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EXECUTIVE SUMMARY

Parties to the Convention on Long Range Transboundary Air Pollution (CLRTAP) have to report
their air emission inventories in accordance with the latest UNECE Reporting Guidelines (UNECE,
2014b) and the EMEP/EEA Inventory Guidebook (EMEP/EEA, 2019).

In the technical review of national air pollutant emission inventories, Parties’ data submissions
are checked and assessed in accordance with the review guidelines (UNECE, 2018) with a view
to improving the quality of emission data and associated information reported to the LRTAP
Convention and the National Emission Ceilings Directive (NECD). The present report provides an
overview of the review methods. Details on the review results can be found in the annual CEIP
Inventory Review reports?.

The Parties are invited to report on their annual air pollutant emission data together with pro-
jected national total emissions of main pollutants, activity data and updates regarding data for
earlier years. Additional, Informative Inventory Reports (lIRs) should be reported annually. Grid-
ded data and LPS information should be submitted every four years. It is considered good prac-
tice to report inventories which are complete, consistent, comparable, and transparent and nei-
ther overestimate nor underestimate emissions according to the best judgement.

The review process of the emission inventories is carried out in three stages. At each stage, na-
tional experts have the opportunity to clarify issues or provide additional information.

The stage 1 review (initial review) consists of automated tests which assess the timeliness, com-
pleteness and format of the submitted national inventories. Sectoral data as well as national
total emissions are checked within these tests.

The stage 2 review (extended review) assesses the recalculations, time series consistency, key
category analysis, inventory comparison and comparability of the submitted national invento-
ries. Recalculations are checked to determine differences between national total emissions re-
ported in the current and the previous submission. Key category analyses are made to assess
the most important sources for each country, based on the latest submission. Inventories re-
ported under NECD, LRTAP and UNFCCC are compared. Instances of dips and jumps in trends in
time series of sectoral data and national totals are highlighted.

The Stage 3 review (in-depth review) is a centralised review of selected inventories checking if
inventories are consistent with EMEP/EEA inventory guidebook, complete, consistent over time,
properly documented, comparable between the countries and accurate. Annually, approxi-
mately ten Parties are reviewed by expert review teams? set-up be CEIP based on nominations
by countries®.

The review of gridded data and LPS information comprise a few standard tests. It is checked if
sectoral gridded data or point sources for all pollutants/years are reported as requested by the
UNECE Reporting Guidelines (UNECE, 2014b). Within the tests, the position of the cells/LPS is

Lhttps://www.ceip.at/review-of-emission-inventories/technical-review-reports
2 https://www.ceip.at/review-of-emission-inventories/in-depth-review-of-ae-inventories

8 https://www.ceip.at/fileadmin/inhalte/ceip/3_review/0 roster 2021.pdf
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checked. The grid-sum data on sectoral level (GNFR) is compared with sectoral emissions (ag-
gregated from NFR to GNFR sector level) reported in the NFR table.

The officially reported emission data, gap-filled and gridded emission data are made available via
the CEIP database (https://www.ceip.at/webdab-emission-database).

Review findings are annually published at the CEIP website (https://www.ceip.at/) or in the Inven-
tory Review reports.

6 CEIP - 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 the Task Force on Emission Inventories and Projections (TFEIP) and is seen by Parties
as efficient tool for the improvement of their national emission inventories.

The technical review of national inventories checks and assesses Parties’ data submissions in
accordance with methods and procedures for the technical review of air pollutant emission in-
ventories reported under the Convention and its protocols (UNECE, 2018)* with a view to im-
proving the quality of emission data and associated information reported to the Convention. The
review process over the past years has facilitated the identification of a number of inventory-
related issues, and improvements have subsequently been implemented.

1.1 Reporting obligations - Scope

Article 8 of 1979 Convention:

,The Contracting Parties, within the framework of the Executive Body referred to in article 10
and bilaterally, shall, in their common interests, exchange available information on:

Data on emissions at periods of time to be agreed upon, of agreed air pollutants, starting with
sulphur dioxide, coming from grid-units of agreed size; or on the fluxes of agreed air pollutants,
starting with sulphur dioxide, across national borders, at distances and at periods of time to be
agreed upon;....”

Parties to the LRTAP Convention are invited to submit® air pollutant emission data together with
projected national total emissions of air pollutants, activity data, and updates regarding data for
earlier years annually to the CEIP or alternatively to post their data on the European Environ-
ment Agency’s (EEA) Central Data Repository (CDR)® and notify the CLRTAP Secretariat thereof
in accordance with the UNECE Reporting Guidelines (UNECE, 2014b) by submitting a notification
form.

The National Emission Ceilings Directive (NECD, 2016/2284) was adopted on 14 December 2016
and entered into force on 31 December 2016. It replaces and repeals the previous National Emis-
sion Ceil-ings Directive 2001/81/EC. However, the 2010 national emission ceilings as set in article
5(1) of the NECD 2001/81/EC, remain applicable until 31 December 2019 (article 21(1)). The new
NECD sets national emission reduction commitments for 2020 to 2029 and for 2030 onwards for
S0O;, NOy, NMVOC, NH; and PM,s. The directive introduces a number of reporting requirements
for Member States. These are defined in Annex | of the directive and include annual information
on emissions of a number of pollutants. (EU, 2016)

Table 1.1 provides an overview of the reporting obligations under under CLRTAP.

4 https://www.ceip.at/review-of-emission-inventories/review-process
5 For reporting guidelines see https://www.ceip.at/reporting-instructions

6 cdr.eionet.europa.eu

CEIP - Centre on Emission Inventories and Projections 7
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Table 1.1: Differences between reporting obligations under LRTAP Convention and the NEC Directive

Sulphur (SOx)

CLRTAP

Reporting

Annual reporting;

Deadline

15 February

NECD

Reporting

Annual report-

Deadline

15 February

e Nitrogen oxides (NOx) covering all years ing; covering all
e Ammonia (NH3) from 1990 on- years from
e  Non-methane volatile or- wards (PMs: cov- 1990 onwards
ganic compunds ering all years to reporting
(NMVOC) from 2000 on- year minus 2
e Carbon monoxide (CO) wards) (PMs: annual
e  Particulate matter reporting; cov-
(PM2.5 and PM10) ering all years
e Cadmium (Cd) from 2000 to
e Lead (Pb) rePorting year
e  Mercury (Hg) minus 2)
e Polycyclic aromatic hy-
drocarbons (PAHs)
e Dioxins and furans
(PCDD/F)
e  Polychlorinated biphenyls
(PCBs)
e Hexachlorbenzene (HCB)
e  Black Carbon (BC) Annual reporting 15 February Annual report- 15 February
e  Total suspended particu- covering all years ing from 1990
late matter (TSP) from 1990 on- (2000 for TSP)
e Arsenic (As) wards (BC: from to reporting
e Chromium (Cr) the earliest year year minus 2
e Copper (Cu) possible)
e Nickel (Ni)
e  Selenium (Se)
e  Zinc(Zn)
Informative Inventory report Annually 15 March
(IIR) (EU: 30 May)
Large Point Sources (LPS) Every four years 1 May (EU: Every four 1 May
(from 2017 on- 15 June) years for re-
wards) porting year
minus 2 (from
2017 onwards)
Gridded data Every four years 1 May (EU: Every four 1 May
(from 2017 on- 15 June) years for re-
wards) porting year
minus 2 (from
2017 onwards)
Projections Every four years 15 March Every two years 15 March

(from 2015 on-
wards)

(from 2017 on-
wards)

Note: orange fields indicate differences between the two reporting obligations

CEIP - Centre on Emission Inventories and Projections
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A summary of the reporting obligations can be downloaded from the CEIP website’.

Parties to the Convention are requested to report emission inventory data using the nomen-
clature for reporting (NFR19) templates, any necessary time-series data or revisions to previ-
ous data and the IlIRs in accordance with the UNECE Reporting Guidelines (UNECE, 2014b), as
adopted by the EMEP Executive Body at its thirty-second session (Geneva, 9-13 December
2013). As a minimum, data for the base year of the relevant protocol and from the year of en-
try into force of that protocol to the latest year should be reported. The Guidelines (in English,
French and Russian) and their annexes | — VII, including reporting templates, can be accessed
from the EMEP-CEIP website: https://www.ceip.at/reporting-instructions.

The use of the templates and the notation keys (see Annex B — Notation keys (UNECE, 2014b))
is strongly encouraged to allow efficient processing and review of submissions. Submissions
should consist of both quantitative and qualitative information. Qualitative data, including a de-
scription of methodologies, should be included in the informative inventory reports (IIR), which
should be submitted annually by 15 March. The European Union should deliver the emission
report by 30 April, and the compilation of the IIRs of the Member States by 30 May.

The European Union (EU) Member States also report their emissions under the NEC Directive®
on national emission reduction commitment directive (EC, 2016), and emissions of NO, CO,
NMVOCs and SO under the EU Greenhouse Gas Monitoring Mechanism (EU, 2013). This infor-
mation should also be copied by Member States to the EEA’s Eionet Reportnet Central Data
Repository (CDR)°.

The three reporting obligations differ in the number and type of air pollutants, the geographical
coverage of Parties and the inclusion of domestic and international aviation and navigation in
the national total, but for most Parties the differences are minimal. The CLRTAP and NECD report-
ing formats are identical, CLRTAP and UNFCCC emission inventories differ slightly in the sector
split.

