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Environment, agro-system and quality of food production in Italy
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Abstract

In the context of increasing attention towards sustainable and
high quality food products, Italy plays a key role in Europe due to
its embedded territorial vocation for locally produced food and
alternative agriculture systems helping biodiversity and landscape
preservation. Here, we report an overview of Italian agriculture by
analysing organic farming (OF) and geographical indication (GI)
systems and their contribution to the national agriculture. Land
use data highlight that OF and GI contribute around 10% to the
utilised agriculture area (UAA), with relevant distinctions in terms
of regional distribution. While GIs are mostly in the north-central
regions (8.5%), OF products are most frequent in the south and on
the islands (5.0% of UAA). This trend was observed on the one
hand in Trentino-South Tirol, Veneto and Friuli-Venezia Giulia
(%UAA GI/%UAA OF>5.9), and on the other in Calabria,
Basilicata and Sicily (%UAA GI/%UAA OF<0.1). Similarly, both
systems are widespread in less-favoured areas in terms of agricul-
tural intensification, providing support to preserve agro-systems
and reduce land abandonment.

Introduction

High quality and authentic agri-food products, mostly recog-
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nised as coming from organic farming or labelled with geograph-
ical indications (Aprile ef al., 2012), are increasing in Europe as
consumers consider quality, and its association with agro-ecolog-
ical characteristics (Deselnicu et al., 2013), the most important
purchasing factor (e.g., Malorgio et al., 2008; Hinojosa-Rodriguez
et al., 2014; Special Eurobarometer 410, 2014). In this context, the
Universal Exposition that was held in Milan during 2015, entitled
Feeding the Planet, Energy for Life, emphasised the need for sus-
tainable agricultural products and the importance of quality food.

The adoption of quality brands in Europe in the 1990s was
intended to encourage the diversification of agricultural produc-
tion and protect product names and processes that are linked to a
geographical area through the promotion of Protected Designation
of Origin (PDO) and Protected Geographical Indication (PGI)
labels (i.e., geographical indications, GI), under Council
Regulation (EEC) No 2081/92 (European Commission, 1992).
Moreover, by adopting Regulation (EEC) No 2092/91 (European
Commission, 1991), the European Council of Agricultural
Ministers introduced organic farming (OF) and the labelling of
organic farm produce and foods with the aim of promoting sus-
tainable alternatives to conventional agriculture. In spite of being
adopted with different purposes, over the years both schemes con-
firmed their vocation as producers of quality food. Their assembly
into a single, although varied, product category (called sustainable
produced food) was also proposed by Vermeir and Verbeke (2006)
since they both reflect two different components of sustainability:
i) a social component in support of the local agri-food sector and
rural citizens — in the case of geographical indication products; ii)
an environmental component related to sustainable use and man-
agement of natural resources — in the case of organic farming
products.

Since 2004, organic farmland in the EU increased by approx-
imately 76% (+3% in 2013 on a yearly basis), involving an
increase of the organic market that reached +55% (+6% in 2013
on a yearly basis) (Willer and Schaack, 2015). Similarly, the sales
value of geographical indication products registered in the EU 27
increased by 12% between 2005 and 2010 (Chever et al., 2012),
while their area of production is strictly related to their specific
geographical origin and regulations.

In addition to economic return, quality produced foods have
been recognised as contributors to maintaining biodiversity and
enhancing environmental benefits. In particular, organic farming
was proposed in the EU as a certification process to minimise
human impact on the environment, by ensuring that agriculture
operates in the most natural way. Among others Tuomisto et al.
(2012), in a meta-analysis study conducted on European data,
showed that organic farming systems had generally lower envi-
ronmental impacts than conventional farming, although they also
stated that there was not an optimal system for all the measures
that were adopted to improve environmental practices as also
found by others (Dal Ferro et al., 2016). Although environmental
protection is not explicitly addressed either in EU legislation or in
national requirements for the protection of geographical indica-
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tions, several studies reported their general favourable effect. An
overall capacity was observed to maintain multifunctional agricul-
tural systems (Belletti er al., 2003), landscapes and biodiversity
thanks to the protection of small-scale production and conservation
of local ecosystems (Bérard and Marchenay, 2006). However,
some weaknesses were also highlighted, such as the risk of favour-
ing genetic erosion in plant varieties and animal breeds
(Thévenod-Mottet, 2010). In this context, some studies reported
that EU member states with a strong tradition and well-developed
systems of geographical indication protection (in particular France
and Italy) are also characterised by the highest level of environ-
mental care (Belletti et al., 2015).

