UNITED
NATIONS

Economic and Social Distr.

Council CENERAL

EB. Al R WG. 5/ 2000/ 5
30 May 2000

Original: ENGISH

ECONOMIC COMMISSION FOR EUROPE

EXECUTI VE BODY FOR THE CONVENTI ON ON
LONG- RANGE TRANSBOUNDARY Al R POLLUTI ON

Wor ki ng Group on Strategies and Revi ew
(Thirty-second session, Ceneva, 29 August-1 Septenber 2000)

Item5 of the provisional agenda

WORKSHOP ON TECHNO- ECONOM C DATABASES ON PRODUCTI ON PROCESSES
AND RELATED EM SSI ON ABATEMENT OPTI ONS

Prepared by the Organizing Conmittee in collaboration with the secretariat

| nt roduction

1. In accordance with the work-plan for the inplenentation of the Convention
(ECE/ EB. AlR/59, annex IIl, item4.1 (c)) and at the invitation of the Governnent
of France, a workshop on techno-econom ¢ dat abases on production processes and
rel ated em ssion abatenment options took place at Angers (France) on

28-29 Cctober 1999.

2. The wor kshop was organi zed jointly by the French Mnistry for Environnent,
the French Agency for Environment and Energy Managenent (ADEME) and the
French-German Institute for Environnmental Research (1 FARE)

Document s 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 considered provisional unless APPROVED by the Executive
Body.

GE. 00- 31707



EB. Al RF WG. 5/ 2000/ 5
page 2

3. More than 60 experts representing governnental agencies, research institutes
and industry from20 Parties to the Convention, nine of themcountries in
transition, participated. Representatives fromthe Asia-Europe Environnenta
Technol ogy Centre (AEETC) from Pat humt hani (Thailand), the Asian Institute of
Technol ogy (AIT) and the Centre for Energy-Environnent Research & Devel opnent

al so attended, as did a representative of the UN ECE secretari at.

4, The ai m of the workshop was to review the current status of nethodol ogies
and dat abases required for the techno-econom c characterizati on of production
processes and eni ssion abatenent options and to identify |onger-term needs. These
needs concern the el aboration of cost functions for integrated assessnent
nodel | i ng and the determ nation of best avail able techni ques (BAT), and the
establishment of links with other related activities, e.g. creating em ssion

i nventories, em ssion forecasting and exchanging of information in the framework
of technol ogy exchange.

5. The wor kshop’s concl usions including draft recomendati ons are set out
bel ow.

CONCLUSI ONS

Current status of nethodol ogi es and dat abases for the characterization of
abat enent t echni ques

6. The UN ECE Task Forces on Abatenent Options/ Techniques for Volatile Oganic
Compounds (VOCs) and Nitrogen Oxi des (NOx) have devel oped an extensive

techno- econoni ¢ dat abase covering all relevant stationary em ssion sources of
VOCs and NOx. The database is based on the so-called reference installation
approach, where VOC and NOx em ssion sources are assigned to different reference
installations defined on a | evel of aggregation which allows for an unambi guous
specification of all em ssion and cost-rel evant paraneters. For each reference

i nstallation, applicable reduction options are identified and characterized by
em ssion factors, investnents, operating costs, abatenment efficiency and data
quality indicators. The results are presented in sectoral technical data sheets
(40 sectors described by about 180 reference installations for VOC and 7 sectors
spread over sone 130 reference installations for NOx). Al data, calculation and
estimation procedures are docunented.

7. The techni cal data sheets have provided the background i nformation to define
best avail able techniques (BAT) and BAT-based emi ssion limt values for NGO, and
VOC emi ssions for the guidance docunments (EB. Al R/1999/2) associated with the 1999
Protocol to Abate Acidification, Eutrophication and G ound-|evel Ozone. They have
al so provided input to the integrated assessment nodel RAINS for the el aboration
of national cost functions and to some of the work connected to the Directive on
Integrated Pollution Prevention and Control (I1PPC)
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8. As the technol ogical data are provided on a |low | evel of aggregation, they
depend mainly on the "intrinsic" properties of techniques and are only weakly
country-dependent. The data have been validated by the experts of the Task
Forces. The comments of sonme mmj or professional organi zations and representatives
fromindustrial conpanies have al so been integrated, especially for France, where
ext ensi ve consultation has taken pl ace.

