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EXECUTIVE SUMMARY

The technical review of nati onal i nvent ori es

a view to improving the quality of emission datad associated information reported to the
Convention on Long Range Transport of Air Pollution (CLRTAP). Another objective okthe r
view is that for reporting under the Convention and for other organisations with similar inte
ests, such as the United NatsoFramework Convention on Climate Change (UNFCCC) and the
European Uniondés National Emission Ceilings
tising and monitoring inventory improvements is achieved. The review process over the past
yeas has also falitated tre identification of a number of inventerglated issues and imprev

ments have subsequently been implemented. The review process of emission data has been d
veloped on the basis of feedback from Parties and from the Task Force on Emissitaries/en

and Projections (TFEIP) and is seen by Parties as valuable for the improvement of their national
emission inventories.

Parties to the CLRTABubmit air pollutant emission data (S®C,, NMVOCs, NH;, CO,HMs,

POPs and PM) annually to the Centre onigsion Inventories and Projections (CEIP) aod n

tify the CLRTAP Secretariat thereof. The deadline for the submission of 2006 data wds 15 Fe
ruary 2008. Parties are requested to report emission inventory data using standard fognats in a
cordance with the MEP reporting guidelines (UNECE, 2003).

The European Union (EU) Member States (MS) also report their emissionspIN&Q
NMVOCs and NH under the NECI and emissions of NQCO, NMVOCs and S@under the
EU Greenhouse Gas Monitoring Mechani&-MM) @,

The review process of these inventories is carried out in three stages. At each stage, xational e
petts have the opportunity to clfy issues or provide additional information. In previous years,

the stage 1 and stage 2 test results were it@alin a single report. This year, in order to better
reflect the review process as defined indgh&l e tstard pro e d u r ernselt, a depataistatus

report (stage 1) and Synthesis and Assessment i(gpage 2) have been produced. Additions to

the revew stage 1 and stage 2 compared to previous years are described at the beginning of the
appropriate chapters and include new indicators like emission per capita and emission per GDP
for all Parties submitting data.

Data submitted by Parties during the 8@@porting round has been made publicly available on
the newly released CEIP webpage:

http://www.ceip.at/emission  -data-webdab/2008-submissionsunder-clrtap/ .

In addition, the officially reported emission data submissions were made available on the CEIP
website on 15 June 2008

(http://iwww.ceip.at/emission  -data-webdab/emission-as-reported -by-parties/ ).

@ Directive 2001/81/EC of the European Parliament and of the Council of 23 October 2001 on national emission
ceilings for certain atmospheric pollutan®fficial journal of the European Communitie809, 27.11.2001, p. 22.

@ Decision No280/2004/EC of the European Parliament and ofiancil of 11 February 2004 coerning a mech
nism for monitoring Community greenhouse gas emissions and for implementing the Kyoto Pfofficiall,
journal of the European Communitie49, 19.02.2004, fL.

CEIPI Centre on Emission Inventories and Projections 9
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Timeliness

Thirty-eight Parties (from 51) to the Convention submitted inventories before 31 May 2008. Of
these Parties, 30 reported emission data by the due date of 15 February 2008, representing an
increase of two compared with the 2007 reporting round. Figureelclepter2.1.1) ind-

catesthat 59% of Parties reported on time and that a further eight Parties submitted data before
31 May 2008, increasing the number of submissions t%.7%his is again an increasenco

pared with last year and represents the higmastber of submissions in the history of then€o
ventior?. Eleven Parties to the Convention did not submit any data in 2008 (Appendix 1 Table

63).

Nineteen of the EL27 Member States provided inventories under the NECD by the reqgeired r
porting deadline of B December 2007, compared to 16 MS submissions in the previous cycle.
An additional seven MS submitted inventories before 30 April 2008

Completeness of reporting

In this 2008 reporting round, 11 Parties (from 39 Parties reporting) submitted only 28067da
Parties reported emission data for all pollutants or a significant amount of data fromrit990 o
wards. Additionally, seven Parties (Ausi Denmark, Finland, France, Italy, Sweden and United
Kingdom) submitted 198Q006 time series. Reporting of paulate matter (PMs, PMyo) be-

gan in 2000, and this year 21 Parties reported the full time series 622060

Under the NECD, 26 MS provided the obligatory 2005 final emissions (except Greece) and 27
MS submitted 2006 preliminary emission data. Gredenot report NH emissions, neither for

2005 nor for 2006. Updated 2010 projections were not provided by two MS (Hungary»xand Lu
embourg).

Format

Parties and Member States report in the requested NFR format, but a6l the repar

ing templatesThe reporting of information in nestandard formats greatly increases thei-diff
culties associated with data processing and analysis and in addition manual editing naight intr
duce errors. Countries are encouraged to use the initial quality control ERDAB, to check
their emission data upon submission.

Transparency

Transparency of reporting under the CLRTAP slightly increased compared to 2007. -Bixenty
Parties (66% of those reporting inventories) submitted an Informative Inventory Report (IIR) in
conjunction with their 2008 CLRTAP submissions. Provision of an IIR is essential forian eff
cient centralised stage 3 review. There is no obligation under the NECD for Member States to
submit a report explaining the submitted inventories.

% The European Community submitted CLRTAP inventory data afubi@ and Iceland on Zéine. It was not poiss
ble to include these late submissions in the review process and subsequently these data are not reflegged in the fi
ures and tables in this rapo

* Luxembourg submitted NECD inventory data in July and it was not possible to include these late submission in the
review process.

10 CEIPI Centre on Emission Inventories and Projections
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Recalculations

The number of countries reporting data both in 2007 and in 2008 was %7 ¢7all Parties).
More than half of these countries (23) recalculated some of their data in 2008. NMVOC is the

pollutant for which most recalculations were reported, followed by 8Q, NG, Cd, Pb and
NHs.

Only 11% of all recalculations performed were higher thab0#6 in magnitude. Large reka
culations were most frequently observed for HCB, DIOX and Pb emissions. From these results
it can be concluded that the emissions ofmpaillutants might be considered more accurate than

of other pollutants. Large POPs recalculations indicate higher uncertainty levels of these emi
sions.

There is evidence that only a few Parties seem to recalculate their emissions across the whole
time series, even though this is essential for obtaining consistent emission trends. The reported
recalculations of NECD inventories were in general minor for all four components, with a few
exceptions observed for N@nd NMVOC.

100

[] Increased emissions [l Decreased emissions

75

50

. N

NGO, CO NMVO( SGQ NH; PMo PMs TSP Pb Hg Cd DIOX PAH HCB

Number of recalculations >+/ -10%

Figure S1: Number of recalculations in 2008 per component and emission increase/decrease for
recalculation £10%.

Key category analysis

The results of the KCA (based on the top seven categories for each pollutant) shbiSthat
Road Transportatiotis within the top seven source categories for all pollutants excepar8D
NHa;, being the most important key category for NBd CO and theesond most significant
source of NMVOC, PNMy and PM s emissionsl1AlaPublic Electricity and Heat Productiois
responsible for a significant fraction of N@nd SQ emissions, and in Eastern Europe &ddi

ally for CO and PM,, while 1A2 Manufacturingindustries and Constructiocontributes sig
nificantly to NQ,, CO, SQ and PM s emissions1A4b Residentialk the most significant key
source for PMy and PM s emissions, the second most significant source for CO and important
also for NMVOC and SQemissions4B Manure Managemerig the dominant source of NH
emissions.

CEIPI Centre on Emission Inventories and Projections 11
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The distribution of key categories téied for Eastern and Westermibpe is omparable. Some
differences such as the higher share of transport in emissions in Western Europe &uid high
phur emissions froAlaPublic Electricity and Heat Productiom Eastern Europe look &e
sonable, but for example relatively high emissions o MHvaste treatmerin Eastern Europe
would require more detailed analysis to be explained. Howevergdleis beyond the scope of
this report.

Inventory comparison

Performing a comparison of national totals from different inventory submissions is relatively
simple and immediately shows potential inconsistencies between inventories. A sumneary of r
sults slowing the EU27° comparison performed between officially reported data to the NECD,
CLRTAP and UNFCCC for 1990 and the most recent reporting year (2006) is given in-Appe

dix 5. Differences larger than 0% between emission data submitted under the CLRTAP and
under the NECD were found for 11 countries out of the 27 Parties assessed. Differences under
the UNFCCC in the respective 1990 and 2006 inventories were found ¢t ®8the 31 Paies
assesed (Figure S2). Reons for differences between emissions reported under the CLRTAP,
NECD and the UNFCCC are diverse and may occur due to different reporting requir€raents

ble 1), improvements made to inventorieg dol diffelent reporting dates andrers in reporing.

5 Luxembourg and Italy did not communicate 2005 data to the LRTAP Convention, whereas Greece submitted it too
late to bencluded in the testing.

12 CEIPI Centre on Emission Inventories and Projections
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20

Number of inventories

2007 | 2008 | 2007 | 2008 2007 | 2008

2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008

LRTAP vs
NECD

LRTAP vs
NECD

LRTAP vs | LRTAPvs
UNFCCC NECD

LRTAP vs
UNFCCC

LRTAP vs
UNFCCC

LRTAP vs
NECD

LRTAP vs
UNFCCC

NGk CcO NMVOC SQ NH;

| [l flagged [CJNA  [] notflagged

flagged = differences occurred
not flagged = no differences between the two inventories
NA = one or both inventories were not available for the review

Figure S2: Overview of differences between 2006 and 2005 inventories submitted under the CLRTAP
and UNFCCC.

Implied emission factors

Atotal of 256 IEFr el at ed questions were raisweutliers n this
were found within the Energy Sector. Fewer outliers occurred in the Agriculture, Waste and
Solvents sectors, but it must be taken into account that for these sectors the numbermof tests u
dertaken was much lower. Industrial processes are notlgtlin the IEF analysis, because it is

not possible to aggregate activity data to the level at which tests are undertaken.

In the 2008 review round the number of outliers flagged by experts was higher than in 2007 for

all cauntries, except for the Czeclepublc, Edonia, Mdta, Ranania Slovaka and Latviavhere

it remai ned the same and for France, for whi ch
and Switzerlandbs inventories were included in

Emissions per capita and emissions per GDP

For the first time new indicators (emissions per capita and emissions per GDP) were calculated
for all Parties which submitted national total emissions of main pollutants and PM to CEIP.
Outliers could indicate differences in natidreconomies, but also inconsistencies of trends or
among Parties. This typaf information will serve reviewers during the stage 3 review process
as an indicator of potential problems when checking national inventories.

CEIPI Centre on Emission Inventories and Projections 13
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Gridded data in EMEP models

Griddad data and projections are part of the five yearly reporting obligation and as such were
not due in 2008However, seven Partig¢gstonia, Finland, Latvia, Lithuania, Portugal, Rem

nia and Spainsubmitted gridded sectoral and national total emission®aadParty (Slovakia)
re-submitted gridded national total emissions. Parties reported new data and resubmissions as
follows: Portugal and Romania for 2005; Latvia for 2000 and 2005; Slovakia and Estonia for
1990, 1995, 2000 and 2005; Spain for 1990 to 20@Buania and Finland submitted gridded

data for the year 2006 Figure@EIP also imported late 2007 submissions of 2005 gridded data
for the European Community and Croatia into the system. Based on this new grid data CEIP
calculated the new spatial disiution of the emissions in the EMEP grid.

