
DRAFT: TECHNICAL ANNEX
REVIEW OF THE RAINS INTEGRATED ASSESSMENT MODEL

1. BACKGROUND

The Regional Air Pollution INformation and Simulation' (RAINS)-model has been
developed by IIASA as a tool for the integrated assessment of alternative strategies to
reduce acid deposition in Europe and Asia. The earlier models of RAINS Europe and
RAINS Asia have been previously reviewed in 19881 and 19952 respectively.   These
reviews addressed the suitability of the tools for their specific policy and educational
purposes, explored the limitations of the models and their implications on policy relevant
conclusions and proposed further improvements.

Through further development the RAINS model has been extended to include also other
forms of environmental effects such as ground-level ozone, eutrophication and health
impacts. RAINS model presently consists of the following modules :

- activity databases on energy use, transport, agriculture and industrial activities,

- emission projections modules for SO2, NOx, VOC, NH3 and PM,

- a module for abatement costs for these pollutants,

-  reduced-form models representing the dispersion of pollutants in the atmosphere,

- effect-indicators (health, ecosystem effects), and

- optimisation module.

Results from the RAINS model have been used for the development of international
agreements such as the 1999 Gothenburg Protocol under the Convention on Long-range
Transboundary Air pollution (CLRTAP) as well as for the 2001 European Community
Directive on National Emission Ceiling of certain atmospheric pollutants (Directive
2001/81/EC). The European Commission also requested IIASA to assess the impact on
emissions of the Common Position leading to the new “Directive on the limitation of
emissions of certain pollutants into the air from large combustion plants” (Directive
2001/80/EC). IIASA carried out this work by using the RAINS model.

Over the next few years it is expected that the RAINS modelling framework will play an
important role in the further development of air pollution policies within the European
Community and in the European Commission for Europe (ECE) region.

                                                
1 see UN/ECE Document EB.AIR/GE.2/R.19

2 H. Dovland (ed.) Report on the International Peer Review of RAINS-Asia. Report O-94106 OR/95
Norwegian Institute for Air Research (NILU), Kjeller, Norway.



2

The European Commission has set up the Clean Air For Europe (CAFE) programme,
which will provide an integrated policy advice on air pollution to be used in the European
Community thematic strategy for air pollution. The RAINS model has been chosen for
providing the scientific and technical basis for the CAFE integrated policy advice.
RAINS will also be used by [a1]the Parties to the CLRTAP in their work to further
improve air quality in Europe as a whole.

Both DG Environment and the UN ECE have deemed necessary a review of the RAINS
model to determine the extent to which the model can provide a reliable basis for policy
discussions/negotiations within CAFE and under CLRTAP for the review of the 1999
Gothenburg Protocol, as well as to ascertain the confidence of the results to be used in the
integrated policy advice and commitments of measures in the enlarged European
Community.

2. OBJECTIVE

The review has the objective of assessing from a scientific perspective [a2]how the RAINS
modelling framework uses scientific  understanding for the purpose of developing air
quality policies within CAFE programme and within the UNECE CLRTAP.

The findings of the review will be used as soon as possible to improve the RAINS
modelling framework.

The objective of the review is therefore to ensure that the scientific basis and the results
from RAINS used in policy development over the next years are transparent,
scientifically credible and appropriate for its purpose.

3. SCOPE

The review will address how the RAINS model translates scientific insights into policy
relevant results. Research and modelling systems that contribute to RAINS (such as the
atmospheric dispersion calculations conducted under the European Monitoring and
Evaluation Programme (EMEP) or health impact studies) are not subject of this review,
but will be reviewed separately. For the EMEP Eulerian atmospheric transport model
such a review is already under way and will be completed in 2003. The WHO is
reviewing the scientific information on health impacts. The ECE/CLRTAP Working
Group on Effects (WGE) envisages a review of the mapping and modelling of critical
loads at a later stage. The RAINS review will also not cover in detail the quality of the
input data. As part of the contract between a consortium including IIASA and the
European Commission to further develop the RAINS model and to develop the baseline
scenario for CAFE, there will be separate stakeholder consultations with experts from EU
Member States and some industries to comment on and endorse the input data used in
RAINS.3

There will also be a separate exercise comparing the RAINS model with other similar
models used at European or country level.  The input data for models that will participate
                                                
3 This activity includes e.g. past emissions, projections of emissions and activities that cause the emissions,

technological options to reduce emissions including their costs and penetration rates etc.
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in such an inter-comparison effort will be defined by mid 2003. For clarity, this inter-
comparison effort is not in the scope of the review of the RAINS model.

The reviewers need to monitor the stakeholder consultation process within CAFE as well
as the model inter-comparison and take – where appropriate – their results into account.

4. QUESTIONS TO BE ANSWERED

The key questions for the review are, whether the RAINS model produces scientifically
credible, relevant and useful results, and policy advice, and identify main sources of
uncertainty or bias, if any.

The review team should answer the following questions – and to the extent appropriate –
for each module of RAINS:

1. Is the module structure a scientifically credible representation of reality? Have the
most policy-relevant uncertainties (related to variability of the system and to lack of
knowledge) been adequately addressed?

