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ABSTRACT. Sustainabledevel opment hasbecomean overall policy objectivein Europe. Thesustainability
transition is seen asthe process of coming to termswith sustainability inal itsecological, social, economic,
and ingtitutional dimensions. This challenging processis as much about new ways of knowing asit isabout
resource management and product innovation. | analyzed how scientific tools such as environmental,
socioeconomic, and integrated models have been developed and used to provide a solid foundation for
sustainable policy objectives. | used a scoping study to compare current impact assessment exercises and
research policy cases within the European Commission (EC). Although the EC is recognized as having
supported environmental policy integration for morethan three decades, updated insight isrelevant because
the current impact assessment system within the EC is highly dynamic, involving frequent new policy
commitments and institutional initiatives to strengthen its practice and quality within the last three years.
In addition, a broad range of research projects have been initiated to support this process by developing
new concepts and tools and linking them with actual policy initiatives. Finaly, the focus on design and
use of scientific toolswill contributeto abetter understanding of what hindersthetoolsfrom being relevant,
accurate, and legitimate. For example, whilebeing simplificationsof reality, many scientific modelsremain
so complex that they are seen as black boxesinstead of transparent analytical tools. Consequently, research
outcomes do not fully reach policy makers.

Key Words: impact assessment; science-policy interface; sustainability

INTRODUCTION initiatives, i.e., those presented in the EC’s work
program (European Commission 2002).
I mpact assessment system

IA is designed to be a process that prepares, for

In 2003, the impact assessment (IA) system was
introduced in the European Commission (EC),
replacing andintegrating all sectoral assessments of
direct andindirect effectsof proposed measuresinto
one global, integrated instrument. This system was
announced in the communication on impact
assessment (European Commission 2002) in which
the commission commitstoimprovethequality and
coherence of the policy development process, to
contribute to an effective and efficient regulatory
environment, and to implement a more coherent
European strategy for sustainable development.
That document explains how the process of 1A will
be implemented gradually in the EC for all major
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political decision makers, evidence on the
advantages and disadvantages of possible policy
options by assessing their potential effects. The lA
system is structured by a common set of basic
questions, minimum analytical standards, and a
common reporting format (European Commission
2002). 1A ispart of the policy formulation stage; the
resultsof the processare summarized and presented
in an 1A report. For reasons of simplification, 1A
was chosen asthe overall concept (Ruddy and Hilty
2008). However, integration is foreseen as an
essential element of the |A system. These new 1A
procedures, including official 1A guidelines,
became fully operational in 2005 (Lee and
Kirkpatrick 2006). The IA system is implemented
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as a decentralized approach whereby each service
organization is responsible for preparing the 1A
hand-in-hand with the related policies. The lead
service organization responsible for preparing the
policy isalsoresponsiblefor doingthel A, including
stakeholder consultations. The results and
conclusions of theimpacts evaluated by all IAsare
integrated by the lead service organization into the
policy-making process, thereby guiding final policy
decisions by anticipating the possible effects of the
proposed policy. However, IA is an ad, not a
substitute, for political judgment (European
Commission 2002).

The current 1A system within the EC is highly
dynamic and has involved frequent new policy
commitments and institutional initiatives to
strengthen its practiceand quality over thelast three
years. Two examples of relevant policy
commitments are the renewed sustainable
development strategy (renewed EU SDS) and the
Seventh Framework Programme for Research
(FP7). The overal aim of the renewed EU SDSis
to identify and develop actions to enable the EU to
achieve continuous improvement of quality of life,
both for current and future generations, through the
creation of sustainable communities that are able
both to manage and use resources efficiently and to
tap the ecological and socia innovation potentials
of theeconomy, ensuring prosperity, environmental
protection, and social cohesion (Council of the
European Union 2006a). To fulfill this ambitious
obligation, the EC has committed to evaluate the
impactsthat all new policieshavewithinand outside
the EU aspart of the | A system (Adelleet al. 2006).
The key challenges of the renewed EU SDS are
mirrored in FP7, highlighting the important role of
research in supporting the development of
sustainable policy objectives. FP7 isthe EU’smain
instrument for funding research and supports
collaborative European research projects. More
specifically, FP7 supportsthe devel opment and use
of scientific tools to quantitatively assess the
environmental and research policy contributionsto
sustainable devel opment, including assessments of
market-based and regul atory approaches, aswell as
the effects of current trends in production and
consumption patterns. Such tools include models
that consider the links among economy,
environment, and society (Council of the European
Union 2006b).