The availability of 2005 gridded sector data used for EMEP modelling improved considerably
compared to 2000 gridded sectoral data used before. The increase in reporting of gridded sector
data is appreciated, hewer EMEP is still required to perform spatial distribution of emissions

for more than 506 of Europe by applying its own methods

14 CEIPI Centre on Emission Inventories and Projections
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1 INTRODUCTION

The review process of emission data has been developed on the basis of feedback from Parties
and from thelrask Force on Emission Inventories and Projections and is seen by Parties as val

ale for the improvement of theirational emission inventories. The technical review of national

i nventories checks and assesses oFigthe qualiyd dat a
of emisson data and associated infiaaition reported to the Convention. Another objective of the

review is that for reporting under the Convention and for other organisations with similar inte

ests, such as the United Nations Frameworkweéantion on Climate Change (UNFCCC) and the
European Unionds National Emission Ceilings Dir
tising and monitoring inventory improvements is achieved. The review process over the past
years has also facilitated theeitification of a number of inventorselated issues and imprev

ments have subsequently been impleménted

This report has been prepared by the European Monitoring and Evaluation Programme (EMEP)
Certre on Emission Inventories and Riations (CEIP), in cooperation with the European Bnv
ronment Agency (EEA). The report rafte progress in ession reporting under the Convention

in the 2008 reporting round and emission reporting under the NECD. It summarises the main
conclusions of the annual stage 1 atafe 2 reviews of emission data focusing on futuré cha
lenges in improving the quality of emission data reported under the Convention and the NECD.

Preliminary results from the 2008 review process were discussed at the joint meetingasfkthe
Force onEmission Inventories and Projections (TFEIP) and the European Environmeant Info
mation and Observation Network (EIONET) in Tallinn, EstoniaZ8/May 2008). Based on
these discussions, some of the tests will be further revised, removed or substituted in the future.

1.1 Reporting obligations

Parties to the CLRTARBubmit air pollutant emission data annually to the CEIP and notify the
CLRTAP Secretariat thereof. In padlar, in 2008 Parties were requested to report emission
data on SQ NO,, NMVOCs, NH;, CO, HMs, POPs and PM. The deadline for submission of
2006data was 15 February 2008. A summary of the reporting obligations can be downloaded
from the CEIP websife Paties to the Convention are requested to report emission inventory
data usg the nomenclature for reporting (NFR) templates in accordance with the E®AEP r
porting guidelines (UNECE, 2003) and as subsequently amended by the TFEIP and endorsed
by theEMEP Stering Body. Submissions should consist of both quantitative and qualitative i
formation. Qualitative data, including description of methodologies, can be included in-the vo
untary informative inventory reports (lIR).

® For example, through revision of the current Emission Reporting Guidelines, the update of the EMEP/CORINAIR
Guidebook and the extension of the Nomenclature For Reporting (NFR) to accommodate more detailed reporting
of PersistenOrganic Pollutants (POPs), Heavy Metals (HMs), Particulate Matter (PM) and/iitrane Volatile
Organic Compounds (NMVOCs).

"(CEIP) was established by Austriads Federal Environment

8 http://www.emep -emissions.at/reporting -instructions/

CEIPI Centre on Emission Inventories and Projections 15
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The European Union (EU) Member Stasdso report their emissions of §ONO,, NMVOCs
and NH; under the NEC Directive001/81/EC on national emission ceilings for certain atmo
pheric pollutants (NECL¥), and emissions of NQ CO, NMVOCs and S@under the EWGreen-
house Gas Monitoring Mechanis(g@U-MM)®. This information should also be copied by

Me mber States to

the EEAOS

Ei on 4.

Reportnet

The three reporting obligations differ in the number and type of air pollutants, the geographical
coverage of countriefor example, France, Spain, Portugal and the UK) and the inclusion of
domestic and international aviation and navigation in the national total, but for most countries
the differences are minimal. The CLRTAP and UNFCC@ission inventories also differ

slightly in the sector spilit.

Tablel1: Major differences between the

reporting obligations under the CLRTAP, NECD and the UNFCCC.
CLRTAP (NFR)

Included in
national total

Domestic aviation (LTO)

Included in
national total

Domestic aviation (Cruise)

Not included in
national total

International aviation (LTO)

Not included in
national total

International aviation (Cruise)

Not included in
national total

International navigation on rivers

Not included in
national total

International marine

NECD

Included in
national total

Not included in
national total

Included in
national total

Not included in
national total

Included in
national total

Not included in
national total

EU-MM (CRF)

Included in
national total

Included in
national total

Not included in
national total

Not included in
national total

Not included in
national total

Not included in
national total

Calculations based
on fuel sold

Calculations based
on fuel sold or used

Calculations based
on fuel sold or used

Road transport

Parties are requested to check their submissions for correct formatting, internal consistency and
completerss before transmitting them to the CEIP eteeiat for reviews. To facilitate this task,

the latest update of the electronic datecking tol, REPDAB, including key source analysis

and trend plots, was made available to Parties at:

http://www.ceip.at/reporting  -instructions/repdab/ .

© Directive 2001/81/EC of the European Parliament and of the Council of 23 OctoberrRfatiamal emission dei
ings for certain atmgheric pollutantsQfficial journal of the European Communitie809, 27.11.2001, p. 22.

9 Decision No 280/2004/EC of the European Parliament and of the Council of 11 Februugo@@8rning a meeh
nism for monitoring Community greenhouse gas emissamsfor implementing the Kyoto Protoc@fficial
journal of the European Communitied49, 19.02.2004, p. 1.

= http://cdr.eionet.europa.eu

16 CEIPI Centre on Emission Inventories and Projections
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1.2 Review process

The joint technicateview is carried out by EMEP and the EEA. It is performed in accordance
with the methods and procedures for the technical review of air pollutant emission inventories
endorsed by the Executive Body of the CLRTAP at if8 &ssion in December 2007 (UNECE
2007). The review has been performed in line with the 2008 workplan of the Convention (ECE/
EB.AIR/GE.1/2007/10).

The process is carried out in three stages. At each stage, national experts have the opportunity to
clarify issues or provide additionalformation. They may also express their views at meetings

of the Task Force on Emission Inventories and Projections. The detailed nesordpian is

prepared annually in cooperation witie EEA and the TFEIP Expert Panel on Review.

As of 2008 the technical review of inventories is being carried out in the following three stages:
. Stage 1An initial check of submissions for timeliness and completeness;

. Stage 2A synthesis and assessment of all national submissions with respect to consistency
and comparability of data with recommendations for data quality improvement;

, Stage3in-dept h reviews of selected countriesd inve
according to the workplan agreed by the Executive Body.

In previous years, stage 1 and stage 2 test results were combined in a single report. This year, in
order to better reflect the review process as
(UNECE, 200Q), separate Status reports (Stage 1) and Synthesis and Assessment repa2)s (stage

have been produced. Additions to the review stage 1 and stage 2 are described at the beginning

of the appropriate chapters and include, for example, new indicators sewtisafons per ¢a

ita and emissions per GDP for all Parties submitting data.

1.3  Accessibility of emission data

The 2008 stage 1 and 2 review assessed emission data (including gridded data) reported under
the CLRTAP to the UNECE Secretariat and emissionsrted by EU Member States under the
National Emission Ceilings Directive before 30 May 2008. The information submittedrby Pa
ties during the 2008 reporting round has been made publicly available and is kept up to date. It
can be accessed from the CEIP wasdpg http://www.ceip.at/emission  -data-webdab/2008 -
submissionsunder-clrtap/ . In addition, the officially reported emission data were madd-avai
able on the CEIP website 45 June 2008n(tp:/iwww.ceip.at/emission  -data-webdab/emission-
as-reported -by-parties/ ). Gapfilled and gridded emission data for modellers were distributed to

all EMEP centres by 16 April 2008 and will be accessible to the public from September 2008.
The data reported under the National Ceilings Directive is made available to the public through
the EEAOGs Dat & SPerrnvuiacle cwoelBtattisrtépertgMarcts 2068gaed 1
stage 2Synthesis and assessment rep@lise 2008) were distributed to the Parties.

A contribution irkind to EMEP was made by Belarus in 2008. This contribution consists of a
reportAEmi ssion inventory gui 8e bToloek pdreevfed coep meamtt h i
provided as an annex to this report. The main report is available on the CEIP website.

12 EEA DataServicehttp://dataservice.eea.europa.eu/dataservice/

CEIPI Centre on Emission Inventories and Projections 17
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2 STAGE | REVIEW

The stage 1 review performed by CEIP consists of automated tests which astiesslitiess,
completeness and formaft the submitted national inventories. Stage 1 tests applied in the 2008
review were:

la Timeliness of reporting

1b Format of submission

1c Completeness per pollutant for entire submitted time series and
1d Completeness per sector for 2006 emissions.

The resilts of these initial automated tests were presented to the Parties in the form of individual
countryStage 1 Status reportsy 16 March 2008. Countries were invited to provide comments
or resubmissions, if applicable, within two weeks.

2.1 Timeliness

Key messages & Timeliness

CLRTAP: A total of 30 Parties (59 %) reported emission data on time by the due date of
15 February 2008, an increase of two Parties since 2007. Between 16 February and 31 May
2008, an additional eight Parties submitted data. The Europe an Community submitted data
by 10 June and Iceland by 26 June. This brought the number of submissions to 40 Parties
(78 %), an increase of three Parties compared to last year, and the highest number of su b-
missions recorded in the history of the Convention.

NECD: The timeliness of MS reporting has improved compared to the previous reporting ¢ y-
cle. By May 2008, 26 of 27 MS provided inventories; Luxembourg submit data in July 2008. 19
MS provided inventories by the required reporting deadline of 31 December 20 07, compared
to 16 MS submissions in the previous cycle.

Timeliness of reporting has slightly improved under both the CLRTAP and NECD reporting o b-
ligations. However, it is still not considered satisfactory due to late delivery of data from a
number of Parties. This hamp ers the inclusion of reviewed emi ssion data in the EMEP data-
base and hence assessment work performed under the Convention.

2.1.1 CLRTAP

38 Parties (from 51) to the Convention submitted inventories before 31 May 2008. Of these Pa
ties, 30 reported emission data by the due date of 15 February 2008, representing an increase of
two compared with the 2007 reporting round. The above figures indicate tBatos®arties

reported on time and that a further eight Parties submitted daia 34 May 2008, increasing

the number of submissions to %6 The European Community submitted inventory data aluhe

2008 and Iceland on 26 Juh€d his brought the number of submissions to 40 Partie§d)7&n

13 1t was not possible to include these late submissions in the review process and subsequently these data are not r
flected in the figures and tablesthis report .
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increase of three Parties comparedast lyear, and the highest number of submissions recorded
in the history of the Convention. More details are provided in Appendix 1, Bable
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2.1.2 NECD

I nformation in this section is based on Europe:
to the European Commission and #ieA and explanatory information provided by MS to the

European Topic Centre on Air and Climate Change (AQT) before 31 May 2008. An oke

view of the status of reporting under the NECD is given in Appendix 1, Bable

19 out of 27 Member Statssibmitted national inventories of gONG,, VOCs and NHto the

EEAG6s EI ONET Reportnet Centr al Data Regpository
fore 31 December 2007. Poland, Ireland, Lithuania, Italy and the Czech Republic delivered i

ventaies belveen 1 Jawuary ad 1 Felruary 2008, $ainby 13 March 208 and Greecédy 21 April

2008. Figure2). Luxemburg submitted NECD inventory in July 2608
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Member States submitting inventories within deadline are displaje@ark green), the others right (light gre:

Figure 2: Status of reporting date of NECD inventory provision to the CDR or European
Commission.

Timeliness of reprting has slightly improved under both the CLRTAP and the NECD, but is
still not considered satisfactory due to late delivery from a number of Parties. This hampers the
inclusion of reviewed emission data in the EMEP database and hence assessment-work pe
formed under the Convention.

4 It was not possible to include these late submissions in the review process and subsequently these data are not r
flected in the figures and tables in this report.
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2.2 Completeness

Key messages d completeness

A number of Parties that submitted data in 2008 did not provide complete time series in line
with the current reporting requirements. Inventories cannot be compared if countries pr o-
vide incomplete and/or inconsistent data.

