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Foreword

There are many reasons why strategic intelligence is required to support
policy decisions. These primarily stem from the nature of today's knowl-
edge society with two contrasting trends. On the one hand, there is a trend
of increasing human intelligence in the economic, social and political sys-
tems. On the other hand, there is a trend towards dissolving certainties
about the problems and solutions of today's society. Clearly, more infor-
mation does not necessary imply more certainties on how to act. What is
more, the same facts are often interpreted in markedly different ways: the
same policy relevant information can — and often does — results in conflict-
ing framing of a problem by different stakeholders. This is mainly due to
competing assumptions, rather then because of inconsistent facts. There-
fore, it is not surprising that policy-makers are calling for strategic intelli-
gence to support their understanding of today's challenges, including the
relevant aspects of science and technology, their impact and their possible
future developments.

Over the last 15 years, Europe has rapidly adopted the practice of devel-
oping and using Impact Assessment (IA) tools to support decision-making.
Formal procedures and guidance for IA are well established within the
European Commission and in most EU Member States. The adoption of IA
procedures alone, however, does not guarantee that every policy domain is
actually using the full potential of these assessment tools in the preparation
of policies and legislation. To substantiate the complex process of 1A, the
European Commission has launched a series of comprehensive research
projects to develop science based sustainability impact assessment tools.
The integrated project SENSOR is one of them and I am looking forward
to reading and using this publication on the IA concepts and tools devel-
oped within the SENSOR project.

Peter De Smedt
Scientific Officer of the SENSOR project.
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Introduction

Land use is a key human activity, which, through the exploitation of natu-
ral resources, fosters socio-economic development and alters structures
and processes in the environment. At the European level, the Sustainable
Development Strategy stresses the need for real integration of economic,
environmental and social issues across policy areas. In particular, land use
policy aims to promote sustainability pathways of natural resources use
and rural development through the decoupling of economic growth from
environmental degradation while supporting social cohesion. Manifested
with the idea of multifunctional land use, the environment is understood to
provide a portfolio of functionalities, which, through proper land use man-
agement, can be exploited as environmental goods and services for the
benefit of society. A sustainable way of managing land use and exploiting
environmental functionalities requires tools that can provide anticipations
of possible impacts of land use decisions at all levels of governance.

Impact assessment is an emerging scientific field that includes a variety
of tools and methods and that serves various activity and decision making
levels. It involves a range of scientific disciplines and methodological ap-
proaches. At the European Commission level, sustainability impact as-
sessment is designed to integrate all single sector impact assessment types
with the aim of better regulation and fostering sustainable development ob-
jectives. To substantiate the complex process of Impact Assessment and
develop science based quantitative and qualitative tools, the European
Commission launched a series of integrated research projects in its sixth
Framework Programme for Research. The Integrated Project SENSOR is
one of these. It involves 37 partner organisations in Europe, China and
Latin America and develops ex-ante Sustainability Impact Assessment
Tools (SIAT) to support decision making on policies related to multifunc-
tional land use in European regions and abroad. SENSOR directly re-
sponds to the European sustainability objectives as applied to land use and
rural development.

The project is based on three key assessment streams: (1) European-
wide, indicator-based driving force and impact analysis of land use policy
scenarios; (2) region specific problem, risk and threshold assessment mak-
ing use of spatial reference systems, land use functions and participatory
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processes; and (3) case study based, exemplary sensitive area studies in
mountains, islands, coastal zones, post-industrialised areas using detailed
information on specific sustainability issues, and engaging with stake-
holders at local level. Data management systems and institutional analysis
complement these assessments.

The impact assessment tools consider policy cases that affect land use in
relation to six economic sectors: agriculture; forestry; tourism; nature con-
servation; transport and energy infrastructure. The list of regional sustain-
ability issues addressed includes spatially explicit environmental functions
(abiotic and biotic resources including soil, water, air, biodiversity), socie-
tal functions (employment and labour markets, health and recreation, mi-
gration, cultural heritage and aesthetic issues) and economic functions
(competitiveness, innovation and research).

This book describes results achieved halfway through the SENSOR pro-
ject. Its focus is on the conceptual design of ex-ante impact assessment
tools and on methodological approaches of its components. It is designed
as a snap shot of results achieved during the first half of the project and not
as a comprehensive representation of all its parts. The design phase for the
development of the impact assessment tool was challenging. A logical
thread had to be woven that linked global economic trends and policy de-
cisions with land use changes and consecutive impacts on social, economic
and environmental characteristics at regional level for Europe. Methods for
valuing these impacts and integrating them into the wider sustainability
context had to be developed. This was achieved through an integration of
top-down quantitative modelling and indicator analysis with bottom-up
participatory research. The intention of this book is to provide an overview
on the various analytical components and their role in the development of
sustainability impact assessment tools for multifunctional land use.

The book consists of 21 peer reviewed chapters organised in five suc-
cessive parts. They include concepts and approaches to impact assessment,
scenarios and modelling, spatial analysis and data issues, indicator analy-
sis, regional and local assessments. Each book chapter describes a specific
contribution to the objectives of developing sustainability impact assess-
ment tools. However, each chapter is organised such that it discloses its
own scientific value and can be understood independently of the other
chapters.

The first part is entitled Sustainability Impact Assessment: concept and
approaches. It includes five chapters on the impact assessment setting at
European Commission level and on how the SENSOR approach responds
to this strategy by developing impact assessment tools. The first chapter
provides a classification of ex-ante impact assessment procedures at the
European Commission level written by Tscherning et al. Similarities and
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differences in scope, scale and approaches of Sustainability Impact As-
sessment (SIA), Strategic Environmental Assessment (SEA) and Environ-
mental Impact Assessment (EIA) are described. Tabbush et al. outline the
potential application of IA in relation to the policy making process for land
use. They also discuss the complementary roles of quantitative tools with
participatory approaches in the impact assessment procedure. Thiel and
Konig provide an institutional analysis of the use of modelling tools for
impact assessment. They describe the conditions, actors and dynamics in
the context of the European Commission’s Impact Assessment procedures.
In this arena, the application of modelling tools is only recently evolving.
Tools are only accepted if they are plausible, transparent and built upon of-
ficial European data. Based on these preconditions the SENSOR approach
to ex-ante impact assessment of multifunctional land use had to be con-
structed. This is outlined in the last two chapters of this first part. Helming
et al. provide and overview of the analytical design in SENSOR, in which
economic trend and policy scenarios are translated into land use changes at
regional scale for Europe. Based on qualitative and quantitative indicator
analysis, impacts of simulated land use changes on social, environmental
and economic sustainability issues are assessed. The chapter also provides
the context of sustainable development and land use multifunctionality, in
which the project is placed. Sieber et al., describe the development process
and performance of the Sustainability Impact Assessment Toolkit (SIAT),
which translates the analytical approach of SENSOR into a meta-
modelling system for scenario analysis of land use changes.

The second part of the book is entitled Scenario modelling of land use
changes. It consists of four papers describing the scenario construction and
modelling chain applied in SENSOR. Kuhlman outlines the scenario de-
sign on which the prospective studies are built. It consists of global eco-
nomic trend scenarios and a series of land use related policy cases for a
virtual target year of 2025. The approach is to analyse future policy op-
tions in the field of land use against a reference based on no policy inter-
vention, in this case reflected by a series of trend scenarios. Jansson et al.
describe the modelling framework that was utilised to analyse the eco-
nomic and policy scenarios in their impact on land use changes. The
framework consists of a series of macro-economic, sectoral and land use
models that were adapted to each other and to the specific requirements in
SENSOR. A linkage of these models allows for a trans-sectoral analysis of
the effects of economic changes and/or complex policy scenarios on land
use. While in some cases (agriculture, forestry) the framework could build
upon well established models, new models or sub-models had to be con-
structed for other sectors, e.g. tourism and transport. Sick Nielsen and
Kaae present a newly developed model on tourism geography for Europe,
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which provides a geographic disaggregation of tourism loads to regional
levels and allows for the analysis of interrelations between tourism attrac-
tiveness and regional characteristics. Results of macro-economic and sec-
toral modelling are integrated in a land use model to display the effects of
economic trends and political decision making on land use. Verburg et al.
describe this approach of modelling regional scale land use conversions for
Europe.

Spatial representation and data issues for European regions is the title
of the third part of the book. It consists of three chapters of which the first
two deal with the development of regional typologies for land use assess-
ment. Briquel describes the development of European Regional Economic
Profiles to reveal regional differences in development trends and sensitivi-
ties to policy interventions. The profiles are based on criteria that are of
significance in all European regions on the one side, but are sensitive to
regional characteristics on the other side. The Regional Economic Profiles
served as the socio-economic input into the development of a Spatial Re-
gional Reference Framework (SRRF) for SENSOR, which is described by
Renetzeder et al. They combined socio-economic and biophysical charac-
teristics to perform a statistical cluster analysis of the area of Europe. The
resulting SRRF consists of 27 cluster regions and provides a flexible tool
for impact assessment at regional level. This part concludes with a paper
by Hansen et al. describing the GIS based data management system devel-
oped for SENSOR. This data management system is a complementary tool
to the SIAT.

Four chapters constitute the fourth part of the book entitled European
level indicator assessments. Frederiksen and Kristensen describe an indica-
tor framework for assessing sustainability impacts of land use changes at
regional scale for Europe. Building upon the analysis of the role of indica-
tors in policy relevant studies they establish criteria for indicator selection.
Based on this indicator framework Petit et al. address the selection and im-
plementation of environmental indicators for land use changes. Taking two
environmental indicators as an example they describe methodological
challenges related to the multi-scale and non linear relationships between
land use changes and environmental impacts. Compared to environmental
analyses, social and economic impacts of land use changes are less well
studied and understood. Farrington et al. describe methods for qualitative
and quantitative indicator determination and emphasise the difficulties of
isolating the direct relationship between land use changes and social and
economic parameters from other influencing dynamics. The logical step
from indicator analysis towards an integrated assessment of sustainability
impacts of land use changes requires an aggregation and comparative
weighting of the indicators. A critical review of existing methods for the
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weighting and aggregation of indicators is provided in the last chapter of
this part by Paracchini et al. Criteria for the selection of appropriate ap-
proaches in relation to the requirements for impact assessment studies such
as in SENSOR are identified.

The last part of this book is entitled Regional and local evaluation and
consists of five chapters dealing with the regional valuation of land use
impacts and the identification of sustainability key issues. Perez-Soba et al
describe the conceptual framework of Land Use Functions (LUF) devel-
oped for SENSOR to integrate the indicator analyses of social, economic
and environmental land use impacts into a regional sustainability assess-
ment. The LUF approach builds upon the concepts of ecosystem services
and of agricultural multifunctionality. However, it is adapted to the multi-
sectoral uses of cultural landscapes in Europe and considers the social,
economic and environmental aspects with equivalent importance. The LUF
framework allows decision makers to identify those functions of the land
which are affected by land use change scenarios. It facilitates the perform-
ance of trade-off decisions between alternative scenarios. Thresholds and
targets are often employed in assessment studies for valuation purposes.
Based on a literature review, Bertrand et al. discuss the various discipli-
nary viewpoints on the concepts of thresholds, limits and targets in sociol-
ogy, economy and ecology. In the following chapter Potschin and Haines-
Young describe methods to overcome the limitations of the thresh-
olds/limits concept through the development of so called sustainability
choice spaces. They are designed to reveal to decision makers the room for
manoeuvre they might have in their decisions. The last two chapters of the
fifth part deal with local studies on sustainability issues in specific sensi-
tive regions in Europe. These studies were designed to complement and
further substantiate the European wide approach in SENSOR. Morris et al.
describe the integration of participatory research into the otherwise model
and indicator based analysis of policy impacts in SENSOR. Participatory
research is employed to cross check the general assumptions made for the
analytical design in SENSOR and to reveal stakeholders perspectives to-
wards sustainability issues related to land use changes. Last but not least,
Dilly et al. describe an approach to the spatial classification of sensitive
regions in Europe to reveal key sustainability issues in those regions.

This book represents the state of research achieved after the first half of
the project. Research is ongoing. At the half-way stage we have estab-
lished a clear understanding of the potential role of a SIAT, in relation to
policies affecting land-use. We have created the tools contributing to the
SENSOR SIAT and their crosslinks by defining the steps needed to create
such a tool. Indeed, many of these steps have been completed, including
the creation of an indicator framework, the SRRF and the LUF approach.
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It remains to implement the methodologies designed, evaluate the out-
comes, define the sustainability choice spaces, and to integrate all these
ideas into the functional SIAT. The tool may require presentation in a
number of versions, depending on end-user requirements.

We thank all the authors for their valuable contribution to this book. The
peer review process for all chapters involved a large group of scientists
who provided their expertise to contribute to the success of this book.
Their names are listed in the acknowledgements section. The professional
and straightforward cooperation with authors and reviewers made the edit-
ing of the book a pleasant task.

Katharina Helming, Paul Tabbush, Marta Pérez-Soba

January 2008
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Part 1

Sustainability Impact Assessment:
concepts and approaches



Ex-ante Impact Assessments (IA) in the European
Commission — an overview

Karen Tscherning, Hannes Konig, Birthe SchoBer, Katharina Helming,
Stefan Sieber

Leibniz-Centre for Agricultural Landscape Research (ZALF), Germany

Abstract

Ex-ante Impact Assessment (IA) was officially introduced into European
Commission (EC) policy making in 2002. It is understood as a formal pro-
cedure to analyse potential effects of new policies before their adoption.
The two main drivers behind this EC initiative are the EU Sustainable De-
velopment Strategy and the Better Regulation agenda. IA is carried out on
policy level by the Secretariat General of the EC.

In parallel, Environmental Impact Assessments (EIA) and Strategic En-
vironmental Assessments (SEA) exist. They are based at EC Directorate of
Environment. EIA analysis impacts of project on the environment and
SEA is concerned with impacts of plans and programmes mainly on the
environment.

The EU project SENSOR develops ex-ante Sustainability Impact As-
sessment Tools (SIAT) to support decision making on European land use
and environmental policies. The project relates directly to the efforts of the
EC, on behalf of the European Union (EU), to integrate all single sector
policy assessment into one impact assessment procedure.

This article outlines the historical background of impact assessment and
it presents the three A procedures simultaneously in use by the EC, their
level and scope. It aims to provide the reader with a classification helping
to identify the role of IA tools as developed in SENSOR for EC decision
making.
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1 Introduction

SENSOR is a research project, funded by the European Commission, and
its objective is to develop an ex-ante sustainability IA tools (SIAT) to sup-
port decision making on policies related to land use in European regions.
Sustainability Impact Assessment (SIA) seeks to identify possible eco-
nomic, environmental and social effects of proposed policies and their
consequences with respect to sustainable development.

SIAT provides political decision makers with land use scenarios which
present comprehensive, clear and comparable information on possible con-
sequences, trade-offs and indirect affects of their available courses of ac-
tion.

There are two main drivers behind the Impact Assessment (IA) proce-
dure of the European Commission. The first is the EU Sustainable Devel-
opment Strategy (CEC, 2005a); which focuses on the assessment of policy
impacts on the economic, social and environmental dimension, including
tradeoffs. Secondly, there is the Better Regulation agenda (EU Better
Regulation Action Plan (CEC, 2002); which sets out initiatives to promote
effective and efficient regulation, and aims to fulfil the Lisbon objectives
for a competitive European economy. SENSOR allows for both of these
basic EU policy initiatives in the land use policy arena.

The objective of this paper is to provide the reader with an overview on
IA procedures carried out at different levels in the EC. The paper outlines
historical backgrounds of IA and shows major differences concerning
scope, impact and procedure.

2 Sustainability Strategies and Impact Assessment

At the Earth Summit (UN Conference on Environment and Development,
UNCED) in Rio de Janeiro in 1992, 178 UN member countries adopted
major agreements concerning the change from traditional free market ap-
proaches to Sustainable Development. A key role was given to Agenda 21,
which includes a comprehensive plan of proposed actions at global, natio-
nal and local level to achieve these changes. In order to implement § 8 of
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the Agenda, the “Integration of environment and development into decisi-
on making”, countries are required to develop a National Sustainable De-
velopment Strategy (NSDS). Agenda 21 states that NSDS should not result
in new strategies but should “improve and restructure the decision-making
process, so that economic as well as social and environmental issues are
fully taken into consideration and stakeholder participation is assured” (§
8.3). NSDS should be designed to convert mainstream environmental con-
cerns into policy (Brodhag and Taliere, 2006).

By 2006, 40% of UN member countries had developed and and/or partly
implemented NSDS (Silveira, 2006). At the most recent 2005 World Sum-
mit in New York, 170 states reaffirmed their commitment to Sustainable
Development (SD), additionally establishing clear links to the Millennium
Development Goals (MDG). It was repeatedly stressed that each country
had to take primary responsibility for its own development and that the
role of national policies and strategies was of utmost importance for the
achievement of SD (Silveira, 2006). This demonstrates that; although the
urgent need for NSDS is widely acknowledged; workable procedures for
implementing Sustainable Development are still in their infancy. SD as a
concept has been kept rather vague. This ensures its transferability to dif-
ferent local and global contexts, as well as to contrasting cultures and re-
gions of the world; however, it also restricts its usefulness as an opera-
tional concept, particularly at international level (Cordonier Segger, 2004).

Impact Assessment (IA) is one of the major tools through which the
NSDS are implemented (CEC, 2006a). The “Guidance in preparing a
NSDS (UN, 2002)”, elaborated at the World Summit on Sustainable De-
velopment, describes A as a tool to reveal comprehensive and long-term
consequences of policies. The guidance further states that the procedure of
IA provides feedback mechanisms whose results cannot easily be ignored
by decision makers. The consideration of IA criteria and results, on the
contrary, supports concise and tuned decision making processes. The guid-
ance stresses that the participation of local stakeholders in an IA and their
interpretation of criteria are key to meaningful IA outcomes.

In general, IA supports decision-making and tries to ensure that poten-
tial development options are environmentally and socio-economically
sound. IA deals with identifying, predicting and evaluating the foreseeable
impacts, both beneficial and adverse, of public and private policy-related
development activities. IA is concerned with alternatives and mitigation
measures and aims to optimise positive impacts and eliminate or minimise
negative ones. It therefore differs from goal oriented impact evaluation
which assesses the effectiveness of policy options in reaching a defined
policy target.
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IA needs to be process-oriented, multidisciplinary and interactive. It is
increasingly being viewed as an instrument to involve different stakeholder
groups (Donelly et al., 1998).

Many different forms of A exist today which have mainly evolved from
the assessment of economic impacts (or of regulations) and the assessment
of environmental impacts. However, both strands developed in parallel to
other assessments, e.g., gender, social and health. Recent developments
endorse the integration of different assessment types into one approach.
Abaza (2003) states that the need for integrated, comprehensive ap-
proaches towards IA has never been more urgent, considering the growing
claims of globalisation and the challenge of unifying sound economic
growth, social equity, and environmental protection — while simultane-
ously alleviating poverty and enhancing trade opportunities.

Integrated assessment and sustainability IAs consider the evaluation of
impacts on all three sustainability dimensions - economic, social and envi-
ronmental - in a systematic, multi-disciplinary approach.

A very recent introduction is Integrated Sustainability Assessment (ISA)
which is considered in a number of EU research projects. ISA is based u-
pon the principles of transition management. It is mentioned here for the
sake of completeness, but will not be described further.

3 Ex-ante impact assessments at different levels in the
European Commission (EC)

In the EC, IA has high priority on the political agenda. Currently, several
ex-ante A procedures are being applied simultaneously, covering different
levels and objectives. Three of them are mandatory:

e Environmental Impact Assessment (EIA), a directive to be implemented
by EU Member States, coordinated by DG Environment;

e Strategic Environmental Assessment (SEA), a directive to be implemen-
ted by EU Member States, coordinated as EIA at DG Environment;

e the EC IA procedure, implemented by the European Commission itself
(all Directorates General), coordinated by the Secretariat General.

In Figure 1 the three IA procedures and their different levels and scopes
are shown. Further details concerning each procedure are described in the
following paragraphs.
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EU Policy EU IA
Hierachy Level Sectors
Policy
(EC workprogramme, Secretary "
regulatory proposals, 1A General, Mainly on EU
White papers etc. or all DGs countries
trade negotiations)
Plan
DG
| SEA Environemnt
Programme
i DG
Projedt EIA Environemnt state level

Tscherming 2007

Fig. 1. Classification of EU Assessments (EIA (CEC 1985), SEA (CEC 2001a)
and IA (CEC 2005b)) to EU decision-making hierarchy and broad trends in the
nature of the different assessments. IA: EU Impact Assessment, EIA: Environ-
mental Impact Assessment, SEA: Strategic Environmental Assessment, ENV: En-
vironmental Sector, SOC: Social Sector, ECO: Economic Sector, DG: Directorate
General

3.1 Environmental Impact Assessment (EIA)

Background

Environmental Impact Assessment (EIA) was enacted in the first National
Environmental Protection Act (NEPA) of the United States in 1969
(Modak and Biswas, 1999). Today NEPA is considered as the cradle of all
IAs: it provided the legislative background and formulated essential com-
ponents of EIA. One of NEPA’s main purposes was to facilitate the use of
science for decision making. The procedure of EIA requires the identifica-
tion of potential alternatives to any specific proposal, the analysis of im-
pacts, and a justification of why the preferred action was chosen (Pope,
2007). EIA was meant to be applied ex-ante to all actions with a potential
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effect on the environment, extending from project proposals to policy ap-
praisals. EIA spread rapidly to other countries, e.g., Canada (1973), Aus-
tralia (1974), former West Germany (1975) and France (1976) (Therivel et
al 1992). Today it has been established in more than 100 countries at dif-
ferent institutional levels as an important decision support tool (Donelly et
al., 1998).

The EIA Directive

EIA was first introduced into EU legislation in 1985 (CEC 1985) to iden-
tify and assess the effects and consequences of public and private projects
(see box 1) on the environment before authorisation is given. It was
amended in 1997 (CEC, 1997) and had to be converted into EU Member
States directives by March 1999 (CEC, 1985). The participation of public
opinion was possible in respect of certain projects. In 2003 it was assured
through the Aarhus convention (CEC, 2003). The EIA Directive covers a
broad range of activities ranging from industrial to infrastructure projects.
A list of respective projects is given in Annex II and III of the Directive.

Article 2 of the directive requires that ,,Member States shall adopt all
measures necessary to ensure that, before consent is given, projects likely
to have significant effects on the environment by virtue inter alia, of their
nature, size or location are made subject to an assessment with regard to
their effects. “ Furthermore, the directive demands that the results achieved
in the EIA ,,must be taken into account in the development consent proce-
dure. *

These main requirements are further elaborated in the directive, and in
the different EIA systems existing in the Member States. Although proce-
dures adopted may vary, the stages are generally similar.

