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Abstract
Using a case study based in Veneto Region (Italy), the paper assesses whether the common 
agricultural policy influences the gross sellable product per hectare of utilised agricultural 
area, as a proxy of land productivity, and whether this effect changes according to different 
geographical areas (mountain, hill or plain). The regression analysis shows that the gross 
sellable product per hectare of utilised agricultural area is negatively correlated with the 
location of the farm in the mountains, confirming the existence of a gap between mountain 
and plain farms. The sellable product per hectare of utilised agricultural area is, moreo-
ver, positively influenced by the financial support of the first pillar for all farm locations 
with the exception of hill areas. The European payments of the second pillar, on the other 
hand, are positively correlated only with the gross sellable product per hectare of utilised 
agricultural area of hill farms. This trend, far from promoting a balanced and sustainable 
territorial development, is fuelling a dual agriculture with abandonment of agricultural 
land, together with environmental degradation and loss of biodiversity in areas with natural 
handicaps. The Farm Accountancy Data Network of 2015 is the source of microdata.

Keywords Public policies · Environmental impact · Regional sustainability · 
Implementation of public policies

1 Introduction

Since 2000, two pillars have characterised the common agricultural policy (CAP). The first 
pillar (price and market policy) is devoted to supporting farmers’ incomes and is focused 
on environmental sustainability, protection and health and animal welfare. It is oriented 
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towards achieving food security and safety by providing market measures to balance the 
impact of external factors (such as bad weather conditions or high price volatility) on vul-
nerable agricultural markets. The second pillar (rural development policy) meets the spe-
cific needs of rural development in each of the EU member states.

The Treaty of Rome (European Economic Community 1957), which provided the objec-
tives to be achieved by the CAP over time (and which have never been modified), at first 
did not take into account territorial, environmental and socio-economic disparities as its 
goal. It stated that (paragraph 2 of Article 38), “In working out the common agricultural 
policy and the special methods for its application, account shall be taken of: (a) the particu-
lar nature of agricultural activity, which results from the social structure of agriculture and 
from structural and natural disparities between the various agricultural regions”.

Finally, in 1975, areas with natural handicaps were considered by the Council of the 
European Economic Community Directive 75/268/EEC on mountain and hill farming and 
farming in certain less favoured areas. A common factor within areas identified as “less 
favoured” (LFAs) is that agricultural production or activity is more difficult because of 
natural handicaps, and this results in severe problems in terms of agricultural land use. 
These natural handicaps refer, for instance, to negative climatic conditions, altitudes and 
slopes, or low soil productivity. Areas with natural handicaps generally have a high nature 
value and a great wealth of biodiversity (McDonald et al. 2000). However, they are dis-
criminated against in terms of income, and not just in relation to the plain areas. They 
present a scarcely differentiated productive structure and limited job opportunities, as well 
as reduced access to public utilities and communication services, to mention just a few 
differentiating factors (Zolin et al. 2017). In these areas, active agriculture plays a decisive 
role in terms of environmental protection and biodiversity conservation, as well as preven-
tion from extreme climatic events (such as floods).1

The main risk linked to natural handicaps is the abandonment of the land, with all the 
negative consequences associated with such an event, including environmental degrada-
tion and loss of biodiversity (McDonald et al. 2000; Agnoletti 2007). Verburg and Over-
mars (2009) confirmed the same concept using a simulation model; what emerged was that 
abandonment is concentrated in regions with relatively poor conditions for agricultural use, 
such as mountain areas. In addition, despite the delayed negative effects of the abandon-
ment of rural areas, this trend could be irreversible (Westhoek et al. 2006).

Furthermore, the implementation of EU legislation (such as EU Regulation no 
1305/2013) on support for rural development by the European Agricultural Fund for Rural 
Development concerning the conservation of natural areas and the rural development pol-
icy, together with the prohibition of restoring open spaces currently covered by forests, 
has resulted in an aggravation of the abandonment issue (Agnoletti 2007). Land abandon-
ment may be due to several factors: environmental (reduction in soil fertility), economic 
(decrease in raw material prices) and social (depopulation). The environmental impact of 
abandoning agricultural land can be analysed as an opportunity for ecological restoration 
or as a threat to biodiversity. Whether the abandonment of the land represents an ecologi-
cal opportunity or a threat depends on agricultural history and the presence of agro-sys-
tems, which, due to their existence, depend on regular management (Haddaway et al. 2013; 
Defrancesco et al. 2018). Mountain areas generally fall into the latter category.

1 According to the recent Council Regulation (EC) 1305/2013, LFAs are “Areas with Natural Constraints” 
(ANC); this included mountain areas defined as areas handicapped by a short growing season because of 
the high altitudes and steep slopes at a lower altitude, or because of the combination of the two.
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While the causes of the abandonment of agricultural land and farming practices in LFAs 
are the same in most regions, the environmental impacts are spatially diverse. This means 
that they differ depending on both the type of abandonment and the characteristics of the 
environment. It follows that different CAP measures often transmit conflicting signals to 
farmers (McDonald et al. 2000; Haddaway et al. 2013).

