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1 Introduction

Accurate emission inventories are an essential prerequisite for the design of cost-
effective mission strategies to improve air quality as well as to control emissions of
greenhouse gases. The linkages in the formation and transport of pollution between the
local, regional and global scales are receiving increasing recognition and a variety of
atmospheric chemistry models address these aspects. This puts new demand on the
emission inventories that are used as input to these models. They need to be accurate
at the local scale yet cover the entire globe with a consistent approach.

The workshop reviewed, for selected source sectors, the information contained in
existing emission inventories for different regions in the world. In particular, the
workshop aimed at

e Dbringing together key information on sector- and region-specific factors that
determine emission factors in different regions of the world, especially in
developing countries, the former Soviet Union and the Middle East,

e evaluating the assumptions made in present emission inventories on basic
emission factors and technology mixes and their historic trends,

e developing a better understanding on appropriate emission factors for key
sectors in these countries.

As a first step, the workshop focused on the following sectors

mobile (road and off-road) land-based sources,
combustion in the power plant and industrial sectors,
use of biofuel in the residential sector,

burning of agricultural waste

for emissions of greenhouse gases CH4 and N20O, the air pollutants NOx, CO,
NMVOC, NH3, SO2 and primary aerosols (BC/OC; PM10-2.5-1).

The workshop was bringing together experts with proven records on compiling emission
inventories for different parts of the world. Participants reviewed information contained in
existing global and regional scale emission inventories and discussed in parallel working
groups appropriate improvements for key sectors in different world regions. In the
interest of efficient discussions, participation was limited to a maximum number of 30
experts.

A background paper was circulated before the workshop.

As an activity of the ACCENT European Network of Excellence on Atmospheric
Composition Change, the workshop was jointly organized by the Institute for
Environment and Sustainability of the Joint Research Centre of the European
Commission (JRC-IES), the International Institute for Applied Systems Analysis (IIASA),
and the Netherlands Environmental Assessment Agency (MNP). Limited funds were
available to support travel of participants from developing countries.
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2 Structure and format of the workshop

As an activity of the ACCENT European Network of Excellence on Atmospheric
Composition Change, the workshop was jointly organized by DG-JRC (IES), IIASA and
MNP. About 20 experts in the field of emission inventory construction were invited to
attend this international workshop. The aim of workshop was to bring experts from
different world regions together to discuss key information on constructing emission
inventories in non-OECD countries.

Based on overview presentation and groups discussions the workshop resulted in the
following:

e Overview of existing approaches for global emission inventories (e.g. RAINS,
EDGAR)
¢ Review of weak elements by world region
e Review of weak elements by sector, for:
1. Mobile land based transport,
2. Small stationary combustion sources,
3. Large scale stationary combustion Possibilities for further collaboration
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3 Conclusions

Main conclusions from the sector sessions were:

Land based transport:
1. Countries that require special attention are India and Brazil due special vehicle
types and fuel mixing and China and other fast growing economies.
2. Largest uncertainties that were identified are

e Fraction of ‘super-emitters’ and their emission factors
e Unregistered vehicles (missing fuel statistics/mileage data)
e Mixture of vehicle types and car maintenance

Small scale stationary combustion

1. Use of local knowledge is essential to determine the technologies in use
2. Largest uncertainties are:

e Biofuel emission factors (to much variations in burning technologies
(household stoves)
e Registration of non-commerial biofuel use and non-registered fossil fuel use
Large scale stationary combustion
1. Principal activity data is readily available through international statistical datasets
2. Exact location of large point important for spatial resolution
3. Large uncertainties are:
e Assessment of penetration and actual efficiency of abatement measures
e Data availability of technological splits

e Industrial processes

A detailed set of conclusions will be developed in the coming month.
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3.1 Discussed Issues

Currently a variety of emission inventories covering past and future emissions of
greenhouse gases and air pollutants exist. Some inventories provide a world-wide
coverage such as RAINS, EDGAR, GEIA, RETRO, other deal with regional estimates
(TRACE-P), specific compounds (e.g. Bond dataset on BC/OC) or provide an official
government publication on emission trends regarding specific emission reduction
scheme’s (UNFCCC; LRTAP).

