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Abstract: This study aims to describe the current framework of the Italian agricultural sector and
the changes that occurred in the decade between the two general censuses of agriculture of 2010
and 2020, and the EU Common Agricultural Policy (CAP) programming period 2014-2020. The
General Census of Agriculture is an economic census carried out to fulfill international and EU
legislation requirements, but also to meet national information needs. It consists in counting farms
and identifying their characteristics. For this study, the official data of the 7th Italian General Census
of Agriculture (GCA) of 2020 were collected, analyzed, and compared to those of the previous
6th GCA of 2010. Farms’ type of activities, structure, digitalization/computerization, innovation,
and workforces’ characteristics were analyzed. Correlations between farms with investments in
innovation and other variables like the age and the educational qualification of entrepreneurs and the
farm’s size (agricultural used area) were calculated. Groups of similar Italian regions for types of farm
and types of farming (segmenting the sector into subsets of regions that share common characteristics),
and groups of similar farming characteristics in the entire agricultural sector, were highlighted. The
results showed a notable positive correlation between farms” investment in innovation and farms’
size, and a medium but positive correlation also with other two variables, the entrepreneur’s range
of age and educational qualification. Results found groups of regions that are similar in terms of
types of farm and farming types, highlighting that the agricultural sector in Italy is not homogeneous
among all the regions of north, center, and south. Moreover, the discovered different groups of
farming characteristics highlighted the Italian “farm profiles”, i.e., descriptions of key information
about different specific types of farm. The overall analysis of all the results of this study provided
the current situation of the Italian agricultural sector and discussion about its characteristics and
changes during the last ten years. Based on our knowledge, this study is the first one with such a
level of comprehensiveness. Findings are of high interest to academics in agriculture economics and
policy maker, because they contribute to identifying the farms” and territories’ strategic elements
that require strengthening to foster economic and social development. Moreover these findings may
provide food for thought on the effectiveness of the development strategy of the EU CAP 2023-2027
(through greening and digitization) at the regional and European levels, starting from the baseline
situation of this country, which is certainly one, but which is among the most relevant ones in the
European agri-food system and also globally.

Keywords: agricultural sector; EU common agricultural policy; multifunctional agriculture; farm
characteristics; agricultural activity

1. Introduction

This paper aims to present the current framework of the agricultural sector in Italy,
highlighting interesting insights into the current situation of the Italian agro-food system,
in the context of the European Union (EU)’s Common Agricultural Policy (CAP) and in
consideration of the new opening scenario of the EU CAP 2023-2027 [1].
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The General Census of Agriculture is an economic census which consists in counting
farms in Europe and identifying their characteristics. The agricultural census is carried
out not only to fulfill international and EU legislation requirements, but also, and more
importantly, to meet national information needs [2,3].

There are just over 9 million farms in Europe with a utilized agricultural area (UAA)
of 157,415,700 ha and a total agricultural area of 190,382,400. The European farm census
program was implemented in 1966 to determine changes in farm structure and to provide a
statistical knowledge base which is essential for monitoring and evaluating the Common
Agricultural Policy (CAP).

Agricultural statistics for 2020 were defined in November 2015 by the European
Statistical System Committee (ESS) and involve the adoption of two framework regulations
covering aspects of agricultural statistics, with the exception of economic accounts for
agriculture. These two regulations define the statistical framework within which the census
is conducted and the definitions of the variables to be used.

The main objectives of the Census of Agriculture have remained largely unchanged
over the past decades. In order to contribute to the common effort of all United Nations
agencies to monitor progress in achieving the Millennium Development Goals (MDGs),
an additional goal concerning food security was added in the most recent program to the
traditional goals. The objectives of the World Programme for the Census of Agriculture
2010 are as follows:

1.  To provide detailed statistical information on the structure of the primary sector for
smaller administrative units;

2. To validate the information collected in periodic sample surveys characterized by a
limited sample size and consequently non-negligible sampling error;

3.  To provide an indispensable information base for the preparation and updating of
farm records to be used in order to obtain an efficient sample design in the execution
of the various thematic surveys conducted in intercensal years;

4. To monitor countries’ progress in reducing the proportion of the population living in
extreme poverty (<$1.25 a day) and who are malnourished (Goal 1 of the MDGs).

Censuses of agriculture are very important because knowledge and evaluation of the
profound structural changes, which have occurred over time, are of enormous interest to
agricultural economists (scholars and researchers). Indeed, agricultural economists analyze
the economic data and provide insights for policy makers, farms, and stakeholders at the
national and European levels.

Italy is one of the largest agricultural producers and processors of food in the EU, with
a highly diversified agricultural sector. Agriculture occupies more than half of the Italian
land area, but more importantly it performs crucial functions for society as a whole. As
a result, the economic, social, and environmental dynamics within it are relevant to the
present and the future, and also with regard to the international debate on the growing and
glaring territorial disparities.

In view of the above rationales, this study is not intended to provide a report of all the
plentiful variables detected by the Italian GCA [4-7]. Rather, it aims to bridge the gap in
the existing scientific literature providing an analysis of data of the seventh census of agri-
culture, it aims to describe the most important characteristics of the Italian primary sector
during the 2014-2020 programming period, and it aims to highlight important information
for academics (agricultural economists), policy makers, farmers, and stakeholders at the
national and international levels.

To the best of our knowledge, this is the first scientific study of this type conducted
on the 2020 census at the Italian level with this level of detail [8,9], and the first study at
the European level that provides the framework of Italian agriculture and the changes that
occurred during the 2014-2020 programming period.

Studies based on agricultural census data have always been useful for providing
interesting insights into the changes taking place in this sector in different countries around
the world [10-15]. Therefore, we believe that this study not only fills the existing gap in the
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literature but can also provide information of high interest to contribute to the political and
economic reflections of agricultural economists (scholars and researchers), policy makers,
stakeholders in the EU, and domestic farmers.

Particularly, the objective of this study is to know:

—

What changes occurred from 2010 to 2020 in Italian agriculture;
2. Whether the Common Agricultural Policy of the past 10 years influenced the changes
that occurred in Italian agriculture.

Therefore, this study was schematized around four specific research questions (RQs)
that are as follows:

RQj: What are the changes that occurred in the structure of Italian farms from 2010
to 2020?

RQ;: What is the actual situation of Italian farms with regard to their workforce?

RQs: What is the actual situation of Italian farms with regard to innovation and
digitalization/computerization?

RQy: Is there a relation, like a statistical correlation, between some selected variables,
i.e., the number of “innovative farms” and the age of the entrepreneur, his/her education
level, and the extension of the farm’s land (Utilized Agricultural Area—UAA)? Which
Italian regions are similar on the basis of some selected variables, and which characteristics
of farms are similar in terms of number of farms, across all regions of Italy (searching
for latent structures that summarize the overall situation in order to deduce the most
likely partition).

Following the research questions, this study was structured in four sections in order
to provide results (R) schematically in a clear way:

1. Ry: “Analysis of Farms’ Structure”, providing information regarding the structural
characteristics of the Italian farms and the changes from 2010 to 2020;

2. Rp: “Characteristics of Farms’ Workforce” to provide information about the human
resources working in the farms;

3. Rs: “Analysis of farms’ digitalization/computerization and innovation”, which pro-
vides information about the investment in modern technology and innovative prod-
ucts or processes, also considering the level of digitalization/computerization of
the farms;

4. Ry: “Analysis of relations among census variables and analysis of similarities among
Italian regions and among farm’s characteristics”.

2. Theoretical Framework: The General Agricultural Census in the Context of the EU
Common Agricultural Policy

The role of the agricultural sector, within the economic system, has changed much
more in the 2010-2020 decade than before, and nowadays it has become basic other than
for the production of food, and also for providing services to citizens, so much so that a
different way of classifying the same businesses had also to be considered [10].

Established in 1962, from its earliest beginnings by the six founding countries of the
European Community (Germany, France, Italy, the Netherlands, Belgium, and Luxem-
bourg), the EU “Common Agricultural Policy” (CAP) is the oldest Union’s policy still in
force. The CAP’s goals are to provide affordable, high-quality food, ensure a fair standard
of living for farmers and support rural areas, and protect natural resources and respect the
environment [1].

With more than 386 billion euros allocated for the five-year period 2023-2027, the EU
CAP represents the largest proportion, about one third, of the total EU budget [1]. The CAP
2023/2027 is a set of environmental, climate, and plant and animal health and welfare rules
that farmers are required to accept in order to access public support [1]. This component
of the CAP is now universally known by the term “cross-compliance”, which from 2023
became stricter and more rigorous, changing its name to “reinforced cross-compliance” in
deference to the more deeply rooted environmental awareness that pervades the European
Union. The backbone is still the direct payment scheme, which absorbs just under 60%
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of CAP public expenditure [1]. Moreover, there is a package of sectoral interventions,
which sees the confirmation of the traditional approach for productions such as fruit and
vegetables, wine, olive oil, table olives, and, finally, beekeeping, to which is added a dash
of novelty, with the possibility given to Member States to activate sectoral interventions
for productions other than those mentioned. To finance the new sectoral interventions, the
Member State may use up to 5 percent of the annual envelope for direct payments. For
Italy, this implies a maximum revenue of 180 million euro per year.

The CAP includes the Rural Development policy, which in this programming cycle
has the substantial novelty of providing for only eight general interventions, which replace
the multitude of measures and sub-measures of the previous programming period.

Rural development is the “second pillar” of the Common Agricultural Policy, which
reinforces the “first pillar” of income support and market measures by promoting the
social, environmental, and economic sustainability of rural areas. The CAP contributes
to the sustainable development of rural areas through three long-term objectives: increas-
ing the competitiveness of the agricultural and forestry sector; ensuring the sustainable
management of natural resources and climate action; and achieving balanced territorial
development of rural economies and communities, including job creation and retention.

Multifunctional Agriculture (MA) is at the heart of rural development [1,11-13]. The
concept of Multifunctional Agriculture was first introduced at the Rio Earth Summit in
1992 [12,13]. On this basis, the European Union is targeting multifunctionality as part of
Rural Development Programs through specific measures to support farmers. In addition,
the FAO also looks at multifunctionality as a model that can intervene in developing
countries, where it also includes contributions to development challenges such as food
security, poverty reduction, social welfare, and cultural heritage. The multifunctional
farm, in general, also engages in tourist accommodation and offer/sales of its products
to guests (direct sales), as well as other educational activities (educational agriculture,
agrotourism, and social agriculture), and can be defined in one term as agrotourism
activities [12,13]. In addition, a multifunctional farm also has other tasks, including the
maintenance of public greenery, the preservation of the rural/agricultural landscape and
the local environment, the use of alternative energy, and, in general, the contribution to the
general rural development of the area, also increasing its tourism potential [1,11-13].

Like the previous census, carried out in 2010, the seventh general census of agriculture
was carried out during a complex historical period for Italian agriculture. This is because
of the economic recession, further worsened by the COVID-19 pandemic, which influenced
the price volatility of most agricultural products [14,15], and by the new directions and
challenges of the European Union related to environmental, economic, and social sustain-
ability [16,17]. Moreover, the decade between the sixth and seventh censuses (2010-2020)
was certainly full of events of interest to policy makers during the complex process of
drafting the new EU common agricultural policy. These include the institution of a sin-
gle common organization of the markets (CMO) as a consequence of the elimination of
the 21 sectoral CMOs, the convergence of direct payments and the unbundling of them
under the Reg. 1307/2013, the introduction of enhanced cross-compliance (obligatory
for farmers), and the formulation of the European Green Deal in December 2019, which
also incorporated the policies for the agri-food system [1,16]. In addition, during the last
decade, the adoption of more sophisticated market practices and the access to new business
opportunities have encouraged farmers to diversify agricultural products and integrate
into the global agro-food value chain [12,13]. This includes both the production of a wide
range of differentiated quality products, such as organic or protected designation of origin
(PDO) produces, and the provision of contract services with digitalization and innovations
aimed to optimize agricultural operations [18,19].

