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ABBREVIATIONS

CAS Chemical Abstracts Service, pollutants nomenclature

CEIP Centre on Emission Inventories and Projections

CEPMEIP Co-ordinated European Programme on Particulate Matter Emission Inventories,
Projections and Guidance

CLRTAP Convention on Long Range Transboundary Air Pollution

CN Combined Nomenclature

CollectER Point and area sources database

COPERT 5 Microsoft Windows software program which is developed as a European tool for the
calculation of emissions from the road transport sector

CORINAIR CORe INventory AIR emissions programme

GNFR Gridding NFR (aggregated NFR categories)

EB Energy Balance

EEA European Environment Agency

EEB Estonian Environmental Board

EERC Estonian Environment Research Centre

EF Emission factor

EMEP Cooperative programme for the monitoring and evaluation of the long range
transmission of air pollutants in Europe (European monitoring and evaluation
programme)

EMTAK Estonian Classification of Economic Activities

E-PRTR European Pollutant Release and Transfer Register

ESTEA Estonian Environment Agency

EU European Union

GAINS Greenhouse Gas and Air Pollution Interactions and Synergies model

GHG Greenhouse gases

[IASA International Institute for Applied Systems Analysis

IPCC Intergovernmental Panel on Climate Change

IPPC Integrated Pollution Prevention and Control

KOTKAS Integrated Environmental Information System (EEB)

LCP Large combustion plant

LPS Large point sources, equals to the definition of E-PRTR installations

NECD Directive (EU) 2016/2284 of the European Parliament and of the Council of 14 December

2016 on the reduction of national emissions of certain atmospheric pollutants,
amending Directive 2003/35/EC and repealing Directive 2001/81/EC, OJ L 344,
17 December 2016
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NFR
0SIS

PP
RAINS
QA/QC
SNAP
TVP
UNECE
UNEP
UNFCCC

Pollutants

CFC

Cr

Cu

Co

HCB
HCI
HFCs
Hg
HMs
1(1,2,3-cd)p
NHs

Ni
NMVOC

NO;
NO

Nomenclature for Reporting

Web-interfaced air emissions data system for point sources at the Estonian
Environment Agency (ESTEA)

Power Plant

Regional Air Pollution Information and Simulation model
Quality Assurance / Quality Control

Selected Nomenclature for Air Pollution

True Vapour Pressure

United Nations Economic Commission for Europe
United Nations Environmental Programme

United Nations Framework Convention for Climate Change

Arsenic
Benzo(a)pyrene
Benzo(b)fluoranthene
Black carbon
Benzo(k)fluoranthene
Cadmium
Chlorofluorocarbon
Chromium

Copper

Carbon monoxide
Hexachlorobenzene
Hydrochloric acid
Hydrofluorocarbons
Mercury

Heavy metals
Indeno(1,2,3-cd)pyrene
Ammonia

Nickel

Non-methane volatile organic compounds, any organic compound, excluding methane,
having a vapour pressure of 0.01 kPa or more at 293.15 K, or having a corresponding
volatility under the particular conditions of use. For the purpose of the UNECE CLRTAP
Reporting Guidelines, the fraction of creosote which exceeds this value of vapour
pressure at 293.15 K is considered as a NMVOC.

Nitrogen dioxide

Nitrogen oxides, nitric oxide and nitrogen dioxide, expressed as nitrogen dioxide
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PAH-4

Pb
PCDD/PCDF

PCB
PCP
PFCs
PM; 5

PMig

POPs

Se
SCCP
SO,
SOy
TSP

Zn

Units

g l-Teq
Gg

GJ
GWh
kg

kPa

kt

Mg

Polyaromatic  hydrocarbons expressed as the sum of benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene and indeno(1,2,3,-cd)pyrene

Lead

Dioxins and furans: 1, 2,3,7,8-PeCDD; 2,3,4,7,8-PeCDF; 1,2,3,4,7,8-HxCDF; 1,2,3,6,7,8-
HxCDF

Polychlorinated biphenyls
Pentachlorophenol
Perfluorocarbons

Particulate matter, the mass of particulate matter that is measured after passing
through a size-selective inlet with a 50 per cent efficiency cut-off at 2.5 um aerodynamic
diameter

Particulate matter, the mass of particulate matter that is measured after passing
through a size-selective inlet with a 50 per cent efficiency cut-off at 10 um aerodynamic
diameter

Persistent organic pollutants, (lindane, dichloro-diphenyl-trichloroethane (DDT),
polychlorinated biphenyl (PCBs), pentabromodiphenyl ether (PeBDE), perfluorooctane
sulfonate (PFOS), hexachlorobutadeine (HCBD), octabromodipheny! ether (OctaBDE),
polychlorinated naphthalenes (PCNs), pentachlorobenzene (PeCB) and short-chained
chlorinated paraffins (SCCP)

Selenium

Short-chained chlorinated paraffins

Sulphur dioxide

Sulphur oxides, all sulphur compounds expressed as sulphur dioxide

Total suspended particulates. The mass of particles, of any shape, structure or density,
dispersed in the gas phase at the sampling point conditions which may be collected by
filtration under specified conditions after representative sampling of the gas to be
analysed, and which remain upstream of the filter and on the filter after drying under
specified conditions

Zinc

Gramme

Gramme International Toxic Equivalent
Gigagramme, 10° gramme

Gigajoule, 10 joule

Gigawatt hour

Kilogramme, 10° gramme

Kilopascal, 10° Pa

Kilotonne, 10° tonne

Megagramme, 10° gramme
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mg

Hg
MJ

ng
t

TJ
PJ

Notation keys
IE

NA

NE
NO

NR

Milligramme, 10° gramme
Mikrogramme, 10 gramme
Megajoule, 10° joule
Nanogramme, 10° gramme
Tonne

Terajoule, 10'? joule
Petajoule, 10 joule

Included elsewhere — Emissions for this source are estimated and included in the
inventory but not presented separately for this source (the source where included is
indicated).

Not applicable — The source exists but relevant emissions are considered never to
occur. Instead of NA, the actual emissions are presented for source categories where
both the sources and their emissions are well-known due to availability of bottom-up
data (i.e. mainly in the energy and industrial processes sectors).

Not estimated — Emissions occur, but have not been estimated or reported.
Not occurring — A source or process does not exist within the country.

Confidential information — Emissions are aggregated and included elsewhere in the
inventory because reporting at a disaggregated level could lead to the disclosure of
confidential information.

Not relevant - According to paragraph 9 in the Emission Reporting Guidelines, emission
inventory reporting should cover all years from 1980 onwards if data are available.
However, NR (not relevant) is introduced to ease the reporting where emissions are not
strictly required by the different protocols.
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Estonia, as a party to the Convention on Long-range Transboundary Air Pollution (CLRTAP) is required to
report annual emission data, projections of main pollutants, activity data and to provide an Informative
Inventory Report. The emissions data of all pollutants for the period 1990-2021 was submitted on 10"
February 2023.

The current report contains an explanation of pollutant trends and key categories, information about sectoral
methodologies, recalculations and planned inventory improvements.

The latest recalculations in the emission inventory were made for the time period from 1990 to 2020. The
reasons for the recalculations are specified in the The status of recalculations in the 2023 submission Table

0.1.

Table 0.1 The status of recalculations in the 2023 submission

NFR19 code NFR name Recalculation reasons Pollutant Recalculation
period
1ATa Public electricity and heat production Correction of emission factor and NOy, NMVOC, NHs, 1990-2020
activity data for some years S0y, TSP, CO, POPs,
HMs
PMas, PM1o, BC 2000-2020
1ATc Manufacture of solid fuels and other Correction of activity data and NOy, NMVOC, NHs, 1990-2020
energy industries emission factors S0y, TSP, CO, HMs
PMa.s, PM1o, BC 2000-2020
1A2a Stationary combustion in Correction of emission factor and NOx, NMVOC, NHs, 1990-2020
manufacturing industries and activity data for some years SOy, TSP, CO, POPs,
construction: Iron and steel HMs
PMass, PM1o, BC 2000-2020
1A2b Stationary combustion in Correction of emission factor and NOx, NMVOC, NHs, 1990-2020
manufacturing industries and activity data for some years S0y, TSP, CO, HMs
construction: Non-ferrous metals PMa.s, PM1o, BC 2000-2020
1A2¢c Stationary combustion in Correction of emission factor and NOy, NMVOC, NHs, 1990-2020
manufacturing industries and activity data for some years SOy, TSP, CO
construction: Chemicals PMa.s, PM1o, BC 2000-2020
1A2d Stationary combustion in Correction of emission factor and NO,, NMVOC, NHs, 1990-2020
manufacturing industries and activity data for some years SOy, TSP, CO
construction: Pulp, Paper and Print PM2s, PMy, BC 2000-2020
POPs 1994-1998; 2006-
2008;2017-2019
1A2e Stationary combustion in Correction of emission factor and NO,, NMVOC, NHs, 1990-2020
manufacturing industries and activity data for some years S0y, TSP, CO
construction: Food processing, PMzs, PMio, BC 2000-2020
beverages and tobacco
TA2f Stationary combustion in Correction of emission factor and NOy, NMVOC, NHs, 1990-2020
manufacturing industries and activity data for some years S0y TSP, CO
construction: Non-metallic minerals PMa2.s, PM1o, BC 2000-2020
POPs 1994-1998; 2006-
2008;2017-2019
1A2giii Stationary combustion in Correction of emission factor and NOx, NMVOC, NHs, 1990-2020
manufacturing industries and activity data for some years S0y TSP, CO
construction: Other PMa.s, PM1o, BC 2000-2020
POPs 1994-1998; 2006-
2008;2017-2019
1A3bi Road transport: Passenger cars Correction of activity data and NOx, NMVOC, NH3, 1990-2020
emission factors TSP, CO, PCDD/F,
PAHs
Zn 2017-2018
PM2,5, PM10, BC 2000-2020
1A3bii Road transport: Light duty vehicles Correction of activity data and NOx, NMVOC, TSP, 1990-2020
emission factors CO, PCDD/F, PAHs
PM2,5, PM10, BC 2000-2020
1A3biii Road transport: Heavy duty vehicles Correction of activity data and NOx, NMVOC, TSP, 1990-2020
and buses emission factors CO, PCDD/F, PAHs
PM2,5, PM10, BC 2000-2020
1A3biv Road transport: Heavy duty vehicles Correction of activity data and NMVOC, TSP, CO, 1990-2020