Due to issues of data availability, changes in socio-economic development and limited
resources to construct emissions inventories, several questions on the quality of non-
OECD emission inventories should be addressed:

Current situation:

Are the emission trends in non-OECD countries as found in various emission
inventory studies a realistic representation of developments in the specific
countries or regions?

Are the absolute emission values an accurate representation of the actual
emissions within countries?

For which sectors do the region or sector experts believe that the available
data/information is insufficient to provide a realistic emission estimate?

What is known about the spatial and temporal resolution of emission in non-
OECD countries?

Improvements/future:

Which datasets on activities, technologies and emission factors are currently
available for inventory construction

Too what extend can country specific emission factors be made available from
measurement or other studies and too what extend should we rely on “default’
emission factors.

Which programs are in place to improve insight in emissions from OECD
countries
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JOINT ACCENT/GEIA Workshop on Anthropogenic emissions

for non-OECD countries in global inventories

Agenda
Time Topic Speakers
Wednesday February 8, 2006
09:30-09:45 Welcome and objectives of the meeting Dr. M. Amann
09:45-10:00 Introduction round -

Session 1: general issues in constructing non-OECD e

mission inventories

10:00-10:25 Issues in developing emission inventories for | Mr. Z. Klimont
non-OECD countries: RAINS
10:25-10:50 Issues in developing emission inventories for | Dr. J. Olivier
non-OECD countries: EDGAR
10:50-11:00 Coffee break -
11:00-11:30 El development in SE Asia Dr. D. Streets
11:30-11:45 El development in Central Asia Dr. K. Mareckova
11:45-12:15 El development in countries of the FSU Dr. V. Tsibulsky
Dr. S. Kakareka
12:15-13:45 Lunch break -
13:45-14:15 El development in Latin America Mr. D. Gomez
14:15-14:45 El development in Africa Prof. J. Saka
14:45-15:00 Coffee break -
Session 2: Mobile (road and off-road) land based sources
15:00-15:30 Overview presentation (IIASA and EDGAR Dr. J. Cofala
experience) Dr. J. Olivier
Dr. A. Garg
Dr. L. Ntziachristos
15:30-18:00 Discussion round session2
18:00 Closure, departure to hotel -
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Thursday February 9, 2006

Session 3: Small-scale stationary combustion (incl. agr. waste burning)

09:30-10:15 Overview presentation Prof. Dr. Y. Tonooka
Dr. C. Junker
Prof. Dr. S. Garivait

10:15-10:30 Coffee break

10:30-12:30 Discussion round session 3 -

12:30-14:00 Lunch break -

14:00-15:00 Continuation session 3 -

15:00-15:15 Coffee break -

Session 4: Large-scale combustion

15:15-15:45 Overview presentation Dr. J. Cofala

15:45-18:00 Discussion round session 4 -

18:00 Closure and departure for social event -

Friday February 10, 2006

09:30-11:00 Continuation session 4 -

11:00-11:15 Coffee break -

11:15-12:00 Links to other activities and arrangements for | H. Vallack

future work J. Olivier

12:00-13:30 Lunch

13:30-14:15 Presentation by rapporteurs J.Olivier (Mobile)
J.v.Aardenne (Small-
scale comb)
Z.Klimont (Large-scale
comb)

14:15-15:30 Discussion on remaining outstanding issues -

15:30 closure of meeting
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4 Presentations

Dr. M. Amann: Welcome and objectives of the meeting

Comparison of EDGAR-RAINSG 50, estimates for 2000
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Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Amann_Intro.pdf

Mr. Z. Klimont: Issues in developing emission inventories for non-OECD
countries: RAINS

Content
sHE sHEET

Issues in developing emission What is RAINS for?
inventories for non-0ECD countries as -+ Geographical coverage
encountered by the RAINS team

-

« Emission sources and method
» Data sources

= Issues

« Conclusions?