During these decades, EU agriculture was strongly influenced by the Common Agri-
cultural Policy. Since the 1960s there have been strong impacts from both market policies,
including the withdrawal of surplus products and structural measures. With regards to
Italy, for example, a large part of the greenhouses in Pescia, the Ligurian Riviera, and
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many parts of Italy were built with the first structural programs of the EAGGF (European
Agricultural Guidance and Guarantee Fund). European support for agricultural production
in the countries of the Union takes the form of aid, subsidies, and premiums to producers.

The impact of the CAP has grown over the years as there is now no activity in the
agricultural sector that does not have a regulatory reference of a European nature, be
it financing or regulatory. The issue, in both cases, is that the rules are inspired by a
homogeneous type of agriculture and territory (certainly prevalent, but not exclusive)
which are ill-suited to complex agriculture and territories such as most of those in Italy, but
we could say the entire Mediterranean area.

The main objectives being pursued in Europe by the new Common Agricultural Policy
(CAP) 2023-2027 are ensuring the stable supply of food at affordable prices, safeguarding
farmers’ incomes, protecting the environment, and preserving rural territories [1]. In
fact, the bottom-up and participatory system on which the recent agricultural policy
programming has been based has allowed agricultural enterprises to operate within the
territory with a different approach [17] aiming for a greater product differentiation and
also better co-operation with the processing sector, the services sector, the handicraft
production sector, and finally the consumer [16]. In the new CAP 2023-2027, there is also
the novelty of keeping to a minimum the rules established at the European level. In fact,
the devolution of competences entails entrusting the national authorities with decisions
on aspects hitherto formulated in European regulations, such as beneficiaries, the type of
eligible expenditure, the approach to interventions, the allocation of financial resources, the
definition of requirements and conditions for access to public subsidies, and the calibration
of interventions according to the needs of the territory.

This study aims to describe the current picture of the Italian agricultural sector and
analyze the changes that occurred in the decade between the two general censuses of
agriculture of 2010 and 2020, which have also been influenced by the implementation of
the CAP, in consideration of the new opening scenario of the EU CAP 2023-2027 [1].

In this study, a specific focus on the Sicilian region was provided, based on the rationale
that Sicily is one of the most important Italian regions for agriculture, particularly for some
specific supply chains such as that of cereals, citrus, olive-oil, and wine.

Particularly with regard to wine, Sicily is the Italian region with the vastest area
cultivated with grapevines (besides the Veneto region) [18,19]. Moreover, with regard to
olives [20,21], Sicily occupies the third place in Italy for the quantity of oil produced (about
10% of the entire national production) with 700 mills surveyed annually; its cultivation
extends to 64% in hilly areas and 19% in mountainous areas, while the remaining 17% of
the surface area is on the plain. Olive trees and oil are symbols of Sicily [21], more than
100 thousand holdings produce around 500 quintals of oil annually, a real wealth for the
country’s economy. Moreover, Sicily has numerous genotypes of olive trees and contains
eight well-known and extensively grown cultivars, and seventeen minor or neglected
cultivars [20].

Despite Sicily being one of the EU regions that are still less technologically and
economically advanced compared to the other EU regions with a similar importance for
agriculture [21] (Sicily is still among the EU regions of “convergence” objective for the
Reg. UE n. 1083/2006, i.e., a region that has not yet reached the level of development of
the average of other European regions), it is the epicenter of high quality products with a
highly diversified value-added production. Therefore, a special focus on the Sicilian region
was provided in this study.

3. Materials and Methods

For this study, similar to the previous literature [6,8,22], the starting database was that
of the Seventh General Census of Agriculture (GCA). It is interesting to note that the census
is a complex operation that costs lots of money and time, but the result is a complete and
huge database that collects information about a vast number of variables and characteristics
regarding the phenomenon object of study. The seventh Italian census of agriculture was
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the last decennial census; in the future, it will be replaced by a so-called “perennial census”
created by periodical surveys of clusters of farms.

An interesting and similar study on the overview of production and trade of the
U.S. fresh fruit and vegetable industry was carried out by Huang, K.-M. et al. (2022) [22].
This study provided a comprehensive review and analysis of fresh fruit and vegetable
production, harvesting windows, and trade between the United States and Mexico.

Similarly, in this study, the aim is to show the current situation of the Italian agriculture
sector and what changes occurred from 2010 to 2020. Particularly, the figures regarding
some topics or variables the Seventh General Census of Agriculture (2020) were analyzed
and compared to those of the sixth census (2010), with the aim of highlighting significant
changes; for this analysis, percentage variations between the two censuses 2010 and 2020
were calculated (RQq, RQ», RQ3).

Subsequently, some of the variables of the seventh GCA were analyzed to answer
the RQy, and highlight if there was a relation that connected some selected variables in
order to better explain some existing cause—effect phenomena. Particularly, the existence
of a relation, like a statistical correlation, between the number of “innovative farms” was
investigated, and the age of the entrepreneurs, their education level, and the extension of
the farm’s Utilized Agricultural Area (UAA) were used. Moreover, the existence of Italian
regions similar to one another on the basis of some selected variables was investigated, as
were those variables similar in terms of number of farms across all regions of Italy.

Another previous study with the Italian seventh CGA was carried out by Fanelli,
R.M. (2023) [23] who used Pearson’s correlation to identify factors that affect “generational
renewal” in the Italian agricultural sector in positive and negative ways. In our study,
in addition to the analysis and discussion of the census data collected by the authors,
Pearson’s correlation and multivariate statistics like cluster analysis were applied [23,24].
The first analysis was performed to detect correlations between some variables of interest
by use of the Pearson’s correlation coefficient. The second analysis was carried out to search
for latent structures and synthetize the general situation in order to infer the most likely
partition of data by the use of cluster analysis.

Data were performed using statistical software IBM SPSS v.21.

3.1. Analysis of Relationship between Couple of Variables (Pearson’s Correlation)

The Pearson’s correlation coefficient was applied to detect the relationship between a
couple of variables of interest for this study, following the previous literature [23]. Specifi-
cally, it seemed interesting to correlate the variable “investment in innovation” with other
variables in order to discover any possible variation of these variables simultaneously
and the sign of these variations. So, having chosen “investment in innovation” as the
variable of interest, the variables that were chosen to calculate the correlation coefficient
were as follows: “Range of age of the entrepreneur”, “Education level of entrepreneurs”,
and “Farm’s size (UAA)” [22]. The selected variables, among those of the census, for the

Pearson’s correlations are shown in the first table of Section 4.4.1.

3.2. Identification of More Likely Latent Distributions (Cluster Analysis)

According to some authors of scientific and educational publications on methodologi-
cal statistics [24], cluster analysis allows to achieve the following goals:

1.  “Generation of research hypotheses”—to perform a cluster analysis it is not necessary
to have any interpretative model in mind;

2. “Reduction of data” in such a form (including graphics) as to make it easy to read the
information found and parsimonious in the presentation of the results;

3. “Typological research” to identify groups of statistical units with distinctive character-
istics that make the physiognomy of the observed system stand out;

4. “Search for homogeneous classes”, within which members can be assumed to be
mutually surrogate.
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The aim of applying cluster analysis in this study is not a “reduction of data” in such a
form, as it is in some other research studies. Rather, in this study, the aim is to bring together
units that are heterogeneous among themselves into several subsets (clusters) that tend to
be homogeneous and mutually exhaustive (search for homogeneous classes and identify
groups of statistical units with distinctive characteristics that make the physiognomy of
the observed system stand out). The goal was the identification of more likely latent
distributions (groups) not easily detected by a mere combined analysis of the observed
data. Therefore, statistical units were clustered into a number of groups according to their
level of “similarity” assessed from the values that a set of chosen variables assumed in each
unit, by the Average-Linkage within groups grouping method, and by the measurement of
distance made by the method of Euclidean distance.

Interestingly, cluster analysis, unlike other multivariate statistical techniques (e.g.,
discriminant analysis), does not make any “a priori” assumption about the existing fun-
damental types that may characterize the collective studied. Therefore, in this study, the
technique had an exploratory role of searching for latent structures in order to infer the
most likely partition. Cluster analysis, in fact, is an empirical method of classification, and,
as such, primarily an inductive technique, which appeared very suitable for the research
question 4 of this study.

In particular, cluster analysis was chosen to answer to the RQ, and identify groups
of regions and variables (units) that were “similar” to each other with respect to a set of
features taken into consideration (variables selected), and according to a specific criterion,
which, in this study, is the number of farms having the selected characteristics. The selected
variables among those of the census for the cluster analysis are shown in the first table
of Section 4.4.2.

Specifically, cluster analysis was used, firstly, to highlight a “sector segmentation”,
which is the process of dividing the agricultural sector into subset of regions that have
similar characteristics of farms, farmers, and farming practices (like in marketing studies
it is the process of dividing the market into subsets of customers who share common
characteristics) [24]. Additionally, it was performed to discover “farm profiles”, as a farm
profile is a description that contains key information about a specific type of farm (based
on farming characteristics) [24]. In marketing studies, cluster analysis is used similarly to
obtain a market segmentation and a customer profile (also known as key information about
the ideal customer) [24].

4. Results

The following paragraph shows the results deriving from the census data elaboration.
Particularly, this section describes three different focuses on the main branches and topics
of the agricultural system in Italy, with details on the Sicilian region (Southern Italy). The
specific analyses were carried out on farm structure, characteristics of workforce, and the
levels of digitalization/computerization and innovation adopted by farmers. Moreover, the
data from the seventh census were compared to those of the sixth one in order to highlight
the substantial changes that occurred in the Italian agriculture sector during the period of
analysis. For all the topics analyzed, Italian data were displayed and compared to those of
the Sicilian region.

4.1. Analysis of Farms Structure—Italy and Sicily

Relating to the farm structure, the seventh census of Italian agriculture states that in
Italy in 2020 there were 1,133,023 farms, i.e., 30.1% fewer that in 2010. From this finding
it is evident that, numerically, there were 488,000 fewer farms in the national territory.
This observed phenomenon could represent a potential contraction of the agricultural
sector. However, there is almost a stable Utilized Agricultural Area (UAA) in the decade
of analysis (—2.5%). Subsequently, with further analysis, it will be possible to identify
the causes of this significant reduction in the number of farms observed. As shown in
Table 1, in the period between the two census surveys, the average farm UAA grows with
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an increase of 39.5% for the Italian territory, with an average UAA of 11.06 hectares in
2020. These data delineate a consolidation of the more structured farms, which, in view of
the cessation of the activity of the small farms, incorporate their agricultural areas with a
consequent increase in average UAA.

Table 1. Number of farms, total utilized agricultural area (UAA), average UAA (Italy and Sicily, years
2010, 2020, and 2010 to 2020).

Farms UAA Average UAA
A (Number) (Hectares/000) (Hectares)
rea
* * *
2010 2020 2010 t(()) 2020 2010 2020 2010 t(()) 2020 2010 2020 2010 tg 2020
(%) (%) (%)
Italy 1,620,884 1,133,023 —30.1% 12,856 12,535 —2.5% 7.93 11.06 39.5%
Sicily 219,677 142,416 —35.2% 1388 1342 —3.3% 6.32 9.42 49.2%

* Percentage variation between the two censuses 2010 and 2020. Source: Authors’ elaboration of ISTAT data.

Results show a reduction in the number of farms for all the range of UAA, except for the
farms without UAA which carry out support activities to agriculture and post-harvest crop
activities, to maintain agricultural land in good agricultural and environmental condition
(this group of farms refers to the EU Regulation (EC)N.2018/1091) that increased by 136.1%,
+7205 in 2020. Despite this, these farms are only a very small percentage of the total number
of farms (1.1%). An interesting phenomenon to observe is the increase in large farms
(Table 2 and Figure 1) in the agricultural area range from 50 hectares and up of 6015 farms
from 2010 to 2020, equal to +28.9%. Particularly, farms belonging to the UAA range above
100 hectares show a higher increase in percentage variation of +17.7% than those of a
smaller size (50 to 99.99 hectares), which increased by 11.2%.

