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NEWSLETTER

Policy makers are increasingly searching for
tools that allow them to address economic,
social and environmental problems in an
integrated framework, consistent with the
sustainable development framework which is
driving much of the thinking of public policy. Yet,
the tools for doing this remain inadequate and
incomplete. At the micro level researchers have
been developing estimates of the value of
environmental goods and services, so that
decisions in this domain can be informed by the
costs and benefits of environmental changes.
But many decisions need to be taken not at the
micro level of the plant of local community, but
at the level of the state, region or even the
Union. While there are many tools for making
such decisions in the economic sphere,
including the use of input-output matrices, the
same is not true for the economic sphere. The
‘scaling up’ for the micro to the macro poses
many challenges that have not been overcome.

The aim of the EXIOPOL project is to address
this gap and to bring environmental information
into the same framework as economic
information — by sector and by type of impact.
The data will then feed into an extended input-
output framework that can address many
questions about the effects of changes in policy
variables, both economic and environmental,
on a whole range of indicators in both domains.

The problems we face in making credible
estimates of environmental impacts in money
terms are not to be underestimated. The
systems being evaluated are complex and one
risks banality ignoring these complexities in a
search for manageable solutions. At the same
time modelling the complexity in all its
manifestations is difficult. One has to model the
impacts in a risk framework, taking account of
spatial and time dimensions. We also have to
recognize the limitations of the valuation
technigue and accept that some impacts cannot
be so valued. With care, however, progress can
be made and EXIOPOL will contribute to that.

Prof. Anil Markandya
EXIOPOL Scientific Project Coordinator
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EXIOPOL is an Integrated Project co-ordinated
by FEEM in collaboration with The Netherlands
Organisation for Applied Scientific Research
(TNO). EXIOPOL involves 37 partners both
from within and outside Europe. Partners have
been selected for having a sound experience in
two main research fields: the valuation of the
external costs of key environmental impacts;
and environmentally extended (EE) input-
output (I-O) analysis.

The EXIOPOL IP has 3 main objectives:

to synthesise and develop comprehensive
estimates of the external costs for Europe of a
broad set of economic activities;

to set up a detailed environmentally
extended (EE) Input-Output (I-O) framework,
with links to other socio-economic models, in
which as many of these estimates as possible
are included. Such an EE I-O table for the EU
25 does not exist. This will allow for the
estimation of environmental impacts and
external costs of different economic sector
activities, final consumption activities and
resource consumption for countries in the EU;

to apply the results of the external cost
estimates and EE |-O analysis for the analysis
of policy questions of importance, as well as
to evaluate the impact of past research on
external costs on policy-making in the EU.
The IP will create a novel toolbox supportive
of a great variety of EU policy fields.

The structure and outputs of EXIOPOL are
very much geared to provide a basis for these
new policy analytical tools as well as to
strengthen the existing tools of cost benefit
and cost effectiveness analysis, and can also
improve the full domain of economic-
environmental modelling.
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EXIOPOL rests on two main research areas:

Pillar 1: a comprehensive improvement of
knowledge and information about external
costs for a great number of emissions and
related end points; and

Pillar 2: the development of a detailed and
comprehensive Environmentally Extended
Input-Output (EE I-O) framework, linked to
other macro-economic models, in which these
external cost data are placed.

Pillar 1 and 2 are built as a series of Clusters
(CL), Worst Streams (WS) and Work
Packages (WP) each corresponding to a
specific topic, which are strictly connected as
it is shown in the figures below.

CLUSTER I CLUSTER Il
Externality estimates: Development of a

extension and detailed EU-25 EE I-O

development table

CLUSTER |
Strategy and institutional
embedment

CLUSTER IV
Application for policy analysis
and knowledge spillovers

WP
WPILS.b:

WPILS.c:

WPIL.Lb: De

WPII.La: Treatment of
i ties.