+ More about RAINS?

Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Klimont_session1.pdf

Dr. J. Olivier: lIssues in developing emission inventories for non-OECD countries:
EDGAR

Anthropogenic Emission Model [example)

Jos Otvier For sach sourcs (Tor 3 seres of years)

« Activity Data (=g nationsl sststics)

+ Emiesion factors: emissions per yearunit of acivity
= Locabions port ocaliom, ines, grid maps of =)

- ‘Warisllion wilhin the year (how, westseys, oty

Nehsrios Errormentsl Assesaement Agency
NP, oty sssocsisd with BV

EDGAR:
Issues in global inventory development Moal @ifficutt & impartant
P = pomned] EF wilh available AD: technalogy mix
® mdeﬁmm;m X over Bme:
Lossn aNTicust & Important
+ change of localions and of lemporal vartafion

IF_-'HM ¥
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Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Olivier_sessionl.pdf

Dr. D. Streets: El development in SE Asia

General methodology used for developing

Emission Inventory Construction in Asia Asian emission estimates at regional scale

David G. Streets
Argw\.ne MNatanal Labe;.rawr}-_ L;$F'.

ACCENTMGEIA 'Workahop on
Anthropogenic emissions. for non-0ECD countries in giobal

HYaTADres
ASA, Austria Emissh Anthropogent
Comtrols ~ | emissions
February 8-10, 2006 o rogulatory analysis™ TS
h o m ot analysis J

Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Streets_sessionl.pdf

Dr. K. Mareckova: El development in Central Asia

@ . . -
uTN 12 project countries Bip
GHG Emission Inventories in
ECCA, Mongolia and Balkan
countries
Progress achieved in the regicn within 3 years =
UNDP-GEF rogional 1 Capacily bulding for improwving nationad "'T:‘ - - ==
" GHG m-:us.s.w: Wy 1}-.5.'f|r\_<_ H'E.f'n:rh?x'- ::!'5 eIy _' - - B

Haraving Maveckowa

Full presentation:
http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Mareckova_sessionl.pdf

Dr. V. Tsibulsky: El development in countries of the FSU

The law “On atmospheric air
protection” (1989)

Emission inventory in Russia

Viadimir Tsibulski

maximum permissible emi
b d.

SRI Atmosphere,
St.-Petersburg, Russia

Full presentation:
http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Tsibulsky sessionl.pdf
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Dr. S. Kakareka: El development in countries of the FSU

From experience of emission SSRGS Conaiatad

inventory preparation
in Belarus

1. State emission invenory sysiem in Belarus: main fextures

2. Emission inveniory for EMEP in Belarus

3. Regionad invenlory: axparts estimales

Sergey Kakareka
IrEftute for Problers of Nateral Besources Use & BEcology
Minak, Belanm

4. Connections betwaon imiantonas: national and RAINS

5. Sources of unceriainty and prioritizing

ST AL RO B st v Mg
B prpm SECT] wampbrorn ol srersimie
81 Putwwy 5500, Sl [ apestary dsawin

Full presentation:
http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Kakareka_session1.pdf

Mr. D. Gomez : El development in Latin America

Contents

ouse inventor LAC countries

Emission Inventories Construction
in Latin America
and the Caribbean

Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Gomez_sessionl.pdf

Prof. J. Saka: El development in Africa

EMISSION 3 g
CONSTRUCTION IN Introduction :
4 AFRICA- ISSUES .
m Global inventories of emissions are
relevant for decisions,/policy
interventions related to climate change
= Countries in Africa faces difficulties in
produce internationally comparable
Prof .0 Kalenga Saka national emission estimates
Chemistry Departrment = Major and significant real differences in
Chancellor College, University of Malawi GHG characteristics between and
P.D. Box 250 Zomba, MALAWI among countries in Africa

Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Saka_sessionl.pdf
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Dr. J. Cofala: Mobile (road and off-road) land based sources. Overview
presentation (IIASA and EDGAR experience)

Janusz Cofala and Zbigniew Klimont RAINS approach
sHE sEHEN

« Calculate transport emissions af (sub) national level based on
= Emangy consurmplion and vah-km by soucs cabegony
— Emigsion tactors for each vehicle type
- Effcencies of emission contral technoiogles
= Implementaiion of controls

Assessment of emissions from transport
sector

Overview of IIASA's experience

Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Cofala_seesion2.pdf

Dr. J. Olivier: Mobile (road and off-road) land based sources. Overview
presentation (IASA and EDGAR experience)

Characteristics of Road Transport in EDGAR

Jos Oifvier

= One EF por el oe ond soure oeegery -+
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Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Olivier_session2.pdf

Dr. Garg: Mobile (road and off-road) land based sources. Overview presentation
(IIASA and EDGAR experience)

UMNEP ’ T UNEP
Non-Annex | Emissions :
e || PSSR (SRS Y Sy UM N———
L [T
Transport Sector Emissions [EF= W= 8= s |
! .| I I ;:
Amit Gearg ol i
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Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Garg_session2.pdf
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Dr. L. Ntziachristos: Mobile (road and off-road) land based sources. Overview
presentation (IIASA and EDGAR experience)

Transpart: One slide in response Lo some of the questions asked

= Improving the quality
= Actnity Dala compared soainst fusl consumgrion
® Lsing a consistent emisson factor datasst

= Road Tramsport
* COFERT Hodel [Funded by the European Emdnonment Agency )
= Strasghtforwand, wer fnendly ingerface
* Enciodes wehicke technologies for years 1970- 1010
* Cuawardess “intemal” cormishency

= Facleates & fusl balance check {Stat, <aic. )
= Ayailable of no COSt o ML

« Cif-road machinery
& COPERT alen nchades a (rather old) ermission Eactor dataset for infemal
combistion engi sedd in agriculture, forestry, household B gardening,
incerlry, inkand wilenays, rbeings

Full presentation:
http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Ntziachristos_session2.pdf

Prof. Dr. Tonooka: Small-scale stationary combustion (incl. agr. waste burning)
Overview presentation

Ensission Invenfory of Aeresols amd Their Precursors in East Asia
Saifama Univenity

fabar.a0es :lilh;“;r“i SOLNOCONNYOC s PAT0, H
Adr Pollutants ; * SO U0 NN YO s L He
Emission Im"enm of Aerosols Aerosols 1 BC(Black Carbon) 00 (Organic Carbon)
and Their Precursors in China Greeahouse Gases : OO CHA{combustion only)
(™WHL3 im 2000 by Kannari, Akivoshi.)
Yukata Toanooka Aren : China (by Provinee)
. dapan, South Korea, North Korea, Mongolla Talwan
Fred. Solloma Univ, Focully of Economics, Depl. of Secial For Grld Mapping South-East and Sonth Asds avea Inchoded
Emviresnanbal
L ImpastatCollage Centre for Envircnemnaental Polcy
Dats Year 2000 = 2001
#moll yionaoko@nity. com Grid Skre 1 longitsde, latitade, 0,25 deg
Full presentation:

http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Tonooka_session3.pdf

Prof. Dr. Garivait: Small-scale stationary combustion (incl. agr. waste burning)
Overview presentation (IIASA and EDGAR experience)

anmqq I}umlng &H{:A\ Lnuntrmi

Development of Inventory of
Pollutants Emissions from Open
Biomass Burning in the Mekong
River Basin Sub-Region

