
 

TECHNICAL ANNEX 
REVIEW OF THE RAINS INTEGRATED ASSESSMENT MODEL 

1. BACKGROUND 

The Regional Air Pollution INformation and Simulation model (RAINS) has been 
developed by IIASA as a tool for the integrated assessment of alternative strategies to 
reduce acid deposition in Europe and Asia. An earlier version of RAINS-Europe was 
reviewed in 19881, while RAINS-Asia has been reviewed more recently in 19952 and 
19993.   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. The 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 United Nations Economic 
Commission for Europe (UN/ECE) Convention on Long-range Transboundary Air 
Pollution (CLRTAP) as well as for the 2001 European Community Directive on National 
Emission Ceilings 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. 

                                                 
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. 

3 Burtraw,  D. and A. J. Krupnick (1999): RAINS-ASIA: A critique and guide to future research. A report 
prepared for the World Bank. November 3, 1999. Resources for the Future, Washington DC. 
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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 UN/ECE region. In particular, the European Commission has set 
up the Clean Air For Europe (CAFE) programme4, which will provide integrated policy 
advice on air pollution to be used in the European Community’s 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 is also being used by CLRTAP in 
its review of the Gothenburg Protocol. 

Both the European Commission and the UN/ECE deem 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 
Gothenburg Protocol, and more generally for commitments on measures to take against 
air pollution in the enlarged European Community. Similar reviews have been 
undertaken elsewhere5. 

2. OBJECTIVE 

The objective of this assignment is to review, from a scientific perspective, how the 
RAINS modelling framework uses scientific and economic understanding for the purpose 
of developing air quality policies within the CAFE programme and within the UN/ECE 
CLRTAP.  

The findings of the review will be used as soon as possible to improve the modelling 
framework used to develop air quality policy, in order to ensure that the scientific basis 
and the results from integrated assessment models used in policy development over the 
next years are transparent, scientifically credible and fit for 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 the subject of this 
review, but will be reviewed separately. For the EMEP Eulerian atmospheric transport 
model such a review is already being carried out in the context of CLRTAP and will be 
completed in 2003. It includes an in-depth review of the parametrisations of the model, 
an assessment of how the model performs against observations and in comparison to 
other models, and a further model intercomparison specfically addressing the link 
between emissions, air quality and deposition (“source-receptor relationships”). The 
World Health Organisation (WHO) is reviewing the scientific information on health 
impacts, while the CLRTAP Working Group on Effects (WGE) envisages a review of the 
mapping and modelling of critical loads at a later stage.  

                                                 
4 http://europa.eu.int/comm/environment/air/cafe/index.htm 

5 See eg. Garrison M.,  H. A. Gray,  S.T. Rao and M Scruggs (1999) Peer review of the interagency 
workgroup on air quality modeling phase 2 summary report and recommendations for modeling long 
range transport impacts. Available at  http://www.epa.gov/scram001/7thconf/calpuff/phase2pr.pdf 
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Apart from the assessment of costs, 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 the enlarged EU , NGOs and some industries to comment on and endorse the input 
data used in RAINS.6  

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 participating this 
inter-comparison effort will be defined in 2003. This inter-comparison exercise does not 
form part of this assignment. However, the reviewers will need to monitor the 
stakeholder consultation process within CAFE as well as the model inter-comparison 
and, where appropriate, take their results into account. 

Assessment of economic aspects will be limited to a comparison of ex-ante and ex-post 
estimation of the costs of abatement measures included in the relevant RAINS module. 
This item has been included in view of its potential key importance in determining the 
credibility of the results. 

4. DESCRIPTION OF THE TASKS 

4.1. General description 

The review team will consist of a team leader responsible for co-ordinating the review 
and presenting the results (task 1), together with a number of experts addressing the 
questions set out in tasks 2-5. The questions have been designed to assess whether the 
RAINS model produces scientifically credible, relevant and useful results for the 
development of policy advice, and identifying the main sources of uncertainty or bias, if 
any. To the extent appropriate, these questions should be answered in relation to each 
module of RAINS. Answers should be accompanied by recommendations on how to 
improve the model in the future, in both the short term and the long term.The tenderer 
shall give a draft work plan describing the methodology, major milestones and budgets 
(draft breakdown of costs and manpower). The tenderer shall propose a review team, 
including the team leader, to cover the tasks 2 to 5. 

