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Presentation

Sustainable development is the world wide priority objective as defined in the “Declaration of Rio”
at the conclusion of the 1992 United Nations Conference on the Environment and Development.
Pursuing this objective implies preserving the productive potential of the economy and thus
seeing to it that capital stock (natural, human and man-made) does not decrease over time. Only
under these conditions will it be possible to “meet the needs of the present without compromising
the ability of future generations to meet their own needs”.

Integrating the principles of sustainable development within sector policies is one of the main
strategic objectives of the European Union. In this framework, establishing sustainable agricultu-
re takes on central importance, given the close interdependence between agricultural activity and
natural capital.

Monitoring and assessing agriculture’s impact on the economic, social and environmental system
makes it possible to verify progress towards the objective of sustainability. Among the tools at
hand, indicators are some of the most appropriate to the task. As confirmed by the European
Commission, "indicators provide the basis for assessing progress towards the long-term objective
of sustainable development’. Indicators as support tools in decision-making are being used more
and more by public administrations, because of their efficacy and flexibility, and the possibilities
they offer for making the space-and-time comparisons necessary for designing and correcting
policy measures in a timely manner. Good examples are the complex system of indicators deve-
loped by the European Commission for monitoring and assessing Rural Development Program-
mes, and the widespread use internationally of periodic reports on agricultural sustainability
based on analysis of indicators.

Specifically, the indicators of agri-sustainability offered here, by making reference to social, eco-
nomic and environmental aspects and their interactions, make possible a wide-spectrum analysis
and an overall view of Italian agriculture’s contribution to sustainable development. Indeed, inte-
grated analysis of the three dimensions helps overcome problems arising from a partial approach
by individual dimension, which is not consistent with the principles of sustainable development.

The proposed indicators can be used as support by regional administrative bodies: a) in identif-
ying potential weak points of an economic, social and/or environmental nature that distract regio-
nal agriculture from the objectives of sustainability; b) in suggesting possible actions to improve
the efficacy of regional policies, and their implementation, with regard to the objectives of sustai-
nability; c) in verifying progress achieved over time in various dimensions (social, economic and
environmental); d) in increasing awareness about sustainability among economic, institutional
and social stakeholders.

This project is intended to provide regional administrative bodies with a tool that will help reduce
the gap between objectives of agricultural sustainability and their enactment.

To verify the sustainability of Italian agriculture over time, this report will be updated periodically.

Prof. Simone Vieri
(INEA President)
Rome, July 2004
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Introduction: objectives and methods of study

1. Measuring sustainability

The earliest studies on sustainability were made by the United Nations immediately following the
Conference on Environment and Development held in Rio de Janeiro, Brazil, in 1992. During the
1990s, work continued by the OECD, which adopted the Pressure-State-Response (PSR) analy-
tical framework to show the relationships between agriculture and the environment. Together with
the work of EUROSTAT’s Joint Research Centre, the European Commission later developed a
series of indicators to assess the progress of the Fifth Framework Programme. This activity recei-
ved further input from major theoretical and practical contributions deriving from national, Euro-
pean and extra-European experience’.

From this body of studies, one thing became clear: the lack of a universally agreed-upon defini-
tion of the concept of sustainability; and, as an obvious consequence, the lack of a common
approach for measuring it, because the parameters of reference adopted (quantitative and quali-
tative) were not homogeneous and varied from country to country: this resulted in a lack of uni-
formity both generally (as regards sustainability objectives) and specifically (as regards the qua-
lity of data used for measuring them).

One crucial aspect for establishing sustainability indicators is the adoption of a specific concept of
sustainability (worked up from scratch or chosen from the many available in the literature). Of the
many, often divergent existing definitions of sustainability, we have adopted the one contained in
the Bruntland Report (Our Common Future) of the United Nations World Commission on Envi-
ronment and Development, which due to its breadth is definitely the most widely used and gene-
rally accepted, especially on an international level. According to this definition, “sustainable deve-
lopment is development that meets the needs of the present without compromising the ability of
future generations to meet their own needs” (WCED, 1987, p. 43). This approach towards sustai-
nability is based on the principle of preserving opportunities for “production”, or productive capa-
city in terms of the availability of production factors. The concept of sustainability is thus seen as
the duty of each generation of individuals towards its successors, to ensure that the availability of
capital stock? will not decline over time (the rule of “constant capital”).

Expressed in this way, the concept of sustainability implies the possibility of substitution among
the various components of capital: thus, what we owe our successors is a generalised productive
capacity (Solow, 1992), rather than some specific component of capital stock. This interpretation,
which assumes the possibility of substitution among the components of capital, answers to a rule
of “weak” sustainability: development is sustainable even if some component of capital (such as
natural) is declining, provided the total capital stock is not falling.

Much of the ecological literature, however, rejects substitutability between natural capital and
other forms of capital: at least across some categories of natural capital. By this more restrictive
approach, a second variant on the rule of “constant capital” becomes valid: the rule of “strong”
sustainability, by which natural capital must be held constant (or increasing) within the more
general constraint that total capital stock be constant (or increasing). This position is based on the
consideration that natural capital includes some resources that are technically irreversible, and

1 See for example the experience of Australia (Commonwealth of Australia, 1998), Finland (Aakkula, 2000), the United
Kingdom (MAFF, 2000) and Canada (McRae T. et al, 2000).

2 Capital assets take three forms: 1) man-made capital (reproducible capital); 2) human capital (stock of knowledge and
skills); 3) natural capital (any natural asset yielding a flow of ecological services with economic value over time) (Pear-
ce, Atkinson, 1995).



others that are effectively irreversible. Awareness of natural capital is furthermore characterised
by conditions of uncertainty. Consequently, assuming there is a widespread aversion to risk on
the public level, there are good reasons for not employing natural resources beyond levels held to
be critical for their existence or reproducibility. The irreversible nature of a significant part of natu-
ral capital, and the uncertain knowledge thereof, are determining factors in the definition of strong
sustainability.

A modified version of the rule of “strong” sustainability comes from placing special importance on
certain components of natural capital, defined as “critical”’, or those providing non-substitutable
environmental services: the “life support” functions of ecosystems. According to this version of
“strong” sustainability rule, it is “critical” natural capital that must not decline over time, whereas
the use of other components of natural capital may be analysed according to the “weak” sustai-
nability approach (Atkinson and Pearce, 1993; Pearce and Atkinson, 1995).

From the contrast between these positions, as indicated in Agenda 21°, a multidimensional
sustainability concept emerges that includes environmental, economic and social objectives.
Many complex relationships exist among these components. Attempts to achieve differing objec-
tives can lead to synergies, but may also generate conflicts. These can be solved, obviously, by
making wise policy decisions that will lead to practical and operational equilibrium.

Once a definition of sustainability has been adopted, the problem becomes how to translate it
into concrete action and practice. Major obstacles arise: a) the existing interrelationships among
different economic sectors and dimensions; b) the implicit absence of territorial borders in the
concept of sustainability. In no case, indeed, is it conceivable to limit application of the principle of
sustainability to one economic sector, or to a specific territory considered in isolation. The enact-
ment of policies whose goal is sustainability within a single sector or territory is also destined to
produce effects on other economic sectors or territories. Analytically (in assessing activities that
will lead to sustainability) and practically (in making concrete applications of such policies), this
implies a complex activity of studying and forecasting the potential effects of actions taken in a
single sector or territory on other sectors and territories. The goal of implementing indicators for
sectors and territories is to provide a fundamental contribution to such studies and forecasts.

The object of this study is an analysis of sustainability — economic, social and environmental —
within the specific sector of Italian agriculture, considering both its relationships with the other
sectors of the economy, and the complex articulation (and differentiation) at the territorial level
with special attention to rural areas. Our aim is to provide a set of sustainability indicators that will
be a tool for making wise decisions in agricultural policy-making: in line with the need, as stated
by the European Union, to make sustainable development the core concern of all sectors and all
policies, especially in agriculture (Commission of the European Community, 2001a). In this con-
text, the need is clear for policy makers to have cognitive, informative tools that will allow them to
adapt public policy to the objectives of sustainability, and encourage their adoption within sector
policies.

2. How indicators were chosen

On a general level, sustainability indicators are a tool for monitoring and assessing the sustaina-
bility of economic actions and policies. They are generally considered a “vehicle for summarising,
or otherwise simplifying and communicating, information about phenomena that are of importan-
ce to decision-makers” (Moxey et al, 1998). “Indicators provide the basis for assessing progress
towards the long-term objective of sustainable development. Long-term targets only have mea-
ning as policy goals if progress towards them can be assessed objectively” (Commission of Euro-

3 Agenda 21 is a comprehensive plan of action to be taken globally, nationally and locally by organisations of the United
Nations System, Governments, and Major Groups in every area in which human activity impacts on the environment
(http://www.un.org/esa/sustdev/documents/agenda21/index.htm).



pean Communities, 2001b), by highlighting the potential trade-offs among the three dimensions
of sustainability — economic, social and environmental — and among sectors of the economy. Indi-
cators thus provide support for policy-makers in designing and adapting policy, and also make it
possible to identify potential priorities for allocation of available resources.

In selecting indicators, we have referred mainly to documents of the European Commission; in
particular: 1) “A Framework for Indicators for the Economic and Social Dimensions of Sustainable
Agriculture and Rural Development” (European Commission, 2001) for indicators relating to the
socio-economic dimension; 2) “Indicators for the Integration of Environmental Concerns into the
Common Agricultural Policy” (Commission of European Communities, 2000) and the experience
of OECD (Organisation for Economic Co-operation and Development), EEA (European Environ-
ment Agency) and ECNC (European Centre for Nature Conservation) for indicators relative to the
environmental dimension.

The decision to use mainly those indicators proposed by the European Commission and other
international institutions and organisations was made: a) to verify the possibility of enacting pro-
posals based on the current information system in Italy; b) to make international comparisons
(based on a set of shared indicators). This choice implies that the criteria used in selecting indi-
cators are those adopted by the institutions referred to*, with the further restriction of availability of
data on a national/regional level. Where possible, preference has also been given to simpler indi-
cators (from the point of view of processing and the number of parameters they consist of), gene-
rally ensuring greater transparency and immediacy of information.

3. The three dimensions: economic, social and environmental

In this report, as stated above, sustainability in agriculture is presented by distinguishing between
economic, social and environmental dimensions.

The economic dimension mainly refers to: a) efficient use of resources; b) competitiveness and
viability in the agriculture sector; c) profitability of the agriculture sector; d) agriculture’s contribu-
tion to the development and/or conservation of rural areas; e) the diversification of sources of
income within farming families.

The social dimension refers to equity meant as “equal opportunity”, both territorially (between
rural and non-rural areas) and sector-wise (between agriculture and other economic sectors), bet-
ween social groups and between men and women in the sector. The issues considered under
this heading are opportunities for use and farmers’ access to resources and social services. Most
importantly, the indicators refer to human capital and its characteristics.

The environmental dimension concerns management and conservation of natural resources. The
environmental system is analysed on the basis of a list of environmental objectives of political
relevance®: protection of the landscape and biodiversity; and protection of water resources, soil
and air. The indicators are based on the DPSIR framework (Driving force, Pressure, State,
Impact, Response), which makes it possible to structure and organise environmental information
in an appropriate manner.

4 For example, the criteria adopted by the European Commission for choosing agri-environmental indicators are as fol-
lows: 1) policy relevance: they must be pivotal to key issues; 2) reactivity: their value must change sufficiently quickly
in response to action; 3) analytical soundness: they must be based on sound science; 4) measurability: they must be
feasible in terms of current or future availability of data; 5) ease of interpretation: they must communicate essential
information in a way that is unambiguous and easy-to-understand; 6) cost-effectiveness: their cost must be proportio-
nate to the value of the information they provide (Commission of European Communities, 2001c).

5 For example, in the Sixth Environmental Action Programme, soil protection, air quality and the sustainable use and
management of natural resources were considered by the European Union to be matters of central importance.



For each of the three dimensions, a set of priority objectives has been established from the out-
set. Using these as a reference, indicators were then selected based on currently available data.
The constraints of data availability make it possible to verify the present possibilities for “sustai-
nability analysis”.

With regard to the time element, the indicators are derived from the longest time series possible —
in most cases at least five years. The most opportune length for time series depends on the type
of indicator.

In some cases the available time series were shorter than ideal. This was especially true for envi-
ronmental indicators involving matters only recently deemed of importance to the public. In such
cases we have included these indicators on the list, to establish an initial reference level that will
allow future assessment of progress.

The geographical unit we adopted is the smallest administrative level possible (administrative
region, municipality). By imposing territorial limits, though this creates a distortion in assessing
sustainability nationally, we have made this project a tool that will be more easily usable for regio-
nal administrative bodies.

Each indicator is shown in two graphic layouts that show trends by area (North-East, North-West,
Centre, South and Islands) and by region. There is also a simplified representation (Chernoff
icon) of the indicator’s performance in terms of sustainability, by area and against the national
average. This summary assessment refers to each indicator, considered independently of the
others. Thus, interactions between different indicators are not considered, so as not to introduce
elements of subjectivity into the analysis.

There are 38 indicators overall, 13 of which deal with the socio-economic dimension, and 25 of
which deal with the environment.

The former are geared toward analysing the efficiency of production in the agriculture sector, its
capacity to create employment and its contribution to conservation of rural areas.

Specifically, the social dimension is analysed in two aspects: 1) human capital, with reference to
farmers and the number of people employed in agriculture within the economy; 2) equal opportu-
nity, with special emphasis on gender among farm workers and on rural populations.

The economic dimension is developed around three points: 1) efficiency, associated mainly with
the use of inputs; 2) viability, related to the potential for farms to survive in the market; 3) compe-
titiveness, especially as regards the sector’s contribution to the nation’s wealth, and the process
of capital accumulation within it.

Many of the indicators included in the social and economic dimensions are imported from other
disciplines, and are used for assessing sustainability by assigning them different valences. This
does not exclude the need to delve further into these areas, so as to arrive at indicators specifi-
cally designed for the analysis of agricultural sustainability.