In order to mitigate this risk and increase similarities with other areas, payment schemes 
were recognised2 to apply to farmers located in LFAs based on the principle that the aban-
donment of agricultural practices occurs when the incomes they offer are not satisfactory 
and are lower than those perceivable for other activities or places (Strijker 2005; Partidário 
et al. 2009). The emerging trend from many studies (Strijker 2005; Partidário et al. 2009) 
is that the EU funds are not effectively implemented in LFAs and are mainly concentrated 
in the most productive agricultural areas. The European literature on the field of disadvan-
taged geographical areas frequently tends not to distinguish hill areas from mountain areas

Despite the margin of definition of different LFAs being very slight, in our work, for the 
peculiarity of the case study, we focus on distinguishing the criteria of high altitudes and 
slopes among mountain, hill and plain areas, aiming to verify whether the disadvantage (if 
any) is widening instead of helping to compensate for their natural handicaps.

Starting from these assumptions, and noting that agricultural systems are extremely 
complex and heterogeneous, our aim is to compare differences existing among different 
geographical areas (mountain, hill and plain) in a case study (Veneto Region, Italy) in 
terms of gross sellable product3 (GSP) per hectare of utilised agricultural area (UAA), as 
a proxy of land productivity. In addition, we explore the variables that affect it, with par-
ticular attention to the financial support of the first and second pillars of the CAP. In order 
to identify the factors influencing the variable GSP per hectare of UAA, we use descriptive 
statistics and a regression model. The year taken into account for our analysis is 2015.

The study contributes to the literature by providing additional evidence on the existence 
of a productivity gap and a CAP funds allocation disparity among mountain, hill and plain 
farms in Veneto Region. Compared to previous approaches, in fact, our study presents the 
innovative aspect of taking into account every geographical area. The study also highlights 
the peculiar status of Veneto Region hill farms.

As a source of microdata, we use the Farm Accountancy Data Network (FADN).4 To 
define different geographical areas, we adopted the criteria utilised by the FADN based on 
the altitude of the farm’s centre.5

The paper is organised as follows: in Sect. 2, we introduce the FADN database and the 
empirical methods used to develop our study. In Sect. 3, we present the case study. Finally, 
in Sect. 4 the main results achieved are reported and discussed. Some closing remarks will 
be highlighted in the conclusion.

2 The CAP recognises the payment scheme to compensate farmers for additional costs and loss of income 
resulting from natural constraints.
3 Indicator used in agricultural economics (Siciliano 2009).
4 A network developed at European level that collects accountancy data from farms for the determination 
of incomes and business analysis of agricultural holdings.
5 According to the FADN criteria, mountain farms are those placed above 600 m above sea level in the 
North of Italy (e.g. Veneto) and above 700 m in Southern and insular Italy. Hill farms are those located 
between 600 and 300 m above sea level, while plain farms are those that remain.
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2  Materials and methods

As a source of data, we consider the FADN, introduced in 1965 with Council Regulation 
(EEC) n. 79/65/EEC. Conducted annually, the FADN is committed to the collection of 
economic and structural data of a representative set of farms belonging to a defined field 
of observation. The field of observation is constructed by every farm holding operating in 
the agricultural sector with at least one ha of UAA or whose production has a value of at 
least € 2500.6 Therefore, it excludes a further range of companies based on their economic 
dimension. Considering the different structures of agriculture in the EU, the limits of the 
economic dimensions of the EC’s observation fields are different for each member state 
and are determined by specific regulations.

In Italy, where our case study is located, unlike the majority of the other member states, 
a random sampling procedure has been adopted since 2003.7 Participation in the survey 
is mandatory, but farmers receive different forms of incentive for their participation. In 
Italy, the incentive consists of the restitution to farmers of their accounting results or of the 
benchmark data.8

The Italian FADN sample is obtained through stratified random sampling, based on 
the information collected from the census archive, and takes into account three different 
variables, such as territorial collocation, economic dimension and technical economic 
orientation).

The FADN database has proved to be a valuable source of microdata (Longhitano 2012; 
Severini et al. 2016; Esposti 2017). The FADN procedure of stratification guarantees the 
representativeness of the sample; however, a representativeness limit is determined by its 
sampling method (Longhitano 2012; Esposti 2017).

