Introduction
 In the sustainable development strategy of the European Union (EU) it is proposed
that all EU policies should actively support sustainable development (SD).
 For this purpose, a so-called impact assessment has to be carried out to assess the
impacts of each new policy.
 To support this work, the European Commission (EC) has introduced a guideline for

impact assessment taken into consideration of the social, economic and
environmental dimensions of SD when assessing the possible future effect of a
policy.

 As a consequence, the assessment of the impact of a new policy, using a set of
indicators could even be considered a prerequisite for the implementation of SD.

SEAMLESS Project
 The SEAMLESS (System for Environmental and Agricultural Modelling;
Linking European Science and Society) project has developed a computerized and
integrated assessment tool providing information to be used in ex ante impact
assessment procedures of new agricultural and environmental policies using
indicators covering the scales from field-farm to region, the EU, as well as some
global interactions.
 An important task in the SEAMLESS project has been to develop an indicator
framework that could assist the users of the SEAMLESS Integrated Framework
(SEAMLESS-IF) to select indicators to be used in the assessment of the impacts of a
new policy.
 So-called goal-oriented framework (GOF) has, for this purpose, been developed

within the project.

Aim
The aim of this paper is to:
•

present the GOF and the ideas underlying its
structure,

• describe how it can be used to select indicators
within the integrated framework SEAMLESSIF

The goal-oriented framework (GOF)
 The general aim of the GOF is to assist the user when selecting indicators by helping them to:
 Facilitate the identification of the objectives of a specific policy and link the policy goals with the process

and the means to achieve these goals,
 Identify which indicators are relevant to assess the given problem and
 Ensure that the selection of indicators is balanced in relation to the three dimensions of SD, i.e. no critical

issues regarding sustainability are overseen or underrepresented, which implies that trade-offs
(antagonisms or synergies) between goals are identified and
 Support achieving the main goal of the end-user, i.e. to create a more sustainable new policy.

Clearly, the GOF attempts to go further than just dividing indicators into simple lists of indicators

for each dimension of SD. It considers categories such as scales, domain, dimension, generic
themes, themes and sub-themes to facilitate the selection of indicators to reflect the users’
perception of sustainability of the problem to be assessed.

Development of the GOF
 With respect to our aims to develop an indicator framework for integrated ex ante assessment,
this review identified shortcomings of the commonly used;
1.

pressure-state-response framework PSR,

2. the driving force-state-response framework DSR
3. the driver-pressure-state-impact-response framework (DPSIR).
 The logic of the DPSIR framework is based on a causal chain considering driving forces (D)

which cause pressure (P) exerted on the state (S) of the environment. As a result impact on
human health and ecosystems (I) will occur which induce societal response to mitigate those
impacts (R).
 This indicator framework and its precursors were initially developed for environmental issues,
without a global or systemic vision of SD and no consideration of how economic, social and
environmental factors influence each other.
 The effects of changes in the agricultural systems caused by a policy do not follow a simple
cause-effect chain, especially when considering the effects on the social domain.

 Alternatively, the development of an indicator framework should be based on systemic
properties. Bossel’s generic structure is based on seven systemic properties.
 However, in this approach expert knowledge plays an important role in selecting indicators
linked to these properties, as the definition of these properties is rather theoretical and difficult
to understand for users not familiar with this concept.

 As a consequence, due to lack of methodology and explicit guidelines to link specific
indicators to systemic properties, this framework was not found suitable for application in
SEAMLESS-IF.
 The development of the GOF has largely been driven by the ideas and views of potential users of
SEAMLESS-IF at the EU and regional level. These views have been collected at meetings

arranged by the SEAMLESS project discussing the list of indicators, the structure of the
GOF and possible ways to select indicators

Scale
 The first step of the selection of indicators is to define the spatial scale at which the
assessment will be carried out. As the analysis can refer to different scales, indicators
can also be selected for several scales (i.e. field/farm, region and market).

Domains
 In the GOF, indicators are divided into two so-called domains;
 The first domain hosts indicators that assess impacts on the agricultural
sector itself.
 The second domain hosts indicators that assess impacts of the agricultural
sector on the society as a whole, i.e. external effects of agriculture on other
domains of society such as, employment in rural areas, environmental pollution
and landscape amenities.

Dimensions of sustainable development
 Each of the two domains is further divided into the three dimensions of SD, the environmental,
the economic, and the social dimension.

Generic themes and themes
 Each dimension is hence divided into three so called generic themes, ultimate goals, processes
for achievement and means.

Sub-themes
 For each dimension of SD the three generic themes are specified and divided into so-called sub-

themes.

GENERIC AND SPECIFIC THEMES OF THE GOAL ORIENTED INDICATOR FRAMEWORK
(GOF)

 The list of sub-themes is not fixed; new themes could be added if a user would like so.
Moreover, all sub-themes may not be relevant for all assessments depending on the policy
measure or the context (e.g. erosion may not be relevant in regions with little relief).
 The sub-themes not covered by the GOF are animal and plant health, food and feed safety
and issues covering not only agriculture but other sectors like waste management, the role of
agriculture in prevention of risk (e.g. fire), and to non-agricultural activities, urban land use and
transport.

Indicators
 Each indicator is produced from the output of the models included in SEAMLESS-IF, at a
specific scale and with a specific unit.
 SEAMLESS-IF contains a comprehensive indicator library to assess the impacts on multiple

scales covering the three dimensions of SD.
 Across scales a total of 80 environmental, 140 economic and 11 social indicators are integrated
in SEAMLESS-IF. This new structured set of indicators assessing the future impacts of a change in

the studied agricultural system offered by SEAMLESS-IF enables a multi-scale integrated
assessment of SD from the farming systems to the agri-environmental zones up to the EU scale.
 The current models considered in SEAMLESS-IF support quantification of economic and
environmental indicators which mirrors the general availability of models to assess these
indicators.
 However, not all indicators available in SEAMLESS-IF indicator library can so far be
quantified. Several indicators related to biodiversity and landscape are included but are not yet
operational.

Selecting indicators using the GOF
 To make an impact assessment using SEAMLESS-IF, first the problem and its scope including
scale need to be defined, thereafter the relevant indicators for the particular problem can be
selected. Both steps are part of the pre-modelling phase of SEAMLESS-IF.
 The selection process follows the structure of the GOF starting with the selection of the domain.
Thereafter the spatial scale(s) is selected (EU, Member State, NUTS2, Farm type).
 When a spatial scale has been selected all indicators considered in SEAMLESS-IF can be viewed

for each generic theme of each SD dimension.
 Repeating this procedure for each generic theme and dimension the user will select a package
of indicators relevant for the specific application.
 Some users even have ready lists of indicators that they would like to use such as the agrienvironmental list.

Conclusion
 The proposed GOF is an attempt to create an indicator framework where the three

dimensions of sustainability (SD) can be related to each other despite their inherent
differences.
 The GOF assists to structure the indicators into meaningful information related to

the SD agenda and helps to balance between the different goals in each of the three dimensions.
 It can assist its users in selecting indicators measuring the effect of a new policy on

all three dimensions of SD for many different problems and different scales creating a
balanced selection of indicators taking into consideration trade-offs between important issues on
the agricultural policy arena.
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