The 25 indicators dealing with the environment provide information about the impact of agricultu-
re on the five components® on which analysis of the environment is structured, based on politi-
cally relevant environmental objectives defined in the preliminary phase.

Soil is considered a dynamic element and a non-renewable natural resource. Agricultural develop-
ment has contributed to the degradation of the soil’'s chemical, physical and biological characteri-
stics. The selected indicators are intended to assess the relationships between agriculture and soil,
using measurements that show the pressure brought to bear by the agricultural activities of live-
stock raising, the use of fertilisers and plant protection products, and other polluting substances.

Assessing the impact of farming on air quality is quite complex. Though agriculture is not the
main source of atmospheric emissions, it nonetheless has an effect in reducing the ozone layer

5 Environmental components considered are: 1. soil; 2. atmosphere; 3. water resources; 4. biodiversity; 5. landscape.



through gaseous emissions (methane, carbon dioxide and ammonia). The indicators for this envi-
ronmental component therefore are geared toward assessing the quantity of these emissions and
energy consumption (which is responsible for part of emissions).

The relationships between agriculture and water resources are also rather complex, owing to the
difficulties of isolating the impact of farming from that of other activities. Assessing sustainability in
the use of water in agriculture takes into consideration: 1) the quantitative aspect, with special
emphasis on the use of water resources and management (the type of technology used for irri-
gation, types of supply sources, etc.); 2) the qualitative aspect, relating to possible pollution of
water resources (balance of nutrients, leaching, etc.).

According to the definition stated by the Convention on Biological Diversity’, “biological diversity
means the variability among living organisms from all sources, including inter alia, terrestrial,
marine and other aquatic ecosystems and the ecological complexes of which they are part: this
includes diversity within species, between species and of ecosystems”. Biodiversity may be
analysed in terms of: a) genetic diversity (within species), which has to do with diversity of genes
within “domestic” species (vegetable or animal); b) diversity of species (among species), that is,
the number of species and population of wild species (flora and fauna) affected by agriculture,
including soil biota, and the effects of non-native species on agriculture; c) diversity of ecosy-
stems related to diversity of species, ecological processes and functions that can be observed in
various ecosystems “formed by populations of species relevant to agriculture or species commu-
nities dependent on agricultural habitats” (OECD, 2001). The selected indicators mainly address
the last two points; the first has not been considered for the moment, partly because of insuffi-
cient available data, and also because of its excessive depth with regard to the objectives of our
analysis.

Landscape is an issue similar to biodiversity in the complexity of articulating the elements that
make it up, and is linked to biodiversity in the similar nature of its relationships to agriculture. In
this study, landscape is assessed mainly by using “indirect” or proxy indicators that show agricul-
ture’s impact through changes in form and structure of the landscape (concentration and intensi-
fication of farming, for example).

For an analysis of the issues of biodiversity and landscape, some indicators of forested land were
also considered, as a basic component for assessing the degree of naturalness of the agri-
ecosystem.

4. How indicators were classified

As stated above, for each dimension (economic, social and environmental) a group of priority
objectives was established, with indicators selected accordingly. The whole process of selecting
and classifying indicators was done in full awareness that only by simultaneously pursuing all
objectives (wholly or in part) can the more general objective of sustainability be achieved.

In order to facilitate international comparisons of results, indicators have been classified using
the DPSIR framework (Driving force, Pressure, State, Impact, Response)? that make up the cau-
sal chain in the relationships between agriculture and the three dimensions of sustainability under

7 The Convention was ratified at the United Nations Conference on Environment and Development held in Rio de
Janeiro, Brazil, in 1992.

8 According to the AEA definition, driving forces (D) are the underlying causes of environmental impact. Pressures (P)
relate directly to the causes of problems, and refer to actions that produce environmental impact. State (S) describes
environmental conditions by referring to quantity and quality of environmental resources. Impact (l) refers to variations
in the state and the effects of driving forces. Response (R) concerns measures adopted to solve various problems
that have been identified (agri-environmental measures or more restrictive environmental regulations, for example), or
rather actions adopted by society in response to environmental changes. These actions can be for: a) preventing
and/or reducing negative impact; b) repairing environmental damage; c) preserving or restoring conditions of envi-
ronmental resources.



consideration. This model has been extended from the environmental to the social and economic
dimensions. The indicators classified according to the scheme described are listed in Table 1.

Table 1 - List of indicators of sustainability

SOCIAL DIMENSION DPSIR

1  Human Capital Agricultural employment D
2 Ageing index for farmers D
3 Educational level of farmers D
4 Equal opportunity Breakdown of workers in agriculture D
5 Resident population in rural municipalities D
6 Efficiency Profitability of labour D
7 Profitability of land D
8 Productivity of labour D
9 Productivity of land D
10 Viability Marginalisation D
11 Diversification in farm holders’ activities D
12 Competitiveness Share of agricultural value added

in total value added D
13 Fixed investments in agriculture D
14 Soil Herd density P
15 Livestock S
16 Phosphorus balance P
17 Use of plant protection products P
18 Atmosphere Methane emissions (CH,) P
19 Ammonia emissions (NH,) P
20 Carbon dioxide emissions (CO,) P
21 Direct use of energy P
22 Water resources (quality) Nitrogen balance P
23 Potential leaching of nitrates P
24 Fertiliser use P
25 Application of a fertilising plan R
26 Water resources Irrigation systems P

(quantity)

27 Irrigated land D
28 Type of catchment S
29 Biodiversity Protected areas R
30 Condition of plant species S
31 Woodded land affected by fire P
32 Organic farming P
33 Agri-environmental measures R
34 Landscape Utilised Agricultural Area R



35 Afforestation index S
36 Intensification P
37 Concentration P
38 Man-made and natural elements P

The inclusion of indicators within the context of a specific issue and/or dimension is a matter of
interpretation and perspective. The classification adopted here therefore is not rigid, and some
indicators may fit into other categories based on the questions they are called upon to address.
The balance among the number of economic, social and environmental indicators is in fact not
necessarily required, given: a) the different level of aggregation of parameters (and therefore of
information) of each indicator; b) the possibly incorrect categorisation of the indicators; c¢) uncer-
tainty about the most appropriate measures to be used (U.S. Interagency Working Group on
Sustainable Development Indicators, 1998). Furthermore, since the validity of a set of indicators is
generally limited time-wise because of their marked dependence on policy priorities and level of
knowledge, there should be enough margin of flexibility in the analysis scheme to allow for oppor-
tune variations, if policy priorities shift or our base of knowledge expands.

5. Implementazione e rappresentazione degli indicatori

Analysis of the indicators was made both by geographical area and by administrative region®.
The length of the time series is not uniform for all indicators, but varies according to availability of
data and type of indicator.

The data used come exclusively from official sources'®. Though this poses a limit to the analysis
on one hand, on the other it provides a realistic picture of the current possibilities for implemen-
ting internationally proposed indicators. Some of the indicators chosen are in fact subject to limi-
tations owing to lack of available data, which in some cases means insufficient geographical
coverage and in others incomplete time series.

The indicators are mainly the result of simple mathematical calculations between parameters.
Some indicators included in the environmental dimension, especially “nitrogen balance”, “pho-
sphorus balance”, “methane emissions” and “ammonia emissions”, use the ELBA economic-eco-

logical model designed by the University of Bologna and taken from the European CAPRI model.

The indicators are organised in a two-part format. The first part contains general information
about the issue under examination; the second describes the trend of the time series in various
areas and regions. The aim of this study is to provide a key for reading and a tool for interpreting
the progress of Italian agriculture towards sustainability, not to “read” the data. Therefore, a basic
comment is made about the trend of each indicator, in order to allow the data to speak for them-
selves, and leaving interpretation to sector experts and policy decision makers.

Comparisons among the regions are shown using graphics, to provide an immediate view of pro-
gress. Finally, a summary assessment is made of the progress towards sustainability of the indi-
cators in question, generally based on the path of the time series and using a schematic repre-
sentation (Chernoff icon).

® Areas and the regions they include are: North-West (Piemonte, Valle d’Aosta, Lombardy, Liguria); North-East (Trenti-
no Alto Adige, Veneto, Friuli Venezia Giulia, Emilia Romagna); Centre (Tuscany, Umbria, Marche, Lazio); and South
and Islands (Abruzzo, Molise, Campania, Basilicata, Puglia, Calabria, Sicily and Sardinia).

0 Most of the indicators were obtained with data from ISTAT, with the exception of the indicators of “direct use of
energy”, which come from the FADN database; “type of catchment”, taken from INEA data; “areas used for organic
farming”, with data from the Biobank database; and “conditions of species”, which use WWF data (Italian Botanical
Society).



Figure 1 - Schematic representation of the progress of agriculture towards sustainbility

@ = positive
@ = costant
@ = negative

Four appendices close the report. The first provides tables for each indicator, with the time series
of data shown by area and region. In some cases, in addition to the time series of the indicator
shown in the format, data will be shown relative to alternative indicators of the issue under analy-
sis. In the second, illustration is made of the method of calculation used for elaborating each indi-
cator, with information about data (source, length of time series). The third presents a survey of
political documents of the European Union having to do with sustainable agriculture and rural
development. Also highlighted are references to the ecological, economic and social dimensions
of sustainable agriculture and rural development. The fourth offers a list of websites that deal with
sustainable development, with emphasis on agriculture and rural development. The sites are divi-
ded into three categories. 1) international institutions and organisations; 2) national agencies and
ministries; 3) non-governmental organisations.

6. Final remarks and future developments

This study report offers a first attempt at assessing the sustainability of Italian agriculture, using a
set of indicators that allow for simultaneous assessment of social, economic and environmental
aspects. This set of indicators is put together in such a way as to be flexible and modifiable as
changes occur in society’s values and policy priorities, and as knowledge expands.

The indicators are a tool for monitoring and assessing sustainable development, making it possi-
ble to: a) verify whether patterns of economic activity are likely to satisfy sustainability objectives;
b) point out trade-offs among economic, social and environmental dimensions, and among sec-
tors of the economy.

Efficient use of this tool in the decision-making process requires however that the value of each
indicator be compared with predefined values, like thresholds, standards and targets. Such com-
parison, indeed, allows interpretation in the light of predefined objectives. As regards the problem
of interpretation and adoption of the indicators in specific cases, it is crucial to identify the condi-
tions necessary and sufficient for sustainability, beginning with a definition of sustainability criteria
for each of the three dimensions, economic, social and environmental. Simultaneous assessment
of progress in all three dimensions provides a view of the full picture.

Table 2 shows an initial schematic assessment of the indicators, based primarily on their pro-
gress.



Table 2 - Schematic assessment of indicators by geographical area

SOClAL DlMENSlON North-West North-East Centre  South &Islands Italy
1 Agricultural employment ® ® ® ® ®
2 Ageing index for farmers © ® ® ® ®
3 Educational level of farmers ® © © ® @)
4 Breakdown of workers in agriculture © © ® ® ©
5 Resident population in rural municipalities ® ® ® ® e

ECONOMIC DIMENSION North-West North-East Centre  South &Islands Italy
6 Profitability of labour © ) © ) )
7 Profitability of land © © © © ©
8 Productivity of labour © © © © ©
9 Productivity of land © I © ©® ®
10 Marginalisation ® ® ® ® ®
11 Diversification in farm holders’ activities ®) ® ® ® @)
12 Share of agricultural value added in total value added @ ® ® ® ®
13 Fixed investments in agriculture © © ® ® ©

ENVIRONMENTAL DIMENSION North-West North-East Centre  South &Islands Italy
14 Herd density
15 Livestock g g g g g
16 Phosphorus balance ® ® ® ® ®
17 Use of plant protection products ® ® ® ® ®
18 Methane emissions (CH,) ® © ® ® ®
19 Ammonia emissions (NH,) © © © © ©
20 Carbon dioxide emissions (CO,) ® ® ® ® ®
21 Direct use of energy © nd. ® ® ©
22 Nitrogen balance ® ® © ® ®
23 Potential leaching of nitrates ® ® ® ® ®
24 Fertiliser use © © ® ® &)
25 Application of a fertilising plan © © © © ©
26 Irrigation systems © © © ®© )
27 Irrigated land ® ® ® ® ®
28 Type of catchment n.d n.d. n.d. ® n.d.
29 Protected areas © © © © ©
30 Condition of plant species _ _ _ _ _
31 Wooded land affected by fire ® ® ® ® ®
32 Organic farming © © © © ©
33 Agri-environmental measures @) ®) © ®) @)
34 Utilised Agricultural Area ® ® ® ® ®
35 Afforestation index © © © © )
36 Intensification © © © © ©
37 Concentration ® ® ® ) ®
38 Man-made and natural elements ) ) © ® ©

The selection of indicators, as is often the case, was affected by the availability of data.
Nonetheless, in our case it was possible to cover all dimensions equally, ensuring a complete
overall view. This does not exclude the advisability of making further investigation of some issues
particularly inherent to the social (equal opportunity, for example) and environmental dimensions



(landscape, biodiversity).

The aggregation of indicators to reach a summary representation of sustainability is a complex
task, but it is necessary for encouraging inclusion of the objective of sustainability within the
process of forming and enacting public policy. Aggregation is a way of simplifying information to
make it easy to use in policy decision-making, which normally requires support tools that are con-
cise and easy to understand.

In this study we have pursued this purpose. Still, it should be pointed out that in the case of the
indicators we propose, the search for synthesis should be pursued with caution. Indeed, with indi-
cators of sustainability, using compensatory methods of aggregation (e.g. weighting means) may
generate biases in information.

Therefore a possible solution could be to adopt a tool for reading and summarising indicators,
which would retain information potential intact. The “dashboard” method", which uses the
metaphor of a vehicle’s instrument panel in terms of sustainability, seems to meet this requisite.
Indeed, it allows for managing and controlling the set of indicators, and overcomes the problem
of calculations on indicators that would introduce further subjectivity into the assessment
process. The dashboard also provides an efficient representation of the complexity of the issue
of sustainability (see Figure 2) and the impossibility of providing a univocal assessment.