The EIA procedure

19

Screening is the first stage in which a “competent authority'” decides
whether or not an EIA is required for a particular project. The require-
ments for screening are described in Article 4 of Directive 97/11/EC. EIA
is mandatory for some projects and is based on individual Member State
decisions for other projects. Screening results must be made public. The
following stage, called Scoping, is mandatory only in some Member
States. The Directive proposes that the project proponent may require a
scoping opinion by the “competent authority”. At this stage the authority

' A competent authority is one designated by the Member State as responsible for
performing the duties arising from the EIA directive
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identifies which matters have to be covered in the “environmental informa-
tion”. Referring to the required information, the project proponent has to
carry out environmental studies which will be delivered to the “competent
authority”, together with an application for development consent (Submis-
sion of Environmental Information to Competent Authority). In a large
number of Member States the environmental information is presented in an
Environmental Impact Statement. The collected environmental information
must be presented to authorities with environmental responsibilities and to
other interested organisations as well as to the public. This stage is called
Consultation with Statutory Environmental Authorities, other interested
parties and the public. 1t is followed by the Consideration of the Environ-
mental Information by the Competent Authority in which the authority
must reach a decision which is finally announced and made public (4n-
nouncement of the Decision). Measures to mitigate potential adverse envi-
ronmental effects need to be described. For Natura 2000 sites special EIA
rules apply.

Guidelines on scoping, screening and the environmental statement re-
view are published by the Commission, and provide authorities, develo-
pers, consultants, researchers, organisations and the public with relevant
information and checklists.

EIA scope

EIA is associated with decisions relating to projects. Usually, decisions
concerning the location and the design of a project are taken before the
construction work starts. Instead of prevention strategies, mitigation meas-
ures are often adopted. Later in the process, feasible alternatives to the pro-
ject intervention are often limited to a minimum (BEACON, 2005). EIA
outputs are detailed and the key data sources used are often from field
work or sample analysis. Data tend to be qualitative and assessment
benchmarks are often legal restrictions and best practices (BEACON,
2005).

EIA is defined by its reactivity because it applies after the developer or
proponent has already finished the proposal (Pope et al 2004). The devel-
oper or proponent of the project itself is responsible for carrying out the
requested environmental studies identified in the scoping process by the
corresponding authorities (Sheate et al., 2001). In conclusion, EIA is a
proponent driven, reactive approach (Pope et al., 2004).
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3.2 Strategic Environmental Assessment (SEA)

Background

SEA aims at integrating environmental concerns into strategic decision
making. Thereby, public and environmental authorities are fully involved
in the planning process. SEA evolved in parallel with EIA and was initially
carried out when the scope of EIA seemed too narrow for the assessment
of a given proposal. This could be in terms of allowing for sound, sustain-
able, and global decision making (Partidario, 1996), or in regional or land-
scape level assessments, where the spatial requirements went beyond the
EIA approach. Recently, it was argued that SEA has the capacity to sup-
port the development of policy and planning practices stressing the envi-
ronmental component. SEA may therefore play a fundamental role in pro-
moting sustainable principles and practices, since it considers cumulative
and side effects (Eggenberger and Partidario, 2000).

In an international context the term SEA refers to a formalised procedu-
re assessing the impacts of policies, programmes and plans. While SEA
practises within EU countries is formalised by the EU SEA directive
(CEC, 2001), no international standard has yet been established. Currently
many existing SEA procedures are closely related to or based on EIA and
the EC SEA directive. Similar policy tools and strategic approaches, wide-
ly present in developing countries, diverge from the European formal defi-
nitions of SEA but integrate parts of their characteristics and elements. For
the further development and international standardisation of SEA all exist-
ing approaches should be considered equally (Dalal-Clayton and Sadler,
2004).

The SEA Directive

The EC elaborated the SEA directive “fo help to reach the goal of sustain-
able development” (CEC, 2001a). It was adopted in 2001 and required
Member States to implement SEA by 2003. SEA ensures that the envi-
ronmental consequences of plans and programmes (see box 1) are identi-
fied and assessed before their implementation. For some of these, descri-
bed in the directive, SEA is mandatory, whereas in other cases Member
States have to make the decision case by case. Public and environmental
authorities are fully integrated in the planning phase to improve transpa-
rency within the decision making process.

The objective of the SEA Directive as described in Article 1 is: ,,fo pro-
vide for a high level of protection of the environment and to contribute to
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the integration of environmental considerations into the preparation and
adoption of plans and programmes with a view to promoting sustainable
development”.

The SEA procedure

SEA follows a similar procedure to EIA. After a Screening phase, investi-
gating the necessity of a SEA, the Scoping phase determines which issues
need to be addressed in the assessment, and by what means. During the
third phase of the procedure, called Environmental Assessment, impacts
and their significance are examined. Furthermore, alternatives to the pro-
posed measure are stated and discussed. Findings of the Environmental As-
sessment are published in a report. The Environmental Report is a key fea-
ture of SEA. The Directive describes in detail which information has to be
included. In the next stage of the assessment, the report is reviewed by en-
vironmental and other authorities and by the public. After this stage the
decision maker approves or refuses the plan or programme, making refe-
rence to the SEA. Proposed implementation and monitoring methods are
discussed and evaluated. Consultation and stakeholder participation is cri-
tical to the success of SEA and is carried out in tandem with the procedure
from the early stages onward.

SEA scope

In contrast to EIA, which is initiated in response to a proposed plan, SEA
serves as a support tool for decision-makers. SEA considers wider ranges
of impacts and looks for alternatives to the proposed measure. It is a pro-
active tool and accompanies the planning of the proposed measure itself,
allowing for the development of sustainable solutions.

The United Nations Economic Commission for Europe (UNECE) con-
siders SEA as a key tool for Sustainable Development, because it is under-
taken earlier in the decision making process than EIA. The SEA protocol
was adopted by the ESPOO Convention paying special attention to trans-
boundary contexts (UNECE, 2007). Hence, being advocated by strong or-
ganisations, SEA will most probably gain wider importance in the near fu-
ture.

A detailed review of the relationship between EU EIA and EU SEA Di-
rectives is given in (Sheate et al., 2005).
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Box 1: A proposed definition of policy, plan and programme in an IA context

Proposed definitions for Policies, Plans and Programs

According to Wood (1991), a policy can be defined as an inspiration and
guidance rationalising the course of action of a government ...A plan can
be defined as a set of linked proposed actions — with a time frame — to im-
plement the policy ....Finally a programme can be defined as a set of pro-
Jects that specify the geographical and temporal design criteria of the plan
objectives.

The example “High Speed Rail” Policy: Development of a High Speed
Rail network to promote the shift of passenger traffic from air to rail

Plan: Where and when to implement the High Speed Rail?

Program: Concrete proposal to build a High Speed Rail track between city
A and city B.

from BEACON Manual (2005)

3.3 EC Impact Assessment (I1A)

Rationales — Sustainable Development and Better Regulation

Research in IA originated only a few years ago, in Canada, the UK and the
EU (Buselich, 2004). So far the challenge of adapting existing environ-
mental assessment, or regulatory approaches, to the requirements of
Sustainable Development in its full complexity has not been carried out.
Nor have newly developed approaches succeeded in fully integrating soci-
al, economic and environmental impacts and their interrelations at any
level. Furthermore, the large number of different approaches and the al-
phabet soup of acronyms make for a confusing picture (Dalal-Clayton and
Sadler, 2004).

The established understanding of IA as a purely regulatory instrument
(Regulatory Impact Assessment, RIA) for cost-benefit analysis has chan-
ged in many countries over the last decade. There is a worldwide trend to
integrate environmental, economic and social issues into one IA procedure.
Even so, IA may still only enable policy makers to choose the policy opti-
on with the greatest benefit at the lowest cost. It remains questionable
whether a balance can be achieved between the two core aims of Sustai-
nable Development and Better Regulation. A background of disparate is-
sues, actors and institutions in [A hampers the process (Jacob et al., 2006).
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In the Amsterdam Treaty of 2002, the EU committed itself to “the
achievement of a balanced and sustainable development” (CEC, 2002).
The EU Strategy for Sustainable Development proposed by the European
Commission (EC) (CEC, 2001b) was adopted by the European Council in
Goteborg in June 2001. The 2001 strategy postulated the need “to judge
how policies contribute to sustainable development”. Additionally, the full
effects of a policy proposal need to be carefully assessed; including esti-
mates of its economic, environmental and social impacts inside and outside
the EU. In 1999, Sustainability Impact Assessment (SIA) had already been
adopted by DG Trade in anticipation of the World Trade Organisation
(WTO) round of negotiations. In the context of WTO, Sustainability Im-
pact Assessment seeks to identify possible economic, environmental and
social effects of trade agreement outside the EU. The EC pledged itself
further to develop methodologies for Sustainable Impact Assessment (CEC
2006b), by contracting consultants who developed a methodology and car-
ried out preliminary assessments on the WTO round.

The EU strategy for Sustainable Development was revised in December
2005 (CEC, 2005a) and further renewed. The actual EU Sustainable De-
velopment Strategy (CEC, 2006a) was adopted by the European Council in
June 2006, and explicitly reinforces the importance of high quality IA as a
tool for better policy making. It stated that all EU institutions should ensu-
re that major policy decisions are based on proposals which have undergo-
ne an [A, and equal consideration should be given to the social, environ-
mental and economic dimensions of sustainable development. The
document additionally strengthens the importance of collaboration with
partners outside the EU, to meet the long standing commitment to global
sustainable development (CEC, 2006a).

In the EC context “Better Regulation” means simplifying, improving
and streamlining the EC regulatory environment. Better Regulation is a
key to “making Europe the most competitive knowledge-based society of
the world by 2010” laid out in the EU’s Lisbon strategy from 2002. EU
Better Regulation initiatives started in 1992, although results have been
limited due to the complexity of the task and the lack of policy support. In
a further attempt to lobby for Better Regulation, the EU Action Plan:
“Simplifying and improving the regulatory environment” (CEC, 2002a)
was elaborated. It states “By the end of 2002, the Commission will imple-
ment a consolidated and proportionate instrument for assessing the impact
of its legislative and policy initiatives, covering regulatory impact assess-
ment and sustainable development (in the economic, social and environ-
mental fields) and incorporating the existing instruments and methods”. In
“Impact Assessment: next steps”, the 2004 progress report, the EU [A
framework is presented as an integrated approach supporting competitive-
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ness and Sustainable Development. Both papers explicitly mention the
merging of Better Regulation and Sustainable Development into one
common assessment approach.

The two main drivers behind the IA procedure of the European Com-
mission are the EU Sustainable Development Strategy and the Better Re-
gulation agenda. The first focuses on the assessment of policy impacts on
the economic, social and environmental dimension, including tradeoffs,
and the second promotes effective and efficient regulation, aiming to fulfil
the Lisbon objectives for a competitive European economy (Franz and
Kirkpatrick 2006).

The IA EC Communication

In response to its Goteborg commitment to implement Sustainable Devel-
opment, and to its commitments at the Laeken council (EU Better Regula-
tion Action Plan (CEC, 2002a) to implement better regulation principles
(Tamborra, 2003) the EC systematically started the development of an in-
tegrated, centralised IA framework.

These efforts resulted in the Commission’s Communication on [A
which introduced an internal process of IA for major proposals in all pol-
icy areas, including trade (CEC, 2002b). One main objective of the EU’s
IA is to improve the quality of proposals. It applies to all major Commissi-
on proposals which are listed in the Annual Policy Strategy or in the Work
Plan. In this final document the EC does not promote Sustainability [A per
se but stresses the need to develop an Integrated IA process; streamlining,
substituting and integrating all the existing, separate IA measures, inclu-
ding sustainability IA. The Commission published internal guidelines in
2002 ("Impact Assessment in the Commission - Guidelines" and the
"Handbook for Impact Assessment in the Commission - How to do an Im-
pact Assessment") on necessary procedures when carrying out an IA. On
15 June 2005 new guidelines were published (CEC, 2005b), replacing the
Guidelines and the Handbook. These were further amended in 2006, and
they describe the 1A procedure and the six analytical steps of the IA itself
in detail.

The IA procedure

IAs are conducted by the responsible DG (Directorate General) within the
European Commission. The Secretariat General recommends three
steps/phases during the EU IA procedure. Firstly, the IA needs to be inte-
grated into the Strategic Planning and Programming Cycle of the Commis-
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sion. This means that the [A of each initiative has to be described in a
Roadmap and is part of the Annual Work Programme of the Commission.
The roadmap shows detailed information about the IA procedure. Addi-
tionally, an Inter-Service Steering Group (ISG) needs to be set up. The
ISG is compulsory for cross-cutting items and always includes the Com-
missions Impact Assessment Unit (SG.C.1). These units, made up of dif-
ferent departments of the Commission, are meant to broaden the perspec-
tive of the assessment. Subsequently, all interested parties must be
consulted, and expertise needs to be gathered, before the IA can be carried
out. This latter part of the assessment is also known as stakeholder consul-
tation. Minimum standards for consultation are set out in (CEC, 2002c).

Secondly, findings of the IA need to be presented in an assessment re-
port, even if the policy initiative itself is withdrawn. Assessment reports
should summarise the work undertaken for the IA and state assumptions
and uncertainties. The report should be written in a simple non-technical
language and technical details, or supporting documents, should be in-
cluded in an annex. Thirdly, the report - together with the policy proposal -
is disseminated for information to other institutions and summarised in a
press release. Finally, the report is published on the Europe website by the
Secretariat General (CEC, 2008).

The assessment itself is divided into six analytical steps which are de-
scribed in Tabbush et al (2008).

In 2006, the EC established an IA Board, under supervision of the
Commission’s president, comprising six officers from different EC de-
partments who had expertise in IA and policy support. The mandate of the
board is to evaluate individual proposals and guide initiatives throughout
the political decision-making in the EC.

By June 2007, the Commission had carried out 230 [As and had gained
considerable experience in the area. In spring 2007 the assessment proce-
dure was further tested; with the help of an external evaluation, initiated by
the European Council. The outcome is the “Strategic review of Better Re-
gulation” which will be presented in spring 2008. Subsequently, the Com-
mission will gradually introduce changes into the existing system. Among
other things, these changes concern methodologies and data availabil-
ity/quality across the three pillars, stakeholder consultations and Inter-
Institutional aspects in Member States (Day, 2007).

IA scope

The goal of the EU IA is to estimate the environmental, economic and so-
cial impacts of a proposed policy in order to provide political decision
makers with comprehensive and clear information of possible conse-
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quences, trade-offs and other implications. The EU IA assists decision
makers, but is not a substitute for political judgment. It may include an e-
valuation of the proposal (Will policy objectives be reached?) but mainly
concentrates on the assessment of possible unforeseen impacts in different
sectors, trade-offs and ramifications of a given policy intervention. The
new assessment system replaces all single sector assessments; e.g., busi-
ness, gender, trade, and environmental/ regulatory. It is intended to over-
come the shortcomings inherent to single sector assessment (Lee and
Kirkpatrick, 2004).

The new IA guidelines cover the Commission’s work programme (regu-
latory proposals, white papers, expenditure programmes and negotiation
guidelines for international agreements).

Although these guidelines still commit the EU IA to the ex-ante analy-
ses of the impacts of policy proposals on the three sustainability dimen-
sions, the assessment system is termed [A (Bartolomeo et al., 2004). The
focus on the integration of Sustainable Development into EU policy has
gradually declined. The EC still officially claims to assess potential eco-
nomic, social and environmental impacts of policy options, but reduction
of costs is becoming increasingly important in regulative issues. Critics al-
ready fear that established social and environmental standards will be un-
dermined by Better Regulation (Paul, 2007).

4 Conclusion

Three different types of IA exist in parallel at the European Commission:
Environmental Impact Assessment (EIA) which was first introduced into
EU legislation in 1985 identifies and assesses environmental effects of
projects. It is based at DG Environment and carried out at Member State
level. Strategic Environmental Assessment (SEA) was adopted 2001 to
make sure that environmental consequences of plans and programmes are
assessed before the implementation of such. SEA is also carried out on
Member State level and is based at DG Environment. Impact Assessments
(IA) are conducted on policy level and are carried out by the different DGs
in the EC. The procedure was introduced in 2002 to show potential effects
of policies before their adoption.

Impact assessment is implemented at EC level and is meant to integrate all
single assessments into one comprehensive system for European policy
making. SENSOR’s sustainability TA tools respond to this approach and
concentrates on land use and environmental related policies. SENSOR is
region-based and makes potential impacts on EU member state level
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(NUT?3) visible. It integrates the social, economic, and environmental di-
mension as well as regulation issues. The SIAT developed by the
SENSOR project, supports decision makers in the EC to perform concise
and reliable IAs.
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Abstract

This chapter reviews the potential application of Impact Assessment (IA)
in the European Commission in relation to issues of land use. Drawing on
qualitative research conducted with EC policy-makers, conclusions are
drawn concerning the probable role and application of SENSOR’s Sustain-
ability Impact Assessment Tool (SIAT) in the course of the EC Impact As-
sessment procedure.

A participatory approach is integral to the IA process, with national
level stakeholders consulted throughout at EC level. In the current proce-
dures, opportunities for consultation within the short time span of an TA
tend only to reach lobby groups and activists, and citizens who are affected
by the policy are unlikely to contribute directly as individuals to the de-
bate. There are opportunities to engage local stakeholders as part of the
operation of the tools themselves, but this is likely to be restricted to me-
dium-term strategic development of the tools, as the time required may be
outside the timescale normal for operational IA.

Although some IAs have been carried out to a short timescale and have
consequently been brief and descriptive, there is evidence of an increasing
importance being given to [As during the policy-making process, and it is
concluded that flexible tools are needed that can exist in different forms:

1. a superficial level which doesn’t require reprogramming and works for a
wide range of policies and could be used immediately by trained desk offi-
cers. 2. an intermediate level which requires several weeks’ work to pro-
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gramme and run the tool for a particular policy area 3. a strategic level
where the tool is being developed and programmed for one or more policy
areas and used over successive years to contribute at particular points in
the development of specific policies. This third level of complexity to in-
clude updating and reprogramming the source models might be necessary
to deal with a completely new policy area, or one that has not yet been
modelled adequately, and this would require a longer term expert study.

Keywords

Sustainability, Impact Assessment, ex ante, policy appraisal, EC

1 Introduction

Tscherning et al. (2008) have described the evolution of the Impact As-
sessment (IA) process in Europe, culminating in the publication of the EC
“Guidelines for Impact Assessment” (CEC, 2005). The sixth framework
programme of research for the European Commission called for work to
support this process, and the Integrated Project SENSOR is one of a suite
of projects working on IA in various contexts. In the case of SENSOR, the
context is land use, and the impacts of European policies, as integrated
across social, economic and environmental dimensions. The project aims
to produce Sustainability Impact Assessment Tools (SIAT) that predict
impacts of land-use policies, or policies that affect land-use, in relation to
sustainability issues across six sectors: Agriculture, Forestry, Transport,
Energy, Nature Conservation and Tourism. This chapter establishes the
frame of reference for the development of SIAT, drawing on information
from interviews and workshops at EC level.

1.1 Land use

“Land use” can be conceived of in a number of ways. In one sense, it is
simply a categorisation based on the allocation of different types of eco-
nomic production system to different parcels of land. On the other hand,
the notion of “multifunctional landscape” is a more complex interpretation.
In its narrow sense, the term “multifunctional” has been applied in agricul-
ture to include functions other than the production of food (or other mate-
rials) to the market economy. Other “joint”, “spill-over” or “external”
benefits are recognised by economists, such as open space, wildlife habitat,
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biodiversity, and viable rural communities. The multifunctional nature of
agriculture has been used as an argument for continued economic support
for production, while counter arguments are that this distorts the interna-
tional market for goods, often to the detriment of poorer nations, and that
there are other ways of promoting the delivery of these externalities (Boh-
man et al., 1999). When the landscape is considered, rather than a single
economic sector, it is seen to support a range of economic activities
(Helming et al., 2008). As described in the Millennium Ecosystem As-
sessment (MEA, 2005) landscape provides a whole range of ecosystem
services, supporting several types of economic activity while contributing
to human well-being, sometimes in ways that are external to the market
economy. In this sense landscapes can be regarded as multifunctional.
Landscape is seen as a source of support for all areas of human need
(European Landscape Convention, 2000) and this gives rise to the idea of
landscape (and its embedded land-use) as “multifunctional”. According to
Ling et al. (2007): “Multifunctionality is not simply an amalgam of adja-
cent different land uses — that is, a mixed-use development: rather, by
working with the landscape, it should encourage different functions to op-
erate within it in an integrated way.” Such a holistic view, stressing inte-
gration between functions, is consonant with a post-Rio notion of Sustain-
able Development (SD), to include socio-cultural, environmental and
economic dimensions. The aim of SIAT is to predict the effects of projects
or policies on land use functions, in relation to issues of sustainability.

1.2 Sustainability Assessment

Sustainability Assessment (SA) is the general term for a methodology of
which the IA procedure of the EU is a specific example. Tools for sustain-
ability assessment have been classified according to their “temporal focus”
(whether they look backward; ex post, or forward; ex ante) their “object of
focus” (e.g. products, projects or policies) and the extent to which they in-
tegrate the assessment — “the extent to which the tool fuses environmental,
social and/or economic aspects” (Ness et al., 2007). In this classification
the tools produced by SENSOR will be for the ex ante assessment of EU
level policies, specifically those policies that are likely to result in changes
of land use. The extent of integration requires some further consideration.
Integration may also be interpreted to include a number of different analy-
ses and assessments aiming to establish a link between drivers and impacts
or dimensions of a problem (Scrase and Sheate, 2003). Implicit in most
SAs are at least two types of integration:



38  Paul Tabbush et al.

e integration of sustainability considerations into policy development and
decision making, and

e integration between dimensions of development (social, environmental
and economic), i.e. assessment of interlinkages,

but other aspects of integration may also be central, such as

¢ integration of policy objectives, i.e. enhancing policy coherence
¢ integration of stakeholder interests including far-away stakeholders, and
e integration over time.

Pope et al. (2004) discuss sustainability (impact) assessment tracing its
origins in the experiences with environmental impact assessment (EIA)
and strategic environmental assessment (SEA). They differentiate between
two types of SA, which they name EIA-driven integrated assessment and
objectives-led integrated assessment. The first type enters the decision-
making process at a stage where most decisions have been taken and pos-
sibilities of avoiding or mitigating adverse impacts are in focus. Impacts
are usually assessed against a baseline, and the exact position of a sustain-
able state for that particular proposal is unknown. This approach reflects a
Triple Bottom Line (TBL) model that aggregates indicator values against
the three pillars of sustainability (Economy, Society, Environment) sepa-
rately. An additional aim in this approach may be to integrate the impacts
over the three dimensions.

The second type is an ex-ante process, where the impacts of a proposal
are assessed against an outcome defined by specific environmental, social
and economic objectives — preferably objectives integrated between the
dimensions. It is thus differentiated from the first by entering the decision-
making process in an earlier stage, but also by assessing outcomes against
policy objectives. Crucial questions for SA are thus if these objectives can
lead to improved sustainability, and from the point of view of which sec-
tion of society.

The two approaches are summarised in two questions:

a) Are the TBL impacts acceptable? (trend oriented) and
b) Does this proposal make a positive contribution to (integrated) TBL
goals? (goal oriented).

The central issue in the latter approach is how to define sustainability
goals. Wiek and Binder (2005) approach this aspect by discussing solution
spaces for decision making; elsewhere the framing of sustainability goals
have been considered in the context of constraints that define the “room-
for manoeuvre” in policy design. This work seeks to identify thresholds,
based on knowledge of system, normative targets, and identification of
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conflicts among sustainability ranges (Potschin and Haines-Young, 2008).
Specific targets for the indicators are here defined by principles of Sustain-
able Development rather than reference to a former state or to another sys-
tem (bench-marking). Coherent policy objectives are essential for such
impact assessments to make sense. Thus Pope et al. (2004) argue that in
the objective-led procedure not only impacts need to be integrated - but
also policy objectives themselves.