Italian agriculture is recognised worldwide as providing agri-
food products and brands of prime quality. Within EU member
states, Italy is one of the most important in terms of utilised agri-
cultural area (UAA) and sustainably produced foods. An integrated
analysis of the Italian agro-systems involved in quality food pro-
duction is therefore a key aspect for assessing the agricultural sec-
tor’s state of the art and evaluating potential future developments.
Since both systems can indicate increased environmental quality
and provide multiple ecosystem services, although partly
addressed towards different environmental protection issues (e.g.,
low human impact in OF; landscape protection in GI), the under-
standing of their characteristics and relationship in the national
context is crucial to address targeted agri-environmental policies.
In this context, this study provides an overview of OF and GI sys-
tems and their relationship across Italy and their influence on the
agricultural sector. In particular, the paper aims to describe: 1) size
and distribution of OF and GI farms in comparison to the total
farms in Italy; ii) the distribution of OF and GI systems in the dif-
ferent regions, in relation to the respective farming systems; iii) the
UAA cultivated with OF and GI in the different elevation zones
and macroareas in Italy; iv) the repartition of the main crop cate-
gories within both OF and GI systems; v) the distribution of GI
agri-food products and wines in the Italian macro regions and the
national contribution with respect to EU and World products.

Materials and methods

A general overview of different agricultural land uses at a
national level is provided by the National Institute of Statistics
(ISTAT), which is the main supplier of official statistics in Italy. In
this paper, data from the last national agricultural census (hereafter
labelled as ISTAT 10), conducted in 2010 (ISTAT, 2010) at the
municipal level, were used to study the Italian agricultural sector
at the national (NUTS-1), regional (NUTS-2) and sub-regional
level. In particular, a comparison was done between conventional
farming systems and those labelled according to OF and GI in
terms of localisation, average farm size (ha), area investment (ha)
per product category (e.g. cereals, vegetables, etc.). Moreover,
municipal data were grouped into sub-regional macroareas follow-
ing the ISTAT classification as follows (Figure 1A): North, com-
prising Aosta Valley, Piedmont, Liguria, Lombardy, Trentino-
South Tirol, Veneto, Friuli-Venezia Giulia and Emilia-Romagna
regions; Centre, comprising Tuscany, Marche, Umbria and Lazio
regions; South, comprising Abruzzo, Molise, Campania, Apulia,
Basilicata and Calabria regions; Islands, comprising Sardinia and
Sicily. Following the ISTAT classification, a comparison also was
done on data belonging to different altitudinal areas (mountain,
hills and plain) (Figure 1B).

Additional information was obtained from the CORINE (Co-
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ORdination on INformation of the Environment) Land Cover geo-
graphic database at national (NUTS-1) and regional (NUTS-2)
level. CORINE has a minimum cartographic unit of 25 ha and a
geometric accuracy of 100 m. It maps homogeneous landscape pat-
terns, i.e. more than 75% of the pattern has the characteristics of a
given class from the nomenclature. Information from the CORINE
Land Cover database used here refers to agricultural areas (Level
2) as divided in Arable lands, Permanent crops, Pastures and
Heterogeneous agricultural areas. The time reference for CORINE
Land Cover classification is 2012 (hereafter labelled as CLC 12;
CLC, 2012).