and buses

emission factors

HMs, PCDD/F, PAHs
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NFR19 code NFR name Recalculation reasons Pollutant Recalculation
period
1A3bv Road transport: Gasoline evaporation Correction of activity data and NMVOC 2018-2020
emission factors
TA3bvi Road transport: Automobile tyre and Correction of activity data and TSP, HMs, PAHs 1990-2020
brake wear emission factors PM2;s, PM1o, BC 2000-2020
1A3bvii Road transport: Automobile road Correction of activity data and TSP 1990-2020
abrasion emission factors PM2.s, PM1, BC 2000-2020
1A3c Railways Correction of emissions data BC 2000-2020
TA3di(i) International maritime navigation Corrections of statistical data (fuel NOx, NMVQC, SOx, 2020
consumption) and emission factors NH3, TSP, CO, HMs,
PCDD/F, PAHSs, HCB,
PCBs
PM2.5, PM10, BC 2020
1Adai Commercial/institutional: Stationary Correction of emission factor and NOy, NHs, SO, TSP, 1990-2020
activity data for some years co
PMa.s, PM1o, BC 2000-2020
NMVOC, PAHs 2001-2010; 2015~
2020
1A4ci Agriculture/Forestry/Fishing: Correction of emission factor and NOy, NHs, SO, TSP, 1990-2020
Stationary activity data for some years CO
PMa.s, PM1o, BC 2000-2020
1B1c Other fugitive emissions from solid Correction of emission factor NOy, NMVOC, NHs, 1990-2007
fuels SO«
TSP, CO 1990-1999
PM2.5, PM1o 2000-2009
1B2av Distribution of oil products Correction of emission factor NMVOC 2005-2020
2A1 Cement production Correction and part of emissions PM2.5, PM10, TSP, 2010-2020
data reallocation to another NFR BC
2A5a Quarrying and mining of minerals other  Correction and part of emissions PM2.5, PM10, TSP 2019-2020
than coal data reallocation to another NFR
2A5C Storage, handling and transport of Correction and part of emissions PM2.5, PM10, TSP 2010-2020
mineral products data reallocation from another NHR
2C7c Other metal production Correction of emissions data All pollutants 2020
Correction of emissions data NOx, CO 2010, 2016-2017
2L Other production, consumption, Correction and part of emissions PM2.5, PM10, TSP, 2020
storage, transportation or handling of data reallocation from another NHR NH3
bulk products part of emissions data reallocation Pb, Cu 2013-2015
from another NHR
2H1 Pulp and paper production Corrections of statistical data and PM2.5, PM10, BC, 2020
emissions data TSP, CO, NMVOC
2H2 Food and drink production Correction of emissions data NH3 2020
21 Wood processing Correction of emissions data NMVOC 2019
Correction of emissions data PM2.5, PM10, TSP, 2020
€0, NMVOC
2D3a Domestic solvent use including Corrections of activity data. NMVOC 2019, 2020
fungicides
2D3d Coating applications Corrections of activity data. NMVOC 2019, 2020
Correction of point sources database ~ NO 2006-2010, 2016,
data and correction of emission data 2017,2019, 2020
from the point sources database. co 2006-2007, 2009-
2010, 2016-2017,
2019-2020
TSP 2001-2005,
20017-2020
Pb, Cu 2013-2015
Zn 2009, 2012-2018,
2020
PMas, PM1o 2001, 2002, 2005
2D3e Degreasing Corrections of activity data. NMVOC 2019
Correction of emission data from the SO 2018
point sources database.
2D3g Chemical products Correction of point sources database ~ NOy, SOy, NH3 2006, 2007
data and correction of emission data ~ CO 2001-2004, 2006-
from the point sources database. 2007
TSP 2001-2004
PMas 2003, 2005
PM1o 2003, 2005, 2018
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NFR19 code NFR name Recalculation reasons Pollutant Recalculation
period
Pb 2011
Cr 2009, 2010
2D3h Printing Correction of point sources database ~ NMVOC 2014-2020
data and correction of emission data ~ NMVOC 2006, 2007, 2010
from the point sources database. NO 2006, 2007, 2010
co 2005, 2006, 2007,
2010
NH3 2007
26 Other product use Corrections of activity data. NMVOC 2020
Cr 2017
Ni 2019
Cu, Zn 2017-2020
3Bla Manure management - Dairy cattle Renewed information about gross in NOy, NHs 1990-2020
take data
3B1b Manure management - Non-dairy cattle  Renewed nitrogen excretion rate for NOy, NHs 1990-2020
the mature female category
Tier 2 methodology instead Tier 1 NMVOC 1990-2020
was used for emission calculations
3B3 Manure management - Swine Correction of calculation NHs 2016-2020
3B4e Manure management - Horses Corrected information about animal NMVOC, NOx, NH3 2019-2020
numbers PMzs, PM1o, TSP
3B4gii Manure management - Broilers Corrected information about animal NH3 2020
numbers
3B4h Manure management - Other animals Corrected information about animal NMVOC, NOx, NHs 1990-2020
numbers PM2.s, PM1o, TSP
3Dal Inorganic N-fertilizers (includes also  Updated information about NHs 2017-2020
urea application) technologies
3Da2a Animal manure applied to soils Renewed nitrogen excretion rateand ~ NOy, NH3 1990-2020
updated information about
technologies and the corresponding
emissions reduction measures
3Da3 Urine and dung deposited by grazing Renewed nitrogen excretion NOx, NHs 1990-2020
animals
3De Cultivated crops Tier 2 methodology instead Tier 1 PMzs, PM1o, TSP 1990-2020
was used for emission calculations
5A Solid waste disposal on land Correction of emissions calculations. ~ PMas, PMyo TSP 2020
5B1 Compost production A change in methodology. NMVOC 1990-2020
582 Biological treatment of waste - Correction of emission data fromthe ~ NO,, MNVOC, CO 2020
Anaerobic digestion at biogas facilities  point sources database.
5C1hi Industrial waste incineration Correction of point sources database ~ NO 2006, 2007, 2010,
data and emissions calculations. 2014, 2020
NMVOC 2006, 2007, 2010,
2020
SO« 2017,2019
co 2006, 2007, 2010,
2019, 2020
Pb 2018,2019
Ni 2018
5C1biii Clinical waste incineration Correction of emissions calculations. ~ SOx 2006, 2007
5D1 Domestic wastewater handling Correction of point sources database ~ NOy, SOy, NH3 2017-2020
data.
502 Industrial wastewater handling Correction of point sources database ~ NOy, NMVOC, SOy, 2017-2020
data. NHs
5E Other waste Correction of point sources database ~ NHs 2019
data.
11B Forest fires Correction of activity data PMa.s, PM1o, TSP 1990-2019

Detailed sector by sector explanations concerning the recalculations are presented in Chapter 8.

The differences in total emissions between the 2022 and 2023 submissions are presented in the Table 0.2.
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Table 0.2 Difference between the 2022 and 2023 submissions (%)