Table 2. Number of farms for ranges of utilized agricultural area (UAA) and variation from 2010 to
2020 (Italy, years 2010, 2020, and 2010 to 2020).

Numbers of Farms Numbers of Farms Variation from 2010

UAA Ranges at 2010 at 2020 to 2020 (Values)
UAA=0* 5204 12,499 +7205
Up t0 0.99 493,326 228,481 —264,845

1t01.99 326,032 209,662 —116,370

2 to 4.99 357,668 275,701 —81,967

5t09.99 186,145 160,133 —26,012

10 to 19.99 120,115 109,545 ~10,570
20 to 49.99 87,602 86,285 ~1317
50 to 99.99 29,214 32,487 +3273
100 and above 15,488 18,230 +2742

Total 1,620,884 1,133,023 — 487,861

* These farms carry out activities of the primary sector but do not have agricultural land. Source: Authors’
elaboration of ISTAT data.
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Figure 1. Percentage variation between the two censuses 2010 and 2020 of farms by range of UAA
(Italy, 2010 to 2020). Source: Authors’ elaboration of ISTAT data.

Conversely (see Table 2 and Figure 1), farms with UAA of up to 49.99 hectares reduced
more consistently compared to in 2010. Specifically, it is possible to observe (Table 2) a
reduction of 501.081 farms in 2020 from 2010 overall —136,6% (Figure 1).

The distribution of the number of farms by range of UAA shows a heterogeneous
situation, with a main group of smaller farms of up to 4.99 hectares, which constitute 63%
of the total Italian farms (equal to 1,620,884), and only 4.5% of the total Italian farms have
an UAA over 50 hectares.

4.1.1. Changes in the Area of Main Cultivation and Concentration of Main Groups of
Livestock—Italy

It is of interest to focus on the specific agricultural branches so that we can investigate
how the previously observed phenomena have affected annual and perennial crops and
livestock farming. Table 3 shows the contraction in the number of farms, observed in
Table 1, and its distribution among the various branches of activity, characterizing all the
sectors by negative changes between the two censuses; the only agricultural branch that
grew was that of fruit plants, the number of farms of which increased by 19.2%.

In relation to the farm UAA, there is an increase in the area used as arable crops on
the national territory, and this is the only positive value (+2.7%). On the other hand, the
area invested in tree crops decreased by 8.2%.

The annual (arable) and perennial (tree) crops shows reductions in terms of number of
farms (Table 3); this does not imply a reconversion to other types of farms, but in general an
abandonment of the agricultural activity. This phenomenon does not influence significantly
the total Italian extension of cultivated lands as it is possible to see in Table 3.

With regard to livestock, Table 4 shows changes in 2020 compared to 2010. Overall,
in 2020 the livestock farms were 213,984, down 1.6% from 2010. In terms of Livestock
Units (LU: Livestock units, i.e., standard unit of measurement determined according to the
calculation coefficients for individual livestock categories in Annex I of Regulation (EU)
2018/1091), data from the latest census indicate more than 9 million units (ISTAT data [2]).
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Table 3. Number of farms and utilized agricultural area (UAA) by types of crops (with detail of
specific produce, e.g., grapevines, olive trees, etc.), (Italy and Sicily, years 2020, and 2010 to 2020).

Number of Farms UAA (Hectares)
Type of 2010 to 2010 to 2010 to 2010 to
Crops Italy 2020 2020 * Sicily 2020 2020 * Ttaly 2020 2020 * Sicily 2020 2020 *
(%) (%) (%) (%)
Arable
crops 721,618 —12.9% 91,301 —7.9% 7,199,414 2.7% 687,615 1.0%
Tree crops 800,596 —32.8% 115,453 —35.4% 2,185,156 —8.2% 327,953 —14.7%
Grapevines 255,520 —34.3% 30,467 —25.0% 635,952 —4.3% 89,625 —21.6%
Olive trees 619,378 —31.3% 96,176 —31.4% 994,320 —11.5% 125,890 —11.2%
Citrus 49,087 —38.3% 21,423 —42.1% 112,040 —13.1% 61,067 —14.2%
Fruit plants 281,532 19.2% 32,044 —11.1% 392,489 —7.5% 47,738 —12.1%
Tropical
plants (kiwi
and other 12,323 —13.8% 213 - 31,647 10.7% 2968 -
tropical
plants)
* Percentage variation between the two censuses 2010 and 2020. ** 2010 data not available. Source: Authors’
elaboration of ISTAT data.
Table 4. Number of livestock farms by animal species and number of animals by animal species (Italy
and Sicily, years 2020, and 2010 to 2020).
Number of Farms Number of Animals
Animal 2010 t02020 *  Sicily 2010 to 2020 * 201002020 *  Sicily 2010 to 2020 *
Species  1taly 2020 (%) 2020 (%) Italy 2020 (%) 2020 (%)
Cattle 95,020 —23.5% 8540 —6.7% 5,693,451 1.8% 341,498 1.6%
including 34,794 1724 1,636,623 2.3% 49,899 5.1%
dairy cattle
Buffaloes 1906 —21.7% 19 —9.5% 415,502 15.3% 2116 92.4%
Goats 30,724 35.0% 2468 19.1% 953,117 10.6% 99,759 —15.0%
Sheep 56,456 10.5% 6381 13.3% 6,994,897 3.1% 817,452 11.6%
Pigs 38,149 45.6% 1119 51.0% 8,727,449 —6.5% 60,373 30.4%
Poultry 57,035 138.1% 1543 162.0% 173,380,544 3.5% 4,102,355 —9.9%

* Percentage variation between the two censuses 2010 to 2020. ** 2010 data not available. Source: Authors’
elaboration of ISTAT data.

In particular, Table 4 shows a decrease in the number of farms with cattle of 23.5% and
buffalo of 21.7%, respectively. Interestingly, further census data (ISTAT data [2]) show a
reduction in the number of dairy cattle farms only in the center and the south of Italy, while
in the northern Italy this number was on the rise (ISTAT data [2]). Northern Italy is actually
the area with most of the medium-large livestock farms, which are certainly more resilient
to the problems of the dairy sector compared to small-sized farms.

The opposite scenario occurs for farms with buffalo, which reduced in number in
northern Italy and grew in southern Italy. At the same time, there is growth in the number
of buffalo heads by 15.3%, thus outlining an interest in this animal species due to milk
production for the dairy industry and for the production of “mozzarella di bufala”. In fact,
growing demand for buffalo mozzarella in domestic and international markets led to a 25%
increase in mozzarella exports in 2011 [25,26]. In this case, the typicality of the product,
such as “buffalo mozzarella”, enhanced by the PDO quality certification that links it to the
Campania region, has certainly played a key role in shifting the balance to southern Italy,
consolidating a leading sector for the south of Italy.

The sheep and goat sector grew from 2010, both in terms of number of farms and
of heads.
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The pig sector, on the other hand, shows an unusual trend, with a great growth in the
number of farms (45.6%) and a reduction in the number of heads (—6.5%).

The poultry sector reports a marked growth, with the number of farms growing by
138.1% since 2010, counting more than 57,000 poultry houses by 2020; the number of heads
should be interpreted with a more critical eye because poultry farms perform several
production cycles during the year.

4.1.2. Changes in the Area of Main Cultivation and Concentration of Main Groups of
Livestock—Sicily

The same trend of a reduction in the number of farms observed for Italy occurred
in the Sicilian region (Table 5 and Figure 2). In particular, compared to 2010, there was a
reduction of 35.2% of farms, totaling 142.416 in 2020 and 77,261 fewer farms. Smaller farms
were decreasing, and the number of farms with UAA larger than 20 hectares increased,
confirming the phenomenon of expansion of the farm structure and the closure of micro-
farms with very small UAA.

Table 5. Number of farms for ranges of utilized agricultural area (UAA) and variation from 2010 to
2020. (Sicily, years 2010, 2020, and 2010 to 2020).

UAA Ranges Number of Farms Number of Farms Variation from 2010
at 2010 at 2020 to 2020 (Values)
UAA=0* 628 724 +96
Up to 0.99 71,630 27,626 —44,004
1to1.99 44,901 25,787 —19,114
2 t0 4.99 49,601 37,698 —11,903
51t09.99 23,526 20,934 —2592
10 to 19.99 14,569 13,801 —768
20 to 49.99 10,275 10,725 +450
50 to 99.99 3158 3542 +384
100 and above 1389 1579 +190
Total 219,677 142,416 —77,261

* These farms carry out activities of the primary sector but do not have agricultural land. Source: Authors’
elaboration of ISTAT data.

Sicily follows the same trend as Italy for the farms without UAA also (which carry out
support activities to agriculture and post-harvest crop activities, to maintain agricultural
land in good agricultural and environmental condition), that refer to the EU Regulation
(EC)N. 2018/1091) and increased by 15.3%, +96 firms in 2020 (Table 5 and Figure 2).

Moreover, it is possible to see an increase in larger farms in the range of 20 hectares to
100 hectares and above by 30.3% overall, but consisting of 1024 farms.

Similar to Italy, there is an opposite trend for farms with UAA up to 19.99 hectares
(Table 5 and Figure 2). Besides this phenomenon, the UAA does not change substantially
in terms of size, with 1.342 thousand hectares in 2020, and a slight decrease (—3.3%) over
the decade was observed. Nevertheless, the average UAA of Sicilian farms increased by
49.2% since 2010, totaling an extension of 9.42 hectares.

Therefore, it is possible to observe that in Sicily, in addition to a reduction in the
number of farms, there was a simultaneous increase in the average area used for agriculture.
This is a positive phenomenon for a region like Sicily where the overt fragmentation
and pulverization of farms have always been a negative characteristic influencing the
sector negatively.

Because of the observed noticeable reduction in the number of farms in Sicily, results
also show a general reduction in the number of farms for each of the main agricultural
activities carried out in Sicily (Table 3), although with some differences.
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Figure 2. Percentage variation between the two censuses from 2010 and 2020 of farms by range of
UAA (Sicily, 2010 to 2020). Source: Authors’ elaboration of ISTAT data.

In particular, the citrus farms showed a reduction of 42.1%. Citrus fruits represent,
along with the prickly pear, the species most intimately linked to Sicily, characterizing
the international collective imagination [27]. In Sicily, average citrus production stands
at about 1.3 mL tons, about two-thirds of national production occurs in Sicily and about
a quarter in Calabria [28]. In Sicily, citrus fruits are of great importance, both in terms of
species and cultivars grown, which take on characters of excellence in many production
areas [29]. In these contexts, these peculiarities have been recognized through the activation
of European Union quality designations. Among these, the most important is undoubtedly
the “blood orange of Sicily PGI”, whose production areas include much of the provinces of
Catania and Siracusa, and some municipalities in the provinces of Enna and Ragusa. The
PGI was obtained under EC Reg. nr. 1107 of 12/06/1996. Another high quality product is
the “blond oranges of Ribera PDO”, produced in the territory of the municipality of the
same name in the province of Agrigento, on about 4000 hectares in total. The PDO was
obtained with EU recognition in 2011 with Re. EU nr. 95/2011.

In terms of UAA, over the 2010-2020 period, there was a decrease in the hectares
devoted to perennial crops (—14.7%), while the area devoted to arable crops shows a stable
positive trend (+1%). Table 5 and Figure 2 show that the increase in Sicilian farms without
any area used for agriculture is more limited, but still positive (+15.29%). Farms with
UAA below 19.99 hectares have negative variations that intensify for smaller cultivated
land dimensions. In fact, the smallest Sicilian farms, with UAA of less than 1 hectare,
experience a major reduction of —61.43% (Figure 2—from 10 to 10.99, —5.3%; from 2 to
4.99, —24%; and a smaller one up to 0.99, —61.4%). On the contrary, farms with UAA of
20 hectares upward increased, particularly those with UAA over 100 hectares (+13.68%)
with the highest positive increase observed.