Organic farming in the EU has been regulated since the begin-
ning of the 1990s. The uniform EU regulation for the production,
control, labelling and import of organic products has been revised
several times since its introduction [Regulation (EEC) No
2092/91; European Comission, 1991] and has been replaced with
the current Organic Regulation (EC) 834/2007 (European
Comission, 2007) and further minor changes. A special mention
must be made about organic wine production. Until 2012 an organ-
ic wine was intended as produced from organic grapes only. In
2012, the EU approved a regulation governing the production of
organic wine and the option to put the EU organic logo on the
label, as with other organic foods. The novelty is that organic wine
must be produced from organic grapes and vinified according to
EU specific regulations as per other agri-food products
[Regulation (EU) No 203/2012; European Comission, 2012a].

Two EU schemes, known as Protected Designation of Origin
(PDO) and Protected Geographical Indication (PGI), are here inte-
grated in the more general Geographical Indication (GI) wording,
including place-based agri-food and wine products. In 1992, a reg-
ulation (EC 2081/92; European Comission, 1992) was issued with
the aim of protecting PDO and PGI and giving a certain guarantee
to consumers by defining the conditions, procedures, and extent of
protection. The legislative framework adopted by the EU and that
is currently in force [Regulation (EU) No 1151/2012; European
Comission, 2012b] provides that producers apply for the GI pro-
tection. They are required to submit an application accompanied
by product specifications that contain rules for the production pro-
cess and the area within which the product is produced, thus link-
ing the agri-food production with specific rural culture and local
geographical aspects in the definition of terroir (Bérard and
Marchenay, 2006). Once again, the wine sector followed a differ-
ent piece of legislation and its integration within the same legisla-
tive scheme as per other agri-food products occurred with
Regulation (CE) No 479/2008 (European Comission, 2008).

International statistics on the number of GI products in the dif-
ferent countries were obtained from the official EU web pages
regarding agri-food (http://ec.europa.eu/agriculture/ quality/
door/list.  html; last wupdate 26/01/2017) and wine
(http://ec.europa.eu/agriculture/markets/wine/e-bacchus;  last
update 26/01/2017), while the number of regional Gls across Italy
(agri-food and wine products) was obtained from the Italian
Ministry  of  Agriculture  web  page  (https:/www.
politicheagricole.it/; last update 26/01/2017) .

Results and discussion

The Italian environment

According to Finke et al. (1998) Italy is characterised by a
wide variation of climatic conditions, from temperate to
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Mediterranean, suggesting the interaction of a continental climate
(northern and central-northern areas) with that of the
Mediterranean basin (centre, south and islands). Moreover, the
diversification of almost all the national regions in several eleva-
tion zones (plain, hill and mountain), from the sea level (surround-
ing almost all the country) to the high mountains in the north (the
highest peak in Europe is Monte Bianco in the Aosta Valley region,

Climatic Areas
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4810 m asl) is a second major aspect characterising the national
territory. Descriptive statistics for simplified climatic regions are
reported in Table 1 (L’ Abate and Costantini, 2004). By overlaying
climatic-orographic aspects with the pedological characteristics of
Italy (Costantini et al., 2004; Costantini et al., 2013), a national
fragmentation can be noticed that gives 43 unique pedo-climatic
areas (Figure 1D). In this context, the northern regions have the

Elevation zones
[T Piain (0-200 m)
|7 | Hin (200-800 m)
I nountain (=600 m)

Figure 1. Regions of Italy (A) as labelled with different colours to define North, Centre, South and Islands macroareas; elevation zones
(B) and climatic areas (C); number of pedo-climatic units per region as a result of climatic and pedological overlay (D).
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lowest territorial diversification (7.0 pedo-climatic units, on aver-
age), while central Italy has the highest (14.3, on average). The
south and islands account for 11.0 and 12.0 pedo-climatic units on
average. This diversity is not related to the territorial extensions of
the regions since Tuscany, Umbria, Lazio and Marche (central
regions) occupy only 19.7% of the national territory, whereas the
north occupies the largest area (38.7%).