 

4.2. Task 1: Co-ordination and Reporting 

In task 1 the contractor must organise the review in such a way that: 

– the results collected in the preparation of the RAINS review are available for the 
review team; 

– the team leader and experts function effectively as a team in order to carry out the 
tasks 2 to 5 of the assignment; 

– the quality and timing of the review is ensured; 
                                                 
6 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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– the results of the review are collected and brought together into a readable assessment 
and guidance for future development (the review report). 

This task also includes convening a kick-off meeting with the CAFE Secretariat and 
UN/ECE CLRTAP Secretariat, which must be attended by the team leader and at least 
some of the review team members, within 1 month from the signing of the contract. The 
the review team must also hold one or more meetings at IIASA. 

 

4.3. Task 2: Assessment of Model Design 

In task 2 the overall design of the model is to be assessed on the basis of the following 
questions.  

• To what extent does the structure of each module provide a scientifically credible 
representation of reality.  

• What are the limitations of the 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? 

4.4. Task 3: Assessment of Approach towards Uncertainties 

In task 3 the way the model system addresses uncertainties will be assessed on the basis 
of the following questions. 

• Have the most policy-relevant uncertainties (related to variability of the system, 
inexactness of input data and lack of knowledge) been adequately addressed?  

• Is there an alternative formulation conceivable that could provide better policy-
relevant insights into uncertainties? 

• 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? 

• Is there a risk that the RAINS model gives policy advice that systematically 
underestimates or overestimates the policy measures needed to protect the 
environment? What are the major reasons for a bias, if  any? 

4.5. Task 4: Abatement technologies and costs 

In task 4 the way that abatement technologies and costs are included in the model will be 
assessed on the basis of the following questions. 

• To what extent does the fact that the RAINS model deals with only technical (end-of-
pipe) measures bias 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?  

• How are the costs assessed and verified by IIASA? Is there a systematic difference 
between the ex-ante cost assessment used in RAINS and ex-post assessments of the 
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real costs? If yes, for what reason?  What could have been the influence of those 
possible differences on the results of the Gothenburg Protocol and the NEC directive?  

4.6. Task 5: Communication with stakeholders, policy-makers and public 

In task 5 the adequacy of IIASA’s communication with stakeholders, policy-makers and 
the public will be assessed on the basis of the following questions. 

• How does IIASA verify 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?  In what way does IIASA give feedback to providers of input 
to maximise the robustness of the RAINS results? 

• 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?  

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

• Is the model structure transparent? (E.g. are assumptions clearly exposed and 
motivated, and is their influence on the model-results analysed?) 

 

5. COMPOSITION OF THE REVIEW TEAM 

As the review needs to cover different elements of the RAINS model, the team 
needs to have expertise on all aspects of integrated assessment modelling, apart 
from atmospheric dispersion modelling. As the model covers all European 
countries, it is necessary that the team is not merely multidisciplinary but also 
represents expertise from different European countries. Experience from reviewing 
similar models elsewhere is considered an advantage.  

  

6. DURATION OF THE CONTRACT 

The contract duration is 9 months from the signature of the contract. 

7. VALIDITY OF THE OFFER 

The offer has to be valid from the date of submission of the tender and valid for six 
months thereafter. 
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8. SCHEDULE 

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

1. Kick off meeting with CAFE Secretariat and UNECE CLRTAP 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. Report on the main findings within 6 months of signature of contract, including 
presentations to appropriate meetings of the CAFE Programme as well as CLRTAP  
(to be specified later) 

5. Collect comments from other stakeholders. 

6. Finalise the report on basis of comments within 9 months of signature of contract, 
including presentations to appropriate meetings of the CAFE and CLRTAP (to be 
specified later).  