Year  NOx  NMVOC SO,  NH:  PMas  PMw TSP BC co P cd Hg
199 189 109 045 412 AR NR 245  NR 18 030 006 009
1991 199 064 047 443 IR NR 182 NR___ 191 032 005 006
1992 195 068 056 449 IR NR 118 NR___ 290 023 004 009
1993 238 066 045 529 AR NR 027 NR___ 274 031 008 017
1994 146 069 052 491 NR NR 027 NR___ 407 033 007 017
1995 081 061 071 516 MR NR 030 NR 273 044 005 011
199 065 049 06/ 45 MR NR 053 NR___ 318 050 _ 005 _ 000
1997 049 046 063 48 MR NR 101 NR 275 098 017 006
1998 036 052 038 424 AR NR 275 NR 302 111 017 005
1999 041 042 040 409 AR NR 183 NR 374 120 017 015
2000 054 048 118 380 1003 085 050 2077 422 097 02/ 073
2001 069 063 130 441 1126 160 039 2331 461 146 028 210
2002 103 066 126 472 173 212 135 2418 540 162 028 220
2003 096 080 050 477 174 008 437 2349 551 232 030 264
2006 105 062 008 419 1234 400 1204 2576 639 420 015 127
2005 10 02 009 423 551 277 1568 2930 749 58 132 171
2006 111 080 002 350 1198 557 1970 2611 677 946 141 137
2000 119 080 011 38 717 693 2172 2136 542 663 106 004
2008 108 086 002 279 1124 1466 3343 2428 657 917 060 119
2000 097 090 008 300 835 1517 3417 2057 537 979 052 111
2010 096 255 007 264 911 620 2050 2275 652 726 047 _ 086
2011 080 096 003 26/ 38 659 1885 2047 615 561 049 095
2012 056 115 007 251 285 2595 5917 1888 381 1077 053 143
2013 02 130 004 25 772 1265 3532 2577 710 918 065 124
2014 094 220 004 255 697 1377 3559 2367 771 953 061 152
2015 11 122 005 289 1044 1958 5250 2748 1064 1193 073 252
2016 116 090 028 203 1314 1636 4615 2856 1405 1298 084 235
2017 147 051 025 195 1266 1674 4534 2913 991 1306 086 282
2018 183 130 038 180 1587 2029 5414 3287 1221 1377 080 230
2019 199 096 050 133 1331 2007 6981 38113 1192 1555 110 205
2000 219 200 093 315 1207 4245 10227 3164 1290 1696 103 171
Table 0.2 continues
Year As Cr Cu Ni Se Zn PCDD/F %gsl HCB PCBs
1990 0.03 152 4891 012 02 144 045 11695 4576 455
1991 001 152 2915 139 012 147 028 125 4603 535
1992 001 102 3527 101 028 003 047 14726 4559 043
1993 005 159 26.70 079 064 134 079 14305 6139 112
1994 005 193 5336 088 055 156 072 15150 7943 074
1995 001 172 58.48 043 0.09 156 072 10889 6701 217
199 010 177 65.82 038 015 164 071 11150 6794 310
1997 0.03 226 73.35 030 0.69 103 084 11817 8620 945
1998 0.00 247 76.57 060 068 214 067 12515 9858 1068
1999 040 273 76.14 228 068 216 065 13520 10810 2167
2000 056 204 76.04 030 027 211 01 13492 13104 2216
2001 067 274 86.26 016 0.09 20 320 9730 9432 3322
2002 081 301 86.20 ) 010 313 910 1270 9883 4052
2003 074 314 79.63 054 011 331 08 10814 10307 6150
2004 029 223 84.48 136 016 137 KN 5721 3500 7174
2005 030 621 90.60 138 022 546 153 6487 3530 8148
2006 078 874 96.56 256 030 7.08 78 6880 2070 8859
2007 025 616 88.28 118 021 553 195 2947 2950 8258
2008 0.80 810 96.03 212 028 617 095 4777 5113 8741
2009 066 904 99.10 102 032 675 055 1360 3402 8825
2010 029 570 83.79 148 019 476 061 3346 3871 8174
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Year As Cr Cu Ni Se Zn PCDD/F FT’ﬁ't"aSI HCB PCBs
2011 045 539 84.03 190 016 471 02 3400 3882 7473
2012 112 747 87.58 257 025 502 004 3327 3626 8657
2013 117 684 83.00 233 023 532 001 3276 4705 8192
2014 150 781 8532 303 026 505 001 3699 4066 8845
2015 256 761 97.99 388 035 749 002 2406 2014 8819
2016 226 1072 9575 3.64 032 680 002 2434 2826 8852
2017 178 067 9473 269 031 701 04 2165 2671 8871
2018 102 1788 9898 205 034 690 026 2726 2043 8888
2019 258 2016 11571 383 0.56 8.0 019 2717 2269 6801
2020 321 2386 12382 407 071 703 0.00 002 0.00 0.00

In comparison to last year's submission, recalculations were made for all pollutants. The detailed
descriptions for recalculations are presented in the following chapters.

Priorities for future inventory improvement:

e Revision of sector TATc Manufacture of solid fuels and other energy industries data for the period 1990-
2020 - continuation;

e (Continuation of an in-depth analysis of the entire stationary combustion sector in terms of capacity
distribution, technologies used, as well as applied emission factors;

e More detailed emission calculations for other non-road machinery sectors (Tier 3 methodology).
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1.1. National Inventory Background

Estonia ratified the Convention on Long-range Transboundary Air Pollution in 2000 and became a party to
the Convention and the following protocols:

e The 1985 Helsinki Protocol on the Reduction of Sulphur Emissions or their Transboundary Fluxes by at
least 30 per cent;

e The 1988 Sofia Protocol concerning the Control of Emissions of Nitrogen Oxides or their Transboundary
Fluxes;

e The 1991 Geneva Protocol concerning the Control of Emissions of Volatile Organic Compounds or their
Transboundary Fluxes;

e The 1984 Geneva Protocol on Long-term Financing of the Cooperative Programme for Monitoring and
Evaluation of the Long-range Transmission of Air Pollutants in Europe (EMEP);

e The 1998 Aarhus Protocol on Persistent Organic Pollutants (POPSs);

e The 1998 Aarhus Protocol on Heavy Metals.

According to the Guidelines for Estimating and Reporting Emission Data, each party must report the annual
national emission data of pollutants in the NFR source category and shall submit an informative inventory
report on the latest version of the templates to the Convention Secretariat.

Estonia’s Informative Inventory Report is due by March 2020. The report contains information on Estonian
emission inventory from 1990 to 2020. The inventory detail the anthropogenic emissions of the main
pollutants (SOy, NOy, NMVOC, NHz and CO), particulate matter (TSP, PMq, PMj5), heavy metals (Pb, Cd, Hg,
As, Cr, Cu, Ni, Se, Zn) and persistent organic pollutants (dioxins, HCB, PAHs, PCB). Projected emissions for
sulphur dioxide, nitrogen oxides, ammonia, PM2s and NMVQCs are reported for the years 2020, 2025 and
2030.

Methods used to quantify emissions as well as data analysis and other additional information to understand
the emission trends as required in the Guidelines are included in the national Informative Inventory Reports
(IIR) submitted annually.

1.2. Institutional Arrangements for Inventory Preparation

The Atmospheric Air Protection Act regulates data collection and reporting. Methods for the calculation of
emissions are laid down in several regulations of the Minister of the Environment. The Air Pollution Database
consists of data on point sources (about 1,800 reports for the year 2021) and diffuse sources. Structure and
emission calculations from small point sources and area sources are mainly based on the EMEP/EEA Air
Pollutant Emission Inventory Guidebook 2019.

The Estonian Environment Agency (ESTEA) is responsible for collecting, analysing, storing, reporting and
publishing environment-related information and data. The ESTEA is a state authority administered by the
Ministry of the Environment. The ESTEA's field of activity is the fulfilment of the national environmental
monitoring programme, the preparation of national and international reports in the field of environment,
evaluating environmental status, ensuring vital services, including weather forecasts, and the maintenance
and renewal of monitoring stations and equipment.

The Data Management Department of the ESTEA is responsible for the preparation of the air pollution
inventory in Estonia.
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The ESTEA performs the final data quality control and assurance procedure before its submission. In
preparation for the inventory and in compiling basic data, ESTEA cooperates with the Ministry of the
Environment, the Ministry of Economic Affairs and Communications, the Ministry of Rural Affairs, Statistics
Estonia, Estonian Rescue Service, Estonian Defence Forces, Estonian Road Administration, Estonian Tax
and Customs Board, EVR Cargo Ltd, Tallinn Airport Ltd and the Estonian Environmental Research Centre
(EERC).

The important aim of the inventory is to test the effectiveness of governmental environmental policies and
provide national and international bodies with official emission data within the country. The emission data
is updated every year and the results are reported annually.

1.3. The Process of Inventory Preparation

The processes of inventory preparation vary for different sources of pollution.

The Estonian national air pollution inventory preparation can be described as an annual cycle, primarily
because there is an annual reporting obligation. In order to improve the quality of the inventory and the use
of resources more efficiently, analysis of inventory preparation has to be a part of inventory preparation. The
main activities of inventory preparation are given in Figure 1.1. The inventory structure in question is
presented in Figure 1.3.
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Figure 1.1 The main activities of inventory preparation

The national database contains data for both point and diffuse sources of emissions. The emission inventory
for the period of 1990-1999 is based on data pertaining to the large point sources and diffuse sources.
From 2000 to 2004, CollectER software was used to accumulate data (both point and diffuse sources). In
order to accumulate data on point sources, the Estonian Environment Information Centre created a web-
interfaced air emissions data system for the point sources (0SIS) in 2004, where operators of point sources
directly complete their annual air pollution reports. In 2000, the national database contained data from about
600 facilities; however, by 2018 the number had increased to 1,950. The OSIS was used until 2019 when the
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annual reporting function was replaced by the Integrated Environmental Information System (KOTKAS)
managed by the Estonian Environmental Board (EEB).

The Integrated Environmental Information System contains data reported by the operators that have a
pollution permit issued by the EEB. Each facility submits data on the emissions of pollutants together with
the data regarding burnt fuel, used solvents, amount of distributed liquid fuels, etc. Operators are obliged to
specify any data related to accidental releases where such information is available (deliberate, accidental,
routine and non-routine). Data is presented on each source of pollution and on the facility as a whole.
Emission data is available in SNAP (Source Nomenclature for Air Pollutants) and E-PRTR codes. The
operator of point sources can directly add their calculated or measured annual emissions into the KOTKAS
by hand or use calculation modules, which use legally regulated national emissions estimation
methodologies. The operator can also calculate emissions through the use of other available methods,
though this should be approved by the Environmental Board (regulated by the Atmospheric Air Protection
Act). The operator shall indicate the method of emission calculation.