CLRTAP:11 Parties (from 39 Parties reporting) submitted only 2006 data. 17 Parties re-
ported emission data for all pollutants or a significant amount of data from 1990 onwards.
Seven Parties (Austria, Denmark, Finland, France, Italy, Sweden and United Kingdom) sub-
mitted a complete 1980 -2006 time series.

Reporting of particulate matter (PM .5, PM,g) is requested for the year 2000 onwards, and 21
Parties this year reported the full time series from 2000 -2006.

Reporting of data for years in the 1980s is much lower than from 1990 onwards. For the Main
Pollutants in NFR sectors, about half of the countries report emissions back to 1980.

A number of Parties do not submit regular information in the annual reporting rounds under
the Convention. Three Parties 6 Luxembourg, Lichtenstein and the Russian Federation & did
not submit data in 2008. Efforts to improve the regularity of reporting need to be made by
Albania (new party), Azerbaijan, Bosnia and Herzegovina, Iceland, Kaz akhstan, Kyrgyzstan
and Montenegro (new party), even though these Parties are only Parties to the Convention
and not to any of the pollutant specific Protocols, except Iceland, which has ratified the
POPs Protocol

NECD: 27 MS submitted inventories under the NECD. However, submitted inventories were
not always complete (e.g. Greece did not provide final 2005 data, Greece also did not report
2006 NH emissions).

The Emission Reporting Guidelines under the CLRTAP (UNECE, 2003) asks Parties to submit
emissios for 19801 latest year (2006) for Main Pollutants, 1900atest year for HMs and
POPs, and for 2000 latest year for PM. It has to be noted that the polluspetific CLRTAP
Protocols only formally request reporting from countries which have ratti@&rotocol for the
Protocol base year, for the year after the entry into force of that Protocol and for subsequent
years.

2.2.1 CLRTAP

Of the 38 Parties that submitted data (before 31 May 2008) several did not provide ful-time s
ries in this reporting roundL1 Parties submitted only 2006 data. Complete time series of the
main pollutant§CO, NH;, NMVOC, NQ, and SQ) in NFR format for 1992006, which is the
period relevant for the review of the Gothenburg Protocol, were reported by 17 Parties (15 in
2007),and 17 Parties also provided complete time series (2006)of main heavy metals (Pb,

Cd and Hg).Out of these, seven Parties (Austria, Denmark, Finland, France, Italy, Sweden and
United Kingdom) submitted 198R006 time series. Reporting jpérticulatematter(PM,.s, PMyo)

is requested for the year 2000 onwards, and 21 Parties reported the full time series2ifaB)00
this year. Out of those, 12 Parties also reported figures back to 1990. 31 Parties prowided info
mation onPOPs(PAH, DIOX and HCB) Appendix 2 Tablé
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An overview of completeness per country, emission year, pollutant and sector fror8Q8B0
for Main Pollutants and particulate matter (PNnd PM) is provided in separate file anA
nex A to this report and can be downloaded using the link

http://www.emep -emissions.at/review -process/review -2008/.

It is apparent that there are large gaps in the emission dateagevand that reporting in the
1980s is much lower than from 1990 onwards.

A number of Parties do not submit regular information in the annual reporting rounds under the
Convention. Three Partigs Luxembourg, Lichtenstein and the Russian Federdtidid not
submit data in 2008. Efforts to improve the regularity of reporting need to be made by Albania
(new party), Azerbaijan, Bosnia and Herzegovina, Iceland, Kazakhstan, Kyrgyzstan aed Mont
negro (new party), even though these Parties are only Parties @onvention and not to any

of the pollutant specific Protocols, except Iceland, which has ratified the POPs Protocol.

The different interpretations of what ifFormally
cult to provide a clear message to Berties on whether their inventory is complete or ng- Fi

ure 3 presents the completeness of officially reported data to the CLRTAP in the form of colour

maps. This is the visualisation of the test results (1d) provided in the individual Status reports to

the Parties. For the main gases {SRO,, CO, NMVOC and NH) the complete time series

from 1980 to 2006 are assessed, for,P&hd PM, only the years from 2000 to 2006 are taken

into account.

While the maps on the | ef high(edelad complefepessjtms Fi gur e
only means thaParties filled in all the cellén the NFR tables either with a number or with n

tation keys (i.e. the formal definition of completeness according to the Reporting Guidelines).

Closer to actual completenesksectoral inventory data (as needed e.g. by modellers) are the
figures given in the maps on the righti side (s
not occurring were reported by Parties). Figure 3 indicates that although many countries filled

in all cells in the NFR tables, completeness of sectoral inventories in the EMEP database is in

the best case under 76

2.2.2 NECD

Under the requirements of the NECD, Member States shall by 31 December each year report f
nal emission data for the previousaydut one and provisional emissions for the previous year.
In the 2007 reporting cycfe 24 MS provided the obligatory 2005 final emissions (exGepece)

and 27 MS submitted 2006 preliminary emission data. Greece did not repomistions,
neither for 2005 nor 2006.

An overview of NECD emission inventory data (status as of 31 May 2008) is given in Appendix
2, Table8. A more detailed description of the data submitted in the 2007 NECD reporting round
is contained in the NECD Stat report 2007.

5 The reporting deadline was 31 December 2007.

16 EEA 2008.European Commmity NEC Directive Status Report 2007. EEA Technical reflarpreparation)
European Environment Agency, Copenhagen.
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The maps on the left (Total) show if Parties filled in all cells in the NFR tables either with a number or with a
notation key according to the formal definition of completeness in the Reporting Guidelines.

The maps on the right (Value + NO) show what percentage of cells contains emission data or
the not atinotocclerenyg. 6 NOO

Figure 3: Completeness of sectoral data.
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2.2.3 Gridded data and projections

Gridded dataand projectionsare part of the five year reporting obligation and as such were not
due in 2008. However, sevenrBes (Estonia, Finland, Latvia, Lithuania, Portugal, Romania and
Spairn) submitted gridded sectoral and national total emissions and one Party (Slovakik) re
mitted gridded national total emissions. Parties reported new data and resubmissions as follows:
Portugal and Romaniaif 2005; Latvia for 2000 and 2005; Slovakia &stonia for 1990, 1995,

2000 and 2005; Spain for 1990 to 2006; Lithuania and Findahainitted gridded data for the

year 2006 (Figure 4CEIP also imported late 2007 submissions of 2005 gridded data from the
European Community and Croatia into the system. The availability of 2005 gridded sector data
used for EMEP modelling improved considbly compared to 2000 gridded sectoral data used
before.

In 2008, 18 Parties submitted emission projections, out of which only 13 Parties submitted data
for 2020. Analysis of the completeness of projections is out of the scope of this evaluation.

20

15

13

12
10
[l 2000 gridded emissions

8 (reported in 2006)

Number of Parties
=
o

|:| 2005 gridded emissions
(reported in 2007)

4 4 4 [ 2005 gridded emissions

3 3 3 3 3 (reported in 2008)
Il 2006 gridded emissions

(reported in 2008)

0 .
Main PM HMs POPs
(SQ, NOx, NHa, (PM.s, PMuo) (Pb, Hg, Cd) (PAH, DIOX,HCB)
NMVOC, CO)

Figure 4: Reporting of gridded sector data to the CLRTAP in 2008.

Note: Iceland, Switzerland and Cyprus resubmitted 2005 gridded data in June 2008 and the
United Kingdomsubmitted 2005 gridded data on 2 July 2008. It was not possible to include
these late submissions in the review process and subsequently these data are not reflected in the
figures and tables in this report.
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2.3 Format

Key messages 6 Format

CLRTAP: Most Rrties (28) reported both gridded and non -gridded emissions using the re-
quested NFR formats, however five Parties altered the reporting templates, which resulted

in a need for additional manual processing of submissions. Another five Parties submitted
part of the data in NFR and part in other formats.

A number of Parties did not submit 1990 -1999 data in NFR tables. This hampers comparison
of sectoral trends.

NECD: Eighteen MS (2 in the previous reporting round) submitted inventories in non-consistent
form ats (e.g. using modified templates).

It is recommended that all Parties use the REPDAB tool for initial quality control before
submitting the inventories.

The reporting of information in non -standard formats greatly increases the difficulties ass o-
ciated w ith data processing and analysis.

Number of submitted inventories

CLRTAP NECD

Format
. NFR tables
[ ] modified NFR tables
. other format

[ other format for
part of the data

Figure 5. Format of the CLRTAP (due 15 Feb 2008) and NECD (due 12 Dec 2007) inventories
submitted in NFR tables and/or other formats.

2.3.1 CLRTAP

Under the CLRTAP, mod®arties (28) reported both gridded and-goidded emissions in the
requested NFR formats, but five Parties (Greece, Macedonia, Monaco, Slovakia and Serbia) a
tered the reporting templates and five Parties (Belarus, Hungary, Romania, Slovenia and Spain)
stbmitted part of the data in other formats, making manual editing of submissions necessary b
fore the data could be loaded to the database. A number of Parties did not subrii®9990

data in NFR tables. This hampers comparison of sectoral trends.
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2.3.2 NECD

NECD emission inventories from 18 MS were submitted in modified Excel tables. For these 12
countries, automated consistency and completeness tests could be performed only after ETC
ACC had transferred these submissions into NFR standard tables.

The reportng of information in norstandard formats greatly increases the difficulties &ssoc

ated with data processing and analysis. This work is resource demanding and has the potential to
introduce errors in the reported data. It is recommended that all Pakieadeantage of this

easy and rapid way of initial quality control of their emission data upon submission
(nttp://www.emep -emissions.at/reporting -instructions/repdab/ ).

2.4  Transpare ncy and Informative Inventory Reports

Key messages 0 Transparency

Transparency of reporting under the CLRTAP has slightly increased compared to 2007. 26 Par-
ties (66 % of those reporting inventories) submitted an Informative Inventory Report (lIR) in
conjunction with their 2008 CLRTAP submissions.

The IR should be provided in a working language of the UNECE and include key information
on inventori es, such as reasons for recalculations, new (closed) larg e emission sources, expla-
nati on of trends, geographica | coverage and the impl ementation of country specific methods/
data.

To enable the review teams to work efficiently Parties are encouraged to provide key info  r-
mation in English.

The provision of an lIR is essential for an efficient centralised stage 3 review.

There is no legal obligation under the NECD for Member States to submit a report explaining
the submitted inventories.

Transparency means that Parties should provide dmarmentation and report a level of-di
aggregation that sufficiently allows to understand how the inventory was compiled and assure it
meets good practice requirements

In 2008, the number of Informative Inventory Reports (IIRs) submitted by Parties tineder
CLRTAP has increased by five Parties to 26 ¥66f those reporting inventories) compared to

last year. Although, the increase in the number of IIRs submitted is a positive development, the
reports do substantially differ in both structure and contérig therefore timeonsuming to

find the necessary information in the lIRs. Therefore, Parties are urged to use the template for
the recommended structure of IIRs as contained in Annex VI to the revised Emission Reporting
Guidelines. In addition, in aumber of cases Parties submitted IIRs in their national languages.
The present Reporting Guidelines (UNECE, 2003) specify that inventory reports are to be su
mitted in one of the working languages of the UNECE, and where relevant, Parties are encou
aged 0 submit also a translation of the reports into English. To increase transparencynef inve
tories, it would be essential that key information on inventories, including reasons for eecalcul
tions, new (closed) large emission sources, explanation of treddeeaimplementation afoun-

try specific methods/data are reported according to the Guidelines.
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Under the NECD there is no legal obligation for Member States to submit an inventory report
In 2007, only five Member States (Austria, Finland, GermanyiN#tberlands and Slovakigjo-

vided some explanatory information on their inventoridsmber States are encouraged tn-co
sider submitting a short informative report in the future including key information as described
in the paragraph above and specificQIE information. This information includes for example

a) how the national totals reflect the requirements of Article 4 related to maritime traffic and
aircraft emissions (LTO cycle/cruise) and b) which territory is covered in the submitted inve
tory in thecase of Member States such as Portugal, Spain and France

The provision of key information in a transparent manner would enable a more targeted co
parison of inventories submitted under the CLRTAP and NECD. It has to be noted that an eff
cient stage 3eview is possible only for Parties which submit an IIR.