Based on an account of the historical development of the concept of
Sustainable Development from a former consideration emphasising eco-
logical sustainability, de Ridder (2005) makes a distinction between Inte-
grated Assessments and Sustainability Assessment. Sustainability Assess-
ments need as a minimum to consider not only environmental, social and
economic issues and their interactions, but additionally three cross-cutting
aspects derived from principles of environmental stewardship, global eq-
uity concerns and the needs of future generations.

Several sources of EC sustainability principles and criteria exist. Obvi-
ous sources are policy documents, of which the Sustainable Development
Strategy (CEC, 2001) is central, and the related Sustainable Development
Indicator set developed by Eurostat. Together, these would be a source for
an objective-led strategy for impact assessment, as they address key policy
objectives for Sustainable Development (SD) as defined by the EC. The
SD indicators moreover include other issues like production and consump-
tion patterns as well as good governance resulting from the World Summit
on Sustainable Development in Johannesburg in 2002 and economic com-
petition as emphasised in the Lisbon Strategy (CEC, 2002a).

According to Owens et al. (2004), Sustainability Impact Appraisal
would be the term that best describes the aspirations of SENSOR. These
authors define “appraisal”, “to include a variety of ex-ante techniques and
procedures that seek to predict or evaluate the consequences of certain
human actions”. The distinction between ex-ante appraisal, continuous
monitoring, and ex-post evaluation is important. Indicators chosen for
monitoring are often non-specific, simply referring to how the system is
changing in response to often unknown or unforeseen events. Ex-ante ap-
praisal, on the other hand, considers the impacts of policy options, and fol-
lows some pre-determined value system or “normative presuppositions”
(Owens et al., 2004). For instance, the ideas that a sustainability appraisal
should protect the interests of future generations, and should achieve an
equal balance between economic, social and environmental issues repre-
sent such presuppositions.

The notion that “equal weights” should be given to the three dimensions
of sustainability, derives from the shift from assessments focused on the
environment (EIA), and the apprehension that in doing so, social and eco-
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nomic considerations might come to dominate and lead to environmental
damage. Arbter (2003), for instance stated that: “SIA will only be effective
in promoting long-term and high quality strategies, if environmental issues
are not overshadowed by economic and social considerations. The key
success factor is to keep SIA equal weighted.”

A similar point was made by an official from the EC Secretariat General
interviewed in August 2005: “the idea is you would present the evidence
of the impacts across all three dimensions without giving weight to one
over the other, but then at the political level that’s when they decide
whether the positive environmental impacts are such that it’s worth paying
the sort of financial costs; that’s for a political decision maker to make that
choice its not for the impact assessment”.

In practice, it is hard to think of any single indicator from any one of the
three pillars of sustainability, that has no salience with the other two. For
example, water quality is an environmental indicator, but perception of ac-
ceptable water quality also varies with economic prosperity and water
quality is also a determinant of social well-being. There is therefore a need
for a balanced integration of assessments based on pre-determined thresh-
olds and norms. Arbter (2003) goes on to suggest that such a balance can
be achieved by:

Pro-active participation of the interest groups concerned,
Transparency within the whole process,

Justification of trade-offs and

Up-grading of monitoring

Current Practice in the European Commission

Impact assessments related to the Commission’s work programme have
embraced an impact assessment procedure, which aims to balance the three
sustainability domains (economic, environmental and social), and a guide-
line and handbook for impact assessment was published with this approach
(CEC, 2002b, 2003). The procedure was revised in 2005 and the impact
list refocused following the Commission’s call for greater attention to im-
pacts on competition (CEC, 2004). This resulted in renewed guidelines
(CEC, 2005), and while the former handbook explicitly spoke about Sus-
tainability Assessment and criteria for this, the new guidelines make no
reference to sustainability, although the screening list of impacts covers the
three dimensions.

It has been argued that there has been a general move away from ad-
dressing Sustainable Development as a substantial issue defining ultimate
aspirations, towards a focus on procedural aspects, defining a pathway to
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change (ECSG, 2004). As a result, SD is mainly considered to be an exer-
cise in balancing and integrating its three dimensions (economic, social
and environmental), rather than focusing on environmental protection and
development. According to this study, which advocates a Triple Bottom
Line (TBL) approach, appraisal focuses on Sustainable Development pol-
icy issues, which by definition are dynamic and may be interchanged with
others as priorities change. An essential aspect of this is that rational meth-
odologies for balancing trade-offs among dimensions seldom exist, and
consequently this becomes a political process, left to decision-makers, with
or without the aid of some form of participatory process. Thus balancing
future generations needs against the present, as well as environmental ob-
jectives against economic, results from the specific policy process. The
present emphasis on the development of sustainability assessment tools re-
flects this change. The development of these tools has followed a trend
away from specific sustainability criteria to a general TBL assessment.

The Handbook identified the following principles for sustainability:

¢ maintaining a certain level of stocks of resources (natural, human, social
and man-made);

e cfficiency in resource use for production of “well-being”’; and

e equity (distribution of resources).

Based on these normative issues, three sustainability criteria were identi-
fied:

e Protection and renewal of stocks of resources;

e Technical efficiency with which resources are used to produce goods
and services; and

e Equity within and between generations.

The key questions to identify SD are drawn from these criteria were then:

e Does the proposal have an impact on stocks (maintenance, renewal or
destruction)?

e Does the proposal improve or reduce the technical efficiency with which
resources are used to produce well being (for example goods and ser-
vices for consumption)? How does it affect innovation or productivity?
How does it affect “institutional efficiency”?

e What are the distributional impacts of the proposal? Are existing ine-
qualities preserved, reduced or accentuated?

While these questions did not specify any predefined sustainability targets,
they addressed certain normative sustainability criteria as discussed above.
The recently released Guidelines (CEC, 2005) do not refer to these criteria
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at all, but adopt, with a few revisions, the impact issues addressed in the
first version of the handbook. Thus the Guidelines have moved away from
substantial definitions of Sustainable Development, while keeping the fo-
cus on a balanced approach to the three dimensions of sustainability.

2 Impact Assessment Tools in SENSOR

The framework for the production of Sustainability Impact Assessment
Tools (SIAT) in SENSOR is closely based on the approach to impact as-
sessment in the EC and the issues and questions developed in this. This
approach is summarised below:

The revised method is two-stage: The preliminary assessment is now re-
placed by a ‘Roadmap’, followed by a second stage impact assessment, if
deemed necessary in the first stage. The Guidelines (CEC, 2005) describe
the following key questions to be answered in relation to a policy initia-
tive:

What is the nature, magnitude and evolution of the problem?

What should be the objectives pursued by the Union?

What are the main policy options for reaching these objectives?

What are the likely economic, social and environmental impacts of
those options?

e What are the advantages and disadvantages of the main options?

e How could future monitoring and evaluation be organised?

The method developed and documented in the guidelines draws on recent
work to define evaluation methods; the programme flow and identification
of impacts have been inspired by the methodologies for evaluation used in
the Commission, such as the evaluation of the expenditure programme.

According to the Guidelines, the IA process proceeds in six steps (Fig
1). Most analytical attention is concentrated on Step 4; the first three steps
will be the direct responsibility of the policy makers. However, stake-
holders (especially including member states) may be consulted by the EC
at every stage, and “general principles for consultation of interested par-
ties” have been published (CEC, 2002c). The tools themselves may also be
participatory and include stakeholder engagement.

A comprehensive checklist of impacts is given in the Guidelines, under
each of the triple bottom line (TBL) headings (social, economic, environ-
mental). The process is innovative, in that it avoids listing purely quantifi-
able indicators, instead asking a series of more-or-less open questions
about the social, economic and environmental impacts that the policy op-
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tion under test might have. The challenge, then, is to devise tools and
methods that help policy makers to find answers to those questions, in par-
ticular contexts.

Impact Assessment
1. Identify the problem
2. Define the objectives

stakehold ers 3. Develop main policy4 L.

options Tools
4. Analyse their impacts/'

5. Compare the options
6. Outline policy monitoring

% and evaluation

stakehold ers

Fig. 1. Impact Appraisal in the EC (adapted from the EC Impact Assessment
Guidelines (CEC, 2005), to show the opportunities for stakeholder involvement,
and the stage in the process where IA tools are most likely to be applied (solid red
arrow; stages 4 and possibly 5). The dotted red line indicates a possible feed-back
loop, helping policy makers to refine the options. Stakeholders (left) may be in-
volved throughout the process, especially at the level of member states. Processes
for engaging local stakeholders can be included as part of the tools themselves

(right).

3 End user research

Participatory research with potential end users of SIAT, using qualitative
social science methods, was carried out as part of SENSOR, and this set
out to answer questions related to the institutional status of IA and the need
for IA tools as expressed by EC officials. The conclusions below are based
on nine individual semi-structured interviews with EC officials, and a se-
ries of workshops and meetings. The interviews were recorded and tran-
scribed for analysis along with notes and reports from the workshops and
meetings. Of particular significance were a workshop at the Joint Research
Centre (JRC) in ISPRA, Italy in June 2005, and a meeting with DG TREN
in Brussels in March 2006. Results from further interviews, concerned
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specifically with institutional analysis are presented in Thiel and Konig
(2008).

The Secretariat-General (SG) has been responsible for developing and
promoting the new IA system within the Commission, including the pro-
duction of guidelines and handbooks. Different units have been involved at
different times, in particular: SG H2 (Institutional Matters and Better
Regulation), SG C1 (Strategic Planning and Coordination/Programming),
SG D1 (Task Force, Lisbon Strategy). Impact assessments are conducted
by a lead DG, which is chosen because it has a major stake in the initiative
to be assessed. Inter-Service Steering Groups, often with representatives of
several DGs, are set up to oversee the process for proposals that cut across
the interests of more than one DG. There are also units within many DGs
(for example Environment) which are responsible for assessment and
evaluation for initiatives within their particular sectors and these units may
participate in integrated impact assessments on behalf of their DGs. In
principle, Impact Assessment and the policymaking process within the EU
Commission now overlap considerably, since the definition and scope of
IA has been stated to include all six steps from identifying the problem
through to evaluation of the policy (CEC, 2005). The forthcoming policies
that will require IAs are to be found in three key documents, which are
published annually as part of the strategic programming cycle: the Annual
Policy Strategy, Work Programme and Roadmaps; examples current at the
time of writing are given below:

e The Annual Policy Strategy 2008 was published on 21 February 2007.
It establishes the policy priorities for 2008, identifies the initiatives that
will help to realise them, and the budgetary framework that is being
adopted.

See: http://ec.europa.eu/atwork/synthesis/index_en.htm
(Accessed November 2007).

e The Work Programme provides considerably more detail of use in the
selection of potential policy cases. It translates the Annual Policy Strat-
egy into policy objectives and an operational programme of decisions to
be adopted by the Commission. The Work Programme for 2008 was
published on 23 October 2007.

e A preliminary Impact Assessment will already have been conducted
during the preparation of each item in the Work Programme, and these
are written up as Roadmaps (typically two pages long for each item)
which outline plans for further IA work.
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Links to Work Programmes and Roadmaps for 2007 and 2008 are found
at: http://ec.europa.eu/atwork/programmes/index_en.htm (Accessed No-
vember 2007).

The Guidelines (CEC, 2005) suggest that the depth of the analysis
should be proportional to the potential impacts: “The impact assessment’s
depth and scope will be determined by the likely impacts of the proposed
action (principle of ‘proportionate analysis’). The more significant an ac-
tion is likely to be, the greater the effort of quantification and monetisation
that will generally be expected”. In practice, production of an IA report is
still sometimes a superficial exercise carried out to unrealistically tight
deadlines, and so having little bearing on the decision-making process.
“There has been no formal mechanism for quality control; resources for
undertaking assessments, and for the provision of advice, guidance and
training are limited; and there seems to be no institutional framework
within which ‘learning by doing’ can take place in practice.” (Wilkinson et
al., 2004). However, there are indications that the quality of [As and their
significance within policymaking is increasing as the new IA process,
launched in 2002, becomes increasingly promoted and adopted within the
Commission’s strategic programming cycle.

3.1 Which steps would IA contribute to?

It was made clear through interviews with officials in DG RTD that in the-
ory an IA tool should be considered as a contribution to step 4 ‘analysing
impacts’ (Fig. 1). Step 5 ‘comparing the options’ can be aided by an IA
tool, but the decision on which option to recommend is a political one. In
particular the tool was not expected to help with step 3 ‘to identify the pol-
icy options’. However, the reality is that impact assessment does not al-
ways follow these six steps in a clear, discrete way. Hertin et al. (2007) for
instance, make it clear that “policies do not simply appear out of the blue”
and that “a large part of the visioning/problem definition step may have ef-
fectively already been completed long before the drafting of the policy
proposal has even started. The fact that a policy is being proposed indi-
cates that action is seen as necessary; it is also often fairly clear at this
stage what that policy action should be”. For some policies the options are
developed in an iterative way alongside analysis of impacts, and stake-
holder engagement, since lobby groups scrutinise the ‘official’ analyses,
contribute their own analyses, which may differ, and this leads to refine-
ment of the options. For instance, during an interview, an EC desk officer
reported from his experience that there was a “constant back and forth be-
tween writing the IA and the proposal taking shape.”
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An example of an IA where the steps in the process were particularly it-
erative is the Clean Air for Europe (CAFE) programme, which was
launched in March 2001. It is “a programme of technical analysis and pol-
icy development that underpinned the development of the Thematic Strat-
egy on Air Pollution under the 6™ Environmental Action Programme.
CAFE used the RAINS model (Regional Air Pollution Information and
Simulation) developed by IIASA” (http://www.iiasa.ac.at/ ~rains/
home.html, accessed November 2007), which provides a consistent
framework for the analysis of reduction strategies for air pollutants. One
desk officer explained as follows, when asked whether there was much in-
teraction between the consultant using the tool and the policymaker de-
signing the policy option: “It depends on the area. There seem to be differ-
ent approaches floating around and this helps... the Clean Air For Europe
strategy — they have run about a hundred scenarios for the whole exer-
cise... with the acid rain model RAINS and these things were always pre-
sented at the member states and there were comments and there were re-
runs and they have been fighting over the summer... between the different
DGs because some of them told the costs were too high so then there were
re-runs until apparently now they have a compromise — so this is very in-
teractive. [...] But this is a very exceptional case, including the stakeholder
and the DG involvement in the data used and the methodology...”

Here is an example where a range of stakeholders was involved (mem-
ber states, industry, NGOs) in an iterative process. At the other extreme
there are policies where the impact assessment is very superficial and al-
most entirely descriptive with little supporting quantitative evidence. Such
an analysis will have been carried out at step 4 in the 6 step process, with
no iterations with previous steps because there was no meaningful dia-
logue with stakeholders. Examples were given by Wilkinson et al. (2004).

Interestingly the RAINS model now has two versions: one for scenario
analysis (i.e. Fig. 1, step 4), and one that allows the options to be devel-
oped (i.e. Fig. 1, step 3). Thus, as explained on the [IASA website, there is
a 'scenario analysis' mode, i.e., following the pathways of the emissions
from their sources to their impacts. In this case the model provides esti-
mates of regional costs and environmental benefits of alternative emission
control strategies. There is also now an 'optimisation mode' under devel-
opment to identify cost-optimal allocations of emission reductions in order
to achieve specified deposition and concentration targets; in other words to
allow the user to refine the policy options.

To conclude, end users may wish [A tools to be applied in some con-
texts to help develop the policy options, in addition to its use to analyse
impacts of policy options.
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3.2 Timing and depth of analysis

There is a small window of opportunity within the EU policymaking cycle
during which analysis of impacts of policy options can be carried out. If
desk officers want an external contractor to contribute to an IA the Com-
mission would typically organise a framework contract. There may be a
call from the Commission in, say, June, and they may expect the contractor
to deliver, say, by August. This is a very short time period in which to op-
erate an IA tool, especially if it requires any additional programming. Desk
officers acknowledge that this procurement procedure is not particularly
conducive to research needs in support of [As, including the use of IA
tools if their use requires re-programming, and running by experts, to pro-
vide results of use to policymakers.

A related question concerns the level or depth of analysis that an IA tool
should operate at. There is clearly a need for a ‘quick and dirty’ tool that
could be applied immediately to a wide range of policies without any addi-
tional programming. “IQ Tools” (http://www.sussex.ac.uk/spru/1-4-7-1-
3.html accessed November 2007) is such a first screening resource, but it
has a very broad scope - beyond land use. Officials in the Secretariat Gen-
eral have argued more than once that we should ‘keep it simple’ and adopt
a ‘light’ approach. In contrast, others, e.g. researchers at JRC, have said
that the analytical framework used in the demonstration given to JRC in
2005 was not sufficiently sophisticated. Ideally the ‘operating system’ for
the tool would be able to function on perhaps three different levels:

o A superficial level which doesn’t require reprogramming and works for
a wide range of policies and could be used immediately by trained desk
officers.

e An intermediate level which requires several weeks’ work to pro-
gramme and run the tool for a particular policy area.

o A strategic level where the tool is being developed and programmed for
one or more policy areas and used over successive years to contribute at
particular points in the development of specific policies.

These are not necessarily mutually exclusive. Different versions might be
made available to meet these different needs.

3.3 Who would use SIAT?

We need to distinguish between at least three different kinds of users (see
Backlund and Martinson, 2005 for a broader typology applicable to the
SEAMLESS project):
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e Desk officers who may become trained to use SIAT, perhaps in a simple
form.

e Experts who programme and run SIAT in a more sophisticated form on
behalf of EC desk officers.

o Other stakeholders who may wish to use SIAT to confirm or challenge
conclusions made by desk officers or contracted experts.

We focus here on the desk officers and experts; we can probably assume
that other stakeholders will rapidly take an active interest, and learn to use
SIAT, as soon as they discover that it is being used to support impact as-
sessments of European policies. Disseminating SIAT to them is thus not
the immediate priority.

It is not easy to identify who the end users would be without also identi-
fying how the tool will be disseminated to potential users, how they might
be trained, and how SIAT might become accepted and trusted among key
stakeholders in a particular policy area. The history of use of the CAPRI
model (http://www.ilr1l.uni-bonn.de/agpo/rsrch/capri/faq_e.htm accessed
November 2007) is instructive. Its life began with external experts, but it
gradually moved into mainstream use in Commission DGs, who now pro-
vide training courses to desk officers in how to use it.

Thus, in answering the question ‘who would use SIAT’, we can identify
three main scenarios for how it might become adopted and used. These are
extensions of the three levels of analysis outlined above. Again, they are
not mutually exclusive.

a) Immediate use by individual desk officers
Individual desk officers may become trained in the use of SIAT and
able to run it on a policy area. In each DG there may be one or two
staff from the unit(s) that specialise in impact assessment who have the
incentive to be trained in the use of SIAT. Interviews suggest that
there would be very few officers who would actually do this, unless
there can be a very simple version of SIAT that requires little training.
Related to this is the likelihood that only a small proportion of EC ini-
tiatives requiring IAs will have a significant impact on land use.

b) Operational use by contracted experts
Individual desk officers may make use of the outputs of SIAT al-
though they don’t actually know how to run it themselves. They may
request an external contractor to use it to analyse the impacts of op-
tions for a particular policy. (Alternatively, they may not be familiar
with SIAT until their chosen contractor uses it and informs them about
it.)

c) Strategic use by research agencies
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An agency could use and develop SIAT in the longer term for specific
policy areas, discuss its application with key desk officers in those pol-
icy areas, and in doing so the desk officer might commission that
agency to carry out an impact assessment and to use SIAT. For exam-
ple, JRC bioenergy experts could work together with DG TREN. The
agency could also be an external research institute, e.g. part of the cur-
rent SENSOR consortium.

3.4 How do stakeholders participate in the policymaking
process, and the IA process?

In forestry (Ministerial Conference on the Protection of Forests in Europe
(MCPFE), 2003), the concerns of stakeholders and ordinary citizens are
expressed in terms of ‘criteria’, which could be defined simply as things
that people care about. For MCPFE, a framework of criteria and indicators
has been developed and agreed upon by European signatories for continu-
ous monitoring of forests at the European scale. For example, MCPFE Cri-
terion 2 is “Maintenance of Forest Ecosystem Health and Vitality”, and
“Soil Condition” is one indicator of this. At this scale of operation the cri-
teria and indicators may fail to reflect the concerns of particular stake-
holder groups in a given location. For instance, a group of local stake-
holders (perhaps including expert and lay people), might decide in a
particular context that the quality of drinking water is one of their main
concerns (criteria). Chosen indicators for this criterion might be water col-
our, taste and concentration of nitrogen.

Consideration of such an example leads to the question “whose criteria
should be taken into account?”, and this is the basis for an initial stake-
holder analysis. We need to know who will use the impact assessment
(IA), and what values they will expect it to embody. As Cashmore (2007)
put it “if it is accepted that operationalising sustainable development in-
volves values, then it is logical that democratic processes are employed to
debate which values take precedence.” Ex ante IA should therefore be par-
ticipatory and we need to research stakeholder views at the appropriate
levels, to answer the specific questions relevant to the analysis. For in-
stance, we will need to establish, at regional and national level, how a par-
ticular EC policy instrument might be applied. In SENSOR, land use re-
lated policy cases are identified at EC level, and the implications are
discussed with stakeholders at regional and local levels so as to refine the
content of the SIAT.

In the IA Guidelines (CEC, 2005) it is stated that stakeholder participa-
tion should take place throughout the IA process. Thus, desk officers are
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lobbied more or less forcefully and regularly by member states, environ-
mental and social NGOs and industry representatives. They may be seek-
ing to persuade the Commission to develop a new policy, amend or scrap
an existing policy, or to influence the direction of a policy under develop-
ment. Formal consultation periods are organised online during the devel-
opment of new policies, and the results are then published on the relevant
website. During an evaluation of the EU Commission’s IA process, carried
out by an external consultant (The Evaluation Partnership, 2006): “39% of
those who answered (the) question agreed or agreed strongly that the A
system (i.e. why, when and how IAs are undertaken) is easy to follow and
understand. However, almost the same number (35%) disagreed or dis-
agreed strongly. Feedback gathered from stakeholders during the case
studies indicated that stakeholders’ satisfaction with the transparency of
the TA process depends primarily on how the stakeholder consultation
element was organised... stakeholders who had only participated by pro-
viding a response to an online consultation or in written form, generally
felt much less well informed about the IA process, its purpose and eventual
outcomes. Transparency is much reduced if there is no direct interaction,
especially if contributions (and contributors) are not acknowledged, and no
feedback is given on how responses feed into the IA process.” In the cur-
rent procedures, therefore, opportunities for consultation within the short
time span of an IA tend only to reach lobby groups and activists, and citi-
zens who are affected by the policy are unlikely to contribute directly as
individuals to the debate.

In SENSOR, stakeholder analysis began at EC level, partly to establish
end user requirements for [A tools, and partly to analyse the institutional
status of IA and related tools. The project then turned to the Sensitive Area
Case Studies (SACS). The focus here was on “sustainability issues” — ini-
tially those issues that were of immediate concern to stakeholders. For ex-
ample in the Eisenwurzen area of Austria — one of six SACS — some of the
points of general concern were: a trend towards depopulation and an age-
ing population; loss of cultural landscape character; pollution from heavy
industry (Morris et al., 2008). The next stage in the appraisal is to consider
sustainability issues in relation to specific policy cases. Here, the policy
cases themselves will suggest relevant indicators: consideration of a re-
newable energy policy, for instance, will lead us to look at net greenhouse
gas emissions, and relative prices for food and energy crops.