Emissions for some air pollutants (POPs, in some cases PMio and PMzs) not included in the reporting
requirements under the environmental permits are additionally calculated by the Data Management
Department and used in the preparation of the national inventory.

After entering the report, the local Environmental Board specialist confirms receipt of the report; at this point,
the final verification at the ESTEA is carried out and the data is then ready for use in various reports (see
Figure 1.2).

Owner of an air
pollution permit

Validated by the local
Environmental Board
specialist

Owner of an
integrated environ-
mental permit

Point sources
emissions data

Declared by Verified by the
the facilities ESTEA

Owner of a waste
incineration permit

Figure 1.2 Validation of Estonian point sources data

The pollutant emissions from all diffuse sources have been calculated by the ESTEA. The main diffuse
sources are combustion in the residential sector, mobile sources, agriculture, parts of solvent use and
industrial activities and fugitive emissions from fuel consumption.

The non-direct GHG emissions (SO,, NOy, CO, NMVOC), also N20, CH4 and road transport emissions and
NMVOC emissions from the solvent use sector calculated by the ESTEA are used in reporting to the UNFCCC
Secretariat and the EU CO, Monitoring Mechanism.
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1.4, Methods and Data Sources

The data reported by the operators and the national specific emission factors or EMEP/EEA Air Pollutant
Emission Inventory Guidebook methodology for the emissions calculation from the diffuse sources are used
in the preparation of emission inventories.

At present, the ESTEA uses the CollectER tool for the calculation of emissions of diffuse sources from energy
sector. The Statistical Office energy balance (EB) and fuel consumption by point sources (PS) are used in
this calculation.

Diffuse sources Fuel = EB fuel - PS fuel

With regard to the calculation of emissions from road transport, the COPERT 5 program (ver. 5.5.1) and
emission factors are used. Total emissions are calculated on the basis of the combination of firm technical
data (e.g. emission factors) and activity data (e.g. number of vehicles, annual mileage per vehicle, average
trip, speed, fuel consumption, monthly temperatures). ESTEA has obtained vehicle data (passenger cars,
light and duty vehicles, buses, motorcycles) and annual mileage per vehicle from the Estonian Road
Administration. Meteorological data are provided by the ESTEA’'s Meteorological Observation Department
and data pertaining to fuel consumption by Statistics Estonia.

The detailed methods for emission calculations are described in each sector of the IIR.
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1.9. Key Categories

This chapter presents the results of Estonian key sources analyses.
Key sources analysis is based on methods described in the EMEP/EEA Guidebook 2019.

Key categories are the categories of emissions that have a significant influence on the total inventory in
terms of the absolute level of emissions (certain year). The key categories are those that together represent
80% of the inventory level or trend.

The results of all pollutants (including main pollutants), which are reported under CLRTAP, are presented in
the Table 1.1.

The energy (1ATa), stationary combustion (1A4bi) and road transport (1A3hbi, TA3biii) sectors are the main
sources of NOy. Energy sector emissions are mainly from oil-shale power plants. The energy and stationary
combustion sector are also a key source for dioxins.

Domestic solvent use (2D3a) is a main source of NMVOC (24.7%). Additionally, decorative coating
applications (2D3d), combustion in residential plants (1A4bi), manure management (dairy cattle, non-dairy
cattle and swine), distribution of oil products (1B2av) constitute key sources.

According to level assessment SO, emissions from the energy sector are responsible for 79.7% of SO,
emissions in 2021. The majority of these emissions come from two oil shale power plants in east Estonia
(Eesti and Balti power plants).

Agriculture is the key source for ammonia, especially livestock manure management (dairy cattle, swine and
non-dairy cattle), manure application to the soils (3Da2a) and the use of mineral fertilises (3D1a), which are
the main sources of pollution regarding ammonia.

The construction and demolition (2A5b) is a key source for particles. In addition, combustion in residential
plants (1A4bi) is a key source for TSP, PM1q, PM, 5, BC and heavy metals.

According to level assessment, 57.5% of CO emissions come from residential combustion plants (1A4bi). In
addition, the oil-shale industry (1A1c) and the public electricity and heat productions (1ATa) are the main
polluters of CO. Combustion in the residential sector is also a key source for HCB and PAHs also.
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Table 1.1 Results of key sources analysis

Pollutant Key categories (Sorted from high to low from left to right) Total (%)
1A1a 1A1c

SO« 93.8
79.7% 14.1%
1A1a TA4bi TA3bi TA3biii 3Dal  1A3bii

NOx 80.2
24.2% 19.8% 12.0% 11.0% 83% 5.0%
3Bla 3Dat 3Da2a 3B1b 3B3

NHs 83.6
30.0% 19.6% 18.3% 8.4%  7.3%
2D3a 2D3d TA4bi 3Bla  2D3i 3B1b 1ATlbi 1A1a

NMVOC 81.4
24.7% 17.7% 11.3% 93% 71% 4.6% 3.8% 2.9%
1A4bi 1A1C

Cco 86.9
57.5% 29.4%
2A5b TA4bi 1A3bvii 3Dc

TSP 84.3
59.4% 10.0% 8.7% 6.2%
2A5b 1A4bi 3Dc 1A3bvi

PMio 80.4
38.3% 19.6% 13.2% 9.3%
TA4bi 1A3bvii 1A1a 2A5b  TA3bvi

PMa2s 82.1
47.4% 12.6% 9.9% 96%  2.7%
TA4bi TA3bvi 1A1a

Pb 91.5
54.4% 20.2% 16.9%
1A1a 1A4bi

Hg 85.4
53.1% 32.3%
1A4bi 1A1a

Cd 88.0
62.3% 25.7%
1A1a TA4bi 5E

DIOX 85.9
55.2% 18.5% 12.2%
TA4bi

PAH 81.3
81.3%
1A1a 1A4bi 5C2

HCB 86.4
38.7% 33.2% 14.5%

1.6. QA/QC and Verification Methods

A quality management system has been developed to support the inventory of air pollutant emissions.

Quality Control (QC) is a system of routine technical activities used to measure and control the quality of the
inventory as it is being developed.

Quality Assurance (QA) activities include a planned system of review procedures conducted by personnel
not directly involved in the inventory compilation/development process.

Estonia’s QA/QC plan consists of six parts:

e Stakeholder engagement (stakeholders = e.g. suppliers of data, reviewers, recipients, other inventory

compiling institutes): The Estonian inventory was reviewed under the stage 3 review in 2016 summer by
the EMEP emission centre CEIP acting as the review secretariat. The results are available at CEIP home
page (http://www.ceip.at/review-process/centralised-review-stage-3/).
In 2017-2020 the Estonian inventory has been a subject for the comprehensive technical review of
national emission inventories pursuant to the Directive on the Reduction of National Emissions of Certain
Atmospehric  Pollutants (Directive (EU) 2016/2284). The recommendations from TERT and
improvements made in the inventory are included in the Annex Il of the IIR.
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e Data collection: Data collection includes both point sources emissions and diffuse sources activity. Prior
to using activity data, common statistical quality checking related to the assessment of trends is carried
out.

ESTEA uses only point sources data, which are checked and validated by local environmental
departments.

¢ Data manipulation: Common statistical quality checking is carried out.

¢ Inventory compilation: Before submitting data to CEIP/EEA NFR, formats have to be checked with
RepDab.

¢ Reporting

e Archiving

1.7. General Uncertainty Evaluation

Uncertainty analysis has been carried out for the 2023 submission under the terms and conditions of the
LRTAP Convention as part of the Estonian IIR 2023.

Any uncertainty was calculated regarding those pollutants and sectors that are reflected in the inventory of
Estonian ambient air. These pollutants include sulphur dioxide (SO,), nitrogen oxides (NOy), non-methane
volatile organic compounds (NMVOC), ammonia (NHs), particulate matter (PMzs, PMso, TSP), carbon
monoxide (CO), heavy metals (Pb, Cd, Hg), persistent organic pollutants (dioxins (PCDD/F), polycyclic
aromatic hydrocarbons (PAHs), HCB, PCBs. Activities are defined according to NFR source categories.

1.7.1. Overview of the Method

The process of evaluating the uncertainties was based on the Tier T methodology as described by the
guidance document in the EMEP/EEA Guidebook 2019. Tier T methodology calculations are based on the
emissions for the base year and what is known as the reference year, and on activity rate uncertainties and
emissions factors for every NFR sector. Firstly, the uncertainty level was calculated on a pollutant-by-
pollutant basis for every subcategory, and then the uncertainty levels for all subcategories were added
together, thereby producing the overall uncertainty level for the inventory data. Uncertainty levels were also
evaluated for aggregated sectors such as stationary combustion, aviation, road transport, other forms of
transportation, industrial processes, solvent use, and agriculture and waste management; the results are
presented under each IIR chapter. The base year for all pollutants was 1990, except for the PM1o and PMz 5
figures, in which case the appointed base year was 2000. The reference year is 2021.

The uncertainty values for emissions factors were for the most part based on the figures that are included
in the EMEP/EEA guidance document. If the default figures for uncertainty values of specific pollutant
emissions were not set out in the guidance document, then expert evaluations were also used. The
recommended range of error that is listed in the EMEP/EEA Guidebook 2019 for source data and emissions
factors is given in Table 1.3. The margins of error for source data and emissions factors in this document
are shown respectively by sectors in Table 1.2 and Table 1.4.