A reduction in UAA was also observed for Sicily, particularly regarding perennial
crops, higher than those observed for the Italian territory (—14.7%). This reduction is
observed in addition to the increase in investments in complementary activities (see the
second figure of Section 4.3.1) compared to purely agricultural ones, particularly those of
the Multifunctional Agriculture (MA), which include a range of activities closely related
to agricultural production, the most important of which, in Sicily, is the agritourism
activity [12].

A light reduction of farms with arable crops of 7.9% was also observed, and this crop
is one of the traditional Sicilian types of agricultural activity.
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All these reductions of UAA for traditional types of growing may have given rise
to new types of produce, like tropical fruit (213 farms and 2968 UAA), that had not even
been surveyed in 2010 and that today is becoming a high interest reality for producers
because they are fruit in high demand by consumers and with high added value, or similar
complementary activities connected to agriculture, like hospitality (for visitors and tourists)
through, e.g., agritourism, enotourism, etc. [12].

Regarding the Sicilian livestock branch, a total reduction of 14,754 livestock farms
was observed, that is —3.6% from 2010 (ISTAT data [2]). However, also in this agricultural
branch it was observed that, in addition to a decrease to 1.724 (Table 4) of the number of
farms with cattle (—6.7%), the number of dairy cattle was 49.9 thousand heads (+5.1%).

In particular, it is interesting to note that the Sicilian buffalo branch, which consists
of only 19 farms, increased the number of buffaloes by +92.4% from 2010 to 2020, with
2.116 buffaloes in 2020.

The number of pig breeding farms increased by 51% and the number of heads by
30.4%. The goat sector, on the other hand, saw a growth in the number of farms, but with a
reduction of 15% in the number of heads. Also for Sicily, as observed for Italy, the poultry
sector shows high growth, in fact the number of poultry houses increased by 162%.

4.2. Characteristics of Farms” Workforce—Italy

Most of the Italian farm’s entrepreneurs (57.5%) are over 60 years old (Table 6), and
only 2.2% of entrepreneurs are younger than 29 years old. In terms of period of farm man-
agement by the entrepreneur, further ISTAT data [2] show that 4.9% of Italian entrepreneurs
managed their farm for less than 3 years, and 19.8% of entrepreneurs for a period between
3 and 10 years. It is possible that the older generations are gradually giving way to the
newer ones, but this phenomenon is still very limited and even decreasing compared to
2010 [30].

Table 6. Percentage of farms for range of age of the farm’s head, excluding collective properties (Italy
and Sicily, year 2020).

Farms (%)
Area Up to29 Years Old 30 to 44 Years Old 45 to 59 Years Old From 60 Onwards

Italy 2.2% 11.2% 29.0% 57.5%
Sicily 2.2% 11.7% 28.1% 58.0%
Source: Authors’ elaboration of ISTAT data.

The data elaborated in Table 7 show that in 2020 the farms” heads had a higher educa-
tion level than in 2010. In particular, the data show that Italian farm heads with a specific
diploma in “agricultural sciences” increased by 49% compared to 2010. Furthermore, farms’
heads with a bachelor’s or master’s degree in “agricultural sciences” grew in the 2010-2020
period by 35.1% and now they number 17,680. There was also a slight increase in the
number of farm heads with a bachelor’s or master’s degree in “non-agricultural sciences”
(+4.6%), showing an interest in farming from people with different cultural backgrounds.
The presence of farms led by graduates in “non-agricultural sciences” is higher in the
northern Italy than in the south, but it increased by +41.3% in 2020 compared to 2010.
However, further ISTAT data [2] show that also in the south there was a slight increase of
+7.6% compared to 2010.
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Table 7. Number of farms by education level of the farm head (Italy and Sicily, years 2020, and 2010
to 2020).

Farms by Head’s Education Level

Italy Sicily
Head’s Education Level * *
2020 2010 t(()) 2020 2020 2010 t(()) 2020
(%) (%)

No qualification 26,238 —67.4% 4751 —68.8%

Primary School 247,784 —55.7% 30,718 —56.8%

Junior high school 391,268 —24.6% 48,229 —28.4%
Professionalizing diplomas (2-3 years) 76,422 5.2% 5551 4.1%
Agricultural high school 59,056 49.0% 6713 57.6%

Non-agricultural high school 220,159 —11.6% 29,491 —20.5%
Agricultural bachelor’s/master’s degree 17,680 35.1% 2622 11.9%

Non-agricultural bachelor’s/master’s degree 91,921 4.6% 14,255 —16.5%

Total 1,130,528 142,330
* Percentage variation between the two censuses 2010 to 2020. Source: Authors’ elaboration of ISTAT data.

The farm’s workforce was initially divided into two large groups—family members
and non-family members (Table 8) [30,31]. Results show a slight preponderance for family
workers, i.e., 1,459,588 people are family workers compared to 1,295,753 people who are
non-family workers (Table 8) [30,31].

Table 8. Number of family and non-family workforces (Italy and Sicily, year 2020).

A Number of Family Workers

rea

Farm Entrepreneur/Head * Other Family Members ** Total Family Workforce

Italy 1,114,131 345,457 1,459,588
Sicily 139,997 26,714 166,711
A Number of Non-Family Workers

rea

EU Workers Non-EU Foreign Workers Total Non-Family Workforce

Italy 174,642 251,685 1,295,753
Sicily 13,760 24,320 161,762

Source: Authors’ elaboration of ISTAT data. * Only the entrepreneur. ** All family members of the entrepreneur
including relatives to various degrees of relationship.

By analyzing the characteristics of the workforce in Table 8, it is interesting to observe
that the entrepreneur personally performs 76.3% of the total work carried out by all family
members together. The other family workforce account for 345,457 units, including the
entrepreneur’s wife and relatives. By observing the number of farm entrepreneurs who
work on their farms (Table 8) compared to the number of farms with the legal form of
“Entrepreneur/sole proprietor or family farm” (Table 9), it appears that these numbers are
very similar. This confirms that entrepreneurs always work at their own farms, which can
be either an individual/family farm, or other corporate form of farms (Table 9). Moreover,
the number of individual farms or farms with family workers is 98.3% of the total number
of farms observed. This figure is in line with the number of farms with a non-family
workforce (187,476), which is small in number compared to the total number of farms.
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Table 9. Number of farms and UAA for legal form (Italy and Sicily, 2020).

Number of Farms

Area Entrepre.n eur/Sole . Incorporated Co-Operative Collective Other Legal
Proprietor or Partnerships . . . Total
. Companies Society Properties Form
Family Farm
Italy 1,059,204 54,927 11,011 3160 2495 2226 1,133,023
Sicily 136,698 3299 1242 844 86 247 142,416
UAA (Hectares)
Entrepre.n eur/Sole . Incorporated Co-Operative Collective Other Legal
Proprietor or Partnerships . . . Total
. Companies society Properties Form
Family Farm
Italy 9,110,602 2,282,879 457,037 119,315 482,316 83,208 12,535,357
Sicily 1,159,933 111,854 31,198 19,218 12,115 7807 1,342,125

Source: Authors’ elaboration of ISTAT data.

These findings confirm the picture of the structure of the Italian farm enterprises
highlighted in Section 4.1 (see Table 2), which is mainly made up of small farms, where the
head is predominantly a family member or very often the entrepreneur itself (Table 8).

Among the non-family workforce, a prevalence of non-EU foreign workers (251,685)
was highlighted (Table 8) compared to European workers (174,642), and this result is in line
with previous studies [30,31]. Moreover, some other ISTAT data [2] highlight that family
workers, and particularly farm entrepreneurs, work a number of hours higher than those of
non-family workers [2]. Additionally, further ISTAT data [2] show that, in terms of working
days, the burden is predominantly borne by family members, with 145 million labor days,
compared to 68 million by non-family members.

The titles of ownership of agricultural land were studied in order to obtain more
information about the type of conduct of the entrepreneur. Table 10 shows a reduction in
the number of farms with the entrepreneur ownership (—44.5% for the Italian territory); ad-
ditionally, there is an increase in farmland rental (+53.8%). This phenomenon can be traced
back to what was highlighted in Section 4.1, i.e., the process of structural consolidation that
led farms to increase their average UAA from 2010 to 2020 (as shown in Table 1) with a
potential increase in rented areas.

Table 10. Number of farms and UAA by land’s title of ownership (Italy and Sicily, year 2020 and 2010

to 2020).
Number of Farms UAA (Hectares)
Title to Land Italy Sicily Italy Sicily
Ownership
2010 to 2020 * 2010 to 2020 * 2010 to 2020 * 2010 to 2020 *
2020 % 2020 %) 2020 o 2020 %)
Ownership 658,827 —445% 94,056 —46.5% 4,177,110 ~29.9% 522,626 —29.2%
Farmland rental 118,042 53.8% 12,102 23.8% 2,336,676 56.9% 214,305 22.9%
Free commodate 68,934 13.2% 8797 4.8% 484,591 —6.6% 81,421 31.5%
?a‘g'f;}élfeﬂ‘ﬁ 137,770 ~12.9% 12,680 18.5% 3,432,046 1.5% 301,929 20.5%
ggver‘c‘gi‘rfogiz 94,987 4.7% 11,000 —11.6% 745,826 19.7% 121,124 10.4%
Faiziaé‘o‘;ﬁg;; felus 13,808 110.7% 997 94.3% 459,161 188.2% 28,969 156.7%
Ownership plus
farmland rental, plus 28,156 —26.6% 2060 11.9% 899,951 24.0% 71,752 72.0%

free commodate

* Percentage variation between the two censuses 2010 to 2020. Source: Authors’ elaboration of ISTAT data.

The most important data are the percentage of “free commodate” that almost doubled
in the observed decade (110.7%).
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In terms of used area, the ownership reduced by 29.9%, the farmland rental increased
by 56.9% (Table 10), and the farmland rental plus free commodate increased considerably
(+188.2%).

Characteristics of Farms” Workforce—Sicily

In terms of the percentage of agricultural enterprises by range of age of the farm’s
head, the observed data show that the situation in the Sicilian region is very similar to that
of the Italian territory, and no substantial differences were discovered (Table 6).

With regard to the type of education of the farm’s head in Sicily (Table 7), results show
an increase in the number of heads with specific education in agriculture, specifically 57.6%
for those who attended an “agricultural high school”, and of 11.9% for those with a specific
bachelor’s/master’s degree in “agricultural sciences”. On the other hand, the number
of farm heads with a non-agricultural high school education and with a non-agricultural
bachelor’s/master’s degree decreased from 2010 to 2010. Nevertheless, this category has
14.2 thousand farms, much more than those in the category “Agricultural bachelor’s/master’s
degree”. In particular, the highest number of farms managed by entrepreneurs with non-
specific degrees in agricultural sciences is in the Italian Mezzogiorno (southern Italy and
islands), with 52,775 farms (8.1% of total farms in the Mezzogiorno and 4.7% of total
Italian farms).

As far as workforces in the agricultural sector are concerned, the trend in the Sicilian re-
gion is similar to the one observed for Italy (Table 8). In particular, the percentage related to
the number of entrepreneurs in relation to the total number of family workers stands at 84%,
higher than that observed for Italy. Moreover, confirming this, there are only 26.6 thousand
Sicilian farms with non-family workers, out of a total of 142.4 thousand farms surveyed.

Analyzing the number of farms and the UAA by land ownership for Sicily (Table 10),
there is a reduction in the number of owned farms (—46.5%) and in the related UAA
(—29.2%); conversely, both leased farms (23.8%) and the related areas (22.9%) increased. It
is also interesting to note that the number of farms with “ownership plus farmland rental”
shows considerable differences between Italy and Sicily, both for number of farms and
UAA (Table 9). In fact, farms with mixed title were up by 18.5%, with an increase in used
hectares by 20.5%, confirming the observed phenomenon. Farms in rent and free use grew
in large numbers, numbering 997 farms as of 2020, covering 29 thousand hectares, and
UAA more than doubled in size, since the sixth census survey. This result shows that some
landowners, probably those with smaller farms, preferred to lease cultivated land rather
than continue farming activity (See Section 4.1, Table 1).