In 2005, the EC published 1A guidelines for
assessing potential impacts of alternative policy
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options. The guidelines provide information about
the processes by which to obtain the necessary
knowledge on the impacts of policy initiatives,
including processes such as the use of scientific
tools and public consultations. These guidelines
wererevisedin 2006 and 2009. In 2006, an | A board
was also launched at the highest level of the EC to
provide quality support and control under the
authority of the EC president. The board examines
al of the EC's IAs. Its members are high-level
officials from the EC services most directly linked
with the three pillars of the IA: economy, society,
and environment. The members are appointed on
the basis of their expert knowledge (European
Commission 2010). The IA board issues opinions
on the quality of individual draft |As and provides
advice on methodology to the EC services in the
early stages of preparing the 1As. The opinions of
the board are not binding. However, the opinion
accompanies the draft initiative, together with the
IA report, throughout the EC’'s political decision
making. All IAs, including the A board opinions,
are published once the EC has adopted the relevant
proposal.

Use of scientific tools

The |A system is meant to inform and improve
policy coherence but not to replace the political
process or determine the final decision. A is
conceived as an assessment of distinct alternatives
to achieve a specified policy objective, thereby
providingthebasi sfor adecisionwhereby thepolicy
with the best net benefit is chosen (European
Commission 2002). Scientific tools such as
environmental, socioeconomic, and integrated
models can provide ways to structure and explore
problems and generate quantitative information for
analyzing and characterizing decision spaces.
However, there are recognized gaps between the
claims made about the usefulness of such tools and
their demonstrated utility in policy (e.g., Mcintosh
etal. 2005, Jacob et al. 2008). Here, | aimto advance
the debate on IA and the relationship with
sustainable devel opment by contributing to aricher
understanding of current practices, drawing on
empirical evidence. Todo so, | first summarize how
scientific tools such as environmental, socioeconomic,
and integrated models have been developed and
used to provide a solid foundation for sustainable
policy objectives. | then use three evaluation
criteria, i.e., relevancy, accuracy, and legitimacy, to
present the results of a scoping study that |
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conducted using document analysis and interviews
to evaluate the use of tools in current |A practice
through the lenses of the users. | discuss the use of
scientific tools and the implementation of a system
of tools to support decision processes. Finaly, |
summarize the principal findings and outline some
issuesrequiring further research to improve current
practices. The conclusions reflect my personal
opinion; they do not entail an official viewpoint of
the EC.

METHODS

| conducted a scoping study during early 2008 to
evaluate and compare 15 different practices,
including formal 1A exercises within the EC and
more experimental and novel research policy cases
in the sixth and seventh EU framework programs
for research (FP6 and FP7 projects). The 15
practices analyzed were selected from two of the
EC's web databases. The first database gives an
overview of finalized formal | A reports (http://ec.e
uropa.eu/governance/impact/ia_carried _out/
ia_carried_out_en.htm). The second database,
called Cordis, gives an overview of the FP6 (http://
cordis.europa.eu/fp6/projects.htm) and FP7 (http://
cordis.europa.eu/fp7/projects en.html). The empi-
rical data consisted of primary documents such as
scientific reports, 1A reports, and public policy
documents, as well as 10 interviews with
researchers and policy makers.

The purpose of the scoping study was to compare
theactual use of scientifictools. To beintouch with
current practice, the selection of cases was biased
toward ongoing or just completed cases that had
clear indications of the tools used. In addition, the
selection was biased toward cases that had strong
recognition within the EC and scientific community
of the positive contribution of using scientific tools.
The empirical evidence therefore does not provide
a full picture of IA. However, my aim was to
compare the use of scientific tools by researchers
and policy makersin the selected cases.