Table 1.2 Activity data uncertainty and sources

NFR sector Uncertainty, % Data source
1A1 2 National energy statistics; operators data
1A2 2 National energy statistics; operators data
1A3 2 National energy statistics; operators data
1A4 (liquid fuels) 3 National energy statistics
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NFR sector Uncertainty, % Data source
1A4 (solid fuels) 2 National energy statistics

1A4 (natural gas) 2 National energy statistics

1A4 (biomass) 5 National energy statistics

1A4 (waste) 50 Expert judgement; waste management information system
1B1 2 National statistics; operators data
1B2 2 National statistics; operators data
2A1 2 National statistics; operators data
2A2 2 National statistics; operators data
2A5 2-5 National statistics; operators data
2B1 2 Operators data

2B10a 2 Operators data

2C1 2 Operators data

2C3 2 Operators data

2C5 2 Operators data

2C6 2 Operators data

2C7 2 Operators data

203 2-10 National statistics; operators data
2G 5 National statistics

2H1 2 National statistics; operators data
2H2 2 National statistics; operators data
21 2 Operators data

2K 2 Operators data

2L 2 Operators data

3B1 2 National statistics

3B2 2 National statistics

3B3 2 National statistics

3B4 2 National statistics

3D 2 National statistics

5A 2 Operators data

5B1 2 Operators data

582 2 Operators data

5C1 2 Operators data

5C2 10 Expert judgement; waste management information system
501 2 National statistics; operators data
5D2 2 National statistics; operators data
503 2 National statistics; operators data
5E 2 National statistics; operators data

Table 1.3 The EMEP/EEA Guidebook emission factors uncertainty range

Rating Definition Typical error range

A An estimate based on a large number of measurements made at a large number of facilities that fully 10 =30
represent the sector ’

B An estimate based on a large number of measurements made at a large number of facilities that 20 - 60
represent a large part of the sector ?
An estimate based on a large number of measurements made at a small number of representative 0

C facilii e 50 - 200 %
acilities, or an engineering judgement based on a number of relevant facts

D An estimate based on a single of measurements, or an engineering calculation derived from a number of 100 - 300 %
relevant facts ’

E An estimate based on an engineering calculation derived from assumption only Order of magnitude

Table 1.4 NFR source categories with applicable quality data rating

ey Dioxins

NFR sector NOx NMVOC SO« NHs  PM2s  PMyp TSP Co

PAHs  HCB  PCBs

metals
TAla B C A C B B B B D D D D D
TA1lcC B C A B B B D D D D D
1.A2.a B B B D
1.A.2.gii C C C C C C C C D C
1.A.2.gviii B C A C B B B B D D C C C
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NFR sector NOx NMVOC SO, NHs PMas PMw TSP CO r':Zf;’lyS Dioxins PAHs HCB  PCBs
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NFR sector NO, NMVOC SOx NHs PMas PMi TSP CO n';'ng’lyS Dioxins PAHs HCB  PCBs
38.4h D D D D D D

3.0.a.1 D D D D D D

5A C C C C

58.1 C C

582 C C C c C C

5.C.1bi C C C C C C C D

5.C.1.bii D

5.C.1.bv C C C C C C C C C C C
502 C C C D D C D D D D
5.0.1 C

50.2 C C C C

5E D D D D D

1.7.2. Results of Uncertainty Evaluation

Table 1.5 shows the results of the uncertainty evaluation, which include the estimated emissions by
pollutants for both 1990 and 2021, the uncertainties for trends in 1990-2021, and the full uncertainty figures
for 2021's national emissions.

Table 1.5 Uncertainty evaluation

. . . Trend
Pollutant Tota|1egr3|033|on, Tota|2eon;|133|on, Unit Tre;gér} 10/9 e Uncertainty, % uncertainty
5 1990-2021, %

NOx 74.61 22.53 kt -69.80 14.87 2.79
NMVOC 64.06 26.51 kt -58.62 19.87 7.33
SO« 278.25 11.87 kt -05.74 8.26 0.12
NHs 20.72 9.71 kt -53.16 42.04 11.94
PM25 10.81 4.84 kt -55.24 15.40 6.74
PMig 27.40 12.17 kt -55.58 45.10 20.61
TSP 269.63 25.92 kt -90.39 66.82 6.81
BC 2.08 1.21 kt -41.96 15.55 3.49
Co 246.27 109.39 kt -55.58 13.12 6.08
Pb 201.70 4.95 t -97.54 52.81 1.44
cd 4.46 0.46 t -89.73 129.54 6.23
Hg 1.20 0.22 t -81.94 4161 6.44
PCDD/F 10.41 377 gl-TEQ -63.80 116.90 48.89
B(a)p 2.43 0.82 t -66.35 84.54 39.99
B(b)f 3.01 0.81 t -73.28 82.42 35.49
B(k)f 1.56 0.54 t -65.53 85.25 39.18
1(1,2.3-cd)p 1.65 0.80 t -51.71 91.40 43.25
HCB 0.55 0.47 kg -14.85 108.25 95.29
PCB 4.89 0.50 kg -89.77 121.03 5.27

According to the results it can be concluded that most pollutant emissions originated mainly from electricity
and heating production and the non-industrial combustion sector. Furthermore, a significant proportion
originated from the road transport sector. The main source of ammonia emissions is the agricultural sector.

The uncertainty level was at its highest for the POPs and heavy metals. The main reason is a high emissions
factors uncertainty level for energy-related activities. Ammonia also showed something of a higher
uncertainty level than did the others, with uncertainty levels at about 100%. Uncertainty levels regarding the
pollutant trend were at their highest for HCB and PAHs.
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1.8. General Assessment of Completeness

Next two tables present, which sources of pollution in emission inventory are not estimated (see Table 1.6)

or are included elsewhere (see Table 1.7).

Table 1.6 Sources not estimated (NE)

NFR19

code Substance(s) Reason for not estimated
1A1c Se Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1A2qvii Hg, As, PCDD/F, B(k)f, I(1,2,3-cd)p Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1A3ai(i) NHs, HMs, POPs Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1A3aii(i) NHs, HMs, POPs Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1A3ai(ii) NHs, HMs, POPs Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1A3aii(ii) NHs, HMs, POPs Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1A3bv POPs Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
TA3bvi PCDD/F, HCB, PCB Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1A3c Pb, Hg, As, PCDD/F Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1A3dii NHs Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1A4aii Hg, As, PCDD/F, B(k)f, I(1,2,3-cd)p Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1A4bii Hg, As, PCDD/F, B(k)f, I(1,2,3-cd)p Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
TA4cii Hg, As, PCDD/F, B(k)f, 1(1,2,3-cd)p Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1A4ciii NHs Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1A3di(i) NHs Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1B1c BC Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1B2c NHs, Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
1B2av S0, Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
2B10a S0z No data
2C1 NHa, Se, PAHs, HCB Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
2D3a PMas Emission has not been estimated due to lack of emission factor in EMEP/EEA
Guidebook 2019
2D3e PMas Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
2D3f PMzs Emission has not been estimated due to lack of emission factor in EMEP/EEA

Guidebook 2019

2D3g NOy, SO2, PMas, PMio, BC, HMs (exc. Cr, Zn),

Emissions have not been estimated due to lack of emission factors in

PCDD/F, PAHs, HCB, PCBs EMEP/EEA Guidebook 2019
2D3h PM2s, PM1o, BC Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019

2D3i NOx, SOz, PM2s, PM1g, BC, CO, HMs, PCDD/F,

PAHs, HCB, PCBs

Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019

2G HCB, PCBs Emission have not been estimated due to lack of emission factors in EMEP/EEA
Guidebook 2019

3Df HCB Emissions have not been estimated due to lack of activity data for the previous
years

5A CO, Hg Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019

5B1 NOy, SO2, PM25, PM1g, TSP, BC, CO Emissions have not been estimated due to lack of emission factors in

EMEP/EEA Guidebook 2019
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NFR19

code Substance(s) Reason for not estimated
5B2 NHs, BC NHs emissions have not been estimated due to lack of activity data. BC
emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
5C1bi Cr, Cu, Se, Zn, PCDD/F, PAHs Cr, Cu, Se, Zn, PAHs Emissions have not been estimated due to lack of emission
factors in EMEP/EEA Guidebook 2019. PCDD/F emissions have not been
estimated due to lack of activity data
5C1bii NHs, Se, Zn, PAHs (exc. PAHs Total) Emission has not been estimated due to lack of emission factor in EMEP/EEA
Guidebook 2019
5C1hiii Se, Zn, PAHs (exc. PAHs Total) Emission has not been estimated due to lack of emission factor in EMEP/EEA
Guidebook 2019
5CThv BC Emission has not been estimated due to lack of emission factor in EMEP/EEA
Guidebook 2019
5C2 NHa, PMzs5, PM1o, HMs Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019 and in document “Review of emission factors for
incident fires were used for calculation (Science report: SC060037/SR3, UK
Environment Agency)"
5D1 NOy, SO2, PMs, HMs Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
5D2 PM2s, PM1o, TSP, BC, HMs Emissions have not been estimated due to lack of emission factors in
EMEP/EEA Guidebook 2019
5E NOy, BC, CO, Ni, Se, Zn, PAHs (exc. PCDD/F), Emissions have not been estimated due to lack of emission factors in

HCB, PCB

EMEP/EEA Guidebook 2019

Table 1.7 Sources included elsewhere (IE)

NFR19 code Substance(s) Included under NFR code
1A5a Al 1Adai
1A5b Al 1A4aii
2A1 All substances, excluding particulates 1A2f
2A2 All substances, excluding particulates 1A2f
2A3 All substances, excluding particulates 1A2f

3B4giii NOy, NHs, NMVOC, PMq, PMzs, TSP 3B4giv
3Da2a NMVOC 3B
3Da3 NMVOC 3B
5C1a All (2013-2019) 1ATa
5C1biii NOy, NMVOC, SOy, PMs, BC, CO, Cu (2008-2020) 5C1bii
5D2 NMVOC (1994-2007) 5D1
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Source: http://coachespanel.com.au/

2. POLLUTANT EMISSION TRENDS
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Estonia has been reporting data regarding the total and sectoral national emissions under the LRTAP
Convention since 2000.