2. Does the model system address uncertainties in an adequate way? Is there an
alternative formulation conceivable that could provide better policy-relevant insights
into uncertainties (due to inexactness of input data and lack of knowledge)?

3. In view of the uncertainties, are the model results robust enough for policy advice or
are there alternative ways conceivable for attaining more robust conclusions?

4. Is there a risk that the RAINS model gives policy advice that systematically
underestimates the needed policy measures to protect the environment, or
overestimates it, resulting in money spent unnecessarily? What are the major reasons
for  a bias, if  any?

5. What are the limitations of model structure and the implied system boundaries
(problem framing and model simplifications) and to what extent may these restrict the
validity of the conclusions and policy advice? In particular, to what extent is the fact
that the RAINS model deals with only technical (end-of-pipe) measures biasing the
results? What would be gained if non-technical measures would be included in
RAINS in terms of accuracy of (i) environmental results and (ii) economic
assessment?

6. How does IIASA control the quality of input data that is used in RAINS model? Is the
quality of the input data obtained from official national sources and from other
models sufficiently guaranteed? [A3] In what way does IIASA give feedback to
providers of input to maximise the robustness of the RAINS results?

7. In what way are users and stakeholders involved in the modelling process, and is this
sufficient to ensure transparency and acceptability of the results for policy advice?

8. Are the presentations of the results clear? If not, how can the communication and
dissemination of the results be improved?

9. Is the model structure transparent? (E.g. are assumptions clearly exposed and
motivated, and is their influence on the model-results analysed?)
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10. What are the recommendations for possible improvements in the short and long term?

5. REVIEW TEAM

The review team consist of a team leader and 3-4 other expert scientists[A4]. The team
leader needs to have a scientific background and experience in applying scientific advice
in policy making process preferably in the field of air quality. The team leader shall have
no conflict of interest concerning air quality related integrated assessment models in
Europe. The team needs to be credible to the stakeholders involved in the CAFE and
CLRTAP processes, covering the whole field from emissions, abatement techniques to
impacts on human health and ecosystems and costs of abatement technologies. The
review team needs to have general knowledge of environmental issues.

The team needs to comprise expertise in following areas:

•  Model design of integrated assessment models

•  Optimisation and uncertainty assessment tools (mathematician, statistician, etc.)

•  Modelling present and future emissions of the energy, transport and agricultural
sectors

•  Modelling abatement technologies and costs (could be combined with expert on
sectoral emissions)

•  Effect-indicators (health, ecosystem effects)

•  Communication of scientific results to policy makers and the public at large

After consulting the UNECE Secretariat, DG Environment will select the contractor to
carry out the assignment.

6. SCHEDULE

The tenderer is requested to prepare a schedule based on the following main milestones:

1. Kick off meeting with CAFE Secretariat and UNECE Secretariat (team leader and
some of the review team members) (1 month from the signing of the contract)

2. IIASA provides requested information to review team (based on existing information,
no extra scenario-runs)

3. One or several meetings at IIASA

4. Present the first findings and a draft report to the CAFE Programme as well as the
CLRTAP  (to be specified later)

5. Collect comments from other stakeholders

6. Finalise the report on basis of comments (or comments summarised in annex)

7. Report the results in CAFE Steering Group scheduled for December 2003 and
UN/ECE working groups
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7. SCOPE OF TENDER

[Will be written as soon as CAFE Secretariat has decided how to handle the
contractual issues]

8. REPORTING

The contractor will prepare the following reports:

•  Detailed work plan for the review (due for the kick-off meeting)

•  Draft final report

•  Comments received during the review

•  Final report including an executive summary of max 3 pages.

9. AWARD CRITERIA

The award criteria are the following:

Understanding: This criterion is intended to assess whether candidates have taken into
consideration all the aspects of the tasks required by the contract, such as they appear
above, as well as the contents of the proposed end product.

Methodology: The degree to which the methodology shows the capacity to resolve the
questions underlying the tender in a realistic and well-structured way as well as to
whether the methods proposed are in conformity with the need of the Commission
expressed in the technical annex.

Project management and availability: The offers will be assessed as regards the quality of
the team organisation and the time share attributed to each of the members, which should
clearly be outlined in the tender.

Points: A maximum of 20 points will be attributed to the criterion 'understanding', a
maximum of 50 points will be attributed to the criterion 'methodology' and a maximum
of 30 points is awarded to the criterion 'Project management and availability'. To be
selected the companies will have to obtain a minimum of 15 points for the criterion
'understanding', a minimum of 40 points for of the points for the criterion 'methodology
and a minimum of 20 points for of the points for the criterion 'project management and
availability', which gives a total minimum of 75 points to be achieved.

10. BUDGET

The budget is fixed at a maximum of €50.000 (including fees and all other costs) to be
split approximately as follows: 4 weeks for the team leader (including secretarial costs),
2 weeks for each reviewer and plus travel costs.
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Price: The bid offering the best value for money will be chosen, providing the minimum
number of points is achieved. This is calculated by dividing the price by the number of
points awarded.
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[a2]the review should not focus on the (basic) science itself (to my understanding i.e., atmospheric
dispersion calculations, health impacts, etc.), but instead how the model uses the science
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[A4]Not needed, there are no scientist without an academic background.
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