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I ntroduction

1. A workshop on the methodologies for integrated assessment modelling took place on
20-21 January 2005 at the EMEP Centre for Integrated Assessment Moddling (CIAM) in
Laxenburg (Ausdtria). 1t was organized by the Task Force on Integrated Assessment Modelling
and the Internationd Ingtitute for Applied Systems Andlyss (IIASA) in conjunction with the
seventh meeting of the Expert Group on Techno-economic I ssues.

Documents prepared under the auspices or at the request of the Executive Body for the
Convention on Long-range Transboundary Air Pollution for GENERAL circulation should be
consdered provisond unless APPROVED by the Executive Body.
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2. The workshop was attended by 80 experts from: Austria, Belgium, Bulgaria, Czech
Republic, Denmark, Finland, France, Germany, Hungary, Irdand, Itay, Netherlands, Norway,
Poland, Portugd, Sovenia, Spain, Sweden, Switzerland and United Kingdom. Representatives
of the European Commission (Directorates Generd for Environment, Enterprise and Industry,
and the Joint Research Centre) attended. A representative of the World Bank a so attended.
Representatives of the Coordination Center for Effects (CCE), the EMEP Meteorol ogica
Synthesizing Centre-West (M SC-W) and a member of the secretariat were present. Severa
industrid and consulting organizations and trade associations were represented.

3. Mr. R. Maas (Netherlands) chaired the workshop.
|. OBJECTIVE AND INTRODUCTORY REMARKS

4, The objective of the workshop was to assess areview of the methodology used in the
Regiond Air Pallution Information System (RAINS) mode. The review had been conducted

jointly with the European Commisson’s Clean Air for Europe (CAFE) programme. Theteam
of peer reviewers presented their findings.

5. Presentations and alist of participants are available a: www.iiasa.ac.at/rangmestings.

6. Mr. L. Hordijk, Director of [IASA, welcomed the participants. Mr. Rob Maas stressed
that the workshop should determine, through the results of the review process, the usefulness of
the RAINS modd in air pallution policy and negotiations. Mr. D. Johnstone (European
Commission) noted the use of RAINS by the Commission in its CAFE programme.

. SUMMARY OF MAIN DISCUSSION POINTS

7. Mr. P. Grennfelt (Sweden) reported on the review process, carried out from December
2003 to September 2004, stressing that the model should support the work of the Convention
aswell as CAFE, have legitimacy and be widely accepted. A team of 10 reviewers had been
established. The review had been based on materid supplied by CIAM, conclusions reached at
meetings of the review team, aswdll as on information from other contacts and sources. The
scope of the review included dl scientific aspects of the modd except inputs from atmospheric
source-receptor relationships, heath impacts and mapping of critica loads.

8. Mr. M. Amann (CIAM) stressed the importance of the modd in finding the most
cost-effective way to achieve given policy targets in improving environmenta qudity. The
workshop agreed that cost- effectiveness could be determined by the integration of economic and
energy projections, the sate of emisson controls, available technologies and costs, amospheric
processes and environmental sengtivities. The workshop noted that RAINS did not currently
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cover greenhouse gas emissons and climate change palicies, agriculturd policies, ar pollution
Impacts on water and soil or emerging technologies.

9. Mr. Z. Klimont (CIAM) presented the hitorica development of European emission
inventories, underlining the need for reporting formats compatible with those used by the United
Nations Framework Convention on Climate Change. The workshop agreed that the model
required alogica and redigtic aggregation of sources, including: the most important sources, the
possibility for usng uniform activity rates and emission factors, plausible forecasts of future
activity levds, and high-qudity data for control technologies.

10.  Mr. JG. Bartaire (France), Chairman of the Expert Group on Techno-economic Issues,
reported on the conclusions of its seventh meeting, held on 19 January 2005 in Laxenburg
(EB.AIRWG.5/2005/6). Mr. J. Cofda (CIAM) explained how emission control technologies
were integrated into RAINS and how costs were calculated.