The FADN sample, in fact, includes commercial farms that exceed a minimum thresh-
old of agricultural production measured in European Size Units (ESU). This threshold var-
ies among member states; in Italy, since 2014 it has been set at greater than 8 ESU (Esposti 
2017). According to 2010 Istat census data, approximately 57.5% of Veneto farms had an 
economic size smaller than 8 ESU. It follows that also the FADN sample according to farm 
dimension is under-represented with respect to the whole universe of Veneto farms.9

In addition, the FADN also excludes the smallest farms with an UAA of less than 1 ha. 
It follows, on the one hand, that the category of small farms is under-represented and, on 

8 In other countries, farmers receive a cash payment equal to or less than the sum paid by the EU for the 
completion of the FADN business card.
9 For instance, according to 2010 Istat census data, about 22.7% of Veneto farms had a dimension lower 
than 1 ha. In the FADN sample, instead those farms only represent 3.9%. In addition, in our sample the per-
centages of farms with a UAA lower than 1 ha are divided as follows: 4.8% of mountain farms, 6.7% of hill 
farms and 3.3% of plain farms. These percentages show that the FADN sample underestimates the farms 
with a low dimension for every altitude class; in fact, according to the 2010 Istat census data 19.9% of 
Veneto Region mountain farms have a UAA lower than 1 ha, 28.5% of hill farms and 21.4% of plain farms. 
Although the FADN sample is unbalanced in terms of “number of farms per UAA”, in terms of UAA the 
differences are much less pronounced. The percentage of UAA lower than 1 ha in the mountain is equal to 
0.3 according to the 2010 Istat census, against 0.09% in our mountain sample. In the hill and plain, the per-
centages of UAA lower than 1 ha are 2.0% and 1.3%, respectively (Istat census 2010), while in the FADN 
sample they are equal to 0.24% and 0.06%, respectively.

6 Only forest-based companies do not fall within the EU’s observation field.
7 For the selection of farms in the FADN sample, there are two main approaches:
 The random selection from a list of farms derived from surveys on the structure of the farms.
 The voluntary choice of companies, which always respects the selection plan.
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the other, that the sample is composed of active and productive farms. This could be one 
explanation for the higher average value of UAA measured in our sample (33.3 hectares 
per farm, Table 1) compared with the census data of 2010 (6.7 hectares per farm). There-
fore, the farms included in the FADN sample are by definition bigger and more productive 
than the average population, as participation in the FADN is a selective criterion itself.

Initially, we use descriptive statistics in order to highlight the allocation of the first and 
second pillar CAP funds among the sample’s FADN Veneto farms divided by their alti-
tude class. This allows us to verify whether the EU funding addresses problematic areas or 
existing healthy ones. Thereafter, we estimate a regression model in order to test whether 
there is a correlation between the GSP per ha of UAA, as a proxy of land productivity, 
and the altitude, as well as whether the EU funding influences such variables. The other 
controls we have taken into account in the analysis are those that, in our opinion, mainly 
affect the GSP. We refer, in particular, to the dimension of the farm (ha of UAA), the eco-
nomic dimension (EUD) and the technical–economic orientation (TEO). Then we have 
included in the model other variables that have resulted being statistically significant such 
as whether the farmer is young or not and the legal form of the farm. In order to do so, we 
developed a regression model and estimated the regression equation through the ordinary 
least square (OLS) method. After defining the model’s dependent variable, we restricted 
the sample of farms according to the following requirements:

– A GSP value per hectare of UAA between the 10th (more than 1642 euros per hectare 
of UAA) and the 90th (less than 22,282 euros per ha of UAA) percentiles of the overall 
distribution;

– Farms declaring to not carry out activities connected to agriculture, as they could alter 
the value of the effective GSP per ha.

The independent variables included in the model, in four subsequent specifications, are 
the following:

1. Dummies for the altitude10 (d_mountain and d_hill) and a UAA index (Index_UAA ) 
equal to the ratio between the farm’s UAA and the average UAA of the altitude class to 
which they belong;

Table 1  Main structural characteristics of the farms of the sample by altitude (thousand of EUR) Source: 
Author’s elaboration on FADN data, 2015

UAA  utilised agricultural area, GSP gross sellable product, SP standard production, s.d. standard deviation

Altitude Farms UAA GSP SP Young farmer

Classes Number (%) Mean (s.d.) Mean per ha (s.d.) Mean per ha (s.d.) Number (%)
Plain 456 (80.6) 36.1 (83.3) 14.4 (43.3) 819.5 (5933.4) 31 (6.8)
Hill 89 (15.7) 16.2 (35.5) 24.8 (144.7) 1577.1 (12,800.3) 4 (4.5)
Mountain 21 (3.7) 48.0 (58.9) 5.8 (9.2) 312.9 (5691) 4 (19.1)
Total 566 (100) 33.4 (77.2) 15.7 (69.0) 919.9 (7351.3) 39 (6.9)

10 We have excluded the dummy concerning the plain from the model in order to avoid the inconvenience 
of multicollinearity.