9. The reference installations and the correspondi ng em ssion reduction options
can be used to characterize the em ssion source structure of a given country.
This structure (production and energy conversion processes) is characterized in
terms of sectoral activities, market shares of reference installations and

i npl enmentati on shares of the em ssion reduction options that are sunmari zed in
the "country data sheets".

10. The data fromthe technol ogy and country data sheets al so provi de part of
the input required for the el aboration of em ssion inventories, em ssion

proj ections, the analysis of the cost-effectiveness of environmental regul ations
on the sectoral/installation level (e.g. EU Solvent Directive) and the

determ nation of national and sectoral cost functions. The use of a conmon
assessnent framework and technol ogi cal database could inprove the consistency
bet ween the various applications (e.g. creation of em ssion inventories and
determ nation of cost functions) and the conparability of the data between
different countries. Country data sheets have recently been devel oped for France
(for VOC and NOx em ssion sources) and for Germany (VOC) as part of the work to
determ ne cost functions.

Current status of tools and databases for the el aboration of cost functions

11. Techno-econoni ¢ dynam c energy and mass flow optim zati on nmodel s are
adequate tools for the determ nation of national cost functions. They take into
account the full set of em ssion reduction options, including structural options
related to changes in sectoral activities and production technol ogi es, and
integrate synergies with regard to the reduction in other pollutants and
greenhouse gases. The production and abatement technol ogies are represented on a
| ow | evel of aggregation, allow ng for the assessnent of |egislative and
technol ogy scenarios, e.g. application of best avail able technol ogies or current
| egi sl ation. Furthernore, cost-discounting effects and the tenporal pathway of
the inplenentati on of em ssion reduction options within a given planning horizon
(up to 2020) are taken into account.

12. Anong these tools, techno-economn c energy-em ssion nodels, e.g.
EFOMt ENV/ PERSEUS, have been widely used to optim ze energy systens, including the
aspect of resources and em ssions (SO, NOx, CG), and thus support the generation
of sustainable overall strategies for conmprehensive future devel opnent.

Consi derabl e work supported by the European Union has been carried out to
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facilitate the transfer of energy-econony-environment nodels to central and east
Eur opean countries.

13. The latest version of the PERSEUS reference nodel, which integrates the

em ssion reduction options for NOx and the correspondi ng techno-econom ¢ data
devel oped by the Task Force on Abatement Options/Techni ques for NOx, has recently
been applied to France. It was used to calculate NOx cost functions for scenarios
reflecting different delays in the inplenentation of em ssion reduction
obligations, life tinme of nuclear plant, real interest rate and constraints on
the stabilization of CO, em ssions.

14. The dynamic mass fl ow optim zati on nodel ARGUS has been devel oped for the
anal ysis of em ssion reduction strategies for stationary sources. The detail ed
representati on of em ssion sources and abat enent technol ogi es based on the data
sheets devel oped by the Task Force on the Assessnent of Abatenent

Opti ons/ Techni ques for VOCs conbi ned with country-specific data on the structure
of em ssion sources allow for an adequate representation of the rel evant
properties of technol ogi es. The nodel has been applied to Germany and France and
used for the el aboration of costs functions for various scenarios. The results
for both countries show that the costs decrease and the maxi num feasi bl e em ssi on
reducti ons increase when transition periods for the achi evenent of the assumed
em ssion reduction target are increased from10 to 15 years. This difference is
mai nly due to the influence of considered structural options whose potentia
strongly increases with the delay for the achi evement of envisaged em ssion
reduction targets. The study further shows that the chosen interest rate and the
state of inplenentation of em ssion reduction options in the base year have an

i nportant influence on the cost functions.

