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Summary

As policy makers, taxpayers and consumers arengittb know the actual contribution of farming taural and social
environment, sustainability and sustainable dewvelept arose as key issues in public debates. Sabilin is a
multifaceted concept that includes environmentednemic and social objectives and policy makersirisformation
to take effective decisions. Analysts should radisibnal units according to sustainability criterand should offer to
policy makers more and more insights on the diffemoints of view behind the three dimensions sfasnability.
Within the current FADN database sustainabilityigadors have been identified. In some cases estmahave been
necessary and in some other cases thanks to albmcaf costs (crop protection and fertilizers),ttee registration of
physical information (quantities of fertilizers) o other details assembled with the Italian mdtiogy (irrigation
system, socio-demographic information) indicatoasérbeen directly derived. Starting from a multtezia matrix a
Sustainability Farm Index (SuFl) has been calcuads farm level. The methodology has been apptietie¢ regional
FADN sample of Veneto of 2009. The current FADMolate has demonstrated to be a valuable souraga@ation
to monitor the environmental and social farm assétsside the economic one. However, additionalrimétive
modules seem necessary to integrate the currentokéhformation in order to describe comprehensivéhe
environmental and social aspects of agriculturaldimgs in the context of the assessment of sudibdrdevelopment.

Keywords: Sustainability farm index, FADN, multitaria approach
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Longhitano D?, Bodini A.%, Povellato A, and Scardera A.
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1. INTRODUCTION

In the last two decades there has been an inceearest to evaluate the farm management not only
with the traditional socio-economic parameters fiproaximisation and related income indicators)t also
from the environmental point of view. Policy maketaxpayers and consumers are willing to know the
actual contribution of farming to natural and sbelavironment. The first two categories of stakeleo$ are
interested to know to what extent environmentakoldyes are integrated into public intervention @aod
what extent agricultural activities have an actieke in rural areas. Also consumers are more ante mo
sensitive to food health and environmental prodecissues and they show an increasing concerrhéor t
impacts of the most damaging farming practicestafuebility and sustainable development arose &s ke
issues in public debates, although a comprehersiareness of the different dimensions and trade-off
behind these concepts has not fully reached, yet.

The concept of sustainable development was deweldqfen the increasing knowledge about the
complex interactions that exist between human iietsvand the natural, human and man-made envirnohme
Among several alternative interpretations, theest@nt contained in the Bruntland Report of Unitedidh
- "sustainable development means meeting the neetl®e present without compromising the ability of
future generations to meet their own needs" (WCEEB7) - remains a milestone of the conceptualigatio
process. This concept has also been transferrdtetgrimary sector and "sustainable agricultures ha
become a priority in the policy arena. As statedmany documents, the long-term challenge facing
agriculture is to produce sufficient food and indias crops efficiently, profitably and safely, toeet a
growing world demand without degrading natural tgses and the environment (OECD, 1995).

Sustainability is a multifaceted concept that idels environmental, economic and social objectives
and on this base, policy makers should be ablak®e decisions according to some criteria of suahslity.
In particular analysts should rank decisional umitsording to sustainability criteria and shoulfepfto
policy makers more and more insights on the diffengoints of view behind the three dimensions of
sustainability. The strong political demand for goehensive assessments has to be confronted weth th
challenges of establishing clear and scientifichliged criteria of sustainability. This is a diffiictask, due
to the fact that the concept of sustainability isacial construction” where the reference poimkdd to
ranking criteria are not easy to derive from sopiafferences.

Due to the close interdependence between agriatlaativity and natural capital, the environmental
dimension of sustainability is one of the crucegdues in the Common Agricultural Policy (CAP) refor
Increasing conflicts are arising between the ecanoand social objectives that have substantially
characterized the past and current public intefeanin the agricultural sector and the relativelgwn
environmental dimension. The creation of an infdiora system to monitor the evolution of farming
systems under an environmental perspective is btteedirst steps toward a more comprehensive aigly
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Indicators represent one of the most appropriatéstto tackle this task. As stated by the European
Commission, "indicators provide the basis for asisgs progress towards the long-term objective of
sustainable development" (CEC, 2000). Indicatoesedfective and ready-to-use support tools to dmtis
makers. There are examples of complex systems wfoemental indicators developed by the European
Commission for monitoring and assessing the farmsygtems (EEA, 2005) and also the policy
implementation process (e.g. the Common Monitoramgl Evaluation Framework for monitoring and
evaluation of Rural Development Programmes 20073201