The dashboard gives a simultaneous view of “degree of sustainability” for: a) all the dimensions;
b) each dimension; c) each theme within the dimensions; d) each indicator, making it possible to
analyse sustainability according to different levels of aggregation. It is also possible to develop
an analysis in different geographical categories (e.g. administrative region, municipality, etc.).

It is important to emphasise that the dashboard approach also requires identifying: 1) priority
objectives for the economy, the environment and social issues, based on values and objectives
of the public; 2) thresholds and target values for each indicator. The former, mainly associated
with policy decisions, are useful for setting the relative importance (and possibly the weight) of
the various issues of sustainability and related indicators. The latter are generally suggested by
the world of science; they are useful for interpreting the direction of certain developments and
trends, according to the distance-to-target method. This is especially true when referring to the
environment; its irreversibility, and our uncertainty and widespread ignorance of its characteris-
tics, require precautionary behaviour in defining and interpreting indicators.

" This approach, proposed by the [ISD/Consultative Group on Sustainable Development Indicators, “using the meta-
phor of a vehicle’s instrument panel, (...) displays country-specific assessments of economic, environmental, social
and institutional performance toward (or away from) sustainability” (http://www.iisd.org/cgsdi/dashboard.htm). See
also U.S. Interagency Working Group on Sustainable Development Indicators, 1998.
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Figure 2 - The dashboard of sustainability
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1. Agricultural employment

The number of people employed in agriculture contributes to preserving the viability of rural
areas, as well as of the sector itself. Economic interpretation of the progress of this indicator must
be made in consideration of its relationship to the indicator for work productivity. A decline in
labour may in fact be related to an increase in productivity.

In the industrialised countries generally, a negative trend can be observed in the number of peo-
ple employed in agriculture, both in totals and compared to other sectors. In Italy, the agriculture
sector occupies a total of approximately 1,120,000 persons, with 14% in the Centre, 37% in the
North and 50% in the South & Islands. Between 1991 and 2000, the number of people employed
in agriculture decreased by 4.5%, dropping on average from around 8% to 5% of total labourers.
The development in this variable is similar in all geographical areas, though in the South &
Islands farm labourers account for 9.3%, nearly twice those in the North (5.7%), and more than
three times those in the North-West (2.7%). On the regional level, the greatest decline was in
Marche (-8.2%), Abruzzo (-7.3%) and Umbria (-6.5%).

Agricultural employment (1991 = 100)
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2. Ageing index for farmers

Young farmers are an essential element for development and viability in rural areas. Compared to
older farmers, they show a greater tendency toward introducing technological innovation, and
adapt more quickly to regulatory, economic and environmental changes. Young people also con-
tribute to the viability of rural areas and consequently to the protection and stewardship of land
and natural space. This contributes to a better balance within the economy-environment-society
system. On a regulatory level, a legislative frame of reference exists which is geared toward pro-
viding incentives for young farmers to take the place of their older counterparts (EC Reg.
1783/2003; EC Reg. 1257/99).

Between 1993 and 2000, the ageing index increased on average nationwide from 34 to 38%. The
greatest increase occurred in the central regions (from 34% to 40%) and those of the North-East
(from 35% to 38%). Liguria, Sicily and Valle d’Aosta showed the greatest rates of increase, whe-
reas the percentage of older farmers declined in Sardinia and Lombardy. Regions in the Centre
averaged a relatively higher number of farms run by older farmers.

Ageing index (1993 = 100)
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Ageing index

Piemonte
Lombardy
Trentino-Alto Adige #

VenetOW
Friuli-Venezia Giu"%#

Liguria

Emilia-Romagna

Tuscany

Umbria
Marchem
Lazio#
Abmzzo#
Moliseﬁ
Campani%ﬁ
Puglia#
Basiliwtaﬁ
Calabriaﬁ
SiCilyW
Sardinia E——r

0% 10% 20% 30% 40% 50%

North-West North-East Centre  South & Islands Italy

© 6 6 6 6

17

01993
@2000

L
(=
=
>
Z
0
>
=
>
-




<
=
a
<
(%)
4
<
3
=
I

3. Educational level of farmers

A higher level of education can generally be associated with a greater tendency among farmers
to adopt technological innovations that may contribute to improving farms’ environmental perfor-
mance, improve working conditions and product quality, and increase productivity.

As far as the trend in educational level is concerned, between 1995 and 1999 this indicator sho-
wed a slight improvement: in fact, there was an increase in farm holders with high school diplo-
mas and those with middle school certificates; there was a decline, however, among farmers with
no formal education certificate and those with an elementary school education. The number of
university graduates remained practically the same (3% in 1999). There was also an improve-
ment in educational level among farm holders by individual geographical area and region. In
general, more farmers in the South and Islands had elementary school certificates, while more in
the North held secondary school certification.

Educational level of farmers in ltaly
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Educational level of farmers (1999)
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4. Breakdown of workers in agriculture

This indicator, together with the ageing index, provides a description of the characteristics and
potential of human resources employed in agriculture over the medium to long period. The redu-
ced gap between the sexes in labour helps to ensure more equal opportunity within the sector.

Between 1991 and 2000, females in agriculture increased nationwide, and the difference bet-
ween the number of males and females decreased. This phenomenon was more marked in the
North, especially the North-

West, where the difference dropped from 3% to 2%. But the divergence between males and
females remained stable in the Centre and South and Islands. This last area also registered a
higher percentage of male workers.

Difference between male and female workers in agriculture
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5. Resident population in rural municipalities

Maintaining population in rural areas is a social objective; meeting it depends largely on living
conditions (work opportunity, availability of services). The abandonment of these areas may cau-
se problems of degradation, both economically and environmentally.

Between 1991 and 2000, the resident population in rural areas nationwide remained substantially
the same, with a slight tendency toward growth. But rural municipalities of the South and Islands,
and to a lesser degree in the Centre, showed a tendency toward decline. Increases in population
in rural municipalities are partly attributable to recent phenomena of counter-urbanisation preva-
lent near large urban centres.

Resident population in rural municipalities in ltaly (1991=100)
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Resident population in rural municipalities
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6. Profitability of labour

This indicator, along with that for value added per hectare of UAA, measures the profitability of
the agriculture sector, or its capacity to remunerate input factors employed. Only if the sector is
competitive, and inputs used are adequately remunerated, can potential production be sustained
in the long term.

Between 1995 and 2000, value added per work unit grew annually by 4.47%. Increases above
the national average were seen in the regions of the North-West and the South and Islands,
especially Molise, Basilicata and Campania. There was a lesser increase in central regions. In
absolute terms, the highest values occurred in Liguria, Lombardy, Friuli Venezia Giulia, Emilia
Romagna and Marche.

Profitability of labour (1995 = 100)
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Profitability of labour (‘000 eurolira 1995)
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7. Profitability of land

As with profitability of labour, here too the value added per hectare of UAA fits into the group of
indicators for measuring productive efficiency. On a par with UAA, an increase in the value of this
indicator in fact signals higher profitability of land.

Between 1998 and 2000, agricultural value added per hectare of UAA increased regularly, both in
Italy as a whole and in all individual geographical areas. The increase in 2000 is due mainly to the
reduction in UAA registered in the census. The highest growth occurred in the North-West (3%)
and the South and Islands (2.7%). On a regional level, note should be made of the good perfor-
mance of Liguria (6.7%), with the highest value added per hectare (10.5%), and Valle d’Aosta
(5.4%) in the North (5.3%); and of Calabria (5.3%), Sardinia (4.7%) and Basilicata (4.5%) in the
South and Islands.

Profitability of land (1988 = 100)
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8. Productivity of labour

Productivity indicators provide a measurement of the efficiency with which agriculture converts
inputs into outputs. Increased productivity shows that greater production can be obtained with
the same quantity of inputs. Productivity of labour is one of the elements that provide information
about economic prosperity. In general, if productivity of labour increases, potential production
may be sustained over the long term, and/or future generations can produce more goods and
services with a given amount of labour.

In the last twenty years, productivity of labour has grown steadily. From 1980 to 2000, there was
an average annual growth of 3.7%. The greatest increase occurred in the regions of the Centre
(Abruzzo and Basilicata in particular) and those of the North-East (especially Piemonte and Ligu-
ria).

Productivity of labour (1980=100)
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Productivity of labour (‘000 eurolira 1995)
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9. Productivity of land

Productivity indicators provide a measurement of the efficiency with which agriculture converts
inputs into outputs. Increased productivity shows that greater production can be obtained with
the same amount of inputs.

Between 1982 and 2000, productivity of land increased annually by 1.3%, attributable both to an
increase in gross saleable product and a significant decrease in utilised agricultural area registe-
red in the last decade. The regions of the North-West, Liguria in particular, and the South and
Islands, especially Sardinia and Calabria, showed the greatest increases.

Productivity of land (1982=100)
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Productivity of land (000 eurolira 1995))
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10. Marginalisation

This indicator has to do with the growing incapacity of a farm to produce an acceptable income
because of deterioration in its economic and/or physical environment. The direct consequence is
an increased risk of closing down, which in turn leads to less protection of the land, potential loss
of biodiversity and less landscape stewardship. This can produce negative effects overall, socially
and environmentally. Still, from a merely economic point of view, the disappearance of small
farms (economically and/or physically) is not a negative element in itself.

The reduction in numbers of small farms is a common phenomenon in many industrialised coun-
tries. In Italy, between 1995 and 1999, the number of small farms declined in absolute terms by
approximately 500,000 units. In percentage terms, they dropped by six points, from 65% to 59%,
with the most marked reductions in the North. The phenomenon is widespread in all regions
except Valle d’Aosta, Abruzzo, Puglia, Campania and Sicily.

Marginalisation (1995= 100)
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Marginalisation
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11. Diversification in farm holders’ activities

The percentage of farms classified by farm holders’ activities provides a measurement of a farm’s
economic diversification: the higher the percentage of farms run by farm holders who diversify
their activity, the greater the farms’ economic viability. Diversification of activity is a medium-term
strategy of risk management that may, however, reduce economic efficiency.

From 1993 to 1999, there was a general tendency among farm holders to increase the degree of
diversification in their activities by taking on other work. The percentage of farm holders who wor-
ked “exclusively on the farm” dropped from 73.6% to 71.3%, whereas those who worked “mainly
on the farm” rose from 3.6% to 5%, and those with activities “off the farm” increased from 22.8%
to 23.6%. This national trend was reflected in all geographical areas with the exception of the
North-West, where there was a particular increase in farm holders mainly employed on their
farms. In all other areas, the trend followed the national average. Among the regions, Piemonte,
Valle d’Aosta, Emilia Romagna and Tuscany showed the highest percentages of farms run by
holders in the “exclusively on-farm” category.

Diversification in farm holders’ activities in Italy
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Diversification in farm holders’ activities (1999)
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12. Share of agricultural value added in total value added

The contribution of the agriculture sector to national wealth provides indications about the secto-
r's weight within the economic sector, and thus about its competitiveness with regard to other
sectors. Nevertheless, an inverse relationship exists between this indicator and the level of matu-
rity of the economy, so that in the more advanced economies the indicator’s value is lower.

In recent years the share of value added of agriculture in total value added has continually decli-
ned, to an annual rate of 2.5%, reaching values comparable to those for central and southern
Europe. The lowest impact is in regions of the North-West and the Centre, whereas especially in
the South and Islands agriculture’s contribution to total value added has remained above 4%,
though it has declined to 2.7% above the national average. The regions with the highest share of
agricultural value added in total value added (> 5%) are Basilicata, Calabria and Puglia.
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Share of agricultural value added in total value added
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13. Gross fixed investments in agriculture

Gross fixed investments in agriculture help to increase the competitiveness and efficiency of the
sector. The share of investments in agricultural value added is around 30%, with an annual rate of
growth of 1.5% from 1995 to 2001.

The regions with the greatest investments are Lombardy, Emilia Romagna and Puglia. Between
1995 and 2001, the rate of capital accumulation grew overall, with a 2.4% average annual rate of
variation. Geographically speaking, there was strong performance in the North (3.1% in the
North-East and 2.9% in the North-West), followed by the South and Islands (2.1%, attributable
mainly to Sardinia and Sicily) and the Centre with a more modest dynamic (1.2%, attributable
mainly to Umbria, Abruzzo and Lazio).

Expenditures for fixed investments in agriculture (1995=100)
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Expenditures for fixed investments in agriculture

(million eurolira 1995)
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14. Herd density

This indicator provides information about potential environmental pressure, especially on the soil,
brought about by raising livestock. Such pressure comes mainly from animal-produced effluents,
but also from excessive trampling, and may cause soil degradation and water pollution.

From 1970 to 2000, the indicator’s value rose from 0.49 to 0.82, signalling growing pressure of
raising livestock on the environment. The phenomenon affected all geographical areas, though to
varying degrees. The greatest increases occurred in the regions of the North, especially Valle
d’Aosta, Trentino Alto Adige and Liguria; the increase in the Centre and the South and Islands
was slightly lower than the national average. Exceptions were Sardinia, Molise and Marche. The
highest absolute values for the indicator were recorded in Lombardy, Veneto and Emilia Roma-
gna.
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Herd density (LU/UAA)
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15. Livestock

The environmental pressure from raising livestock, besides herd density, varies according to type
of livestock. For example, water eutrophication owing to high levels of nitrogen and phosphorus
tends to be more frequent in areas with higher concentration of pigs, while soil degradation is
more common in areas where sheep and goats are raised. By dividing livestock by type, environ-
mental pressure associated with different species can be shown.