Table 1.2: Main differences between the reporting obligations under the CLRTAP and the UNFCCC.

EU NEC Directive - NFR LRTAP Convention —NFR EU-MM/UNFCCC —CRF

(a) (b)

Air pollutants NOx, SOx, CO, NMVOCs, NOx, SOx, CO, NMVOCs, NOx, SOx, NMVOCs, CO

NH3, HMs, POPs, PM

NH3, HMs, POPs, PM

Domestic aviation (landing and
take-off)

Included in national
total

Included in national
total

Included in national
total

Domestic aviation (cruise)

Not included in
national total (c)

Not included in
national total (c)

Included in national
total

International aviation (landing and
take-off)

Included in national
total

Included in national
total

Not included in
national total (c)

International aviation (cruise)

Not included in
national total (c)

Not included in
national total (c)

Not included in
national total (c)

National navigation (domestic
shipping)

Included in national
total

Included in national
total

Included in national
total

International inland shipping

Included in national
total

Included in national
total

Not included in
national total (c)

7 https://www.ceip.at/reporting-instructions
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EU NEC Directive - NFR LRTAP Convention —NFR EU-MM/UNFCCC —CRF

(@) (b)
International maritime Not included in Not included in Not included in
national total (c) national total (c) national total (c)
Road transport Emissions calculated Emissions calculated Emissions calculated
based on fuel sold (d)  based on fuel sold (d) based on fuel sold
Note:
(a) ‘NFR’ denotes ‘nomenclature for reporting’, a sectoral classification system developed by UNECE/EMEP for

reporting air emissions.
(b) ‘CRF’ is the sectoral classification system developed by UNFCCC for reporting of greenhouse gases.
(c) Categories not included in national totals should still be reported by Parties as so-called ‘memo items’.

(d) In addition, Parties may report emission estimates on a fuel consumed basis as a ‘memo’ item.

Parties are encouraged to review feedback given on previous submissions’. Furthermore, Par-
ties are requested to check their submissions for correct formatting, internal consistency and
completeness before transmitting them to the CEIP secretariat for reviews. To facilitate this task,
the latest update of the electronic data-checking tool, RepDab, was made available to Parties at
https://www.ceip.at/repdab.

1.1.1 Geographical coverage

According to the definition given in the Protocol on Long-term Financing of the Cooperative Pro-
gramme for Monitoring and Evaluation of the Long-range Transmission of Air Pollutants in Eu-
rope (EMEP): "The geographical scope of EMEP means the area within which, coordinated by
the international centres of EMEP, monitoring is carried out." This definition has been referred
to in all following protocols to the Convention. The EMEP domain covers the geographic area
between 30°N-82°N latitude and 30°W-90°E longitude.

Under CLRTAP, countries are invited to report data for the EMEP domain Definition of the EMEP
domain (Figure 1.1) see section 8.2 or consult the CEIP website.

10 Parties who submitted data on time in the previous year receive feedback in a password-protected site. Based on information
in the CEIP Inventory review report (CEIP, 2021), as well as in the country specific review reports, Parties may wish to verify and,
if necessary, correct or update previously submitted data, including time-series gaps in their inventories. Emission data, projec-
tions and activity data that have been reported earlier under the Convention can be found on EMEP’s web-based emission
database at: https://www.ceip.at/webdab-emission-database

10 CEIP - Centre on Emission Inventories and Projections
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Figure 1.1: EMEP domain

Under NECD, countries are asked to report data only within the geographical scope of the NEC
Directive!l. Table 1.3 provides information on differences in the geographical coverage between
those two reporting obligations.

Table 1.3: Difference in the geographical coverate between CLRTAP and NECD for selected countries

France Data excluding emissions from oversea Data excluding emissions from oversea
departments departments

United Data excluding emissions from oversea Data include the whole national territory

Kingdom departments

Netherlands Data excluding emissions from oversea Data include the whole national territory
departments

Spain Data without emissions of Canary Islands Data excluding emissions of Canary Islands

Portugal Data including emissions from Azores and Data excluding emissions from Azores and
Madeira Madeira

The extended guidance on reporting of national totals on the CEIP homepage provides further information on the
geographical scope.

1.1.2 International air and sea traffic?

International Shipping: includes emissions from fuels used by vessels of all flags that are en-
gaged in international water-borne navigation. The international navigation may take place at
sea, on inland lakes and waterways and in coastal waters. The definition includes emissions
from journeys that depart in one country and arrive in a different country and excludes con-
sumption by fishing vessels.

2 The below definitions apply to the present Guidelines and are taken from chapters 3.5.1 and 3.6.1 of volume 2 of the IPCC Guide-
lines (IPCC, 2006).

CEIP - Centre on Emission Inventories and Projections 1
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International Aviation: Emissions from flights that depart in one country and arrive in a different
country. Include take-offs and landings for these flight stages. Emissions from international mil-
itary aviation can be included provided that the same definitional distinction is applied.

1.1.3 Transparency and Informative Inventory Reports (lIRs)

Transparency means that Parties provide clear documentation (lIR) and report emissions and
activity data at a level of disaggregation, which provides sufficient understanding of how the
inventory was compiled, assuring it meets good practice requirements.

According to the UNECE Reporting Guidelines (UNECE, 2014b) Parties should submit annually
Informative Inventory Report (lIR) along with their emission data. The IIRs are to be submitted
in one of the working languages of the UNECE (English, French or Russian), and where relevant,
Parties are encouraged to submit also an English translation of their reports. For the transparency
of inventories, it is essential that information such as reasons for recalculations, new (or closed)
large emission sources, explanation of trends and the implementation of country-specific meth-
ods/data are provided in a transparent manner (see Annex Il to the UNECE Reporting Guidelines
“Informative Inventory Report”).

Parties are urged to use the template for the recommended structure of [IRs submitted under
the CLRTAP as contained in Annex Il to the Emission Reporting Guidelines.

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

1.1.4 Reporting of adjusted inventories

Inventories shall be calculated without corrections or normalization relating, for example, to
climate variations or trade patterns of electricity. Parties may apply to adjust their emission re-
duction commitments or inventory data in extraordinary circumstances, as defined in Executive
Body decisions 2012/3 and 2012/4 (UNECE, 2012a, UNECE, 2012b) and amended in Executive
Body decisions 2014/1 (UNECE, 2014a). A Party applying an adjustment to its inventory for the
purpose of comparing total national emissions with emission reduction commitments shall in-
clude supporting documentation in its IR or in a separate report. Parties shall report details of
their adjusted aggregated emissions using the appropriate row contained in the main emissions
reporting template (annex 1), as well as report detailed information by pollutant and sector for
each adjustment using the template provided in annex VIl to these Guidelines.

Reporting of information on adjusted emissions in no way removes the mandatory requirement
for Parties to report unadjusted emissions as laid down in section V, subsections A to D, of these
Guidelines.

1.1.5 Fuel sold fuel used

For emissions from transport, all Parties should calculate emissions consistent with national en-
ergy balances reported to Eurostat or the International Energy Agency. Emissions from road ve-
hicle transport should therefore be calculated on the basis of the fuel sold in the Party con-
cerned. In addition, Parties may voluntarily calculate emissions from road vehicles based on fuel

12 CEIP - Centre on Emission Inventories and Projections
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used or kilometres driven in the geographic area of the Party and report in memo items. The
method for the estimate(s) should be clearly specified in the IIR.

Parties shall as a minimum use the methodologies in the latest version of the EMEP/EEA Guide-
book, as approved by the Executive Body to estimate emissions and projections for each source
category. Parties can use, as an alternative to the EMEP/EEA Guidebook, national or interna-
tional methodologies that they consider better able to reflect their national situation, provided
that the methodologies produce more accurate estimates than the default methods, are scien-
tifically based, are compatible with the EMEP/EEA Guidebook and are documented in their IIRs,
as described in annex Il to these Guidelines.

Submitted inventories should be in accordance with EMEP/EEA air pollutant emission inventory
guidebook (EMEP/EEA, 2019). It is considered good practice to report inventories which are
complete, consistent, comparable, and transparent and neither overestimated nor underesti-
mated according to the best judgement.

“Transparency” means that Parties should provide clear documentation and report a level of
disaggregation that sufficiently allows individuals or groups other than the designated emission
expert or the compiler of the inventory or projection to understand how the inventory was com-
piled and assure it meets good practice requirements. The transparency of reporting is funda-
mental to the effective use, review and continuous improvement of the inventory and projection;

“Consistency” means that estimates for any different inventory years, gases and source catego-
ries are made in such a way that differences in the results between years and source categories
reflect real differences in emission estimates. Annual emissions, as far as possible, should be cal-
culated using the same method and data sources for all years, and resultant trends should reflect
real fluctuations in emissions and not the changes resulting from methodological differences.
Consistency also means that, as far as practicable and appropriate, the same data are reported
under different international reporting obligations. For projections, consistency means that a
year of the submitted inventory is used as a basis;

“Comparability” means that the national inventory and projection is reported in such a way that
allows it to be compared with other Parties. This can be achieved by using accepted methodolo-
gies as elaborated in section V below, by using the reporting templates and through the use of
the harmonized Nomenclature for Reporting (NFR), as specified in annex Ill to these Guidelines;

“Completeness” means that estimates are reported for all pollutants, all relevant source cate-
gories and all years and for the entire territorial areas of Parties covered by the reporting re-
quirements set forth in the provisions of the Convention and its protocols. Where numerical in-
formation on emissions under any source category is not provided, the appropriate notation key
defined in section II.C of annex | to the Reporting guidelines should be used when filling in the
reporting template and their absence should be documented;

“Accuracy” means that emissions are neither systematically overestimated nor underestimated,
as far as can be judged. This implies that Parties will endeavor to remove bias from the inventory
estimates and minimize uncertainty;

Parties are also encouraged to reduce uncertainties of estimates as far as practicable.