Italian agricultural systems

Italy’s utilised agricultural area (UAA) currently occupies
42.6% of the territory, ranging from a minimum of 37.0% in the
centre (Lazio, Marche, Tuscany and Umbria regions) to a maxi-
mum of 50.9% on the islands (Sardinia and Sicily regions). A com-
parison with historical data underlines a negative trend of UAA in
Italy, which decreased from 17.5 million ha (ca. 58% of national
area) in 1970 to the current 12.9 million ha, with an average annual
decrease of -0.65% (Figure 2). By contrast, since 1975 the UAA in
the EU-9 has remained almost stable at over 80 million ha accord-
ing to the farm structure survey database (EUROSTAT, 2010).
However, there has been an increase of UAA on the Italian islands
since 2000 and a slowdown of the negative trend, particularly in
central Italy.

A general overview of Italian agriculture land use is provided
by land cover maps from the Corine Land Cover 2012 inventory
(Table 2). More than half of the agricultural land is occupied by
arable lands (53.5%), which include both rainfed and irrigated
fields, while permanent crops (e.g., vineyards, olive groves, etc.)
cover 14%, with a strong differentiation between the north-centre

Table 1. Descriptive statistics of climatic regions of Italy.

(8.5%, on average) and south-islands (18.6%, on average)
macroareas. Pastures and meadows are instead quite common in
the northern regions reaching average values of 12.1%, thus 9.4%
more than the average national value (Table 2). This high figure in
the north is mainly due to Aosta Valley and Trentino-South Tirol
regions where pastures and meadows cover ca. 40% of UAA
(Figure 3).

Land use data aggregation generally highlights a good corre-
spondence with the CLC 12 ones (Figure 3): in particular, a good
correlation was observed for arable lands (y=1.02 x + 2.3;
R2=0.90), estimated as 54.5% of the national territory (+1.0% with
respect to CLC 12), and permanent crops (y=x + 5.1; R?=0.77),
estimated as 18.5% of the national territory (+4.5% with respect to
CLC 12). A mismatch was observed comparing the remaining
UAA since land use data report that 26.7% is managed as pastures
and meadows and only 0.25% for other agricultural uses (Table 2).
This discrepancy was already observed by Pelorosso et al. (2009),
who stated that marginal areas with low human impact (e.g., mead-
owlands) are likely overestimated by census data because they
may no longer be farmed and thus subjected to spontaneous re-
colonisation. As a result land use data may suffer from a low level
of reliability, particularly for those areas that are subjected to aban-
donment. In contrast, cartographic data (here, CLC 12) are more
casily validated in the field, although the minimum mapping unit
of CLC 12 (25 ha) may result in an overall increase of poorly
defined categories (i.e., heterogeneous areas/other uses), which
often correspond to a mixture of non-uniform areas (agricultural
lands combined with natural vegetation, complex cultivation pat-

A Alpine region 2.8-10.7 838-1510 0-4000 Oct, May-Jun July 17.7
B Po Plain sub-continental region 10.9-13.0 710-1030 0-600 Oct July 17.5
C Northern Apennines sub-continental regions ~ 8.9-13.5 1000-1540 100-2000 Oct, Nov July 134
D Southern Apennines sub-continental regions ~ 10.4-15.4 725-1160 0-2500 Jan Aug 8.4
E Coastal Mediterranean regions 11.7-16.4 735-1180 0-1300 Oct, Jan July-Sept 17.7
F Semi-arid Mediterranean regions 13.9-18.5 560-1130 0-1700 Oct, Jan July-Sept 174
G Arid Mediterranean regions 14.8-18.9 420-710 0-650 Nov May-Sept 78
80 - 100 'y
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Figure 2. Italian trend of utilised agricultural area (data source:
ISTAT, 2010).

Figure 3. Relationship between regional land cover (CLC 12) and
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terns, efc.). Conversely, field surveys likely classify them accord-
ing to more defined categories (e.g. pasture, arable lands, ezc.).
This is particularly emphasised in the case of Italy, where estimates
of land fragmentation (the average farm size is only 7.9 ha, gener-
ally implying small field size) are similar to those reported in sim-
ilar studies conducted in Greece (Benaki et al., 2012). In fact, the
authors observed a discrepancy between Corine Land Cover data
and those reported in the Farm Structure Survey for Greece that
was partly explained by the small farm size. Lastly, heteroge-
neous/other areas as defined by the Italian national census repre-
sent only 0.25% of UAA, although their contribution to increasing
landscape diversity is relevant since they are mainly woodlands,
buffer zones and unproductive/naturalised areas.