™ In the 2007eporting cycleFrance providednadditional table with national totals excluding ovessareas, e
tugal sehan explanatory netsaying thatMadeira and Azores Islands are included, Spain provided information
thatCeuta and Melilla are included along with the Peninsula and Balearic Islands while the Canary Islands are e
cludedin accordance with Articl@ c.
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3 STAGE 2 REVIEW

The stage 2 tests assess the retations, key category analysis, inventory comparisahtegnds
and time series of the sulitad national inventees. The following stage 2 tsswere performed
in the 2008 review:

2a Recalculations

2b Key category analysiSLRTAP

2c Key category analysNECD

2d Inventory comparison

2e Trends

2f Time series

2g Implied emission factors (IEF).

Data included in the stage 2 review were emissiobsniited under the CLRTAP, emissions
reported under the NECD to the European Commission and the EEA, and emissions reported
under the UNFCCC and EEA before 31 May 2008. The results of the tests were made available
to the Parties in the form of individualrgyesis and assessment reports by 6 June 2008. Parties
were requested to respond within four weeks after receiving the report.

3.1 Recalculations

Key messages d Recalculations

CLRTAP: The number of countries reporting data both in 2007 and in 2008 was 37 (7 3 % of all
Parties). More than half of these countries (23) recalculated some of their data in 2008, but
11 Parties submitted only 2006 data.

The number of recalculations for ind ividual pollutants does not differ significantly. NMVOC is
the pollutant that s recalculated the most often, followed by CO, SO , NQ, Cd, Pb and NH.

Only 11 % of all recalculations performed were higher than + -10 %. Large recalculations were
most frequently observed for HCB, DIOX and Pb emissions.

From these results it can be concluded that emissions of main pollutants might be consi d-
ered more accurate than emissions of other pollutants. Large POPs recalculations indicate
higher uncertainty levels of these emissions.

There is evidence that only a few Parties seem to recalculat e their emissions across the
whole time series, even though this is essential for obtaining consistent emission trends.

NECD: The recalculations were in general minor for al | four reported components, with a few
exceptions observed for NO, and NMVOC.

It is important and necessary to identify inventory recalculations and to understand their origin
in order to correctly evaluate the officially reported emission data. This is especially the case
when emission ceiling targets are expressed in absolute (asnis the Gothenburg Protocol

and NECD) and not as percentage reduction targets (as in the Kyoto Protocol for greenhouse
gases). From a country perspective, it is considered good practice to recalculate the whole times
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series when new information (i.&ctivity or emission factor data) becomes available in order to
provide comparable and consistent data. The magnitude of recalculations also providesisome
cation of the general uncertainty of the emissions.

3.1.1 CLRTAP

In this test (2a), differences beterenational totals reported by Parties to the CLRTAP in 2008
and 2007 are determined and differences larger 0% are flagged. The formula used to
determine the magnitude of recalculations is (1005§¢XX2009/X 2007)-

From 39 reporting Parties, 28ovided recalculated inventories (11 Parties submitted only 2006
emissions). An overview of all recalculations of the official CLRTAP submissions for ttre prio
ity pollutants submitted in 2007 and 2008 is presented in Figure 6. A negative value iralicates
decrease in emissions reported in the year 2008 relative to emissions reported in 2007- All cou
tries were provided with the results in their country specific stage 2 review reports.

The number of recalculations for individual components does not diffeificantly and varies
between 179 and 241, whereas NMV@ the pollutant that is recalculated most oftetipived
by CO, SQ NO, Cd, Pb and Nkl Outside this interval lies HCB with 103 recalculations oAlt
gether, there are about the same numbeositige and negative recalculations.
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Figure 6: Number of recalculations in 2008 per component and emission
(increased/decreased emissions).

Focusing on the number ofcalculations larger than £0 % (highlighted cells in Appendi$,
Table9) it can be seen that only 24 of all recalculations performed were higher in magnitude
than+10%. Large recalculations were most frequently observed for HCB, DIOX and Bb emi
sions (Figure 7). Extreme recalculations were observed in inventories of Cyprus 1990 and 2004
2005 (PAH by around 20%), Ireland 2000 and 2005 (Pb by more than #)pMalta 2004
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2005 (PM5s by above than 15%), Romania 2005 (PMabove 8006, Cd and Hgmore than
150%) and Slovenia 20602001 (DIOX by almost 600&6).

From these figures could be concluded that Parties appear to prioritise their inventories for main
pollutants by carrying out frequent, and for all but NMVOC, small percentage recalculations
Hence of emissions of these pollutants might be considered more accurate than emissions of
other pollutants. Recalculations performed for BGHMs and PM often lead to relatively large
changes in emissions, which indicates higher uncertainty of this&pts compared to tHdain
Pollutants.

100

[] Increased emissions [l Decreased emissions

75

50

. N

NGO, CO NMVO( SG@ NH; PMo PMs TSP Pb Hg Cd DIOX PAH HCB

Number of recalculations >+/ -10%

Figure 7: Number of recalculations in 2008 per component and emission increase/decrease for
recalculation+ 10%.

Thefrequencyandmagnitude of the recalculationgriesconsiderably over the time series- E

rors detected for a specific year may be the reason for some of the big jumps in the size of the
recalculations shown in the graph. The recalculationtaflgvtime series used to indicate aitev

sion of inventory methods and/or improvement of activity data. The less frequent recalculation
of historical data might indicate inconsistent time series.

3.1.2 NECD

Major recalculations were performed for Nend NMVOC,while for SQ and NH; only rel-

tively minor recalculations were reported. Relatively large recalculations occurred in Austria
(NO,, NMVOC), France (NQ NMVOC, SQ), Sweden (NQ, Belgium (NMVOC), ltaly
(NMVOC, SQ), Spain (NMVOC), Germany (NMVOC, SPHungary (SQ) and United Kig-

dom (SQ). The other countries in general showed either no or only minor recalculations. It was
not possible to present an overall estimate of the recalculation for #i& Eldcause data for
several Member States was missinghia 2007 or 2006 submission. Appendix 4, Tahigéso

13 present the differences between data reported in 2007 and data reported in 2006.
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3.2 Key category analysis

Akeycategory¥i s one that has significant influence o
absolute level of emissions, the trend in emissions, or both. A key category analysis was carried

out both for the CLRTAP and the NECD inventories for all Parties that sidohniglevantn-

formation and were included in the country specific Synthesis & assessment reports that were

made available to the Parties in June 2008.

3.2.1 Key category analysis for Western Europe and Eastern Europe

In addition, a key category analysis & CLRTAP inventories for th&/estern Europgand

Eastern Europ@ country groups fomain pollutantsand PM was undertaken. The share of the
top seven key categories is depicted ien Figure
maining categoriedt is important to note that several factors affect which emission categories
are determined as being key categories at the Eastern/Western Europe level. Specifically, Parties
sometimes report using different levels of aggregation within the NFR repodingnclaturé

this of course influences the amount of eiiss assigned to specific NFR catggs. Similarly,

Parties use of the emission inventory notation key IE (included elsewhere) means that emission
estimates for one NFR sector can be includeeniission estimates of a different sector. As a
consequence, the aggregated KCA may not always accurately reflect the share of all sxain emi
sion sources, but can provide valuable information for the Parties and reviewers. It im-also i
portant to note thahe results of KCA for individual Parties may differ from key sourcesrdete
mined for Eastern or Western Europe (see Appendix 7).

A number of emission categories were identified as being key for more than one of the seven
pollutantsassessed. The resultstioé KCA (the top seven source categories are listed) show that
1A3bRoad Transportatioris within the top seven categories for all pollutants except®0

NHa;, being the most important key category l®, and CO and the second most significant
source br NMVOC, PM,, and PM s emissions1AlaPublic Electricity and Heat Productios
responsible for a significant fraction B, andSO, emissions, and in Eastern Europe additio

ally for CO and PM,, while 1A2Manufacturing Industries and Constructi@ontributes signif

cantly toNO,, CO,SQ,and PM s emissons. 1A4b Residéial is the most sigiicant key source

for PMy and PM s emissions, the second most significant source for CO and important also for
NMVOC and SQ Emissions4B Manure Managemeist the dominansource of NHemissions.

The distribution of key categories identified for Eastern and Western Europe is comparable and
some differences like the higher share of transport in emissions in Western Europe anitt high
phur emissions frorRubic Electricity and Heat Production in EasteEurope look reasonable,

WA key category is the one that has significant influenc
emissions, the trend in ession levels or both (IPCC, 2000). Th®IEP KCA follows the IPCC definition of a key
categoryi the sectors,n descending order of size, that cumulatively tota¥®5f the totalPartyemissions are
identified as being key categories.

Western Europe countries as used ithe EMEP database= Austiia, Belgium, Switzerland, Germanpenmark,

Spain, Finland, FrancélnitedKingdom, Greece, Ireland, Iceland, Italy, tigenstein, Luxemburg, M&d, Monaco,
Netherlands, Norway, Portugal, Sweden

Eastern Europe countries as used in the EMEP databaseAlbania, Armenia, Azerbaijan, Bosnia & Herpeg

vina, Bulgaria, Belars, Cyprus, Czech Republic, Estonia, Georgia, Croatia, Hungary, Kyrgyzstan, Kazakhstan,
Lithuania, Latvia, Republic of Mdlova, Montenegro, MacedoniaplBnd, Romaia, Serbia, Russian Ferhtion,
Slovenia, Slovakia, Turkey, Ukraine.
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but for example relatively high emissions of NH waste treatrantin Eastern Europe wddire-
quire more detailed analysis to be explained. This, however, goes beyond the scopepairthis
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Western Europe T NH; Eastern Europe T NH;
4D1

6 A
6B

4D1 Other
Sources
6D 1A4b
1A4c
Other
4B Sources
4B 2B
1A3b
2B
Western Europe T PMy Eastern Europe T PMy
1A2 Other Sources 1A1la
Other
rces 4B
Source: 1A3b 1A2
1B1
1A3b
4bl 1A4c
1A4b
>cC 2A 1A4b
Western Europe T PMs Eastern Europe T PMs
1Ala
Other S Other( 1Ala
Sources 1A2 ources
6C 1A2
1A3b 2C
2C
1A4c LASl
2A
1A4c
1A4b 1A4b
1A 1 a... Public Electricity and Heat Production 2 B.... Chemical Industry
1A 1b... Petroleum Refining 2 C.... Metal Production
1A 1c... Manuf. Of Solid Fuels and Other Energy Industries 3 A.... Paint Application
1A2... Manufacturing Industries and Construction 3 C.... Chemical Products, Manufacture and Proceessing
1 A 3b.... Road Transportation 3D... Other
1A 3c.... Railways 4 B.... Manure Management
1 A 3d.... National Navigation 4D ... 1 Direct Soil Emission
1A 4 a.... Commercial/lnstitutional 6 A.... Solid Waste Disposal on Land
1A 4b.... Residential 6 B.... Waste-water Handling
1 A4 c.... Agriculture/Forestry/Fishing 6 C.... Waste Incineration
1B2.... Oil and Natural Gas 6D ... Other
7. Other

WEST =Austria, Belgium, Switzerland, Germany, Denmark, Spain, Finland, Fran ce, United Kingdom, Greece,
Ireland, Iceland, Italy, Liechtenstein, Malta, Netherlands, Norway, Portugal, Sweden.