Author's personal copy



 M. B. Zolin et al.

1 3

2. EU financial support from the first pillar per geographical area (FS_EU_IP_plain, FS_
EU_IP_mountain, FS_EU_IP_hill);

3. EU financial support from the second pillar (FS_EU_IIP_plain, FS_EU_IP_mountain, 
FS_EU_IP_hill);

4. Dummies for the technical–economic orientation11 (d_TEO_cultivations, d_TEO_grani-
vores, d_TEO_cultiv_breeding, d_TEO_herbivores, d_TEO_horticulture, d_TEO_poly-
culture);

5. Dummy for whether the farm’s owner is young (d_Young) and the variable concerning 
the legal form;

6. Dummies for the economic dimension12 (d_EUD_1, d_EUD_2, d_EUD_3, d_EUD_5).

3  The case study

Veneto is a region situated in Northeast Italy, with a population of approximately 4.9 
million people (about 8% of the total Italian population) and a surface area of about 
18,400 km2 (about 6% of the overall Italian territory). The land morphology has a lot of 
variety, from the Dolomites in the north (covering approximately 29% of the territory) to 
large areas of flat land in the south along the Po and Adige rivers (about 57%), with some 
hill areas (14%) both in the Alpine foothills and rising from the flat land. Veneto borders 
the Adriatic Sea to the east for more than 150 km, along the Venice lagoon and the Po river 
delta. The climate is sub-continental, with different regimes in the Alpine region, and the 
hill and plain areas, and in the coastal area. Veneto is also home to many protected areas. 
According to the Natura 2000 network, 23% of its territory is covered by 102 Sites of Com-
munity Interest (SCI) and 67 Special Conservation Zones (SCZ).

Even if its economy is based on SMEs (small and medium enterprises) spread through-
out the territory, the region hosts internationally recognised clusters such as the eyewear 
industry and precision mechanics (Unionecamere Veneto 2016). However, SMEs with 
a high work intensity tend to be concentrated on the plain and coexist with a myriad of 
small farms. Although the economy of Veneto is based on industry and tourism, there is a 
notable tradition of agricultural production. The area covered by agriculture is larger than 
800,000 ha (45% of the total regional surface) and is among the most productive in the 
country (Vanni and Povellato 2010). The last agricultural census identified 119,384 farms 
in Veneto (roughly 7.4% of the farms present in the Italian territory), with an average UAA 
of about 6.7 ha. Approximately 43% of the farms have a UAA lower than 2 ha, and on the 
other hand, the largest 4% of farms hold roughly 53% of the total regional UAA. Besides, 
more than 71% of the mountain farms are smaller than 5 hectares, in line with regional 
data.

11 We have excluded the dummy concerning cultivation breeding from the model to avoid multicollinearity 
and the one referring to polybreeding as this is not relevant for the number of farms involved.
12 The classes are the following (thousands of euro): [8;25), [25;50), [50;100), [100;500), [500;1000) and 
from 1000. The dummies are codified as follows: d_EUD_1 equal to 1 if the observation falls in the last 
5 classes (>= 25,000), d_EUD_2 equal to 1 if the observation falls into the last 4 classes (>=50,000), d_
EUD_3 equal to 1 if the observation falls into the last 3 classes (>= 100,000), d_EUD_4 equal to 1 if the 
observation falls into the last 2 classes (>=500,000) and d_EUD_5 equal to 1 if the observation falls into 
the last class (>= 1000,000).
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Most of these farms are located in the fertile plain areas (76.7%), where the production 
consists of cereals (maize and wheat), soybean and horticulture cultivations. A sizeable 
cluster of farms is located in the hill areas (18.7%) and is devoted to the production of 
grapes for well-known wines, such as Amarone, Bardolino, Valpolicella and Prosecco. The 
coastal areas are instead dedicated to the long tradition of shellfish farms. Only 4.6% of the 
farms are located in the mountains, the majority of which are devoted to zootechnical and 
forest activities; 64.4% of the mountain areas are covered by grasslands and pastures, while 
the regional agricultural area is predominantly destined for arable and crops.

In contrast to the trends of previous decades, in recent years Italy’s population growth 
has seemed to be slowing, which is reflected in the Veneto Region (a decrease of 0.41%, 
about 20,067 individuals, from 2015 to 2017). In fact, since 2015, the number of perma-
nent Italian residents in Veneto has dropped for the first time in 60 years. The most affected 
areas are those located in the mountains.

According to the report from Montagna Veneta 2020 (2013), the depopulation issue 
involves 53 out of 63 wholly mountainous municipalities in the province of Belluno,13 
18 of the 37 municipalities in the province of Vicenza, 7 of the 18 wholly mountainous 
municipalities in the province of Verona and 3 of the 11 municipalities in the province of 
Treviso. In particular, according to Istat data, the population of permanent residents in the 
mountains of Belluno Province was decreased by 1.03% (about 1075 individuals) between 
2015 and 2017. In addition, an internal migratory movement has been detected within the 
mountain areas, favouring partially mountain municipalities located further downstream 
and discriminating against elevated or remote municipalities.

Veneto mountain areas also register worsening demographic indicators with respect to 
the average regional ones. In 2010, the birth rate was 8.9% (9.5% in Veneto), while the 
mortality rate was equal to 10.7% (9.1% in Veneto), demonstrating a lower natural growth 
rate (Istat 2011).