The identification of trade-offs between the threé@mensions of agricultural sustainability
(competitiveness, nature protection, territoriah@sion) seems to have reached a common ground to
establish effective priorities in the recent delsteut "green growth". A green-growth strategyrisppsed
by OECD (2012) in order to ensure that enough fieqarovided, efficiently and sustainably, for a\gihog
population. The role of the environmental dimendmuorucial because of the need to increase outhile
managing scarce natural resources; to reduce thmorcantensity and adverse environmental impacts
throughout the food chain; to enhance the provisiobenvironmental services such as carbon seqtiestra
flood and drought control; and to conserve biodiitgr The transfer of these macro-objectives tofénen
scale is one of the most challenging tasks and @soof the powerful tools to offer scientificakbypund
information to policy makers.

This study aims to assess the sustainability at fawvel through the calculation of a composite inde
using as much as possible the current Farm Accoopt@ata Network (FADN) database as main source of
information. FADN is the current more informativatdbase on structural, socio-economic and managemen
information of the farming sector. The SustainaBtem Index (SuFl), realised as an aggregation td da
from a set of environmental, economic and socidicators, allows to rank the farms in order to aat
their potential role in the context of green-growtrategies.

1.1 A SHORT LITERATURE REVIEW

The majority of sustainability studies has been enad national or regional scale, developing
analytical frameworks that comprise sets of indicatready for intra-region and national comparisons
Katonaet al. (2005) examine farm inputs on the basis of OECD Buarostat data, structuring the DPSIR
model, according to agri-environmental indicatofsIRENA project. Sydorovych and Wossink, (2008)
propose a conjoint analysis to identify economiogial, and ecological issue promoting an aggregate
sustainability assessment, based on relative impacthe overall sustainability measure. The authors
demonstrate how conjoint analysis could be used agndardized tool for sustainability assessmedt a
comparison of stakeholder perceptions on sustdityatiself. Trisorio (2004) assesses the developimad
Italian agriculture towards sustainability suggegtia set of agri-environmental indicators takingoin
account social, economic and environmental dimessif sustainability. The author proposes a passibl
solution to the problem of aggregation with a setithrepresentation of the sustainability in adtime.
Halberg et al (2005) compare in-depth ten inpupoutaccounting selected systems with a focus on the
differences and usefulness of indicators, espgomailenergy, nutrient and pesticide use. The asttefine
some important recommendations for the use of toptput accounting systems based on indicators,
suggesting that the indicators should be selecisédon explicit and precise environmental objestand
with realistic demands for data and calculatiomr$f Priority should been given to quantitativdi@ators
that may show changes on a farm over time andedatively easy to calculate, audit and understémd.
particular in the indicators use system, often éxpert or advisor has a responsibility to interpihet
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indicator values in relation to reference valuesr Ehis reason it is very important to develop well
documented reference material for benchmarkinghenindividual farm. Very interesting is the work of
Bohringer and Jochem (2007) that review the expaggower of various sustainability indices apglia
policy practice. More precisely they provide a gyron eleven operative indices used in policy peospe

to measure national sustainable development. Tighlight several weaknesses in the index formation,
normalization, weighting, and aggregation, whichgeneral are associated with subjective judgments,
revealing a high degree of arbitrariness. Boclestadit al (2008) present different types of indicsito
developed during the last decade and review thgress of the methods used for their development. In
particular they present a typology of environmeintdicators and discuss their advantages and liimits.
The authors show that in many cases only few datawailable, especially at regional or higher lgvand
due to the low quality of prediction the indicatasnerally has to be combined in order to imprdwrt
accuracy.