WPIL4a:

WPILA4b: Iden

Pillar 1

Under Pillar 1, EXIOPOL will work to update
our knowledge on externalities by area of
impact (i.e.: agriculture, biodiversity and
industry) and by type of impact (i.e.: waste,
odours). It will also provide a relevant
methodological contribution to improve the
valuation literature across all areas. The aim is
to fill the major gaps in the externality valuation
literature and to strengthen the valuations that
exist in areas where work has already been
done (energy and transport as economic
sectors and health as an endpoint of impact).
The themes running through the work will be:

development of a common methodology to
be applied across the EU, taking account of
inter-country differences where applicable;



estimation of national level values
associated with activities that generate
externalities in the areas studied, so they can
be used in an Input-Output framework and for
policy analysis;

development of a methodology that
enables one to scale damages to different
levels (micro, meso and macro), including the
analysis of how driving forces (e.g. policies,
legislation, management practices etc.) can
impact on externalities.

In doing this, EXIOPOL is specifically
intended to provide relevant methodological
advances in the following areas:

Treatment of Risk and Uncertainty
Developments in the Valuation of Mortality
Treatment of Threshold Effects

Valuation of non-marginal externalities.

Working on Treatment of Risk and
Uncertainty, two approaches to measuring
uncertainty will be employed (Monte Carlo
and Analytical) and perhaps an integrated
version will be developed. Besides, through
the measurement individuals’ aversion to risk
the study will provide a basis for
operationalizing the precautionary principle.

Regarding Developments in the Valuation of
Mortality, previous work using stated
preference methods will be extended to look
at the willingness-to-pay (WTP) to reduce the
risks of premature mortality from air pollution
and hazardous waste sources.

Ongoing work under Treatment of Threshold
Effects will be extended to estimate the costs
of irreversible losses and estimates will be
made of such costs arising from different
environmental pressures. Finally, the Valuation
of Non-marginal Externalities will provide rules
for the transfer of costs estimated at the micro
level to wider situations. It will develop rules for
the aggregation of costs from the micro to the
national level. Overall, these results will be
important for the Environmentally Extended
Input-Output (EE I-O) part of EXIOPOL, where
estimates are needed at a higher level of
aggregation.

In addition to the above EXIOPOL will provide
advances in the valuation of specific
dimensions of environmental risk. Workstream
11.2 will deal with the physical and monetary
external impacts of agriculture from pesticides
and nutrients. In particular WP [1.2 quantifies
emissions arising from application of nutrients

and pesticides their dispersion, and provides
impacts of the dispersed emissions in physical
terms. These are then valued in monetary
terms. The most innovative part of this work is
the extension of the Impact Pathway
Approach to agricultural externalities. Different
modeling approaches will be synthesized to
provide a uniform approach to modeling
emissions-dispersion linkages for all of the
EU. Moreover, estimates of values of impacts
that can be applied at the national level for
each country will be provided.

Workstream I1.3 looks at the biodiversity
impacts of different agricultural systems and
develops methods for the valuation of
biodiversity losses more generally. WS 11.3
consists both of a systematic analysis of
different farming systems in different parts of
Europe, and an attempt to strengthen valuation
of biodiversity impacts, which is a weak area of
valuation. WS I1.3 will link biodiversity impacts
to different farming systems across the EU and
develop a link between biodiversity metrics and
activities across farming systems. Finally it will
develop a link between the biodiversity metrics
and monetary valuations.

Workstream 11.4 looks at impacts of changes
in forestry practices in terms of external costs.
In particular, WS I1.4 will identify the main
forest externalities and scope the external
effects. From this it will link the effects to
sources and estimates the physical impacts.
Valuation estimates of these impacts will be
obtained from previously performed papers.

The most innovative part of this work consists
in finding an agreement on the main
externalities by type of forest. Links between
sources of these externalities and the
externalities themselves, will thus be
systematically provided across all forest types
in the EU. These will be based on credible
dose-response functions. Where required
new functions will be estimated.

Workstream 11.5 deals with one sector
(industry) and two sources impacts (waste
and odours). Industrial effects of output from
manufacturing, extraction and construction will
be assessed in terms of emissions to air,
water and soil. Next, case studies will be
carried out. Waste externalities will look at
different waste streams associated with
different economic activities and will extend
our knowledge in terms of the costs of waste
disposal via amenity. Finally, odours
externalities will link impacts and values to
odours from different industrial sources.