CEIP - Centre on Emission Inventories and Projections 13
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2 REVIEW PROCESS

2.1 Technical review

2.1.1 Review under the LRTAP Convention

At the 38" session of Executive Body (EB) to EMEP (Geneva, December 2018) the document ‘Up-
dated methods and procedures for the review of emission inventories’ was adopted (Decision
2018/1) with amendments proposed by EU, US and Canada. This document shall be used for the
review of submitted emission inventories from 2019 onwards. The Appendix on Technical Revi-
sions provides guidance on the quantification of necessary technical corrections if the data are
found to be inconsistent with recommended methodologies of the EMEP/EEA Guidebook or
where the emission estimates are not provided for an NFR source category.

The technical review of national inventories checks and assesses Parties' data submissions with
a view to improve the quality of emission data and associated information reported to the Con-
vention. The technical review is carried out annually by EMEP and the EEA. It is performed in
accordance with the ‘Updated methods and procedures for the review of emission inventories’
ECE/EB.AIR/142/Add.1 (UNECE, 2018). The process of determining and calculating Technical Revi-
sions is described in the TFEIP discussion paper A Process for Technical Revisions During CLRTAP
Emissions Inventory Review (TFEIP, 2018).

The process is carried out in three stages. The technical review of inventories is carried out in
the following three stages:
® nitial review (Stage 1): An initial check of submissions for timeliness, completeness and
formats;

® extended review (Stage 2): A synthesis and assessment of all national submissions with
respect to consistency , comparability, KCA, trends of data with recommendations for
data quality improvement;

® in-depth reviews (Stage 3): In-depth reviews of selected inventories, by pollutant, coun-
try or sector, as in the workplan approved by the EMEP Steering Body. Up to ten coun-
tries are checked annually by two review teams.

At each stage, national experts have the opportunity to clarify issues or provide additional infor-
mation. They may also express their views at meetings of the Task Force on Emission Inventories
and Projections. Nominated CEIP contact points are provided with passwords which allow them
to access the review finings. Parties are requested to respond within four weeks after the notifi-
cation.

2.1.2 Review under the NEC Directive

This sections provides information on the review under the NEC Directive. The NEC Directive
forsees a review of the national emission inventory data in the first year of reporting and regu-
larly thereafter. This is a separate and independent process financed by the European Comission
and not part of the work of CEIP. The scope of the NECD Review is exclusively on the EU Member

14 CEIP - Centre on Emission Inventories and Projections



Methodologies applied to the technical review of emission data Review process

States. In selected cases the cooperation between the CLRTAP and the NECD review processes
is of advantage. In the NEC Directive the following components of the review are listed:

(a) checks to verify the transparency, accuracy, consistency, comparability and completeness of
information submitted;

(b) checks to identify cases where inventory data is prepared in a manner which is inconsistent
with the requirements set out under international law, in particular under the LRTAP Conven-
tion;

(c) where appropriate, calculation of the resulting technical corrections necessary, in consulta-
tion with the Member State concerned.

The scope of the NECD Review varies between years(see Table 2.1).

CEIP - Centre on Emission Inventories and Projections 15
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Table 2.1: Scope of the NECD review 2017, 2018, 2019 and 2020

review of main follow-up of pre-  follow-up of pre- follow-up of previ- follow-up of previ-
pollutants vious reviews vious reviews ous reviews ous reviews
initiation of an in-depth review review of gridded  in-depth review of
in-depth review of the national data and LPS data  BC, CO and PMo
of the national emission inven-
emission inven- tories of the
tories of the POPs and heavy
POPs and heavy metals
metals

Review of adjustment appliactions

The technical review in 2020 comprised the following activities:

e Prepartion of review guidelines and a review report template
e Initial checks of the implementation of the recommendations from the NECD Review
2017,2018, 2019 and 2020
e Initial checks of the submitted LPS data
e |Initial checks of the submitted gridded data
e Up-date of checking tools: These tools highlight data that should be checked by the
TERT in detail.
e Comprehensive review: the technical expert review teams (TERT) undertook a de-
tailed review of Member States submissions in two stages:
a. Desk review:
b. Centralised review (that was held as a remote centralised review in 2021
due to COVID-19 measures)
e Preparation of a Review Report for each Member State
e Preparation of a Final Report

Similar to the review process under the LRTAP Convention, Member States can clarify issues
and provide additional information at each stage.

2.2 Access to the data and review results

The review assesses emission data (including gridded data and LPS) reported under the CLRTAP
to the UNECE Secretariat and emissions reported by EU Member States under the National Emis-
sion Ceilings Directive.

The information submitted by Parties during the reporting rounds can be accessed from the
CEIP webpage: https://www.ceip.at/status-of-reporting-and-review-results. In addition, the offi-
cially reported emission data are made available via the CEIP database on 8 June
(https://www.ceip.at/webdab-emission-database/reported-emissiondata). Gap-filled and gridded

16 CEIP - Centre on Emission Inventories and Projections
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emission data for modellers are completed by 28 May (Main pollutants, PM and BC) resp. 2
June (HM and POP) and distributed to all EMEP centres. This data are also made available on
the CEIP website on 26 July (https://www.ceip.at/webdab-emission-database/emissions-as-used-in-

emep-models).

Review findings of the Stage 1 and Stage 2 review under CLRTAP and NECD are published at CEIP
website: https://www.ceip.at/status-of-reporting-and-review-results/2021-submissions/, summaries
of findings are annually published in the Inventory review report (CEIP, 2021).

CEIP - Centre on Emission Inventories and Projections 17
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3 INITIAL (STAGE I) REVIEW

The stage 1 review performed by CEIP consists of automated tests which assess the timeliness,
completeness and format of the submitted national inventories. It presents results of these ini-
tial automated tests to countries and supports the subsequent Stage Il and Stage Il review pro-
cess. Stage 1 tests are:

Timeliness of reporting

Format of submission

Completeness per sector for emissions for 2019

Completeness per pollutant for submitted time series (separately for, 1990-1999, and
from 2000 to 2019).
Sectoral data as well as national total emissions were checked within these tests.

The results of these initial automated tests are presented online, in the form of individual coun-
try Stage 1 Status reports annually in March. Parties were invited to provide comments or re-
submissions, if applicable, within two weeks.

Data included in tests:

® Emissions reported under the Convention on LRTAP.

® Emissions reported under the NEC Directive to the European Commission and European
Environment Agency.

3.1 Timeliness

Example of feedback provided to country:
Date of submission of NECD : 15.02.2021, received within deadline 15.02.2021
Date of submission of CLRTAP : 15.02.2021, received within deadline 15.02.2021

3.2 Format

The submissions were checked against the ‘NFR19’ format agreed by the EMEP Executive Body
(EB) at its 27" session and amended taking into account changes to the POPs Protocol.

Parties were invited to submit entire time series in standard format to enable quality control of
historical sector emissions, consistency of sectoral trends and a comparison of inventories be-
tween the Parties. It is highly recommended that Parties take advantage of consistency control
(via RepDab) of their emission data upon submission (https://www.ceip.at/repdab) before the sub-
mission of their inventory to the UNECE secretariat, the EMEP Centre on Emission Inventories
and Projections (CEIP) and/or the European Commission/European Environment Agency.
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3.3 Completeness

The revised UNECE Reporting Guidelines (UNECE, 2014b) ask Parties to submit emissions for
1980 - latest year for Main Pollutants, 1990 — latest year for HMs and POPs, and for 2000 — latest
year for PM. It has to be noted that the pollutant-specific CLRTAP Protocols formally request
reporting only from Parties which have ratified the Protocol for the Protocol base year, for the
year after the entry into force of that Protocol and for subsequent years.

Parties to the Gothenburg Protocol shall report their latest available projections at least every
four years, and provide any updated projections annually by 15 February, 2020, 2030 and 2050.
Parties to the Convention that are not Parties to the Protocol are also strongly encouraged to
provide this information.