Some studies have tried to downscale the analysifaren level, considering as a scale more
appropriate di evaluate economic and ecologicariatations. Giardiret al. (2000) develop an evaluation
method, called AGRO*ECO, to evaluate the potemtiglacts of arable farming systems on the enviroimen
They apply the multi-criteria methods to generageoacological indicators (AEI), developing toolsat
could help decision-makers to make rational degssiconcerning environmental criteria. Among theme, t
work of Paciniet al. (2003) is relevant because they developed an@miental accounting method based
on site-specific environmental indicators and emwinental externalities generated by farming cyalese
measured at farm level. Considering the studiesgusSADN database, Anderset al. (2007) developed a
set of farm management indicators using informatiorthe intensity of farming at EU level membert&a
(EU-15). They considered bi-dimensional farmingafggy based on land use and intensity in order to
evaluate the environmental performance of farm&tier contribution comes from Van Passihl. (2007),
that implemented an empirical model to measure faurstainability using FADN dataset of a group afya
farms in Flanders during the period 1995-2001. @hthors applied the concept developed in Figge and
Hahn (2004), of “sustainable value added” to meadhe sustainable efficiency in Flemish dairy farms
system. The sustainable value added approach jErédsby the "strong" sustainability principle, and
measures whether a farm creates extra-value whderimg that every environmental and social impaat
total constant (Figge and Hahn, 2004). Van Paasel. (2007) found that farms with a high sustainable
efficiency also have a high productivity, suggegtihat the sustainable efficiency indicator carahgseful
indicator to incorporate economic and environmeaggects. Another interesting approach is presdmnted
Reig-Martinezet al. (2011), which built up a composite indicator atridevel to assess social, economic,
environmental issues. The approach followed consbiData Envelopment Analysis and Multi-Criteria
Decision Making methods. A practical methodology éwaluating the sustainability of farms by meahs o
composite indicators has been proposed by Gomedsiand Sanchez-Fernandez (2010), showing the
advantages and disadvantages of the various mettsadsto construct composite sustainability indicat
and emphasising farm heterogeneity within a siagiécultural system with respect to sustainabaisywell
as to analyse the structural and decision-orievaeidbles that influence it.

Recently, many efforts have been made to defineate sof reference to assess sustainability. In
response to the need for monitoring and assessstgisability at farm level, a common methodology f
assessing the environmental impact of European-Bgvironment Schemes (AES) was developed. The so
called Agri-Environmental Footprint Index (AFI) ia farm-level, customizable index that aggregates
measurements of agri-environmental indicators. Tudsx has several advantages as it is based omeom
framework for the design and evaluation of polidatt can be customized to locally relevant agri-
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environmental issues and circumstances. The Akcttre is flexible, and can respond to diverse lloca
needs. Its processing is interactive, and entadsehgagement of farmers and other relevant stidexisdn

a transparent decision-making process that carremsceptance of the outcome (Puetisal, 2009). The
AFI algorithm implies a step-wise process that ipooates multi-criteria analysis (Mortimet al, 2008).
Preferably, AFI values are calculated for each farra representative sample of a category of fatmss,

the approach enables tracking of temporal changelola comparisons between groups of farms that
participate in an AES and those that do not. Anosiedy, comes from Westbuegt al. (2011), applies the
AFIl methodology in combination with data collectedthe Farm Business Survey (the FADN survey in
England). They tested whether the AFI methodologyld be extended for the routine surveillance of
environmental performance of farming systems ugsiblished data sources. They indeed demonstrated
that the methodology can be potentially widely &gapto similar data sources across the EU-27.

2. METHODOLOGY

The Sustainable Farm Index (SuFl) has been dewvelapea variant of AFl approach methodology
(Mortimer et al, 2008) in order to propose a composite index blidlg not only the environmental
dimension, but also the economic and social onég. dalculation of the index is a step-wise process,
adapted here to the peculiarities of the FADN datas

Firstly, the context of the analysis was estabtisheamely all farm types (FT) of the Veneto region
FADN sample for the accounting year 2009. The megji@griculture is mainly oriented to intensiveldea
crops, viticulture and cattle, therefore farms welassified to build groups that could better shoow
sustainability may change in different rural areaght groups were identified, using the 4 digipeyof
farming classification. The first five groups arainly devoted to crop production: 1) intensive éaiyops,

2) other herbaceous crops (including permanentsignad), 3) grapevine, 4) permanent crops, 5) mixed
crops. In the other three groups the presencevedtihick is more marked: 6) cattle farms (with besgin 7)
other livestock and 8) mixed farming.