The selected | A exercises and research policy cases
were analyzed based on a set of criteria developed
specifically for the scoping study (Table 1). The
criteria for evaluating the use of 1A tools were
inspired by the U.S. Environmental Protection
Agency (2000) and included: (1) relevancy, i.e.,
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how closely connected or appropriate the EC’'s |A
and novel 1A policy cases are to the renewed EU
SDS; (2) accuracy, i.e., the correctness of all detall
and capability or success in reaching the intended
target; and (3) legitimacy, i.e., the extent to which
the A conforms to a given standard, in this case,
the EU SDS and EC | A guidelines. Although 1A is
often linked with sustainable development and
better regulation, the criteria focus on sustainable
devel opment. Two different user communitieswere
distinguished: policy makers, i.e., the desk officers
within the EC service organizations responsible for
IA of EU policies, and researchers, who are
supposed to provide scientific knowledge
supporting IA viatheories and methodol ogies and/
or supporting 1A practices via |A methods. The
comparative case-study design of the scoping study
allowed for in-depth study of the science—policy
interface and systematic examination of similarities
and differences among the 15 cases.

RESULTS

The scoping study on the use of IA tools revealed
theexistenceof avariety of successfully established
assessment tools linking to several sustainable
development challenges. As a concept, the use of
IA toolsis effectively accepted among researchers
and policy makers as an assessment process to
support sustainable policy measures. Although its
general application is still recent, more and more
expertise is being accumulated within the EC and
among research projects. In 2008, for example,
more than 135 IA exercises were conducted within
the EC.

I next present the findings of the scoping study,
including empirical evidence from interviews and
analyzed documents. The set of criteriaand related
series of questions ensured a consistent approach to
data collection, were analytically sound, and
supported a comprehensive dialogue during the
interviews. | use the three criteria to present the
findings; however, issues often relate directly or
indirectly to more than one criterion, and there is
some overlap. The main findings reflect on the use
of thetoolsin general. Hence, the criteriashould be
considered as a framework to support comparison,
not as a strict classification.
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Table 1. Overview of the set of criteria and related questions developed to analyze the use of impact
assessment tool s to support sustainable policy objectives (after EPA 2000).

Criterion Description Related questions

Relevancy  How closely connected or How pertinent, appropriate, and useful are |A and the use of tools as
appropriate the European aids to policy making, with reference to the EU SDS Strategy?
Commission’simpact assessments  Does the assessment provide relevant information that corresponds to
(IAs) and novel |A policy casesare the anaytical needs of the European Commission?
to the renewed EU Sustainable Isthe | A evaluating the social, economic, and environmental
Development Strategy (SDS). dimensions of sustainable development in a balanced way, taking into

account international dimensions of sustainable development and the
cost of inaction?

Accuracy The quality or state of being exact What types of data are being provided? Does the degree of detail fit
or precise and correct in all detail;  with the scope of the IA? How are the data generated and presented?
of being capable of or successful in  What types of models are being applied? How recent are they? Are the
reaching the intended target. models well established within the scientific community and accepted

by the policy makers?
Who has contributed to the IA?

Legitimacy The extent to which the |A How isthe | A conceptualized? Does the practice comply with the
conformsto agiven standard (i.e., European Commission’s |A guidelines? I's there a balance between
the EU SDS and European qualitative and quantitative approaches? Is there external involvement,
Commission’s |A guidelines). from consultants and research institutes, for example?

Who is contributing to the IA? Are stakeholders involved from
different target groups with a broad range of backgrounds?
What type of consultations tools are being employed?
Relevancy decision process. |A is an aid, not a substitute, for

M ost desk of ficersrecognizethe potential relevance
of scientifictool sto provideevidencefor comparing
and selecting options to devel op sustainable policy
objectives. However, they also redlize that current
|A toolshavetheir limits. Theknowledge generated
by the tools is biased by the design of thetoadl, i.e.,
the theoretical underpinnings and assumptions
within the analytical framework, as well as the
availability of datato be used within thetool. Also,
desk officers find it difficult to evaluate the
contributions of current 1A tools for sustainable
development in the complex process of decision
making. Often, researchers find the scope of the
current 1A exercises too narrow to support real
change for unsustainable developments such as
climate change and biodiversity loss. However, itis
important to acknowledge that the outcomes of 1As
and of decisionsarenot necessarily oneandthesame
(Cashmore 2007). The merit of using 1A tools
should be evaluated in terms of their support for the

political judgment (European Commission 2002).