3.3.1 Example of completeness check results per sector

XE in the figures below (Figure 3.1 and Figure 3.2) shows for which sectors countries reported
'Not Estimated' in the latest year emission data (also the associated sectors are coloured). Sec-
tors where countries reported only notation keys are listed as well, but without colouring. Only
priority pollutants are included in this analysis. The end of the table provides statistics on how
many sectors are listed and the number of reported 'NE' notation keys per pollutant. For NECD
the sector completeness only for the last two reported years is provided.
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Figure 3.1: Example of findings: CLRTAP emission (Completeness per sector)
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Figure 3.2: Example of findings: NECD emissions (Completeness per sector, two years)

3.3.2 Example of completeness check results per pollutant

The completeness of the data in the WebDab database of priority pollutants (Stage 1 review)
was evaluated on the basis of the criteria outlined in the UNECE Reporting Guidelines (UNECE,
2014b). Results show tables with all numbers as a percentage of the total number of reporting
template cells per component and time series (examples see Figure 3.3 and Figure 3.4). Flagging
occurs
® when the number of cells containing a value or a notation key is less than 80 % of the

20

total number of cells,

® if there are more than 10 % zeroes reported,

® if 'Not Estimated' is reported in cells and/or

® if the number of values reported is less than 10 %.
The completeness of CLRTAP NFR Sectors is divided in three sections: - 1990 to 1999 and 2000
to latest year.
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"Value" — the cell contains a number > 0.005
"0" — the cell contains 0 or a number < 0.005
"NO", "NE", "NA", "IE", "C" and "NR" are notation keys as defined in Reporting Guidelines and NFR (Annex B)

In certain cases the total percentage value may not be exactly the sum of the other columns because of rounding differences

Initial (Stage |) review

Figure 3.3: Example for the results of test, CLRTAP (Completeness of National totals from 1990 to 2019
including NFR and SNAP)
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NECD (Completeness of NER Sectors from 1990 to 1999 swithout National Totals):
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NECD (Completeness of National Totals from 1990 to 2019):
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Figure 3.4: Example for the results of test, NECD (Completeness of NFR sectors from 1990 to 1999, Na-
tional totals from 1990-2019)
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4 STAGE 2 REVIEW

The stage 2 tests assess the recalculations, key category analysis, inventory comparison, trends
and time series of the submitted national inventories. The following stage 2 tests were per-
formed:

® Recalculations

® Key category analysis — CLRTAP
® Key category analysis — NECD
® Inventory comparisons

® Time series

® Trends

Data included in the stage 2 review are the emissions submitted under the CLRTAP, emissions
reported under the NECD to the European Commission and the EEA, and emissions reported
under the UNFCCC and EEA before 1 May. The results of the tests are published annually in the
form of individual synthesis and assessment reports on the CEIP website https://www.ceip.at/sta-
tus-of-reporting-and-review-results by 10 March and 30 March (update). Nominated CEIP contact
points are provided with passwords which allow them to access the review finings. Parties are
requested to respond within four weeks after notification.

4.1 Recalculations

It is considered good practice to recalculate the whole times series when new information (i.e.
activity or emission factor data) becomes available in order to provide comparable and consistent
data to the Convention. The magnitude of recalculations can also provide an indication of the
general uncertainty of the emissions. The aim of this test is to identify differences between na-
tional totals submitted by Parties in the present year and the latest available national totals
submitted in previous reporting years.

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 terms (as in the Gothenburg Protocol and
NECD) and not as percentage reduction targets (as in the Kyoto Protocol for greenhouse gases).

In this test, differences between national total emissions reported by Parties to the CLRTAP in
the last and the last but one year are determined and variances larger than 10 % are
flagged®®. A minus value indicates that the latest available emission submitted in previous years
is higher. Blank cells mean that data or notation keys in the present reporting year or in the
previous reporting years are missing. 0 % is given when data (value or notation key) in the pre-
sent reporting year and in the latest available previous reporting year are equal. If there is a

13 The formula used to calculate the magnitude of recalculations is 100* [(Xpresent year —Xprevious year)/Xprevious year], Where Xpresent year is €mis-
sions reported in the present year and X previous year represents emission reported in the previous year.
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number and a notation key reported, the difference is the number. An example for this test is
given in Figure 4.1.

Year MOx NMVOC SOx NH3 PM2.5 PM10 TSP BC <o Pb Cd Hg As Cr Cu Ni =53 Zn DIoX PAH HCB PCB
1990 0.92% -0.70% -0.07% -0.04% 8.06% -4.19% -3.68% -0.34% 4.73% 7.20% -0.58% -0.81% 0.04% 0.23% -7. 0.00% 20.88%

15991 0.56% -0.74% -0.43% -0. 3.34% -4.09% -2.41% -0.32% 4.39% 4.28% -0.55%-0.69% 0.04% 0.23% -7. 0.00% 23.58%
1592 0.51% - o - 2.233% -3.51% -2.64% -0.29% 2.97% 4.56% -0.34% -0.66% 0.04% 0.25% -’ 0.00% 26.32%
1993 0.58% - Yo -0 -0, 3.13% -3.80% -2,93% -0.42% 2.68% 35.31% -0.31%-0.72% 0.03% 0.3%% -7. 0.00% 28.44%

1594 0.56% - o -0 -0, 7.61% -6.45% -5.85% -0.52% 4.89% 10.47% -0.54% -0.84% 0.06% 0.44% -10.
1995 0.97% - -0.11% -0.04% 5.25% -5.24% -4.21% -0.60% 4.91% £.01% -0.45% -0.85% 0.04% 0.34% -10.
1996 0.95% - -0.05% -0.04% 8.31% -3.92% -3.73% -0.46% 4.26% 6.08% -0.22%-0.56% 0.04% 0.37% -8.
15997 1.02% - -0.14% -0.01% 5.20% -3.88% -2.91% -0.44% 5.41% 6€.65% -0.22% -0.79% 0.05% 0.39% -

-0.22% -0.04% 10.28% -5.63% -6.93% -0.27% 5.20% 8.59% -0.11% -0.70% 0.05% 0.41% -12.55%

0.00% 27.02%
0.00%  25.00%
0.00% 28.B2%
0.00% 26.51%
0.12% 0.00% 23.09%

©-0.76% -0.26% -0.04% 11.10% -4.96% -6.65% -0.46% 5.18% 6.20% -0.07°%-0.91% 0.05% 0.44% -16.80% 0.10% 0.00% 25.56%
2000 1.20% -0.58% -0.21% -0.03% -1.16% -1.27%-1.89% 1.69% 12.259% -8.12% -7.70% -0.23% 6.92% 10.67% -0.11% -1.26% 0.02% 0.13%-26.63% 0.32% 0.01% 23.39%
2001 1.23% -0.68% -0.27% 0.08% 1.90% -0.15% 0.61% 4.51% 13.78% -10.25% -8.43% -0.20% 6.63% 11.61% -0.07% -1.22% 0.01% 0.14% 2.14% 0.39% 0.00% 22.B4%
2002 1.68% -0.40% 0.13% 0.13% 0.66% -1.26%-0.79% 3.79% 15.66% 0.10% 0.26% 0.34% 1.32% 1.17% 0.80% 0.07% 0.01% 0.25% 3.05% 0.67% 0.00% 22.21%
2002 1.41%-0.67% -0.22% 0.11% 0.28% -1.55%-1.01% 3.81% 14.20% 0.14% 0.27% 0.35% 1.47% 1.09% 0.83% 0.08% 0.00% 0.27% -0.29% 1.20% 0.01% 23.13%
2004 1.36% -0.84% -0.42% -0.06% -0.25% -1.87% -1.22% 3.65% 12.38% 0.05%% 0.33% 0.35% 1.54% 0.57% 0.86% 0.07% 0.01% 0.34% -0.65% 1.44% 0.02% 24.26%
2005 1.47% -1.12% -0.35% -0.11% -0.62% -2.20% -1.48% 2.64% 11.18% -0.06% 0.28% 0.24% 1.28% 0.52% 0.87% 0.06% 0.01% 0.26% -0.92% 1.48% 0.01% 25.B5%
2006 1.47%-1.12% -0.02% -0.06% -1.09% -2.62%:-1.72% 3.27% 10.86% -0.06% 0.26% 0.18% 1.05% 0.18% 0.87% 0.02% 0.01% 0.24% -1.20% 1.37% 0.01% 25.86%
2007 1.25% -1.43% -0.23% -0.04% -1.41% -3.05% -1.39% 3.45% 2.14% -0.08% 0.43% 0.11%0.85% 0.16% 0.88% 0.03% 0.01% 0.5%% -1.53% 1.54% 0.01% 32.48%
2008 1.12% -1.54% -0.38% -2.06% -2.93% -4.08% -2.75% 2.62% 3.36% 0.02% 0.51% 0.44% 1.14% 0.18% 0.86% 0.07% 0.01% 0.25% -1.83% 2.27% 0.01% 32.30%
2005 0.53% -1.66% 0.01% -2.11% -4.08% -3.22% -3.72% 2.17% 0.35% 0.18% 0.%1% 0.21% 2.74% 0.79% 0.90% 0.16% 0.02% 5.22% -2.23% 32.47% -4.21% 143.B7%
2010 0.81%-1.68% 0.00% -2.12% -4.71% -5.71%-4.06% 2.10% -0.23% -0.04% 0.58% -0.03% 1.81% 0.27% 1.42% 0.12% 0.02% 2.07% -2.93% 2.58% -3.07% 22.B3%
2011 0.74% -1.58% 0.00% -2.04% -2.959% -4.76%2-3.23% 3.22% 0.21% -0.41% 0.68% -0.06% 2.02% 0.20% 1.43% 0.12% 0.05% 0.22% -1.18% 4.68% -3.84% 36.74%
2012 0.85% -1.66% -0.01% -1.5%% -3.64% -6.54% -4.33% 2.14% -0.33% -0.37% 0.73% 0.16% 2.84% 0.28% 1.61% 0.21% 0.07% 0.61% -2.33% 4.09% -7.48% 253.18%
2012 0.94% -2.00% 0.00% -1.67% -7.35% -7.85% -5.48% 1.35% -0.83% -0.24% 0.61% -0.08% 2.16% 0.59% 1.91% 0.20% 0.07% 1.92% -5.15% 32.07% -17.65% 630.54%
2014 0.85%-2.17% 0.21% -1.77% -5.31% -6.48%: -4.27% 3.03% -0.28% -0.69% 0.69% -0.06% 4.67% 0.66% 2.02% 0.62% 0.17% 0.27% -2.28% 35.16%-17.70% 203.459%
2015 0.34% -1.24% 0.21% -2.0%% -7.83% -8.18% -5.58% 1.88% -1.17% -0.45% 0.55% 0.04% 3.26% 0.70% 2.22% 0.24% 0.18% 0.31% -5.32% 1.00% -23.65% 1233.79%
2016 0.58% -1.82% -14.63% -2,1%% -10.56% -10.02% -£.88% 0.21% -2.17% -0.71% 0.28% 0.41% 2.97% 0.71% 2.48% 0.42% -0.03% 0.20% -9.96% -2.82% -24.10% B16.60%
2017 0.88% -1.82% -15.58% -1.82% -10.72% -10.32% -6.51% 0.05% -2.80% -0.82% 0.57%-0.35% 3.27% 0.53% 2.78% -0.84%-0.11% 1.02% -5.01% -4.84% -2.35% 1664.53%
2018 0.23% -2.04% -16.35% -2.36% -13.60% -12.37% -8.09% -1.30% -3.31% -1.79% -0.53% -0.50% 2.43% -0.19% 3.05% -0.37% -0.20% 0.86% -11.27% -3.64% -17.56% 251.57%