The breakdown of the evolution of Veneto population by age confirms the progressive 
change in the structure of its population, which is increasingly concentrated in the highest 
age groups. However, in Veneto mountain areas, the share of elderly people is above the 
regional average, while the share of young people is below it. It follows a higher depend-
ency ratio, as well as a higher old-age index (Montagna Veneta 2020 2013).

In our study, the sample consists of 566 farms. Despite the peculiarity of the FADN 
field of observation, the distribution of the farms in the sample is very close to the census 
distribution of Veneto farms with respect to the altitude classes. More than 80% are located 
on the plain, about 16% in the hills and a scarce 4% in the mountains.

Half of the plain farms in the sample specialise either in arable (32%) or in cultiva-
tions (18%) and about a third in breeding. Almost 75% of the plain farms cultivate crops 
(both individually and alongside other cultivations), and more than 50% deal with indus-
trial cultivations. More than a quarter produce wine. Farms specialising in cultivations are 
definitely more frequent in the hills (52.8%). Less frequent, about 20%, are those special-
ising in breeding. Viticulture is the most common cultivation of the hill farms; in fact, 
about 62% own a vineyard. Crops (about 45%), meadows and pastures (almost 43%) follow 
viticulture.

All the mountain farms are specialised in the breeding either granivores or herbivores. 
Therefore, the main activity is forage cultivation (grasslands, meadows and pastures), but 

13 Highlighted in the Italian Strategy for Inner Areas (Governo Italiano 2013).
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the cultivation of crops (38%) and viticulture (14%) are present as well. About a quarter 
have multifunctional activities such as the production of solar energy and environmental 
services of farmhouses (hospitality, restaurants and the tasting of products).

What emerges from Table 1 is that, on average, mountain farms tend to be the largest 
(on average 48 ha) and hill farms the smallest (on average 16 ha). The larger UAA is espe-
cially due to the presence of meadows and pastures for extensive breeding. Meadows and 
pastures, in fact, relate to livestock holdings, and not to agricultural holdings.

The UAA per cent distributions of the population are quite similar to those of plain 
farms according to the last Istat agricultural census of 2010, where an UAA not exceeding 
20 ha characterises more than half of the farms. Regarding hill farms, we have detected a 
great predominance of small farms (almost 40%) with an UAA lower than 5 ha. The per-
centage of mountain farms, on the other hand, shows a peak (almost 30%) in the UAA class 
between 50 and 100 ha, while small farms make up approximately 10%. It is, however, nec-
essary to note that the number of farms located in the mountain is very low if compared to 
the total sample, and for this reason, singularities have a greater weight. Furthermore, 25% 
of the total sample has a UAA lower than 6 ha, while the median value is 13.9 has, less 
than half of the average UAA of the sample.

Plain farms have, on average, the highest level of GSP14 (307.2  thousand euros), fol-
lowed by mountain farms (287.7  thousand euros) and hill farms (156.3 thousand euros). 
However, as shown in Table 1, when looking at the average GSP per ha, the roles reverse. 
As a matter of fact, the average GSP per ha is the lowest in the mountains (5.8 thousand 
euros per ha), while in the hills it is the highest (24.8 thousand euros per ha). This result 
is consistent with the different farm size, in terms of UAA, previously detected when con-
sidering the different altitudes. The same rank emerges for the standard production (SP) 
values: mountain farms record the lowest average level of SP per ha equal to 313 thousand 
euros per ha. While the GSP includes the EU funds of the first pillar, the SP includes nei-
ther the EU funds of the first pillar nor those of the second.

Table 1 shows the distribution of “young farmers” by altitude. This variable is important 
because young farmers are able to receive additional support from the CAP. In our sample, 
farmers who do not belong to the “young farmers” category own the great majority of 
farms (almost 93%). What emerges is that for both plain and hill farms, the percentage of 
young farmers is below the sample percentage of 6.9%, while for mountain farms this per-
centage is definitely higher (19.1%, corresponding to 4 people over 21 in total).

For the EUD,15 almost 80% of farms have an overall economic dimension between 8000 
and 500,000 euros, and the most crowded class is from 100,000 to 500,000 euros (about 
31%). Looking at the EUD per ha, the sample becomes more homogeneous; in fact, more 
than 80% of the farms fall into the first class (between 8000 and 25,000 euros).

In our sample, the prevalent TEO16 changes consistently according to the altitude 
(Table 2). On the plains, almost a third of farms (32%) are specialised in arable production, 
while almost a fifth (18.6%) are specialised in cultivations. Breeding is less frequent; in 

14 The GSP is defined by the FADN as, “the value of agricultural production obtained from the sale, both 
primary and processed products, self-consumption, gifts, in-kind wages, capitalization of cost for buildings 
and extraordinary maintenance, from the recovery animal welfare and public subsidies from the first pillar 
of the CAP”.
15 The EUD is the amount in euros of the farm’s standard production. The SP of FADN farms is instead 
measured as, “the monetary value of plant or animal production, including sales, re-utilization, self-con-
sumption and the change in product stock”.
16 The TEO is the percentage of the SP of farms’ production activities compared to their own total SP.
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fact, about 30% of farms are specialised in either herbivores (15.8%) or granivores (16.9%). 
When looking at hill farms, the percentage specialised in agriculture is higher (52.8% in 
cultivations and 11.2% in arable production), while that of farms specialised in breeding 
is lower (10.1% in herbivores and 14.6% in granivores). Mountain farms are instead all 
specialised in breeding: 76.2% in herbivores and 19.0% in granivores; the remaining 4.8% 
consists of farms specialising in both cultivations and breeding (Table 2).