This effort will provide innovations under
several aspects. First, an external effects
database at the industrial level — i.e. bringing
together different external effects so we can
estimate the external impacts of a small
increase in output from several industrial
sectors - will be created. This will feed into the
EE I-O system. Second, the project will provide
external costs from different methods of
dealing with solid waste including prevention. It
will also provide some further estimates of the
amenity cost of landfill that will improve our
externality database. Thirdly, the odours
externalities will provide, for the first time, a set
of estimates of the odour costs of different
industrial activities. It will further strengthen the
data on such costs by undertaking primary
research on two new sites.

WPIL.1a: Scope refining

WPIII.2.a: Detailing EU WPIII.2.b:

tables (SUT/IO tables for Environmental WPIILLb:

the individual EU25 extension for EU25 External
cost per
sector / kg

WPIII.3.a: Global WPIII.3.b: Global emission or

context: EU tables (10- context: environmental unit of

15 additional countries) extension intervention

WS lll.4.a: Data trasformation to EE-IO Tables /data base manager

WPIIL4.c: Interfaces to existing models and elaoration of the WTM

Exemplary applications in Cluster IV.1

Pillar 2

Under Pillar 2, EXIOPOL will set up an
environmentally extended (EE) Input-Output
(1-O) framework for the EU-25 in a global
context, where as many of the available
environmental estimates as possible are
included. This approach will allow the
estimation of environmental impacts
(expressed as LCA themes, material
requirement indicators, ecological footprints
and external costs) of different economic
activities, final consumption activities and
resource consumption for countries in the EU.

The EE I-O work in EXIOPOL has as main
goal to develop an operational and detailed
EU-25 input-output table with environmental
extensions. This will consists of an economic
input-output table to which sectorial discerned
information about emissions and resource use
is added.

The database that will be developed will
include external costs data calculated in other
parts of EXIOPOL as well. The EE I-O table
for the EU25 will be embedded in a global
context. This is essential to be able to take
pollution and externalities embedded in
imports to the EU25 into account, but also to
be able to analyze the effects of sustainability
measures taken in Europe on the economic
competitiveness of the EU25.

The EE 1-O table will also be organized in
such a way that it will provide a relevant
support to analyses at micro-level (such as
cost-benefit analysis, CBA and Life Cycle
Assessment), via so called hybrid LCA or EE
I-O-LCA. Both approaches will thus improve
this micro analysis and link it to the meso and
macro levels. Moreover, it will support
scenario-analysis for analysis of impacts of
alternative sustainability options at meso and
macro level. Such scenario analyses will be
performed in different ways. One option is to
‘force’ exogenously a technology, emission or
demand scenario on the EE I-O table. Another
option is to endogenize economic
developments. For this purpose, the EE I-O
table developed will be linked to existing CGE
models in use with the EU and other
macroeconometric models. Furthermore, the
World Trade Model by Duchin (2004) will be
expanded in this project to create a third
approach to scenario analysis.

(L) !

At present, the consortium has provided four
scoping technical reports focusing on Pillar 2,
Cluster IIl. Brief summaries of these reports
are presented in this section. For additional
details, all deliverables can be fully
downloaded by partners from the EXIOPOL
website at the following address:

http://www.feem-project.net/exiopol

Technical report focusing on economic
data sources for SUT/IO tables for EU25
and RowW

Glen Peters, Walter Manshanden, Arnold
Tukker - Report Dlll.1a.1

This report is part of the Scoping of Cluster Il
in EXIOPOL (WP lil.1.a). It focuses on the
availability of Supply and Use Tables (SUT)
and Input Output Tables (IOT) for the 27



countries in the European Union, and a
selection of other countries in the world. These
data have to become part of a harmonized
environmentally extended input-output (EE 10)
database, that can support environmental and
economic policy making in three ways:

1. Problem analysis (typical questions:
pollution embodied in final consumption,
pollution embodied in trade, etc.). For this, a
static table for a specific year is sufficient.

2. Monitoring. For this, time series of data are
needed, and approaches that allow for
decomposition analysis of differences

3. Foresight and scenario analysis. A policy
scenario can be ‘imposed’ on the table. For
such purpose a dynamic model is generally
employed.