Participatory appraisal techniques are relatively new, and are seeking to
share methodological space with well established technocratic-rational
forms of appraisal. This is particularly acute in the field of Social Impact
Assessment. The “Principles and Guidelines for Social Impact Assessment
in the USA”, and the “International Principles for Social Impact Assess-
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ment”, both published under the auspices of the International Association
for Impact Assessment in 2003 are sharply contrasted by Vanclay (2005).
The U.S. Guidelines are shown to be “positivist/technocratic while the In-
ternational Principles is identified as being democratic, participatory and
constructivist”. Such a polarisation is best avoided, and Owens et al.,
(2004) conclude “the most constructive way forward... is likely to involve
careful tailoring of different forms of appraisal to specific problems and
situations”.

SENSOR incorporates both technical-rational and deliberative-
participatory approaches. Although such a combination has been widely
advocated, exactly how to design a mechanism to achieve this is yet to be
described. As Stirling, 1999 (cited in Owens et al., 2004) puts it, public de-
liberation supplies “the essential empirical inputs concerning the selection,
definition and prioritisation of the appraisal criteria.” However, this does
not preclude the technical analysis of environmental problems or the as-
sessment of numerical scientific or economic indicators. It does imply
however, that social science methodologies are required to analyse the
meanings stakeholders attach to such information. This fusion of participa-
tory and technocratic methods is one of the fundamental aims of SENSOR.
It is a challenge, since according to Pope et al. (2004) “there remain very
few examples of effective sustainability assessment processes imple-
mented anywhere in the world.” These authors emphasise the importance
of considering the interactions between social, economic and environ-
mental impacts, since the combined effect of such impacts is unlikely to
equal the sum of the parts. For instance, a shift from agriculture to forestry
might have the immediate effect of reducing direct employment (socio-
economic) and improving biodiversity (environmental). However the im-
provement in biodiversity might also create new jobs in conservation and
tourism. This example also reveals a dilemma. TBL appraisal might indi-
cate the option with the greatest net benefit, but benefit to whom? In the
example, the people who lost jobs in agriculture are unlikely to be the
same individuals that gained jobs in conservation. The process of arriving
at a favoured solution is therefore essentially political, and needs to benefit
from local knowledge of the likely impacts (Morris et al., 2008).

4 Conclusions

Impact Assessment is an increasingly important part of the EC policy mak-
ing process, and there is currently a strong push to develop suitable tools in
a rapidly changing administrative environment. This dictates the need for
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flexibility and for a method of working that is communicative at the full
range of scales from EC level to local level. It seems likely that SIAT will
have to be applied at various levels of complexity, and that the tool needs
to be sufficiently flexible to cover all three potential user scenarios:

1. Rapid screening by (or for) individual desk officers in situations where
SIAT is already populated with the parameters of the policy case in
question.

2. Operational use, e.g. over a period of several weeks by a contracted
expert organisation, giving a limited opportunity to re-programme the
tool to suit the particular policy questions posed in the study.

3. Strategic use by a research agency, on an extended timescale (1-3
years), allowing the tools to be reconstructed so as to explore a com-
pletely new policy area.

It is also clear that a participatory approach is needed because the impacts
of policies are often complex and crucial detail about sensitivities is not
visible at the macro-scale. At this large scale, the current consultative ar-
rangements that the EC has put in place are effective in incorporating the
views of member states and the major NGOs and interest groups. How-
ever, some further studies are needed, especially as part of a land-use re-
lated 1A, to examine and test the predicted impacts in the light of local
knowledge. A key challenge for SENSOR is to develop methods that inte-
grate participation with citizens who are ‘impacted on’ into the use of the
SIAT. This may only be possible when SIAT is used and developed over
longer time spans (i.e. as part of a strategic study rather than as part of an
operational 1A), because of the time taken to engage in this way. However,
this would be an effective approach in extending participation beyond the
circle of well-known activists.
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Abstract

The paper aims at describing the environment, actors, practices and dy-
namics in the context of the European Commission’s Impact Assessment
procedures into which a quantitative ex-ante policy assessment tool of land
use changes has to be introduced. Both fields - Impact Assessment and
land use modelling tools - are only now evolving. The institutions that
guide the choice of modelling tools in the IA process are rather unclear.
However, if results of the development of modelling tools are to be used,
fit to their institutional environment can be enhanced by understanding this
setting. This paper is based on problem-centred interviewing at different
EC levels, which focussed on these issues. The purpose was to understand
the context into which the Sustainability Impact Assessment Tool, which
the SENSOR Consortium currently constructs, will be introduced in the
European Commission. The paper concludes that the choices of desk offi-
cers are informed by their motivation to produce successful policy propos-
als. Modelling tools that are usable for the Commission’s Impact Assess-
ment furthermore have to be plausible and transparent. They have to rely
on official data. Often the use of modelling tools is scrutinised in a variety
of fora. Land use issues and the like are of minor importance to the Euro-
pean Commission's Impact Assessment as land use is not perceived to be a
competence of the European Commission.
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1 Introduction

The aim of the SENSOR project is to develop ex-ante Sustainability Im-
pact Assessment Tools (SIA Tool) that allow estimating benefits and
trade-offs of land use changes. Located at the science-policy interface, re-
search in SENSOR is to be used in policy making processes at European
level. The project has therefore to deal with this end user environment in
order to make its research results usable by the European Commission.
The paper aims at describing the approach used and the results achieved in
analysing the environment in which the SIA Tool is to be used.

At the level of the European Commission decision making on policies is
supported by a process of Impact Assessment (IA). A modelling tool, that
seeks to inform political decisions about their likely impacts and to make
the complex interrelations that shape regional sustainability in Europe ex-
plicit, will need to fit into this environment. Both, complex land use mod-
elling tools to evaluate sustainability impacts at regional level across the
European Union as well as A are recent scientific and policy fields. It is
the aim of this paper to present the results of the Institutional Analysis that
was carried out as part of SENSOR. The operational environment into
which the SIA Tool is to be embedded, the actors, practices and dynamics
will be described as they shape the way the SIA Tool may be used. These
insights allow for conclusions on some of the characteristics that a land use
modelling tool such as the SIA Tool should have to be valuable for its po-
tential users.

IA and land use modelling tools - are only now evolving. The institu-
tions that guide the choice of modelling tool use in the IA process are still
unclear. However, if results of efforts to develop ex ante quantitative as-
sessment tools are to be used, fit to their institutional environment can be
enhanced by understanding this setting. Therefore, in this paper we aim to
uncover the regularised, informal or formal rule-guided practices and rou-
tines (institutions) that guide ex-ante assessment tool selection with regard
to land use impacts of policies in the European Commission. For this pur-
pose we describe the arena in which the choice of ex-ante assessment tools
is undertaken.
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Literature on IA in the European Commission starts to grow. By far the
most comprehensive account of the literature and current status of knowl-
edge on IA have been provided by Renda (2006). Similar to most other
studies he evaluates the quality of extended IA reports by applying a
scorecard system and he includes the review of other similar studies as-
sessing the quality of extended IA reports (see for example EAAC, 2006;
Lee and Kirkpatrick, 2006; Wilkinson, 2004; Opoku and Jordan, 2004).
Torriti (2005) furthermore studied the use of quantitative modelling tools
in a quantitative fashion and Radaelli (2007) studied the way IA affects
regulatory activities, the actors involved and their output. None of the stud-
ies cited dealt with what shapes the way an IA is developed by the Com-
mission and more specifically what determines if a quantitative modelling
tool is used throughout IA. More instructive in this respect have been stud-
ies undertaken by Eckley (2001) and Jager and Farrel (2006); see also Far-
rel et al. (2006). They look at overall assessment exercises, of which mod-
elling tool use is only one part. These authors found that three features are
relevant in determining the effectiveness of assessments with regard to
significantly influencing an issue domain: 1) salience 2) credibility 3) le-
gitimacy. However, the question of what makes modelling tool use effec-
tive is quite different from what makes a tool being used, which is what we
deal with here.

First the paper outlines briefly the approach to conceptualising the set-
ting into which ex-ante modelling tools are to be introduced and the meth-
odology that the study used to make useful claims about the relevance of
land use modelling for European policy making. Second we briefly treat its
context, general IA practices. Subsequently we describe the arena in which
ex-ante land use modelling tools are selected in the European Commission.
This description includes a section on criteria applied for the selection of a
modelling tool. It is rounded off by a description of the way modelling
tools are used throughout policy development in the EU.

2 Conceptualisation of land use modelling tool use in
European policy making

At the time this research was undertaken, it was not decided yet what the
tool, whose institutional fit we assess, would exactly look like. As a matter
of fact, along with other streams of SENSOR work, the analysis presented
in this article contributed to its design. It was assumed that a “land use
modelling tool which may be extended by participative methods” is the
conceptual core of the modelling tool SENSOR develops.
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The assessment tool selection process we look at is part of broader IA. The
research and other authors showed that IA practices vary widely in relation
to issues such as type of policy proposed, the stage in the policy formula-
tion process, subsidiarity principle, sectoral and geographic scope of the
measure, amenability to quantitative and qualitative analysis, the culture
and mission of the lead DG, external expertise and consultations with
stakeholders (see also Lee and Kirkpatrick, 2006). The paper conceptual-
ises the interactions of the European Commission with further participants
in IA and the choice of quantitative modelling tools using Ostrom et al.'s
(1994; Ostrom, 1998 and Ostrom, 2005) Institutional Analysis and Devel-
opment (IAD) frameworki. Institutions structure the setting in which the
decision about policy assessment tool use is taken. They are conceptual-
ised as regularized patterns of social interaction which may be formalised
in written form and which establish acknowledged or unacknowledged
guidelines to people's behaviour (see also: Peters 1999). A difficulty was
that the unit of observation involves high-level policy experts/ officials.
Confidence of the interviewee and confidentiality about the sources is key
in such an empirical setting (Gillham, 2000). The aim was in-depth under-
standing of the action situations with which European official are con-
fronted. Interview data was triangulated throughout further interviews and
with written documents in order to increase reliability. Empirical work
consisted of 26 semi-structured expert interviews (snowballing and tar-
geted approach!). The research addressed land use and environment related
units in DG Regio, Agri, Enterprise, Transport and Energy and Environ-
ment, horizontal units dealing with IA, participation, modelling and
evaluation in the same DGs and in the Secretariat General of the Commis-
sion?.

Furthermore, it was methodologically difficult to deal with the fact that
IA is a very recent practice and the number of cases of IAs, which illus-
trate the issues the study was interested in, is very limited. Land use mod-

I As it emerged throughout the research IAs on some substantive policies were of
specific interest: The Cafe (Clean Air) IA, the Reach (Chemicals policy) IA,
the Soil strategy IA, the climate change policy, the five thematic strategies that
DG Env issued in 2005 (urban environment, sustainable use of resources, pro-
tection and conservation of the Marine Environment, Prevention and recycling
of waste, air pollution).

2 Interviews were carried out in the following units: 9 DG Environment, 4 DG Re-
gio, 1 DG Research, 3 DG Agri, 3 DG Enterprise, 1 DG Joint Research Centre,
1 DG Tren, 1 Secretariat General of the European Commission, 1 Secretariat of
the European Council, 1 administration of the European Parliament, 1 Euro-
pean Environmental Bureau, 1 European Environmental Agency. Additionally,
two experts in EU IA practices were interviewed.
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elling tools are innovative to an extent that the issues they touch upon have
barely been considered before. Therefore, we opted for assessing several
of the features of the land use modelling tool in relation to European policy
making in general. The research and questionnaires addressed the follow-
ing overall research question and subquestions for the Institutional Analy-
sis of the use of land use modelling tools throughout IA.

Box 1. Research Questions of the Institutional Analysis

What is the environment into which the land use modelling tool will be introduced?
Based on this data the following question are to be answered.

Overall research question:

What makes the European Commission use a specific quantitative modelling tool for

ex-ante policy assessment?

Subquestions:

1. How does IA work as the context of policy assessment/ development in the Euro-
pean Union, into which the land use modelling tool is to be introduced? What indica-
tions can we draw from this for the organisationally interlinked arena in which ex-ante
assessment tools are chosen?

2. What rationale underlies the way desk officers select a specific tool?

3. What features of the policy, that is assessed, matter to the selection of a specific as-
sessment tool?

4. Which features of an assessment tool influences whether it is selected?

3 Context of IA practices

IA practices in the European Commission are evolving fast’. Generalisa-
tions with regard to how an IA develops are impossible to make as all desk
officers highlight. The way IA develops depends on the type of document
that is being assessed, and the characteristics of the policy, i.e. the interests
that it impinges upon, and its specific implications. [As are increasingly
scrutinized outside of the Commission and in formal sessions in the other
EU bodies that participate in policy development (European Parliament
and European Council of Member States).

Participation and consultation as an integral part of IA serves to clarify
the nature of the problem, objectives, policy options, impacts, or compari-
son of policy options of IA. “Target groups and sectors which will be sig-

3 For a further description of the contextual development of IA see also Renda
(2006) and Thiel (2008).
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nificantly affected by or involved in policy implementation, including
those outside the EU” (CEC, 2005) should always be included. Desk offi-
cers confirmed that in some cases IAs justify political decisions that have
already been taken by the time the IA is done. Such an IA ‘legitimizes’
policies ex post instead of ‘contributing’ to policy development ex ante.
Reasons can be that some of these policy domains are subject to more in-
ter-governmental styles of policy development (see also: Fligstein and
McNichol, 1997). Another set of [As influence the outcome of policy mak-
ing at least to some extent. They are an attempt to design the policies to
reach a specific goal and minimize its negative effects on the various
stakeholders and sustainability. Often the policies and IAs in the category
of ‘contributing’ IAs were driven by the Commission. Contributing [As are
considered to be equivalent to the policy development process. In the fol-
lowing we exclusively look at ‘contributing’ IAs which are part of the on-
going policy development process.

3.1 Participants involved in Impact Assessment at EC level

Participants, in what Ostrom (1998; 2005) would call the quantitative ex-
ante policy assessment tool selection ‘action arena’, are those actors that
influence if a tool is used throughout policy assessment procedures, and
which one is used. Participants in IA are also potential participants in the
tool selection arena. They comprise desk officers in the European Com-
mission and the hierarchy that legitimises their decisions. Furthermore, the
European Parliament and the Council are participants in adopting legisla-
tion. Their influence depends on the voting procedure’. Finally, consultants
and experts may be asked to provide input to an [A. In the study the role of
the voting procedure was specifically noticed in the context of the agree-
ment on Regional Policy in which the Parliament plays a less significant
role than in policies developed by DG Environment, Transport and Energy
or Enterprise. This was one of the reasons why the [A associated with this
policy was less well developed and less debated than in cases of policies
originating in DG Environment or Enterprise. Policies that are principally
decided by the Council are less open to debate with stakeholders as indi-
rect participants in the development of legislation.

The overarching norms of behaviour of the community of participants in
IA are determined by the actors that directly participate in European law-
making. However, these rules need to be acceptable to the outside, to

4 Co-decision procedure, cooperation procedure, assent procedure (see also:
http://www.europarl.europa.eu/facts/default_en.htm#, accessed: 29.6.2007)
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stakeholders and those legitimising the Commission and the Council. It
can be assumed that the preferences of these actors with regard to the sub-
stantive policy outcome vary significantly. Similarly, the resources of the
various members of this community to influence policy development vary
and depend on the voting procedure among the participants (Council and
Parliament) in the legislative process for the specific policy field. The
Commission has significant influence as it has the right of initiative in
European policy making and guides the policy development cycle and the
associated TA. Because of its limited human resource capacities the Com-
mission outsources significant amounts of work to consultants. Depending
on the type of legislation that is to be adopted, the European Council and
the Parliament have varying possibilities to express themselves on the pro-
posal, adopting or rejecting it or sending it back to the Commission for al-
terations.

The detailed properties of the actors vary significantly. The research
confirmed that the task of Commission staff shifted increasingly from pol-
icy formulation to a ‘catalytic research activity’ and the use of policy
analysis as a means of persuasion, while it always seeks to extend the
scope of the Commission’s role (Cram, 1997). Desk officers usually do not
have a substantial programmatic preference with regard to policies. For ca-
reer purposes, gains in wage and prestige, their objective must be to have
policy proposals adopted by the various levels of the hierarchy of the
Commission and subsequently by the European Council and/ or the Par-
liament (Hooghe, 2001). Delivering solutions to the puzzles of European
policy-making attracts attention of senior staff that is necessary for promo-
tion. Therefore, the community that participates in [As that contribute to
policy development shapes the way IAs unfold more than the specific sub-
stantive outcome a desk officer has in mind. Nonetheless, career advance
is strongly affected by the time officers serve in the Commission.

Substantive preferences of desk officers with regards to policies are sec-
ondary in the way they develop policies. They are shaped by desk officers’
membership in a specific DG and by their previous education and experi-
ence (Hooghe, 2001). These characteristics of desk officers vary signifi-
cantly. In the case of good IAs, that contribute to policy content, the pref-
erences of desk officers are shaped by the ongoing IA and policy
development. Desk officers inform themselves about the impacts of the
policies and the substantive preferences of stakeholders that the policy im-
pinges upon, and about ways to assess them. On the other hand desk offi-
cers hardly have the time to do extensive assessments themselves. As cer-
tain questions are raised throughout steps of policy development,
consultation and lobbying, desk officers learn about the policy, its implica-
tions, the interests they impinge upon and they develop answers to them.
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Providing answers to the questions that emerge throughout policy devel-
opment is about assessing the impacts of a policy. It influences its contents
and its chances of being adopted. Choices about what impacts are being
assessed, how, can be assumed to have an impact on the policy outcome
and its potential for adoption. For this reason assessment choices are
widely recognised as matters of debate and political relevance. Desk offi-
cers guide policy development, which gives them considerable influence.
Nevertheless, they have relatively less control over the policy making out-
come as it has to be approved by many levels of the hierarchy and several
entities (Commissioners, Council, and Parliament).

More senior officials are more aware of the political implications of a
proposal (Stevens and Stevens, 2001; see also Hooghe, 2001). This assures
that officials act in line with DG priorities. Senior officials have greater
control of the outcome of policy making than desk officers given their
greater authority. Senior officials' interest and influence on technical de-
tails varies with the different personalities involved (Cini 1996).

Other participants, such as stakeholders, consultants and experts have no
direct influence either on policy development, its adoption or IA. Stake-
holders may exercise considerable indirect influence over the way assess-
ments are undertaken and the content of policies. Resources of stake-
holders vary widely, with environmental NGOs often being underfunded
and some private sector interests having significant resources at their dis-
posal. Regions and their European representations are only developing a
position where a policy has impacts on a specific region. For consultants,
experts and stakeholders it is assumed that information and processing ca-
pacities are concentrated on substantive, technical issues, rather than on
political issues.

4 Actors’ tool selection criteria

As European officials are uncertain about the implications of their choices
they apply a set of criteria to select a modelling tool. They are the outcome
of their experience of the political process. Partly, they are codified in the
IA guidelines of the Commission. Others were ‘institutionalised’ on the
basis of the experience of desk officers. Following them makes sure that
the tool is beneficial for successful adoption of a policy.
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4.1 Quantitative modelling tool use?

Above we already described the principal advice provided by the 1A guide-
lines regarding modelling tool use, based on the principle of proportionate
analysis. From our insights into IA and the above, we conclude, that with
regard to the use of ex-ante assessment tools, a key issue is whether the
tool answers a question that is relevant for developing/ assessing the policy
and making it acceptable. Relevance is determined throughout the consul-
tation and participation processes associated with IA. With regard to ex-
post evaluation, for example, an expert meeting in Brussels concluded:
“there are a very large number of various types of modelling tools avail-
able while on the other hand, their applicability to the questions relevant
for evaluations of public policies is limited” (CEC, 2002d). Therefore, we
have to investigate what questions are relevant for policy development,
and what role land use implications play in that context.

The empirical work confirmed that extensive modelling is only done for
salient, policies, where significant impacts are expected, and where we
deal with a new regulation or substantial amendment or expenditure pro-
gramme. It is unlikely that extensive modelling will be done for white pa-
pers, for example. Quantitative analysis can be done on its own or com-
plemented by qualitative assessment. Questions that emerge as relevant to
a policy proposal, also outside of the issues the sector focuses upon, will
be assessed. Unintended impacts and issues over which the Commission
does not have any competence were referred to as being specifically im-
portant.

4.2 Relevance of land use, landscape and multifunctionality in
assessment

Looking at the current work programme of the Commission, land use im-
plications do not figure prominently. An observer may find such an as-
sessment useful in maybe a handful of cases. In most DGs desk officers
understand the land use implications of policies. On the other hand, despite
the table of questions included in the IA guidelines that addressing land
use related issues, in practical policy making it seems to be of less rele-
vance. Land use assessment is perceived as unnecessary by most DGs, ex-
cept DG Agriculture. In DG Environment, the reaction to the assessment
of land use implications was sceptical. It is seen as principally associated
with biodiversity protection, soil (and therefore agricultural) policy and
with the environmental dimension of regional policy. With regard to soil
policy, there seems to be the attempt to keep land use issues (or the territo-



64  Andreas Thiel and Bettina Konig

rial dimension, as it is called in EU jargon) out of the regulation that is cur-
rently being developed. Similarly, it is highly contentious if sealing of soil
should be tackled as part of the soil strategy as well as it is contentious as
indicator for monitoring environmental programmes (see for example:
EEA, 2005).

Land use is considered to be a touchy issue for European policy making,
as it is an issue of unanimity voting. An assessment of land use implica-
tions was not undertaken as part of the IA for the new Regional policy in-
strument, the Structural Funds covering 2007-2012. Land use implications
are said to be a matter of implementation of the funds which has lately be-
come the exclusive responsibility of the MSs. Tourism development,
which is one important land use implication of many Structural Fund pro-
jects is a ‘negative priority’ of the Commission. Therefore, DG Environ-
ment has awarded the human resources to deal with tourism from an envi-
ronmental perspective.

DG Regio similarly seems to have little interest in assessing impact on
land use at the regional level. Previously it had a framework contract con-
cerning a model that could evaluate the spatial implications of fund alloca-
tions on the regional level®. It has meanwhile withdrawn from this contract
and now concentrates on modelling macro economic impact and regional
economic growth as a consequence of the regional funds. DG TREN also
seems to have little explicit interest in taking up the issue of land use im-
plications. DG TREN and REGIO have contracted some studies of spatial
implications of projects from the JRC. Some of them are confidential. DG
Agriculture is most explicitly trying to look at implications of its policies
for land use. However, in fact they exclusively worry about land use man-
agement issues on agricultural land.

The assessment of impacts on landscapes seems to be even less relevant
for policy making. Most respondents associated it with the aesthetics of
landscapes rather than with the systemic components of landscapes used in
SENSOR. Currently, landscape in the former sense, as well as the Euro-
pean Landscape Convention, are not of great relevance to policy making
for the Commission, now and in the near future either. They are assumed
to be mainly national issues.

Finally, multifunctionality is barely known in the European Commis-
sion. People in the agriculture policy domain are aware of the concept but
give little significance to it for policy making. Semantics matter in this re-
gard. For the European Commission multifunctionality is associated with
supranational negotiations in the context of the World Trade Organisation
(WTO) and the changing role of agriculture for society (see Garzon, 2005).