EAST =Bulgaria, Belarus, Cyprus, Czech Republic, Estonia, Croatia, Hungary, Lithuania, Latvia, Macedonia,
Poland, Romania, Slovenia, Slovakia, Turkey, Ukraine

Figure 8: KCAresults2006 CLRTAP inventories comparison of AEast
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3.2.2 The results of KCA for individual Parties

The results bthe key category analyses for all Parties that provided PO0O@missions is -

vided in Appendix7. Twenty sixcategories were identified among the top ten key categories
(Aaggregatedo) in all countries. Titesignii-u mber of
cantly; from two (Aaggregatedo) key categories
key categories (e.g. in the Netherlands).

The structure of emission sources also shows big variations. The categories appearirg most fr
guently in te top ten key categories are the following:

1 A 1 a Public Electricity and Heat Production

1 A 2 Manufacturing Industries and Construction

1 A 3 b Road Transportation

1 A 3 c Railways

1 A 4 a Commercial/lnstitutional

1 A 4 b Residential

1 A 4 cAgriculture/Forestry/Fishing

C Metal Production

A Mineral Products

4 B Manure Management

4 D 1 Direct Soil Emission.

Road Transport is a significant source of gind PM s emissions with the highest reported

share in Canada (3 and 48% of nationat ot a | emi ssions) ; i npgcontrast
and PM ;s emission from Road Transportation is rather low (bo#)4Other common sigriif

cant sources are Residential Heating, which makes up for the highest sharg efriddgions in

Norway (70%) ard Cyprus (5%%), and Electricity and Heat Production (e.g. in Malted@)5

Further investigation of these differences is beyond the scope of this report and should be part of

the stage 3 review.

3.3 Comparability dlInventory comparisons

Key messages d Invent ory comparisons

Differences larger than 0.1 % between emission data submitted under the CLRTAP and under
the NECD were found for 11 countries out of the 27 Parties assessed. The highest differences
are observed for NO, and NMVOC, the lowest ones for NH;.

Differences larger than 0.1 % between emission data submitted under the CLRTAP and under
the UNFCCC in the respective 1990 and 2006 inventories were found for 18 out of the 31 Pa r-
ties assessed. Differences occurred most frequently for NMVOC, followed by NO ,, CO, and SQ.

Reasons for differences between emissions reported under the CLRTAP/NECD and the
UNFCCC are manifold and are mainly due to different reporting requirements, but may also
be caused by errors. Errors in inventories or inconsistent reporting, w  hich would also lead to
differences, cannot be identified by automated tests as they are currently designed.
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Differences observed in CO and NMVOC emissions seem to be mainly due to differences in
reporting of LULUCF/Nature, the memo items and 1A3b Transpo rt.

The aim of the comparability test is to compare national totals reported to the NECD, CLRTAP
and the UNFCCC (under which emissions of the indirect GHGs CQ, NKAVOCs and SQ
should be reported). Performing a comparison of national totals from diffieneentory sb-
missions is relatively simple and immediately shows potential inconsistencies betweea-invent
ries. A summary of results showing the &' comparison performed between officiallg-r
ported data to the NECD/CLRTAP and the UNFCCC for 199Qtlamanost recent reportingar
(2006) is given in Appendix 5, Tabled fio 18. Differences are expressed as percentages (%).
Flagged values indicate differences of more th&nl% between the respective national totals.

Figure9 shows the number of flagged values (i.e. differences %).ty pollutant and byer-

porting obligation. In 2008, 31 Parties were included in this test, four more than in&00@t

all emissions were reported by all countries, some differences could not be calculatedt(NA
applicable). In general, the number of flagged values for the comparison between the CLRTAP
and the UNFCCC was higher than for the comparison betweeNElR® and the CLRTAP.

The highest number of differences was observed for CO and NMVOC, the lowestfor NH

35

25

20 1

Number of inventories

2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008

CLRTAP vs| CLRTAP vs
NECD UNFCCC

CLRTAP vs
UNFCCC

CLRTAP vs| CLRTAP vs
UNFCCC

CLRTAP vs| CLRTAP vs CLRTAP vs
UNFCCC NECD

NG« CcOo NMVOC SGQ NH;

| [l flagged [CJNA  [] not flagged

flagged = differences occurred
not flagged = no differences between the two inventories
NA = one or both inventories were not available for the review

Figure 9: Overview of differences between inventories submitted under the CLRTAP and UNFCCC in
2008 andNECD in 2007.

2 Luxembourg and ltalyid not communicate 2005 data for the LRTAP Convention; Greece submitted it too late to
be included in the testing.
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Table2 provides a summary of findings for the entire time series. Highlighted cells indicate
differences in the reported natidriatals were higher than% or higher than 28 (in one or

more years) between tiheporting obligations. Differeses under 26 between the CLRTAP and
NECD inventories were estimated in nine countries from 28 tested. (0 means that no differences
betweerthe two inventories appeared in any of the years listed in the first column).

Table2: Overview of differences between the CLRTAP inventories and inventories submitted under
the NECD, period 1992006.

CLRTARNECD T Di f f stervalsi[®ole s i
(From values reported in 2008, CLRTAP = 100%)
Years NO, NMVOC SQ Comment
Austria 19901 2006 -13;26 -06;21 -11;1 NECD without fuel tourism
Belgium 19907 2 -39;02 -33;99 -24;0 -2.8;9.1
Bulgaria 2006 0 0 0 0
Cyprus 19901 2 -24;0.1 -04;1.6 0;0.1 -0.2;04
Czech Republic 2006 -0.9 3.7 0.2 -0.1
Denmark 199071 2 0 11;1.6 0 14.7 ;19.4
Estonia 19907 2 -16;0 -22;148 -05;0 -11.7;0
Finland 20001 2 -1.8;23 -11;11 -43;143 -0.1;04
France 19907 2 -05;0 -0.6 ;0 0 0
Germany 19907 2 0 0 0 0
Greece 2006 0 0 0 NA
Hungary 129%0’022(%0’2 -0.2;01 -11;0.1 -05;0 -18.6; 10.5
Ireland 199071 2 -54;73 -54;64 -04;07 0;0.2 NECD withaut fuel tourism
Italy 19901 2 -25;06 -32;1.3 -45;03 0;12.7
Latvia 19907 2 -11;-04 -01;0 -15;0 0
Lithuania 2006 0 0 0 0
Luxembourg NA
Malta 20007 2 -04;-0.3 -0.1;0 -3.1;0.3 | large differences only 20001 2003
Netherlands 20017 2 -145; -8 L -0.3;3.1 | large differences only 200112003
Poland 2006 -0.7
Portugal 19907 2 0 0 0 0
Romania AV, 0;7.9 - 3.6;125 0;6 large differences only in 2000
20051 2
Slovakia 200271 2 0 0 0 0
Slovenia 20021 2- 02;33 -01;01 -08;39 Lraedferencesonlyfrom
Spain 19901 2 53;79 3;44 1.8;3.5 0.7;0.9
Sweden 199071 2 0 0 0 0
United Kingdom 20001 2_ -2.2;2.8 -1.7;11.5 | large differences only in 2000

Differences > 25 | Differences = 20%
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Table3: Overview of differences between the CLRTAP inventories and inventories submitted under
the UNFCCC, period 1992006.

CLRTARUNFCCAd Differences in intervals [%] (From values reported in 2008, CLRTAP = 100%)

Years CO NMVOC SO
Austria 1990712006 0 0 0 0
Belgium 199012006 9.9;19.3
Bulgaria 2006
Cyprus 1990712006
Czech Republic 2006
Denmark 1990712006 0 0 0 0
Estonia 1990712006
Finland 1990712006 -0.2;10.9
France 199012006 -1.1;0.8 -9.8; -5.7 -6.2; -1.8
Germany 199012006 0 0.2;0.2 0 0
Greece 200512006 0;0.9 0;21 0;0.8 0
Hungary 1995, 2000, 20 0;27 -4.8 ; 15.3 -12.9; 3.9 -13.5;0.1
Ireland 1990712006 -0.6;0 -0.8;0 3;5.9 0
Italy 1990712006 -0.1;0 -0.8; -0.1 -0.5; -0.1 -0.1;0
Latvia 1990712006 0 0 0 0
Lithuania 2006 0.1 -0.7 -7.5 2.9
Luxembourg NA NA NA NA NA
Malta 200012006 -05;-0.2 |-7720;-3592 -89.3;,228  -01:0
Netherlands 1990712006 -2.6 ;1.6 -4.7 ;9.9 -1.6;1.7 -1.6;3.1
Poland 2006 1.1 1.2 0.6 -0.7
Portugal 1990712006 -3.2;6.3 -1.1;0.4
Slovakia 200071 2006 0 0 0 0
Slovenia 200012006 0 0;1 -12.9;0 0;37
Spain 1990712006 1;1.2 0 0 0
Sweden 1990712006 0 0 0 0
United Kingdom 1990712006 0 0.1;04 0.1;0.2 0
Norway 1990712006 0 0 0 0
Switzerland 199012006 -47;21  -146;-48 |-06.0,-368 -0.4;0.5
USA 2002712006 53;6.2 -2:9.3 7.5;18.6 0

Differences > 2% | Diffefences = 20%

The reasons for differences between emissions reported under the CLRTAP/NECD and the EU
Monitoring Mechanism are differences ieporting obligations. The three reporting obligations
differ in the following three areas: a) mainly in the geographical coverage of countries (e.g. for
France, Spain, Portugal), b) in the inclusion or exclusion of domestic and international aviation
and ravigation in the national total, c) in the reporting of the Land Use, Land Use Change and
Forestry (LULUCF) sector. Additionally, emissions from road transport reported under the EU
Monitoring Mechanism have to be calculated based on the amount of fdelvdwireas erai
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sions reported under the CLRTAP/NECD may be calculated based on the amount of fuel either
sold or usetl. The major differences in reporting obligations are summarised in Table 1

Possibilities for further streamlining and harmonisation of emission reporting, especialy rela
ing to the UNFCCC and the European Community greenhouse gas monitoring mecsiaoigd,
be explored.

Errors in invetories or inconsistent reporting, which would also lead to differences between i
ventories, cannot be identified by automated tests as they are currently designed. These errors
can only be detected during the stage 3 review.

3.4  Time series consistency

Key messages | Time series consistency
This test identifies trends and sudden changes in time series data reported by countries.

Time series with standard deviation greater than 0.2 were flagged, as were individual values
wit hin time series if the respecti ve residual value (regression forecast value 1 reported value)
was greater than 2.5 standard deviations from the mean of all residuals within the time series.

The aim of this test was to highlight instances of dips and jumps in trends in time series data
ported by countries. Only data reported in the new NFR reporting format was analysed and data
for which at least three years were reported. Flagged data are presented in country reports. Dips
and jumps in the inventories were flagged for all countriesiging sufficient amount of data

to be analysed.

Reported time series data were logtidnsformed prior to analysis in order to reduce intra
series variability and improve general time series linearity. A linear regression was subsequently
applied to tle logtransformed values for each time series. Time series with a large sigma (sta
dard deviation >0.2) have been generally flagged. An individual value within the time series
was identified as a dip/jump if the respective residual value (regressionsfovatigei reported

value) was greater than 2.5 standard deviations from the mean of all residuals within the time
series. Only time series responsible for a significant fractio®{p8f the national total are-

cluded.

Identified dips and jumps have lrelagged at both a detailed and aggregated sector level (due

to inconsistencies that occur in some cases between the reported subsectors and aggregated se
tors). A summary of the findings is not provided here, but country responses to the flagged va
ues wil be evaluated and presented during the next joint TFEIP/EIONET meeting planed for
October 2008.