As shown in Table 2, the highest average values of GSP per ha are, once again, associ-
ated with the categories of farms specialised in granivores (780.1 thousand euros) and her-
bivores (307.1 thousand euros). The trend repeats even when taking into account the GSP 
per ha of UAA, with the exception represented by those farms specialising in horticulture. 
The latter shows a very high GSP value over the UAA due to the restricted UAA (usually 
under 5 ha).

4  Results and discussion

Aiming to verify the allocation of the CAP funds, Table 3 reports the number of farms in 
the sample (total and divided by altitude) receiving financial support from the first and sec-
ond pillars in 2015. Table 4 focuses on the former second axis of the second pillar, which 
was related to the environment.17

Almost all of the sample (87%) receives funds from the first pillar, 32% receives funds 
from the second pillar and 31% receives both. A plain farm, on average, receives 32.2 thou-
sand euros from the first pillar, while a mountain farm receives only half of this. On the 
other hand, on average, a mountain farm receives a higher amount (about 37.2 thousand 
euros per farm) from the second pillar than plain and hill farms, coherently with Cagliero 
and Henke (2006). Almost 80% (17 out of 21) of the mountain farms received financial 
support from the second pillar; a net difference exists if taking into account plain and hill 
farms (31% and 28%, respectively).

Moreover, all the mountain farms have received financial support from both the first and 
the second pillars. Regarding plain and hill farms, about a third of those receiving funding 
from the first pillar have also received funding from the second pillar.

Although the 2003 CAP reform has largely removed artificial incentives to intensify 
production, the many challenges agriculture management in less favoured areas has to face, 
in order to limit progressive depopulation, biodiversity loss and environmental degrada-
tion, continue to be disregarded. Analysing the redistributive effects of the direct payment 
introduced in 2013, Ciliberti and Frascarelli (2018) underlined that, if the public resources 
devoted to the voluntary couple support had been destined to the redistributive payments or 
for mountains area payments, a more equitable distribution of resources would have been 
achieved.

Our empirical analysis provides additional evidence for this trend: 81.5% (14.1 million 
out of 17.3 million euros) of the total EU funds directed to the farms in the sample are 
absorbed by the first pillar, of which about 94% (13.2 million euros) have been directed 
to plain farms (mainly producing arable crops). Likewise in Cagliero and Henke’s study 

17 The Veneto Rural Development Plan (RDP) for the 2014-2020 period has identified two environmental 
priorities: Priority 4—preserving, restoring and enhancing ecosystems—and Priority 5—promoting the effi-
cient use of resources and the transition to a low-carbon economy. These environmental Priorities have over 
398 million euros available, equal to 33.7% of the total financial resources (Regione Veneto 2015).
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(2006) where, using the FADN database at Italian level, the CAP support has still be found 
highly concentrated in the first pillar, especially among farms specialised in crops. There-
fore, 18.5% of the second pillar remains, of which the majority, 66%, goes to plain farms 
(2.1 million out of 3.2 million euros).

It follows that 88.5% of the total EU funds (more than 15.3 million euros) goes to plain 
farms, while 6% (1.0 million) and 5.5% (945 thousand) are left to hill farms and mountain 
farms, respectively.

In our sample, the former Axis 218 (Table 4) absorbs only 12.7% of the second pillar, for 
a total of 408.6 thousand euros, and only 2.4% of the total EU funds. Moreover, in this case 
the greatest part goes to plain farms (84.3%); nevertheless, mountain farms receive more 
funding than hill farms.

After demonstrating the EU financial support framework within the sample, the hypoth-
esis we intended to verify is whether a correlation exists between the Veneto mountain 
farms of the sample and those located in the plains and hills in terms of GSP per ha of 
UAA (our dependent variable).

The results of the regressions (Table 5) confirm our hypothesis about the existence of 
a correlation for the GSP per ha of UAA between mountain and plain farms in the Veneto 
Region. In all specifications, in fact, the coefficient of the dummy variable for the mountain 
farms19 is negative and highly significant at the 0.01 level. In particular, in the last speci-
fication, after all controls were added, the average value of a farm’s GSP per ha was lower 
than 5815 euros per ha if the farm was in a mountain area. On the other hand, hill farms, 
on average, possessed a higher GSP per ha of UAA of 969.5 euros when compared to plain 
farms; however, the coefficient is not statistically significant.