The high quality agricultural sector in Italy

Italy, with 1.3 million ha, is the second European country for
total organic agriculture area, following Spain (1.6 million ha) and
followed by France and Germany (1.1 million ha each).
Worldwide, only Australia (17.2 million ha), Argentina (3.2 mil-
lion ha), USA (2.2 million ha) and China (2.1 million ha) have
larger areas of OF systems than Italy (Willer and Lernoud, 2015).
OF contributes 781,489 ha to the national UAA, corresponding to
6.1% of total UAA and ranging between a minimum of 3.7% in the
plain areas to a maximum of 8.3% in the hilly ones (Table 3).

In absolute terms, the north-centre regions have less OF sys-
tems than the southern ones and the islands as they occupy only
29% (227139 ha) of the total organic farming UAA, while their
contribution to the national agricultural land is 52.5%. This is also
confirmed by percentage data (Figure 4A), which show a general
increase towards larger OF areas from north, to south and the
islands. In particular, the southern regions of Calabria and
Basilicata have the most land managed following OF systems (up
to 18%), while Aosta Valley (north-west), Trentino-South Tirol,
Friuli-Venezia Giulia and Veneto (north-east) reach a maximum of
only 1.5%. This geographical trend is instead not observed for the
average OF holding size at regional level (Figure 4B), which
ranges between a minimum of 5.4 ha (Trentino-South Tirol) and a
maximum of 43.8 ha (Sardinia) resulting, on a national scale, as
double (15.9 ha) that of the average farm size (Table 3).
Nevertheless, it was observed that organic farms are also distribut-
ed (i.e., as generally the farms in Italy) in terms of altitudinal areas,
with the largest ones being more frequently found in the mountains
than in the hilly and plain areas (Table 3).

Within the same macroarea (Figure 5), it can be noted that OF
is generally more developed in the mountain and hilly areas, cov-
ering 5.3 and 8.3% of total UAA, than in the plain areas where, on
the contrary, only 3.7% of farmland is managed following OF cer-
tifications. A general overview of land use repartition within OF

Table 2. Utilised agricultural area repartition as a result of both Corine Land Cover 2012 (CLC, 2012) and the Italian Agricultural

Census 2010 (ISTAT, 2010).

Arable lands CLC12 42.15 55.80 4717 49.15 53.49
ISTAT 10 45.84 64.51 50.07 41.59 54.52

Cereals 21.2 49 219 0.1 28.1

Industrial crops 3.8 1.0 1.0 0.0 3.1

Fodder 10.7 41 9.6 0.2 14.9

Vegetables 2.6 0.3 2.6 0.0 2.3

Fallow 3.0 1.3 47 0.0 43

Others 45 0.6 1.8 0.0 1.7
Permanent crops CLC12 740 9.61 18.66 18.49 14.04
ISTAT 10 12.16 16.17 25.68 16.70 18.52

Vineyards 6.1 48 49 49 5.2

Olive groves 1.5 84 15.7 7.7 8.7

Citrus groves 0.0 0.0 1.3 2.1 1.0

Orchards 3.9 2.3 3.6 1.8 3.3

Others 0.6 0.6 0.2 0.2 0.3

Pastures and meadows CLC12 12.13 2.69 2.02 1.81 2.72
ISTAT 10 41.64 18.97 23.84 4158 26.71
Other uses CLC12 38.33 31.89 32.16 30.55 29.74
ISTAT 10 0.36 0.34 0.42 0.13 0.25

UAA, utilised agricultural area; CLC 12, Corine Land Cover (2012); ISTAT 10, ISTAT (2010).

Table 3. Overall average size of farms in Italy and those managed with organic farming and geographical indications systems (data

source: ISTAT, 2010).