A variety of analytical tools are used in current |1A
practice to evaluate the social, economic, and
environmental dimensions of sustainable development
in a balanced way. For instance, participatory
approachesin risk assessment can offer waysto be
more rigorous and complete in the mapping of
different framings (Stirling and Scoones 2009).
Another effectively established tool in Europeisthe
use of sustainable development indicators (De
Smedt 2006). A set of indicatorscan provideasound
analytical reference to the well-known three pillars
and/or the challengesof therenewed EU SDS. Also,
indicators can serve as ameansto communicate the
IA outcomes because of their synthesizing and/or
benchmarking abilities. Science has effectively
accepted concepts and data for a broad range of
economic and environmental indicators. However,
some of the social indicators are lacking sound
concepts or monitoring initiatives to provide
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gualitative data. Although the use of this indicator
list often entails practical problems because of
missing data, less appropriate indicators for the
policy proposal, and other factors, theindicatorscan
be seen as a checklist to ascertain if the effects of
the policy objective on different sustainable
development dimensions are reported.

Accuracy

The EC IA guidelines foresee six analytical steps
that support a coherent presentation within the
formal | A exercise. In contrast, most of theresearch
projects only report on some of the six analytical
steps. The guidelines aso recommend the use of
guantitative information. Indeed, the scoping study
revedled that most of the knowledge generated,
analyzed, and presented has a strong quantitative
origin, including official statistics and numeric
models. Most of the models used were devel oped
by standing research organizations, had been peer
reviewed, and had been applied in policy
development for many years. In general, most
researchers and policy makers perceive the
guantitative knowledge as accurate. However, most
guantitativeknowledgeisoften fragmented because
of sector-specific models, is based strongly on
assumptions of the past, and ignoresthe high levels
of uncertainty of such a complex and cross-cutting
iSsue as sustainable devel opment.

Scientific tools are needed, and a broad variety of
tools have been developed to improve accuracy.
However, the ecological and social sciences have
devel opedtheir toolsindependently and, inpractice,
the different tools do not combine easily (Norgaard
2008). Indeed, most of the tools that address
sustainability are based on a set of theories.
However, the connection between practice and
theory hastraditionally beenignored (Gunderson et
al. 2007). Following a strict interpretation, thereis
no evidence of ascientifically sound way to address
sustainability fully in its breadth and depth. In
practice, there is a great deal of variation in the
presentation of evidence in the IA exercises and
research projects. This issue partly reflects the
complexity of policy making and has been
acknowledged inthefirst EC communicationon A
(European Commission 2002). However, better
incorporation of this variation is needed in the
design of new IA tools to improve accuracy. In
particular, the social dimension could benefit from
further analytical support (European Commission
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2010). Additionally, some researchers are more
interested in developing new tools and are less
focused on policy relevance. Thus, promising or
successful tools, from apolicy perspective, are not
always being maintained or further applied by the
developersto address new policy challenges. These
“orphan tools” indicate a potential limit to research
funding.

Desk officersand researchersal so mentiontimeand
resource constraints as affecting the accuracy of
IAs. It should be noted that research projects and
policy initiativessuch asl A exerciseshavealimited
lifespan and have specific start and completion
dates, making it difficult to link them. Even more
than constraints of data availability and time to
perform analyses, the desk officers and researchers
recognizethat the use of toolsdependson the people
conducting the assessment. Hence, both user
communities recognize the importance of carefully
planning the process.