In the period under examination, the breakdown of livestock raising changed. More pigs and
poultry were raised, compared with cattle. This trend was stronger in regions of the North-West
and North-East: the reduced number of cattle was compensated in the first case by a marked
increase in pigs; in the second, by an increase in poultry. In the Centre, increases were recorded
in the number sheep, goats and poultry, whereas the breakdown of stock remained more stable
in the South and Islands.
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Livestock 2000
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16. Phosphorus balance

This indicator shows the input/output balance of phosphorus per hectare of land, thus providing
data about quantitative surplus. Excess phosphorus released onto the land by organic fertilisers
(manure, sewage) and mineral fertilisers (synthetic) is considered one of the agricultural sources
of pollution and alteration of the biological and structural balance of the soil. An excess of pho-
sphorus in the soil may in fact reduce species diversity, thus altering competitive equilibrium. Pho-
sphorus is also the main cause of freshwater eutrophication. Reducing levels of phosphorus in
soil may take decades, since available phosphorus has to be replaced by reserves of unavailable
phosphorus in the soil. It is therefore unreasonable to expect a reversal of this trend in the short
term, even with potential reduction in input levels.

Regions with the highest surplus per hectare are those in the North, especially Lombardy and
Veneto (more than 60 kg/ha) and Emilia Romagna (36 kg/ha). But those very regions have achie-
ved the greatest reductions in the last six years, whereas despite relatively lower figures the
regions of the Centre and South showed the highest increases, especially Umbria, Puglia and
Sicily.

Phosphorus balance (1994= 100)
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Phosphorus surplus (kg/UAA)
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17. Use of plant protection products

This indicator takes into consideration the amount of plant protection products (classed accor-
ding to toxicity and content of active ingredients) marketed annually, by hectare of “treatable”
area. Plant protection products are used to protect harvests against parasites, pathogens and
infestants, and to ensure high quality of production. These substances may remain in the envi-
ronment for long periods of time in some cases. Their main impact is on the soil (which under-
goes changes in chemical, physical and biological properties), on both surface and groundwater,
on biological equilibrium (micro-fauna, flora and fauna), and on human health as well.

In fifteen years, the quantity of plant protection products distributed for agricultural use in ltaly
has decreased by almost 18%, with a marked drop of 10% in the last five years in the use of pro-
ducts that are highly toxic, toxic, or toxic and noxious. There has not, however, been a similar
reduction in active ingredients, and their use has remained substantially unchanged. An analysis
by unit of “treatable” area confirms on the one hand the marked reduction of the most highly toxic
products (especially in the Centre and the North), and on the other it shows a 3% increase in the
total amount of plant protection products and a 5% increase in active ingredients. These figures
derive mainly from the significant reduction in UAA registered in 2000.

Plant protection products distributed for agricultural use (1997=100)
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Plant protection products distributed for agricultural use,
classified by toxicity (kg/ha, 2000)
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18. Methane emissions (CH4)

One of the greatest environmental challenges for the international community is the reduction of
greenhouse gases (GHGs). Indeed, the agreements reached in the Kyoto Protocol call for a
reduction in GHGs by 6.5% compared to 1990 levels, to be achieved between 2008 and 2012.
Methane is one of the gases responsible for the greenhouse effect and climate change, resulting
in a rise in the temperature of the earth’s surface and the lower atmosphere, and causing distur-
bing repercussions for animal and plant life. Over 30% of methane emissions come from agricul-
ture, especially livestock farming (mainly the raising of ruminants) and rice cultivation.

From 1994 to 2000, methane emissions dropped by 1.6%, from 720,000 to nearly 708,000 ton-
nes. This reduction occurred almost entirely in the North-East, as against increases in the North-
West and the Centre. The greatest quantity of CH4 emissions was produced in the South and
Islands (especially Sardinia) and the North-West (especially Lombardy).
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Methane emissions (tonnes)
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19. Ammonia emissions (NH,)

Agricultural practices cause nitrogen loss by volatisation, in the form of ammonia, which increa-
ses acid rainfall and eutrophication of soil and water systems. Around 90% of ammonia emis-
sions in Europe come from agriculture. The main sources are: a) livestock effluents (based on
breakdown, management and use); b) nitrogenous mineral fertilisers (according to fertiliser qua-
lity, pedo-climatic characteristics and the vegetative phase of the plant when fertiliser is applied).

The Geneva Convention on trans-border atmospheric pollution (1999) introduced target reduction
levels, differentiated by country, that together would lower NH3 by 17% compared with 1990
levels.

Between 1994 and 2000, there was a gradual decrease in atmospheric ammonia emissions both
nationally and regionally. The greatest reductions were achieved in Friuli Venezia Giulia and
Campania.

Ammonia emissions (1994=100)
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Ammonia emissions (tonnes)
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20. Carbon dioxide emissions (CO,)

This indicator monitors emissions of CO, in agriculture. In particular, it assesses emissions from
tractor fuel combustion, which are the main source of CO,. The accumulation of CO, in the atmo-
sphere, by altering its degree of radioactivity, may cause important changes in climate balance.

Reducing CO, emissions is one of the obligations established by the United Nations Framework
Convention on Climate Change and the Kyoto Protocol, which bind Italy to reducing its GHG
emissions by 6.5% compared with 1990 levels between 2008 and 2012.

From 1994 to 1998, CO, emissions increased on average by 2.6%. The highest emissions were
in the North, especially Lombardy, Emilia Romagna (with over 1,000,000 tonnes per year) and
Veneto (964,000 tonnes).

Carbon dioxide emissions (1998)
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Carbon dioxide emissions (‘000 tonnes)
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21. Direct use of energy

This indicator provides an estimate of energy consumption based on the use of various direct
inputs used in agriculture (fuels and lubricants). The amount of energy consumed depends not
only on external factors like atmospheric conditions, but also on technologies used, the introduc-
tion of new agricultural practices, and policies that regulate input use.

By rationalising direct energy consumption, benefits may be gained both economically (greater
efficiency) and environmentally, through better conservation of non-renewable resources, lower
emissions of gases into the atmosphere, reduced risk to human health and less water pollution.

In 2000, direct consumption of energy was 363,713 GJ. Between 1998 and 2000, this was redu-
ced by 6%, from 5.3 to 5 GJ per hectare. This trend was influenced by reductions in the South
and Islands, and to a lesser extent in the North-West, as against an increase in energy use in the
central regions.

Direct consumption of energy (GJ/UAA)
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Direct consumption of energy (GJ/farm)
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22. Nitrogen balance

Nitrogen is one of the indispensable inputs in both plant and animal production, essential for
growth and production. Nitrogen requirements vary according to type of crop and/or livestock,
and their productive performance. For plant production, supplies of nitrogen can be both inorga-
nic and organic (manure and refluents); for animals, it comes from plants and sub-products used
as feed. In terms of nutritive content, the output of plant production is the input for animal pro-
duction, and vice versa.

An excess of nitrogen may compromise the quality of surface and groundwater (through percola-
tion and leaching) and air (through ammonia emissions that increase acid rainfall), as well affec-
ting the equilibrium of aquatic ecosystems. Nitrogen loss also implies a loss of economic resour-
ces for farmers.

After an initial reduction in the surplus of nitrogen, an average increase was observed in 2000,
due partly to less UAA registered in the census. Only the Centre showed a reduction compared to
1994 (-17.22%). Increases in the North did not exceed 10%, whereas the South and Islands regi-
stered increases of more than 50%. Regionally the situation varied considerably, with increases
of over 230% in Puglia and decreases of up to 90% (Trentino Alto Adige).
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Nitrogen balance (kg/UAA)
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23. Potential leaching of nitrates

This indicator measures the potential environmental pressure of agriculture (crops and livestock)
on aquifers.

When available nitrogen exceeds the amount needed, the surplus is dispersed into the environ-
ment by leaching and volatisation processes. Leaching of nitrogen causes water pollution, and
together with large amounts of phosphorus causes water eutrophication. The amount of leached
nitrogen, and the resulting water pollution from nitrates, depends not only on the quantity of nitro-
gen applied, but also on features of the agri-environmental system (e.g. type of soil), the process
of de-nitrification, climate conditions and seasons of the year (most losses occur in autumn and
winter when plants need less nitrogen and the mineralization of organic matter increases the
nitrate content of water in the soil), crop lay-out (nitrogen absorption depends of the type of crop)
and cultivation practices (quantity and timing of fertiliser distribution). High surpluses of nitrogen
can therefore present low risks of leaching and resulting pollution, and vice versa, based on
pedo-climatic conditions and techniques.

In 2000, leached nitrogen (11.37 kg/ha) was approximately one fourth of that in excess (see indi-
cator 22). In analysing the amount of leached nitrogen, the pronounced differences between sur-
plus levels in the geographical areas are considerably minimised, meaning the risks of pollution
are fairly uniform throughout the country. Nonetheless, the South and Islands showed the lowest
levels (<10 kg/ha).

Potential leaching of nitrates (kg/ha, 2000)
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Potential leaching of nitrates (kg/ha, 2000)
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24. Fertiliser use

Mineral fertilisers useful for plant nutrition may cause soil degradation, pollution of water resour-
ces and problems of instability in aquatic ecosystems (eutrophication and loss of biodiversity).
Use per area unit gives an indication of potential environmental pressure from fertilisation.

The use of mineral fertilisers is regulated by Legislative Decree 152/99, which acknowledges the
European Directive 91/676/EEC, and Law 748/84 and subsequent changes. The Ministry for Agri-
cultural Policies Decree of 19/04/99 “Approval of the Code of Good Agricultural Practice” also
defines usage procedure.

After peaking in 1993, distribution of fertilisers per hectare of fertilisable area steadily declined
(except for a slight increase in 1997), and then rose again in 2000 when the census revealed a
significant decrease in UAA. Overall, since 1990, there has been an increase in the Centre and
the South and Islands, and a decrease in the North-West. There has been an annual decline in
the regions of Valle d’Aosta, Piemonte, Lombardy, Emilia Romagna, Tuscany, Abruzzo, Molise
and Puglia.

Fertiliser use (1990=100)
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(kg/unit of fertilisable land)
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25. Application of a fertilising plan

The application of a fertilising plan, by controlling methods, timing and doses of fertiliser, reduces
excess nutrients in the soil and inhibits them from being dispersed in water. This practice is a
possible answer to environmental pollution due to fertilisers, and contributes to sustainability in
agriculture.

The percentage of farms that adopt a fertilising plan is rising rapidly. Since 1998, it has increased
by more than 40%, from 20% to 30% of farms. The greatest increases have been in the South
and Islands (especially Abruzzo, Campania and Calabria), which have now reached a percentage
comparable with the other areas of the country. The percentage of farms in the Centre that use a
fertilising plan remains lower than the national average, despite a marked increase in Umbria.

Application of a fertilising plan (1998=100)
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Application of a fertilising plan
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26. Irrigation systems

This indicator tracks the use of various irrigation methods. Irrigation systems can be divided into
two categories: those that use more water (flooding, furrowing and lateral seepage); and those
that use less (sprinklers and drippers). Irrigation systems of the first type exert greater environ-
mental pressure that those of the second. Indeed, besides using more water, they can disperse
substances that may pollute the water table, and runoffs that cause water erosion.

The most widely used irrigation systems are sprinklers (around 46% of irrigated farms) and furro-
wing and lateral seepage (44%), which has declined in use over the last decade and is no longer
the preferred system. In the North-West furrowing remains prevalent (67% of farms), whereas in
the North-East sprinkling is the method most widely used (68%). From 1980 to 2000, fewer farms
used furrowing and flooding, and more used sprinkling and drip irrigation, systems that are more
efficient and have less environmental impact.
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Irrigation systems in Italy

100% 1 — |
90%

80% -
70% -
60% -
50% -
40% - I
20% | -7/

20% +

10% +

0%
1982 1990 2000

O sprinkling B flooding O furrowing and lateral seepage O drip B other

64



Irrigation systems (2000)
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27. Irrigated land

This indicator is offered as a proxy for the quantity of water effectively used in agriculture. The
figures are influenced by such factors as pedo-climatic conditions and type of crop. There is more
irrigated land in the South and in areas with more fruits and vegetables and crops with high value
added.

Besides indicating more use of water resources, a higher percentage of irrigated UAA where the
soil is unsuitable for planting certain crops may signal problems of soil degradation (water ero-
sion, contamination from the transport of chemical substances) and loss of biodiversity as a
result.

In 2000, Italy had 2,468,000 hectares of irrigated land, or 18% of UAA. Compared to 1982, it
increased slightly in absolute terms and quite considerably in terms of UAA, from 10% to 18%.
This trend may be largely attributed to the significant reduction in UAA registered in the 2000 cen-
sus. The North showed the highest irrigated UAA and the greatest annual rate of increase. Irriga-
ted UAA in the Centre and South did not exceed 11%, though the annual rate of increase was
around 3%. As for the regions, the greatest increases occurred in Piemonte and Valle d’Aosta.

Share of irrigated UAA (1982=100)
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Share of irrigated UAA
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28. Type of catchment

Of the water abstracted from the 741 sources used by regional water authorities in the South and
Islands, 53% comes from catchment of groundwater (mostly from wells in Puglia). Catchment
from surface wells makes up 5% (mainly in Campania and Basilicata); water abstracted from
springs - whose flow are often scant - are used mainly for irrigation purposes, and accounted for
8%. Water abstracted from natural lakes and/or reservoirs and artificial lakes accounted for nearly
10% and also includes large storage beneath dams. Finally, there are 119 (16%) river weir inta-
kes and 30 (4%) canal intakes.

The abstracting of groundwater (almost 60% of registered sources) causes the greatest environ-
mental pressure, since in cases where bodies of water are exploited faster than they can be
replenished the water table may drop, and in areas close to the sea, saltwater can seep in and
damage water quality. The situation is actually even worse, as the indicator does not include pri-
vate catching structures that do not fall under planning and control measures, and which are
often linked to illegal pumping.

The case in Puglia is especially significant: 92% of supply comes from groundwater, a fact aggra-
vated by a poorly developed surface-water network and widespread use of irrigation farming.

Percentage breakdown of types of catchment by region
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29. Protected areas

Protected areas have significant natural and environmental value protected by specific safe-
guards, including bans on activities that may damage the landscape, natural environments and
protected flora and fauna.