2 pustria and Ireland submitted two versions of inventories, one calculated on the basis of fuel sold (under CLRTAP)
and the other adjustedrffuel tourism(under NECD) However,for most of thePartiesit is not clear how ersi
sions from combustion of fossil fuels are estimated (e.g. if road transport estimates are based on fuel used or fuel
sold).
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Figure 10: Examples of dips and jumps highlighted in time series consistency tests

35 Consistency

| mpls ed emi ssi

Key messages | Consistency: Implied emission factors

Potential inconsistencies were identified by sectoral inventory experts and were flagged to
the countries on the basis of automated checks and general and sector -specific criteria.

256 | EF rel ated

quest.

ons were raised in t

within the Energy Sector. Fewer outliers occurred in the Agriculture, Waste and Solvents

sectors, but it must be taken into account that for these sectors the num

ber of tests unde r-

taken is much lower. Industrial processes are not included in IEF analyses, while it is not
possible to aggregate activity data to the level at which tests are undertaken.

In 2008 a new documentation system to record questions to/clarifi
being set up. This should prevent flagging issues that have been clarified from the next r

view round onwards.

cations from the Parties is
e-

In the 2008 review round the number of outliers flagged by experts was higher than in 2007
for all countries except f or the Czech Republic, Estonia, Malta, Romania, Slovakia and Latvia
where it remained the same and for France for which no outlier was flagged for any year.

Norway 6 s and Switzer|l

a n d 0 s udednnvttee hEF tests fae the firsttine

Not all parties which submitted CLRTAP inventories could be included in the testing because

CRF tables with the required data (activity data) were not always available. From a techn
cal viewpoint, all countries with complete UNFCCC CRF tables could be tested,

i-
but that

would require timely reporting under both Conventions.
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From the fee dback received during the TFEIP meetings it can be concluded that the 1EF test out-
comes are useful for national experts and assist countries in improving their national inventori es.

Implied emission factor (IEF) tests were calculated from 2008 CLRTAP submissions for the
secors identified as key categes for Western and Eastern European Coufitriese pollutants
examined are NQ CO, NMVOC and SQ PM,,and PMs. IEF values wee derived from:

a. emission data reported by Parties to the CLRTAP and

b. sectoral activity data reported to the European Commission under tMMEQF under the
UNFCCC.

This yeards NECD inventories wer gam®WMsin-ncl uded
ventories and two more countries were assessed. The objective of the implied emission factors

(IEF) test was to identify significant changes of IEFs within time series and/or betweaen cou

tries. Implied emission factors were calculated for the seddertified as key categories for

Western and Eastern European countries for the year 2006.

Only inventories submitted by the 27 EU Member States plus Norway and Switzerland could be
tested due to the lack of activity ddtar the iemaining Parties. It has to be noted ttedpite re

porting of activity data under the CLRTAP, we have not been able to perform the impleed emi
sion factor test using reported CLRTAP activity data because of a number of inconsistencies.

The IEFs were atgsed with the UNFCCC outlier tool. Due to the multitude of the poteotial
liers resulting from the automated tests the test results were evaluated manually. In general, dips
and jumps of more than 4@ were listed and sent to the countries for consiera

It should be clearly recognised that flagged IEF values do not necessarily indicate any underl
ing inconsistency in an inventory: dips and jumps within the time series might simply be due to
industries having closed or to changes in the fuel splitgssingle year, etc. Differences across
countries might similarly be due to different types of activity data used for calculation, use of
different abatement equipment, different fuel splits, etc.

Examples of IEFs that have been flagged are shown imd-idufor outliers within the IEF time
series. The example in the left figure might indicate a real change in the IEF, whereas the outlier
in the right graph looks suspicious. Nevertheless, both cases would be flagged to countries.

% The Key categories change minimally ovengi Using the same key sources in tests enables comparisons to be made
across different reporting years.

2 Only countries which submitted inventories in CRF format to the UNFCCC on time could be included in this test.
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Figure 11: Example of IEF analysis showing data points that would be flagged as an outlier in the
time series 199005 (SQ, 1A3d Navigation and 1A2c Chemicals).

Figure 12 flags outliers acrossuntries. Whereas in the left hand chart only one nhumber in one
country is out of the average range, which most likely indicates an error, thdaightchart

shows that the EF in the whole time series are higher for the respective country. Thisimay ind
cate either an error or that the country is using other methods, emission factors or activity data.
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Figure 12 Examples of IEF analysis showing data points that would be flagged as outliers. The
figure presents the highest and lowest IEF 192005 for each country in 2 sectors
(VOC, 1A3b Roadransportation) and (NQ 1A3d Navigation).

It has to be noted that not every outlier highlighted by the automated IEF tool is included in the
statistics below. Potential inconsistencies for further consideration were identified by sectoral
inventory exper on the basis of general and sector specific criteria. 256 |IEF related questions
were raised in this yeardéds country reports. |t
clarified in previous year s wadasseismentirapatte. d agai
In 2008, a new documentation system to record questions to/clarifications from the Pagties is b

ing set up. This should prevent flagging issues that have been clarified from the nextoavéw

onwards.

Whereas from the 2006 to tB607 review the number of findings per country increased for all
Eastern countries (probably because of increased reporting), five of them were able to decrease
the number of findings in the 2008 review. For the other Eastern countries the numbdr of fin
ings further increased except for Latvia where it remained the $ague€13). In the 2008 e-

view round the number of outliers identified by experés\wigher than in 2007 for all countries
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except for the Czech Republic, Estonia, Malta, Romania, Slovakia and Latvia where it remained
the same and for France for which no outlier was identified for any year. Norway andrSwitze
land are included in the IEtsts for the first timeRigure13).

14
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- W N° of outliers 2007
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Figure 13: Comparison of number of outliers for main gases (N@O, NMVOC, S, NHs)
identified during 2008 review (27 EU MS, Norway and Switzerland).

In the 2008 review the implied emission factor test for,P&hd PM, was performed for the
first time. Outliers were detected for 17 Parties.
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Figure 14: Comparison of number of outliers for PA and PM, s identified during 2008 review
(27 EU MS, Norway and Switzerland).
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Most outliers were found within thénergy Sector (646). Fewer outliers occurred in thgri-

culture (23%), Solvents (%6) andWaste(4 %) sectors, but it must be taken into account that

for these sectors the number of tests undertaken was much lower. Concerning pollutants, most
outliers wee found for NH (54), followed by PMs (34) and SQ(30). The pollutant for which

fewest outliers were identified was N@ith 18 outliers (Table 4). A few examples of intéres

ing observations made by the expert review team are included in this report.

Table4: List of CLRTAP key categories where most outliers were identified.

NOx CO NMVOC SOx NHs; PMg PMs all pollutants
1A1a Public electricity and heat

production e < 2 4 & 2y
1A1b Petroleum Refining 2 4 2 8
1Alc Manufacture of Solid _fuels and 5 5 4

Other Energy Industries
1A2 gﬂg::tfricgtlijcr)irrllg Industries and 3 3 1 4 4 5 20
1A3b Road Transportation 1 3 5 4 3 16
1A3c Railways 2 2
1A3d National Navigation 4 5 4 8 5 5 31
1A4a Commercial/lnstitutional 3 1 4 8 8 24
1A4b Residential 1 5 8 8 12
3A Paint Application 12 12
3B Degreasing and Dry Cleaning 5 5
3C Chemical pr(_)ducts, manufacture > 2

and processing

4B1la Dairy cattle 11 11
4B1b Nondairy cattle 13 13
4B3 Sheep
4B6 Horses 3
4B8 Swine 13 13
6C Waste Incineration 8 8
Number of outliers per pollutant 18 21 28 30 54 28 34 213

The comparison of total (CO, SONOyx, PM,s5, PMyo) IEF values and analys®f trends sg-

gests that most of the Parties use the same (or at least the same type of) activity data for their
GHG and air pollution inventories. Absolute levels of IEF (in 1A) indicate that either the-Inve

tory Guidebook (EEA/EMEP, 2007) is widely useaif emission calcutéon and/or that the tée
nological standardare quite similar at leastithin EU-15 countrie$. In gereral, calculatedEFs

of new EUMS show larger fluctuations in trends.

In categorylAla Public electricity and heat productio80,, NO, and PM 5 IEF trends look
consistent for most of the Parties. I n case of
SO, NO, and PM 5, which could indicate a stronger us e
than the us@f ogpeclicreastred mata. Trends in RMnd PM, IEFs look
Acongruentd for all Parties.

% |EFs of 1.A categories can not bizectly compared with #1EFs in the Inventory Guidebook (GB) becatise
GB providesEFs bysector and type of fuelhereas wealculatelEFs by sector and "totéliel consumption
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The SQ IEFs show a decrease since 1990 for all Parties where complete time serieslare avai

able. FormostEl 5 MS t he graphs show Ahaandjomps,BA cur ves
most a linear decrease for longer periods., NEPs hare decreased in most countries since 1990

and show similar trends as $0n contrast, trends of CO IEFs show a very different picture.

The IEF trend has increased since 1990 and/or a ewofldips and jumps in time serieg-a

pear, whereas some Asmallerfi Parties have al mos:s

The trends in PMs and PM, IEFs are quite remarkable for many Parties (e.g. almost linear for
longer periods). The PMand PM; IEF trends in Eastern Europe Parties in general show more
dips and jumps than in Western Europe Patrties.

The IEF trends in categoryAlb Petroleum refiningar e no't as Al ilAdaar i as i
Public electricity and heat productiomhich is most probd due to the low number of refinery

plants per Party. This means that restructuring or emission reduction measures of single plants
have a high influence on the | EF although some

The assessment of IEF treridscategorylAlc Manufacture of Solid Fuels and Other Energy
Industries (SO,, NOx) leads to the conclusion that most Parties use the same data for GHG and
AP calculation.

The analysis of absolute values and trends of IEFs in catég@yanufacturing Industries

and Construction(CO, SQ, NOy, PM, 5, PMyo) leads to the conclusion that most parties use the

same data for GHG and AP calculation. According to the Reporting Guidelines (UNECE, 2003)

different combustion technologies with different emission dtaristics should be included in

this category. It is remarkable that despite tt
for selected periods.

1A3 b Road transportationFor NO, and CO there was a trend of decreasing IEFs for all Pa
ties, for most with smooth time series (withit dips and jumps). NHEFs showed a broadersdi
tribution, and the trend of the IEF reached a maximum, wboturredin different years for
different countries. For PM IEFs dips and jumps of several orders of magwéneedentified,
most likely they are due to errors.

1 A 3 d National Navigationfor two countries IEFs for all pollutants showed the same striking
pattern (dips/jumps or IEFs differing from the average in the same order of magnitude), most
likely indicaing problems with the activity data for this category. The sudden dip of the SO
IEF for this category in a number of countries is likely to be due to legal measures concerning
the allowed S content in fuels.

1 A 4 a Commercial and Institutionalmost of he findings in this category were findings r
garding PM IEFs. Given the incompleteness of PM data in this sector a need for improvement
of emission factors becomes evident. For the same Parties as in 1A3d IEF patterns for different
pollutants are similamyhich could also result from problems with activity data.

1 A 4 b Residentialfor CO nodips and jumps we flagged. However, the trend is increasimg

some countries and decreasing in others. Farse@eral IEFs were flagged, the dips coudd r

sult fromlegal measures. For two parties increases of PM IEFs of several orders of magnitude
were found, which result most likely from errors

A number of Parties have not reported complete time series of ca®§olyentsemissions. In
some countries activityada are available for certain years, but no corresponding emissions are
provided in CLRTAP inventories. Generally, in this sector the comparability of impliediemis
factors between countries is rather limited, e.g. IEF in 3B range betWe@d256.93079 t/t in
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the year 2005. The reason for such fluctuations might be the inconsistent use of unitsfer the di
ferent definitions of activity data

For categonBA Paint applicationimplied emission factors of 1, close to 1, or even higher than
1 kg NMVOC/kg paint were detected in a number of inventories. This is surprisingly high since
all emission factors cited in Table 8.1, chapter 0601 Paint application of the EMEP/CORINAIR
Emission Inventory Guidebodk2007 are lower than 1 kg NMVOC/kg paint.