Figure 4.1: Results for recalculation check, Example (CLRTAP)

The recalculation of whole time series usually indicates a revision of inventory methods and/or
improvement of activity data. Recalculation of part of the time series or single historical years
might indicate the corrections of inconsistent time series or only partial recalculation which
might lead to an inconsistent time serie.

4.2 Time series consistency

The time series is a central element of an air pollutant inventory because it provides information
on historical emission trends and tracks the effects of strategies to reduce emissions at the na-
tional level. Emission trends should be neither over- nor underestimated. All emission estimates
in a time series should be estimated consistently, which means that, as far as possible, the time
series should be calculated using the same method and data sources for all years. Using different
methods and data in a time series could introduce bias because the estimated emission trend
will reflect not only real changes in emissions but also the pattern of methodological refine-
ments (EMEP/EEA, 2019).

The aim of these tests is to highlight instances of dips and jumps in trends in time series of sec-
toral data and national totals reported by Parties. Sudden changes in subsequent years often
indicate an inconsistency of methods and/or of emissions factors and/or of activity data used in
national inventories.

Time Series:
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Only data reported in one of the NFR reporting formats and for which at least three years are
reported are analysed. All years where only NFRO2 sectors were available were converted to
NFR14 and only the converted sectors in the time series analysis are shown. Reported time se-
ries data were log 10-transformed prior to analysis to reduce intra-series variability and improve
general time series linearity. A linear regression was subsequently applied to the log-trans-
formed values for each time series. An individual value within the time series was identified as
a dip/jump if the respective residual value (regression forecast value - reported value) was
greater than 2 standard deviations from the mean of all residuals within the time series. Only
time series where the flagged data value contributed a significant fraction (>3%) of the national
total for the given year are included in this dataset for expert review.

Time series where sigma grows largely (i.e. larger than 20% of the time series mean value) be-
cause of extreme variation in the emission data are also flagged. Zero values indicate small num-
bers rounded to zero.

Trends:

The trend figures of national total emissions, are part of the stage 2 findings and include all
submitted data irrespective of the chosen format of reporting (e.g. SNAP sectors and NFR sectors
as well). Parties receive trend figures for all reported pollutants. Dips, jumps and not reported
pollutants can be easily identified (see examples in Figure 4.2).
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Figure 4.2: Examples of trends with dips and jumps highlighted in time series consistency tests.
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It is good practice for each country to identify its national key categories in a systematic and
objective manner. A key category is one that has significant influence on a country’s total inven-
tory in terms of absolute levels of emissions, the trend in emissions, or both. Following the re-
vised EMEP/EEA Air Pollutant Emission Inventory Guidebook (EMEP/EEA, 2019), the Key cate-
gories are those which, when summed up in descending order of magnitude, cumulatively add
up to 80 % of the total level (UNECE , 2009, Part A).

The key category analysis is a tool which provides interesting information on reported invento-
ries. The key categories analysis is increasingly important in order to prioritize emission sources
and identify where the implementation of improvements is most effective.

Key category analysis — Level assessment is carried out both for the CLRTAP and the NECD in-
ventories for all Parties that submit relevant information. The KCA is performed at the level of
NFR categories as provided in the reporting template (Table 1). Each air pollutant emitted from
each category is considered separately.

The contribution of each source category to the total national inventory level is calculated
according to

Key category level assessment = |source category estimate| / total contribution

I-x,t= Ex,t / 2 E:
Where:
L+ = level assessment for source x in latest inventory year (year t)
E,: = value of emission estimate of source category x in year t
2 E; = total contribution, which is the sum of the emissions in year t, calculated using the
aggregation level chosen by the country for the key category analysis

Key categories according to this equation are those, that — when summed together in descend-
ing order of magnitude —add up to 80 % of the sum of all L.

The Stage 2 review on Key category analysis — CLRTAP and -NECD assesses the most important
sources (the sources making up 80 % of the national total) for each country, based on the latest
submission. An example of the results of test “Key category analysis — CLRTAP” is shown in Figure
4.3. Results of test “Key category analysis — NECD” are provided in the same format.
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Component Year
NOx 2019 117G, i
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DIOX 20975 1%
PAH 20937 P
HCB 2019 7000 2% ooy
PCB 2019 2 =4

(67.3%) (12.8%)

Stage 2 review

Key categories (Sorted from high to low from left to right) Total

1A3biii  1A4bi 1Ala 2A1 3Dal 32Da2a 2B10a 1Adcii 2C1 1A1b  1A4ai 1A3dii 243

(10.69) (5.9%) (5.79%) (3.8%) (2.6%) (3.6%) (3.3%) (2.5%) (2.5%) (2.4%) (2.3%) (2.1%) (2.0%) 81.3%

2D3d 1A4bi 3Bla 2B10a 2D3g 1A3bv 3B4gii 2H2 1A3bi 1B2b 1B2aiv 1A4ci 2D3i 2D3h

(7.7%) (7.5%) (7.5%)(7.0%) (4.2%) (3.1%) (2.1%) (2.6%) (2.6%) (2.4%) (2.3%) (2.0%) (1.9%) (1.8%) 80.9%

2A1 2B10a 2A6 2C7c  1B2c 1A4bi

[10.0%) (8.6%) (8.2%) (6.7%) (5.2%) (2.9%) 81.6%

3B1b 3B1a 3Da% 3Dail

[17.5%) (9.9%) (8.5%) (7.7%) 82.4%

SE 2ASa 1A3bi  1A3bvii 2C1 2G 286 1A3bii 1Ala  1AZbiii

(4.79%) (3.8%) (3.5%)(3.3%) (2.9%) (2.5%) (2.4%) (1.5%) (1.5%) (1.5%) 80.4%

1A3b 2A5h 3Dc 1A3bvii SE 2C1 3B4gii 1A3bi 3B3 26 2A6 2L 3B4ai

(7.3%) (5.2%) (4.6%) (4.2%) (3.1%) (2.6%) (2.4%%) (2.4%) (2.1%) (1.8%) (1.7%) (1.7%) (1.7%) 81.2%

2A5a 283 1A3bvi 1A3bvii 3B4gi 2L 3B4gii 3Dc A2gvil SE 2C1

(10.1%) (8.5%) (6.0%) (5.0%) (4.8%) (3.7%) (2.9%) (2.8%) (2.7%) (1.9%) (1.8%) 80.5%

1A3bii  1A3 1A3bvi 1A4: 1A2gvii

(8.2%) (6.5 (4.5%) (4.0%) (2.9%) 82.1%

1A3bi  1A4

(10.89%) (4.7%) 80.2%

2C7c 1Ala 1A4bi 2G 1A2d

(14.69) (5.5%) (5.0%) (4.79%) (4.3%) 83.3%

1Ala 2C1 1A2d 2C7c  1AZgviii 1A2c

[13.5%) (10.4%) (6.0%) (4.5%) (4.3%) (4.1%) 82.7%

2C7c 2C1 1A4bi 1A2c  1B2aiv 1AZbi

[11.3%) (8.0%) (6.2%) (5.7%) (2.1%) (2.6%) 81.2%

1A2c 1Ad4ai  2C1 1AZbvi 1A2d  1A2a

[10.9%) (5.4%) (2.9%) (2.1%) (2.9%) (2.89%) 20.5%

1A4bi  1Ala 2G 2A1 1423 1A2d

[12.1%) (7.8%) (6.8%) (6.7%) (4.3%) (3.1%) 82.0%
81.0%

1B2aiv 1AZ2c 1Ala 2A1 1a2f 1A4ai 1A3bvi 2C7c  1AZ2a

(11.5%) (8.5%) (B.4%%) (5.3%) (3.2%) (4.8%) (2.9%) (2.3%) (2.3%) 20.8%

1A2c

(8.9%) 80.4%

1A3b 2G 1A2d  1Als

(12.8%) (11.1%) (5.6%) (4.1%) 80.4%

2C1 1Ala

(15.7%%) (10.4%) 83.3%

1A3bi

(5.9%) 83.6%
86.9%
87.1%

Figure 4.3: Example of results for Key category analysis — CLRTAP (CLRTAP 2021). Listed are identified
key categories and the corresponding percentages
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5 CHECKS AS PART OF THE REVIEW REPORT

As part of the review report (CEIP 2021) a few additional checks are performed. The results aof
these checks are included in the review report and its Annexes

5.1 Flagging of recalculations >30 %, including the analysis of explanations
in the lIRs

Also large recalculations (>30 %) in the inventories for NO,, NMVOCs, SOy, NH3, PM35, PM1g
and CO for the years 2005, 2010 and 2015 are determined and IIRs are checked for explana-
tions for these recalculations. If no explanations are provided, the Parties are contacted to give
further information. The findings are presented in form of a table in the Inventory review re-
port.