The second step includes the specification of aasssnent criteria matrix (ACM). The ACM is based
on the three dimensions of sustainability (envirental, economic and social) and two relevant
management domains, namely Farm Management (FMIRagibnal Contest (RC) (Table 1). The core issue
of this phase has dealt with the involvement okeftalders (farmer unions, public servants, expeos
extension services, ecologist and agricultural eousts), which shared their viewpoints on sevesalies
concerning farming sector during a recent regio@ahference on agriculture and rural development
(Regione del Veneto, 2011). According to stakehmsfdepinions a selection of of sustainability inaliors
on topics such as water management, preservatioatofal resources, landscape and human capitahas
been identified.

Once the main structure of ACM was agreed, spetificcators available from the FADN database
have been used to fill in each cell of the matfAkogether the ACM used in this study is made of 26
measurable indicators, some of which are monetalyed, while others being social and environmethizth
were measured on a Likert-scale (1 to 5 or sosdme cases indicators were derived by estimatian an
approximations. In fact the FADN is a data sour@nty based on monetary values, therefore the lef/el
detail can be a limiting factor. In the Italian FADsurvey complementary information have been ctdlibc
for years, as in the case of the physical quanfiggricultural inputs, which is not mandatory & Evel in
the FADN survey. For example, as confirmed by theeDate project (EUROSTAT, 2011), energy
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consumption can be indirectly estimated from exptangl data in FADNvia energy prices. The data needed
to calculate energy unit costs and estimate enesggumption are available with annual updatesomnes
cases the process of synthesis of the indicatarsdrpired more complex analysis. For example énctise
of fertilizer, where information on quantities apidces were missing, the standard cropping systsrbleen
identified through agronomic indices reported ie thchnical handbook and with the help of an ermygliri
investigation on market price the quantities ofilise for each farm has been defined.

Table 1 — Assessment Criteria Matrix used for tlewdation of SuFl of FADN sample

Environmental Economic Social
dimension dimension dimension
- Nitrogen content Economic Return to labour  Fanalydur
% Phosphorus content Economic Return to land Farger a
g < Irrigation area Utilized Agricultural Area Farmesrder
C L L Expenditure for service to .
E > Irrigation system . Farmer education
c thirds
E Pesticide expenditure Expenditure for energy
Land use limitations Altitude Altitude
% . . . o Distance from inhabited
S Livestock Unit Other Gainful Activities
5 centre
% < , _ Distance from inhabited ,
° = Organic farming Networking
S centre
g’ Grassland Labour supply

Agri-Environmental Schemes

Environmental dimensior According to the recommendations from Diredatgdet (EUROSTAT,
2011), to assess farm intensification nitrogen pimolsphorus content and pesticide expenditure vedent
into consideration. Besides considering the irgdatJAA, the irrigation systems were distinguished
according to low and high water consumption, repely sprinkler and surface-flooding system.

To tackle to environmental dimension in terms ¢édgmation within the RC, four indicators were taken
into account: i) land use limitations constrainthié farms were labelled as belonging to Natur&d20@as or
other protected areas; ii) participation to agmtmmmental schemes (AES); iii) organic farming girees,

iv) the intensification of livestock was considereglevant because potentially strong pollutant tfoe
surrounding territory.

Economic dimension Agricultural holdings were grouped taking intzaunt the return to labour and
land, considered as Net Value Added (NVA). Analgsthe distribution of the amounts of NVA/AWU,
NVA/ha, income from Other Gainful Activities (OGA@xpenditure on energy and contract work farms were
grouped into classes according to the variabilftyhe indicators mentioned. Similarly farm dimensidn
terms of cultivated area (UAA) were grouped.

Social dimensior- In terms of farm management Family Labour Uwi$ lbeen considered a crucial
indicator for the social dimension, consideringtttree presence of family-based farms is importantttie
vitality of rural areas. Similarly to Westbury dt @008), the demographic characteristic of threnkxr were
taken into account. Farmer age was grouped indgoaups: under 35 years old, between 34-45, betw8en
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and 60, over 60 years old. Farmer education wasdbas levels of qualification: none, school only;
secondary only; university degree. To tackle taaatimension in terms of social integration withire RC,
the distance of the holding from the inhabited Emas grouped into 4 categories (under 5 km, berivie
and 10, between 10 and 15, above 15 kilometresjhémumore the concept of labour supply was intreduc
It was calculated as the difference between tatablir involved at the farm level and the familydah
representing a proxy for the potential and reabirfeelabour additional to the family one.