CategorydB Manure managementAlthough the NH implied emisgn factors per amhal cae-

gory of most of the Parties are at a comparable level, some Parties (especially the Mediterranean
countries) show significantly lower values. The level of Mhissiors highly depends on the

level of N excretion rates per animal category and the different animal waste management sy
tems considered. Nitrogen excretion rates could not be subject of this review and shotid be fu
ther examined, e.g. during the stage 3 reviénother reason for the deviation might be f di

fering consideration of sutategories of livestock (e.g. the accounting of piglets) or the-incl

sion of manure spreading in sector 4.D. High iatenual changes in the time series in thé-agr
culture sectoindicate inconsistent activity data and/or incomplete recalculations.

6C Waste Incinerationthe IEF analysis was performed for CO only. For numerous countries
the trend showed striking dips and/or jumps, which if not an error could be due to thenbew nu

ber of waste incineration plants per Party (measures of single plants have a high influence on the
IEF).

Virtually all findings for PM, also held for PMs, which shows the link between these data sets.
For some countries similar findings for the sameryeand for different pollutants were ident
fied, probably indicating that there might be a gesb with the activity data used to calculate the
IEFs. In general, PM data was less complete and also less consistent than data forlather pol
ants, which reflets the priorities of earlier years and efforts made to improve data fér ¢ise a
sico pollutants.

3.6  Comparability T Emissions per capita, emissions per GDP

Key messages | emissions per capita, emissions per GDP

For the first time new indicators (emissions per capita and emissions per GDP) were calcu-
lated for all Parties which submitted national total emissions of main pollutants and PM to
CEIP.

Outliers might indicate differences in national economies, but also inconsistencies of trends
or among Parties. This type of information will serve reviewers during the stage 3 review
process as an indicator of potential problems when checking national inventories.

New indicators €émissions per capita and emissions per GiMere calculated for all Parties
which submitted national total emissions of main pollutants and PM to CEIP. Inclusion of these
new tests had been recommended by the TFEIP.

The two indicatoremissions per capitandemissions per GDRere calculated for all Parties
which submitted national tot@missions of main pollutants and PM to CEIP. Information on
population and GDP comes from the Eurostat database.
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For this report twdypes of graphs for both indicatorsvesbeen setged: a) minimum, marium

and average value for each Party and b) 880Iand 2006 value for each Party (Appendix 6).

More detailed tables and graphs were sent to all Parties together with the stage 2 Synthesis and
assessment reports.

Outliers might indicate differences in national economies, but also inconsistenciesdsfdre
among Parties (for example approximately two times highepn BMI PM s emissions per ¢a

ita in Estonia, Norway and Portugal than in the remaining Parties). This type of information will
serve reviewers as an indicator of potential problems wheckeig national inventories.
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4 GRIDDED DATA FOR ENPFEMODELS

Key messages | gridded data

Gridded data and projections are part of the five year reporting obligation and as such were
not due in 2008. However, seven Parties (Estonia, Finland, Latvia, Lithuania, Portugal, R o-
mania and Spain) submitted gridded sectoral and national total emissions and one Party
(Slovakia) re-submitted gridded national total emissions.

The increase in reporting of gridded sector data is appreciated, but EMEP is still requi  red to
perform spatial distribution of emissions for more than 50 % of Europe by applying its own
methods.

Gridded sector data is requested infj@arly intervals from 1990 onwards, but only 12 Parties

to the CLRTAP had reported gridded sector datangfuéntage in the 8x50km® EMEP grid by

2006 fttp://www.emep.int/grid ). These countries represented?2®f the area covered by the
Parties. In 2007, officially gridded sector data was included in the spatial distribution for 20
countries: Austria, Belarus, @eany, Demark, Estonia, hland, France (2000 emissionsr-

gay, Ireland, Italy (2000 emissions), Lithuania, Latvia, Netherlands (2000 emissions), Norway,
Portugal (2004 emissions), Sweden, Slovenia, Spain, Switzerland and United Kingdom (2004
emissions). These Parties cover%af the area within the EMEP domaR005 gridded a-

tional totals that were submitted late (September 2007) were imported into the database as well.

Eight Parties (Estonia, Finland, Latvia, Lithuania, Portugal, Romania, Slovakia and $pain) r
ported gridded national totals and seven Partietofita, Finland, Latvia, Lithuania, Portugal,
Romania, Spain) gridded sector data in 2008, whereas three Parties (Finland, Lithuania and
Spain) reported new gridded data for 2006. Six Parties also provided new Large Point Source
(LPS) data. The data subteitl in 2008 were reviewed on format, internal consistency amd co
pleteness. The gridded sector data of Romania could not be imported because of undefined NFR
codes. Corrections were needed in two cases to be able to import data to the database.

There was B0 a late submission of gridded data for Cyprus (17 June 2008), and the European
Communitysubmitted gridded national totals for the year 2000 foy &C20 June 2008. These
late submissions could not be included into the review process.

The increase ingporting of gridded sector data is appreciated, but EMEP is still required to pe
form spatial distribution of emissions for more thar®e@f Europe by applying its own meitts.

Based on this new grid data CEIP calculated the new spatial distributioa efibsions in the
EMEP grid. In comparison to 2007, CEIP detected distribution differences for six Parties and
requested clarification from Spain, Finland, Latvia and Estonia, the countries with the highest
changes. For Finland and Latvia explanationseweceived concerning these changes.Spain

and Estonia the clarification is still ongoing.

The following graphs show the distribution differences between 2007 and 2008. Forrthis pu
pose, first the national totals submitted in 2008 were distributad 230i7. Secondly, thesan

tional totals were distributed considering the new reported grid and LPS data from 2008. In the
end, the difference for each grid cell was calculated.

In a grid cell in Figure 15 a negative value means that the emission letied oell was lower
in the distribution of 2007 than in the new distribution of 2008. In case of a positive value the

CEIPI Centre on Emission Inventories and Projections 51


http://www.emep.int/grid

Inventory Review 2008 T Gridded data for EMEP mods

emission level in the cell was higher in the distribution of 2007 than of 2008. An emission level
of O indicates no differences.
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listed in Table 16. It has to be noted that only the sectors are gap filled in which emissions for
2005 occurred (dginal data set as provided by MSE and published on
http://www.emep -emissions.at/emission -data-webdab/gap -filled -emissions/).

For the year 2006, the 2005 emissiangategoryshipping datavere linearly interpolated with

ENTEC estimates for 2010, which resulted in a lower value than in 2005 in some cases (in pr
vious years MSE@VN used ENTEC data from 2000 and increased it every year by approximately
2.5% for ships ad 3.9% for ferries).

Table5: Overview of gagfilled sectors in the EMEP 2006 inventory.

Albania

Armenia

Azerbaijan

Belarus
Belgium

Bosnia and
Herzegovina

Bulgaria

Croatia

Czech
Republic

Estonia
Finland

Georgia

CoO

S1, S2, S7, S8,
S9

S1, S2, S8, S4,
S7, S9, S10

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S5

S1, S8, S7, S8,
SY

S6
S6

S1, S2, S3, S4,
S5, S§7, S9,S10

NH; NMVOC

S4, S10

S4, S10

S10

S5

S4, S10

S1, S2, S3, S4, S5,
S6, S7, S8, S9, SI(

S1, S2, S3, S4, S5,
S6, S7, S9, S10

S1, S2, S3, S4, S5,
S6, S7, S8, S9, SI(

S5, S10

S1, S2, S3, S4, S5,
S6, S7, S8, S9, SI(

S10

S10

S1, S2, S3, S4, S5,
S6, S7, S9, S10

NG

S1, S2, S3, S4,
S7, S8, S9,510

S1, S2, S3, S4,
S7, S9, S10

S1, S2, S3, S4,
S5, S7, S8, S9

S10

S1, S2, S3, S4,
S7, S8, S9, S10

S1, S2, S3, S4,
S5, S7, S9, S10

SQ

S1, S2, S3, S4,
S7, S8

S1, S2, 54, S7,
S9, S10

S1, S2, S3, S4,
S5, S6, S7, S8,
S9, S10

S5

S1, S2, S3, S4,
S7,S8

S9

S1, S2, S4, S5,
S7, S9, S10

% Methods are consistent with the ones proposed by ETC/ABCgap filling of
CLRTAP inventory(ETC/ACC, 20083.
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PM s

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S1, 82, S3, S7

S1, S2, S3, S4,
S7, S8, S9

S5, S9

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S5, S8, S9
S5

S1, S2, S3, S4,
S7,S8

the European

P Mcoarse

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S2, S3,S7

S1, S2, S3, S4,
S7, S8, S9

S5, S9
SO**

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S5, S8, S9
S5

S1, S2, S3, S4,
S7,S8

Community
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Germany

Greece

Hungary
Iceland

Ireland

Italy

Kazakhstan

Lithuania

Luxembourg

Malta

Montenegro

Republic of
Moldova

Romania

Russian
Federation

Serbia

Slovakia
Slovenia

TFYR of
Macedonia

Turkey

Ukraine

* Data imported from UNFCCC

(6{0)

S1*, S2*, S3*,
S4*, S5*, S7*,
S8*, S10*

S1, S2, S3, S4,
S7, S8, S9, S10

S1, S2, S3, S4,
S7, S8, S9, S10

S1, S2, S3, S4,
S5, §7, S9, S10

S1, S2, S3, S4,
S7, S8

S7

S1**, S2**, S3**,
S4x*+, S5+, S6**,
S7**, S8**, S9**,
S10**

S9

S1, S2, S3, S4,
S5, S7, S8, S9

S1**, S2%*, S4**,
S7**, S8**, S9**

S9, S10
S9
S6

S1, S2, S3, S4,
S7, S8, S9, S10

NH; NMVOC

S4,S10

S5

S7, S8,
S9, S10

S1, S2,
S3, S4,
S7, S8,
S9, S10

S10

S4, S9,
S10

S7, 89,
S10

S4,
S10*

S4

S4, S9,
S10

S4,
S10*

S9
S9

S4, S9,
S10

** Copy of last year data
*** Replacement by MSQV
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S1*, S2*, S3*, S4*,
S5*,S6*, S7*, S8*

S1, S2,S3, S4, S6,
S7, S8, S9, S10

S1, S2, S3, S4S5,
S6, S7, S8, S9, S1(

S1, S2, S3, S4, S5,
S6, S7, S9, S10

S1, S2, S3, S4, S5,
S6, S7, S8, S9

S1, S2, S3, S4, S5,
S6, S7, S8

S1¥*, S2**, S3**,
S4x+, S5+, S6**,
S7**, S8**, S9**,
S10**

S1, S2, S3, S4, S5,
S6, S7, S8

S1**, S2**, S3**,
S4r+, S5+, S6**,
S7**, S8**, S9**,
S10**

S9, S10

S1, S2, S3, S4, S5,
S6, S7, S8, S9
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NG,