11.  Thereview team had concluded that costs had historically been overestimated in
RAINS and that sensitivity analysis was needed, at country and sector levels, to better
understand the nature of thisbias. The review team had assessed the ligt of available control
options, chalenged their use and gpplicability in countries and was reassured that cost
information had been taken from a representative sample. The workshop agreed that the
dgorithms and cdculationsin the modd, including cost curves and the associated optimization
process, were technically defensible and fit for purpose, but further improvement was needed.

12.  Theworkshop agreed, moreover, that dialogue with Parties was indispensablein
identifying control options and their costs. It recommended that CIAM should andyse
caculations that were the most Sgnificant sources of biasin estimating costs (e.g. learning
effects, economies of scae, Sructura changes). Greater participation by industry in the
collection of cost datawas aso needed, while cooperation should continue with the Expert
Group on Techno-economic Issues and the European Commission’s Joint Research Centre's
Ingtitute for Prospective Technologica Studies to develop data sets on emerging technologies.

13.  Mr. J Schneider (Austria) outlined the conclusions of the systemétic review by the
World Hedlth Organization (WHO) on the hedlth effects of particulate metter (PM) and ozone.
Epidemiologica evidence had linked daily ar pollution levels with mortdity and long-term PM
exposure with life expectancy. Intervention studies had shown that adecreasein air pollution
led to hedlth benefits.

14.  Theworkshop noted thet the review team had found that there was possibly an under
estimation in RAINS regarding hedth impacts. 1t agreed that the objective of the hedth impact
assessment was to estimate the loss of life expectancy atributable to PM exposure. The hedth
module was scientificaly defensible, though results related to hedth effects should be treated
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with caution. The workshop recognized that the hedlth aspect of RAINS was relativey new,
since the model had traditionally focused on ecosystems.

15.  Ms H. Fagerli (MSC-W) reported on the state of knowledge on atmaospheric
modelling, noting the EMEP Eulerian modd reproduced daily variations well, though it neglected
some high peaks, tended to overestimate SO, and lacked time series data for NOx.

16.  Mr. Amann reported on moddling urban arr qudity. Using the modd inter-comparisons
of the European Commission’s City-Ddta project in which 17 models and 8 cities were
congdered, differences between exposure in cities and background calculations of ozone and
PM had been identified. The models agreed that most PM concentrations in urban areas
originated from the regiona background and the urban increment could be described by alinear
relation between primary PM emission densities and concentrations.

17.  Thereview team had noted that the EMEP modd review showed that source-receptor
matrices could be used for policy purposes. For ozone, the modd description of the regiona
concentration and its relaionship with emissons within Europe was rdigble. However, the
Importance of the increasing background ozone concentrations needed to be further addressed
in hemispheric moddling within both the EMEP mode and RAINS. There was consderable
underestimation of PM2.5 concentrations from the EMEP model, and secondary organic and
natura aerosols were entirdly missing. The workshop concluded that the understanding of
amospheric processes had increased rapidly during the past year, and new source-receptor
matrices could be expected in future.

18.  Mr. J-P. Hettelingh (CCE) reported on progress made in the Convention’s Working
Group on Effects rdlated to environmenta impacts used in RAINS, including criticd loads and
levels and dynamic modeling. The workshop agreed that more knowledge was needed on the
dynamics of ecosystem change and the relationships between ozone exposure, acidification,
eutrophication and climate change. It concluded that long-term monitoring was indisoensable
and criticd loads and levels had been successfully implemented in RAINS,

19.  Thereview team had found that there was an underestimation of the deposition in
complex terrain (e.g. hills, forest edges) which could lead to an underestimation of control needs.
Concerning eutrophication, the importance of nitrogen for biodiversity lossesin Europe was not
well understood by policy makers, or communicated effectively to them. The workshop
concluded that further work was needed on ecosystem impacts for RAINS.