When including the altitude area where the farm laoated (distinguished in mountain, hill and
plain), it imply that farmer on the mountain aredfes of natural constraints to reach places arapfee The
degree of networking was measured by the subsumgptito associations according to number of
subscriptions, with in a score variable between am@ four. Farms were grouped accordingly. Theasoci
dimension took into consideration the human (lapskitls and knowledge) capital and equal oppotites;
the natural capital (land, water) was considerdthiwithe environmental dimension. However, the euirr
FADN database has not allowed going into furthdaitkeat this stage. Further exploitation of infation
assembled is feasible and forthcoming.

Table 2 shows a summary descriptive analysis ov@nbles (continuous and categorical) used in the
assessment exercise.

Table 2 — Values of the indicators in Veneto FAChple

Indicator Number Data Units Min max Mean 5“?”9'-

type deviation
Agri-Environmental Scheme 853 class binary 0 1 - -
Altitude 853 class coded 1 3 - -
Contract work 853 variable euro/hectare 0 28.580 170 1.077
Energy expenditure 853 variable euro/hectare 0 132.113 1.493 7.636
Family labour 853 variable hour/hectare 0 16.720 531 1.298
Farmer age 853 class coded 1 4 3 1
Farmer education 853  class coded 1 4 2 1
Farmer gender 853  variable binary 0 1 - -
Grassland area in UAA 178  variable % 1 100 49 0
Irrigation area in UAA 852  variable % 0 100 50 0,43
Irrigation system high insensitivity 852  variable % 0 100 8 0,25
Irrigation system low insensitivity 852  variable % 0 100 42 0,42
Labour unit 853 variable labour unit/hectare 0 15 0 1
Labour supply 853  variable hour/hectare 0 27.203 141 1.172
Land use limitations 853 class binary 0 1 - -
Livestock unit (LU) 853  variable LU/hectares 0 326 3 20
Networking degree 853 class coded 0 5 3 1
Nitrogen balance 806  variable quintal/hectare 0 1.275 3 45
Organic farm 853 class binary 1 2 - -
Other gainful activities 853 class euro 1 5 - -
Pesticide expenditure 807 variable euro/hectare 0 20.383 368 1.061
Phosphorous balance 806  variable quintal/hectare 0 1.275 3 45
Return to labour 853 variable euro/labour unit -29.625 561.534 38.664 50.140
Return to land 853 variable euro/hectare -5.059 435.115  8.962 29.724
Town distance 853 class kilometres 0 4 1 0
UAA class 853 class hectares 1 6 2 1

Source our elaboration on Veneto FADN dataset, 2009.
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After the identification of indicators, the nornmdtion of indicator scales allowed to sum up défer
indicators. Indicator values were converted intores according to the relationships between indisat
values and level of sustainability. Relationshipa be linear, non linear, and scaling can be catajmr
binary (Mortimeret al, 2008). For each indicator scores are on a 0O-teseHde. Before to aggregate the
normalised indicators, a weight was assigned tb eatt of the matrix. The two management domaimd, F
and RC, were considered equally important in achgethe three sustainability dimensions. Therefare
weight of 0.5 was assigned respectively.

Within the three dimensions, each indicator wa®a&ased with different weights according to how
much stakeholders have evaluated the importaneadf indicator to sustainability dimensions. Acaayd
to AFI methodology while calculating the index t@me indicator in the matrix may validly be usediore
than one dimensidnOverall, a weight was assigned according toikelaiportance of each criterion.

The fifth step consisted in the SuFI calculatidmyst summing up scores by weights at each level
within the hierarchical SuFI structure. The generdex can score between 0 and 10.