This scoping report recommends basing the
EXIOPOL database on an SUT rather than an
10T framework. For the EU27, we propose
taking the Eurostat ESA95 SUT (rather than
national tables) as a basis, due to the
harmonization already performed. For the
Rest of the World, on the basis of criteria like
GDP and trade with Europe we propose to
include at least 15 other countries in the
database (US, Japan, China, Canda, Korea,
Brazil, India, Russia, Australia, Switzerland,
Turkey, Taiwan, Norway, Indonesia and South
Africa). Many other countries with significant
trade with Europe or GDP are in fact resource
producing countries, and rather than
inventorying and harmonizing full SUT or 10T,
we may model the most relevant sectors in
such countries as a true Rest of the World. In
principle, we will aim to source SUT and IOT
directly from National Statistical Institutes
rather than using secondary (even if
harmonized) sources like OECD or GTAP.
The process of transferring the primary data
into the harmonized EXIOPOL format requires
various conversion and harmonization steps,
for instance dealing with confidential data,
harmonizing sector and product classifications
and monetary units, scaling up or down to a
common base year, ensuring that all data are
in the same price type (basic prices), etc.

The report lists over a dozen such
harmonization issues, and puts forth a first
proposal for an approach to deal with them
(where in practice the method may be adjusted
or adapted to the experience with the factual
data situation once the harmonization work has
started). Finally, the report focuses on data
verification and cross-checking methods. The

whole idea behind identifying different
countries is that they may have different
technology structures, and we must avoid
gathering data just to show differences through
statistical artefacts and other anomalies.

Technical report on sources for
environmental extensions for EU25 and
RoW

Stephan Moll (W1), Stefan Giljum (SERI),
Stephan Lutter (SERI) with contributions from
Tinus Pulles (TNO), Arnold Tukker (TNO),
José Acosta (WI), and Faye Duchin (NTUA) -
Report Dlll.1a.2

The reports provide an overview on the part
devoted to environmental extensions, in
particular to data availability for Europe and
RoW (Rest of the world). This scoping report on
environmental extensions is mainly related to
the following two work packages (WP) within
Cluster Il of the EXIOPOL project: WPIII.2b
“Environmental Extensions for the EU”;
WPIII.3.b “Environmental Extensions — the
global context”. It is of further particular
relevance for WP I1.2.c Consumers and Waste.
The overall objective of WPIII.2.b and WPIIIL.3.b,
and partly WPIII.2.c, is to gather and process
environmental extension data so as to build up
the environmental extensions of the monetary
EXIOPOL Input-Output framework. The
integration of environmental extensions into the
overall EXIOPOL Input- Output framework
depends on methodological concepts as
decided upon in WPIIl.1.a. According to the
DoW, the following main environmental
extensions should be considered: air emissions;
material inputs, and land use.

We recommend grouping the environmental
extensions into two generic categories
according to the conventions in the UN
System of Integrated Environmental and
Economic Accounting — SEEA 2003 (United
Nations et al. 2003): 1. Natural resources
(physical inputs to the economy): material
inputs, land, and water, energy use 2.
Residuals (physical outputs of the economy):
air emissions, emissions to water, waste.

Technical report: inventory of trade data
and options for creating linkages

Maaike C. Bouwmeester and Jan
Oosterhaven (RUG) - Report Dlll.1a.3

This report analyses the availability of trade data
and provides a discussion of the harmonization
methods that might be used to overcome
problems due to the use of trade data.



Cluster Il in the EXIOPOL project is
responsible for the development of the detailed
environmentally extended input-output table.
Next to the EU-27 countries additional
countries will be included to reach 80% of
world GDP coverage. Each country will be
individually represented in the table with a
sector detail of approximately one hundred
industries or products. Work package lll.4.a is
responsible for the trade linkages between the
countries in the input-output table, which will
result in a trade linked global system.