4.3. Analysis of Farms’ Digitalization/Computerization and Innovation—Italy

The seventh agricultural census studies the progression towards the adoption of
digitalized management systems and the implementation of innovations for farms.

In particular, for the interviews of the Seventh General Census of Agriculture in Italy,
the ISTAT defined as “computerized/digitalized” those farms that implemented digital
management systems (such as management software) to manage their activities. In par-
ticular, the degree of digitalization of a farm is linked to the hardware equipment and
the use of the Internet [32]. The areas of farm application like crop management, animal
husbandry, related activities, and accounting were investigated. The use of the Internet for
the marketing of products and/or services or for company advertising was also investi-
gated [32]. Additionally, for the first time in this census the concept of the “innovative”
farm was introduced as the farms that made investments for improving products/processes
or means of production [32]. Particularly, “innovation” is defined as the tendency (over
the last three years) to invest in modernizing production techniques and/or management:
product/service, process, and marketing innovations. The areas of application that were
investigated included, for example, irrigation, milking, and mechanization, which are
typical of precision animal farming, but also multifunctional agriculture was included [32].
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According to results from the seventh Italian GCA, data shows] that 15.8% of the
Italian farms are “digitalized” and 11% are “innovative”, according to the ISTAT definition.
In relation to the total number of farms by district, 33.1% of the farms in northern Italy turn
out to be digitalized (ISTAT data [2]) and 22.1% innovative (ISTAT data [2]).

In this study, the extent of the propensity for digitalization and innovation by classes of
annual work units (AWU) (Table 11) was analyzed, and it is possible to note that although
companies with AWU ranges lower than one are more numerous, while the farms with
AWU ranges higher than 10 are more digitalized/computerized (78.1%) or declared to
be innovative (58%) (these percentages were calculated as the total of digitalized farms
divided by total farms for each AWU range). However, 80.6% of the Italian farms are
characterized by an AWU < 1, and this means that during the year there are no permanent
employees on the farm (this is in agreement with what was observed earlier in Table 8) and
this can be compared to data from the recent literature [30,31]. These farms are generally
micro-farms, wherein the permanent employee is often only the farm entrepreneur, with
no additional permanent employees. The 49.7% of farms with AWU < 1 are in the south of
Italy, where there is a higher presence of small farms (ISTAT data [2]), this is in line with
the results at national level shown earlier (Table 2).

Table 11. Number of digitalized and innovative farms for annual work units (AWU) ranges (Italy
and Sicily, year 2020).

Farms by Range of AWU

Total Farms

0<AWU<=1 1<AWU<=10 AWU > 10 Total Farms
Italy 912,938 214,117 3473 1,133,023
Sicily 123,563 18,409 358 142,416
Digitalized Farms
0<AWU <=1 1<AWU<=10 AWU > 10 Total Farms
Italy 80,527 95,741 2714 178,982
Sicily 5762 4701 239 10,702
Innovative Farms
0<AWU <=1 1<AWU<=10 AWU > 10 Total Farms
Italy 55,995 66,895 2014 124,904
Sicily 4792 3174 148 8114

Source: Authors’ elaboration of ISTAT data.

In general, the data show that f with more employees have a greater propensity toward
the digitalization of processes, investment, and/or the adoption of innovative systems of
the company. Recent studies have highlighted that the adoption of new technologies and
digitalization in agriculture requires more skilled workers [31], and this is interesting if
compared to results regarding the education level of the farm’s head who always works at
his/her company.

In relation to digitalized companies, a focus regarding the specific activity on which a
computerization process has been carried out in the company is shown in Table 12. More
than half of the companies carried out a computerization process with regard to corporate
accounting. While digitalization in the field of accounting is basic and therefore expected,
interested numbers are observed with regard to the management of livestock farms, a sector
which, over the years, is catching up technologically and is increasingly witnessing the
implementation of digitalized tools in its management.
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Table 12. Number of digitalized farms for branches of activities (Italy and Sicily, year 2020).
Branches of Activities of Digitalized Farms
Area
. Crop Livestock Management of Total Digitalized
Accounting Management Management Related Activities Other Farms
Italy 130,439 50,465 31,148 28,621 26,297 178,982
Sicily 7978 3587 1268 1434 1138 10,702

Source: Authors’ elaboration of ISTAT data.

The farm areas of innovation were analyzed, and those where farms invested more
to improve general production processes were heterogeneous (Figure 3). Figure 3 shows
that farm mechanization is the most preferred, with 69,454 investing farms. Important
investments have been made toward crop management methodologies, such as agricultural
practices of planting, seeding, and/or tillage. A good number of farms undertook invest-
ment in soil working (21,792 farms) and irrigation (20,619 farms), considering that today;
the water resource is scarce and limited, particularly in some regions of the country like
Sicily. Results confirm that water management is considered crucial according to farmers
because it helps to obtain satisfactory production with limited resources and to preserve
the water resource itself [33,34], and they can meet the requirements of the EU CAP [35,36].

Other ™ 8780
Related activities g 7306
Product sales and marketing T 6883
Enterprise organisation and management I 9524
Structure and use of buildings D 16,698
Mechanisation ) 69454
Waste Management 0 2296
Milking @ 3376
Animal nutrition 0 4675
Livestock housing 0 6729
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Figure 3. Number of Italian farms that made investments for farm innovation (Italy, year 2020).
Source: Authors’ elaboration of ISTAT data.

It is interesting to note the limited investment in the waste management sector by
only 2296 Italian companies; this is an unexpected result considering the importance of this
topic in the actual CAP [35,36].

The analysis highlighted an increase in the activities related to the strictly agricultural
activities, i.e., the so-called MA [37]. Nevertheless, these activities remain secondary to the
main agricultural ones, even in terms of revenues. In particular, agriculture, in addition to
its main role of food production, can also have several other functions, such as managing
renewable natural resources, landscape, conserving biodiversity and contributing to the
socio-economic vitality of rural areas, which can promote the modernization of agricultural
structures and the enhancement of territorial resources (environmental, tourism, social,
etc.) while fully respecting the environment [38]. Moreover, agriculture also takes on
a community service function through the protection of the environment and natural
resources, seeking the integration of people with nature and the land [12]. Thus, MA not
only benefits users and the environment, but also represents a diversification of income
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sources for farmers, enabling them to reduce income risks by relying on complementary
activities [12,35-38].

4.3.1. Analysis of Farms’ Digitalization/Computerization and Innovation—Sicily

In relation to the adoption/implementation of digital technologies, data show that
only 7.5% (total digitalized farms divided by total Sicilian farms) of Sicilian farms have
implemented digital/computer technologies. In terms of the percentage of total AWU range,
mainly the largest companies (AWU > 10) implemented digital/computer technologies
(66.8%) (this percentage was calculated as the total of digitalized farms divided by total
farms for each AWU range). Looking specifically at the types of technological activity
implemented in the farm (Table 12), similar percentages to those of Italy were observed
for Sicily; in particular, most digitalization/computerization was made for accounting
purposes (7978 farms equal 74.5% of the overall digital farms).

With regard to investments for farm innovation, the data show that only 5.7% of
the total farms surveyed (Table 11, total digitalized farms divided by total Sicilian farms)
declared having made them.

However, the main areas of investment were agricultural mechanization (3405 farms)
and agro-technics such as planting, seeding, and irrigation (Figure 4). These results are
in line with what has been observed for Italy. However, farms that invested in improved
mechanization with application of innovative means and tools in Sicily (the so-called
agriculture 4.0) are numerically lower than the national average (2.4% in Sicily and 6.1%
in Italy).

Other 1455

Related activities J426

Product sales and marketing 1523

Enterprise organisation and management V642

Structure and use of buildings 1805

Mechanisation 13405
Waste Management 142
Milking #7143
Animal nutrition 9204
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Figure 4. Number of Sicilian farms that made investments for farm innovation (Sicily, year 2020).
Source: Authors’ elaboration of ISTAT data.

Figure 5 shows the types of activities connected to agriculture for Sicilian farms that are
specifically those of the Multifunctional Agriculture (MA) that include a range of activities
closely related to agricultural production. As can be observed in Figure 4, the main type
of investment of Sicilian farms is agritourism [12]. The results are in line with previous
studies that highlighted the cultural, social, and educational purposes of multifunctional
farming in Sicily (Figure 4) [12]. The high added value generated by the combination of
agriculture, gastronomy, and tourism is now well established [12,39]. The Italian model
of MA, which is always a case of success in the international rural development scene,
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has been able to adapt rapidly to the changes taking place thanks to the many forms and
activities that have gradually developed around farm resources [12].
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Figure 5. Types of activity connected to agriculture for Sicilian farms (Sicily, year 2020). Source:
Authors’ elaboration of ISTAT data.

Investments in food processing, such as fresh-cut products, that aim to increase the
value of agricultural products, were among those preferred by entrepreneurs. With regard
to multifunctional activities, there is also renewable energy production, now increasingly
incentivized by European policies [37,38,40]. In this sense, in Sicily, a positive trend toward
solar-type renewable energy production was observed.

4.4. Analysis or Relations among Census Variables and Similarities among Italian Regions
and Variables

This further analysis was carried out with the aim of answering research question
number 4 (RQy), i.e., to detect the existence of a relation like a statistical correlation between
some selected variables that appeared to be of interest, based on the objective of this study
and the previous literature [23]. The selected variables are number of innovative farms,
age of the entrepreneurs, their education level, and the extension of the farm’s Utilized
Agricultural Area (UAA)—Section 4.4.1.

Moreover, starting from the big picture of the characteristics of the Italian farms,
another aim was to highlight which Italian regions are similar on the basis of some selected
variables, and discover a “sector segmentation”. It is the process of dividing the agricultural
sector into a subset of regions that have similar characteristics of farms, farmers, and
farming practices (like in marketing studies it is the process of dividing the market into
subsets of customers who share common characteristics) [24]. Additionally groups of
similar variables in terms of number of farms, across all regions of Italy, were discovered,
highlighting groups of farms and farming types which constitute “farm profiles”, i.e., a
description that contains key information about a specific type of farm (based on farming
characteristics)—Section 4.4.2.
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4.4.1. Results of Correlations between Innovative Farms’, Other Farms’, and Farm
Entrepreneurs’ Characteristics

Some variables were observed with the aim of answering research question number 4
(RQy) regarding the detection of a possible relation like a statistical correlation between
the number of farms that declared as having invested in innovation, defined as “innova-
tive farms”, and other variables considered of interest for this analysis, which were: the
age of the entrepreneurs, their education level, and the extension of the farm’s Utilized
Agricultural Area (UAA).

Table 13 shows some descriptive statistics for the selected variables. Mean values
and standard deviation were calculated because, as is well known, the standard deviation
(SD) is a statistical measure of dispersion around the mean that indicates how large, over a
certain time period, the variation in a variable has been. Descriptive statistics (Table 13)
show that for some variables the population variability is higher, and this is particularly
noted for the variables where the number of farms is higher; on the other hand, for the
other variables, the Italian regions are more homogeneous.

Table 13. Descriptive statistics of some selected variables for all the 20 Italian regions *.

n° Variables Sub-Variables N Mean Value of SD
Number of Farms
1 Innovative_farms Innovative_farms 21 5947.81 3824.05
5 Range of age of Age_below_40 21 4994.57 3617.87
the entrepreneur Age_above_40 21 48,840.10 42,196.34
Education level of Bachelor’s or master’s degree 21 5219.10 4550.26
3 the entrepreneur High_school 21 16,935.10 12,500.04
p Middle_school 21 31,680.48 28,897.72
Up_to_20_hectars 21 12,841.81 9045.21
4 Farm’s size (UAA) Up_to_50_hectars 21 4108.81 3157.55
Up_to_100_hectars 21 1547.00 1350.89

* N = 21—the 19 Italian regions plus the autonomous provinces of Trento and Bolzano (Trentino Alto Adige) were
considered. Source: Authors’ elaboration of SPSS output.