Savitri Garivail, JASEE

JOINT ACCEMTIGER Workshap on
Apthrepogenic smisslons far aon-0ECD couniries in glebal irmateris

& JGSEE T SBJGSEE T et

Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Garivait_session3.pdf
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Dr. J. Cofala: Large-scale combustion. Overview presentation

Janusz Colala and Zhigniew Kilmont Emission control technologies in RAINS(1)
sHEE sEE

Im tedal, several hundreds control aptions
Assessment of emissions from large-scale ¢ SOx

industrial combustion = Law subur fieels
= Add-on controls (n-furnace and FGD)
Overview of IIASA’s experience - Controls on process emissions

+  HOx, stationary:
- Primary measuies
= Sagondary measures (SMCR, SCR)
= Conrols of pRosass emissions

Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Cofala_session4.pdf

H. Vallack: Links to other activities and arrangements for future work

RAPIDC

Harry Vallack Regional Air Pollution in Developing Countries
Stockholm Ervronment institute {RAPICC) programme
University of York
UK & South Asia: Mald Declaration on the Prevention and Contrel
ks of Air Pollution fn South Asia and its Likely

Effects
Joint ACCENTIGELA Workshop on Aninropogenic
emissions far non-0ECD In glatial
IASA, Laxenburg, Austria
Tth - 101h Fels 2008

+ Southern Africa: Air Poliution Informanion Netwark for Africa
APINA

Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Vallack_Friday.pdf

J. Olivier: Links to other activities and arrangements for future work

1. E‘anmd:

= dred greenhouse gases OO, CH, MO and new
gases HFCs, PFCs, SFy 19?45:19'35

- rone precursons OO, NO,, NMVOC 26 wel 25 50,

EDGAR 1.2; Relference database - :.:H:*zléﬁr v B Vet e R 3
and trend data For 1970-1935 22 e z

kg - www e sl sdgar

= (OFCs, halons, HCFCs © 1900-1935

Full presentétioﬁ: httb://ww(/il.iiasa.aé.ét/réins/hweetings/ACCENT_GEIA/presentations/OIivier_Fridayl.pdf
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J. Olivier: Presentation by rapporteurs

Road: General

importent source

=  NMNVOC & CO - large share In national ol
+  NOx & PM-BCIOC — significant share

WA DD o ANE g ener EI8 ikaae s om Comieption

BALA, | mearibung, 510 Fadraary 2000

EFa highty dependsnt on vefice types and contral

Road and Off-Road Transport: hechnologies {cataylic comveness)veguiation
Summary of lssues

EFs gererally kess dependent on driving modes (urban-furai-
R

Spacific msues in non-0ECTE
+  2-siroke ergines hgher shares (£, India)
«  [bumsa higher shares (par of HOV, with aihar EFE)

Full presentétion: http://wwv_\}.iiésa.ac.at/rains/meetings/ACCENT_GEIA/presentétions/OIivier_FridayZ.pdf
J.v.Aardenne: Presentation by rapporteurs

Small-scale combustion

Small-scale combustion s Included categories:

_ ] \ = open biomass burning, specifically
Chairman: Z. Klimont agricultural residues

Raporteur: J. van Aardenne = residential combustion (cooking,
heating - stoves, boilers)
s commercial and industrial combustion
(boilers) and processes

Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Aardenne_Friday.pdf
Z. Klimont: Presentation by rapporteurs

Quality: 2
Activity data
Large-scale combustion = Fuel and production statistics
generally available”
Chairman: 1. Olivier m Principal sources of energy data is
Raporteur: Z. Klimont IEA; higher uncertainty of sectoral
data

s Alternative data sets available; may
provide better coverage of specific
sectors and fuels, e.g. OLADE in LAC

" Some issues for smallest countries where data need to be
derived on the basis of proxies (population, GDP)

Full presentation: http://www.iiasa.ac.at/rains/meetings/ACCENT_GEIA/presentations/Klimont_Friday.pdf
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