5 Rime
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As a consequence of these negotiations today the concept seems to be
avoided by the Commission altogether. In fact, Europe seems to be hesitat-
ing between multifunctionality — with its emphasis on the functions of ag-
riculture — and sustainable development — and its emphasis on policy
goals” (Garzon, 2005). Some European officials associate it one-sidedly
with the environmental side of sustainability, or see it as not clearly de-
fined. As a descriptive concept it is too vague and as a normative concept
it makes unclear prescriptions. Furthermore, a normative version of multi-
functionality is not politically supported by the MSs. The European Envi-
ronmental Agency, the Joint Research Centre and DG Research seem to be
much more interested in the analysis of land use issues and multifunction-
ality.

4.3 Further criteria for tool selection

Desk officers value further issues in a modelling tool useful for policy de-
velopment. Of great importance in this regard is that the results of the use
of the tool are plausible. This means that the results make intuitive sense.
Plausibility is more important for models that the EU uses than the degree
of innovation they achieve. If they have a doubt with regard to an aspect of
a model experts from MSs and regions would question the overall model
which can make the analysis worthless for policy making. Where plausibil-
ity is not achieved, desk officers would contact modellers to understand
what causes such implausibilities. It may be more useful to give a range of
results or even to run models several times and to explain the results. Also,
sensitivity analysis is a good way to evaluate the results.

Much appreciated ‘user-friendly’ models. This means that desk officers
can use them themselves after brief training. However, desk officers are
aware that often the assessment of a specific issue requires complex mod-
elling. In this case it is important to take ‘the lid off the black box’. This
implies extensive training of desk officers with regard to the underlying
assumptions of the model, its drawbacks and potential, so that they are
able to defend the results of a modelling tool in a political process. In
‘good practice TAs’ such training also involves the main stakeholders.
However, such efforts are usually only spent on the most significant poli-
cies.

Modelling tools that are used by the Commission should be transparent,
which means that the way in which impacts are estimated has to be made
explicit. Furthermore, they must be reproducible by others, and data, re-
sults and methods have to be double-checked. Finally, all problems of the
tool, the assessment, the assumptions, the restrictions, risks and weak-
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nesses associated with the tool have to be made explicit (CEC, 2005). The
Commission in fact sees the intelligent combination of quantitative and
qualitative methodologies as good practice (all interviews). Furthermore,
the tool must be transparent with regard to the data that goes in and the
way the data is modelled, the scenarios, the validation and baselines etc.
After a modelling tool has been used, much of the discussion within the
Commission and with stakeholders focuses on these issues. The tool obvi-
ously has to be up to date. Models should have a good scientific track re-
cord. Often they are specifically peer-reviewed by experts nominated by
various sectoral interests. Such a review may also include the way the tool
is run by the consultant and the data that is used. If possible desk officers
tend to rely on adaptations of tools with which the Commission has al-
ready gathered experience or which were co-funded by the Commission.

Furthermore, desk officers state that they appreciate if they are con-
sulted throughout the development of a model. This can make the model
more relevant to their needs. However, often the problem is lack of time
and the fact that only their successors would benefit from input into tool
development. In order to increase the acceptance of a model within the
policy development community, desk officers suggest to present models
for future use by the Commission to stakeholders and the MSs. The Com-
mission itself writes “[g]ood communication of the research teams with the
European Commission on the availability of statistics, statistical require-
ments and new developments in statistical systems at the European Com-
mission will also foster the use and development of ex-post modelling
tools” (CEC, 2002d). Desk officers acknowledge that modelling can be
very useful in policy development. It changes the debate and makes it fo-
cus on technicalities of how to achieve an objective most effectively.

4.4 Data

Information is a vital component in any political system (Sverdrup, 2005:
3) and providing a space of common measurement, within which issues
may be compared, is part of creating a polity. Trust in the quality of infor-
mation, and the institutions generating information, is important for secur-
ing trust in government and democracy. In turn “[nJumerical information
has become increasingly important in EU decision making...[as] European
statistics are distributed more widely, are more frequently used and are
generating increased attention” (Sverdrup, 2005).

All desk officers, as well as the guidelines, consider data one of the
most important constraints to the application of modelling. Often data is
not available at all or it is not reliable and accepted by the policy develop-



Institutional analysis of land use modelling in the European Commission 67

ment community. Also, desk officers warn of data that comes from stake-
holders as they may try to influence the process (CEC, 2005). At best
modelling relies on ESPON or EUROSTAT data® or official national sta-
tistics. Consultants should only gather their own data in exceptional cases.
In some case the needs of an assessment may be too short term to be met
by the data available so that an assessment has to justify its arguments dif-
ferently.

With regard to the availability of Europe wide spatial data sets the
Commission describes the situation as rather poor on the European and na-
tional/ regional level’.

In order to tackle these problems the European Commission initiated
INSPIRE (Infrastructure for Spatial Information in Europe). Whether or
not INSPIRE is agreed to its final form and the arguments which are pre-
sented throughout its development will be of great relevance for land use
modelling and [A.

4.5 Visualisation of results and disaggregation

DG Agri and DG Env underline that the way in which data is presented
depends on its characteristics. In both policy areas this often includes
mapping of impacts. Environmental NGOs see mapping and highlighting
the effects of policies or status quo with colours as beneficial for their pol-
icy aims. It is specifically effective in making policy makers aware of is-
sues and giving them an incentive to act. The Commission seems to be free
to choose the way it wants to present the results of its studies. In DG ENV,
maps are sometimes deliberately used publicly, to put pressure on badly
performing regions and MSs. In DG Agri their use does apparently not
pose any problems, which may have to do with the fact that this is a policy
that is the exclusive competency of the Commission. A policy domain that
seems to be more sensitive in this respect is Regional policy. Studies that
take recourse to maps have to be transparent about their origin and make
the unofficial character of maps explicit. Often, DG Regio decided to only

¢ Even Eurostat data has been accused in the past of providing systematically bi-
ased statistics in favour of specific policies or outcomes (Sverdrup, 2005).

7 “absence of agreed and transparent policies and mechanisms for access and re-
use” of data, “project based approach to data that leaves gaps and, at the same
time wastes resources by duplicating data collections that cannot be fully re-
used; no framework for regular updates, ..., patchy interoperability of data; poor
return on investment because projects are always one-off and not well integrated
(CEC, 2005D).
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present very descriptive dimensions in the form of maps, such as for ex-
ample population or demographic statistics.

Where maps are used as a basis for policy-making, desk officers con-
firmed that they may be highly contested by a variety of stakeholders and
therefore may best be avoided altogether. Reasons are that: Land use plan-
ning is a national competence that is to be maintained that way. Land use
development mapping and planning is associated with economic develop-
ment perspectives which may gain a symbolic character when they rank
regions. The empirical work could not clarify to what extent these issues
play a role in mapping in the context of IAs.

The data and its representation can be disaggregated by the Commission
as necessary for its purposes (e.g. grouping together parties to the negotia-
tions of a directive).

The empirical work similarly investigated how regions or nation states
react to assessing their performance, specifically in regard to policies.
Desk officers see no problem with such an assessment at the stage of pol-
icy design. On the other hand, the way regions and MSs are assessed, in-
cluding which indicators are used, may be contested in the context of
monitoring the performance in terms of implementation of regulations and
programmes. In the context of IA this step would be part of outlining the
problems a policy initiative aims to tackle.

4.6 Interaction with regions and regional stakeholders

Regions and localities are specifically important in land use modelling due
to its spatial dimension. For this reason the Institutional Analysis decided
to look at their relevance in policy development. However, the role of the
regions and regional stakeholders in overall structured consultations is
very limited. Despite the fact that European Regional policy adheres to the
‘partnership’ principle® the role of regions varies throughout the policy
making process. It has had little impact on the policy design stage (IA)
while it has been significant at the planning and implementation stages of
European policy making (Thielemann, 2000). Regional stakeholders usu-
ally only get involved with regard to certain specific regional issues (e. g.
environmental problems) or projects (e.g. projects co-funded by the Euro-
pean Union). Formally, when the Commission wants to find out about a

8 One of the Structural Funds principles which implies the closest possible coop-
eration between the Commission and the appropriate authorities at national, re-
gional or local level in each member state from the preparatory stage to the im-
plementation of the measures (CEC, 2006a)



Institutional analysis of land use modelling in the European Commission 69

region or deal with a problem in a specific region it has to address the
“competent authority” on the national level. When it was launched [A was
highly welcomed by the CoR. It specifically pressed for a regional dimen-
sion of [A practices®.

5 Implications of tool use for Impact Assessment in EU
policy making processes

In this section we describe the way modelling tools are used throughout IA
in the European Commission. In ‘contributing’ [As concerning salient
policies, the tool, the data and the scenarios that are used would be exten-
sively discussed within the Commission (see also Sverdrup, 2005). Scenar-
ios may be approved within a directorate before use. The outcome may be
checked with experts from the MSs with regard to its plausibility. Key is
that desk officers themselves are able to explain the way a model produced
its outcomes. Assumptions are also regularly subject to extensive scrutiny
and discussion. For this purpose the Commission holds meetings among
the services involved, with participation of the consultants that performed
the modelling and sometimes stakeholders. Consultancies and the Com-
mission may be asked at this occasion to “open up the black box” and
make the operation of models transparent.

The Commission aims to “close issues” by adopting a final position on
the best way of modelling or how the results of modelling should be
viewed. It may also agree with stakeholders on how to study unresolved is-
sues in more depth.

For specifically salient policies, modelling tools and their results may be
discussed with representatives of the MSs or the Parliament within the leg-
islative process between Council and Commission (see also above). Tool
use is never unquestioned where policies involve significant stakes. Tool
use changes the discussion and focuses it on the assumptions that are made
throughout policy development. Also, “[clompared with textual informa-
tion, figures are particularly effective in reducing complexities and ena-
bling comparisons... Numerical value also seems to affect the value and
trust attached to the information. ...[on the other hand in the EU the lack
of a common language makes textual information even more difficult and
costly ...but numerical information creates a form of communicating
across fairly heterogeneous member states” (Sverdrup, 2005: 5) Some po-

° Presentation by Commission desk officer on IA in the European Commission re-
fers to the opinion of Report on better law-making.
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litical representatives instrumentalise them. Others are reluctant to take
their results on board altogether. The latter argue that decisions, once they
reach the political level, should be made on a political basis rather than on
the basis of quantitative evaluations.

6 Conclusions

Our conclusions have to be treated with considerable caution as a) land use
modelling in the Commission as part of [A touches on uncharted territo-
ries, b) the setting (IA) into which it is introduced is highly dynamic as po-
litical priorities may well change and c) to some extent this setting may
also reflect innovations such as specific land use modelling tools. Each IA
is different. According to the principle of proportionate analysis only 1As
regarding salient new regulations, substantial revisions or expenditure pro-
grammes require in-depth modelling.

The primary aim of desk officers is to have policies adopted. Substan-
tive preferences are subordinated to this objective. It is motivated by career
advancement, which implies gain in remuneration and prestige. Desk offi-
cers are instructed about substantive, sectoral preferences by the ‘client
group’ of the sectoral Directorate General. Participation, consultation and
knowledge gathering serve the purpose of informing desk officers and the
hierarchy of all politically relevant substantive issues that are at stake with
a specific policy proposal. Therefore, throughout a ‘contributing’ IA, the
substantive preferences of the Commission with regard to a policy pro-
posal are partially formed endogenously.

Outcome orientation of desk officers is expressed through the desire to
produce a successful policy proposal. Desk officers apply a set of criteria
that guide the way they steer policy development and IA. They are partly
codified in the TA guidelines. These findings indicate that the logic of ac-
tion selection of desk officers and the hierarchy is complex. Substantive
preferences are endogenously formed through their secondary (temporary)
membership in the policy domain involved in shaping a specific policy.
Preferences that value career advance higher than substantive policy seem
to be relatively stable.

When confronted with the choice of an ex-ante policy assessment tool,
desk officers are likely to apply the following criteria for deciding if a tool
is used or not: The most important criterion is that only assessment tools
are used that answer questions that may emerge or already emerged from
the policy development process and that are considered to imply signifi-
cant impacts. The IA process or they themselves should have concluded
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that the policy in question has significant impacts on land use, landscapes,
multifunctionality or the like. These effects furthermore have to be identi-
fiable at the corresponding level of disaggregation.

In the past only few policy proposals had such impacts. The issues shap-
ing land use are relatively clear to Commission officials (however, depth
of understanding seems to vary significantly). Nonetheless, desk officers
seem to have limited interest to do this kind of assessment. This is specifi-
cally the case in DG Environment, DG Regional Policy and DG Transport
and Energy. Detailed land use impacts are perceived to be a matter of pol-
icy implementation which is the competence of the MSs. Furthermore,
land use planning is the competency of the MSs. However, some desk of-
ficers say that the Commission should specifically look at those impacts
where it does not have any competence. DG Agriculture on the other hand
has considerable interest in assessing the land use implications of its poli-
cies. The Commission does not seem to have much interest in the aesthetic
dimension of land use (although related impacts are mentioned in the IA
guidelines). The European Landscape Convention does not seem to affect
this view.

The concept of multifunctionality is principally known to those who are
involved in agricultural policy making. However, it seems to be discred-
ited for a variety of reasons. The impression arises that some of this scepti-
cism towards the concept is based on semantics, or the discourses it is as-
sociated with rather than some of its potential substantive meanings. As a
consequence policy tools for IA in the European Commission may need to
adapt to such semantic considerations.

Further criteria that desk officers apply to the selection of tools are the fol-
lowing:

e the tool has to produce plausible results. This means that the results
have to withstand intuitive scrutiny or expert knowledge of the terrain
about which the tool makes predictions.

o the tool must either be user-friendly (simple to use) or the way it pro-
duces results must be well explained to desk officers. Desk officers have
to be enabled to explain the results of an assessment themselves. For
significant dossiers, desk officers and stakeholders may attend several
days of training with regard to modelling.

o the overall assessment process associated with the tool needs to be
transparent. This transparency is the overall most important criterion for
tool selection. Some point out that transparency is enhanced if the mod-
elling tool is openly available to all actors participating in the policy
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domain. This includes the data, the scenarios, the assumptions made and
the calculations that produce certain results.

e desk officers prefer tools that have a good track record in scientific and
at best political assessments. If possible they would rely on tools that are
already used in the Commission and adapt them to their needs. Stake-
holder groups may be asked to select ‘independent’ experts to review
modelling tools, their input and the way consultants run them.

Numerical data is of increasing significance in European policy making
and generally favours modelling where this is technically justifiable. How-
ever, data sources are closely scrutinised and a tool should at best only rely
on official European data sources such as Eurostat or ESPON. The quality
and availability of spatially referenced data may be improved significantly
by the currently draft INSPIRE directive, which is currently being negoti-
ated. Mapping is welcomed as a way to represent data. The level of disag-
gregation of the data is chosen in a way that groups data usefully in regard
to the question that the Commission has. Regions have a marginal role in
policy development so far. If regions want to influence policy making,
they either address the Commission or the European Parliament directly or
they make the national level act on their behalf.

The findings of this study can be interpreted as confirming those of
similar studies documented in Eckley (2001) and Farrel et al. (2006). The
results of the described work fed into the design of the SIA tool in a vari-
ety of ways. The work helped to reflect SENSOR’s position at the science-
policy interface. One example is the design and adaptation of the SIA tool
according to the criterion of transparency by shaping the interface and in-
cluding fact sheets on calculation methods, indicators etc. Furthermore, the
results are used in the dissemination strategy of the project, since it reveals
potential end users’ preferences and selection criteria.
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"'The IAD framework describes collective and individual actors (participants in an
action arena) with recourse to their preferences for potential outcomes, the way
they acquire, process, retain and use knowledge and information; their selection
criteria to decide upon a particular course of action; the resources that an actor
brings to a situation. It describes the community of actors through the generally
accepted norms of behaviour, level of common understanding about action arenas,
extent to which preferences are homogeneous and the distribution of the resources
among the community. The IAD singles out position rules, which specify posi-
tions of actors and the number of participants that hold each position; authority
rules, which specify the set of actions associated with each position; aggregation
rules which specify the transformation function that map actions into intermediate
or final outcomes; scope rules, which specify the set of outcomes that may be af-
fected and information rules which specify the level of information available at a
certain position and payoff rules which specify the costs and benefits associated
with certain actions and outcomes. Furthermore, it matters how often this situation
will be repeated. However, many policy assessment exercises are so unique that
we can assume they are one off decisions.
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Abstract

Land use includes those human activities that exhibit a spatial dimension
and that change the bio-geophysical conditions of land. Land use policy
making at European level aims at fostering sustainability pathways of
natural resource use and rural development through the decoupling of eco-
nomic growth from environmental degradation while supporting social co-
hesion in rural areas. Targeted policy making requires tools for the ex ante
assessment of impacts of policy driven land use changes on sustainable
development opportunities in European regions. These tools have to cover
all relevant land use sectors and impact issues including their interrela-
tions. They have to be spatially explicit, allow scenario analysis of possible
future developments, be based on reproducible analyses, and be transpar-
ent and easy to use. The European Commission funded Integrated Project
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SENSOR is dedicated to develop such ex-ante Sustainability Impact As-
sessment Tools (SIAT) for land use in European regions. SIAT is designed
as a meta modelling toolkit, in which global economic trend and policy
scenarios are translated into land use changes at 1km? grid resolution for
the area of Europe. Based on qualitative and quantitative indicator analy-
ses, impacts of simulated land use changes on social, environmental and
economic sustainability issues are assessed at regional (NUTS2/3) scale.
Valuation of these impacts is based on the concept of multifunctionality of
land use. It is conducted through expert and stakeholder valuations leading
to the determination of sustainability choice spaces for European regions.
This paper presents the analytical approach in SENSOR and describes the
impact assessment framework.

Keywords

Land use, scenario studies, integrated impact assessment, indicator analy-
sis, modelling, participation, land use functions, multifunctionality, sus-
tainability valuation

1 Introduction

Land use changes and their related impacts are the central object of the
analysis of this study. The term land use is understood to imply those hu-
man activities that exhibit a spatial dimension and that change the bio-
geophysical conditions of land and the environment. From the spatial
viewpoint, land use is among those human activities that have strongest
impact on the environment worldwide. Concerns about environmental im-
pacts of land use changes are not new. Extensive literature exists on the re-
lations between land use patterns and intensities and environmental im-
pacts, e.g. soil degradation (Pimentel, 1993; Boardman and Poesen, 2006),
desertification (Reynolds and Staffort Smith 2002; Geist, 2005), water
quality and biotic diversity (Poschlod et al., 2005). Interrelations between
land use changes and ecosystem robustness and resilience have also inten-
sively been studied (e.g. Metzger et al., 2006). In recent years, the role of
land use in accelerating/mitigating climate change processes has gained
focus (IPCC, 2001, Graveland et al., 2002). Increased understanding of the
relations between land use changes and environmental impacts have been
triggered by a series of studies related to the Land-Use and Land-Cover
Change project (LUCC) of the International Geosphere-Biosphere Pro-
gramme (IGBP) and International Human Dimension programme on
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Global Environmental Change (IHDP) (Lambin et al., 1999). When com-
pared to environmental impacts, social and economic aspects of land use
changes are less well understood. They are mostly analysed in the context
of driving forces for land use changes.

In recent years, modelling and foresight studies of land use change have
emerged that place land use into the logical chain of driving forces and
impacts (Veldkamp and Verburg, 2004; Verburg et al., 2006). For exam-
ple, the ATEAM project (Advanced Ecosystem Analysis and Modelling)
has undertaken scenario based simulations on global climate and land use
change impacts on ecosystem vulnerability in Europe (Rounsevell et al.,
2006). Building upon this study, the EURURALLIS project also addressed a
choice of socio-economic impacts associated with land use changes pre-
dominantly in the agricultural sector (Klijn et al., 2005). The method al-
lowed the anticipation of possible impacts of economic trend and policy
choices on agricultural developments and related sustainability issues.
Also for the agricultural sector the SEAMLESS project developed an ap-
proach for multi-scale modelling to assess sustainability impacts of agri-
cultural policies (van Ittersum et al., 2008). PRELUDE was another study
on scenarios for future land use changes in Europe conducted by the Euro-
pean Environmental Agency (Hoogeven and Ribeiro, 2007). Designed as a
facilitation instrument for public debate on landscape visions, various
stakeholders elaborated a set of antithetic scenario narratives to envision
landscape appearance in 30 years time. Extreme and partly shock based
socio-economic developments and land use decisions were important fea-
tures of these scenarios.

The here reported approach of SENSOR can be seen along the lines of
the above mentioned studies but aims at developing ex-ante assessment
tools for policy support that fully integrate social, economic and environ-
mental impacts of policy driven land use changes at European scale.
SENSOR “Sustainability Impact Assessment: Tools for Environmental,
Social and Economic Effects on Multifunctional Land Use in European
Regions” is funded by the European Commission FP6 framework research
programme to develop tools for ex-ante impact assessment for European
policies related to rural land use (Helming et al., 2006). To be policy rele-
vant, the approach had to consider simultaneously the spatially relevant
aspects of those economic sectors and activities that are involved in rural
land use at European level. These include agriculture and forestry as main
sectors, transport and energy infrastructure, rural tourism, and nature con-
servation as a ‘regulatory activity’ occupying land. In analysing driving
force and policy scenarios for medium term perspectives (10-20 years),
economy driven land use changes between these sectors and activities,
their interrelations and their impacts on environmental, social and eco-
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nomic parameters affecting multifunctionality and sustainable develop-
ment were to be assessed (Figure 1). This chapter describes the analytical
approach of the SENSOR project in developing ex-ante impact assessment
tools for European land use policies. Its objectives are (i) to provide the
context of sustainable development, land use multifunctionality and impact
assessment, in which the project is placed, and (ii) to weave the logical
thread through the project’s analytical design.

Tt _*-

Conservation Infrastructure ~ ENergy Tfirism

Production Environment  Economy Society Culture Ecology

eqg eg eg eq eg e.q
Food, Water, Growth, Employment,  Cultural heritage, Resilience
Fibre, Soil, Infrastructure, Recreation Aesthetics Robustness,
Renewables Biodiversity Business Elasticity
i Kéni |, 2006
Land use impacts e o

Fig. 1. Land use sectors and impacts analysed in SENSOR.

2 Sustainable development and multifunctional land
use

Since the UN Conference on Environment and Development in 1992, sus-
tainable development has been raised to a comprehensive conceptual ap-
proach. It has become a pioneering programme for politics to cope with the
common future of humankind. This also implies relevancy to the future
shaping of rural areas and the development of future land use systems. The
significance of the sustainability concept in international debates can be at-
tributed to its use in the Brundtland Commission’s report Our Common
Future (WCED 1987). This report emphasised the economic aspects of
sustainability by defining sustainable development as “economic develop-
ment that meets the needs of the present generation without compromising
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the ability of future generations to meet their own needs.” For the case of
agriculture, the term was further defined in the mission statement of the
Consultative Group on International Agricultural Research (CGIAR) as
“successful management of resources for agriculture to satisfy changing
human needs while maintaining or enhancing the quality of the environ-
ment and conserving natural resources” (CGIAR 1995). The terminology
implies a strong normative, value driven component, which makes it at-
tractive for policy makers, but at the same time severely challenges scien-
tific analysis (Becker, 1997). On the one hand, scientific analyses of sus-
tainability focus on the description of states and trends of a system through
the determination of environmental, social and economic indicators and
parameters. On the other hand, normative visions on ethical considera-
tions, intergenerational equity and development targets have to be consid-
ered for valuing these states and trends in the light of deliberately defined
sustainability targets. In this regard, sustainable development is interpreted
as a procedural concept, in which societal debates on sustainable develop-
ment targets are substantial features. This is also manifested in the Euro-
pean Commission’s Sustainable Development Strategy (CEC, 2006).