5.2 Consistency between PM2.5, PM10 and BC emissions

To identify inconsistencies in reporting this check provides information whether a Party re-
ports higher PM; s emissions than PMjo emissions (as PM2semissions are a subset of PM1o
emissions) by calculating the difference between national total emissions. X should be always
>0.

PM10- PM2,5 =X

The same formula was applied to identify inconsistencies in reporting BC (Black Carbon). As
this is a subset of PM,s emissions, the difference between national total emissions is calcu-
lated; X should be always >0:

PM,,5-BC=X

5.3 Aggregated KCA

In addition, to the key category analysis of individual Parties as check of the satge 1 review a key
category analysis of CLRTAP inventories for the EMEP West area’? and the EMEP East area®” for
main pollutants, PM, BC, main HMs and priority POPs was undertaken. Emissions reported by
individual countries are summed to predefined groups and KCA is performed as described in the
section above. Potential missing sectoral data are not gap filled.

Fehler! Verweisquelle konnte nicht gefunden werden. shows an example for the share of the
top ten key categories for two groups: EMEP West and EMEP East area. If the total number of

14 EMEP West area comprises Albania, Austria, Belgium, Bosnia & Herzegovina, Bulgaria, Croatia, Cyprus, Czechia, Germany, Denmark,
Estonia, European Union, Finland, France, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Liechtenstein, Lithuania, Luxembourg, North
Macedonia, Malta, Monaco, Montenegro, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland and the United Kingdom.

15 EMEP East area comprises Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyzstan, Moldova, Russian Federation, Tur-
key and Ukraine.
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key categories for a particular pollutant is more than 10, emissions are summed up in “Other
KC”. “Other Cat” contains the remaining (non-key) categories.

The NFR14 reporting template does not offer the option of data aggregation, and so generally
more sources were identified as key, and the KCA is now more accurate in reflecting the share
of the main emission sources. However, Parties might still allocate emissions to NFR categories
in a different way, some Parties make use of the emission inventory notation key IE (included
elsewhere) or allocate emissions to the ‘Other’ (sub)category, which means that emission esti-
mates for one NFR sector are included in emission estimates of a different sector. It is also im-
portant to note that the results of the KCA for individual Parties may differ from key sources
determined for the country groups “EMEP West” and/or “EMEP East”.

Main Pollutants

Share in %
0.0

Region = cccc -« = ~
East
West
SO0x
= NH3
T o= E o2 - = =
T o ®m Uy DB 2358 8 © o Do N m
- NN ANNM MM N bl I - B -]
Region T EIEIZTETEIZIZED Region 232328338
East East
West . West

NEm®m .

Region Region S e - ecc-ccecca& N &
East East
West West

Figure 5.1: Example for the comparison of key categories between the EMEP East and EMEP West area
for NMVOC, SOx, NH3, NOx and CO

5.4 Comparison of aggregated SNAP categories between the countries:

Comparison of differences in emission distribution among the main SNAP categories in individ-
ual Parties may help to identify inconsistencies in reporting. Information on the share of individ-
ual SNAP categories in the total emissions is also important for EMEP models. Emissions re-
ported by Parties in NFR formats are by standard procedure aggregated to main SNAP catego-
ries.

5.5 Comparability — Emissions per capita, emissions per GDP

Two indicators, namely national total emissions per capita and emissions per GDP/PPP® are
calculated for all Parties which submit national total emissions of main pollutants, PM, HMs,
PCDD/PCDF, PAHs and HCB to CEIP and for which population statistics and GDP/PPP data were
available. Information on population and GDP/PPP comes from the “World Bank Database” (The
World Bank Group, 2021).

16 PPP/GDP is gross domestic product converted to international dollars using purchasing power parity rates. An international dollar
has the same purchasing power over GDP as the U.S. dollar has in the United States.
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Outliers might indicate differences in national economies, but also errors in calculations. Low
per capita and per GDP/PPP emission in some Parties might also indicate incomplete national
inventories, particularly for PM and POPs data.

Results are provided in form of tables with full time series and figures presenting per capita/GDP
emissions for the year 1990 and the latest reported year.
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6 REVIEW OF GRIDDED DATA AND LPS

Every four years from 2017 onward, Parties shall report for the year x-2 updated aggregated
sectoral (GNFR) gridded emissions in a grid of 0.1 x 0.1 degrees and LPS emissions.

6.1 Gridded data

It has to be noted that gridded emissions are used in models only on sectoral level (13 GNFRs
2018 onwords) and therefore only submitted gridded sectoral emissions can be used.

By the annual review process CEIP is performing a few standard tests:
® check if sectoral gridded data for all pollutants/years are reported as requested by the
revised UNECE Reporting Guidelines (UNECE, 2014b)
® compare sectoral grid-sum data with emissions reported in NFR table (aggregated to
GNFR)
® check if all reported cells are inside the country (position of the cells)

6.2 Large Point Sources (LPS)

Large point sources (LPS) are defined as facilities!” whose combined emissions, within the lim-
ited identifiable area of the site premises exceed the pollutant emission thresholds identified
below which have been extracted from the full list of pollutants in the E-PRTR Regulation (EC,
2006, Annex Il) and listed in Table 6.1 below.

Table 6.1: List of pollutants to be reported for a LPS if the applicable threshold value is exceeded based
on thresholds specified in E-PRTR Regulation (annex Il)

Pollutants/Substances  Thresholds in kg/year

SO, 150 000
NOy 100 000
co 500 000
NMVOCs 100 000
NHs 10 000
PMy s 50 000
PMjig 50 000
Pb 200

Cd 10

Hg 10
PAHs 50

17 As defined in Article 2 (4) and (5) of the E-PRTR Regulation, “(4) ‘Facility’ means one or more installations on the same site that
are operated by the same natural or legal person; (5) ‘Site’ means the geographical location of the facility;” (EC, 2006).
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Pollutants/Substances  Thresholds in kg/year

PCDD/F 0.0001
HCB 10

Parties that do not report combustion process emissions under any other international or EU
wide protocols or decisions may limit their criteria for Combustion Process LPS selection to >
300 mw thermal capacity.

Table 6.2: The stack height classes (physical height of stack) in the reporting templates

Height class

1 Height class 1 < 45 metres;

2 45 metres < Height class 2 < 100 metres;
3. 100 metres < Height class 3 < 150 metres;
4
5

150 metres < Height class 4 < 200 metres;

Height class 5 < 200 metres.

By the annual review process CEIP is performing a few standard tests:
® check if point sources for all pollutants/years are reported as requested by the revised
UNECE Reporting Guidelines (UNECE, 2014b)

® check if all reported point sources are inside the country (position of the LPS)

® comparison with E-PRTR facilities (planned for the future)
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7 CENTRALISED IN-DEPTH REVIEW (STAGE 3)

The Stage 3 review (in-depth review) is a centralised review of selected inventories checking if
submitted inventories are complete, consistent through the time, properly documented, com-
parable between the countries and accurate. It is a centralized review of quantitative and qual-
itative information of selected inventories by pollutant, country or sector, as in the work plan
agreed by the EMEP Executive Body. The plan is to check in detail the inventories of each Party
at least once every five years. Annually, up to ten Parties are reviewed. The annual in-depth
review aims to be consistent across Parties and the process should ensure that the same ap-
proach is performed each year.

The review is performed by the experts nominated by Parties'®. The expert review teams (ERTs)
are set up by CEIP by the beginning of each review round. Two expert review teams (ERTs) check
NFR tables and IIRs submitted by Parties under CLRTAP. The lead reviers (LRs) are coordinating
the work of ERTs and communicate questions to the Parties.

CEIP is preparing data, tools and templates for reviewers to ensure consistent approach across
the teams and years. An introduction to the review process, including the timeschedule and
templates, is provided at a password protected ‘clever workspace’ website https://work-
place.umweltbundesamt.at/.

Initial checks
CEIP experts are running initial checks in May and provide the results to the review teams.