L egitimacy

Current toolsin IA practice do not show an agreed
understanding of sustainable development, and the
detailed principles required to implement
sustai nable devel opment are contested profoundly.
Most practice, however, does include some
reference to the renewed EU SDS and/or some of
the seven chalenges, providing some form of
legitimacy. The seven challenges of the renewed
EU SDS are climate change and clean energy;
sustainable transport; sustainable production and
consumption; better management of natura
resources, public health threats; social inclusion,
demography, and migration; and fighting global
poverty. In particular, the EC |A guidelinesand 1A
board support the legitimacy of an |A exercise and
the related decision-making process. The fact that
the 1A board was launched at the highest level of
the EC to provide independent quality support and
control also underpins the legitimacy of 1A within
the EC. Legitimacy within the IA system begins
with clear responsibilities for the policy maker, not
only to prepare the policy initiative, but also to
prepare an integrated assessment of the proposed
policy initiatives. Actual practice within research
projectsislessconnectedwiththeformal | A system.
Asmentioned by theresearchersl interviewed, there
IS no successfully established and accepted theory
of sustainability science to support the legitimacy
of the current research tools. Most researchers see
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sustainability science as a trans-disciplinary
endeavor to understand better the complex dynamic
interactions among environmental, social, and
economicissues. Someresearchersstrongly believe
that science should go beyond progress in a better
understanding of thecomplex dynamicinteractions.
The commonly used devel opment statistics such as
gross domestic product are still very much focused
on progress and may not be capturing some
phenomena that have an increasing impact on
society. For example, if citizensareconcerned about
the quality of air, and air pollution is increasing,
then statistical measures that ignore air pollution
will provide an inaccurate estimate of what is
happening to citizens' well-being. Or, atendency to
measure gradual change may be inadequate to
capture risks of abrupt alterations in the
environment such as climate change (Stiglitz et al.
2009).

Science should also engagein the process of putting
knowledge into action, i.e, for a sustainable
transition, goals and policy measures must be
assessed. Thishasposed important challengestothe
scientific community to provide not only sound
theories, but also efficient and reliable assessment
tools that better address these needs.

DISCUSSION

EU policy making islargely based on expertise and
involves the handling of complex technical
information at various|evels. While such an expert-
based regulatory policy is seen by some as a
guarantee of rational decision making, it is
sometimes perceived as technocratic. Achieving
more sustainability depends on establishing an
interpretation or interpretations of sustainable
development in agiven context. Policy makershave
to rely on information that allows them to judge on
aregular basis whether or not the current evolution
of devel opment isto be considered asacontribution
to stay or engage on a sustainable path. As such,
sustainable policies require constant feedback to
policy makers to establish a connection between
past evolutions and future expectations while
integrating the underlying learning-by-doing
dynamic (Bauler 2007). This process should reflect
on what to avoid, as well as what to seek to attain,
including the relevant relationships, interdependencies,
and uncertainties (Tabaraet al. 2008). It should also
encourage enough solidarity among stakeholdersto
accept joint responsibility (Norton 2005).
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Therefore, sustainable development, as a policy
domain, poses particular challenges on the agenda
of policy makers because of its conceptual
vagueness and inherent complexity (O’ Riordan
2008) and the uncertainty related to policy choices
and their outcomes in a multi-level governance
structure such asthe EC (Hooghe and Marks 2001).
Furthermore, as a research domain, sustainable
development is a complex and multi-dimensional
phenomenon with a breadth and depth that cannot
be covered fully by the current theoretical
underpinnings from science (Rotmans 2006).
Hence, science should provide better understanding
and evidence for policy, and policy makers should
increase the transparency of the difficult policy
decisions lying ahead (Cashmore 2004, Ruddy and
Hilty 2008). To tackle the sustainability challenge,
science must also incorporate plurdity, i.e, a
diversity of disciplines and theories, much more
than it has in the past. The practical problem to be
addressed is whether it is possible to design and
implement a system of tools that operates
effectively in complex and pluralistic situations to
support a deliberative decision process (Norton
2005).