15. The RAINS nodel enabl es European-w de integrated assessnment of em ssion
control strategies for pollutants contributing to acidification, eutrophication
and tropospheric ozone. RAINS uses data devel oped inter alia by the Working G oup
on Abatenment Techniques. In its current version, RAINS adequately reflects the
costs of avail able measures. W rk done for the needs of the 1999 Got henburg
Protocol and for the EU National Enmission Ceilings Directive has confirnmed the
useful ness of the tool. For future work, aimng for |arger reduction rates, cost
curve quality will be a key issue and will require a nore detail ed assessnent of
reducti on options and costs. Structural changes and non-technical neasures are

i ncluded in the RAINS approach only through Iinks to the results obtained with
nati onal energy-environnment nodels. In this way synergi es between the strategies
for mtigation of greenhouse gases and those for controlling pollutants
contributing to regional pollution are considered. Links with conprehensive

nati onal energy-traffic-agricul ture-econony-environnment nodels should be

mai nt ai ned and i nproved.

16. Next to nodels (like RAINS) that cover |arge international databases,
a small, flexible and easy-to-use nodel, e.g. MOSES using Excel, can be usefu
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for quickly sinmulating investnments, estimating the cost of environnental policies
and conparing alternative abatenment strategies (basically ?regul ati on"” versus
mar ket - based”) .

17. Different types of sensitivity analysis on cost functions are useful to
assess the overall uncertainty of cost curves.

18. Cost curves provided by different nmethods have been conpared for NOx and
VOCs. Differences appear to be inportant for |large rate reductions. Part of the
di fferences observed can be attributed to the addressing of structural neasures
and aggregation of data, but a full explanation could not be found for |ack of
detai |l ed breakdowns of output data.

Fut ure needs

19. According to the em ssion ceilings of the 1999 CGot henburg Protocol, nost
countries are comritted to maki ng consi derable reductions in their total SOx, NOx
and VOC em ssions. This can be achieved by adopting and inpl ementi ng strategies,
policies and progranmes containing a mx of neasures, e.g. applying different
ener gy pathways, sustainable traffic developnent, using linmt values and contro
techni ques based on BAT for stationary sources and econonic instrunents and

mar ket incentives. However, Parties will, to a |large extent, have flexibility
when designing the nost appropriate conbination of control options and specific
techni ques for preventing and reducing em ssions. Techno-econom ¢ dat abases
shoul d play a crucial role when updating and/or increasing the nunmber of limt
val ues and revi ewi ng gui dance docunents on BAT in order to take into account
technol ogi cal progress and to i ncorporate energing techniques. They can al so be
very useful in providing data for tuning cost functions for different pollutants,
if interrelationships between data collected on polluting activities and on the
mar ket penetration of technol ogies are established on an adequat e aggregation

| evel, and for aiding the review and extension of existing Protocols.

Sensitivity analysis can provide help in assessing priorities for data input.

20. As the current objectives constitute an interimstep towards |ong-term
goals, there is a strong need for investigating new and nore efficient contro
technol ogi es, their reduction potential, applicability and costs.

21. Wth the increasing inportance of post-Kyoto traffic and agriculture
policies, synergies with future air pollution abatenent strategies need to be
explored. This will make it necessary to take structural changes and the inpact
of economic instrunents into account in future integrated assessnent.

22. Increasing air quality legislation creates the need to assess the connection
between | ocal air pollution and regi onal problens (oxidants, acidification
eutrophi cati on) nore thoroughly and devel op joint abatement strategies. Mdelling
technol ogy with higher spatial resolution, as currently used in the Auto-G | I
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programme, will create a demand for inmprovenents in all sorts of input data, e.g.
hi gher geographi cal and sectoral resolution of em ssion inventories, which
require nmore detailed information on sectors, their activities and em ssions of
certain processes, etc.

23. For particulates it is also very inportant to devel op techno-econom c
dat abases on em ssi on abatenment options/techniques.