The increase in numbers or dimensions of these areas therefore indicates improvements to the
landscape and greater protection of biodiversity.

In 2000, there were 669 protected areas in Italy, covering a total of 2,752,952 hectares, which
included 21 national parks, 143 state nature reserves, 15 state marine reserves, 110 regional
nature parks, 252 regional nature reserves and 128 other protected natural areas. In the last fif-
teen years, protected areas increased by 8.5% (from 445 to 669); there was a particular increase
in parks (from 75 to 110) and regional nature reserves (from 172 to 252). The greatest percenta-
ge of national nature areas is concentrated in the South and Islands (around 50%), correspon-
ding to 11.2% of total area. The three regions with the greatest number of protected areas are, in
order: Campania, Abruzzo and Trentino Alto Adige; Molise and Liguria have the fewest.
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30. Condition of plant species

This indicator monitors the presence and condition of some endangered plant species (included
in the “Red List”), relevant to the objective of preserving species diversity. In this case, measure-
ment of biodiversity is associated with the concept of richness of species, or their
presence/absence.

Though a reduction in number of species generally indicates diminished biodiversity, caution
must be used in interpreting this indicator, since it should be considered in connection with expec-
ted richness of species in habitats and the ecological areas under consideration, that is to say,
with characteristic species in various habitats.

The regions with the most endangered plant species are Sicily (589), Lazio (563) and Abruzzo
(518). In Sicily 6 species are already extinct, and 29 are extinct in the wild. The highest percenta-
ge of threatened and severely threatened species is in Sardinia, Marche, Puglia and Liguria.

Analysis has not been made by area and nationally, since the aggregation of regional data does
not correspond to the number of endangered species by area or nationally, as each species may
be endangered in more than one region.

Extinct and endangered species (1995)
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Extinct and endangered species (1995)
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31. Wooded land affected by fire

Forest fires are one of the main causes of degradation and destruction of Italy’s forest heritage.
Damage caused by fires is both direct and indirect. The first type concerns damage with imme-
diate economic effects; the second regards environmental damage (changes in plant population,
reduction in hydro-geological defence, a drain on landscape and tourist-recreation areas etc.).
The indicator may be used as a proxy for loss of biodiversity, though it should be used in connec-
tion with information about the fragility of the ecosystems involved. It also gives information about
the “response” to the phenomenon of fires, in terms of prevention and control.

From 1985 to 2000, almost 0.7% of Italy’s wooded lands were affected by fire annually on avera-
ge. Following a drop in 1995 and 1996 (2.2%), the figures for the indicator again began to rise,
reaching levels that hovered between 0.7% and 0.9%. In 2000, the regions of the South and
Islands recorded much higher figures (2.2% on average) compared to the Italian average of
0.87%. The worst-hit regions in 2000 were Puglia, Sicily and Calabria, with affected areas appro-
ximately 10 times those in most other regions of Italy. The area least affected was the North-East,
with an average of 0.03% of wooded land affected by fire.

Wooded land affected by fire (1985=100)
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Wooded land affected by fire (1985=100)
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32. Organic farming

Organic farming is based on production methods that exclude the use of synthetic fertilisers, plant
protection products, herbicides and genetically modified organisms, thus generating positive
effects on biodiversity.

Since 1990, the increase in organically farmed land has been encouraged by several European
Community regulations (EEC Reg. 866/90, EEC Reg. 2328/91, EEC Reg. 2078/92, EEC Reg.
2081/93 and EEC Reg. 2088/93). Reg. 1804/99 also extended the previous regulation (Reg.
2092/91) to livestock products for recognition of organic production.

Between 1993 and 2000, there was continuous growth in organic farming, in terms of both utili-
sed area and number of farms. UAA for organic farming went from 0.6% to 8%, with an average
annual increase of 38%. The greatest increases were in the South and Islands, especially Sardi-
nia and Calabria. There were reductions in Friuli Venezia Giulia. Along with increases in land,
there was a parallel increase, especially in the South and Islands, in the number of organic farms
(from 4,700 in 1993 to 54,000 in 2000).

Organic farming share of UAA (1993=100)
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Organic farming share of UAA

Piemonte
Valle d’Aosta
Lombardy

Trentino-Alto Adige
Veneto
Friuli-Venezia Giulia

Liguria

Emilia-Romagna
Tuscany
Umbria

Marche

Lazio

Abruzzo

Molise
Campania
Puglia

Basilicata

Calabria

Sicily

Sardinia
0% 5% 10% 15% 20% 25% 30% 35%

North-West North-East Centre South & Islands Italy

© © © o0 o

77

01993
W 2000

®
(o)
=
<
m
~
4
=




=
vy
(-
T
2
Q
o
(-]

33. Agri-environmental measures

Agri-environmental measures are one possible response for improving the impact of agriculture
on the environment. They increase environmental value of agricultural areas, with positive effects
for conservation of biodiversity.

The regulation governing agri-environmental measures (EEC Reg. 2078/92), replaced by mea-
sure F in the Rural Development Programmes (EEC Reg. 1257/99), aims on the one hand to limit
the risks of pollution from agriculture by encouraging less intensive production; on the other hand,
it seeks to provide incentives for creating positive external effects, like protecting biodiversity and
improving landscape.

The adoption of agri-environmental measures has increased considerably. In 2000, the areas
affected had reached 2,748,914 hectares, or 21% of national UAA. At the same time, the number
of recipients rose over the period of analysis from 14,000 to 194,000. The greatest increases in
UAA affected by agri-environmental measures occurred in the South and Islands, with an annual
rate of variation above the national average, equal to 91%; next came the regions of the North-
West (80%), the Centre (77%) and the North-East (36%). Regionally speaking, the greatest ave-
rage annual increases occurred in Campania, Liguria and Sardinia, whereas Valle d’Aosta and
Trentino Alto Adige had the greatest amount of UAA.

Share of UAA affected by agri-environmental measures (1994=100)
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Share of UAA affected by agri-environmental measures
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34. Utilised Agricultural Area

Variations on the impact of UAA on ltalian territory involve changes to the landscape, agriculture
being the main user of land. This indicator refers to the structure of landscape and concerns the
portion of land utilised for agriculture.

Between 1982 and 2000, the amount of UAA in Italy dropped by 16.6%, from 53% to 44% of
national territory. By geographical area, the smallest decrease was in the North-East (-8.7%),
whereas the greatest drop was in the regions of the South and Islands (-21.5%), though these
regions retain the largest amount of land occupied by UAA. The regions with the highest percen-
tages of UAA per total area are Puglia (65%), Basilicata (54%), Marche (52%) and Emilia Roma-
gna (50%), while the lowest percentages were in the North: Liguria (12%) and Valle d’Aosta
(22%).

Utilised Agricultural Area (1982=100)
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Utilised Agricultural Area
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35. Afforestation index

Forests play a major role in biodiversity conservation and hydro-geological protection, and thus in
defining certain environmental conditions that contribute to the makeup of the landscape. They
are therefore one of the basic elements of landscape structure, and important for the develop-
ment of economic, tourist-recreational and residential activities.

Wooded land in Italy amounts to 6,853,808 hectares, located mainly in the regions of the North,
especially Tuscany, Piemonte and Trentino Alto Adige. The afforestation index is 22.7%, a lower
figure than the European average, despite the fact that Italy is made up mostly of mountains and
hills. The highest values are for Liguria, Trentino Alto Adige and Tuscany. From 1960 to 2000,
wooded land increased by over a million hectares, thanks to replanting, and also to the natural
afforestation of abandoned agricultural land. The greatest increases were in the South and
Islands (30%), especially Sicily, Sardinia and Puglia, with an annual variation of 0.87%. The
breakdown by type of timber shows a prevalence of coppice (52.8% of total wooded land), follo-
wed by high timber (43.3%) and Mediterranean scrub (3.9%).

Afforestation index (1960=100)
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Afforestation index
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36. Intensification

Management methods in agriculture influence the characteristics of agri-ecosystems, and thus
of the agrarian landscape. This indicator can be used to monitor the evolution of the agrarian
landscape in connection with forms of intensive agriculture, a farm management method that
involves high inputs per land unit and farming practices that may cause negative environmental
effects. The indicator may also be used to gather information on the extent of soil exploitation.
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From 1982 to 2000, the process of intensification slowed, with a reduction of 14% in UAA devoted
to intensive crops. Figures higher than the national average (12.5%) were recorded in the North-
East and the South and Islands. For the regions, the greatest yearly rates of reduction occurred in
Liguria, Tuscany and Sardinia, whereas the largest areas of intensive farming were in Campania

and Sicily.
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37. Concentration

The various setups of agricultural structure affect the shape of the landscape. Concentration of
production refers to the decline in number of farms, a phenomenon often accompanied on the
one hand by an increase in average size, and on the other by a decline in the number of small
farms, resulting in the abandonment of the countryside and loss of agrarian landscape.

The number of farms dropped between 1982 and 2000 by nearly 700,000, or more than 20%.
This decline mainly affected smaller farms (< 5 ha), which dropped at an average annual rate of
10% compared to larger farms (> 50 ha). The phenomenon especially affected the North-West
and North-East; in the Centre, the value of the indicator was reduced at a much more modest
rate; contrarily, in the South and Islands it increased, with the highest percentages in Sardinia,
Puglia and Basilicata.
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38. Man-made and natural elements

Natural elements, like rows of trees, hedgerows, groves and thickets, and man-made elements
like ditches and turning spaces, contribute to the diversity of the landscape, and in some cases to
its cultural identity. Little wooded formations (groves, thickets), rows of trees and hedgerows also
play a role in conserving biodiversity.

In 1998, there were approximately 28 metres of ditches and turning spaces per surface unit, and
8 metres of rows of trees and hedgerows. Rows of trees and hedgerows were denser than ave-
rage in the North-West (approximately 15 m/ha) and North-East (10 m/ha), especially in Lom-
bardy, Veneto and Friuli Venezia Giulia; ditches and turning spaces were prevalent in the North-
East. Small wooded areas were found mainly in the North-East (17 sg.m./ha) and Centre (16
sqg.m./ha), with the largest expanses in Veneto, Marche and Tuscany.
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Man-made and natural elements
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Tab. 21 - Direct use of energy
Ratio of the amount of energy consumed in agriculture to UAA (Giga Joules/ha of UAA)

Year Variation

1998 \ 1999 \ 2000 1998/2000
Italy
Number of farms 2984 3.268 2935 -1,64
Average UAA 293 2437 24,84 832
Quintals per farm 23,43 24,78 23,85 1,82
Quintals per ha 1,02 1,02 0,96 -599
Quintals total 69.902 80.982 70.008 0,15
Expenditure per farm (euro) 998 1135 1.304 30,68
Expenditure per ha (euro) 44 47 53 20,65
GJ per farm 121,73 128,86 123,92 1,80
GJ per ha 5,31 5,29 4,99 -6,01
GJ total 363.237 21111 363.713 0,13
North-West
Number of farms 222 240 181 -1847
Average UAA 12,78 18,87 2236 74,91
Quintals per farm 1717 16,31 28,96 6861
Quintals per ha 1,34 0,86 1,30 -3 60
Quintals total 3813 3915 5241 37,47
Expenditure per farm (euro) 793 766 1.527 92,57
Expenditure per ha (euro) 62 Y 68 10,10
GJ per farm 89,39 8537 151,11 69,04
GJ per ha 6,99 4,52 6,76 -3,36
GJ total 19.845 20.489 27.350 37,82
Centre
Number of farms 533 504 483 -9,38
Average UAA 23,62 24,76 2418 236
Quintals per farm 28,05 31,44 32,20 14,80
Quintals per ha 1,19 1,27 1,33 1215
Quintals total 14.950 15.844 15.552 4,03
Expenditure per farm (euro) 1.094 1.379 1.764 61,17
Expenditure per ha (euro) 46 56 73 57,45
GJ per farm 145,59 163,30 167,29 14,91
GJ per ha 6,16 6,60 6,92 12,25
GJ total 77.601 82304 80.803 4,13
South & Islands
Number of farms 2229 2524 2271 1,88
Average UAA 23,77 2481 2517 588
Quintals per farm 2294 24,26 21,67 -554
Quintals per ha 097 0,98 0,86 -10,79
Quintals total 51.139 61.223 4214 -376
Expenditure per farm (euro) 995 1121 1.188 19,42
Expenditure per ha (euro) 42 45 47 12,79
GJ per farm 119,24 126,12 11253 -563
GJ per ha 5,02 5,08 447 -10,87
GJ total 265.790 318318 255560 -385

Source: INEA calculations using FADN figures, various years.
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APPENDIX 2
METHODOLOGY



SOCIAL DIMENSION

1. Agricultural employment

Description: the indicator is the percentage share of people employed in agriculture to total employed.
Calculation is also made of the average annual rate of variation from 1991 to 2000.

Period: annually from 1991 to 2000.

Source: ISTAT, Forze di lavoro, various years.

2. Ageing index for farmers

Description: the indicator is calculated as the percentage share of the number of farmers over age
65 in total number of farmers.

Calculation is also made of the average annual rate of variation from 1993 to 2000.
Period: 1993, 1995, 1996, 1997, 1998, 1999, 2000.

Source: ISTAT, Struttura e produzioni delle aziende agricole, various years; Censimento generale
dell’agricoltura, 2003.

3. Educational level of farmers

Description: the indicator is calculated as percentage breakdown of farmers by level of education,
indicated by type of study completed: university, high school, middle school, elementary school, no
certificate.

Period: 1990, 1995, 1997, 1998, 1999.
Source: ISTAT, Struttura e produzioni delle aziende agricole, various years.

4. Breakdown of workers in agriculture

Description: the indicator gives the difference between the rate of men employed (ratio between
men employed in agriculture to total workers in agriculture) and the rate of women employed (ratio
between women employed in agriculture to total workers in agriculture).