The last step consisted in the sensitivity analysisallow comparisons of farms by considering
different scenarios. In this study four scenaricgevdefined. The first one, called “indifferent sago”,
assigns equal importance to the three dimensiosasthinability and to the two domains (FM and RiG)e
other three scenarios - leaving unchanged the w&eafithe two domains - differ from one anothersee
of the relative importance placed on the three dsims accordingly (e.g. 80% to the most importard
while the other two dimensions share the remai@@%). The choice of a very high weight for one luf t
three dimensions allows to rank the different geoapnsidering a specific point of view (or scenasowe
called it) and the subsequent comparison amongliffierent scenarios should make clear what groups
maintain a high rank in presence of different soesa

3. RESULTSFROM SENSITIVITY ANALYSIS

The above-described method was applied to the magieADN database of Veneto, an Italian north-
eastern region, accounting for 853 agriculturatihms in 2009.

The mean SuFIl score shows low variability underitttifferent scenario, as it varies from 5,8 and
4,8, although the index itself could vary betweesn@ 10. Nevertheless, differences in the meanegadue
statistically significant (Fgss= 47,6 P < 0,01), as well as in the other scesdtable 3). The mean score of
SuFl is lower under the environmental scenario tinader the indifferent one, whereas is higher urider
economic one. This result can be linked to whaepesented in table 4 which suggest that by stigss
the environmental dimension of sustainability, pites of the economic dimension, farms perform paorl
Furthermore given the variables used, stressinthersocial dimension does not lead to easily-eaplie
differences (mean Sufi 5,5) even though statidticagnificant.

According to farm types, farms with bovine livedtaghow higher sustainability (mean value of 5,8
under the indifferent scenario), due to the highspnce of grassland areas, which are typicallyneite.
Viticulture and Other crops are less sustainalde tthers, due to the very intensive use of chdnmpats.
This reappears also under the environmental saenahere Intensive arable crops, Other crops, Mitice

! For example, the distance of the farm from intebitenters is a useful indicator to describe bothias and economic dimension of regional
networking. In fact proximity to town centers masifsocial contact, but also enhance contact te¢beomic marketplace. However, such indicator
has been assigned a different weight (relative mapae) within the two dimensions. Similarly ald®iwas used in the two dimensions with different
importance to sustainability.
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and Permanent crops show low sustainability. THasms were expected to be low performing under the

environmental scenario and conversely highly penfog under the economic scenario.

Table 3 - Mean scores of SuFi according to Farm Type ardarios

Indifferent  Environmental Economic Social
scenario scenario scenario scenario

Intensive arable crops 4.8 3,6 5,6 5,2
Other crops 5,0 3,9 59 5,3
Viticulture 4,9 4,1 51 5,6
Permanent crops 51 3,5 5,8 5,9
Mixed crops 4,8 3,7 54 54
Bovine 5,8 5,8 5,9 5,6
Other livestock 54 4,7 5,8 5,7
Mixed farms 54 4,9 5,8 5,5
Total 52 43 5,7 55
F (7,845 47,6 85,0 10,4 11,3
p-value <1% <1% <1% <1%

Examining the constituent components of the indedér the indifferent scenario) shows that farms
on mountain areas scored highly in environmentaledgision as a whole (both FM and RC), whereas for

dimensions relating to the interaction betweencsecionomic issues and regional contest farms opléhe

are scored highly (figure 1).

Figurel - Mean scores of components of SuFI under indiffescenario, according to altitude

Env X FM

Econ X RC

e \ountain == Hijll Plain

The components of the index (under the indiffeser@nario) show that large farms (above 100 ESU)

Source own elaboration on Veneto FADN dataset, 2009.

scored highly in almost all dimensions and domagsgpecially relating to the interaction betweennecoic

dimension and farm management (figure 2). The @xgeption is represented by small farms (below 8
ESU) that scored highly in environmental dimensi@mbating to Farm Management. Analysing the
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interaction of economic dimension and RC, intengstesults can be observed, due to the fact thasféhat
are extreme in size (both very small and very lamges) score highly.

Figure 2 - Mean scores of components of SuFl under indiffeseenario, according ESU

Env X FM
8
Soc X R Env X RC
\
Soc X FM / Econ X FM
Econ X RC
=/ -< 8 8-<16 16- <40 40-<100 = >=100

Source own elaboration on Veneto FADN dataset, 2009.