North 1545 7.36 1517 11.55 9.28 527 1207 10.73 143 259 240 272
Centre 12.31 8.58 877 910 20.53 1520  9.60 1648 3.05 372 184 370
South 9.50 5.82 4.62 6.18 16.78 1671 1034 16.68 1.77 274 208 242
Islands 26.64 13.13 856  12.64 39.71 32.38 2479 32.65 237 331 430 350
Italy 10.75 6.88 8.21 7.93 16.82 1340 1233 1586 1.95 294 238 291
OPEN aACCESS [ltalian Journal of Agronomy 2017; 12:793] [page 137]



systems is proposed in Table 4. In this context, large areas that
adopt organic pasture both in the north and on the islands, as well
as those managed with organic cereals (mainly wheat) and olive
groves in the central and southern regions (Table 4), are explained
by the different incidence of altitudinal areas. In fact, agricultural
intensification is more difficult in hilly and mountain areas than in
the lowlands due to biophysical and management limitations

ha UAA OF/UAA Tot (%)
[ los-15
15-35
B s5-70
I 7o-120
B 120-180

0 B0 120 240 360

ha UAA GI/UAA Tot (%)
[ Jo4-10
I io-2s
I 25-50
B sc-70
o0

(Parrott et al., 2002), thus encouraging the adoption of alternative
systems (e.g., organic farming) that can improve agro-system
multi-functionality with quality products, landscape and environ-
mental preservation (e.g., Ronchi and Nardone, 2003). This is par-
ticularly true for the northern regions, where a positive correlation
(R?=0.7, P<0.001) was found between the land percentage of total
OF and hilly areas, emphasising a distinction between intensive

Average OF Farm Size (ha)

== [ ls4-80

(2 [ s.0-120

LN B 120- 165
I 165-240

B 24.0-440

Average Gl Farm Size (ha)
[ Jo4-18

[ 60-28

B 2:-40

051

Figure 4. Utilised agricultural area and average farm size for organic farming and geographical indications in the Italian regions (data

source: ISTAT, 2010).
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agriculture (in the lowlands) and a wider diversification in less
favoured areas. Vineyards play only a secondary role in the overall
organic land use. In this case, two different factors likely con-
tribute to limiting the diffusion of organic wine production: pri-
marily, it must be noted that a specific regulation (EU No
203/2012) for organic wine production was introduced only in
2012, thus not yet been approved at the time of the national agri-
cultural census and therefore limiting the potential wine market;
secondly, some authors argue that the issue of organic vs conven-

UAA,; Figure 6D) reveals different results: Liguria is the leading
region, with 3.6 GI/10000 ha, followed by the north-eastern
regions (Veneto and Friuli-Venezia Giulia) and Tuscany with 1.1
GI/10000 ha, while the lowest GI density (on average,
0.35GI/10000 ha) is found on the islands and in southern regions,
particularly Apulia and Basilicata. These results suggest that the
adoption of GI is much more relevant where there is a higher level
of land diversification and heterogeneous areas (unproductive/nat-
uralised areas, buffer zones, marginal woodlands, etc.). Indeed, a

tional systems would be of limited importance for wine since the

country of origin is consistently of greater importance than the pro- 140
duction method when it comes to wine purchasing decisions (e.g., A
Mann et al., 2012), although recent statistics reported that in some LEaUg
European countries (i.e., France, Croatia) wine represents an —~10.0 -
important part (ca. 10%) of the organic market (Willer and §
Lernoud, 2015). Finally, fruit and vegetables are of considerable g 0
importance so that, in the north, represent 11.9 and 6.6% of total 5 0
UAA (Table 4), thus tripling their contribution with respect to the 3
overall agricultural system. = 401

There are 3374 geographical indication products worldwide 20 4
(labelled following the EU certification of PDO or PGI products),
divided between the agri-food (1432) and wine (1942) sectors 00 ' ' '
(Table 5) (last update, 26/01/2017). Most products are from EU-28 L B O North
members (total 3311) and Italy, which is the leading country within 12.0 1 8 Centre
the EU-28 with 833 GI products (295 agri-food and 538 wines sec- ol 2?5?:25
tors), contributes 25.2% of the total (Table 5). France and Spain are g Oltaly
the second and third countries in terms of total GI products with E 80
451 and 144, respectively. 2 =