Calculation is also made of the percentage of variation from 1991 to 2000.
Period: annually from 1991 to 2000.
Source: ISTAT, Annuario statistico italiano, various years.

5. Resident population in rural municipalities

Description: the indicator is calculated as the percentage share of resident population in rural
municipalities in total population.

Rural municipalities are defined as those with population density of less than 100 inhabitants per
sq.km., or a percentage share of agricultural employment higher than 12.5 (twice the European
Community average) as of the 1991 census. The number of municipalities thus remains fixed for
the period under consideration.

Calculation is also made of the average annual rate of variation from 1991 to 2001.
Period: annually from 1991 to 2001.
Source: ISTAT, Movimento anagrafico dei comuni, various years.
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ECONOMIC DIMENSION

6. Profitability of labour

Description: the indicator, expressed in thousands of 1995 eurolira, is obtained by calculating the
ratio of value added of agriculture, forestry and fishing, at basic prices, to work units in agriculture.

Calculation is also made of the average annual rate of variation from 1995 to 2001.
Period: annually from 1995 to 2001.
Source: ISTAT, Conti economici territoriali, various years.

7. Profitability of land

Description: the indicator, expressed in thousands of 1995 eurolira, is obtained by calculating the
ratio of value added from agriculture, at basic prices, to Utilised Agricultural Area.

Calculation is also made of the average annual rate of variation from 1988 to 2001.
Period: annually from 1988 to 2001.

Source: ISTAT, Conti economici territoriali, various years; Censimento generale dell'agricoltura,
1993, 2003; Struttura e produzioni delle aziende agricole, various years.

8. Productivity of labour

Description: the indicator, expressed in thousands of 1995 eurolira, gives the ratio of production in
agriculture, hunting and forestry to work units in agriculture.

Calculation is also made of the average annual rate of variation from 1980 to 2001.
Period: annually from 1980 to 2001.
Source: ISTAT, Conti economici territoriali, various years.

9. Productivity of land

Description: the indicator, expressed in thousands of 1995 eurolira, gives the ratio of the value of
agricultural production to Utilised Agricultural Area.

Calculation is also made of the average annual rate of variation from 1982 to 2000.
Period: 1982, 1990, 2000.

Source: ISTAT, Conti economici territoriali, various years; Censimento generale dell'agricoltura,
various years.

10. Marginalisation

Description: the indicator is the percentage share of the number of farms with both Utilised Agricultu-
ral Area of less than five hectares and fewer than four European Size Units, to total number of farms

European Size Unit is a multiple of the ecu and is used to measure the Standard Gross Margin
attributed to farms. ISTAT uses an average for the years 1993, 1994 and 1995, by which 1 ESU =
1,200 ecu = approximately 1,200 euro.

Calculation is also made of the average annual rate of variation from 1995 to 1999.
Period: 1995, 1997, 1998, 1999.
Source: ISTAT, Struttura e produzioni delle aziende agricole, various years.

11. Diversification in farm holders’ activities
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Description: the indicator is a percentage breakdown of farms by the amount of time the farm hol-
der works on the farm.

Period: 1993, 1995, 1996, 1997, 1999.
Source: ISTAT, Struttura e produzioni delle aziende agricole, various years.

12. Share of agricultural value added in total value added

Description: the indicator is the percentage share of value added of agriculture, forestry and fishing
in total value added, both expressed at basic prices.

Calculation is also made of the average annual rate of variation from 1995 to 2001.
Period: annually from 1995 to 2001.
Source: ISTAT, Conti economici territoriali, various years.

13. Fixed investments in agriculture

Description: the indicator, expressed in thousands of 1995 eurolira, is the sum of gross fixed
investments in agriculture.

Calculation is also made of the average annual rate of variation from 1995 to 2001.
Period: annually from 1995 to 2001.
Source: ISTAT, Conti economici territoriali, various years.

ENVIRONMENTAL DIMENSION

14. Herd density
Description: the indicator is the ratio of adult Livestock Units (LU) to Utilised Agricultural Area.

The Livestock unit (LU) is a unit used to compare or to aggregate numbers of animals of different
species or categories. By definition, a cow weighting 600 kg and producing 3000 litres of milk per
year = 1 LU. Equivalences based on the food requirements of the animals are defined (horses:
0.6; pigs: 0.3; sheep-goats: 0.1; poultry: 0.7).Calculation is also made of the average annual rate of
variation from 1970 to 2000.

Period: 1970, 1982, 1990, 2000.
Source: ISTAT, Censimento generale dell'agricoltura, various years.

15. Livestock

Description: the indicator shows the percentage breakdown of livestock by type of breed (poultry,
sheep-goats, pigs, horses, cattle).

Period: 1970, 1982, 1990, 2000.
Source: ISTAT, Censimento generale dell'agricoltura, various years.

16. Phosphorus balance

Description: the indicator, expressed in kg of phosphorus/halyear, is calculated considering appli-
cations of mineral and organic fertilisers, minus the amount retained by the plant, as indicated
below:

Phosphorus balance = (P synthetic fertilisers (1) + P livestock effluents (2) + P of seeds (3) — P
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removed by farming (4) — P removed by grazing (5)) / UAA (6)
Where:
(1) amount of phosphorus in mineral fertilisers distributed;

(2) amount of phosphorus contained in livestock effluents applied to land, calculated by specific
regional productive system (length of production cycle, final animal weight, feeding of animals
etc) and the demographic flux of livestock animals;

(3) amount of phosphorus contained in seeds distributed on land;

(4) amount of phosphorus absorbed by crops (cereal production, industrial crops, oils, protein
crops, fruits and vegetables,...);

(5) amount of phosphorus removed by grazing (meadows, fields and pastures)

(6) Utilised Agricultural Area (arable land, permanent grasslands, pastures, permanent crops)
Geographical level of detail: by square km, regional

Calculation is also made of the percentage of variation from 1994 to 2000.

Period: 1994, 1998, 2000.

Source: ELBA model (Environmental Liveliness and Blent Agriculture), University of Bologna.

17. Use of plant protection products

Description: the indicator, expressed in kg/ha of treatable area, is the ratio of the amount of plant
protection products (or active ingredients contained in plant protection products) distributed for
agricultural use to treatable area.

Figures refer to plant protection products classified by toxicity (highly toxic, toxic, noxious, not clas-
sifiable) and their content of active ingredients.

Plant protection products were classified by ISTAT in 1997. Comparisons with previous years are
possible, by referring to the following correspondence table:

1997 Classification Classification previous to 1997
Fungicides Fungicides

Insecticides and acaracides Insecticides + rodenticides
Herbicides Weedkillers

Other Fumigant nematocides +

Poisoned baits +
Plant hormones +
Plant nutrition supplements

ISTAT also reclassified levels of toxicity, so without simplifying it is not possible to make compari-
sons previous to 1997.

Treatable surface is the sum of lands designated as: arable crops (excluding fallow ground); per-
manent crops (excluding canebrakes); permanent grasslands (excluding pastures); family market
gardens.

Calculation is also made of the percentage variation from 1997 to 2000.
Period: annually from 1997 to 2000.

Source: ISTAT, Statistiche dell'Agricoltura, Statistiche ambientali, Dati congiunturali sui mezzi di
produzione (data on-line).
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18. Methane emissions (CH,)

Description: the indicator, expressed in tonnes, gives the amount of methane emitted in the agri-
culture sector.

In calculating methane emissions, consideration was made of: a) amount emitted during rumina-
tion of animals in production (by species and feed breakdown); b) amount emitted per ha of rice
paddies (by cultivation technique).

Calculation is also made of the percentage variation from 1994 to 2000.
Period: 1994, 1997, 1998, 2000.
Source: ELBA model (Environmental Liveliness and Blent Agriculture), University of Bologna.

19. Ammonia emissions (NH,)

Description: the indicator, expressed in tonnes, gives the amount of ammonia (as discharge of
nitrogen in the form of ammonia) emitted in the agriculture sector.

Calculations were made using the following scheme:

NH,; emissions = Emissions from stalling-sheltering of livestock (1) + Emissions from livestock
pasturing (2) + Emissions from storage of livestock effluents (3) + Emissions from spreading of
livestock effluents (4) + Emissions from mineral nitrogen fertiliser (5).

(1) Nitrogen discharge during stalling and/or sheltering of livestock (by species and production
system, especially feeding).

(2) Nitrogen discharge from keeping livestock in the open (by species and production system,
especially feeding).

(3) Nitrogen discharge from storing livestock effluents (by system used and time of storage).
(4) Nitrogen discharge from spreading livestock effluents (by system employed).

The indicator does not take into account item (5).

Calculation is also made of the percentage variation from 1994 to 2000.

Period: 1994, 1997, 1998, 2000.

Source: ELBA model (Environmental Liveliness and Blent Agriculture), University of Bologna.

20. Carbon dioxide emissions (CO,)

Description: the indicator, expressed in tonnes, gives the amount of carbon dioxide emitted in the
agriculture sector.

In estimating emissions of CO, from agricultural diesel fuel combustion, IPCC methodology was
used, as described in the three volumes Revised 1996 IPCC “Guidelines for National Greenhouse
Gas Inventories”.

The amount of diesel fuel used in agriculture is estimated by using figures that show average die-
sel fuel consumption (litres of diesel fuel/ha) for crop operations and mechanised farm operations.

The calculation uses the following equation:

t CO, = (((((Litres of diesel fuel per agri-livestock activity/density of diesel fuel)/10"6)* NCV con-
version factor (net calorific value)) * factor of carbon emission from diesel fuel) * fraction of oxidised
carbon in diesel fuel)*44/12

Figures on diesel fuel consumption in agriculture are taken from consumption forecast tables in the
Decree of the Ministry for Agricultural and Forestry Policies dated 26 February 2002.

Information on crop cultivation is taken from good farming practice guidelines issued by the Emilia
Romagna region.

Figures for Utilised Agricultural Area and herd numbers come from the ELBA model.

152



Period: 1994, 1998.
Source: ELBA model (Environmental Liveliness and Blent Agriculture), University of Bologna.

21. Direct use of energy

Description: the indicator is the ratio of amount of energy consumed in agriculture (expressed in

Giga Joules) to Utilised Agricultural Area.

To determine the level of direct energy consumption, examination was made of consumption of

fuels and lubricating oils per hectare of Utilised Agricultural Area.

The following processing method was used:

- consideration was made of the quantity and values reported for “lubricants” and “fuels” in the
RLO110YU.DBF accounting archives at CONTINEA for 1998-2000;

- then the ratio was figured between quantity and value reported for each individual piece of equip-
ment to calculate the average purchase price;

- fuel prices were then compared to average prices reported on Internet sites for the period of refe-
rence (1998-2000) and with prices directly quoted by regional FADN offices;

- Regional FADN offices checked those fuel prices that were below 500 lira per litre and higher
than 2,400 lira per litre;

- Regional FADN offices checked those lubricating oil prices that were below 2,400 lira per kg and
higher than 50,000 lira per kg (probably special hydraulic oils);

- Once the information about farms surveyed was inserted into the database, the sample of fuels
was divided into “gasoline” and “diesel fuel”, and gasoline amounts were multiplied by 5.53 and
diesel amounts by 5.15. These two figures (expressed in GJ per Q) are taken from the reference
table of input energy units. The fuel sample was divided in the following manner: where the type
of fuel was explicit, the entry was left as is; where the type was not specified, but listed generi-
cally as “fuel”, the entry “diesel” was used for fuel priced at less than 1.400 lira per litre, and
“gasoline” was used otherwise;

- Once the farm figures were checked, the sample amounts of lubricating oils were multiplied by
8.37 (transformation coefficient in GJ per Q);

- Figures were stratified by area.
For the period under consideration, figures for regions of the North-East are not available.

In calculating the indicator, the lira was used as a reference currency, since CONTINEA began
gathering economic data in euro beginning with the accounting year 2002, when the euro went
into effect. However, the figures in the summary table are converted into euro.

Calculation is also made of the percentage variation from 1998 to 2000.
Period: 1998, 1999, 2000.
Source: FADN, various years.

22. Nitrogen balance

Description: the indicator, expressed in kg/ha of UAA, is the ratio of the difference between inputs
and uptakes of nitrogen to Utilised Agricultural Area.

The indicator is elaborated using the ELBA model (Environmental Liveliness and Blent Agriculture),
University of Bologna, and calculated using the scheme devised by OECD (Soil Surface Nutrients
Balance).

Nitrogen balance = (amount of nitrogen distributed with mineral fertilisers (1) + nitrogen contained
in livestock effluents (2) + nitrogen from rainfall (3) + biological nitrogen fixation (4) + material from
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sowing and planting (5) — nitrogen loss from crops (6) — nitrogen loss from fodder crops (7)/Utilised
Agricultural Area (8)

Item (5) of the above scheme is not included in calculations for the indicator.
Calculation is also made of the percentage variation from 1994 to 2000.
Period: 1994, 1997, 1998, 2000.

Source:

(1) Amount of nitrogen distributed, contained in mineral fertilisers: ISTAT.

(2) Amount of nitrogen contained in livestock effluents applied to land, calculated by specific regio-
nal production system (length of production cycle, final weight, feed,...) and flux of livestock:
ELBA model.

(3) Amount of nitrogen from rainfall (mg of nitrogen/ mm of rainfall): ITA Consortium, Ministry for
Agricultural and Forestry Policies and ELBA model.

(4) Amount of nitrogen fixation from micro-organisms in relation to type of crop: National Institute
for Plant Nutrition.

(6) Amount of nitrogen taken up by crops (cereals, industrial crops, oil-seed crops, protein crops,
fruits and vegetables,...): ISTAT and ELBA model.

(7) Amount of nitrogen taken up by fodder crops (production from herbage, meadows and pastu-
res): ISTAT and ELBA model.

(8) Utilised Agricultural Area (arable land, permanent grasslands and pastures, permanent crops):
ISTAT and DG REGIO.

23. Potential leaching of nitrates

Description: the indicator, expressed in kg/ha of UAA, is the ratio of amount of leached nitrogen to
UAA.