20.  Mr. Amann presented the basdine cdculations for CAFE, showing a decoupling of
economic development and energy use, as wdll as a decoupling of energy use and emissons
between 1990 and 2020. Emission trendsin the enlarged European Union showed a decline for
SO,, NOx, VOC and PM2.5, but NH; emissions remained constant. 1n 2020, PM 2.5 emissions
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were expected to come mainly from domestic wood stoves with less from diesd exhaust
(heavy-duty trucks and cars). The share of emissons from industrial processes was expected to
increase. Contributions from agriculture and off-road equipment were expected to remain stable.

NOx emissons from heavy-duty vehicles and cars were expected to decline, though transport
would gtill make a ggnificant contribution to totd emissonsin 2020. Ship emissons would
surpass those from land-based sources. There would be a Sgnificant decrease in sulphur from
power generaion, but an increase in sulphur from industrid processes.

21. The review team had consdered four types of uncertainties: those in basic scientific
undergtanding; those due to assumptions and amplifications in the model design; those due to
datigtica variance in input data; and those rdlated to socio-economic and technologica
developments. It recommended that the Convention’ stask forces and expert groups should review
the uncertainties associated with RAINS, in particular factors causing bias. It dso recommended
screening the scientific knowledge used for each module in RAINS with respect to: the generd
meaturity of thetheory; the understanding of the mechanism and process; and empirica evidenceand
fidd observations. The workshop agreed that sengtivity andyss illugtrated the influence of
uncertainties on modd results.

22.  Ms H. ApSimon (Imperia Coallege, United Kingdom) presented the Abatement
Strategy Assessment Modd (ASAM). The workshop agreed that regiona studies could
supplement RAINS modelling by exploring loca and regiona cost-effective solutions that could
reduce the need for Europe-wide actions. These could include non+technica measures such as
gpatid planning around sengitive ecosystems as well as traffic management in cities.

23.  Mr. F. Wagner (CIAM) reported on the Greenhouse Gas I nteractions and Synergies
(GAINS) moddl. GAINS covered anthropogenic sources of greenhouse gas emissons
including available mitigation options and cogts. Mr. Amann noted the co- benefits of
greenhouse gas mitigation on air pollution. The workshop agreed that since both greenhouse
gases and air pollutants originated from the same sources, the potentia for co-benefitsfrom
abatement measures was high.

[II.  CONCLUSIONSAND RECOMMENDATIONS
24.  Theworkshop agreed that:

(@ Theprocessof developing and improving RAINS had not ended . Negotiations
on the revision of the Gothenburg Protocol were expected to begin in 2006 and the European
Commission had planned to use RAINS to revise its nationd emissions cellings (NEC) directive.
RAINS was expected to play apivotd rolein both. It was seen as an important anaytica tool,
critica to policy processes, with a descriptive rather than a prescriptive function;
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(b)  While achievements had been significant, further improvementsin RAINS should
include PM modeling, dynamic moddling of ecosystems, improved source-receptor
relationships, sub-grid processes and effects of loca measures, as well as further devel opment
of energy and agricultura scenarios and options for non-technicd measures. The incluson of
greenhouse gas abatement measures was supported;

(c) Foruncertanty andyss, asystematic compilation of biasesfor thedifferent modules,
with suggestions from the Convention’ s task forces and expert groups, would be useful;

(d) Target setting wasapriority policy issue and should be considered by the Working
Group on Strategies and Review;

(e) Partiescould gain more confidence in the RAINS modd by being active on data
support (scenarios, emissons, critica load inventories) and by gpplying RAINS nationdly or
regiondly;

(H  Communication and trangparency were important components of the model to
help attain legitimacy, encourage participation and influence the process. The use of, and
feedback on, RAINS viathe Internet was encouraged: http://www.iiasa.ac.at/web-
apps/tap/RainswWeb;

(9 Thenext meeting of the Task Force on Integrated Assessment Modelling would
be held from 25 to 27 May 2005, in Berlin.