The number of GI products per region (Figure 6A), which was 5 Ry
provided by the Italian Ministry of Agriculture, shows that Emilia = 40 |
Romagna has the largest number of typical agri-food products e
(43), followed by Veneto (35), Lombardy (34) and Sicily (30), ' . |
while Molise and Aosta Valley only have 5 and 4, respectively 0.0 A

(Figure 6A). Piedmont and Tuscany are instead the richest regions e il L o

in terms of GI wines (both 58), followed by Veneto (52) (Figure
6B). As a result, the northern and central Italian regions are those
with the largest number of GI products. Nevertheless, the analysis
of regional GI products density (i.e., number GI/10000 ha of total

Figure 5. Utilised agricultural area for organic farming and geo-
raphical indications with respect to the total area (data source:

ISTAT, 2010).

Table 4. Utilised agricultural area repartition within both organic farming and geographical indications systems as a result of the Italian
agricultural census 2010 (data source: ISTAT, 2010).

Arable lands 34.8 49.2 458 40.2 455 2.3 33 6.3 55 34
Cereals 18.0 28.0 30.8 164 28.6 1.0 2.1 34 2.6 1.9
Industrial crops 3.2 24 1.1 0.0 1.0 0.0 0.0 0.0 0.0 0.0
Fodder 2.7 112 6.7 21.1 10.6 0.0 0.0 0.0 0.0 0.0
Vegetables 6.6 1.1 3.9 1.2 2.1 0.8 0.4 23 2.8 1.1
Fallow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Others 44 6.5 34 1.5 32 0.2 0.8 0.5 0.1 04

Permanent crops 22.9 213 41.2 174 31.6 97.7 96.5 93.7 94.2 96.4
Vineyards 84 8.0 8.3 3.9 5.6 76.5 66.8 66.3 69.4 69.7
Olive groves 2.7 145 22.0 8.5 172 9.6 27.2 21.9 14.6 16.8
Citrus groves 0.0 0.0 24 2.5 3.0 0.0 0.0 2.0 9.7 1.3
Fruit plantations 11.9 48 8.4 2.5 58 11.6 2.5 3.5 0.4 8.6
Others 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pastures and meadows 41.1 218 12.4 4.7 22.1 0.0 0.0 0.0 0.0 0.0

Other uses 1.2 1.7 0.5 0.7 0.9 0.1 0.2 0.0 0.3 0.1

UAA, utilised agricultural area.
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positive correlation (R?=0.75; P<0.01) was observed between het- no general correlation between the Italian pedo-climatic diversity
erogeneous areas (as defined by land use data) and regional GI and OF-GI systems was observed, likely due to a much more com-
products density, emphasising their benefits in the preservation of  plex interaction with local aspects (e.g., rural culture and local
more extensive agricultural practices (Lamarque and Lambin, economies). Finally, some uncertainties could arise from the GI
2015) and cultural landscapes (Riccheri ef al., 2007). Nevertheless, density index since GI and UAA referred to different years,
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Figure 6. Regional distribution of geographical indications in Italy (data source: Italian Ministry for Agriculture database).
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although differences in the comparison between regions are neg-
ligible since slightly affected by changes in the UAA.

Contrary to what is observed for OF, geographical indications
are mostly widespread in northern and central Italy (Figure 4C),
covering up to 11% of total UAA in Trentino-South Tirol, fol-
lowed by Tuscany (9.8%), Veneto (7.5%) and Friuli-Venezia
Giulia (7.1%). Conversely, only 0.4% of total regional UAA is
managed for GI production in Basilicata. As a result, the northern
regions of Trentino-South Tirol, Veneto and Friuli-Venezia Giulia
are those markedly inclined towards GI products, while the
southern regions of Calabria, Basilicata, Apulia and Sicily mostly
favour OF ones (Figure 7). According to Vermeir and Verbeke
(2006), this reflects that different schemes are selected to provide
quality food products across Italy whose adoption (either OF or
GI systems) contributes to the improvement of agro-system sus-
tainability. Land used for GI products is 3.6% in Italy, while land
for OF is 6.1%. As a result, at national level, UAA managed for
labelled quality products (GI and OF) contribute nearly 10% of
the total. Nevertheless, since OF and GI are seldom characterised
by distinct ways to target different environmental issues (e.g.,
Bérard and Marchenay, 2006; Fleskens et al., 2009; Stockdale et

Table 5. Distribution of geographical indications regarding agri-
food and wine products (data from European and the Italian
Ministry of Agriculture databases).