This indicator, elaborated on a regional basis, was first calculated in 2004; therefore no references
exist for previous years.

The amount of nitrates potentially subject to leaching is estimated by the ELBA model (Environ-
mental Liveliness and Blent Agriculture), University of Bologna, based on a balance of inputs and
requirements in the whole cultivation cycle:

Nitrogen requirements (kg/ha) = N_UPTK(kg/ha) — N_AVA (kg/ha)

Where:

- N_UPTK = nitrogen taken up by planting, calculated based on average production per hectare
and uptake capacity of the crop;

- N_AVA = nitrogen available for crops during their growth cycle, and deriving from different sour-
ces of organic and inorganic fertilisers = nitrogen present in the soil at the beginning of the crop
cycle (1) + available nitrogen caused by mineralization of the organic matter present in the soil (2)
+ nitrogen derived from residue of previous plantings™ (3) + nitrogen derived from residual effects
of organic fertilisation in previous years (4).

Nitrogen contributions are calculated with the exclusion of use in the flower and garden sector;
uptakes do not include losses by volatisation.

The amount of potentially leached nitrogen is calculated based on crop (land cover), winter rainfall,
farming practices and amount of nitrogen immediately available for crops. In winter, the amount
washed out is estimated based on rainfall:

- With rainfall below 150 mm: no loss of available nitrogen;
- With rainfall between 150 and 250 mm: 50% loss of available nitrogen (2);
- With rainfall greater than 250 mm: 100% loss of available nitrogen (2).
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M Not considered in calculation
Period: 2000.

Source: ELBA model (Environmental Liveliness and Blent Agriculture), University of Bologna; land
use of 1-sq.km. unit for all agricultural land in Italy, climatic data and soil profile figures: ITA Con-
sortium.

24. Fertiliser use

Description: the indicator, expressed in kg/ha of fertilisable land, is the ratio of the amount of ferti-
lising elements (nitrogen, phosphoric anhydride and potassium oxide) distributed for agricultural
use to amount of fertilisable land.

Data for fertilising elements were gathered by ISTAT from producers and importers that distribute
these products to farmers, merchants, farm consortiums, co-operatives and associations. These
data concern sales of fertilisers, and not their effective use.

Fertilisable land is the sum of areas used for: arable crops (excluding fallow land); permanent
crops (excluding canebrakes); permanent grassland (excluding pastures); kitchen gardens.

To make international comparisons, the amount of fertilising elements is also compared to Utilised
Agricultural Area, though in this case use per hectare is underestimated.

Calculation is also made of the average annual rate of variation from 1990 to 2000.
Period: 1990, 1993, 1995, 1996, 1997, 1998, 1999, 2000.

Source: ISTAT, Statistiche dell'Agricoltura, various years; Statistiche ambientali, various years; Dati
congiunturali sui mezzi di produzione (data on-line).

25. Application of a fertilising plan

Description: the indicator is the percentage share of farms that adopt an annual fertilising plan.
Calculation is also made of the percentage variation from 1998 to 2000.

Period: 1998, 2000.

Source: ISTAT, Struttura e produzioni delle aziende agricole, 1998; Censimento generale dell'a-
gricoltura, 2003.

26. Irrigation systems

Description: the indicator is the percentage share of number of farms that adopt various irrigation
systems (sprinkling, flooding, furrowing and lateral seepage, drip, or other) in the total number of
irrigated farms.

Calculation is also made of the average annual rate of variation from 1991 to 2000.
Period: 1982, 1990, 2000.
Source: ISTAT, Censimento generale dell'agricoltura, various years.

27. Irrigated land

Description: the indicator is the percentage share of irrigated land in Utilised Agricultural Area.
Calculation is also made of the average annual rate of variation from 1982 to 2000.

Period: 1982, 1990, 2000.

Source: ISTAT, Censimento generale dell'agricoltura, various years.
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28. Type of catchment

Description: the indicator gives the number of water catchments used by Reclamation Consor-
tiums registered in the regions of the South and Islands (Abruzzo, Molise, Campania, Basilicata,
Puglia, Calabria, Sicily and Sardinia), by different types (canal catchment, catchment from springs,
catchment from deep groundwater table, catchment from shallow groundwater table, artificial lake
intakes, natural lake intakes, river intakes, abstracting from catch basins, other).

Water catchments are understood as intake constructions on bodies of water, or structures for
abstracting water (for irrigation) from bodies of water. Figures regard water catchments managed
by public authorities; all private water catchment structures are excluded.

Consideration is made of water catchments that are a) continuative; b) seasonal; c) for emergen-
cies.

Period: 1999.
Source: INEA, POM risorse idriche 1994-1999.

29. Protected areas

Description: the indicator gives the number of protected areas (state and regional) registered in
the 3rd updating of the official list of the Ministry for the Environment.

Calculation is also made of area and percentage of national territory occupied by protected areas
Registered in the Ministry for the Environment’s official list are all protected areas that have formal

institutive provisions, public or private, and which possess features of considerable natural and
environmental value protected under specific environmental safeguard measures.

No time series was considered, since periodic updates have resulted in inconsistencies.
Period: 2000.

Source: Ministry for the Environment, Nature Conservation Unit (3rd updating of the official list of
Protected Natural Areas).

30. Condition of plant species

Description: the indicator gives the number of extinct and endangered plant species included in the
“Red List”.

The “Red List” was promoted in 1990 by the Italian Association for the WWF, under the direction of
the Ministry for the Environment, and assembled by the Italian Botanical Society. It lists only vascu-
lar plants (tracheophytes: pteridophytes, gymnosperms and angiosperms), which can be assessed
more easily and thus more reliably. The table distinguishes between endangered species (severely
threatened, threatened, at minor risk, vulnerable), extinct species and species extinct in the wild.
According to definitions provided by the IUCN (International Union for Conservation of Nature), a
species is:

- extinct when there is no reasonable doubt that the last individual has died;

- extinct in the wild when exhaustive surveys in known and/or expected habitats, at appropriate
times and throughout its historic range, have failed to record an individual;

- critically endangered when facing an extremely high risk of extinction in the wild in the immediate
future:

- vulnerable when it is not critical or endangered but is facing a very high risk of extinction in the
wild in the medium term future;

- low risk when it is not at risk of extinction in the wild in the near future, but some risk factors are
clearly evident.

Period: 1995.
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Source: ltalian Botanical Society — WWEF, “Regional Red List of Plants of Italy”, Camerino.

31. Wooded lands affected by fire

Description: the indicator is the percentage share of wooded land affected by fire in total wooded
land.

Calculation is also made of the average annual rate of variation from 1985 to 2000.
Period: annually from 1985 to 2000.

Source: ISTAT, Statistiche forestali, various years; Coltivazioni agricole e foreste, various years;
Coltivazioni agricole, foreste e caccia, various years.

32. Organic farming

Description: the indicator is the percentage share of Utilised Agricultural Area used for organic far-
ming in total Utilised Agricultural Area.

The number of farms that practise organic farming is also reported.
Calculation is also made of the average annual rate of variation from 1993 to 2000.
Period: annually from 1993 to 2000.

Source: Biobank, from data provided by control bodies, various years; ISTAT, Struttura e produzio-
ni delle aziende agricole, various years; Censimento generale dell'agricoltura, 2003.

33. Agri-environmental measures

Description: the indicator is the percentage share of Utilised Agricultural Area affected by agri-envi-
ronmental measures (EEC Reg. 2078/92 and measure F, EC Reg. 1257/99) in total Utilised Agri-
cultural Area.

Calculation is also made of the average annual rate of variation from 1994 to 2000.
Period: annually from 1994 to 2000.

Source: AGEA, various years; Struttura e produzioni delle aziende agricole, various years; Censi-
mento generale dell'agricoltura, 2003.

34. Utilised Agricultural Area

Description: the indicator is the percentage share of Utilised Agricultural Area in total national terri-
tory.

Calculation is also made of the average annual rate of variation from 1982 to 2000.

Period: 1982, 1990, 2000.

Source: ISTAT, Censimento generale dell'agricoltura, various years.

35. Afforestation index
Description: the indicator is the percentage share of wooded land in total national territory.

For 2000, wooded lands are also divided by type (high forests: coniferous, broadleaved, and mixed
coniferous and broadleaved; coppiced: simple, compound; Mediterranean scrub)

Calculation is also made of the average annual rate of variation from 1960 to 2000.
Period: 1960, 1970, 1982, 1990, 2000.

Source: ISTAT, Statistiche forestali, various years; Dati sulla superficie e le utilizzazioni forestali
(data on-line); Annuario statistico, 2003.
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36. Intensification

Description: the indicator is the percentage share of Utilised Agricultural Area used for intensive
cultivation (potatoes, vegetables, grapes, citrus, fruits) in total Utilised Agricultural Area.

Calculation is also made of the average annual rate of variation from 1982 to 2000.
Period: 1982, 1990, 2000.
Source: ISTAT, Censimento generale dell’agricoltura, various years.

37. Concentration

Description: the indicator is the ratio of the number of farms with <5 ha of Utilised Agricultural Area
to the number of farms with >50 ha of Utilised Agricultural Area.

Calculation is also made of the average annual rate of variation from 1982 to 2000.
Period: 1982, 1990, 2000.
Source: ISTAT, Censimento generale dell’agricoltura, various years.

38. Man-made and natural elements

Description: the indicator is the percentage share of the extension of natural elements (rows of
trees, hedgerows; groves, thickets) and man-made elements (ditches, turning spaces) in total Uti-
lised Agricultural Area.

Period: 1998.
Source: ISTAT, Struttura e produzioni delle aziende agricole — 1998.
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APPENDIX 3
EUROPEAN UNION DOCUMENTS



Sustainable agriculture and rural development in European Union policy
documents

References to ecological, economic and social
dimensions of sustainable development and rural
development

Treaty of Amsterdam Article 33 | The objectives for the common agricultural policy shall be:
(Treaty of Rome, Art. 39)
to increase agricultural productivity by promoting
technical progress and by ensuring the rational
development of agriculture production and the optimum
utilisation of the factors of production, in particular
labour;

thus to ensure a fair standard of living for the
agricultural community, in particular by increasing the
individual earnings of persons engaged in agriculture;

to stabilise markets;

to assure the availability of supplies;

to ensure that supplies reach consumers at reasonable
prices.

Agenda 2000 p. 23 (...) the Union should make a parallel effort to enhance
COM(97)2000 final the economic potgntlal apd the en.V|ronmer3taI va!ue of
rural areas and their capacity to provide sustainable jobs.

p. 28 (...) Food safety and food quality are at least as
important [as prices]. (...) Of growing importance in this area
too are questions of the environmental friendless of
production methods, and animal welfare considerations.

(..)

Ensuring a fair standard of leaving for the agricultural
community and contributing to the stability of farm
incomes remain key objectives of the CAP. In this context
the questions of differentiation, redistribution of income
support among farmers and the preservation of sustainable
farming are gaining importance, not at least from the point
of view of social cohesion.

The integration of environmental goals into the CAP and
the development of the role farmers can and should play in
terms of management of natural resources and
landscape conservation are another increasingly important
objective for the CAP.

The creation of complementary or alternative income
and employment opportunities for farmers and their
families, on-farm and off-farm, remains a major aim for the
future, as employment possibilities in agriculture itself fall
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‘| away. Rural areas are multi-functional, and farmers should

be encouraged to exploit all opportunities for rural
entrepreneurs.

Last but not least, while recognising the need of rural areas
for improving agricultural competitiveness and enhancing
economic diversification, agricultural and rural policies
have to contribute to economic cohesion within the Union.

Proposals for Council (EC)
regulations concerning the
reform of the common
agricultural policy

COM (1998) 182 final
18 March 1998

Explanatory Memorandum, The European Model of
Agriculture:

It is worth listing here what the main lines of this model
should be:

a competitive agriculture sector which can gradually
face up to the world market without being over-
subsidised, since this is becoming less and less
acceptable internationally;

production methods which are sound and
environmentally friendly, able to supply quality
products of the kind the public wants;

diverse forms of agriculture, rich in tradition, which are
not just output-oriented but seek to maintain the visual
amenity of our countryside as well as vibrant and
active rural communities, generating and
maintaining employment;

Council Regulation (EC) n.
1251/1999 of 17 May 1999
establishing a support system
for producers of certain arable
crops

Preambile:

(21) Whereas, in order to benefit from the area payments,
producers should set aside a predetermined percentage ol
their arable area; whereas the land set aside should be
cared for so as to meet certain minimum environmental
standards; (...)

Council Regulation (EC) No
1254/1999 of 17 May 1999 on
the common organisation of the
market in beef and veal

Preamble:

(14) Whereas, to strenghten incentives to extensify
production with a view to improving their effectiveness in
relation to environmental objectives, an additional
amount should be granted to producers who comply with
severe and genuine stocking density requirements;

(...)
(Additional payments) art. 15, (...)

3. The specific stocking density requirements shall be
established:

-

- taking account of, in particular, the environmental
impact of the type of production concerned, the
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environmental sensitivity of the land used for rearing
cattle and the measures which have been implemented
with a view to stabilise or improve the environmental
situation of this land.

Council Regulation (EC) No
1259/1999 of 17 May 1999
establishing common rules for
direct support schemes under
the Common Agricultural Policy

Preamble:

(3) Whereas, with a view to better integrating the
environment into the common market organisations,
Member States should apply appropriate environmental
measures in relation to agricultural land and agricultural
production subject to direct payments; whereas Member
States should decide on the consequences in the case of
environmental requirements not being observed; whereas
Member States should be enabled to reduce or even
cancel benefits accruing from support schemes where
such environmental requirements are not respected;
whereas such measures should be taken by Member States
notwithstanding the possibility of granting aid in return for
optional agrienvironmental commitments;

(4) Whereas, in order to stabilise the employment
situation in agriculture and to take into account the
overall prosperity of holdings and Community support to
those holdings and thus to contribute to a fair standard of
living for the agricultural community, including all
persons engaged in agriculture, Member States should be
authorised to reduce direct payments to farmers in cases

(-.)s

(7) Whereas the support schemes under the common
agricultural policy provide for direct income support in
particular with a view to ensuring a fair standard of living
for the agricultural community; whereas this objective is
closely related to the maintenance of rural areas; (...)