This scoping report discusses the availability of
trade data and options for linking the national
input-output tables. The database to be
compiled in the EXIOPOL project will be based
on the European Systems of Accounts 1995
(ESA 95) supply and use tables (SUTs) and/or
input-output tables (I0Ts). All these tables are
compiled from national data on (intermediate)
production, value added, final outputs, imports,
and exports. The drawback of these national
tables resides in the fact that the bilateral trade
connections between industries in different
countries are not included. This implies that the
national tables only enable the estimation of
direct spillovers - the import requirements from
other regions. A setup that includes multiple
countries and their linkages also enables the
estimation of indirect spillovers. These indirect
spillovers are the output requirements to
produce the direct spillovers, including the
feedbacks on the region itself (Van der Linden
& Oosterhaven, 1995). Analyses based on a
table with intercountry linkages account for all
the direct and indirect effects of a change in
final demand. In a national table the value of
inputs imported by an industry is known, but
the source — by country and industry — is not
recorded. Due to the unknown source the
imports can only be assumed to be produced
with domestic production technology. In
models with environmental extensions this may
lead to a biased estimation of the
environmental impacts. Lenzen (2004) and
Peters and Hertwich (2006), for example, show
that it is important to use international tables to
correctly account for cumulative emissions of
CO2. Consider the case in which domestic
industries use clean technologies to produce
energy, while many products are imported from
countries with high emissions of CO2. In that
case it is clear that the estimated cumulative
emissions are under-estimated when a national
approach is followed.

The main conclusion of the report is that
specific details of the methods that will be

used cannot be given until it is known what
the input from the other work packages will
be. Each of the international trade databases
contains enough product classification detail.
Eurostat’'s Comext and OECD ITCS database
might be combined in case the OECD cannot
supply trade data on all of the countries that
are in the EU-27. Provided detailed trade
information on both commodities and services
will be available the most important step that
will be undertaken is the split-up of the
national import matrices according to the
country of origin of the imports. After the
construction of the overall international import
matrix there is a host of different balancing
methods that can be used to obtain a
consistent table including the use of additional
information on exports.

Technical report on specifications of the
database in view of the desire to link it
with existing models

Frederik Neuwahl (IPTS), Faye Duchin
(NTNU), Christian Lutz (GWS) -
Report Dlll.1a.4

This report discusses the technicalities
required in order to ensure that the
environmentally-extended 10 database meets
the needs of different types of models.

Environmentally-extended IO tables are an
important building block of a variety of socio-
economic models and other tools in use for
sustainability impact assessment, in particular
input-output (I0) models and computable
general equilibrium (CGE) models. The two
overall goals of WPIIl.4.c in terms of data
compilation and model extensions are:

To ensure that the environmentally-
extended 10 database meets the needs of
different types of models, especially: (i) the
World Trade Model (WTM), a multiregional 10
model with endogenous, bi-lateral
determination of imports and exports; (ii) the
CEPAM-GEM-E3 CGE model. The possibility
to create further links to additional models,
such as NEMESIS, will be also investigated.

The WTM will be extended to
accommodate a new approach to calculating
resources and pollutants embodied in both
production and consumption and evaluation of
resource scarcity rents associated with
different consumption patterns. In addition,
the CEPAM-GEM-E3 model will be extended
by operational algorithms for integrating the
bottom-up estimates on abatement cost
functions. Since actions can be taken to



reduce emissions per unit of activity for many
pollutants, these algorithms allow the feed-
back of abatement costs into the economy-
wide CGE modeling framework.

Additionally, the Work Package will ensure a
wide applicability of the data generated in the
overall project by the European Commission
with mathematical models and other quantitative
tools. JRC-IPTS has various models in use that
should be easily linked with the EE 10 database
developed. JRC-IPTS will transform this in a list
of some essential design specifications for the
database structure. Finally, the detailed
elaboration of this topic will take place in the WP
Il.4.c, whereas this report is concerned with
scoping the type of demands posed.
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In addition, the consortium is now provided with
an operative web site established by FEEM to
inform the public and to give access to working
papers and policy briefs resulting from the
project for use by the wider research community.

Partners will be soon invited to register to the
INTRANET to work with an interactive agenda
and exchange useful documents, data and
information.
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EXIOPOL Kick-off meeting in Milan

The starting point of the project was the kick-
off meeting held in Milan on 2-3 April 2007,
with the participation of all partners’
representatives.

Plenary sessions

The meeting addressed discussions on the
overall objectives, scope and content of this
IP project, as well as on the project
management financial issues, reporting and
dissemination. The leaders of Clusters
presented and explained main activities and
expected results at the Cluster level.