According to the census data [2] and previous studies [23], almost 91% of Italian farms
are run by entrepreneurs 40 years old or more, and Table 6 shows that 86.5% are between
45 years old and 60 years old. From the calculation of Pearson’s correlation coefficient
(Table 14), results shows that all the correlations are positive, therefore the values of the two
variables tend to increase simultaneously. Particularly, the highest correlation was found
between Innovative_farms and Up_to_50_hectars (64%), and between Innovative_farms
and Up_to_20_hectars (61.8%). A good correlation was found between Innovative_farms
and High_school (54.8%), and also between Innovative_farms and Age_below_40 (50.5%).
A modest correlation resulted between Innovative_farms and Age_above_40 (46.6%), Bach-
elor’s/master’s degree (44.5%), and Middle_school (43.7%).

The results of the Pearson’s correlation highlight that the farm’s size is a variable
strongly related to “innovative farms”, i.e., the entrepreneur’s choice to make capital
investments for farm innovation. Instead, the low educational qualification of the farm’s
head (middle school), and bachelor’s/master’s degree, are variables with a modest linear
correlation to the choice to make investments to innovate the farm. High-school education
level and age below 40 years show stronger relations with “innovative farms” but still
modest (54.8% and 50.4%). However, results show that for all the selected variables there
are good correlations but not very high ones, and this means that all the observed variables
contribute but the strongest relation is with the farmland size up to 50 hectares (64%).
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Table 14. Correlations among sub-variables *.

. Pearson’s
Sub-Variables N Coefficient *
Innovative_farms; Age_below_40 21 0.505
Innovative_farms; Age_above_40 21 0.466
Innovative_farms; Bachelor’s/master’s degree 21 0.445
Innovative_farms; High_school 21 0.548
Innovative_farms; Middle_school 21 0.437
Innovative_farms; Up_to_20_hectars 21 0.618
Innovative_farms; Up_to_50_hectars 21 0.640
Innovative_farms; Up_to_100_hectars 21 0.579

* Correlations were calculated by using Pearson’s correlation coefficient. No need to calculate the statistical
significance test because data used are the Statistical Population. Source: Authors’ elaboration of SPSS output.

This shows that companies that have made more investments in innovation are more
correlated with the age of those leading the company being under 40, so it is more young
people who have more frequently initiated the company’s innovation process. It should
be noted that the age group of under 40 also includes entrepreneurs over 60 years old.
In addition, a targeted education also greatly affects business innovation, in particular,
most entrepreneurs have an upper secondary education qualification and an agricultural
technician diploma, i.e., someone who has studied the field of agriculture and specializes
in agricultural subjects.

4.4.2. Results of Cluster Analysis-Identification of Groups of Regions That Are Similar
Because of Farms with Similar Characteristics, and of Groups of Farms and Types of
Existing Farming Practices

As described in Section 3, the cluster analysis was applied for the identification of
more likely latent distributions (groups) not easily detected by a mere combined analysis
of the observed data. In particular, cluster analysis was chosen to answer to the RQ, and
identify groups of regions and of variables that are “similar” to each other with respect to
a set of characters (the selected variables) taken into consideration, and according to the
number of farms having the selected characteristics.

Cluster analysis was applied first on aggregated data for the N = 21 regions (N = 19
Italian regions plus the autonomous provinces of Trento and Bolzano were considered)
in order to detect if there were similarities among some specific regions based on the
number of farms with the selected characteristics. The selected characteristics chosen for
this analysis were 32 qualitative variables. The variables for the cluster analysis were
selected among those of the census, and are shown in Table 15.

Table 15. Variables used for the cluster analysis and variable group.
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Table 15. Cont.
n° Variable Variable Group
13 Cereals_production
14 Hortofloriculture
15 Greenhouses_production
16 Grapevines_production
17 Olive_production
18 Citrus_production
19 Pome_fruit_production
20 Stone_fruit_production
21 Tropical_fruit_production Type of activity
22 Dried_fruit_production
23 Woody_greenhouse
24 Cattles
25 Buffalo_and_dairy_cattle
26 Sheep_and_goats_breeding
27 Pig_breeding
28 Equine_breeding
29 Poultry_breeding
30 ESU_small
31 ESU_medium ESU Units of economic size
32 ESU_big

Source: Authors’ elaboration.

First case—cluster analysis for regions: in this first case, cluster analysis was used to
highlight a “sector segmentation”.

Results revealed two main homogenous groups. Looking at the results of the ag-
glomeration program (Table 16) it is possible to observe the stage of cluster creation and
agglomeration in the subsequent stage. Moreover, agglomeration coefficients provide a
measure of the strength of the linkage among clusters. The clusters at Stage 1 are more
homogeneous than those at the last stage.

Table 16. Agglomeration Program *P. Regions’ clustering.

Stage Cluster Unification Agglomeration Cluster Formation Stage Subsequent
Cluster 1 Cluster 2 Coefficients Cluster 1 Cluster 2 Stage
1 12 18 10,600.860 0 0 4
2 5 7 11,154.199 0 0 3
3 5 8 13,189.145 2 0 5
4 11 12 13,629.766 0 1 10
5 5 15 15,372.593 3 0 6
6 4 5 17,607.608 0 5 9
7 10 14 17,806.185 0 0 12
8 1 9 19,926.830 0 0 11
9 2 4 19,954.543 0 6 13
10 11 21 23,170.025 4 0 13
11 1 3 23,794.430 8 0 14
12 10 13 25,693.947 7 0 14
13 2 11 31,807.462 9 10 15
14 1 10 39,145.768 11 12 16
15 2 6 44,676.046 13 0 17
16 1 16 46,588.505 14 0 17
17 1 2 55,016.732 16 15 18
18 1 19 61,726.605 17 0 19
19 1 20 73,714.853 18 0 20
20 1 17 91,734.717 19 0 0

Source: Authors’ elaboration of SPSS output. * Average-linkage (within groups) grouping method. P Distance
measurement: Euclidean distance.
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The use of the dendrogram (Figure 6) facilitates the comprehension of the clustering
process clearly showing the hierarchies among the subsequent clusters. In particular, it is
interesting to note that two main clusters were highlighted.

0 5 10 15 20 25
Marche 12 : : : l :
Basilicata 18
Umbria "
Sardinia A
Trento 5
Friuli-Venice Giulia U~
Liguria 8 ﬂ—
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Emilia-Romagna 9 —I
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Campania 16
Calabria 19
Sicily 20
Apulia 17

Figure 6. Dendrogram—similarities among regions: sector segmentation (Group 1 green color, Group
2 blue color). Source: Authors’ elaboration of SPSS output.

This result shows that Marche, Basilicata, Umbria, and Sardinia were found to be very
similar (Table 16 and Figure 6) in terms of the number of farms for each variable observed.
It should be kept in mind that all the chosen variables were considered simultaneously
in this type of analysis. Thus, the similarities do not concern a specific area of interest,
as could be, for example, the number of investments in innovation and the age of the
entrepreneur, but rather all variables were considered together simultaneously. This type
of processing revealed different segments of agriculture throughout the country (Group 1
green color and Group 2 blue color). Particularly, Group 1, indicated with green color
(Figure 6), shows is the similarity found between the regions of Trento, Friuli Venezia Giulia,
and Liguria (Table 16 and Figure 6), but also a high similarity was highlighted for Piedmont,
Emilia Romagna, and Lombardy, or Tuscany and Latium (Table 16 and Figure 6, Group 2
blue color). The similarities among regions were based on types of agriculture practiced,
number of agricultural firms, types of grown crops or animals reared, and especially farm
size (UAA). However, it is possible to note that these similarities are also related to the
geographical location of the regions, and consequently to the soil and climate conditions.

The regions of Campania, Apulia, Calabria, and Sicily deserve special attention. These
regions are part of southern Italy and show a level of technological (Figure 3) and economic
backwardness compared to other regions of Italy (Figure 3) and Europe, so much so that,
as we mentioned in the first paragraphs, they are also part of the EU’s “convergence”
objective (regions that have not yet reached the average level of development of European
regions). Although these regions have similar socio-economic issues and similar types of
agriculture, they do not constitute a separate cluster, nor are they an integral part of other
clusters. Rather, they individually link to larger clusters through the region that initiated the
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branching of this cluster (that is Piedmont). This linkage highlights not only the differences
between these regions but also between them and all others in the entire cluster.

Second case—cluster analysis for variables: in this second case, cluster analysis was
processed by variables. In particular, thanks to this technique, it was possible to discover
“farm profiles”.

This clusterization pointed out different types (similar among groups) of existing farms
and farming practices and characteristics. Table 17 shows the results of the agglomeration stages.

Table 17. Agglomeration Program ®P. Variables’ clustering.

Cluster Unification Agglon.le.ratlon Cluster Formation Stage Subsequent
Stage Coefficients Stage
Cluster 1 Cluster 2 Cluster 1 Cluster 2

1 5 28 3014.455 0 0 2

2 4 5 3911.725 0 1 4

3 21 23 4121.064 0 0 5

4 4 15 4430.053 2 0 5

5 4 21 5352.980 4 3 6

6 4 25 6208.942 5 0 7

7 4 27 7014.317 6 0 9

8 6 10 7720.991 0 0 11
9 4 29 7966.182 7 0 10
10 4 19 8888.236 9 0 12
11 3 6 10,251.332 0 8 15
12 4 14 10,590.770 10 0 13
13 4 24 11,898.151 12 0 14
14 4 26 12,950.601 13 0 16
15 3 22 13,150.428 11 0 20
16 4 20 14,435.299 14 0 19
17 11 12 15,470.274 0 0 22
18 2 16 15,558.144 0 0 24
19 4 18 15,854.878 16 0 20
20 3 4 17,659.627 15 19 21
21 3 31 19,782.677 20 0 23
22 11 32 20,572.058 17 0 23
23 3 11 23,133.821 21 22 26
24 2 13 23,577.839 18 0 25
25 2 9 27,506.578 24 0 26
26 2 3 34,049.067 25 23 28
27 1 8 35,938.135 0 0 31
28 2 30 44,414.710 26 0 29
29 2 17 55,164.190 28 0 30
30 2 7 68,509.483 29 0 31
31 1 2 80,860.990 27 30 0

Source: Authors’ elaboration of SPSS output. * Average-linkage (within groups) grouping method. P Distance
measurement: Euclidean distance.

Three large clusters highlighted represented different profiles of farms existing in Italy
(Figure 7). These profiles are characterized by a number of variables or features which,
together, delineate a type of farm or farming type.

In this case, hierarchic cluster analysis revealed a very interesting outcome, i.e., that
the size of the utilized agricultural area has a significant influence on the generation of
clusters. In fact, since from the first cluster the UAA began the creation of groups, in
particular the clusters are similar based on the number of farms. The first cluster concerns
the farms with more than 100 hectares of UAA and horse breeding (Group 1 green color).
Horse breeding in Italy represents the starting point of the national horse industry. In fact,
there are more than 600,000 hectares of land used for this activity, and this land is by no
means marginal, but is fully utilized for the cultivation of direct feed for animals (hay, oats,
alfalfa, silage, straw, etc.), which in large part is then sent for industrial processing for
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the production of feed, supplements, and complementary products (indirect processing
feed—feed industry).
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Figure 7. Dendrogram—similarities among variables: farms’ and farming profiles (Group 1 green
color, Group 2 red color, Group 3 blue color, Group 4 black color). Source: Authors’ elaboration of
SPSS output.

The horse industry is not only an agricultural and livestock issue, but also a “social
issue” because it involves and engages a wide base of subjects and operators (breeders, own-
ers, trainers, riders/fanters, racetracks, etc.), varying among themselves, but fundamental
in economic and productive terms, to the benefit of “Made in Italy” as well.