Council strategy on the
environmental integration and
sustainable development in the
common agricultural policy

established by the Agricultural
Council

15 November 1999

(8) The Council notes the multifunctional role of
agriculture from production of food and renewable raw
materials to the stewardship of rural landscapes and the
protection of the environment. Agriculture’s
contribution to the viability of rural areas is also
indisputable (...).

(9) Integration of environmental protection and
sustainability requirements into sectoral policies is a key
element for successful socio-economic development as
well as for improvement and implementation of
environmental policy. (...)

(11) Sustainable agriculture calls for natural resources to
be managed in a way that ensures benefits are also
available in the future. It takes into account the preservation
of the overall balance and value of the natural capital
stock and the need for agriculture to be competitive.

(13) Complemented by the contribution of agriculture to
the viability of rural areas these objectives [the objectives
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of the CAP included in art. 33 of the Treaty of Amsterdam]
comprise important economic and social aspects of the
sustainability approach. Agriculture plays an important role
in contributing to the maintenance of employment in
rural areas and in the whole food and non-food production
chain.

(15) Integration of the environment into the CAP starts by
recognising that a reference level of good agricultural
practices which is dependent on local conditions should be
respected in all agricultural areas of the EU. The general
principle is that where farmers provide services to the
environment beyond the reference level of good agricultural
practices, these should be adequately remunerated. Certain
methods of agricultural production, for example organic
farming, integrated production and traditional low output
farming and typical local productions, provide a combination
of positive environmental, social and economic effects.

(36) As elements of sustainable agriculture ethical
production methods and animal welfare should be
promoted.

(46) It is necessary to deepen and develop further the
integrated rural policy by taking into account the social
and economic dimension, encouraging co-operation and
dialogue between actors (environmental authorities, non-
governmental organisations, farmers organisations and
public actors) in the pursuit of sustainability and through
national measures. The rural development policy — as the
second pillar of the CAP — seeks to establish a coherent and
sustainable framework for the future of rural areas aiming at
restoring and enhancing competitiveness and therefore
contributing to the maintenance of employment.

(87) (...) It is important to broaden the domain of indicators
to include multifunctionality of agriculture and sustainable
development.

(91) The Council agrees that:

Sustainable agriculture ensures that agriculturés
natural base remains productive and agricultural
production can be competitive in the future and that
farming works to promote positive environmental
impact.

(.)

Agriculture is multifunctional and clearly has effects on
the environment and the rural landscape.
Furthermore it has a fundamental role to play in the
viability of rural areas.

Good agricultural practices should be further
developed and respected in all areas of the EU.
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Agriculture plays an important role in contributing to
the maintenance of employment in rural areas and in
the whole food and non-food production chain.

(.)

Agriculture should respond to increasing consumer
concern about food safety as well as food and
environment quality (...).

Economical, environmental, social and cultural
services provided by farmers must be recognised; for
these services farmers should be adequately
remunerated. In particular, when farmers provide
services for the benefit of the environment beyond the
reference level of good agricultural practices and
environmental legislation, they should be adequately
compensated for example through agri-environmental
measures being implemented on a voluntary basis.

(.)

Communication from the
Commission

Directions towards sustainable
agriculture

COM/99/0022 final

(Introduction)

The beneficial use of land and natural resources for
agricultural production has also to be balanced with
societys values relating to the protection of the
environment and cultural heritage.

(Environmental elements of the CAP reform under Agenda
2000)

Policies are required to develop EU agriculture on a
sustainable path, ensuring an environmentally sound,
economically viable, and socially acceptable European
model of agriculture.

(Rural development measures)

The tourist potential based on good environmental
conditions of rural areas enables the diversification of
economic activities to be considered; this requires a
sustainable and integrated approach in order to meet the
quality requirements of tourists, to improve the situations of
local businesses and communities and to preserve the
natural (landscape and biodiversity) and cultural
(architecture, handicrafts, traditions) heritage.

(Compensatory allowances in less-favoured areas)

The main objectives remain broadly unchanged, namely to
assure continued farming in the less-favoured areas, to
contribute to the maintenance of a viable rural
community, to preserve the landscape and to promote the
continuation of sustainable farming in areas where it is
necessary for the protection of the countryside.
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Communication from the
Commission

Indicators for the Integration of
Environmental Concerns into the
Common Agricultural Policy

COM/00/0020 final

At a first level, “sustainable agriculture” involves managing
natural resources in a way which ensures that they are
available in the future. This narrow definition of
sustainability in many cases reflects the economic self-
interest of farmers.

A broader understanding of sustainability extends, however,
to a larger set of features linked to land and land use
such as the protection of landscapes, habitats, and
biodiversity, and to objectives such as the quality of
drinking water and air. In this broader perspective, the use
of land and natural resources for agricultural production
must take account of the protection of the environmental
and cultural heritage.

Finally, sustainability needs also to reflect societ_s concerns
as regards the social function of agriculture, the
smaintenance of the viability of rural communities and a
balanced pattern of development.

Sustainable agriculture therefore needs to reflect
productive, environmental and social functions.

Communication from the
Commission

A Sustainable Europe for a
BetterWorld: A European Union
Strategy for Sustainable
Development

(Commission's proposal to the
Gothenburg European Council)

COM(2001)264 final

Just over one year ago at Lisbon, the European Council set
a new strategic goal for the Union: “to become the most
competitive and dynamic knowledge-based economy in the
world capable of sustainable economic growth with more
and better jobs and greater social cohesion”. The Stockholm
European Council then decided that the EU sustainable
development strategy should complete and build on this
political commitment by including an environmental
dimension. This recognises that in the long term,
economic growth, social cohesion and environmental
protection must go hand in hand.

Sustainable development offers the European Union a
positive long-term vision of a society that is more
prosperous and more just, and which promises a cleaner,
safer, healthier environment (...).

Clear, stable, long-term objectives will shape expectations
and create the conditions in which businesses have the
confidence to invest in innovative solutions, and to create
new, high-quality jobs.

Action must be taken by all and at all levels: many of the
changes needed to secure sustainable development can
only successfully be undertaken at EU level.

Careful assessment of the full effects of a policy proposal
must include estimates of its economic, environmental
and social impacts inside and outside the EU. This should
include, where relevant, the effects on gender equality
and equal opportunities.
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Our continued long-term prosperity depends critically on
advances in knowledge and technological progress.

The education system also has a vital role to play in
promoting better understanding of the aim of sustainable
development, fostering a sense of individual and collective
responsibility, and thereby encouraging changes in
behaviour.

The main challenges to sustainable development identified
above cut across several policy areas. Accordingly, a
comprehensive, cross-sectoral approach is needed to
address these challenges.

Communication from the
Commission to the Council, the
European Parliament, the
Economic and Social Committee
and the Committee of the
Regions

Towards a Thematic Strategy for
Soil Protection

COM(2002) 179 final

Soil (...) performs a number of key environmental, social
and economic functions vital for life.

Soil is a vital resource increasingly under pressure. For
sustainable development, it needs to be protected.

Therefore, soil protection policies need to have a special
focus on sustainable use and management of
agricultural soils, with a view to safeguarding the fertility
and agronomic value of agricultural land.

Communication from the
Commission to the Council, the
European Parliament and the
Economic and Social Committee

Towards a thematic strategy on
the sustainable use of pesticides

COM(2002) 349 final

This [to be conform with the principles of the 6EAP] requires,
among others, that:

[the soil strategy] contributes to achieving a de-
coupling between environmental pressures and
economic growth;

[the soil strategy] contributes to the development of a
plant protection practise that fits into the concept of
sustainable agriculture including social and
economic dimensions.

Communication from the
Commission to the Council and the
European Parliament

2003 Environment Policy Review

Consolidating the environmental
pillar of sustainable development

COM(2003) 745 final

2. A new political context

(...) the concept of sustainable development (...) need to place the
three dimensions [economic, social and environmental] on an
equal footing.

However, our long-term economic and social prospects very much
depend on our ability to consider the environment as a key
component of economic and social policy.

Addressing in a balanced manner potential trade-offs between
economic and environmental objectives can bring forth
“winwin” solutions and enhance sustainable development.

4. A renewed approach to environmental policy

(...) A measure of success of a strategy is how effectively it tackles
the problem of resolving trade-offs between the different pillars
[environmental, economic and social] of sustainable
development.

To progress on the way towards sustainable development,
potential synergies between environment and the other two
dimensions— economic and social- must be fully exploited.
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(...), information plays a number of key roles in the
environmental policy process. The first is as a driver for
environmental policy. By monitoring the driving forces, the
pressures and changes in the state of the environment, problems
can be identified as they arise.

6. International dimension

(...) In implementing the strategy [of environmental integration],,
particular attention is attached to two objectives: promoting
synergies between development and environment objectives
(--2)

7. Conclusions

All necessary steps will be taken to achieve a high level of
economic growth and social cohesion in the Union while
ensuring decoupling from environmental degradation.

Source: adapted and broadened from European Commission, (2001), A framework for Indicators for the Economic and
Social Dimensions of Sustainable Agriculture and Rural Development, Brussels.

167



168



APPENDIX 4
USEFUL WEBSITES



International Institutions and Organisations

European Commission Agriculture

http://europa.eu.int/comm/agriculture/info.htm

European Commission Environment

http://europa.eu.int/comm/dgs/environment/index_it.h
tm

European Commission Eurostat

http://europa.eu.int/comm/eurostat/

European Environment Agency (EEA)

http://www.eea.eu.int/

Institute for Environment and Sustainability (IES)

European Commission Joint Research Centre

http://ies.jrc.cec.eu.int/

Organisation for Economic Co-operation and Development
(OECD)

http://www.oecd.org

UN Commission on Sustainable Development (UN CSD)

http://www.un.org/esa/sustdev/csd.htm

UN Convention on Biological Diversity (UN CBD)

http://www.biodiv.org

UN Convention to Combat Desertification (UN CCD)

http://www.unccd.int

UN Framework Convention on Climate Change (UN FCCC)

http://www.unfccc.de

UN Educational, Scientific and Cultural Organizzation (UN ESCO)

http://www.unesco.org

UN Environment Programme (UN EP)

http://www.unep.org

UN EP World Conservation Monitoring Centre

http://www.unep-wcmc.org

UN Food and Agriculture Organisation (FAO)

http://www.fao.org

UN Food and Agriculture Organisation (FAO)

Sustainable Development Department

http://www.fao.org/waicent/facinfo/sustdev/

World Bank

http://www.worldbank.org

World Bank - Rural Development and Agriculture

http://wbln0018.worldbank.org/essd/essd.nsf/rural+d
evelopment/portal

World Bank - Environment

http://www.worldbank.org/environment/

World Bank - Land Quality Indicators

http://www-esd.worldbank.org/Iqi/

National Agencies and Ministries

Department for Environment Food and Rural Affairs - UK

http://www.defra.gov.uk/

Sustainable Development Commission - UK

http://www.sd-commission.gov.uk/

Natural Resource Conservation Service
(United States Department of Agriculture - USA)

http://www.nrcs.usda.gov/

170




United States Environmental Protection Agency — USA

http://www.epa.gov/

Agriculture and Agri-food Canada
Ministry of Agriculture

Agri-Environmental Indicators Report

http://www.agr.gc.ca/policy/environment/pubs_aei_
e.phtml

Non-Governmental Organisations

[ISD/Consultative Group on Sustainable Development Indicators
International Institute for Sustainable Development

http://www.iisd.org/cgsdi/indices.htm

[ISD/Consultative Group on Sustainable Development Indicators
The Dashboard of Sustainability

Criterion for aggregating sustainability indicators

http://www.iisd.org/cgsdi/dashboard.htm

European Centre for Nature Conservation (ECNC)

Research centre for investigating issues of scientific and
political relevance, especially key aspects (economic, social
and ecological) that can influence European policy for nature
conservation (cfr. for example the report on agri-environmental
indicators). It also provides support to international
organisations and political initiatives.

http://www.ecnc.nl/

World Conservation Union (IUCN)

Worldwide association whose objective is the conservation of
nature and the equitable and environmentally sustainable use
of natural resources.

http://www.iucn.org

World Wide Fund for Nature (WWF)

Worldwide organisation that works locally to arrest the
degradation of the natural world.

http://www.panda.org

International Society for Ecological Economics (ISEE)

Company dedicated to integration and interdisciplinary dialog
for the development of a sustainable world.

http://www.ecologicaleconomics.org

International Soil Reference and Information Centre (ISRIC)

Foundation for documentation, information and research about
soils, to provide a better understanding about soils and to
promote sustainable use of the land.

http://www.isric.nl

Resources for the Future (RFF)

Social science research institute (focusing on environment,
energy and natural resources issues) primarily geared toward
information on policymaking..

http://www.rff.org

Wetlands International

Association dedicated to wetland conservation and sustainable
management.

http://www.wetlands.org/
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BirdLife International

Global alliance of conservation organisations working together
for the world's birds and people.

http://www.birdlife.net/

Biodiversity Conservation Information System

A consortium of ten international organisations and programs of
IUCN to support members and policymakers for conservation
and sustainable use of natural resources.

http://www.biodiversity.org

World Resource Institute

Non-governmental research and policy organization that
creates solutions to protect the Earth and improve people's
lives.

http://www.wri.org

Worldwatch Institute

Independent research organization that devotes particular
attention to the interactions between people, nature and
economies.

http://www.worldwatch.org

National Councils for Sustainable Development

National bodies for citizen participation in sustainable
development.

http://www.ncsdnetwork.org/background.htm

International Federation of Organic Agriculture Movements (IFOAM)

Organisation for the adoption of agricultural systems based on
the principles of organic farming.

http://www.ifoam.org
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