For the case of land use and landscapes, the diversity of natural condi-
tions and cultural systems prohibit the development of universally valid
sustainability principles of land use and development. Therefore, region-
ally specific objectives of land use and land development must be defined
that respond to the environmental and socio-economic characteristics of
the respective region. The concept of multifunctionality is an attempt to
specify the idea of sustainable development for the specific case of land
use and landscape development (Wiggering et al., 2003). The underlying
rationale for multifunctional land use is to consider social, economic, and
environmental effects of any land use action interactively. In other words,
commodity production is analysed in the context of its negative and/or
positive externalities on environmental and social conditions of a spatial
system. These effects are linked to spatially explicit geophysical and socio-
cultural conditions of landscapes to provide “functions” or “services” in
the landscape context (Costanza et al., 1997; De Groot et al. 2002). They
include the provision of abiotic and biotic resources (water, soil, air, biotic
integrity), the production of food, fibre and other biomass related products,
the regulation, transformation, buffering and storage of energy and matter
fluxes, the support of health, education and spiritual values including cul-
tural heritage and recreation, and last but not least the basis for economic
growth and social welfare. The multifunctionality of any land use action
then lies in the degree to which land use affects the ability of the landscape
to perform these various functions interactively (Barkman et al., 2004;
Helming et al., 2007). This interpretation of multifunctionality can be con-
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fronted with a demand side in estimating societal demands for landscape
functions. This would allow assessing the value of multifunctional land use
to society. If sustainability is understood as a normative, discourse based
process (WCED, 1987), then this multifunctionality concept can be used as
an estimate for sustainability assessment of land use. Attempts have been
undertaken to employ this concept (Helming and Wiggering, 2003; Cairol
et al., 2005; Mander et al., 2007). The SENSOR approach for impact as-
sessment is also based on this concept.

3 Impact Assessment tools for European policy making

Ex-ante impact assessment for European policy making is devoted to two
major purposes: (i) better regulation and (ii) sustainable development
(CEC 2005). The first item addresses the effectiveness and efficiency of
the intended policy intervention with regard to the policy target (e.g. food
production, rural development, conservation of natural resources). A num-
ber of tools and methodologies are available to analyse these questions,
predominantly those based on Standard Cost Model (OECD, 2004) and
Cost Benefit Analysis (CBA) (Hertin et al., 2007). The second purpose of
sustainable development is more difficult to capture. It deals with external-
ities and addresses the occurrence of unintended side effects regarding so-
cial, economic and environmental variables of the system (Jacob et al.,
2006). These effects might influence sustainable development of specific
regions, societal groups or sectors. With this second aspect of IA a link be-
tween the objective of better regulation and the European Commission
commitment to sustainable development (CEC, 2006) is made (Tabbush et
al., 2008; Tscherning et al., 2008).

A number of studies have recently been undertaken to evaluate current
impact assessment procedures at national and European level. Most impact
assessments focus on the issue of better regulation and policy efficiency,
while less effort is spent to the balanced analysis of impacts at all three
sustainability dimensions (Jacob et al., 2007). This focus might be ex-
plained with preferences of decision making bodies. However, the inte-
grated analysis of sustainability impacts is also hindered by a lack of tools
and methods that provide the causal knowledge and linkage between pol-
icy intervention and sustainability impacts (Bartolomeo et al., 2004). Sus-
tainability A-test (Van Herwijnen, 2006) and IQ-tools (Bohringer and
Loéschel, 2006) were two recent European projects that conducted compre-
hensive inventories of impact assessment tools for a variety of policy
fields. It became obvious that most of these tools cover only isolated as-
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pects of impact assessment such as scenario analysis or accounting ap-
proaches.

SENSOR, in producing a Sustainability Impact Assessment Toolkit
(SIAT), focuses on the ex-ante assessment of unintended policy effects on
the three sustainability dimensions for the case of land use. The toolkit was
designed to support policy making on land use at European level. The tool
aims to be robust and easy to use while being based on scientifically sound
and reproducible procedures. A number of methodological challenges were
associated with the analytical design. The analyses had to be prospective,
build across disciplines, sectors and sustainability dimensions, be spatially
explicit and include the valuation of simulated environmental, social and
economic effects in terms of sustainability impacts. In essence, three con-
secutive questions had to be answered (see figure 2): (a) what kind of land
use changes would happen as a consequence of policy intervention, (b)
where will they happen, and (c) do these changes possibly induce an im-
pact on sustainability pathways of respective regions?

Land Use System

What changes are
to be expected?

Policy
Scenarios

Spatial Representation

Where will Will expected
changes take place? changes matter?

Fig. 2. General questions to be answered with the Impact Assessment in SENSOR

The major challenge for SIAT was to derive a trade-off between full flexi-
bility of policy analysis on the one side, and robust, quick and easy-to-use
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performance on the other. A comprehensive study of end user require-
ments and institutional settings at this level preceded the design of SIAT
(Thiel and Ko6nig, 2008). In brief, the analysis revealed that the entire tool
should be ‘user friendly’ with simple, clearly arranged operator panels for
end users, whereas the framework of the model had to be ‘flexible’ (ex-
pandable to new policy scenarios). SIAT should be a stand-alone software
product without specific hardware or user restrictions. The methodology
should be transparent, each methodological step traceable, concise in its il-
lustrations and transparent regarding assessment and data quality. Analysis
with SIAT should focus on a broad understanding of cross-cutting trade-
offs of land use impacts by a given policy and less on precise accuracy of
very specific, detailed policy instruments. To achieve the fast and robust
performance, SIAT was realised as a meta-modelling tool, in which mod-
els were not directly linked, but in which results of multiple scenario simu-
lations derived from a series of models span a solution space within which
future policy options can be analysed (Sieber et al., 2008, Jansson et al.,
2008).

4 Analytical design and causal chain concept for
impact assessment in SENSOR

The basic idea behind the analytical chain in SENSOR is to (i) link policy
options with land use changes, (ii) link land use changes with environ-
mental, social and economic impacts and (iii) provide a valuation frame-
work of these impacts in the light of sustainable development. Seemingly
simple, this approach requires complex interdisciplinary cooperation. Most
European policies related to land use are economic instruments in the wid-
est sense. Therefore, the link between policy options and land use changes
is predominantly an economic issue, but is placed into specific bio-
geophysical and socio-cultural settings, different sectors and governance
levels. Expertise in these various fields has to be integrated so as to under-
stand land use interrelations with policies. The logical linkage between
land use changes and environmental, social and economic impacts is also
interdisciplinary. While the understanding of relations between land use
changes and environmental impacts is already well advanced (e.g. Ojima
et al., 1994), only few studies exist on the direct relation between land use
changes and economic and social impacts (Slee, 2007).

In the SENSOR project numerous experts collaborate to analyse the
logical cascade of policies — land use changes — sustainability impacts in
its full extent. To agree on a logical thread, the DPSIR framework (Smeets
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and Weterings, 1999) was employed. Developed by the European Envi-
ronment Agency (EEA) this is a powerful concept to mediate between dif-
ferent disciplinary viewpoints and agree on a common understanding of
causal chain relationships between society and environment. It is an ad-
vancement of an earlier version developed by the OECD (OECD 2001)
and is defined as “The causal framework for describing the interactions be-
tween society and the environment adopted by the European Environment
Agency: Driving forces, Pressures, States, Impacts, Responses” (EEA).
The approach has since been adopted in many studies where interaction
between human behaviour and environment was at stake (Niemeijer and
De Groot, 2006). It is particularly useful when scientific process knowl-
edge has to be translated into knowledge for policy support such as e.g. in
the Thematic Strategy for Soil Protection of the European Commission
(Van-Camp et al., 2004). The specific strength of the DPSIR concept lies
in its adaptability to many different objectives and scales of analysis.

In the SENSOR context, the basic definition of Drivers, Pressures and
Impacts is straightforward. Land use change is defined as the Pressure. It
is affected by two sets of external Drivers: (i) those spanning a future
socio-economic and technological reference situation and (ii) policy Driv-
ers (see section 4.1). The role of States is taken by numerous social, eco-
nomic and environmental parameters that are affected by land use changes
and that are meant to provide an estimate of sustainability /mpacts. This
way, the analysis chain departs from a predominantly economic setting
(Drivers) which is translated into a geophysical setting (land use Pres-
sures) and further into an integrated system of the social, economic and
environmental settings (sustainability Impacts). While the first part of
translating drivers into pressures is undertaken with a purely positivist ap-
proach of quantitative modelling, the second part of translating pressures
into impacts needs to also include normative components in order to em-
brace the value based character of the sustainability definition (WCED,
1987). This was obtained by expanding the impact component of the
DPSIR framework into four consecutive impact steps (Fig. 3). The first
step (Impact 1) employs a positivist approach in determining environ-
mental, social and economic state and impact indicators. The second and
third steps address the valuation of the indicator changes resulting from
step 1. The methods include monetary and non-monetary valuation of indi-
cator changes at regional, in some cases national scale (Impact 2) and as-
sessment of the changes in relation to regional or national standard and
threshold values (Impact 3). These two steps are not necessarily consecu-
tive but rather complementary. In the last step (Impact 4) a multifunction-
ality approach is undertaken to aggregate indicators and their valuations
into an integrated assessment of the room for manoeuvre within sustain-
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ability choices (Potschin and Haines-Young, 2008). Impact steps two to
four are based on normative, partly participatory approaches. This analyti-
cal design aims to integrate the top-down data and indicator based model-
ling with a bottom-up, value driven participatory approach (Fig. 3). The
approach to the driving force — pressure relation is further outlined in sec-
tion 4.1, while the pressure — impact relations are further described in sec-
tion 4.2.

SENSOR Analytical Chain

@ Global trend and Multifunctionality and
Policy Scenarios Sustainability Choices
E Land Use Changes Indicator Thresholds @

| 7 |

State & Impact Indicators —>  Indicator Valuation @
env., economic, social Monetary, non-monetary

Top-down Bottom-up

Fig. 3. Simplified analytical scheme of impact assessment in SENSOR integrating
top-down modelling with bottom-up participatory approaches and extending on
the DPSIR scheme of the EEA. (D=Drivers, P=Pressures, S=State, I=Impact)

The component of Responses within the DPSIR scheme is not taken up in
the analytical design of SENSOR. In its logical setting, the Response com-
ponent would be covered by policy decisions in reaction to simulated im-
pacts. By theory, the policy decision would thus complete the DPSIR cy-
cle. The SIAT tool, which is a translation of the analytical architecture of
SENSOR into a decision support system, will help policy makers to com-
prehend the possible impacts of various scenario based choice options. The
decision on the best policy choice itself is therefore exogenous to this tool
and not taken up in the analysis scheme (Fig. 3).
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4.1 Driving force scenarios for land use changes

The SIAT tool is constructed as a forecasting simulation tool in which fu-
ture policy options can be analysed as to their possible sustainability im-
pacts in a projection year of 2025. A reference scenario was necessary for
such forecasts, presenting land use conditions that would be expected to
develop in the absence of any change in policy intervention. To deal with
uncertainties in forecasting exercises such as in SENSOR, a number of al-
ternative scenarios are usually outlined that together present a continuous
spectrum of possible future situations. Scenario approaches have been
widely employed when it came to the need for designing coherent, inter-
nally consistent and plausible descriptions of possible futures that were
driven by a complexity of interrelated factors (Morita et al., 2001; Alcamo
et al., 2005). The development of scenarios was an integral part of promi-
nent studies on environmental change, such as the OECD Environmental
Outlook (OECD, 2001), the Millenium Ecosystem Assessment (MEA,
2003), or the United Nations Environment Programme GEO-3 (UNEP,
2002) and the European environment outlook (EEA, 2005). Most attention
was given to the climate change scenarios of the Intergovernmental Panel
on Climate Change for climate change drivers and impacts (IPCC, 2000).

The general method of designing scenarios depends on the purpose of
the study, the complexity of the issue and the available knowledge. It ex-
tends from purely probabilistic approaches to target oriented narratives.
Probability theories are employed e.g. through stochastic Monte Carlo
simulations of probability density functions in cases, where parameter de-
terminants are to be treated in a purely stochastic manner such as in hy-
drology (see e.g. Samaniego-Eguiguren and Bardossy, 2006). In contrast,
most studies dealing with global economic and policy trends are of deter-
ministic nature. In these cases, scenario storylines are elaborated, in which
a set of internally consistent futures is constructed through the generation
of logical parameter values for important driving forces (Rounsevell et al.,
2006). A third approach to scenario development involves stakeholder vi-
sions to design normative scenario narratives. They are employed in cases,
where visionary projections and planning strategies are needed (e.g. Volk-
ery and Ribeiro, 2007).

Temporal projections, spatial scale (grain) and extent of analysis are fur-
ther characteristics of scenario design. In SENSOR, scenario storylines
were required as an input for macroeconomic and sector models to simu-
late future economic reference conditions for land use, on which policy op-
tions would impact. The projection year of 2025 was selected to meet deci-
sion maker’s requirements for medium term perspectives. Driving forces
were then identified that affect the economic situations in Europe for this
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time horizon and that could be simulated with the models under considera-
tion. These were (1) demographic changes in Europe, (2) participation rate
in the labour force in Europe, (3), growth of world demand, (4) oil prices
at the world market, and (5) expenditure on research and development to
simulate technological advance. Climate change related parameters were
not considered in this study since current predictions state that climate
change will not be of significant direct influence to land use within the
time span of ten to twenty years considered in this study (IPCC, 2001).
Based on the five drivers chosen, three scenario storylines were then con-
structed for the year 2025: business as usual, high growth and low growth
scenarios (Kuhlman, 2008). These three scenarios were understood as
bench marks within a continuum of possible economic futures (Fig. 4).

Driving Forces Economic trend scenarios Policy case scenarios
Target year
2025
_ a
Qil price High'growth g Agriculture
Demography = Forestry
Participation rate Business A Environmental
World demand as usual g Transport
R&D expenditure Bio-energy
=
Low growth g

b

Land Use Change scenarios

Target year
2025

Distribution
of eight land
use classes

Fig. 4. Scenario design in SENSOR: three reference scenarios for economic trends
in the target year of 2025 were constructed (dark purple dots). Policy case scenar-
ios may superimpose on these scenarios (light purple dots). Economic trend sce-
narios were then translated into land use change scenarios (coloured dots).

Policy scenarios could be analysed against these future trends. The deter-
mination of policy scenarios is accommodated by the SIAT tool in the way
that users can select among a choice of instruments for environmental, ag-
riculture, forestry and bio-energy policy fields (Sieber et al., 2008). Sce-
nario simulations were realised on the basis of response functions derived
by coupling a macroeconomic model (NEMESIS — Fougeyrolla et al.,
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2001) with sector models for agriculture (CAPRI — Heckelei and Britz,
2001) and forestry (EFISCEN — Karjalainen et al., 2003). Models for the
other land use sectors (tourism, urbanisation, transport and energy infra-
structure) were directly built into the macroeconomic model (Jansson et
al., 2008). Resulting economic forecasts were then translated into land use
simulations by linking sector models with the land use model CLUE-S
(Verburg et al., 2002).

4.2 Indicator based assessment of land use changes

Scenario driven land use change simulations derived from CLUE-S model
(Verburg et al., 2002) are the starting point for impact assessment in the
analysis string of SENSOR. The model displays land use changes at 1 km?
grid for eight land use classes: (1) rainfed arable, (2) irrigated arable, (3)
biofuel arable, (4) grassland, (5) abandoned agricultural, (6) built-up, (7)
forest, (8) semi-natural (Verburg et al., 2008). Special classes with little
temporal dynamics (e.g. beaches, glaciers, bare rock, surface waters) are
summarised in an extra category. With the subdivision of agricultural land
use into five distinct categories (classes 1-5) credit was given to the fact
that the highest land use dynamics as well as the most pronounced impacts
are related to the agricultural sector (Verburg et al., 2008). Since focus was
laid on rural land use in this study, urban land use and related activities
(housing, waste disposal) were not explicitly considered.

In the first step of the impact assessment (I;, Figure 3), an indicator
based approach was employed to analyse environmental, social and eco-
nomic state changes and impacts of scenario assumptions and land use
changes. Indicators are widely used in decision support systems to con-
dense and translate scientific knowledge into an information basis for deci-
sion support (EEA, 2006). It is therefore essential that the selection of in-
dicators ensures relevancy and sensitivity to the purpose of the decision
support system and to the demands of its users. For the SENSOR case, this
requirement was met by linking the indicator selection to the list of impact
issues that is contained in the official guidelines for Impact Assessment of
the European Commission (CEC 2005). The list provides those topics that
should be looked at in impact assessment and contains 10-12 impact issues
for each of the three sustainability dimensions (see table 1). Each of these
impact issues was analysed with respect to its sensitivity against policy in-
duced land use changes. Those being sensitive were considered for the as-
sessment.
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Table 1. List of social, environmental and economic impact issues contained in
the Guidelines for Impact Assessment of the European Commission (CEC, 2005)

SOCIAL

Employment and labour markets; Standards and rights related to job quality; So-
cial inclusion and protection of particular groups; Equality of treatment and op-
portunities, non-discrimination; Private and family life, personal data; Govern-
ance, participation, good administration, access to justice, media and ethics;
Public health and safety; Crime, terrorism and security; Access to and effects on
social protection, health and educational systems; Tourism pressure; Landscape
identity; Migration

ENVIRONMENTAL

Air quality; Water quality and resources; Soil quality and resources; The climate;
Renewable or non-renewable resources; Biodiversity, flora, fauna and land-
scapes; Land use; Waste production / generation / recycling; The likelihood or
scale of environmental risks; Mobility (transport modes) and the use of energy;
The environmental consequences of firms’ activities; Animal and plant health,
food and feed safety.

ECONOMIC

Competitiveness, trade and investment flows; Competition in the internal market;
Operating costs and conduct of business; Administrative costs on business; Prop-
erty rights; Innovation and research; Consumers and households; Specific regions
or sectors; Third countries and international relations; Public authorities; The
macroeconomic environment.

Based on a comprehensive analysis of existing indicator systems
(Frederiksen and Kristensen, 2008) an indicator framework was then con-
structed that supported the selection of indicators for each of the selected
impact issues. Indicator selection criteria were: (1) sensitivity to land use
sectors relevant in SENSOR, (2) sensitivity to the reference and policy
scenarios, (3) sensitivity in relation to the time frame (2025) and spatial
system (Europe at regional, NUTS2/3 scale), (4) data availability and op-
erability. As a result, about 40 indicators were selected such that each of
the sensitive impact issues of the EC Impact Assessment Guidelines (CEC
2005) could be described with at least one indicator. To determine the in-
dicator values, indicator functions were constructed for each indicator that
reflected the causal relationship between land use change and indicator
value. Generally, indicators were quantified at NUTS2/3 scale or with
higher (1 km?) resolution and re-aggregated to NUTS2/3. Deviation oc-
curred for some of the social and economic indicators, where data restric-
tions only allowed for indicator determination at national level. Qualitative
methods for indicator determination were employed in cases, where
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knowledge and/or data restrictions made quantifications impossible (Far-
rington et al., 2008).

One difficulty of this approach lays in the fact that in some cases the in-
dicator values were not only affected by land use changes, but also by the
driving force and policy scenarios themselves or by related internal sector
adaptations (Fig. 5). This was particularly true for some of the social and
economic indicators. For example, in the case of “employment”, the eco-
nomic trend scenarios themselves have no doubt a direct impact on em-
ployment in rural regions. They also affect consolidations within the ana-
lysed sectors, e.g. intensification in agriculture, which also has an impact
on employment. Only in a third instance, employment would also be af-
fected by land use changes, e.g. through an increase in bio-energy produc-
tion on the costs of set-aside land (Fig. 5). Since land use change is the ma-
jor subject of this project, land use change impact relationships were given
preference in the indicator analysis.

The second step of impact assessment (I, Fig. 3) was devoted to the
valuation of the analysed indicator changes in monetary and non-monetary
terms. The monetary valuation was based on an accounting framework for
externalities to determine the monetary magnitude of external costs and
benefits associated with observed indicator changes (Ortiz et al., 2007).
The accounting framework was a simplified version of the Impact Pathway
Approach (IPA) used in the European project Externalities of Energy (Ex-
tern E, 2005). The non-monetary valuation employed internet-based and
group valuation methods to reveal stakeholder targets and preferences with
respect to land use change impacts (Romano and Ferrini, 2007).

Impact x

Impact y

Impact z

Driving Force —_ |

and Policy —
Scenarios

Land Use
changes

Sector
Changes

| Impact Issues
_——1 and Indicators

Fig.5. Causal relations between driving forces, sector changes, land use changes
and impact issues. SENSOR focused on the relation between land use changes and
impact issues (Impact z).
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The objective was to cover the question of: “do the simulated changes mat-
ter” of Figure 2 in a regional context.

The third step of impact assessment (I3, Fig. 3) was to confront the ana-
lysed changes in impact indicators (step 1) with respective regional and/or
national threshold values. The approach was based as far as possible on
available, published thresholds and/or standards for respective indicators
(Bertrand et al., 2008).

4.3 Multifunctionality assessment and sustainability
interpretation

Finally, the fourth step of impact assessment (I, Fig. 3) was to consolidate
the assessment results into a sustainability interpretation. So far, impact
analyses of step 1 to step 3 were concentrated on a series of impact issues
of the environmental, social and economic sphere without considering
their interweaved sustainability implications. This approach to a separate
analysis of the three dimensions of sustainability is often summarised as
Triple Bottom Line (TBL) (Elkington, 1998). TBL has become standard in
many studies related to land use and agriculture impacts, e.g. in the Italian
INEA study (Trisorio, 2004) or with the terminology of “People, Planet,
Profit” in the EURURALIS study (Klijn et al., 2005).

Attempts to assess sustainability impacts with an integrating approach
are only recently emerging (Wiek and Binder, 2005). For the case of land
use and landscape development, the concept of multifunctionality has
evolved as one key concept to operationalise sustainable development
(Wiggering et al. 2006; Cairol et al., 2005). Initially, multifunctionality
was a purely economic concept linked to the agricultural sector (Van
Huylenbroeck et al., 2007). It was developed to recognise the environ-
mental and social services and non-market outputs in addition to the pri-
mary purpose of agriculture in producing food and fibre (Maier and Sho-
bayashi, 2001). By linking the supply based concept of joint
multifunctional production to an estimation of social demand for such
functions, the concept can be made operational for rural development and
policy design (Durand and van Huylenbroek, 2003; Bills and Gross, 2005;
Kallas et al., 2007). Links to sustainability assessment can also be made
(Barkman et al., 2004; Piorr et al., 2006, Zander et al., 2007). In relation to
SENSOR, the drawback of this concept is twofold: (i) it is purely restricted
to agriculture, (ii) territorial characteristics and landscape specificities are
not considered.