Agricultural enterprises with cereal, grapevines, and olive trees are more fragmented
and thus characterized by smaller farm sizes; up to 20 hectares of extension farms’ char-
acteristics are grouped together (blue cluster). Conversely, farms growing tree crops such
as apple and pear, typical northern Italian crops, have extensions ranging from 50 to
100 hectares (Group 1 green color).

The age of entrepreneurs is another variable that contributed to create the clusters
(Table 17). In particular, an age below 40 years old is strictly linked with the university
degree level of education of the entrepreneur (Group 2 red color). Instead, an age above
40 years old is linked with farms of up to 20 hectares. Moreover, an age below 40 years old
is linked with medium and big ESU, digitalized and innovative farms, and an extension of
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up to 50 hectares (Group 2 red color). Almost all types of farming activity practiced are not
closely related to a particular age of the entrepreneur, which does not affect these variables.

Instead, farm size, as shown in Table 17, is the variable that mainly determines the
clusters’ generation, highlighting the importance of this variable in determining the farming
types and the farm’s characteristics, composed by the various variables that have been
observed and discussed for the agriculture sector in the previous Sections 4.1-4.3.

The middle school education (Group 4 black color) is a variable that links only to the
variable of farm size up to 5 hectares at one of the last stages of agglomeration; this means
that there are only very few enterprises with marginal characteristics (Figure 7).

5. Discussion

The elaboration and combination of the data from the seventh Italian GCA and
the subsequent analyses applied allowed us to highlight the changes that occurred in
the Italian agricultural sector in the period 2010-2020, and the possible interconnections
between them.

The most important finding was the large reduction in the number of farms, both
nationally and in all regions of Italy, including in Sicily (Table 1). This sharp numerical
reduction of farms confirms a trend that started as early as 50 years ago and has never
stopped or changed direction.

However, from the analysis carried out, we were able to draw several elements that
led to a conclusion regarding the observed reduction of farms.

1.  The first element to note is that the utilized agricultural area (UUA) did not reduce
significantly. The Italian UAA decreased by 2.5% in the last 10 years, while farms
have decreased by about half a million in the same period (Table 1).

2. A second element to note is that smaller companies showed a greater decrease than
medium ones (farms smaller than 4.99 hectares decreased by 39.4% over the analyzed
period), and large-sized companies (at national and regional levels) even increased
(Figure 1). Therefore, besides the fact that small farms ceased their activity, the total
utilized agricultural area remained almost unchanged.

3. Moreover, the cessation of activity of small farms stands alongside the increase in the
number of farms with UAA over 50 hectares, which also increased their agricultural
cultivated area and consolidated their structure (Figure 1).

4.  Certainly, it should be noted that during the last ten years, Italian agriculture had
to face the challenges of the international markets and had to change marketing
and production strategies to survive [14,17,22,41]. Moreover, farms had to address
environmental challenges and ensure a contribution to climate change adaptation
and mitigation [23]. In this context, bigger farms would have easily adapted to these
changes, being able to cover production costs more easily than micro-farms, while
maintaining product quality, for the positioning of Italian food products in a specific
market segment [42,43]. In fact, findings of this study show that many micro- farms
have closed down their agricultural activity, and rent or sell the land unused to other
entrepreneurs, probably with farms of vaster UAA.

5. It cannot be underestimated that the seventh GCA in Italy was carried out during the
COVID-19 pandemic, and so there is also the possibility that the quality of the census
might have been affected by the difficulty of very small enterprises (micro-enterprises)
being reached by the surveyors, which is credible at the national level. However,
it seems unacceptable to confine the main cause of this decrease to the COVID-19
pandemic, given the large number of farms that were missing from the census list
used as a starting point for the seventh census, which started with the farms surveyed
in 2010. In addition, in the 2020 Census, the regions carried out control activities
on the monitoring of the survey and the quality of the data collected (as well as
any additional activities). During the previous GCA in 2010, the ISTAT started a
collaboration with the Regional Statistic Office and with the Regional Consortium for
Applied Research and Experimentation (CORERAS), an important regional research
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center for agriculture. Thanks to this collaboration, the CORERAS carried out checks
on the aggregate data tables received from ISTAT during the census survey, and
constantly monitored the results of the surveyors’ activities to ensure a high level of
quality of the surveys. Unlike the previous experience of 2010, for the seventh census,
the interviews to entrepreneurs were not carried out at farms, but, according to the
general census plan, through telephone survey channels, or at appointed peripheral
regional offices, or through the website (voluntary compilation) and managed by the
ISTAT, despite the reconfirmed collaboration with Regional Statistic Office and the
CORERAS, whose collaboration was limited to monitoring the quality of aggregated
data and providing reports. It also happened, however, that the face-to-face interviews
carried out by the surveyors at the peripheral regional offices were mainly dedicated
to the larger enterprises, leaving the micro-enterprises to answer the questionnaire
through telephone or web interviews.

As for the reduction in the number of farms by specific agricultural activity practices,
it is clear that this reflects the general reduction in the number of farms (Table 1). It is
interesting to note that this reduction occurred for some of the most important crops
(Table 3, Figure 1). A decrease in farms in areas with agrarian tree produce, perennial
crops, as well as a planting of innovative crops was observed, as was an increase in farms
in the area of arable crops (Table 3). It is well known that in the Italian regions with a
high agricultural vocation, like Sicily for example, it is difficult to abandon certain quality
productions, on which the economy of entire territories is based. However, the increase in
the number of farms in the branch of annual crops, in contrast to the slight reductions of
those cultivating perennial crops (Table 3), indicates a process of reconversion started by
farmers. It is possible that in order to face the increasingly severe climate change and less
productive agricultural plantations, a period of reconversion with temporary annual crops
was chosen to select and replant more resistant and productive perennial plantations for
today’s climatic contexts [44], able to adapt to the new climatic environment. Moreover,
the CAP has been able to influence Italian agriculture (and also that of other EU countries)
with the per-hectare contribution for some specific crops.

With regard to the workforce at farms, findings revealed an increase from 2010 to
2020, of younger entrepreneurs, despite the high number of firms with entrepreneurs aged
over 40 years old (Table 6) [32]. Similarly, despite the high number of entrepreneurs with
a high-school diploma or lower, there was an increase in the number of farm holders
with a university degree, both in the agricultural sciences and other academic sciences
(Table 7). This highlights that nowadays the owner of a farm, particularly if the farm is not
very small, does not need to have specific “agricultural” education, but that these skills
must be held by those who materially work at the farm, like farmworkers, agronomists,
and technicians. In fact, with regard to technicians, the adoption of new technologies
and digitalization/computerization in agriculture is leading to a growing demand for
“digitally” skilled workers [45]. Other authors have studied in depth the CAP instruments
that influence the recruitment of the workforce in the Italian agricultural sector, and findings
have highlighted that often the workers with high skills remain dissatisfied at firms due to
the poor conditions offered [31,46]. Another interesting issue is that of the employment of
foreign labor in European agriculture and in Italy as well. Other authors suggested that this
should also become an area of focus for CAP, as this labor force is a structural component
of the EU agricultural sector [31,46]. In this context, the objectives of the policies involved
should aim to build a mutually beneficial framework to counter illegal labor, helping farm
owners to easily hire foreign workers when they need them and, in a broader perspective
beyond the agricultural sector, integrating these workers into the (mostly) rural economies
in which they live.

Another interesting phenomenon is the change in the structure of the livestock sector.
In particular, it is possible that the consumers’ change in eating habits [47] has led to a
more diverse and varied demand for alternative protein sources to red meat [48], and
this change has influenced the increase in the number of enterprises farming poultry and
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pigs, both at national and regional levels (Table 4). These types of white meat can also be
processed into products with a higher economic value (like minimally processed food) [48].
Moreover, pigs and poultry can exert an important synergy in supporting the harmonious
development of a farm [41]. According to the literature, a major issue in this context might
be to find ways to better integrate pig and poultry production into overall land use [49]
but it would also contribute to the overall increase in organic production [49]. Therefore, it
emerges that Italy is also moving toward this type of breeding.

Among the farm’s sources of revenues there are farm products, related activities, and
public subsidies, and in Italy, according to the ISTAT census data, the majority of farms’
revenues come from the sale of farm products (ISTAT data [2]). In addition, with regard
to public subsidies, census data show that 25.4% of farms do not receive subsidies, and
northern Italy has the lowest number of farms receiving public subsides, reaching 16% of
the total (ISTAT data [2]). Comparing public subsidies to the total revenues, ISTAT census
data (ISTAT data [2]) show that in northern Italy they are 27.5% of the farm’s total revenues,
in southern Italy, instead, they are 56.7% of the farm’s total revenues. Results of this study
also show the adherence of Italian farms to EU aid measures to supplement farm income,
particularly of those in the south. These aid measures are partially aimed at investments to
favor innovation in agriculture.

Investments in innovation for developing the farm do not only cover areas like mecha-
nization or digitalization/computerization, but also other areas directly related to multi-
functional agriculture (MA), including those in renewable energy or waste management.
Several studies have shown that MA and its related activities play a strategic role to im-
prove the farm’s competitiveness [50]. In particular, MA has become crucial for a variety of
side activities with social, ethical, and environmental aims both in Italy and in Sicily [12,50],
like in other foreign agricultural territories [51]. In fact, through MA, a two-fold purpose is
achieved: diversifying farmers’ income with activities complementary to agriculture and
ensuring the maintenance of rural areas through the enhancement of endogenous resources.
Therefore, these types of investment in innovation help farms to differentiate in the market,
add complementary incomes, become resilient, and the EU aid measures may help farms
to achieve these goals [52].

Regarding waste management, despite being increasingly important for European
policies [1], there are few initiatives undertaken by Italian farms to fulfil good ecological
practices. Perhaps public institutions might improve communication with farmers, and
information provided on these issues [12,35,40,42,53]. In addition, facilitating operations
toward proper and functional waste management by farms could contribute substantially
to green transition and implementation of environmentally sustainable practices [35].

The cluster analysis highlighted two different primary sector’s segments (Figure 6,
Group 1 green color and Group 2 blue color)consisting of regions with similar characteris-
tics within, but different characteristics between, segments. This result demonstrates the
variety of Italian agriculture and its consequent complexity in terms of both management
and development policies that respond to the needs of agricultural territories that are also
profoundly different in social and economic terms [54]. For example, agricultural enter-
prises in northern Italy for pedoclimatic reasons practice different agricultural activities
from those practiced by enterprises in central or southern Italy. Consequently, they have
different structural characteristics. Such structural characteristics between northern and
southern enterprises (e.g., farm size, level of mechanization, type of business innovation,
governance structure, etc.), however, depend not only on the type of agriculture practiced
but also on historical and political reasons that have influenced the culture of entrepreneurs
and their ability to develop economically and socially.

The cluster analysis also allowed the identification of well-delineated farm profiles,
that is, profiles of farms with specific characteristics. Three main farm profiles were
identified, and the variables that contributed most to the three profiles were farm size
and age of the holder. This result is important, not only because it highlights the specific
characteristics of each type of farm and farming activity in Italy but also how and how
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much they are related to farm structure and the age of the farmer, once again highlighting
the multiplicity of characteristics that distinguish Italian agricultural enterprises [54,55].

The CAP guidelines defined in the past two decades can be summarized as enhancing
the competitiveness of agriculture in international markets, promoting the quality of
agricultural products, environmental respect and protection, food safety, animal welfare,
good agronomic and environmental conditions, and strengthening rural development.