Three levels of sustainability were identified, ttlae Low with SuFl score < 5; Medium 5-6; High
with SuFi > 6 (table 4). The distribution in terrms number of holdings, UAA and NVA were analysed.
Attention can be drawn to 12% of farms that arélyigustainable, accounting for only 20% of theioagl
UAA and 35% of regional NVA. In terms of NVA low stainable farms under the economic scenario,
accounting for 68% of the regional NVA, correspead 7% of NVA under the economic scenario.

Table 4 - Distribution of farms, Utilized Agricultural Areand Net Value Added according to classes of
SuFlI

Classes Indifferent  Environmental Economic Social

of SuFlI scenario scenario scenario scenario
Number of farms

Low 44% 77% 22% 28%

Medium 44% 12% 40% 45%

High 12% 11% 38% 27%

Total 100% 100% 100% 100%

Utilised Agricultural Area

Low 24% 72% 9% 29%

Medium 56% 14% 23% 40%

High 20% 14% 68% 32%

Total 100% 100% 100% 100%
Net Value Added

Low 15% 68% 4% 12%

Medium 48% 18% 19% 38%

High 36% 14% 77% 50%

Total 100% 100% 100% 100%
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4. CONCLUSIONS

The FADN database has proved to be a valuable safiinformation in providing data necessary for
the quantification of a sustainable index and fonitoring farms with it, confirming a former analysnade
by Mari (2005). It should be kept in mind that FARENNot represent the only source of informatiomges
it was established for other purposes, as confirmeBireDate project as well. Nevertheless, thaonkdata
assembling of quantities of inputs and cost aliocat the estimation of nitrogen and phosphorus
consumption was possible at farm and crop levdis. fEgistration of commercial name of fertilizellewas
to cross check the information on the input with thop and as consequence fairly precise estinsationld
be run. Unlike other studies, the irrigation sysieas taken into consideration and distinguishedrayrbe
amount of water consumed.

Some weak issues shall be mentioned, particulatpibse some variables have been chosproag
due to lack of information as such. In terms ofuagstions made, age (young farmers) and family labou
(high AWU) were considered as positive to sociataumability. Some could argue that employing fgmil
labour does not necessarily affect the social dgienof sustainability. However there was either other
way to integrate the current FADN data set at skage, nor to integrate the database with cbdrocdata
collections. With this data limitation, approxin@tiis needed, some areas for improvements weréfiddn
and will be of next implementation in the ItaliaABN. For instance, the forthcoming geo-referenairig
FADN database will allow to overcome limitations pfoxy, such as the estimation of the distance of
holding from inhabited centres and other territaclassifications.

The EU FADN Committee Working Group proposed tdemildata on quantities of each of N, P and
K ingredients of mineral fertilisers used on farimghe annual FADN survey. The purpose is to stizagn
income and a business analysis of agriculturalihg&din relation to quantities of used NPK, whaké farm
incomes with the environmental aspect of farmirge Tertilisers' use can have effect on such enmieonrtal
features as soil and water pollution, eutrophicatmd contamination, soil acidity, GHG emissions a
biodiversity, while the Common Agricultural Policis increasingly relying on the environmental
sustainability. Starting from the accounting ye@A P the Italian FADN survey is going to anticipatbat
will be mandatory with the new regulation for trerh return (Reg. 385/2012) from the 2014. In thet ne
surveys the physical quantities of NPK will be eotkd, enhancing reliability in the calculationtioé¢ SuFI
index.

The CAP has been increasingly adapted for integrathvironmental concerns and to better serve
sustainability purposes. This is done by ensuringustainable way of farming through avoiding
environmentally harmful agricultural activity andopiding incentives for environmentally beneficpalblic
goods and services. Also the territorial cohes®ariother issue at stake in the CAP reform proddss.
social dimension could be included in the matriantks to information assembled on farmers and their
household composition. In next examinations otletaits can be exploited, such as the number of raesnb
in farmer’s family and degree of involvement in murg the farm (hours worked per family member).rikro
the economic point of view information on farmewubkehold income can be used a proxy for farms wealth

It seems remarkable that some informative modulkescabe necessary in the future annual surveys, in
order to describe comprehensively environmentalsarwibl aspects of agricultural holdings. All tlergng
efforts with this respect are more and more enedam farm evaluation with respect to sustainable
development at national and international level.
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