The basic principles of the review are to see if the provided data are easy to understand (trans-
parent), are in line with the EMEP/EEA Guidebook, consistent across the time series and pollu-
tants and as accurate as possible.

One of the key additions to the revised ‘Emission Review Guidelines’ document is the inclusion
of ‘Technical Corrections’. These allow the Expert Review Teams (ERT) to work together with
Parties during the review process to develop revised emission estimates where reported data
is found to be inconsistent with the recommended methodologies of the EMEP/EEA Guide-
book or where emission estimates are not provided for an NFR source category. The objective
of the Technical Revisions process is to establish improvements in completeness, consistency,
comparability and accuracy of the reported emissions data from Parties.

During an emissions inventory review the ERT highlights an observation and issues questions
to the Party. The ERT mentions in their questioning whether this could relate to a ‘significant’:
over or under estimate, and hence a possible Technical Revision.

The Party responds with clarifications and/or answers. The Party can provide a justification for
their existing estimate, or propose a Revised Estimate that addresses the issue raised by the
ERT. The Revised Estimate may span several sources, several pollutants, and be relevant for
multiple years.

If the ERT agrees with the Party’s response (i.e. a valid justification or Revised Estimate calcu-
lated and provided by the Party) the issue is considered closed and a recommendation is made
in the Party’s review report i.e. that the updated estimate should be included in the Party’s
next annual inventory submission. However, should the ERT not be able to reach agreement

18 https://www.ceip.at/review-of-emission-inventories/review-process , go to ‘Roster of review experts’
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with the Party, then the ERT will calculate a Technical Correction which is sent to the Party for
comment.

After the centralised review week, a Party can respond to indicate that they agree with the
proposed Technical Correction. The issue is then dealt with as for a Revised Estimate. Alterna-
tively, a Party can respond that they disagree with the Technical Correction proposed by the
ERT, and provide a justification for their position.

e) If the ERT do not agree with the information provided by the Party (or no response is pro-

vided), they inform the Party, and include the Technical Correction in the draft review report
that is sent to the Party. (TFEIP, 2018)

The findings are compiled in individual country reports. All countries have 4 weeks for com-
ments. After considering comments, reports are published. The final country review reports can
be downloaded as PDF documents from the CEIP website.The individual country reports are
published (i.e., posted at CEIP website) before the next annual EMEP Executive Body meeting.

The key outcomes of the review are the:

e Record of questions and answers which contain all questions submitted to the
countries plus detailed responses from the countries

e Review report which contains the public findings and recommendations (sector
tables in the template are updated with NFR14 - but in the text references to
NFR0O9 might appear)

o Excel file with technical corrections
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History of stage 3 in depth reviews of air emission inventories 2008-2020

The EMEP Steering Body approved the first schedule (2008-2013) for the centralised in-depth
reviews at the 33 session in September 2009 (see Table 7.1). The list was updated in the fol-
lowing years at the Steering Body meetings. The updated list is shown below (Table 7.1)

Table 7.1: History™ of stage 3 in depth reviews of inventories 2008-2021

Kazakhstan, Liechtenstein, Monaco, Montenegro

2021 Bosnia and Herzegovina did not provide any emission data to
S EMEP/CEIP yet.
; European Union, North Macedonia, Iceland, Kyrgyzstan, Switzerland.
§ 2020 Kazakhstan, Liechtenstein and Monaco did not submit data on time,
° review postponed to 2021.
3
[e]
2 2019 Albania, Georgia, Norway, Russian Federation, Serbia, Turkey
~ 2018 Moldova, Armenia, Finland, Belarus, Ukraine, Azerbaijan
2017 Albania**, Armenia*, Austria, Malta*, EU, Kazakhstan, Kyrgyzstan*,
Liechtenstein*, Monaco*
2016 Estonia, Georgia, Iceland, Luxembourg, FYR of Macedonia, Rus-

sian Federation, Serbia, Switzerland, Turkey, United Kingdom
2015 Azerbaijan, Belarus, Czech Rep., Ireland, Rep. of Moldova, The Nether-
lands, Slovakia, Slovenia and Ukraine

2014 Belgium, Greece, Cyprus, Croatia, Denmark, Germany, Hun-
gary, and Spain

2" review round 2013-2017

2013 Bulgaria, France, Italy, Latvia, Lithuania, Norway, Poland, Portugal, Ro-
mania and Sweden

2012 Albania*, Georgia*, European Community, Liechtenstein*, Malta*,
Monaco*, Republic of Moldova*, Montenegro*, Serbia* and Turkey**
Czech Republic, Belarus, Croatia, Estonia*, Greece*, Iceland, Luxem-

2011 bourg, The former Yugoslav Republic of Macedonia, Slovenia and
Ukraine*

2010 Austria, Cyprus, Germany, ltaly, Netherlands, Romania, Russian Federa-
tion*, Slovakia, Switzerland and United Kingdom

2009 Belgium, Bulgaria, Denmark, Finland, Hungary, Ireland, Latvia, Lithuania,
Poland and Spain

15t review round 2008-2012

2008 France, Norway, Portugal and Sweden (voluntary)

Note:

* Party did not submit a complete emission inventory in standard format or did not submit an IR for the last three report-
ing rounds

** Party did not submit neither inventory data nor an IIR for the last three reporting rounds

19 The EMEP Steering Body approved the schedule (2008-2013) for centralised in-depth reviews at its 33™ session in September
2009.
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8 UNITS AND ABBREVIATIONS

- ST 1 kilogram = 103 g (gram)

| OO 1 tonne (metric) = 1 megagram (Mg) = 10° g

1Y, = S 1 megagram = 10° g = 1 tonne (t)

T e 1 terajoule

KPa....coeeeeeieeecieee s 1 kilopascal

Keee e 1 Kelvin

KM e, 1 micrometre

Cd e, cadmium

(61 S central data repository of EEA’s Eionet Reportnet

CEIP. e EMEP Centre on Emission Inventories and Projections

CLRTAP ..o LRTAP Convention

(60 R carbon monoxide

CRF.eeiiiieeeeeiee e common reporting format (UNFCCC for greenhouse gases)

EEA ..., European Environment Agency

Eionet ....ccccviveeeieenns European environmental information and observation network

EMEP ..oooveiieieiieens Co-operative Programme for Monitoring and Evaluation of the Long-
range Transmissions of Air Pollutants in Europe

[ 2 I - European Pollutant Release and Transfer Register

EU. ., European Union

GDP, PPP.......ccccuuueee. gross domestic product converted to international dollars using
purchasing power parity rates

GNFR..oovveevieerieeen, nomenclature for reporting of gridded data amd LPS

HaS e, hydrogen sulphide

H2SO4 weveeeiiieeciieene sulphuric acid

HCB...oveeeeiveeeeiieee hexachlorobenzene

HE oo, mercury

HMS e heavy metals

HASA ....oooiiieeeieeee, International Institute for Applied Systems Analysis

HRee e, informative inventory report

KC oo key category

KCA .o, key category analysis

LRTAP Convention..... UNECE Convention on Long-range Transboundary Air Pollution

LPS.., large point source

Main pollutants......... NO,, NMVOCs, SO, NH3 and CO

Main HMs...........c....... Cd, Hg and Pb

NECD....ceevivieeeiirennne National Emission Reduction Commitment Directive (EC, 2016)

NFR e, UNECE nomenclature for reporting of air pollutants

NH3 oo ammonia
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NMVOCs.....cccceeeeeenne non-methane volatile organic compounds

NOz oo, nitrogen dioxide

NO wvvveeeeeeeeiiieeeeeeeans nitrogen oxides

PAHS ...ooveeieeeciieene polycyclic aromatic hydrocarbons

Ph.eiiiiiieeeeeee lead

PCDD/PCDF................ dioxines and furanes

PM i particulate matter

PMi0eiciieeeeiiiee e, particulate matter, with a 50 per cent efficiency cut-off at 10 um
aerodynamic diameter or less

PMas i, particulate matter, with a 50 per cent efficiency cut-off at 2.5 um
aerodynamic diameter or less

PMocoarse «oeeeeeeeereeienenen particulate matter, the difference between PMjo and PM;s

BC oo black carbon

POPS ...ooveeetieeeciiieeens persistent organic pollutants

SNAP ..., selected nomenclature for air pollution

Y O N sulphur oxides

O sulphur dioxide

Y O E sulphur trioxide

TFEIP oo, UNECE Task Force on Emission Inventories and Projections

TSP total suspended particles

UNECE.................en. United Nations Economic Commission for Europe

UNFCCC....cccvvveeeeenne United Nations Framework Convention on Climate Change
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9 DEFINITIONS AND GLOSSARY

9.1 Pollutants

Sulphur oxides (SOy) is emitted when fuels containing sulphur are burned. It contributes to
acid deposition, the impacts of which can be significant: adverse effects on aquatic ecosystems
in rivers and lakes, and damage to forests. Further, the formation of sulphate particles results
in reflection of solar radiation, which leads to net cooling of the atmosphere.

Nitrogen oxides (NOy) are emitted during fuel combustion, as practiced by industrial facilities
and the road transport sector. It contributes to acid deposition but also to eutrophication of soil
and water. NOy also contribute to the formation of secondary inorganic particulate matter and
tropospheric (ground-level) ozone with associated climate effects.