Recomendat i ons

24. The devel opnent of techno-econom ¢ databases on production processes and
rel ated em ssion abatenment options/techniques should continue. Such an activity
will be efficient if supported by an expert group or task force on
techno-economi c issues. It is also reconmended that all stakehol ders should be
represented in the group, e.g. governnental agencies, industry, NGOs.

25. Such an expert group or task force should inter alia:

- Define the main characteristics of the cost function nodels to be
used as input data for integrated assessnent nodelling, ensure the
transparency of the input data and of the main assunptions, and
anal yse the output data;

- Prepare at the request of the Working Group on Strategi es and Revi ew,
draft revisions of the techno-econom c issues included (e.g. LVs) or
annexed to (e.g. BAT) the existing protocols; and

- Anal yse from a techno-econonic viewpoint the outputs of the
optim zati on nodel s such as sectoral breakdowns, etc.

The outconme of this work would facilitate the work of the Task Force on
I ntegrated Assessnent Model ling and provide input to the IPPC Bureau in Sevilla
(Spain).

26. A centre on techno-econom c i ssues woul d be an adequate solution to support
these tasks, if long-termfinancing could be provided.

27. The broad experience gathered under the Convention in devel opi ng protocols
(e.g. databases, nodelling, procedures) should be made avail able al so to other
regi ons, especially east and south-east Asia, and the need to find ways to
transfer this experience has been recognized.

28. The task force on techno-econom c issues should be coordinated with the
bodi es working with structural changes, inventory aspects, em ssion projections
and nonitoring combined with the updati ng of databases and tool s/nodels. This
coordi nation should allow for a nore efficient use of the databases by the
various bodies. Mnimmrequirements for these databases shoul d be established.
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29. Because much nore comruni cation is required between experts on em ssion

i nventory and projections, integrated nodelling, nmonitoring and contro
options/techniques and their costs in order to explore their knowl edge in a
cross-sectoral manner and integrate the results of their work when inplenenting
the exi sting agreenents and devel opi ng new ones based on the nulti-pollutant and
mul ti-effect approach, joint neetings between different experts groups, including
their secretariats, should be organized.

30. The technical datasheets on abatenment options for VOC and NOx based on the
"reference installation approach" devel oped by the Task Forces on Abatenent

Opt i ons/ Techni ques for VOC and NOx provide a reliable basis for future
activities. They should be regularly updated and extended to other pollutants,
e.g. SO, particulate matter and persistent organic pollutants.

31. As the national em ssion reduction levels derived fromintegrated assessnent
nodel | i ng and the corresponding costs play a key role in the negotiation process,
they shoul d be reasonably accurate. For cost functions this neans that rel evant
sources and the avail able em ssion reduction options have to be taken into
account, including technical pollution abatement neasures but al so structura
options, which often show an inportant cost-saving potential. Techno-economn c
dynam c energy and mass flow optim zati on nodel s provi de one possible option for
nore in-depth studies on the national level in order to investigate the influence
of structural options, synergies, for instance wi th greenhouse gas strategies,
and strategy-rel evant aspects, such as transition periods and technol ogy m x
changes.

32. In parallel with devel opi ng database activities, Parties should continue
nmore actively not only to organize, but also to participate in target-oriented
wor kshops devoted to the review of control options/techniques for particul ar

pol l utants or abatenent programres designed for specific sectors, |ike the Prague
wor kshop on abatenent framework for heavy netals and persistent organic

pol | ut ant s.

33. The issue of aggregating costs of technol ogy changes for NOx, VOCs and CO2

wi |l have to be addressed, otherw se some double counting will be inevitable.
The Convention on Long-range Transboundary Air Pollution and the Franmework
Convention on Climte Change are both involved and will have to deal with the
i ssue.

34. RAINS, PERSEUS, ARGUS, MOSES and ot her nodels provide inportant tools for
devel opi ng international and national air pollution abatenent programres. It is
i mportant to nake operational versions of the nodels and the input data avail able
to a broad group of stakeholders (so that the resulting differencies can be
further anal ysed).