Estimates are available as follows:

NOy, SO4, NH3, NMVOC, CO, TSP: 1990-2021;
PMwo, PM2,5 and BC: 2000—2021;

All Heavy Metals: 1990-2021,

POPs: 1990-2021.

2.7. Main pollutants emission trends (SO, NOy, NMVOC, NHs, CO)

This chapter describes the changes in emissions of major substances from 1990 to 2021. Emissions of all
substances decreased significantly over the entire period (see Table 2.1, Figures 2.1-2.3). Information for
each substance separately, as well as key sources and the reasons for the decrease are described below.
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Figure 2.1 Main pollutants emissions trends in the period 1990-2021, kt
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Figure 2.3 Reduction of main pollutants emissions in the period 1990-2021

Table 2.1 Main pollutant emissions in the period of 1990-2021 (kt)

Year NOx NMVOC S0, NH3 Co
1990 74.61 64.06 278.25 20.72 246.27
1991 66.64 61.24 252.17 18.80 235.81
1992 45.04 41.75 192.70 16.31 144.58
1993 40.64 33.36 156.22 11.88 137.36
1994 45.19 35.98 151.43 11.24 167.87
1995 47.54 40.02 116.54 9.72 214.76
1996 52.13 41.43 125.28 8.39 251.19
1997 51.76 42.50 118.34 8.64 249.16
1998 49.60 38.94 106.66 8.71 215.46
1999 4515 35.81 99.39 7.74 196.97
2000 44.43 35.19 97.04 8.17 181.25
2001 48.62 35.47 90.63 8.57 192.32
2002 47.92 33.92 85.65 8.18 175.82
2003 48.79 32.83 99.63 8.87 177.14
2004 4528 32.78 88.51 9.24 159.08
2005 42.14 31.29 76.55 9.88 142.14
2006 40.36 30.17 69.87 10.53 131.62
2007 44.88 27.94 87.98 10.13 150.78
2008 4220 2595 69.37 10.56 147.49
2009 36.24 23.63 54.70 9.95 148.89
2010 42.06 22.37 83.22 10.62 146.90
2011 40.44 22.64 72.55 10.62 123.22
2012 37.48 23.00 42.65 10.76 136.76
2013 36.61 22.02 41.65 10.89 126.32
2014 34.80 21.73 44.09 10.96 121
2015 30.63 21.56 36.17 10.94 116.35
2016 31.15 21.77 35.16 10.42 124.02
2017 31.64 22.61 38.97 10.34 126.07
2018 30.53 22.22 30.94 10.06 123.30
2019 25.50 22.59 18.93 9.89 122.47
2020 23.24 23.89 11.08 9.65 120.42
2021 22.53 26.57 11.87 9.71 109.39
Change 1990-2021, % -69.8 -58.6 957 -63.2 -55.6
Change 2005-2021, % -46.5 -15.3 -84.5 -1.8 -23.0
Change 2020-2021, % 3.0 11.0 7.1 0.6 9.2
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2.1.1. Sulphur Dioxide

During the period of 1990-2021, the emissions of sulphur dioxide had decreased by 96%, which was largely
influenced by a decline in energy production (oil shale consumption as a main fuel in Estonia fell from 277
PJin 1990 to 114 PJ in 2021) (see Figure 2.3 and 2.4, Tables 2.1 and 2.2). The latter, in turn, was the result
of arestructuring of the economy. Likewise, the export possibilities regarding electricity have also decreased

noticeably.

The use of local fuels (including wood, oil shale oil) and natural gas has been constantly increasing since

1993, while the relevance of heavy fuel oil in the production of thermal energy has reduced.

The use of fuel with lower sulphur content was also the reason for a decrease in SOz emissions (with regard
to fuel for road transport and heating). Other reasons for the decrease in emissions are given below.

Table 2.2 SO, emissions by sector (kt), change in emissions and share in total emission

1A2 2A-L
1A1 . 1A4 Non- 1A3b Other 1B Industry

Year Energy Combustloq n industrial Road mobile  Fugitive and > Total

industries mqnufactAurmg combustion transport sources emissions  Product Waste

industries Use

1990 235.31 29.39 8.44 3.21 1.86 0.04 0.000 0.004 27825
1995 99.35 10.64 3.15 2.59 0.79 0.02 0.000 0.006 116.54
2000 89.01 2.66 2.38 2.55 0.36 0.02 0.042 0.007 97.04
2005 71.93 2.79 1.29 0.06 0.31 0.02 0.132 0.005 76.55
2010 81.22 1.12 0.70 0.01 0.Mm 0.02 0.032 0.012 83.22
2015 35.09 0.39 0.60 0.01 0.02 0.03 0.003 0.025 36.17
2016 34.18 0.33 0.54 0.01 0.02 0.02 0.002 0.045 3516
2017 38.24 0.19 0.46 0.01 0.03 0.03 0.002 0.004 3897
2018 30.13 0.20 0.46 0.01 0.03 0.03 0.002 0.072 30.93
2019 17.70 0.63 0.46 0.01 0.02 0.03 0.002 0.076 18.93
2020 10.17 0.44 0.40 0.01 0.02 0.02 0.001 0.014 11.08
2021 11.13 0.30 0.38 0.01 0.02 0.02 0.002 0.014 11.87

Share in total 1990 emission, % 84.6 10.6 3.0 1.2 0.7 0.0 0.0

Share in total 2021 emission, % 93.8 2.5 32 0.1 0.2 0.2 0.0 0.1
Change 1990-2021, % 953 -99.0 95.6 -99.8 -99.0 4137 259.0 957
Change 2020-2021, % 94 -32.8 1.1 -39.7 2.5 23.3 147.5 0.6 7.1
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Figure 2.4 SO, emissions in the period of 1990-2021 and NEC directive 2016/2284 targets

The main reason for the drop in emissions since 2004 is the launch of two new boilers at the Narva Power
Plants (PP). The boilers, which are based on circulating fluidized bed (CFB) technology, have significantly
reduced SO, emissions. Emissions have also been considerably reduced by shutting down the old blocks.

A number of additional measures to reduce SO, emissions have been implemented over the past decade.

Unique sulphur scrubbers designed in the course of five years of research and development were installed
in the Narva PP on four energy production units of the Eesti PP in 2012. The semi-dry NID (Novel Integrated
Desulphurisation) technology, which uses the fly ash in the gas itself, does not require any additional
compounds to bind the SO,. With regard to the energy units which have not been equipped with the clearing
equipment, alternative methods are used for reducing SO, emissions, such as water injection to furnaces of
PC (old pulverised combustion boilers). Water injection lowers the flame temperature and thus improves
conditions for sulphur capture with limestone included in oil shale. All these solutions mean that these filter-

equipped units will meet the tighter limits on sulphur emissions in flue gases. Measures have also been
taken to reduce nitrogen emissions. These scrubbers also reduce the solids content of the flue gases.

According to the Resolution of the Riigikogu General Principles of Climate Policy until 2050 Estonia will be
a competitive economy with low carbon dioxide emissions. Various measures are provided in the national
programs to prevent climate change and reduce emissions into the atmosphere, the energy development
program, one of which is the steady decline in the share of oil shale energy, as the main source of
greenhouse gases and other substances polluting the atmosphere. In addition to the early measures taken,
in spring 2020, 3 power units at the Enefit Power AS oil shale Estonian Power Plant were closed and one unit
at the Baltic power plant was not operating from 2020.

In 2021, SO, emissions had increased by about 7.1% when compared to 2020’s figures.

2021 was the year of economic recovery after the COVID-19 pandemic, which caused an increase in energy
consumption. According to Statistics Estonia the national product per capita has grown by 14.4% compared
to 2020. However, in 2021, natural gas prices have risen significantly and, according to the “Eesti Energia
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annual report 2021", the price of electricity produced from natural gas was higher than the price of electricity
produced from oil shale and coal. This has led to an increase in electricity production from oil shale (about
50% more than in 2020), which in turn has led to an increase in SO, emissions. Another reason is the failure
of power plants in nearby countries. The export of electricity has increased in the same period by 26%. The
cold winter also caused an increase in heat production by 12%.

The share of energy sector, including mobile sources, in total SO, emission is 99.9%; the combustion in
energy industry (NFRs 1A1a-c) is responsible for about 93.8% of total emissions in 2021 (see Table 2.2 and
Figure 2.5). The share of SO, emissions from the three large oil shale plants — Narva PP (Eesti, Balti and
Auvere PPs) - accounts for approximately 31.6% of total SO, emissions. The large contribution (30% in total
emission) is made by Kivioli Keemiatddstuse AS, in the boilers of which generator gas is burned (secondary
fuel in the production of shale oil).