9. REPORTING 

The contractor will prepare the following reports: 

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

• Draft final report  (within 6 months of the signing of the contract) 

• Comments received during the review 

• Final report including an executive summary of max 3 pages. (within 9 months of 
singing of the contract) 

10. METHOD OF PAYMENT 

A pre-financing payment of 30% will be paid upon signature of the contract. 

A final payment of 70% will be paid upon acceptance by the Commission of the final 
report. 

The Commission is exempt from all taxes and dues, including value added tax, pursuant 
to the provisions of Articles 3 and 4 of the Protocol on the Privileges and Immunities of 
the European Communities with regard to its financial contribution under the contract. 
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11. EXCLUSION CRITERIA 

1. Contractors or tenderers shall be excluded from participation in this procurement 
procedure if: 

a) They are bankrupt or being wound up, are having their affairs administered by the 
courts, have entered into an arrangement with creditors, have suspended business 
activities, are the subject of proceedings concerning those matters, or are in any 
analogous situation arising from a similar procedure provided for in national 
legislation or regulations; 

b) They been convicted of an offence concerning their professional conduct by a 
judgement which has the force of res judicata; 

c) They have been guilty of grave professional misconduct proven by any means, which 
the Commission can justify; 

d) Have not fulfilled obligations relating to the payment of social security contributions 
or the payment of taxes in accordance with the legal provisions of the country in 
which they are established or those of the country of the contracting authority or 
those of the country where the contract is to be performed; 

e) They have been the subject of a judgement which has the force of res judicata for 
fraud, corruption, involvement in a criminal organisation or any other illegal activity 

f) detrimental to the Communities’ financial interests; 

g) Following another procurement procedure or grant award procedure financed by the 
Community budget, they have been declared to be in serious breach of contract for 
failure to comply with their contractual obligations. 

Candidates or tenderers must certify that they are not in one of the situations 
listed above: 

 i) By signing the declaration form page 7, Annex C, of this invitation to tender,  

and  

ii) By submitting the following evidence: 

Satisfactory evidence that the candidate or tenderer is not in the situations described in 
points (a), (b) or (e) by producing a recent extract from the judicial record, or failing that, 
a recent equivalent document issued by a judicial or administrative authority in the 
country of origin or provenance showing that those requirements are satisfied. 

Satisfactory evidence that the candidate or tenderer is not in the situation described in 
point (d) by submitting a recent certificate issued by the competent authority of the State 
concerned. 

Where no such certificate is issued in the country concerned a sworn or solemn statement 
made by the contractor or tenderer before a judicial or administrative authority, a notary 
or qualified professional body in his country of origin or provenance.   
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2. Contracts may not be awarded to candidates or tenderers who, during the procurement 
procedure: 

a) Are subject to a conflict of interest; 

b) Are guilty of misrepresentation in supplying the information required by the 
contracting authority as a condition of participation in the contract procedure or fail 
to supply this information. 

12. SELECTION CRITERIA 

a) Tenderers should be individuals or legal entities (giving registration numbers from 
official registers). 

b) Evidence of a tenderer’s financial standing, by furnishing (extracts from) financial 
statements of the last three years. 

c) Tenderers should have demonstrable experience in the areas that are part of this call 
for tender. 

d) Experience as evidenced by the composition of the proposed team (curriculum vitae of 
team members including a reference list of relevant previous projects).  This should also 
show that the team is technically capable of carrying out the work as described in the 
technical annex. 

13. AWARD CRITERIA 

The award criteria are the following: 

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

(2) 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. 

(3) 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. 

14. POINTS SYSTEM 

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' and a 
maximum of 20 points will be attributed to the criterion 'understanding'. 

Companies will have to obtain a minimum a minimum of 40 points for the criterion 
'methodology, a minimum of 20 points for the criterion 'project management and 
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availability', and a minimum of 15 points for the criterion 'understanding', a total 
minimum of 75 points is to be achieved. 

15. BUDGET 

The budget is fixed at a maximum of €98.000 (including all fees, travel and all other 
costs). The Commission will pay the contractor on a lump-sum basis. 

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. 