The scoping study confirmstheimportance of using
sound scientific tools such as sustainable
development indicators and quantitative models to
strengthen the analytical base of the policy
objectives. Indeed, using IA tools can provide
researchers and policy makers with arelevant and
legitimate assessment and deci sion support process.
The scoping study provides some evidence of
effective close, long-term collaboration between
researchers and policy makers. The study also
confirms that these promising experiments are not
just limited to research projects, but can also be
found in formal IA experiences within the EC,
whichisin contrast with previousfindings (Weaver
and Jordan 2008). This supports the importance of
an intensive collaboration whereby researchers and
policy makersinteract to support a more integrated
and expl orative approach. An assessment processis
often more effective if the knowledge being
produced and communicated at the interface
between science and policy is perceived by both
sides to be credible (meeting scientific standards),
legitimate (resulting from afair processthat reflects
theinterestsof stakeholders), and salient (answering
questions relevant to potential users; Cash et al.
2003). For example, the newest generation of 1A
models will be more demand driven, in the sense
that policy makers need to be involved at an early
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stage of model development (Rotmans 2006). This
isneeded becausethedial og linking researchersand
policy makerswill not happen by itself (Liberatore
2001). Gulbrandsen (2008) statesthat science hasa
greater chance of guiding (policy) action when
combined with an inclusive, deliberative, decision-
making process.

Based on my findings, the EC's IA system is
regarded by both sets of users (researchers and
policy makers) as a system of tools that operates
effectively in complex and pluralistic situations to
support a deliberative decision process within the
guiding principleof sustainability. In particular, the
combination of successive and complementary
policy initiatives within the |A system to enhance
the use of scientific toolsprovidesastrong potential
to be effective. Radadlli and Meeuwese (2010)
acknowledge that the IA system provides strong
incentives to policy makers to further improve
transparency and the analytical base of the EC's
proposals through their own responsibility of
drafting IAs and through the challenging of
proposals by other colleagues such as other
Commission services.

However, both groups that use the IA tools
acknowledge that the full potential of the tools has
not yet been met. Scientific tools often struggle to
bridge the gap between science and the formal
policy process (e.g., Mcintosh et al. 2005). Thisis
also observed as the potential gap between the
contributions of researchers and the types of
assessment tool sthat policy makers seem most able
or willing to use (Lee 2006). In most cases,
assessment practice is biased toward economic
impacts and administrative costs (Hertin et al.
2009). The tools used in any such process-based
application must be simple and based as far as
possible on rigorous analysis while recognizing
explicitly wherevauejudgmentsoccur (Turnpenny
2008). Moreover, although scientific models are
simplifications of reality, many remain so complex
that they are seen as black boxes instead of
transparent analytical tools. Hence, some of what
modelers see to be the great strengths of modeling
tools are felt by nonmodelers to be serious
weaknesses (Lee 2006, Lotze-Campen 2008).
Consequently, research outcomesdo not fully reach
the policy makers. Of course, the complexity of
sustainable development does not entail easy
application of research findings. Moreover,
research projects have a limited lifespan and
thereforedo not facilitate easy application (Leeuwis

Ecology and Society 15(4): 30
http://www.ecol ogyandsociety.org/vol 15/iss4/art30/

2004). The scoping study reveals that most of the
research outcomes are not specific enough to
support direct use in the decision process. Thus,
knowledge delivered must be recognized as both
factually and politically relevant.

CONCLUSIONS

My findings indicate that the IA system in the EC
is regarded by researchers and policy makers as a
system of tools that operates effectively to support
a deliberative decision-making process within the
guiding principleof sustainability. In particular, the
combination of various successive and complementary
initiatives to enhance the use of scientific tools
provides a strong potential for effectiveness.
However, the existing tools are biased toward
economic and environmental models, and there is
still a potential gap between the contributions of
researchers and the types of assessment tools that
policy makers seem most able or willing to use.
Consequently, research outcomesdo not fully reach
the policy makers. Specificinitiatives are needed to
shapethe collaboration between scienceand policy.
Further initiatives on |A tools should therefore
include a joint collaboration between researchers
and policy makers to develop a shared
understanding of what constitutes a satisfactory
assessment, i.e., relevant, accurate, and legitimate,
using the appropriate combination of scientific
tools. To be effective, such initiatives should
include a dialog between the two communities of
practice during the phase of formulating the
research agenda on IA tools. If collaboration
between researchers and policy makers evolves in
such a way, using |A tools can be considered a
frontline practice connecting science and policy in
making sustainable development operational .

Responsesto this article can be read online at:
http: //mww.ecol ogyandsoci ety.org/vol 15/issA/art30/
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