The share of manufacturing industries is about 2.5% and non-industial combustion sector is 3.2%.

In 1990 the main polluters of SO, were combustion in energy industries (84.6%) and combustion in
manufacturing industries (10.6%). In 2021, the dominant source was the same - energy industries, but share
of industrial combustion has decreased to 2.5%, which is mostly due to the cessation of cement production,
as well as a significant decrease in the use of solid and liquid fuels (see Figure 2.5). The share of road
transport is very small, only 0.1%.

1990 m 2021
1,8% Other sources ‘ 0,5%
3.0% Non—lndusltnal IS'Z%
combustion
106% Combqsthn i 2 5%
manufacturing industries

industries

Figure 2.5 SO, emissions by sources of pollution in 1990 and 2021

According to the new NEC directive 2016/2284, the Member States should comply with the emission
reduction commitments set out in this directive. Estonia fulfilled the requirements of the directive and the
Gothenburg Protocol of LRTAP Convention, which provided for the reduction of sulphur dioxide emissions
by 32% relative to 2005 baseline emissions by 2020, already in 2012. SO, emissions decreased by 84.5% in
2021 compared to 2005 (see Table 2.3).

Table 2.3 SO, emission and NEC directive 2016/2284 emission targets

National total for compliance Change 2005- ' o .
calculations and checks (NECD) 2021, % 2020-2029 emission targets 2030 emission targets
2005 2021 % Emission, kt % Emission, kt
76.546 11.867 -84.5 32 52.051 68 24.495
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2.1.2. Nitrogen Oxides

Emissions of nitrogen oxides have decreased by 69.8% compared to 1990 (see Figure 2.6 and Tables 2.1
and 2.4). The reduction is mainly due to the decrease in energy production and changes in fuel consumption
in the transport sector during the period of 1990-1993 (the consumption of petrol by road transport dropped
54% at this time and diesel by 37%). The increasing share of catalyst cars in more recent years was also a
contributing factor to the reduction of NOx emissions. Also, one of Eesti Energia’s major achievements over
the past years is the desulphurisation and denitrification systems that were added to the older energy
production units of the Narva Power Plants that use pulverised combustion technology, owing to which the
sulphur and nitrogen emissions have decreased by three and almost two times, respectively.

The road transport and energy industry sector are the main sources of nitrogen oxide emissions - 27.9%
and 26.6% respectively, the share of non-industrial combustion - 21.3% and agriculture was 12.3% in 2021
(see Table 2.4 and Figure 2.7).

Table 2.4 NOy emissions by sector (kt), change in emissions and share in total emission

182 2A-L
1A1 Combustionin A4 Non- 1A3b Other B Industry 38D
Year Energy . industrial Road mobile Fugitive and : 5Waste  Total
industries ma‘mufact‘urlng combustion transport  sources  emissions  Product Aeredie
industries Use
1990 24.74 6.05 5.26 25.53 8.03 0.04 0.20 4.75 0.02 74.61
1995 13.13 2.66 10.20 15.73 3.98 0.02 0.07 1.72 0.03 47.53
2000 12.30 2.58 8.41 14.24 5.02 0.02 0.20 1.63 0.04 4443
2005 12.18 1.91 6.16 13.28 6.76 0.02 0.18 1.62 0.02 4214
2010 15.36 1.59 7.25 9.72 6.03 0.04 0.04 2.01 0.03 42.06
2015 9.50 1.20 5.32 8.31 3.82 0.03 0.05 2.38 0.02 3063
2016 10.94 0.90 5.47 7.93 3.43 0.02 0.05 2.38 0.03 31.15
2017 11.56 1.24 5.37 7.55 3.40 0.03 0.06 2.42 0.03 31.64
2018 10.88 1.31 5.27 7.25 3.23 0.03 0.06 2.48 002 3053
2019 7.22 0.97 4.97 6.95 2.70 0.02 0.07 2.57 0.03 25.50
2020 6.02 0.49 5.00 6.50 2.53 0.02 0.07 2.58 0.04 23.24
2021 6.00 0.35 4.80 6.30 2.16 0.05 0.07 2.78 002 2253
Shagfﬂ'g;?;;‘ 3/0990 332 8.1 7.0 342 10.8 0.0 03 64  0.03
Shagfﬂ'g;?;;‘ 50021 26.6 16 213 27.9 9.6 0.2 03 123 0.1
Change 1990-2021, % -75.8 941 8.6 -75.3 -73.1 37.6 -66.9 -41.5 -1.5 -69.8
Change 2020-2021, % 0.3 -27.3 3.9 32 -14.6 213.6 -4.0 7.9 -42.5 3.0

In 2021, NOy emissions decreased by 3% in comparison to 2020's figures. The decrease in emissions from
other mobile sources, as well as the decrease in solid fuel consumption and termination of clinker production
at the cement plant, were the main reasons for the decrease in nitrogen oxide emissions in Estonia as a
whole.

At the same period the NO, emission from road transport decreased by 3.2%, mainly by the stricter emission
standards for new vehicles categories. This means that new technologies have been introduced gradually
and the fact that older vehicles are used less when compared to new vehicles (they have a lower annual
mileage).

Emissions from the agriculture sector have primarily increased by 7.9% due to the increase in fertilizer use.
Although the use of emission reduction technologies also increased at the same time, the impact of the
increase in fertilizer use was greater.
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Figure 2.6 NOx emissions in the period of 1990-2021 and NEC directive 2016/2284 targets
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Figure 2.7 NOy emissions by sources of pollution in the period of 1990 and 2021

Estonia fulfilled the requirements of the NEC directive 2016/2284 and the Gothenburg Protocol of LRTAP
Convention, which provided for the reduction of nitrogen oxides emissions by 18% relative to 2005 baseline

emissions by 2020, already in 2015. NO, emissions decreased by 51.3% in 2021 compared to 2005 (see
Table 2.5).

Table 2.5 NOy emission and NEC directive 2016/2284 emission targets

National total for compliance Change 2005- | o -
calculations and checks (NECD) 2021 % 2020-2029 emission targets 2030 emission targets
2005 2021 % Emission, kt % Emission, kt
40.517 19.571 -51.3 18 33.224 30 28.362
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2.1.3.  Non-Methane Volatile Organic Compounds

The total emissions of non-methane volatile organic compounds decreased by 58.6% between 1990 and

2021 (see Tables 2.1 and 2.6, Figure 2.8).

Table 2.6 NMVOC emissions by sector (kt), change in emissions and share in total emission

1A2 AL
1A1 . 1A4 Non- 1A3b Other 1B Industry
Combustionin . ; ; o 3B-D 5
Year Energy : industrial Road  mobile  Fugitive and . Total
) "’ manufacturing . o Agriculture  Waste
industries ; combustion transport sources emissions Product
industries Use
1990 1.35 0.28 6.12 17.41 2.54 2.47 23.74 9.89 0.25 64.06
1995 0.79 0.35 8.13 10.94 0.68 1.63 12.30 4.85 0.35 40.02
2000 0.66 0.28 6.24 8.92 1.09 433 9.61 3.60 0.48 35.19
2005 1.33 0.44 4.45 5.39 1.08 4.20 9.99 4.04 0.37 31.28
2010 1.37 0.31 5.05 3.18 0.80 1.39 6.03 3.90 0.35 22.37
2015 1.57 0.26 3.45 1.73 0.66 1.14 8.00 4.51 0.24 21.56
2016 1.70 0.07 3.51 1.78 0.71 1.17 8.28 4.30 0.24 21.77
2017 1.68 0.06 3.45 1.66 0.70 1.08 9.08 4.67 0.24 22.61
2018 1.64 0.18 3.37 1.69 0.54 1.04 8.96 4.58 0.22 22.22
2019 1.53 0.26 3.16 1.67 0.53 0.79 10.15 4.27 0.22 22.59
2020 1.63 0.10 3.18 1.37 0.44 0.85 11.67 4.43 0.23 23.89
2021 1.15 0.04 3.05 1.44 0.35 0.77 14.87 4.62 0.22 26.51
Share in total 1990 emission, % 2.1 0.4 9.6 27.2 4.0 3.9 37.1 15.4 0.4
Share in total 2021 emission, % 43 0.2 11.5 5.4 1.3 2.9 56.1 17.4 0.8
Change 1990-2021, % -15.5 -84.1 -50.1 917  -86.0 -69.1 -37.4 -533  -134 -58.6
Change 2020-2021, % -29.8 -55.2 -39 5.1 -19.2 9.7 27.4 43 -4.4 11.0
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Figure 2.8 NMVOC emissions in the period of 1990-2021 and NEC directive 2016/2284 targets

The decline in emissions since 1990 has primarily been due to reductions that have been achieved in the
road transport sector due to the introduction of catalytic converters on vehicles to reduce exhaust
emissions, and carbon canisters on petrol-driven cars for evaporative emission control. These reductions

Return to the Table of Contents

@ NEC directive 2030 emission targets



Estonian Informative Inventory Report 2023

have been driven by tighter vehicle emission standards, combined with limits on the maximum volatility of
petrol. Also, reductions in NMVOC emissions have been enhanced by switching from petrol to diesel cars.

Secondly, during the period of 1990-2021, the production of chemical products fell. Emissions from non-
industrial fuel combustion (mainly in households) have increased since 1995. These are the results of the
increasing tendency towards wood and wood waste combustion (the NMVOC emission factor for these fuels
is much higher for the domestic stoves and higher than for other fuels combustion).

