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SEAMLESS-IF in a nutshell
European agriculture continuously changes as a result of an
enlarging EU, WTO agreements, introduction of novel agrotechnologies, changing societal demands and climate change.
Assessing the strengths and weaknesses of new policies and
innovations prior to their introduction, i.e., ‘ex-ante integrated
assessment’, is vital to target policy development for sustainable
development.
The SEAMLESS integrated project develops a computerized and
integrated framework (SEAMLESS-IF) to compare alternative
agricultural and environmental policy options. The framework will
enable assessment of key indicators through quantitative models,
pan-European databases and qualitative procedures to simulate
the impact on society of biophysical, economic and behavioural
changes. The framework uses innovative software architecture
and enables ex-ante assessment from global to the ﬁeld scale.
SEAMLESS brings together 30 partners from 13 countries, with
expertise from economic, environmental, agronomic, social
science and information technology disciplines.

Welcome to SEAMLESS 2nd
Newsletter
The SEAMLESS mission is to develop a computerized
framework for ex-ante impact assessment, i.e. assessment
prior to introduction, of agricultural and environmental policies
(SEAMLESS-IF). This framework must be generic and ﬂexible
such that today’s but also tomorrow’s policies questions can be
addressed. The project aims to achieve this through a modular
set-up with stand-alone knowledge components that can be
linked through intelligent software architecture. These software
infrastructure and knowledge components have high value in
themselves and are important products of the project. Hence,
the project has three main outputs, the so-called triple I of
SEAMLESS:
1. Integrated framework for impact assessment (IA).
The framework allows to quantitatively asses economic,
environmental, social and institutional indicators of the
relationship between agricultural systems and sustainable
development.
2. Infrastructure of software enabling model linkage. Intelligent
use of latest software developments allows the linkage of standalone models and data, such that they can be (re-)used in
integrated assessment and for other research purposes.
3. Individual, stand-alone, knowledge components (models,
data and indicators). This includes existing and newly developed
models simulating for instance crop growth, farm behaviour and
agricultural markets.

Development of SEAMLESS-IF based on individual components
linked through software infrastructure has clear advantages in
terms of maintenance, extensibility and documentation. The
three Is each have value for different types of users, from the
European Commission, international and national policy making
agencies and the scientiﬁc community.

Triple I output of SEAMLESS:
1. Integrated framework for
Impact Assessment (IA); 2.
Infrastructure of software
enabling model linkage; 3.
Individual components of
knowledge, such as models,
datasets and indicators.

This second newsletter, issued just before the completion
of Prototype 1 of SEAMLESS-IF, covers subjects dealing with
each of the three Is and we therefore think it has something of
interest to the different types of users and stakeholders of the
project. We welcome your feedback!
Martin van Ittersum

SEAMLESS - System for Environmental and Agricultural Modelling;
Linking European Science and Society. Cont. No. 010036-2
SEAMLESS is an integrated project under FP 6 Global Change and
Ecosystems. It started in January 2005 and will end in December 2008.
Scientiﬁc Ofﬁcer at EC, Daniel Deybe, DG RTD.

Linking farm and market level
models
Farm level models are particularly important in modelling
systems such as the SEAMLESS Integrated Framework, where
they form a detailed bridge between the biophysical and the
economic models by simulating the choice of agricultural
practices on characteristic farm types.
Farms are the basic decision making units in agriculture,
and therefore inﬂuence market outcomes, land use, and the
environment. Because each farm’s production is small compared
to the total production in society, each farmer perceives prices
as given. Farm level optimization models take the same
perspective. As long as the policies investigated are such
that market prices stay reasonably constant, the error made
from this simpliﬁcation is negligible. However, policies affect
multiple farmers. The added response from these farmers may
have profound market impacts, and hence in turn inﬂuence
agricultural commodity prices. The ﬁgure below illustrates the
situation that may emerge.
Market level models
are able to capture
price changes from
policies. Their weakness is their lack of
detail in modelling
agricultural production, and hence insufﬁcient integration
with the biophysical
models.
SEAMLESS therefore
utilizes a detailed
farm level model, FSSIM (the Farming Systems SIMulator) which is developed within
the project, and a market level model, CAPRI. The challenge is
how to link these models.