Parallel and independent to the concept of multifunctional agriculture,
the concept of landscape and/or ecosystem functions emerged in the area
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of landscape and ecosystem ecology (e.g., Forman and Godron, 1986;
Naveh and Lieberman, 1994). The idea behind this strongly territorially
oriented concept is that natural and semi-natural ecosystems provide goods
and services to human society that are of ecological, socio-cultural or eco-
nomic value (Costanza et al., 1997). Here, the terms “functions” and
‘goods and services’ are often used synonymously. The ecosystem func-
tion approach has been conceptualised towards the valuation of ecosystem
goods and services for the Millennium Ecosystem Assessment (MEA,
2003), in which World’s ecosystems were categorised and valued with re-
spect to their provisioning, regulation, supporting and cultural functions af-
fecting human well being. To date, the MA has been widely acknowledged
as an extensive concept for linking environmental processes to human well
being in the widest sense (Beck et al., 2006). For the case of cultivated
landscapes such as analysed in SENSOR, in which economy driven land
use plays a dominant role, the MEA concept is difficult to apply (Jones et
al., 2006). This is because (i) it was predominantly developed for natural
and semi-natural ecosystems and (ii) it addresses social and economic is-
sues only indirectly as a consequence of environmental changes (de Groot,
2002). A bias towards the environmental dimension is therefore inherent in
these approaches (Mander et al., 2007).

In SENSOR, an approach to ‘Land Use Functions’ (LUF) was under-
taken that builds upon a combination of the above concepts of multifunc-
tionality and of ecosystem services. It considers three perspectives of mul-
tifunctionality (Fig. 6):

e The land use perspective addressing the production side of land use
functions.

o The landscape perspective that takes account of the territorial geophysi-
cal and socio-cultural capital to provide land use functions.

e The societal perspective that reveals demands and priorities towards
land use functions.

The Land Use Functions are defined as those services or functionalities
that are produced through land use in its interaction with the geophysical
and socio-cultural capital of the landscape. In the SENSOR context, nine
LUF were identified (Perez-Soba et al., 2008): ‘Provision of work’, ‘Hu-
man health and recreation’, ‘Cultural landscape identity’; ‘Residential and
non-land based industries and services’, ‘Land based production and Infra-
structure’, ‘Provision of abiotic resources’ (water, soil, air), ‘Support and
provision of habitat’ (biodiversity, gene pool) and ‘Maintenance of ecosys-
tem processes’.
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Land use perspective:
production of Land Use Functions

SENSOR
LUF

Landscape perspective: Societal perspective:
geophysical and socio-cultural demands for
capital of Land Use Functions Land Use Functions

Fig. 6. Approach to Land Use Functions in SENSOR that considers the three per-
spectives of (1) land use related production, (2) landscape capital, and (3) societal
demand to land use functions. (LUF = Land Use Functions)

The impact of land use simulations on the performance of these nine LUF
was characterised for each region in Europe. This was done with the use of
the impact indicators (step 1 above) and based on a Spatial Reference Sys-
tem for European regions (see section 5). It included two steps: (i) quanti-
fying the contribution of each indicator to each LUF and (ii) developing
knowledge rules to assess the importance of each LUF for the sustainabil-
ity of each region. Step two allowed the introduction of a regional specific-
ity into the interpretation of change of pan-European indicators. As a re-
sult, the assessments of land use change impacts in SENSOR funnelled
into an estimate of changes of the performance of these nine Land Use
Functions (Perez-Soba et al., 2008).

When it comes to sustainability assessment, the approach has two im-
portant implications: (1) it reduces the confusing complexity of 40 indica-
tors into nine categories of Land Use Functions (see Fig. 7), and (2) it pro-
vides an operational basis for stakeholder driven valuation of anticipated
changes. This brings us back to the normative notion of sustainability.
Adopting sustainable development as a value based concept, in which hu-
man needs are the main objective function (WCED 1987), a societal dis-
course based valuation of sustainability implications is warranted. In dis-
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playing the land use policy induced changes of Land Use Functions, alter-
native policy outcomes can be compared in their implication to these func-
tions simultaneously. Decision makers can then explore the ‘room for ma-
noeuvre’ in setting targets and limits to these functions creating a
‘Sustainability Choice Space’ within which sustainable solutions can be
achieved (Potschin and Haines-Young, 2008).

Impact issues Indicators Land Use Functions
(~30) (~ 40) (9
Society 1. Provision of work
- a.g. 2. Human health &

+ employment recreations

[l
3

. o ow

Health & safety 2 2 3. Cultural heritage &
¢ a E 5 landscape identity

B .

ECGHGY E c 4, NOcll'I Iand_ based industry
5 B -3 and services
» Economic growth [ I 1 @ | ——— | 5 Land based production
» Innovation & research E g 6. Infrastructure
° 5 E 7. Provision of abiotic
Environment 'E E IRSOUIoRS
* eqg. =y Sa 8. Support & provision of
» Soil quality & resources & habitat
= Biodiversity 9. Maintenance of
LT ecosystem processes

Fig. 7. Relation between impact issues as listed in the EC Impact Assessment
Guidelines (Table 1, CEC 2005), indicators and Land Use Functions in SENSOR.

5 Spatial Approach and data management

The mission of SENSOR was to deliver impact assessment for policy mak-
ing related to land use for the areas of the European Union at regional
scale. This implied four important constraints for the spatial and data con-
cept:

1. The area of Europe (EU27) had to be covered and European regions
made comparable in their reaction to policy input.

2. Policy relevant, administrative units had to be used for the regional de-
lineation of area boundaries.
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3. Particularly the analysis of environmental impacts required higher than
regional resolution and context based geophysical delineations of area
boundaries.

4. The use of SIAT as a decision support tool required that the vast
amount of assessment results were reduced in complexity through area
based and thematic aggregation. The result had to be lower than re-
gional resolution.

The first constraint was seemingly simple but had important implications
for the analysis. Comparability of results required that all data used for the
analysis were harmonised and available across the areas of Europe. To ac-
commodate this, exclusively pan-European existing and quality proved
data were used for the assessment. A GIS-based data management system
for sustainability impact assessment of land use was developed, which (i)
satisfied end-users needs, (ii) could be employed for regional assessments
at EU27 scale beyond the lifetime of the project, and (iii) was compatible
with major data gathering and data management initiatives such as GEO
(http://earthobservations.org) (Hansen et al., 2008). For quality assurance
the system is compliant with the INSPIRE principles on architecture, stan-
dards and metadata (INSPIRE, 2002).

The second constraint required regional delineation of area boundaries.
For Europe, regional area units are hierarchically delineated in the NUTS
systems, which is the Nomenclature of Territorial Units for Statistics of
the European statistical office (Eurostat). Area sizes of the regions depend
on the respective national administrative system and vary considerably be-
tween countries. Since harmonised areas sizes of regional boundaries were
essential particularly for environmental analysis, a spatially homogenised
combination of NUTS2 and NUTS3 regions was elaborated. This was
done based on an earlier approach performed by the European Environ-
mental Agency (EEA) in the frame of the IRENA project (EEA, 2006) and
extended to the 12 new EU member states. The result was a NUTS-X map
with 475 units for the area of Europe, which was used as the standard spa-
tial system in SENSOR (Renetzeder et al., 2006).

The third constraint addressed the need for higher than regional spatial
resolution for the analysis of environmental impacts of land use changes.
This could be realised with the adoption of the land use model CLUE-S in
the analysis chain, which operates at 1 km? resolution for the area of
Europe (Verburg et al., 2002).

The fourth constraint reflected the need to support the thematic aggrega-
tion of assessment results into a manageable number of area delineations
that reflect the interrelations of socio-cultural, economic and environ-
mental settings on which this project was based. The challenge behind this
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was to acknowledge the high degree of cultural and natural diversity that
exists between European regions (Wascher, 2003) and derive a regional
characterisation that equally accounts for bio-geophysical and socio-
economic characteristics. The result was a Spatial Regional Reference
Framework (SRRF) clustering Europe into 27 regions based on geophysi-
cal and socio-economic parameters (Renetzeder et al., 2008).

In summary, the analytical work in SENSOR involved three spatial lev-
els, namely (1) NUTS-X (combination of NUTS2 and NUTS3) as general
level, (2) 1 km? grid based on the CLUE model for environmental analysis,
and (3) a European cluster map with 27 regions integrating geophysical
and socio-economic characteristics. For further description of the spatial
system, see Renetzeder et al. (2008).

6 Validation and case study testing

To develop decision support tools for policy makers, the analytical chain
described above was integrated into the Sustainability Impact Assessment
Tool, the SIAT (Sieber et al., 2008). SIAT was realised in the form of a
meta-modelling tool in which the modelling cascade and related interrela-
tions of analytical steps was achieved through a series of pre-run global
economic trend and policy scenarios. Together they span a solutions space
within which SIAT users can define specific policy cases and run the ana-
lytical chain (Sieber et al., 2008). In doing so, the models were adapted to
the specific requirements in SENSOR and validated separately (Jansson et
al., 2008). However, not only did the models have to be tested for validity,
but also the analytical concept. Questions had to be answered on whether
(1) the most relevant issues regarding land use change and sustainability
implications were addressed, (2) the logical linkages between economic
trends, policy options, land use changes and sustainability impacts were
comprehensible, and (3) the results were plausible. Respective to the ana-
lytical design of SENSOR, these three questions entailed a data related
component and a value related normative component. To analyse the data
related component of the three questions, a series of six case study areas
was implemented across Europe. In each of these areas a comprehensive
analysis of sustainability issues related to land use and sustainability prob-
lems was obtained (Dilly et al., 2008). Extensive data mining and analysis
then provided a thorough basis upon which the analytical approaches for
indicator determination could be tested. This way, information loss could
be determined that arose from the exclusive use of pan-European available
data for regional assessment. Regional policy analysis also revealed key
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sustainability issues as related to land use. This information could be used
to check the relevancy of impact issues, indicators and Land Use Functions
as analysed in SENSOR (Dilly et al., 2008)

The normative component of validation was based on a participative ap-
proach and aimed at identifying societal perspectives regarding land use
and sustainability interrelations. In this respect, two groups of stakeholders
had to be consulted. The first group was identified as “problem solvers”
and resembled the possible end users of the final SIAT tool. This group is
constituted of policy makers at European Commission level in the widest
sense. It also includes research authorities at European level that might as-
sist policy making in applying tools such as SIAT. Several consultancy
meetings were arranged throughout the design phase of SIAT in order to
include reactions and comments to the SIAT design. This process was also
preceded by a comprehensive study on end user requirements and institu-
tional settings related to impact assessment at European level (Thiel and
Konig, 2008). This way, a targeted design of the analytical concept in
SENSOR as well as of the operational features of SIAT was aimed to be
achieved.

The second group of stakeholders was identified as “problem owners”.
This group represents stakeholders at regional level that are actually af-
fected by sustainability implications of land use changes. Extensive stake-
holder sessions were conducted in each of the case study areas to validate
the logical thread of SENSOR and identify similarities and differences re-
garding sustainability issues of land use (Morris et al., 2008). The sessions
were organised such that each analytical step in SENSOR was mirrored by
stakeholder based estimates on the logic behind and plausibility of results.
This way, similarities and differences between expert and data based
analysis on the one hand, and stakeholder based analysis on the other hand,
could be achieved. This approach complemented the plausibility checking
of the SENSOR approach (Morris et al., 2008).

7 Conclusions

SENSOR is a four year project designed to develop Sustainability Impact
Assessment Tools (SIAT) in relation to land use in European regions. The
various disciplinary approaches, analysis scales as well as the complemen-
tarity between quantitative modelling and indicator-based analysis on one
hand, and qualitative, stakeholder driven approaches on the other, make
the project complex. This paper provides an overview of the analytical de-
sign of the project. At the time this paper was written, the activities in
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SENSOR were ongoing. The conceptual design was elaborated, but some
of the results had yet to be substantiated. Emerging results and the actual
use of the constructed SIAT tool will prove the validity and robustness of
the analytical design described in this chapter.
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Abstract

This paper focuses on the development process and performance of the in-
tegrated meta-model Sustainability Impact Assessment Tool (SIAT),
whose appropriateness for Sustainability Impact Assessment is finally dis-
cussed.

The integrated meta-modelling approach SIAT is the central product of
the project SENSOR, which innovates a simultaneous ex-ante policy im-
pact assessment by 45 indicators with a full coverage of EU27. The
knowledge-based model SIAT enables end users to assess the effects of
land-use relevant EU-policy strategies and evaluate the impacts against
sustainability criteria.

The concept of the development process is crucial for the success of
SIAT, since problem- and user-orientation can only be ensured by meeting
precisely user’s requirements. The adequate external involvements of insti-
tutions in the design process as well as project-internal knowledge integra-
tion are essential keys for success. Latter focuses on quantitative assess-
ments, qualitative knowledge and ensuring a consistent multi-scale
interconnectivity.
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The novelty of the meta-model approach SIAT consists of the dual ap-
proach that a) analyses by ‘impact identification’ the effects of changes on
multifunctional land use and subsequent b) assesses their fulfilment of sus-
tainable tolerance limits through ‘sustainability (risk) valuation’. The
model framework focuses on cross-sectoral trade offs and side effects of
the six sectors agriculture, forestry, energy, transport, nature conversation
and tourism. The regionalisation of results is rendered in administrative
European regions (NUTS2/3).

The discussion concludes that the integrated meta-model SIAT is a fea-
sible model concept to conduct sustainability impact assessments.

Keywords

Policy Decision Support System, Knowledge-based model, Impact As-
sessment, Sustainability Assessment, Multifunctionality, Policy Advice,
SIAT, Design Process

1 Introduction

The development of SIAT within the SENSOR project aims at supporting
decision discussions for sustainable development (Sieber et al. 2006),
which contribute to the process of ex-ante sustainability impact assessment
(SIA). SIA is an important instrument towards the fulfilment of the Euro-
pean Sustainable Development Strategy (CEC 2001) and is obligatory to
be conducted on policy proposals before decisions at European level (EC
2005). The European Commission presented an Impact Assessment proc-
ess (IA) that consists of 6 steps in the European IA Guidelines (CEC
2005). Within this IA procedure the developed Sustainability Impact As-
sessment Tool (SIAT) covers step 4 and 5: the analysis of policy options,
the assessment of the divergence to defined objectives and the comparison
of policy options.

Current operational tools are mostly restricted to precise, but qualitative
sectored information on aspects of economic, social or environmental im-
pacts that are mainly designed for ex-post analysis (Bartolomeo et al.
2004). They answer less integrated and comprehensive questions (Tam-
borra 2002), which causes the strong need for integrated ex-ante impact
assessment tools. Thus, SIAT aims at supporting ex-ante sustainability im-
pact assessment towards an integrated perspective of a comprehensive
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analysis of cross-sectoral effects of policies related to multifunctional land
use in European regions.

To achieve this, end user requirements of the European Commission
(EC) and others have been surveyed and structured to be able to design the
model with desired features that ensure acceptability and high usability.

2 The process of designing SIAT

Policies on land use are highly dynamic and have cross sectoral effects.
Understanding the size and impacts of these effects before the policy im-
plementation improves effectiveness of policy creation. For this, the EU-
impact assessment steps should be harmonised with the following policy
life cycle steps: (1) recognition: determination of the nature and size of a
problem, (2) policy formulation: acknowledgement of issues and formula-
tion of measures, (3) solutions: measures are acknowledged and policies
evaluated and (4) supervision: policies are implemented and governments
enforce and monitor the implementation (Winsemius 1986).

Recoyg-| Policy [Solution|Super-
nition | Formu- vision
lation

Political Imporfance —se—

Fig. 1. Policy life cycle (Winsemius 1986)

SIAT provides direct decision support of policy formulation and solu-
tion finding within the policy life cycle. Therefore, potential end users are
involved during the development of SIAT through evolutionary prototyp-
ing. Permanent and iterative end user involvement assures that SIAT ap-
proaches end user requirements that are essential for the tool acceptability
(McConell 1996).
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Three potential user groups have been identified: (1) The end users at
the level of the EC as key contractor and decision maker. (2) The joint re-
search institutes of the EU (e.g. JRC) providing decision makers with di-
rect information on model analysis. (3) The numerous consultancies,
which are involved in EU-Impact assessments. Although these three poten-
tial user groups show a discrepancy regarding their requirements, they will
be subsumed under the term “end users” in the following.

The external tool development on end user requirements is described in
chapter 2.1. Here from developed internal processes within SENSOR are
depicted in chapter 2.2. Chapter 2.3 subsequently focuses on the essential
integration of both processes.

2.1 External involvements in design

Beyond the IA guidelines, external involvements have insistent influence
on the model design of SIAT. Hence, institutional analyses have been per-
formed both, from literature and as operating experience to take into ac-
count main requirements and organisational aspects into the current proto-
type design.

Since the EC as external contractor has immense influence on the
model design, different roles, interactions and applied methods between
participants have been analysed towards achieving a common SIAT design
that ideally meet exactly the EC end users’ requirements of a preferably
broad audience (Checkland and Holwell 1999).

Supporting decision making limits the scope of the SIAT design process
to a specific focus on an end-users’ information needs. For any existing
process of decision making the institutional structure plays an important
role for the design. SIAT aims at providing relevant information in a man-
ner, which improves the way in which the employees of the European
Commission (EC) work together across the different organisational struc-
tures of Direction Generals (DGs). In order to meet the goal of an accepted
SIAT design the organisation should be analysed with regard to organisa-
tional structure, internal processes and roles of actors.

Specific hierarchies and the degree of cross-organisational use cause
different requirements on the design (Vetschera 1997). Generally, wider
user groups and increasing cross-departmental decision spaces lead to an
increase of support required for user-friendly handling. Due to abundant
cross-sectoral thematic views, the analytical level is broader and focuses
rather on comprehensive quick-scan analysis than on high performance of
accuracy. The decision level of the potential SIAT user group aims primar-
ily at a hierarchical system that supports decision making within the EU-
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Commission at the same organisational level. Hence, SIAT provides in-
formation which directly guides to the decision solutions (Fredman et al.
1999, Aggarwal and Mirani 1996) at the same organisational level of the
EC for cross-cutting analysis.

Different operational aspects of common objectives should be consid-
ered, as they affect the design of SIAT. Ideally SIAT will be used by the
scientific consortium designing the tool and at the same time by externals
at the EC level. The SIAT designer have to understand demand-pull design
in orientation (Reeve and Petch 1999) and may have to use ‘socio-
technical’ methods like Soft Systems Methodology (Winter et al. 1995)
during the development process to characterise and better reflect organisa-
tional needs in tool design. Often a good narrative is more engaging and
useful than the best science (Checkland and Holwell 1999). Therefore, the
SIAT interface and the entire model development itself should try to con-
form to the preferred communication systems of targeted end users.

In summary supporting organisational decision making at the EC level
should minimise the risks by (1) establishing linkages with an adequate
number of potential end users as catalysers in case of staff rotation and
displacements respectively; (2) involving potential end users in the devel-
opment process earliest possible, but with respect to different development
phases of stakeholder involvements. (3) As key for creating awareness col-
laborative development should further be strengthened in terms of increas-
ing the use of SIAT. (4) Continuity of the iterative process development
towards a reliable and confidential relation between respective sharers is
an essential success factor.

The major outcome of these considerations resulted in the current ‘state-
of-the-art’-design of the first SIAT prototype. As a major condition the de-
sign should be ideally a mirror of reasonable end user requirements, which
are translated to ‘internal process design’ in chapter 2.2.

2.2 Internal integration processes

The innovative concept of the Sustainability Impact Assessment Tool
SIAT is the integrating character of a wide scope of gathered knowledge
into one meta-modelling application. This efforts multi-level internal inte-
gration processes to be conceptualised and steered in an efficient way. A
model is generally regarded as an abstraction of phenomena of the real
world, while a meta-model is a further abstraction that is highlighting
properties of the model itself (Pidcock 2003).

To make meta-modelling functioning, response and indicator functions
describe the behaviour of certain indicators regarding changes of the ex-
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ternal circumstances e.g. by a policy (also compare the process towards re-
sponse functions). The knowledge to be integrated differs in its characteris-
tics and reliability, which requires different techniques of knowledge inte-
gration. Processing of precise quantitative data is preferable, but in many
research fields specific indicators and thresholds are still unconvertible to
concise quantitative assessment. Therefore, SIAT uses a three-stage con-
cept that allows a comprehensive integration:

1. An efficient integration of large-sized quantitative data across European
regions. In this case response functions are derived from a complex
model framework comprising macroeconomic and sectoral models to
be integrated into SIAT (see chapter 2.2.1 Quantitative assessment).

2. An integration of qualitative knowledge by rules and causal chains be-
tween indicators, if quantitative data analysis is not accessible. Knowl-
edge rules are a set of information that describes the principles of a
process documented through a causal chain that can be expressed in
equations or diagrams (see chapter 2.2.2 Qualitative assessment).

3. A holistic approach in order to keep the internal consistency. The need
for consistency comprises data reliability on multi-scale level between
the participative, sectoral and national up to macroeconomic ap-
proaches (see chapter 2.2.3 Multi-scale consistency).

2.2.1 Quantitative assessment

At this first phase of internal integration, quantitative information is re-
garded as the systematic scientific investigation on forecasting land use
policies related to quantitative properties and phenomena via a set of con-
nected models. The process of measurement, i.e. achieving outputs as nu-
merical response functions (protocols) have been directly derived from the
model framework consisting of macroeconomic and sectoral models.

The SIAT model framework is composed of a series of models interact-
ing in a consistent way. The macroeconomic model NEMESIS translates
the five drivers’ population growth, demographic structure, labour force
participation, world demand, energy prices as well as the expenditures on
research and development into certain scenarios for macro-economic vari-
ables across land use sectors. Supplied by the NEMESIS results on Gross
Domestic Product and regional projections of land prices, the land-use
model CLUE-S simulates changes in land use for 1 km? grid cells covering
Europe. The models communicate sequentially with five models concern-
ing the different priority sectors, namely CAPRI for the agricultural sector,
EFISCEN for the forestry sector, TIM for transport and infrastructure,
B&B for the tourism sector and SICK for the urban sector. A set of vari-
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ables stemming from sector models (e.g. CAPRI), feed their results back to
NEMESIS and iterate until convergences on prices and physical land units
are obtained. All these simulation models allude to an entirely defined set
of model results for each of the pre-defined policies under each baseline
assumption. Together, these model outputs form an implicit function,
which outlines the cross-sectoral response to policy changes.

In general mathematical terms the needed functions can be expressed in
a simple correlation between 4, which is the space of possible policies and
baseline scenarios, B defined as the space of possible model results and C
considered as the space of possible indicator results (Jansson 2006). Be-
cause each model results are unique for each policy and baseline scenario,
the model framework implicitly defines a function f from A4 to B. Further-
more, each indicator consists of a rule or equation that is a function g; from
A and B to C, with subscript 7 indexing the individual indicators. Those as-
sumptions result in

ffA—>Bandg:AxB—C (1)

with f'ss the implicit function jointly defined by the simulation models and
g=(g1, 8, ... .8 --. ,2n), Where n is the dimension of C (the number of in-
dicators) is called the vector of indicator functions. The model user re-
quires the indicator results as a function of policy, which can be computed
as h = gof. The symbol “°” is the composition operator, so that for some
policy x in 4, the result of g(x,f(x)) is preferred. Intermediate results of B
are important on land use change, so SIAT is looking at 4: 4 — C).

Due to the complexity of the function 4, SIAT approximates & = gof
with some functions7. Letting “~” mean “is an approximation to”, the fol-
lowing two approximations are considered: either 7 = ¢ ~ g°f, meaning
that the whole composite function is approximated, or 7 = g°¢ with ¢ = f,
i.e. only the implicit function f is approximated. The vector of functions ¢
is called “response functions”. This means each indicator can be modelled
either by a direct link between the policy variable and indicator variable, or
in two steps using model results like land use change as an intermediary.