Parallel Work Stream sessions

The participants of each Work Stream met to
extensively discuss the scientific tasks and
plan work strategies for the first 18 months of
activity.

First Work Stream I1.5 meeting: Industry
Waste and Odour Externalities
4-5 October 2008, Ecole des Mines de Paris,
Paris, France

The meeting will extensively discuss the
research activities planned under: WP2 —
Waste Externalities; WP1 - Industry
externalities; and WP3 — Odours Externalities.

For additional information, please contact:
Miroslav Havranek
(Miroslav.Havranek@czp.cuni.cz)
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First Workshop on: Theoretical
Advances in the Valuation of Externalities
14-16 May 2008, Bath, UK

The workshop will discuss and showcase the
initial findings of work on the theoretical
advances in externality valuation and will be
held in Bath. This workshop will include
presentations and discussion on issues such
as non-marginality, threshold effects and
uncertainty. Advances in health valuation and
on other topics relevant to EXIOPOL will also
be discussed. A call for papers will be issued
in due course.



For additional information, please contact: Tim
Taylor (ecstjt@bath.ac.uk) and Harry Walton
(H.L.Walton@bath.ac.uk)

International Conference: Beyond GDP
- Measuring progress, true wealth, and the
well-being of nations
19-20 November 2007, Brussels, Paris, France
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A great project requires a great team. For this
reason the two coordinators Fondazione ENI
Enrico Mattei (FEEM) and The Netherlands
Organisation For Applied Scientific Research
(TNO) have built a team of partners covering
a broad research expertise in the field of
environmental valuation and Environmentally
Extended Input-Output assessment.

Overall 38 Universities and Centres of research
from Europe, China and India are involved.

Project co-ordinators

Fondazione Eni Enrico Mattei (FEEM)

The Netherlands Organisation for Applied
Scientific Research (TNO)

The consortium
University of Bath (UBATH)

Leiden University, Institute of
Environmental Sciences (UL-CML)

Joint Research Centre, Institute for
Prospective Technological Studies (JRC-IPTS)

Wauppertal Institute for Climate,
Environment and Energy (WI)

National Environmental Research Institute,
Aarhus University (NERI)

Forest Technology Centre of Catalonia
(CTFC)

Univerzita Karlova v Praze, Charles
University Environment Center (CUEC)

Queen's University Belfast (QUB)

Universitaet Stuttgart, Institute of Energy
Economics and the Rational Use of Energy
(USTUTT-IER)

Norwegian University of Science and
Technology (NTNU)

Nachhaltigkeitsforschungs und -
Kommunikations Gmbh (SERI)

University of Parma (UNIPR)

Ecologic Institut fir Internationale und
Europaische Umweltpolitik (ECOLOGIC)

University College of London (UCL)

Association pour la Recherche et le
Développement des Méthodes et Processus
Industriel, Ecole Nationale Supérieure de
Mines (ARMINES)

Institute of Occupational Medicine (IOM)
Sweco Grgner As (SWECO)
Wageningen University (WU)

Finnish Environment Institute (SYKE)

Vrije Universiteit Amsterdam, Institute For
Environmental Studies (VUA-IVM)

Chinese Academy of Social Sciences
(CASS)

European Forest Institute (EFI)
University of Padova (UNIPD)

University of Delhi, Institute of Economic
Growth (UDELHI-IEG)

Institute for European Environmental Policy
(IEEP)

Norwegian Institute for Water Research
(NIVA)

Centre for European Economic Research
(ZEW)

Warsaw University, Warsaw Ecological
Economics Center (UW-WEEC)

Clean Air Action Group (CAAG)
Gesellschaft fuer Wirtschaftliche
Strukturforschung (GWS)

Société pour la Promotion Internationale
des Industries Aromatiques (IAP-SENTIC)

Swedish University of Agricultural Sciences
(SLU)

Flemish Institute for Technological
Research (VITO)

Rijksuniversiteit Groningen (RUG)

Ecole Nationale des Ponts et Chaussées
(ENCP)

For any further information please visit the
EXIOPOL website . www.feem-
project.net/exiopol

You will find up-to-date news on this IP as
well as on other related events. Subscribe
to the EXIOPOL Newsletter for the latest
news!