S1*, S2*, S3*,
S4x, S5*, ST,
S8*, S10*

S1, S2, S3, S4,
S7, S8, S9, S10

S1, S2, S3, S4,
S7, S8, S9, S10

S1, S2, S3, S4,
S5, S7, 59,510

S1, S2, S3, S4,
S7, S8, S9

S1, S2, S3, S5,
S7, S8, S9

S1¥, S2**, S3**,
S4x+, ST+, S8**

S10

S1,S2, S3, S4,
S5, §7,S8

S2%*, S3** ST+,
88**

S1, S2, S3, S4,
S7,S8

SQ

S1*, S2*, S3*,
S4*, S5*, S7*,
S8*

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S1, S2, S3, S4,
S7, S8, S9

S1, S2, S3, S4,
S5, §7, S9, S10

S1, S2, S3,54,
S7, S8

S1, 82, S3, S7,

S8, S9

S1¥+, S2**, S3**,
S4x*, ST, S8**

S1, S2, S3, S4,
S7, S8, S9, S10

S2%*, S4*+, ST+,
88**

S1, S2, S3, S4,
S7,S8

PM: s
S5

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S10

S1, S2, S3, S4,
S7, S8

S10

S1, S2, S3, S4,
S7, S8, S9, S10

S1, S2, S3, S4,
S7, S8

S4, S5, S9, S10

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S1, S2, 54, S7,
S9, S10

S1¥*, S2**, S3**,
S4x*, S5, ST+,
S8**, S9**, S10**

S5, S9

S1, S2, S3, S4,
S5, S7, S8, S9,
S10**

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S1¥*, S2**, S3**,
S4r+, S5, ST+,
S8**, S9**, S10**

S10

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

P Nl:oarse
S5

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

Sil, Sl

S1, S2, S3, S4,
S8

S10

S2, S3, 54, S7,
S8, S9, S10

S1, S2, S3, S4,
S7, S8

S4, S5, S9, S10

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S1, S4, 57, S10

S1¥*, S2**, S3**,
S4x*, S5, ST**,
S8**, S9**, S10**

S5, S9

S5, S9, S10**

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S1¥*, S2**, S3**,
S4x*, S5, ST+,
S8**, S9**, S10**

S10

S1, S2, S3, S4,
S5, S7, S8, S9,
S10

S1, S2, S3, S4,
S5, S7, S8,S10

S1, S2, S3, S4,
S5, S7, S8, S9,
S10
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MSC-W assessed and revised the gap filled data set prepared by CEIP as follows:

MSC-W re-gridded SQ emissions in Cyprus using the national total for, &8@d the spatial
distribution used in the 2007 reporting round. This changed the sector totals apetibk
distribution in grid cells.

. In previous years expert estimates for PM emissions in the Remaining Asian Areas (ASI)
were not available. This year, MS@ carries out model calculations with the Unified EMEP
model for an extended area including Kiezstan, Turkmenistan, Uzbekistan, Tajikistan and
Kyrgyzstan. Since the Remaining Asian Areas include parts of Turkmenistan and Uzbekistan
and have significant impact on the air concentrations and depositions in the above mentioned
five countries, the imperance of this area for this yearos
Therefore, MS@W introduced expert estimates for PM emission in ASI, which had been d
rived from SQ emissions in sector S1, from N S2S9 and from NHin S10.

. MSC-W considered repted PM s and PM, data from Croatia to be underestimated. The o
ficially reported data for 2006 were very similar to those of 2005. Therefore-\M3Ged
the same expert emissions in the model as in 2005.

modifications for P Mg modifications for SOx Mg Legend
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Figure 16: Changes indistribution of emission data after revisions of MS@.

For more detailed information please see therepditr ansboundary acai di ficat.i
tion and ground level ozone in Europe in 2B C-W, 2008).
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5 CONCLUSIONS

Timeliness and completenasfsreporting have slightly improved under both the CLRTAP and

the NECD, but is still not considered satisfactdne to late delivery ofata from a number of
Parties. Late submissions hamper the inclusion of reviewed emission data in the EMEP database
ard hence the assessment work performed under the Convention.

A number of Parties do not submit regular information in the annual reporting rounds under the
Convention. Three Parti@sLuxembourg, Lichtenstein and the Russian Federatidid not
submit datain 2008. Efforts to improve the regularity of reporting need to be made by Albania
(new party), Azerbaijan, Bosnia and Herzegovina, Iceland, Kazakhstan, Kyrgyzstan aed Mont
negro (new party), even though these Parties are only Parties to the Convettiant Bmany

of the pollutant specific Protocols, except Iceland, which has ratified the POPs Protocol.

Completenessf data for years in the 1980s was much lower than for years from 1990 onwards.
For the Main Pollutants in the NFR sectors the differes@ound a factor of 2. Most complete
sector data are available from the year 2000 onwards. Inventories cannot be comparéde$ coun
provide incomplete and/or inconsistent data. The Guidelines on reporting under the CLRTAP
make it difficult to give strog guidance on the completeness of inventory reporting. However,
improved clarity of reporting requirements has been incorporated into the proposed revised r
porting guidelines, which will be considered by the EMEP Steering Body and Executive Body
of the Gnvention later in 2008.

Most Parties (28) reported both gridded and-gddded emissions using the requestdeR
formats.However, ten Parties altered partly or fully the reporting templates, which reqdired a
ditional manual editing of submissions. Amhber of parties did not submit 199@99 data in

NFR tables. This hampers comparison of sectoral trends. In addition, under the NECD 18 MS
(from 27) submitted inventories in n@onsistent formats (e.g. using modified templates). It is
recommended that dflarties use the REPDAB tool for initial quality control before submitting
the inventories. The reporting of information in retandard formats greatly increases the-diff
culties associated with data processing and analysis.

The results of the KCahows hat 1A3b Road Transportatioris within the top seven source
categories for all assessed pollutants excepte®@ NH, being the most important key eat

gory for NO, and CO and the second most significant source for NMVOC,, Rkt PM 5
emissions. 1Al#&ublic Electricity and Heat Production is responsible for a significant fraction
of NO, and SQ, emissions, and in Eastern Europe additionally for CO angh,PMhile 1A2
Manufacturing Industries and Construction contributes significantyQg CO, SQ,andPM; s
emissions. 1A4b Residential is the most significant key source fopRRH PM s emissions,
thesecond most significant source for CO and important also for NMVOC ap&®3sions.

4B Manure Management is the dominant source of &hissions. Parte s 6 use of t he e
inventory notation key IE (included elsewhere) means that emission estimates for onecNFR se
tor can be included in emission estimates for a different sector. As a consequence,ehe aggr
gated KCA may not always accurately reflec #hare of all main emission sources, but can
nevertheless provide valuable information for the Parties and reviewers.

Parties recalculate inventorigsequently, but there is evidence that only few Parties appear to
recalculate their emissions across wle time series, even though this is essential for mbtai
ing consistent emission trends. On thieen side, only 1% of all recalculations performed were
higher thant+-10% of national total emissions. Large recalculations were most frequdmtly o
servedior HCB, DIOX and Pb emissions. The accuracy of the emissions of main pollorigiits
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be considered higher than the emissions of other pollutants. Large POPs recalculations indicate
higher uncearinty levels of these emissions. The regkitons under ta NECD were in general
minor for all four reported components, with a few exceptions observed fpatdCNMVOC.

The transparency of reportingnder the CLRTAP and the NECD slightly increased compared
to 2007. 26 Parties (6% of those reporting invent@$) submitted an Informative Inventory
Report (IIR) in conjunction with their 2008 CLRTAP submissions. The provision of a transpa
ent IIR is essential for an efficient, centralised stage 3 review.

Potential IEF inconsistencies requiring further considemawere flagged by sectoral inventory

experts. Although general criteria to be applied in this process have been agreed uppticéhe ap

tion of these criteria wild.l al ways be expert a
system to record gstons asked to Parties and answers received. This situation should be i

proved from the next review round onwards when a more transparent documentationaglystem

be in place.

In the 2008 review round the numberBF outliersflagged by experts was liigr than in 2007

for all countries except for the Czech Republic, Estonia, Malta, Romania, Slovakia and Latvia

where it remained the same, and for France for which no outlier was flagged for any year. No
wayods and Switzer |l and b6edinlER testsrior therfiistdime. Moattele b een i
liers are found within the Energy Sector. Fewer outliers occurred in the Agriculture, Waste and
Solvents sectors. However, it must be taken into account that for these sectors the number of

tests undertaken wasueh lower. Industrial processes are not included in IEF analyses because

it is not possible to aggregate activity data to the level on which tests are undertaken.

Not all parties which submitted CLRTAP inventories could be included in the IEF testing b
cause the CRF tables with the required data (activity data) were not available. From a technical
viewpoint, all countries with completed UNFCCC CREF tables could be tested, but that would
require timely reporting under both Conventions and additional resotodee allocated for this

task. From the feedback received during the TFEIP meetings it can be concluded that the IEF
test outcomes are useful for national experts and assist countries in improving their national i
ventories.

New indicatorgemissions pecapita and emissions per GDR)ere calculated for all Parties

which submitted national total emissions of main pollutants and PM to CEIP. Outliers ray ind
cate differences in national economies, but also inconsistencies of trends or among Parties. This
type of information will serve reviewers during stage 3 as an indicator of potential problems
when checking national inventories.

This fourth review round shows that many findings are similar to the findings in previous years.
For future review reports, th@actise of running automated tests and producing country reports
might be continued, but overview tables might no longer be produced annually. Instead selected
sectors and/or pollutants might be assessed.
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6 UNITS AND ABBREVIATONS

s T 1 kilogram = 16 g (gram)

[ PP 1 tonne (metric) = negagram (Mg) = Ty

Vo F 1 megagram = 10g = 1tonne (t)

{10 TR 1 gigagram = 1dg = 1kilotonne (kt)

L TR 1teragram = 18 g = 1megatonngMt)

T, 1 terajoule

AS e arsenic

ASl ., Remaining Asian Areas

{60 I cadmium

CDR.ccooo v centraldata eposi tory of EEAOGs Eionet

CEIP...ciiiiiiiiiiieeees EMEP Centre on Emission Inventories and Projections

CHpuoeeeein methane

CLRTAP....ccoovieeenn. LRTAP Convention

CO. v carbon monoxide

(O] carbon dioxide

Gl chromium

CRF..cooi i, UNFCCCcommon reporting format for greenhouse gases

CUiiiiiiiiieeed copper

EEA.....cco European Environment Agency

Eionet.......ccccoeeveenennnn, European environmental information and observation network

EMEP.......ccccooeveerennnn, Co-operative programme for monitoring and evaluation of the-fange
transmissions of air pollutants in Europe

ETC/ACC......ccccevveen. European Topic Centre on Air andii@ate Change

O European Union

(C15] = RN Gross Domestics Product

[ | O hydrofluorocarbons

HOor, mercury

HMS...ooiiiiiiiiiiieees heavy metals

R e, informative inventory report

IEF. ., Implied emission factor

KCA .o, key category analysis

LRTAP Convention.....UNECE Convention on LorrgangeTransboundary Air Pollution

[N O T nitrous oxide

NECD.......cevveeeeeeennn, National Emission Ceilings Directive (2001/81/EC)

[N UNECEnomenclature for reporting of air pollutants

NHz. oo ammonia

NI nickel

NMVOCS.....cccoevveeennn. non-methane volatile organic compounds

NOs. i nitrogen dioxide

NOg. .ot nitrogen oxides

P lead

PFCS..ovviiiiiieeeee perfluorocarbons

PM. i, particulate matter

Reportnet
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PM1g . oiiiiiiiiieiiiieins particles measuring 10m or less

PMos. oo, particles measuring 2§m or less

POPS.....ccovviieeiienn, persistent organic pollutants

QA/QC......co i, quality assurance/quality control

S, selenium

] sulphur hexafluoride

SNAP......ccooiiieii, selected nomenclature for air pollution
SO sulphur dioxide

] © sulphur oxides

TFEIP...cooiiiie IUNECE Task Force on Emission Inventories and Projections
TFIAM.......................Task Force on Integrated Assessment Modelling
TSP total suspended particles

UNECE............cceeennnl United Nations Ecormaic Commission for Europe
UNFCCC.......cevvvvnnne. United Nations Framework Convention on Climate Change
VOCS....ouiiiiiiieeeeeeeen, volatile organic compounds

A o B zinc
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