The coefficient of the UAA index variable is negative and highly significant (0.01 level). 
This implies that, taking into account the altitude, for each extra ha the GSP per ha is lower 
by 780 euros.

Some of the significant coefficients of the dummy variables related to the TEO are posi-
tive, while others are negative. In particular, and concerning breeding, farms specialised 
in herbivores record, on average, a value per ha of a GSP higher by 2190 euros, while the 
value per ha of those specialising in granivores is lower by 2567 euros, when compared 
with farms specialised in both cultivation and breeding.

The dummy variable indicating whether the farm’s owner is young also presents 
a positive coefficient, which is statistically significant at the 0.05 level. This can be 

Table 4  Number of supported 
farms and funds amount former 
Axis 2 environment by altitude 
(thousand of EUR) Source: 
Author’s elaboration on FADN 
data, 2015

s.d. standard deviation

Altitude Second pillar—Axis 2 environment

Classes No of sup-
ported farms 
(%)

Average fund 
amount per farm 
(s.d)

Fund total amount (%)

Plain 38 (71.7) 9.1 (13.0) 344.8 (84.3)
Hill 8 (15.1) 2.7 (1.8) 21.5 (5.3)
Mountain 7 (13.2) 6.0 (3.9) 42.3 (10.4)
Total 53 (100.0) 7.7 (11.4) 408.6 (100.0)

18 The amounts refer to the multiannual financial commitments of the programming period 2007–2013.
19 Equal to 1 if the farm is located in a mountain area, 0 otherwise.
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interpreted by the fact that farms managed by young people record a GSP of higher than 
1946 euros per ha, on average.

As highlighted in the paper of Rizov et  al. (2013), investigating the impact of the 
CAP financial support on farm productivity using the FADN samples for the EU15 
countries, after decoupling in 2003, subsidies positively affect productivity in several 
EU countries analysed. However, there is also a consistent part of the literature stating 
the negative relationship between CAP subsidies (especially coupled) and various meas-
ures of productivity (Zhu et al. 2012; Rizov et al. 2013).

In our analysis, a positive correlation between EU payments of the first pillar and 
GSP per hectare of UAA is detected.

In addition, by looking at the altitude differentiation, the coefficients of the variables 
expressing the EU financial support of the CAP’s first pillar are positive and statistically 
significant for both plain and mountain farms. According to this result, this financial 
support is positively correlated with GSP per ha and, on average, for mountain farms is 
related to an increase of 12.1% of the dependent variable.

These results confirm what emerged in the study of Brady et al. (2017): the magni-
tude of impacts of EU payments of the first pillar varies across different altitude regions 
due to spatial variability in productivity. Mountain farms with large areas of less pro-
ductive land are more influenced by direct payments than more productive plain farms, 
because this land would be farmed in any case. Hill farms, with the highest value of 
GSP per hectare UAA in our case, are instead not influenced at all by the payments of 
the first pillar.

For what concerns the second pillar of the CAP, the prevalent literature has found it to 
have no significant impact on farm productivity. This outcome is obtained, for instance, 
in the study of Dudu and Smeets Kristkova (2017), aiming at estimating the impact of 
CAP second pillar payments on agricultural productivity for EU countries over the period 
2007–2013. The result achieved, moreover, does not change among member states depend-
ing on the date of access to the European Union, spatial characteristics or size of the coun-
tries. A similar conclusion is drawn in Mary’s study (Mary 2013) which takes into account 
a FADN dataset of French farms between 1996 and 2003.

In line with the results of the aforementioned studies, the coefficient of the EU funds 
of the second pillar is not significant in all specifications for both plain and mountain 
farms. This implies that the financial support does not help in reducing the GSP per ha gap 
between mountain and plain farms. In addition, the analysis of residuals provides evidence 
that there is no correlation between these findings and the residues, and therefore, they do 
not contribute to explaining the model.

The differentiation among altitude classes, however, has highlighted that the coefficient 
results are positive and statistically significant in the last specification related to hill farms 
(+ 4.9%).

To summarise, what emerges from the regression is that the GSP per hectare is nega-
tively influenced by farm location in the mountains and positively influenced by the CAP 
payments of the first pillar, although not for hill farms. The payments of the second pillar, 
on the other hand, do not seem to affect the dependent variable, with the only exception of 
hill farms. The latter, in fact, although designed to support a balanced territorial develop-
ment of rural economies, is scarce and mainly addressed to hill and plain farms.

Despite the presence of specific measures and actions dedicated to rural development, 
the difference in the level of aid received appears increasingly difficult to justify, especially 
when looking at the reforms that should support multifunctionality and environmental 
protection.
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From the first specification, and including the altitude dummies, the UAA and the CAP 
funding to the first and second pillars, including the TEO dummy, the age of the farm 
owner, the economic dimension and the farm’s legal form, the R-squared is raised from 
0.09 to 0.40. Therefore, the model is able to explain more than a third of the variability.