The principle idea of our approach is to make the regional
supply modules of CAPRI behave like the aggregate of the
FSSIM models of the same region. To do this, FSSIM models for
farm types are run for a
small set of exogenously
ﬁxed prices. This results
in
multidimensional
price-quantity response
surfaces, possibly one
for each scenario if
the policy considered
changes
the
supply
behaviour at farm level.
The ﬁgure provides an
illustration.
For
each
scenario,
the
price
quantity
response is extrapolated
econometrically to the n
farm types not explicitly
modeled by FSSIM, and
aggregated to regions by the newly developed econometric
model EXPAMOD. Then the supply models in CAPRI are calibrated
to these supply responses allowing derivation of commodity
market prices consistent with the farm level behaviour. A ﬁnal
run of FSSIM with resulting market prices produces farm level
results.
One advantage of this approach is that we avoid multiple iterations
between FSSIM and CAPRI, thereby facilitating the scenario
simulation procedures in two ways: simpliﬁed development and
maintenance, and reduced computer processing time. Prototype
1 of the SEAMLESS-IF will include the basic functionality of the
approach.
Thomas Heckelei & Eirik Romstad

New Guidelines for Impact
Assessment

Key analytical steps in impact assessment
1. Identify the problem
2. Deﬁne the objectives

Impact Assessments (IA) of major policy proposals, reﬂecting
EU’s Sustainable Development Strategy, was introduced by the
Commission already in 2003. The process has had a slow start.
During 2004 only 43 out of 580 policy proposals were selected
for assessment (IEEP 2004).
As a result a more ﬁrm regulation of IA has been established
by the Commission in 2005. A formal IA is now required for all
regulatory proposals, and negotiation guidelines for international
agreements with economic, social or environmental impact,
as well as for all programs entailing signiﬁcant spending, SEC
(2005) 791.
The assessments are supposed to give a better knowledge
basis for the policy proposals that are put forward and the DGs
are expected to be able to present justiﬁcations for the policy
choice they propose, as well as suggest progress indicators for
monitoring arrangements during implementation of the policy.
It is underlined that an IA should not be regarded as an event
but rather as a rolling process throughout the development of
a policy.

3. Develop main policy options
4. Analyse their impacts
5. Compare the options
In order to initiate the assessment of a policy, DGs are requested
to establish a ”Roadmap” in which different policy options and
their anticipated impacts are stated, the procedure of the
assessment is determined and the stakeholders and experts
that will be consulted are listed. Finally, the Roadmap must be
circulated to alert stakeholders.
SEAMLESS aims at providing a computerized integrated
framework that facilitates Impact Assessments within the
Commission.
Ann-Katrin Bäcklund
The IA guidelines can be found at: http://europa.eu.int/comm/
secretariat_general/impact/docs/SEC2005_791_IA_guidelines_main.pdf
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Indicators in SEAMLESS
The development of indicators that are used in integrated
impact assessment or assessments of sustainable development
is an increasingly demanded but also difﬁcult task. This type
of assessment implies a multidimensional approach where all
dimensions of sustainability (Economic, Environmental, Social
and Institutional) are taken into consideration. Moreover, a new
policy does not affect the assessed system in a balanced way
and it is therefore crucial to assess the trade offs between the
dimensions.
Impact assessment often
leads to the production of a
list of indicators representing
the different dimensions.
These
indicators
are
difﬁcult to aggregate and
communicate. To avoid nontransparent weighting of
indicators and the addition
of apples and pears, an
appropriate and legitimate
aggregation
method
is
needed. This method will
assist the user to create
synthetic
information,
essential to compare, rank, select, and classify different
scenarios as to their impacts on sustainable development.

and purpose. However, an indicator framework does never
provide a quantiﬁed aggregation of indicators; in stead it may
give a general picture of the apples and pears.
Another approach is to use different mathematical methods for
aggregation. The so-called normalization or the use of a unique
unit could for example be used. In valuation, a monetary value
is used as the unique unit, in the case of the Ecological Footprint,
land surface needed is used as the unique unit. Another
approach is to use a qualitative approach for the aggregation. A
dashboard method using qualitative decision rules is an example
of this approach.
Johanna Alkan-Olsson

There are several ways of aggregating indicators. One way
to assist users in the aggregation of indicators is to sort the
lists, categorizing the apples with the apples and the pears
with the pears. This type of sorting is facilitated by an indicator
framework. Each indicator framework has its own logical basis

The SEAMLESS knowledge base
The sheer amount of knowledge that is made available within
the SEAMLESS project can easily overwhelm also the best
scientists, even those who have the best outlook on all the
disciplines and models that are to be linked in the SEAMLESS
integrated framework. In order to keep this knowledge
manageable and useful, we need an infrastructure to organize
the various sources of knowledge. Within SEAMLESS we
therefore work on a knowledge base (KB) to structure and
manage the different knowledge sources within the project.
With the KB we facilitate the integration of science domains,
methods and their implementations in software components:
data(-bases), models, tools and workﬂows (ordered sequences
of applications of tools on models and data). The KB is an integral
part of our software backbone, SeamFrame, and serves as a
kind of knowledge broker between components and between
components and users.