Ammonia (NHs) contributes to both eutrophication and acidification. The vast majority of NH3
emissions — around 94 % in Europe — come from the agricultural sector, in connection with
activities such as manure storage, slurry spreading and the use of synthetic nitrogenous fertilis-
ers.

Non-methane volatile organic compounds (NMVOCs) are emitted from a large number of
sources including paint application, road transport, dry-cleaning and other solvent uses.

Heavy metals (i.e. cadmium, lead, mercury; and additional heavy metals: arsenic, chromium,
copper, nickel, selenium, zinc) and their compounds are emitted mainly as a result of various
combustion processes and industrial activities, like metal works and smelters. Heavy metals can
reside in or be attached to PM. As well as polluting the air, HMs can be deposited on terrestrial
or water surfaces and subsequently builds up in soils or sediments.

Persistent organic pollutants (POPs):

® Polycyclic aromatic hydrocarbons (PAHs) are a large group of POPs that contribute to
different harmful effects in the environment and to human health. PAHs are released
by combustion processes, as well as being emitted via evaporation from materials
treated with creosote, mineral oils, pitch, etc.

® Dioxins and furans (PCDD/F) are formed by the combustion of fuels and wastes, the
processing of metals and the production of pulp and paper.

® Hexachlorobenzene (HCB) is used in the manufacture of chlorinated organic solvents. It
is released to the environment as a by-product of coal burning, waste incineration and
some metal processes.

Carbon monoxide (CO) is produced as a result of fuel combustion. The road transport sector,
businesses and households, and industry are important sources. CO can react with other pollu-
tants to produce ground-level ozone.

Particulate matter (PM1o and PM, ), and TSP (total suspended particulate matter)) is emitted
from many sources, and is a complex heterogeneous mixture.

Black carbon (BC) means carbonaceous particulate matter that absorbs light. The main sources
of BC are fossil fuel and biomass combustion.
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9.2 Other

CEIP

The EMEP Centre on Emission Inventories and Projections (CEIP) collects emissions and projec-
tions of acidifying air pollutants, heavy metals, particulate matter and photochemical oxidants
from Parties to the LRTAP Convention. CEIP prepares data sets as input for long-range transport
models. It reviews submitted inventories to assist the Parties improving the quality of reported
data and provides support to the Parties, UNECE secretariat and the Implementation Commit-
tee.

CLRTAP

The Convention on Long-Range Transboundary Air Pollution, which has 51 Parties, was the first
international legally binding instrument to deal with air pollution on regional bases. The aim of
the Convention is that Parties shall endeavour to limit and, as far as possible, gradually reduce
and prevent air pollution including long-range transboundary air pollution by developing policies
and strategies to combat the discharge of air pollutants through exchanges of information, con-
sultation, research and monitoring.

EMEP

The European Monitoring and Evaluation Programme (EMEP) provides scientific support to the
LRTAP Convention on:

® Atmospheric monitoring and modelling

® Emission inventories and emission projections

® Integrated assessment modelling
The EMEP programme is carried out in collaboration with a broad network of scientist and na-
tional experts.

The geographical scope of EMEP

The geographical scope of EMEP is defined as “the area within which, coordinated by the inter-
national centres of EMEP, monitoring is carried out." Since its adoption in 1984, this definition
has been referred to in all protocols to the LRTAP Convention. As Parties have ratified or acceded
to the EMEP Protocol, the geographical scope of EMEP has become larger and the EMEP grid has
been modified twice so far, once in the late 1990s, then in 2008 and than again in 2014.

The EMEP domain covers the geographic area between 30°N-82°N latitude and 30°W-90°E lon-
gitude.

Party

The term “Parties” in all the documents refers to Parties of the LRTAP Convention, unless other-
wise specified.
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TFEIP

Task Force on Emission Inventories and Projections (TFEIP)?° supports Parties in reporting of air
emissions and projections to the Convention by providing technical forum and expert network
to identify problems and establish methodologies for the emission estimation.

UNECE

The (United Nations Economic Commission for Europe) is one of 5 regional commissions of UN.
It brings together 56 countries
(http://www.unece.org/oes/nutshell/member_states_representatives.html) and its major aim is to
promote pan-European economic integration. The UNECE region
(http://www.unece.org/oes/nutshell/ecemap.html) covers more than 47 million km2 and is home of
about 20 % of the world population. UNECE negotiated five environmental treaties
(http://www.unece.org/env/welcome.html), including the LRTAP Convention, which entered into
force in 1983.

20 http://tfeip-secretariat.org
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ANNEX A — SUBSTANCES LISTED IN UNECE GUIDELINES 2014-*

A) Substances for which there are existing emission reporting obligations
according to the UNECE Reporting Guidelines (UNECE, 2014b)

Sulphur oxides (SOy)
which means all sulphur compounds expressed as sulphur dioxide (SO2) (including sulphur
trioxide (SO3), sulphuric acid (H2504), and reduced sulphur compounds, such as hydrogen
sulphide (H2S), mercaptans and dimethyl sulphides, etc.)

Nitrogen oxides (NOy)
which means nitric oxide and nitrogen dioxide, expressed as nitrogen dioxide (NO2).

Ammonia (NHs)

Non-methane volatile organic compounds (NMVOCs)
which means, all organic compounds of an anthropogenic nature, other than methane,
that are capable of producing photochemical oxidants by reaction with nitrogen oxides in
the presence of sunlight;

Carbon monoxide (CO)
Particulate matter (PM)

which is an air pollutant consisting of a mixture of particles suspended in the air. These
particles differ in their physical properties (such as size and shape) and chemical compo-
sition. Particulate matter refers to:

® “PM,.s”, or particles with an aerodynamic diameter equal to or less than 2.5 microme-
tres (um);

o “PMyo”, or particles with an aerodynamic diameter equal to or less than 10 (um);

Cadmium (Cd) and its compounds;
Lead (Pb) and its compounds;
Mercury (Hg) and its compounds

Persistent organic pollutants:

® Polycyclic aromatic hydrocarbons (PAHs) For the purposes of emission inventories, the
following four indicator compounds shall be used: benzo(a)pyrene, benzo(b)fluoran-
thene, benzo(k)fluoranthene, and indeno(1,2,3_cd)pyrene;

® Dioxins and Furans (PCDD/F) which are polychlorinated dibenzo-p-dioxins (PCDD) and
polychlorinated dibenzofurans (PCDF), tricyclic, aromatic compounds formed by two
benzene rings, connected by two oxygen atoms in PCDD and by one oxygen atom in
PCDF, and the hydrogen atoms of which may be replaced by up to eight chlorine atoms;

® Polychlorinated biphenyls” (PCBs), which means aromatic compounds formed in such a
manner that the hydrogen atoms on the biphenyl molecule (two benzene rings bonded
together by a single carbon-carbon bond) may be replaced by up to 10 chlorine atoms;

21 Any departure from the definitions below should be clarified in the IIR.
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® Hexachlorobenzene (HCB)

B) Substances for which parties are encouraged to report emission data
according to the UNECE Reporting Guidelines (UNECE, 2014b)

Black Carbon (BC)

which means carbonaceous particulate matter that absorbs light;
Total suspended particulate matter (TSP):
Additional heavy metals

Arsenic (As),

Chromium (Cr),

Copper (Cu),

Nickel (Ni),

Selenium (Se)

Zinc (Zn) and their compounds

CEIP - Centre on Emission Inventories and Projections
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ANNEX B — NOTATION KEYS (UNECE, 2014B)

Notation key Description

For activity data and/or emissions by sources of pollutants which have not been esti-
mated but for which a corresponding activity may occur within a Party. Where NE is
used in an inventory to report emissions of pollutants, the Party should indicate in the
IIR why such emissions have not been estimated. Furthermore, a Party may consider
that a disproportionate amount of effort would be required to collect data for a pollu-
Not estimated (NE) tant from a specific category that would be insignificant in terms of the overall level
and trend in national emissions and in such cases use the notation key NE. The Party
should in the IR provide justifications for their use of NE notation keys, e.g., lack of ro-
bust data, lack of methodology, etc. Once emissions from a specific category have
been reported in a previous submission, emissions from this specific category should
be reported in subsequent inventory submissions.
For emissions by sources of pollutants estimated but included elsewhere in the inven-
tory instead of under the expected source category. Where IE is used in an inventory,
Included elsewhere the Party should indicate, in the IIR, where in the inventory the emissions for the dis-
(IE) placed source category have been included, and the Party should explain such a devia-
tion from the inclusion under the expected category, especially if it is due to confiden-
tiality.

For emissions by sources of pollutants of which the reporting could lead to the disclo-
sure of confidential information. The source category where these emissions are in-
cluded should be indicated.

Confidential infor-
mation (C)

For activities under a given source category that do occur within the Party but do not
Not applicable (NA) result in emissions of a specific pollutant. If the cells for categories in the NFR tables
for which NA is applicable are shaded, they do not need to be filled in.
For categories or processes within a particular source category that do not occur
within a Party.

Not occurring (NO)

According to paragraph 37 in the Guidelines, emission inventory reporting for the
main pollutants should cover all years from 1990 onwards if data are available. How-

Not relevant (NR) ever, NR is introduced to ease the reporting where reporting of emissions is not
strictly required by the different protocols, e.g., emissions for some Parties prior to
agreed base years..
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