One problem concerns the lack of relevance of the OLS method. In fact, the estimation 
of the regression equation is not consistent in the case of the mountainous dummy, condi-
tional on the other explanatory variables, and is correlated with the error term. In this case, 
therefore, we cannot talk about a causal effect of the altitude on GSP per hectare of UAA, 
but in relation to the correlation. This issue may occur when unobserved farms’ character-
istics are correlated with the altitude and, due to their potential omission, can lead to biases 
of the effect of the altitude on the GSP per hectare. The sign of this distortion depends on 
the correlation between the mountain dummy and the unobserved variable, and the impact 
of the latter on the proxy of land productivity. The different levels of difficulty in carrying 
out the same farm activity because of different altitudes are an example of this.

5  Conclusions

In line with Ciliberti and Frascarelli (2018), our empirical analysis provides additional 
evidence for the necessity of a more equitable distribution of CAP resources; in fact, it 
shows that a large majority of CAP funds in Veneto are channelled into the first pillar 
(almost 81.5%—14.1 million euros in our sample) and is, therefore, mainly addressed to 
plain farms (88.5%—13.2 million euros) and only partially addressed to mountain farms 
(2.2%—314 thousand euros). Being scarce, the financial support to the second pillar is not 
able to effectively mitigate the gap: about 18.5% of EU funds—3.2 million of euro—are 
directed to the second pillar in our sample (and only 2.4% of them to former Axis 2 Envi-
ronment). Mountain farms have received only 19.7% of those funds, equal to 631.6 thou-
sand euros, against the 66% of plain farms—2.1 million euros. This results in an increased 
gap between disadvantaged rural areas, such as mountains, and more favoured areas. The 
regression analysis shows that the GSP per ha of UAA is negatively correlated with the 
location of the farm in the mountains, while the hill location is not statistically significant. 
This result confirms the existence of a gap in terms GSP per hectare of UAA between 
mountain and plain farms. The dependent variable is, moreover, positively influenced by 
the financial support of the first pillar, for all farm locations with the exception of hills. The 
CAP payments of the second pillar, on the other hand, are positively correlated only with 
the GSP per hectare of UAA of hill farms (which have the average highest level of GSP 
per hectare of UAA). These results confirm the scarce efficiency, in economic terms, of the 
initiatives promoted by the second pillar, as the latter are aimed to support a balanced ter-
ritorial development of rural economies. It follows that, in line with the study20 of Hinojosa 
et al. (2016), EU support policies for maintaining agricultural activity in marginal areas are 
not fully effective in reducing the abandonment of mountain lands.

According to our opinion, the CAP policies should be reviewed and redesigned, outlin-
ing the importance of a more equitable redistribution of funds, better linked to the provi-
sion of public goods, in order to ensure the protection of the environment; the loss of the 
rural population carries with it environmental degradation. Considering the complex het-
erogeneity of the agricultural systems and of rural areas, a bottom-up approach is required. 

20 The study focuses on the causes of abandonment of grasslands from 1990 to 2006 in the French South-
ern Alps.
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The unfavourable areas need to be supported with tailored policies in order to avoid their 
irreversible degradation.

In our case study, an unusual result comes from the analysis of the farms located in hill 
areas. Hill farms are performing better not only than mountain farms but also than plain 
farms. Viticulture, in fact, is the main business in the area, producing high-quality, globally 
recognised wines, showing that farms with territorial disadvantages can find their own way 
to efficiency and the remuneration of production factors regardless of European support. 
Naturally, this study cannot be extended to all European hill areas. It confirms, however, 
how different not only mountain areas, but also hill areas can be. Other similar and further 
studies could be conducted in different European regions to highlight the effects of the 
choices made by other European countries, for instance in the definition of homogeneous 
areas, using less traditional methods than Italian ones.

Lastly, a few comments on the European Commission proposals for the post-2020 CAP, 
presented in 2018 (European Commission 2018) and addressed to the fight against climate 
change, to the generational turnover and to the support of European farmers for sustainable 
and competitive agriculture.21

The planned funding is slightly lower than previous funding, and the structure of the 
interventions does not seem substantially modified. In our opinion, this proposal seems 
strongly influenced by domestic and external concerns and, among them, those deriv-
ing from the world stagnation process, from growing protectionist practices and from the 
expected Brexit impacts, rather than a real conviction to support farms located in areas 
with natural handicaps better than in the past.

In actual fact, for areas with natural handicaps (or areas with natural constraints), the 
available documents seem to invite sustainable, but integrated, development paths which 
should be matched by structural funds, almost a return to the first edition of the structural 
funds reform (European Commission 2019). This could be a choice: abandonment and/
or degradation is not resolved by strengthening or privileging only the primary sector, but 
they require interventions in the field of infrastructure (improving sustainable accessibil-
ity), job opportunities (not necessarily restricted to the agricultural sector), investments in 
human resources and the environment, combining top-down and bottom-up approaches. In 
our case study, the interventions of the second pillar combined with the distribution of the 
resources of the first pillar have demonstrated the inability to bridge the natural territorial 
differences.
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