(creating and adjusting models) and the processing environment
(running models and producing results).
The SEAMLESS knowledge base also contains meta-knowledge
on these elements, that is, information on their knowledge
content. For instance, it contains the equations of a model,
and it also contains information on the model applicability, on
its input requirements, on the produced outputs. It shall also
contain information on how to test and calibrate the model,
according to the different usage, according to its spatial and
temporal context.
The knowledge in the SEAMLESS Knowledge Base is formally
represented by means of ontologies. An ontology is an explicit
and formal speciﬁcation of a shared conceptualization. A
number of software tools are available and are being developed
for managing SEAMLESS ontologies, and a number of ontologies
have already been developed by different groups of modellers
in the SEAMLESS project. Ontologies are quickly becoming
a standard for knowledge representation, and their use in
the project will facilitate and foster the dissemination of the
knowledge we have elaborated in SEAMLESS.
Although the use of ontology as knowledge representing and
structuring entities is growing rapidly in the software industry,
the application is still far from trivial. Besides software tools,
it also requires agreements among scientists of the different
scientiﬁc domains on the shared concepts they use. Within
SEAMLESS we are developing the ontology to allow the KB to
play indeed an important role in organizing and locating relevant
knowledge to be used in impact assessments.

The role of the KB within SeamFrame is to organise and disclose
the various sources to be used in the modelling environment

Andrea Rizzoli & Jan Erik Wien
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Report from the Brixen meeting
The ﬁrst Annual symposium of the SEAMLESS project has taken
place in Brixen (Bressanone), Italy, from 20 to 24 February
2006, and was organized by Wageningen University and Lund
University Education AB.
The symposium started with overall presentations on the
SEAMLESS project. The achievements in 2005 and the key
scientiﬁc challenges ahead were discussed. For example, the
steps towards the ﬁrst prototype of SEAMLESS-Integrated
Framework (IF) were presented. The ﬁrst day ended with a
general discussion on the integration of knowledge within the
project.
The next day, the work progress and results were presented and
discussed for the main themes within SEAMLESS such as (a) bioeconomic farm modelling, (b) indicator development and use;
(c) integrated assessment of sustainability, (d) scaling, model
linkages and integrated assessment; (e) ICT as an enabling
science for integrated assessment.
The third and last day of the symposium was used for parallel
sessions focusing on the insights in Prototype 1 and the
requirements for the subsequent Prototype 2. In these meetings,
the future themes and work were presented and discussed and
next, the future work was planned. Some themes were (a) from
model output to indicators, (b) user perspectives and institutional
analysis, (c) quality assurance in systems development. Issues
raised during these sessions were reported back to the ﬁnal
plenary session which resulted in an overview of the work and
challenges within SEAMLESS for the coming year.
The annual symposium of the SEAMLESS project was successful
and clearly showed the progress made over the ﬁrst year through
the large number of interesting presentations as well as the
level of integration already achieved. During the symposium the
project was evaluated by two independent reviewers appointed
by the EC. Their report is encouraging and provides some helpful
suggestions for scientiﬁc development, systems integration in
and application of SEAMLESS-IF in the future.
Joost Wolf

Call for USERS!
SEAMLESS is grounded in a participatory approach to modelling:
we are continuously seeking interaction and dialogue with
users and stakeholders in the development of the SEAMLESSIF. Through this approach SEAMLESS applies a Mode 2 type of
science characterized by seeking user interaction throughout the
project, but also because the research is application-oriented,
trans-disciplinary and subject to multiple accountabilities.

more closely we encourage you to contact SEAMLESS ofﬁce or
the SEAMLESS User Liaison Ofﬁcer (seamless.ofﬁce@wur.nl or
sara.brogaard@lucsus.lu.se).
Sara Brogaard

To have a continuous group of users following us through the
project a User Forum has been created. The 2nd SEAMLESS
User Forum with Prime users (participants representing the DGs
from the European Commission, EEA, etc) was held in Brussels,
April 27. The participants were updated about the main progress
through our Demo Version. The Impact Assessment practices in
the DGs was another main point on the agenda. The interaction
continued in groups around themes such as work ﬂow, indicator
selection and modelling chain aspects. In the next phase of the
project the interaction with Prime users will be complemented
with targeted focus groups meetings around speciﬁc issues.
Having a participatory approach implies certain challenges such
as identifying interested users from various organizations ready
to participate in user activities! For the coming period we would
like to strengthen our ties with farmers’ organizations, NGOs,
and national/regional policy makers. If you belong to any of
these groups and if you are interested in following our project
Editor: Sara Brogaard
Contact: seamless.ofﬁce@wur.nl