For each model result variable, the entire modelling chain is approxi-
mated by a general flexible form with a small set of parameters. Only a
limited number of simulation experiments form the base for the estimation
of the response function, and thus a second or third degree polynomial is
suffice in most cases to hit the few observation points very closely.

Summarising, each of the quantitative sustainability indicators consists
of a direct model output or a mini-model, which is fed by land use change
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and/ or another models’ output. As a result, a reliable set of numerical “re-
sponse protocols” is provided at regional level.

2.2.2 Qualitative assessment

Unlike precise quantitative knowledge integration, qualitative information
depends on logical reasoning of cause and effect behind diverse aspects of
behaviour. Qualitative knowledge develops overall understanding of struc-
tures and their systemic behaviour, if the necessary quantitative informa-
tion is not available. This requires constructing on causal cause-effect
chains between policies and indicators, and ultimately the response and in-
dicator functions associated (see figure 2).

Cause System State Intermedial '
 — —> v —»
Issue parameter or change parameters Indicator

i i i i i

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

N v v N v

. ) ?

' Olpenlpl't ___, Pumping pf __, Ground water > Grouqdwater
lignin mining water at site reduction level in area

Fig. 2. Ground water-causal chain translated into an indicator

In view of the fact that for many cases (particular social science) tangible
data is often lacking, it is not possible to define response functions for
qualitative information properly based on scientific literature review. For
those cases, the Delphi-Method has been applied.

The Delphi method is a systematic and interactive evaluation method to
generate scenarios and make prediction for difficult problems and relies
upon independent inputs of selected experts within the consortium (Adler
and Ziglio 1996). This is done in accordance to group-modelling tech-
niques developed by Vennix (1996). Expert opinions and experience is
used to focus on an agreement on certain behaviour of response functions.

The Delphi solution has been specifically developed for SIAT and en-
ables a conversion of conceptual issues through causal chains into a func-
tional variable. Response functions are made up by a set of parameters de-
rived out of causal chains. The causal chains are made out of several input
parameters that are indirectly influencing the functional relationship that
determines the intensity of the indicated value.

Each variable joined in a causal chain carries different type of intensi-
ties upon the goal indicated value. These different intensities summed to-
gether may amplify the indicated effect (the indicated value) in such a way
that it is possible to classify the sensitivity of the effect into weak, inter-
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mediate or strong effect (see figure 3). This standardisation of response
functions enables experts where no empirical data exists to endow into
three part input choices.

The amplification of effects

Strong

Intermediate

Effects

Weak

]

Social parameter input
(other parameter inputs)

Fig. 3. Three-part input choice of effects on response functions (Haraldsson 2007)

A response can be either negative or positive. SIAT always deals with
parameters that may demonstrate an ‘indicative’ value towards describing
the system state. Depending on the desired performance to be measured in
the system, the parameters may have different useful indicative values. Pa-
rameters can demonstrate low or no usefulness, but they are at the same
time important process parameters in the causal chain. Process parameters
may become valuable as an indicator, if the focus of the purpose changes.

In summary, during the work process of developing the response func-
tions for the indicators, a construction group was formed that consists of
experts from the different knowledge areas. The experts enable an iterative
process by subjecting the different proposal to test and rework until a final
SIAT proposal was developed (see figure 4).
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Indicator knowledge integration | Indicator integration for SIAT

Initial input from literature
and expert workshops

First proposal

Indicator integration
workshop meetings

SIAT proposal

Acceptation of
revisions

SN N\

Finalising
SIAT approach
Fig. 4: Methodology for the workflow of indicator integration into causal chains.

2.2.3 Multi-scale consistency

Additionally to integrating quantitative as well as qualitative knowledge
into SIAT, the third phase of the integration process deals with the overall
consistency of structure and data. An increasing body of literature has de-
veloped on the quantification of the sustainability across different sectors.
Usually, this literature promotes the idea of monitoring a range of sustain-
ability indicators recognising that sustainability cannot be condensed into a
single definition (Pannell and Glenn 2000). Most of these indicators are
strongly ecological in focus and very detailed, or they are policy oriented
and developed at aggregate, sector or country level. So, indicators are de-
veloped that differ greatly in information content and condensation of this
information. Scientists are most interested in uncondensed data that can be
analysed statistically. Policymakers and the public in general can be as-
sumed to prefer condensed data related to policy objectives and free of re-
dundancy (Pacini et al. 2003).
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Condensation of Indicators for policy makers '
information
| Indicators for entrepreneurs '

/ \ Indicators for scientists I
< >
| Total quantity of information I

Fig.5. Relationships between indicators (Braat 1991)

Generic end user requirements

What previously stated poses some issues of communicability between re-
searchers, whose main aim is to model reality in the most scientifically
consistent way, and policy makers, who desire both using the models to
predict the effects of a given policy option and getting a transparent insight
on how the models behave under different scenarios.

The SIAT is a problem- and user-oriented tool and, as such, needs its
modelling framework to be even more transparent and linked to the users’
perspectives. From an end user perspective, SIAT requirements include:

e Transparency of processing methods of indicators

o Effectiveness of indicator results’, presentation tools in terms of con-
densation and non-redundancy of information

e Possibility of aggregation of indicators on different spatial scales, sus-
tainability themes and land use functions in order to get quick scan an-
swers at different levels

e Holistic approach

e Possibility of performing sensitivity analyses of main parameters
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There are many methods of presentation of indicators that can be used:
text, tables, graphs (including indicator diamonds, also known as spider or
radar diagrams, or amoeba-type graphs), and maps are some examples. In
addition, it can be advantageous for the analysis to use baseline values,
thresholds, targets and other comparators. While textual and numerical
presentations have the advantage to enable better quality control as they
supply more detailed information, graphs are per definition visual tools
and may, as such, be more communicative than a table, although disre-
garding some information (Segnestam 2002).

Within the framework of numerical presentation there are different
ways to present results, depending on the level of aggregation of indica-
tors. Using composite indicators (or indexes) allows for an overview of
sustainability, obtaining clear messages for end-users and condensing a
critical mass of information while avoiding redundancies (Segnestam
2002). However, aggregated indicators are often said to bring forward a
reductionistic vision (Hoag et al. 2002), while presenting results of sus-
tainability assessment by a set of indicators can assure higher levels of
transparency and is more recommendable from a holistic viewpoint.

Graphs such as spider diagrams and trade-off curves are more commu-
nicative compared to numerical presentation, although they present infor-
mation in a less detailed way. Spider diagrams are very effective and are
often used in reporting to different stakeholders (see e.g., Vereijken 1999,
Nicholls et al. 2004).

Antle, Capalbo, and Crissman (1998) argue that plotting economic indi-
cators against environmental indicators for alternative production systems
is a preferred method for presenting information to policymakers. The
trade-offs between the various dimensions of sustainability are transparent
and decision makers can place alternative weights on those dimensions in
determining the appropriate balance between the health of the environment
and the economy (Weersink et al. 2002). Similarly, Pannell (1997) ob-
served that simple approaches to sensitivity analysis, such as the trade-off
curve approach, may actually be the absolute best method for the purpose
of practical decision making.

Another tool for results’ presentation are maps. They can be built either
with the help of remote sensing or with geographical information systems
(GIS). The main advantage of maps is probably that they allow several in-
dicators to be analysed at the same time in an illustrative and easily com-
prehended way, on different spatial scales and considering simultaneously
different dimensions of sustainability (Segnestam 2002). However, two
important drawbacks of using GIS maps are that transparency of data
processing methods is not easily achieved and cause-effect chains cannot
be displayed.
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Requirements of EC impact assessment (IA) guidelines

Primary SIAT end users are EC desk officers who are preparing and ac-
companying decision making processes. EC A guidelines (EC 2005) give
indications on a number of issues regarding evaluation of policy options,
including comparing options. Four major A requirements to compare op-
tions are:

e Weigh-up the positive and negative impacts for each option

e Where feasible, display aggregated and disaggregated results

e Present comparisons between options by area of impact (economic, en-
vironmental, social)

o Identify, where possible and appropriate, a preferred option

As a first step, the impacts of each option should be summarised by area of
impact (economic, environmental, social). In this summary, the impacts
should not be aggregated; negative and positive impacts should be stated
next to each other. In some cases, it may be possible to assess net impacts
per area of impact and potentially to provide an assessment of the overall
net impact of each option. This can be done by multi-criteria analysis,
cost-benefit analysis and cost-effectiveness analysis, each of them showing
advantages and disadvantages relevant to the specific object to be evalu-
ated. The final evaluation of policy options is enforced against a number of
criteria, whose effectiveness, efficiency and consistency are generic and
apply to all proposals subject to TA (EC 2005). While measurement of ef-
fectiveness and efficiency can be directly calculated by the SIAT model
starting from simulation settings and corresponding indicator response
functions, the consistency criterion requires for, where feasible, aggregated
results by area of impact (economic, environmental, social). In Table 1 one
way to present a summary comparison of a number of policy options is re-
ported.

Table 1. Example of summary comparison between policy options (CEC 2005)

Policy  Effectiveness Efficiency Consistency

option

Option A Achievement ‘X’ resources Good balance of positive and
of policy needed to achieve negative (un)intended/(in)direct
objectives ‘A’, and level of impacts ‘y’ impacts in economic, social
‘B’ and environmental matters

Option B Achievement ’2X’ resources Positive economic impacts;
of policy needed negative unintended impacts on
objective ‘A’ only to achieve level of the environment, namely ...

impacts ‘y’

Option C ...
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The EC IA guidelines give indications also on the final choice to be made
among the selected (effective, efficient, consistent) policy options. It is
specified that the final choice is always left to the College of Commission-
ers; the decision support system must only provide the Commissioners
with a rank of options made according a number of criteria. “However, as
an important aid to decision-making, the results and the alternative options
considered — in all cases — need to be presented in a transparent and under-
standable way to provide the basis for a political discussion on the relative
advantages and disadvantages of the relevant options. This allows political
decision-makers to examine the trade-offs between affected groups and/or
between the impacts on the social, economic and environmental dimen-
sions” (CEC 2005).

What above reported means that SIAT should include some method to
rank the options by groups and/or by sustainability dimension, and this
implies the possibility to aggregate indicators and supply end-users with
results to address trade-offs.

SIAT internal consistency requirements

Internal consistency SIAT requirements related to aggregation and presen-
tation of indicators’ results include:

e Conceptual and data consistency between impact assessment (IA) is-
sues, Land Use Functions (LUFs) and relevant indicators

e Consistency between the macroeconomic, top-down approach and the
regional, participative, bottom-up approach

SIAT has been developed to meet end user and EC IA guidelines’ re-
quirements. Besides, the modelling architecture has to be consistent with
given principles and calculation needs indirectly connected with the above-
mentioned requirements.

As for the consistency between the macroeconomic and the regional ap-
proaches within the framework of SIAT, one major point to be taken into
account is the need to guarantee a pan-European validity for a tool used by
EU desk-officers while respecting the extreme diversity of EU regions.
This poses requirements of model validity on different spatial scales, as
well as identifying and including region-specific survey methods to refine
the analysis of sustainability such as, for example, participatory analyses to
weight and rank policy options. A multi-scale approach calls also for re-
quirements and corresponding procedures to tackle the proportionality cri-
terion, e.g. if and when applying region-specific detailed analyses in pro-
portion to the actual extent of the policy option under valuation.
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3 Result: The integrated concept of SIAT

Based on the described external and internal processes the ex-ante Sustain-
ability Impact Assessment Tool (SIAT) has been developed to meet the
needs of analysts and policy makers at the European level (Verweij et al.
2006). SIAT enables decision makers to assess the effects of land-use-
related policies by means of (1) European policy impact analyses and (2)
regional threshold assessments and target identification for sustainability
valuation.

3.1 Methodology and features of SIAT

The meta-model SIAT is defined as a transparent quick scan approach that
offers a large number and high level of applied “real” policy options. SIAT
is scenario driven and considers global economic, demographic and policy
trends. It provides multidimensional perspectives for long-term land use
changes for the target year of 2025 and focuses mainly on investigating
cross-sectoral trade-offs on sustainability criteria at a regionalised level of
the EU. The scenario results are presented in administrative schematisation
(NUTS 2/3) with coverage of all 27 Member States plus four associated
countries. Specific sensitive regions are complementarily analysed and
case study analysis validate scenario results.

Policy simulations consider changes between the land use-related sec-
tors agriculture, forestry, energy, transport, tourism and nature protection
and range from non-monetary policy instruments (e.g. soil directive) to
monetary instruments as taxes and subsidies (e.g. subsidies for renewable
energies). For each of the policy options the impacts and risks are assessed
by means of 45 sustainability indicators.

The theoretical concept of multifunctionality has been developed as one
key approach to implement sustainable development in the area of agricul-
ture and land use (Cairol et al. 2005). In this regard multifunctional land
use is intended to integrate social, economic, and environmental effects
simultaneously and interactively within the set of all observed land use ac-
tions. Based on the multifunctionality concept, SIAT aims at synthesising
all three sustainability dimensions. The multi-functionality approach as-
sesses analytically the (1) impacts of the cross-sectoral effects of intro-
duced policy variables. At a second level the (2) indicator results are com-
pared with introduced critical limits as scientific-based thresholds and
policy-driven targets (tolerance limits). Both are computed for clustered
problem regions that reflect the same biophysical and socio-economic site-
conditions as similar multi-criteria profiles.
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The innovation of SIAT is the integration of the six sectors by deriving
response functions from integrated macroeconomic and sectoral models.
For each policy case a separate derivation of sets of response functions is
assessed. At national level the macro model NEMISIS (Kouvaritakis 2004)
safeguards the statistic accounting frame. The sectoral models CAPRI
(Britz et al. 2003) and EFISCEN (Lindner et al. 2002) determine intra-
sectoral coherences in agriculture and forestry (see chapter 2.2.1). By us-
ing this concept, SIAT translates relations from (1) introduced policies to
land use claims. At a second stage (2) changes on land use are translated to
changes on impact indicators (see figure 6).

For those impact indicators, which are not directly derived from the
modelling approach, specifically applied ‘rules of thumb’ ensure the im-
plementation into SIAT. These knowledge rules are generalisations of
complex processes applicable in specific circumstances. Rules of thumb
are expressed in relative small calculation methods like response functions,
or decision trees (see chapter 2.2.2). As a result the model response time is
minimised. In order to assure connecting the knowledge rules simultane-
ously, the SIAT applies the Open Modelling Interface (OpenMI) standard
for linking calculation components (Gijsbers et al. 2002). The use of this
standard increases efficiency and minimises the risk of system develop-
ment (Wal et al. 2003).

Interim
results
(land use) /D/O
A
>
Indicator Policy variable
value - Indicator 1
%2
1
i
>

Interim result
Fig. 6. Dual approach of policy and indicator functions in SIAT



Sustainability Impact Assessment Tool (SIAT) 123

An additional challenge is to create a truly stakeholder driven process of
developing the SIAT. Since researchers initiate the solution searching
process, the risk of overestimating topics as problem definition, solution
space, and technical means has to be minimised through involving local
stakeholders for result validation. The increasing need to involve broader
groups of stakeholders, and their increasing interest to be involved in pol-
icy requires an unbiased start (Wien et al. 2005). In this regard, SIAT
works at the level of sensitive regions, cases study regions and test regions.
The SIAT follows two main modelling-related principles: transparency
and back tracing. Transparency of knowledge is guaranteed by (1) offering
fact sheets for all implicit knowledge and (2) explicit back tracing of the
knowledge used during calculations. Back tracing shows how and with
which assumptions the calculations for a specific region within the EU
were carried out, including information on the uncertainty bounds.
Specific fact sheets consist of (1) opening pages of each category that
summarise the specific topic and serve as an introduction, (2) sub-
categories as summary reports that emanate from different sources as de-
liverable reports, existent other reports and modules’ contributions, (3) fact
sheets on specific qualitative indicators giving region-explicit information
on the result, knowledge rule and inter-linkage on causal chains and (4)
summarising the assumptions for definition the reference and policy sce-
narios.

Bio Fuel and Hesting - Steadrio

Seluet  refarance sewinio for your impatd sssetament

Fefgrance soenang fact)

Fig. 7. Two exemplary fact sheet categories (a) embedded (large screen shot) and
(b) new frame
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3.2 Applying Policy Simulations

The SIAT lays emphasis on simulating future scenarios. As it forms the
model core, the procedure on how to solve policy scenarios has been es-
sential part of the first prototype. A complete scenario comprises five
steps: defining the (1) reference scenario, (2) policy settings for the sce-
nario definition, (3) analysing results as impact indicators, (4) valuating
sustainability risks and last but not least aggregating indicators to (5) land
use functions.

The first step (1) defines the macroeconomic reference scenario to com-
pare results of different policy simulations. The results of these reference
scenarios are projected to the target year 2025 to be able to identify the
impact of the policy scenario results. The three reference scenarios busi-
ness as usual, high-growth and low-growth assume positive and negative
anticipated trends of the incorporated land use drivers, oil price, R&D-
expenditures, technological developments, demographic changes and
global economic changes. Step number (2) selects policy measures and in-
tensities for policy scenario definition. The user can define the intensity of
policy simulations within pre-cooked solution spaces. Step number (3) in-
vestigates the impact results of the introduced policy variable that is pre-
sented in interactive maps, tables and graphs. Photorealistic visualisation
underlines the result expressions. Step number four (4) is the sustainability
valuations of the conducted impact assessment which is based on region-
specific tolerance limits. The simulation that has been defined and ana-
lysed in these steps is based on single indicators. (5) Step number five
takes groups of indicators in a more balanced analysis into account and
aggregates them through specifically developed scoring systems. This step
developed a concept of Land Use Functions (LUF) that indicates in amoe-
bae diagrams the level of goods and services at regional level. At this level
multiple scenario results can be compared among each other. All nine
LUFs are part of the scenario analysis component in SIAT: ‘Provision of
work’, ‘Human health and recreation’, ‘Cultural landscape identity’,
‘Residential and non-land based industries and services’, ‘Land based pro-
duction and Infrastructure’, ‘Provision of abiotic resources’, ‘Support and
provision of habitat’ and ‘Maintenance of ecosystem processes’ (Perez-
Soba et al. 2008).

4 Conclusions

The important aspects discussed in this article concern the process of de-
veloping the design of model-based DSS ‘Sustainability Impact Assess-
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ment Tool’ (SIAT). The research question emphasised the transfer of end
user requirements into methodological advancements, which are integrated
into the SIAT meta-model for discussion support. Concluding findings are

On institutions:

e Understanding the model development process helps to steer the model
design in order to assure success in terms of acceptance, utility and high
degree of utilisation.

e Knowing the institution regarding its organisational structure is an em-
piric key for efficient result-oriented end user collaboration on specific
requirements of integrated impact assessment models.

On the meta-modelling approach:

e SIAT is a meta-model that consists of response protocols. ‘Pre-cooked’
policy simulations allow re-using calculations within given solution
spaces. Thus the model response time is minimised for quick-scan pol-
icy analysis.

e The meta-model concept causes specific needs for knowledge integra-
tion by means of non-standard technical solution finding. The combina-
tion of qualitative and quantitative integration techniques allows cover-
ing a maximal number of methodologically diverse indicators.

e Most quantitative response functions are derived by a model framework
using one macro-economic and 5 sector (sub-) models. Qualitative indi-
cators as knowledge rules (‘rules of thumb’) are complementarily im-
plemented to close the methodological gap of (mostly) social indicators.

e Transparency and traceability is ensured by fact sheets and detailed
storylines. Assumptions and provided methodologies are described and
visible at all levels of calculations and result illustrations.

e Assessing the quality of results is key for reliability. Four criteria on in-
dicators categorise the state of the art on indicator calculation methods:
(1) process knowledge, (2) explicitness of the indicator, (3) data avail-
ability and (4) reliability of up- and downscaling effects.

e Land use functions indicate the level of goods and services at regional
level and contain aggregated specifically scored single indicators, which
define a ‘sustainability choice space’ for allowable policy impacts.

As a present overall evaluation it can be concluded, that integrated meta-
modelling is a feasible concept to conduct sustainability impact assess-
ments, but on the successful acceptance the end user will have to decide.
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Abstract

Modelling the impact of policies is possible only if these policies them-
selves are defined to some extent. Therefore, potential policies affecting
multifunctional land use are grouped into policy cases around a number of
central themes. However, a counterfactual is needed in order to know what
the situation in the target year would be in the absence of policy change.
Several approaches to designing scenarios for this counterfactual are dis-
cussed, and the chosen approach is elaborated into a description of base-
line scenarios to be used in the project.
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1 Introduction

A scenario can be defined as a description of an assumed future state of af-
fairs. As such, scenarios are central to the SENSOR approach: it is only by
constructing images of the future that we can assess impacts on sustain-
ability. When we are assessing the impact of policies, we need two differ-
ent kinds of scenarios: those showing the situation where the policy is im-
plemented, and those where it is not — i.e. the counterfactual. It is by
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comparing the two that we can measure what difference the policy is likely
to make. We shall call these two types policy scenarios and baseline sce-
narios, respectively.

Baseline scenarios can be built by making a number of assumptions
about the future and then entering these into a model, or, in the case of
SENSOR, a battery of models. These assumptions cover factors which are
exogenous to the models: they contain information which the models
themselves cannot calculate. The assumptions must be consistent with one
another, in order that our image of the future may, if nothing else, at least
be valid. To achieve such consistency we combine them into storylines.
The next section describes the approach used to construct such storylines.
This is followed by the storylines themselves, i.e. our assumptions con-
cerning the future as it would happen without change in policies.

Storylines for policy scenarios should, according to SENSOR’s goals,
be constructed by the users of the SIAT toolbox themselves. It is desirable
that they have maximum freedom in choosing the policy options they
might wish to evaluate. This presents SENSOR with a dilemma, because
any policy option would consist of settings on policy variables included in
the models. A new variable conceived by a policy-maker cannot be calcu-
lated by SIAT: it has to be built into the tool by the model experts, but it
will not be available to the end user until this is done. Therefore, the stan-
dard version of SIAT which will be the end product of SENSOR can pre-
sent only a limited number of policy scenarios; but it is SENSOR’s job to
make the coverage of different issues as wide as possible. Therefore, it has
been decided to construct a number of policy cases: sets of policies around
issues that are important in multifunctional land use — and in the six sectors
with which the project is particularly concerned. Section 4 describes the
approach used in building these policy cases and lists them. Section 5 pre-
sents the storyline for the first policy case which has already been worked
out in detail.

2 What are baseline scenarios?

Several different approaches to the problem of constructing scenarios are
possible. We shall here distinguish only four of them:

e Extrapolating scenarios, based on the extrapolation of existing trends.
They assume that those trends will not change. An extrapolating sce-
nario is not intended as a statement of what is likely to happen, but
merely what will happen if recent trends continue to operate.
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o FExpert judgment: rather than assuming a simple continuation of past
trends, in this approach experts are consulted for each driving force on
the most likely developments. These judgments are used to tweak the
trend figures. Although an adaptation of the previous method, its objec-
tive is fundamentally different as the expert-judgment approach attempts
to describe a likely future rather than merely a possible one.

o Inclusive approaches: Here a set of possible worlds is constructed, in
the hope of capturing a range within which the ‘real’ future will be con-
tained. Commonly, one or more dimensi