We should take into consideration that the process of economic and social development
in the area of industrialized countries and advanced economies has induced, with the
evolution of the spending capacity and sociocultural level reached by the populations, a
food demand with connotations that go beyond the satisfaction of primary or basic needs,
involving cultural, ethical, and environmental values [39]. The evolution of food demand,
in the context of globalization, has in turn induced production, distribution, and industrial
processing organization processes of international importance. In this context, the consumer
with his behavior has realized two coexisting forms of consumption—massification, but
with the connotation of the assumption of food safety, and personalization, also with the
assumption of health and cultural and social enjoyment. Therefore, the consumer has
succeeded in changing the competitive relationships between companies with his changing
behavior and has linked their competitive advantages to the territory (products with
designation of origin, typical, historical, organic, agritourism, food and wine tourism, etc.),
the country (Made in Italy, Mediterranean Diet), and the region (especially in wines) [39].
In modern agribusiness systems, therefore, the position that the agricultural (and/or
industrial) producer is the one who chooses (controls) the distributor is outmoded, but
rather the producer must relate to the modern distribution system for two main reasons—
the effects of globalization and the modern distribution system. Therefore, agricultural,
agribusiness, and food enterprises, in order to be on the market must have structures,
organization, and behavioral and strategic modes consistent with and appropriate to those
dictated by marketing policies [56].

Focus on Sicilian Agriculture

Particularly with regard to agriculture in Sicily, a modern vision of the sector and the
system could be a significant strategic resource for Italy, producing income and employ-
ment, especially for young people. It is a creator of landscape, environmental protection,
development for gastronomy, culture, tertiary economy (e.g., tourism), and more. In fact,
Sicilian agriculture already is in some cases: territorial, compartmental, farm, and family.
These cases, however, are insufficient to push regional economic development (product
per capita) above the average of European or at least Italian regions (the product per
capita in Sicily is equivalent to 64-66% of the average Italian product and 48-50% of that
of the Lombardy region). Sicily is always a developing region, just note that in the last
25 years it has not managed to get out of the ambit of the European Objective 1 regions
or the “convergence” objective. The EU “convergence” objective regions are the group of
European regions lagging behind in terms of income, employment, productive structures,
infrastructure, and with less than 75% of the average EU GDP per capita. This feature, of
course, assures the Sicilian region more resources and financial aid from the EU within
the framework of European structural programming, but on the other hand it continues to
relegate it to the last place in the economic ranking of European regions, and also of Italian
regions, having as “historical companions” some regions of the Meridione (Campania,
Puglia, and Calabria regions). Also, this result was highlighted by the cluster analysis.

It is true, however, that in the economy and society all components condition each
other, and these conditionings are of very different natures, some are uncontrollable, e.g.,
the climate, world international policies, and events of whatever nature, others are more
controllable, such as European events, and others are quite controllable such as national
and regional policies and events more so. And it is precisely the latter that should serve
to adapt and adjust the regional agricultural system (since it is a productive sector) to the
pattern of European and international competitiveness. Instead, the situation of Sicilian
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agriculture, and of its broader agribusiness and rural system, in recent decades is one of
de-growth or minimal growth, in the sense that when it grows the rate is insufficient to
bridge the traditional socioeconomic gaps with Italian and central-northern regions and
with European ones in an EU international context. In fact, the EU over the past thirty years
has greatly transformed economic, social, and cultural relations among geo-economic areas,
among countries, and among enterprises. The consequent situation for Sicily is that of a
strong incidence of incomes below the poverty line, of heavy unemployment, especially
youth (57%), of emigration of young, professionally, and culturally more productive forces.

The census data (ISTAT data [2]) confirm that in southern Italy, public subsidies are a
consistent part of the farms’ revenues, which are predominantly small. This phenomenon
is also connected to the particular type of agricultural activities carried out by the farms
in the Mezzogiorno of Italy, which are mainly cereal-livestock farms, almost all of which
are organic, e.g., organic livestock meadows and pastures, organic arable land, organic
olive groves, and for Sicily the citrus and wine branches. Regarding the type of revenues
of Sicilian farms, data from the seventh census report show that 73.1% of farmers receive
subsidies, and public subsidies account for 47% of the total revenue of Sicilian farms.

Organic farming and other environmentally friendly measures currently provide an-
nual support to farmers that have implemented sustainable practices to produce organic
products [2,29,57]. Specifically with regard to Sicily, data provided by the Regional Depart-
ment of Agriculture and Forestry report that, in the last decade, the number of producers of
organic products has remained almost identical to that of the previous decade, signifying
an expansion in farm size. This is in line with the results provided by this study regarding
the change in farm size.

The culture of the quality of agri-food products in Sicily, by now, is a widespread
phenomenon and is often connected with the activity of local tourism, as evidenced by
several hundred events (festivals, fairs, markets, festinal, kermesse, etc.) dedicated to
agri-food, typical products, and taste [58]. These events are distributed throughout the year
with a concentration in the autumn, involving municipal, provincial, and regional public
administrations, professional organizations, local authorities, chambers of commerce, etc.,
not excluding spontaneous committees and private initiatives in the organization.

For an observer who seeks to identify evolutionary lines in the Sicilian agricultural
reality through reading census data and the findings of the surveys that may arise from
them, the task is hampered by the variety of contexts in which productive activity is
exercised and their complexity [9,23,29,31,37,43,54,55]. This has been clearly highlighted
by cluster analysis.

The growth in average farm size, which seems to bring Sicily closer to more profes-
sional agriculture than other very different territorial contexts, such as those in northern
Italy and certain European countries, is made more credible by a higher incidence of farms
with wage earners and an increase in rented land. Not forgetting the increasing use of
passive farm contracting and the adoption of more efficient irrigation systems.

In addition, the strong increase in more sustainable and professional livestock farming
and the spread of organic crops are the benchmark data for rural development involving
even the most marginal areas of agricultural land [57]. However, these changes seem to
reflect specific CAP measures rather than a spontaneous trend toward strengthening the
production structure [29]. Indeed, it should not be overlooked that the aforementioned
trends occur in a general context in which most of the work days are carried out by owner—
entrepreneurs and in which the age of the holders is advanced—even an increase in young
graduates has been noted. Moreover, consideration must be given to the still inadequate
prevailing modes of selling production (marketing and delivery to association structures),
which point to the other well-known economic difficulties in the sector [29].

Finally, the Sicilian region also still lags behind in terms of the level of innovation of
agricultural enterprises, as shown in Section 4, this denotes a lack of understanding of the
close link between agricultural resources and territorial resources [59-61].
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To conclude, the current agricultural set-up is, therefore, considerably different from
that of previous decades, and it has also changed progressively through the application of
the measures provided for in the CAP, including the policy of quality, typicality, and organic
farming, which aroused immediate interest in Italian and especially Sicilian farmers [2,29].
From the analysis of the processed data from the census universe of the Italian farms, it is
possible to conclude that today’s farms are very different from those of the past in terms of
dimensions, innovation (agriculture 4.0), and skills needed to manage the future agriculture
also in view of the increasing application of Multifunctionality [37,38].

At the end of this study, the question that comes to the attention of agricultural
economists and all those who are in any way interested in the development of the agricul-
tural sector is what is the most suitable model of development for agricultural territories,
such as the Italian and Sicilian ones more particularly profoundly different from the rest of
Europe. Agriculture in Italy, and even more so in Sicily, has a high value not only for the
production of food, and today more and more quality food, but also because it is the social
and cultural link between cities and rural territories [62]. Italian agriculture keeps alive
rural territories that would otherwise suffer even more from depopulation and economic
and demographic impoverishment.

Certainly, precision agriculture, innovation, and greening policies are elements that
foster development [63]. However, elements of rural development that are extremely impor-
tant to this country, such as those related to tourism, gastronomy, and quality production,
cannot and should not be left out [39,58]. This is because, above all, many Italian agricul-
tural contexts, such as that of Sicily, for example, can never be transformed into others
typical of extremely intensive and mechanized agriculture, precisely because of the intrinsic
physical, biodiversity, and pedoclimatic characteristics that distinguish them [39,58].

And, thus, if the high heritage of these territories is to be enhanced, perhaps more
attention will have to be given to their profound differences from others in the formulation
of CAP policies and measures [60,61]. Therefore, the model of agriculture that the EU
will want to outline for the next programming period 2020-2023 should also take into
account these deep differences between the various agricultural regions of the EU [64,65]
and apply the financial and regulatory instruments in a way that is more in line with
the needs of the different territories in the various EU countries in order to enhance their
specific strengths [53].

6. Limitations and Future Research

The analyses carried out do not consider all the huge quantity of data provided by
the seventh Italian census [2]. Clearly, given the enormous amount of data provided at
national, but also regional and provincial levels, by the agriculture census, it is not possible
to make a combined analysis in just one scientific article or volume. However, this was not
the aim of this study. The study aimed to highlight the most important characteristics of
the Italian farms and the changes that occurred in the Italian agriculture sector between the
census of 2010 and that of 2020. The results are of great interest to agricultural economics
scholars and policy makers because they help identify the strategic elements of farms and
land that need to be strengthened to foster economic and social development, and can
provide insights into the effectiveness of the EU’s 2023-2027 CAP development strategy.

In fact, the new CAP will influence EU agriculture with its strong goals of digitalization,
sustainability, and the preservation of agro-biodiversity. Nevertheless, in light of these
findings, the new CAP’s objectives may be very difficult to meet for Italian and particularly
Sicilian farmers, as well as other farmers in other similar territories of the EU. Therefore,
the EU CAP needs to consider the differences between different agricultural territories and
apply the financial and regulatory instruments able to satisfy the needs of the different
territories in the various EU countries [49]. However, these issues are complex and require a
more in-depth analysis and separate treatment. Future research is going to be carried out by
the authors to provide more in-depth analyses of branches of activity or focusing on specific
topics, with particular reference to the environmental sustainability of Italian farms.
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7. Conclusions

This study aimed to provide a scientific analysis of the significant changes that oc-
curred in the Italian agriculture sector during the seven-year programming period of the
EU CAP 2014-2020, and in the decade between the two censuses of 2010 and 2020. During
this decade, Italy certainly underwent profound changes and substantial rearrangements
of the agricultural sector, generated by several micro- and macro-factors that occurred. This
study highlighted the current framework of Italian agriculture and outlined the charac-
teristics of Italian farms. One interesting finding was the reduction in number of small
and micro-farms, at both the Italian and Sicilian levels. This is a confirmation of the trend
started during the previous decade, in which small farms ceased their activities and the
remaining farms became larger and consolidated their structures. Instead, the agricultural
area changed in terms of cultivated species, but the extension of the cultivated area re-
mained unchanged over the years. Another interesting finding is the increase in farms with
vaster dimensions in all the agricultural branches.

Moreover the study highlighted positive correlations between “innovative farms” and
other variables, i.e., the age of the entrepreneurs, their education level, and the extension of
the farm’s Utilized Agricultural Area (UAA). And finally, it provided a “sector segmen-
tation” (subset of regions that have similar characteristics of farms, farmers, and farming
practices) and the Italian “farm profiles”, i.e., a description that contains key information
about a specific type of farm and farming practices.

All these results delineated the framework of Italian agriculture, its differences, and
its peculiarities. Results help to bridge the gap in the existing scientific literature, providing
important information for academics (agricultural economists in particular), policy makers,
farmers, and stakeholders at national and international levels.

The EU CAP, which was created to overcome territorial and sectoral socio-economic
disparities using subsidies, has resulted in a massive disbursement based on farm size.
Thus, in over 50 years, the CAP has not produced the desired effects [49]. On the contrary,
it has deepened, sometimes, the gap between strong and weaker farms, and between
unrestricted and marginal territories. The reason is to be found in the fact that it was con-
ceived in a one-way direction without being articulated and differentiated in the different
regions, without real planning in and with the territories, even with important national and
regional responsibilities and goals of cohesion [49]. Knowledge of the actual situation of
an important agricultural context in the EU, such as that of Italy, in view of prospects and
challenges of the new CAP 2020-2023, with the outcome of having highlighted different
farm typologies and types of farming practiced, can contribute to the design of targeted
and tailored agricultural policy instruments. By improving the policies, taking into account
the specific differences of all the agricultural regions of the EU, it will be possible to in-
crease their acceptance and perceived fairness. More equity for farmers would improve the
effectiveness and efficiency of the CAP, which is urgently needed for a successful transition
of the agricultural sector towards sustainability, both environmental and economic.
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