North 162 223 385 -
Centre 78 136 214 -
South 84 115 199 -
Islands 38 64 102 -
Italy 295 538 833 -
EU-28 1385 1926 3311 25.2
Extra-EU 47 16 63 -
World 1432 1942 3374 24.7
Gls, geographical indications.
20
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Figure 7. Relationship between regional distributions of utilised
agricultural areas for geographical indications and organic farm-
ing (data source: ISTAT, 2010).
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al., 2001), such as maintaining landscape and biodiversity, low-
ering human impacts on soil and water resources, etc., their com-
bination into an more integrated system is also advisable.

A significant decrease in regional farm size was observed for
GI (Figure 4D) with respect to OF (Figure 4B), since a maximum
of 5.1 ha/farm for GI (found in Friuli-Venezia Giulia) is even
lower than the minimum one in OF (Trentino-South Tirol). Hilly
areas are more frequently managed for GI productions than the
mountains and lowlands, reaching a peak of 11.7% in the north
(Figure 5B), apart from on the islands where the UAA of geo-
graphical indications are greater in the plain areas. In general,
these observations are in agreement with others: for instance
Barjolle and Sylvander (2002) reported that several GI products
are located in less-favoured lands in terms of agricultural inten-
sification (e.g., hilly or mountain areas) as they allow for more
small-scale labour-intensive economic efficiency. These aspects
might be integrated with those discussed by Bérard and
Marchenay (2006), who argued that GI farming is an alternative
model to the essentially productive one, associating localised
extensive practices with biological and landscape diversity. GI
areas are mostly managed with permanent crops (Table 4) from
north to south, especially vineyards (96.4% of total UAA at
national level) and olive groves (16.8% of total UAA at national
level), which are partly replaced by citrus groves on the islands
(9.7%). As a result, the great contribution of wine products to the
total number of GI ones (Table 5, 66%) is also supported by the
total area of vineyards. In this context Cohen et al. (2015),
analysing the plant biodiversity of Mediterranean agricultural
systems as indicator of multifunctional and sustainable cultural
landscapes, observed medium to high plant diversity in vineyards
and olive groves where economic valuation relies not only on
productivity, but also on heritage and landscape values, promot-
ing high quality products. These findings corroborate previous
results where the authors considered arboriculture per se as an
intermediary case positioned between intensive and extensive
agro-systems due to average or little disturbance if compared
with other types of farming (Bruggisser et al., 2010; Camarsa et
al., 2010).

Conclusions

Italian agriculture for quality food production is widely
spread across the national territory, highlighting a major role in
the European context that is favoured by a great variety in terms
of pedo-climatic and orographic conditions. OF and GI systems
cover around 10% of the national UAA, generating almost 25%
of the Italian agriculture value production. Organic farms are
generally larger than the average national size, while GI farms
are the opposite. Different dynamics in terms of farm size and
agricultural systems diffusion were observed in the different
regions, particularly due to their pedo-climatic and orographic
characteristics. In this context, OF are generally more frequent
in southern Italy and on the islands, particularly in the hilly and
mountain areas. By contrast, GI farms, mostly found in the cen-
tral and in the northern regions, are located in less-favoured
lands in terms of agricultural intensification (e.g., hilly or moun-
tainous areas) as they allow for more small-scale labour-inten-
sive economic efficiency. In this context, they play a positive
role in preserving the presence of agriculture in these geograph-
ical conditions and, more generally, in preventing the abandon-
ment of land.
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