In 1990, the main polluters of NMVOC were industrial processes and product uses (37.1%) and mobile
sources (31.1%, of which road transport = 27.2%). In 2021, the dominant source was the same - industrial
processes and product uses sector (56.1%, from which solvent and other product use sector is 52,5%);
agriculture (17.4%); contribution of stationary combustion has increased from 12% to 16% and share of
mobile sources has decreased from 31.1% to 6.8% (see Table 2.6 and Figure 2.9).

1990 m 2021

0,4% Other sources | 0,8%
3,9% Fugitive emissions I2,9%
31,1% Mobile sources l8%
1219 Energy, stationary -
e combustion
15,4% Agriculture -
Industrial processes _
0,
Yl and product uses

Figure 2.9 NMVOC emission by sources of pollution in 1990 and 2021

Emissions of NMVOC in 2021 increased by 11% compared to 2020 (see Table 2.6).

The main reason for the increase in emissions by almost 2,600 tons is the increased consumption of
decorative coatings. The consumption of decorative coatings (paint use by construction companies,
professional painters and private consumers) increased significantly. Compared to 2020, the consumption
of decorative coatings increased by 8,450 t. In recent years, construction and renovation of buildings has
increased.

The production and consumption of antifreeze preparations has also increased. Antifreeze is used in car
maintenance and also in heating systems of buildings.

The decrease in the amount of wood being burned resulted in an decrease in emissions from the stationary
combustion sectors. It should be noted that an increase in the amount of wood burned in the large
combustion plant has not led to a increase in emissions , which have a significantly smaller emission factors
compared to smaller boiler plants.

In 2021, NMVOC emissions from non-industrial combustion sector decreased by about 4% when compared
to 2020's figures, mainly due to a decrease of solid biomass combustion in domestic sector.

During the same period, NMVOC emissions from road transport increased by 5.1%, mainly due to increased
fuel consumption as well as passenger vehicle mileage.
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A decrease (19.2%) in NMVOC emissions from other mobile sources took place due due to a decrease in
fuel consumption during that period and also to the gradual penetration of new engine technologies which
have significantly smaller emission factors compared to older non-road working machinery.

In 2021, the consumption of solid, liquid fuels as well as biomass by industrial boilers decreased, which was
the reason for the decrease in NMVOC emissions in this sector (55.2%). The termination of clinker
production has also had a significant impact in the last two years (starting from 2020 clicker for cement
production is imported from Sweden).

During this period, emissions from agriculture sectors increased by 4.3%, mainly due to an small changes in
the number of broilers and laying hens.

The decrease in NMVOC emissions from terminals and gasoline distribution have contributed to a reduction
in emissions (about 9.7%) in the Fugitive emissions sector.

Estonia fulfilled the requirements of the NEC directive 2016/2284 and the Gothenburg Protocol of LRTAP
Convention, which provided for the reduction of non-methane volatile organic compounds emissions by 10%
relative to 2005 baseline emissions by 2020, already in 2009. NMVOC emissions decreased by 19.7% in 2021
compared to 2005 (see Figure 2.8 and Table 2.7). It should be noted that the data for 2005 and 2021 in the
Figure 2.8 include emissions from agriculture (National total for compliance calculations and checks
(CLRTAP), in the Table 2.7 data in accordance with the National total for compliance calculations and checks
(NECD).

Table 2.7 NMVOC emission and NEC directive 2016/2284 emission targets

National total for compliance

: 0 | o o

calculations and checks (NECD) Change 2005-2021, % 2020-2029 emission targets 2030 emission targets
2005 2021 % Emission, kt % Emission, kt
27.243 21.884 -19.7 10 24.519 28 19.615

2.1.4. Ammonia

Total NH; emissions decreased by 53.2% between the years 1990 to 2021 due to a reduction in the number
of animals and the use of fertilisers (see Table 2.8 and Figure 2.10). Livestock manure management and
use of mineral fertiliser are the main sources of pollution regarding ammonia (94.2% in 2021).

Stationary fuel combustion activity is responsible for 2.8% of total emissions. Between 1990 and 2021, shale
oil production at the Enefit 140 plant, which is the main source of ammonia emissions, increased by almost
five times, leading to a significant increase in emissions in this sector. Increasing biomass combustion also
played a role in increasing ammonia emissions from this sector by almost 98%.

Transport emissions of NHs have increased approximately six times during the period between 1990-2021.
In detail, the majority of NHs emissions is emitted from road transport. Ammonia is not created in significant
quantities during typical combustion in a gasoline powered vehicle, but is an undesirable by-product of NO
reduction on the catalyst surface which leads to ammonia in motor vehicle exhaust. Consequently, NHs3
emissions are low for older gasoline-powered vehicles and have since increased following the widespread
use of three-way catalytic converters.

Fugitive emissions from solid fuels (oil shale open cast mining, mainly explosive works) account for
approximately 0.4% of emissions, mobile sources makes up 1%. All other sectors (industry and product use,
waste) account for approximately 1.6% of total ammonia emissions (see Table 2.8 and Figure 2.11).
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In 2021, NH3 emissions increased by about 0.6% when compared to 2020's figures, due to the increase in
fertilizer use and cultivated land by 13% and 7%, respectively. Although the use of emission reduction
technologies also increased at the same time, the impact of the increase in fertilizer use was greater. There
were also small changes in the number of broilers and laying hens.

Table 2.8 NH3 emissions by sector (kt), change in emissions and share in total emission

Energy, . 1B 2A-L )
Year stationary il Fugitive Industry and 3.B v 5 Total
) sources 2 Agriculture Waste
combustion emissions Product use
1990 0.14 0.02 0.22 0.68 19.66 0.002 0.14
1995 0.19 0.03 0.12 0.30 9.08 0.002 0.19
2000 0.19 0.10 0.10 0.14 7.63 0.005 0.19
2005 0.24 0.20 0.12 0.22 9.07 0.022 0.24
2010 0.31 0.21 0.12 0.08 9.85 0.049 0.31
2015 0.29 0.15 0.20 0.08 10.18 0.048 0.29
2016 0.30 0.15 0.14 0.08 9.69 0.064 0.30
2017 0.28 0.15 0.17 0.09 9.60 0.057 0.28
2018 0.30 0.14 0.16 0.1 9.30 0.060 0.30
2019 0.31 0.14 0.10 0.10 9.19 0.050 0.31
2020 0.32 0.11 0.07 0.09 9.01 0.047 0.32
2021 0.27 0.10 0.04 0.11 9.14 0.047 0.27
Share in fotal 1990 0.7 01 33 949 00 07
emission, %
Share in total 2021 0.14 0.02 022 068 19.66 0.002 0.14
emission, %

Change 1990-2021, % 0.19 0.03 0.12 0.30 9.08 0.002 0.19
Change 2020-2021, % 0.19 0.10 0.10 0.14 7.63 0.005 0.19
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Figure 2.10 NH3z emissions in the period of 1990-2021 and NEC directive 2016/2284 targets
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Figure 2.11 NHz emissions by sources of pollution in 2021

According to the new NEC directive 2016/2284 and the Gothenburg Protocol of LRTAP Convention, Estonia
is obliged to reduce ammonia emissions by 2020 by 1% as compared with 2005.

In 2021, ammonia emissions decreased by 1.8% at the 2005 level. Technological innovations in the
agricultural sector as well as environmental protection measures (eg duration and timing of manure
application) have made an impact on agricultural emissions in recent years (see Table 2.9).

Table 2.9 NH; emission and NEC directive 2016/2284 emission targets

National total for compliance Change 2005- | o o
calculations and checks (NECD) 2021 % 2020-2029 emission targets 2030 emission targets
2005 2021 % Emission, kt % Emission, kt
9.884 9.708 -1.8 1 9.786 1 9.786

2.1.5. Carbon Monoxide

In the period of 1990-2021, the emissions of carbon monoxide decreased by 55.6%. That was, among other
things, caused by the reduction in the use of vehicle fuels (especially from 1990 to 1992), and in recent
years, by a decrease in the number of cars driving on petrol. The sharp increase in emissions from 1994 to
1996 is caused by a growth in the burning of wood in the household sector (see Table 2.10 and Figure 2.12).
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Table 2.10 CO emissions by sector (kt), change in emissions and share in total emission

A2 2A-L
1A1 Combustion in jA4 Nqn- 1A3b Othgr 15' Industry
Year Energy : industrial Road mobile  Fugitive and 5Waste  Total
industries mqnufaot}urlng combustion transport sources emissions Product
industries Use
1990 17.95 3.57 75.81 117.70 30.01 0.34 0.57 032  246.27
1995 14.44 3.12 130.11 62.80 3.52 0.18 0.15 0.44 21476
2000 10.98 1.96 103.74 57.31 5.94 0.20 0.64 0.48  181.25
2005 16.19 2.15 76.47 40.40 6.06 0.17 0.51 020 14214
2010 22.61 1.78 93.19 23.93 4.52 0.19 0.53 0.14  146.90
2015 29.06 0.76 67.41 12.86 5.49 0.18 0.51 0.08  124.01
2016 31.55 0.37 69.62 13.02 8.74 0.14 0.49 0.08  126.07
2017 35.01 0.65 68.94 11.85 8.81 0.17 0.56 0.08  126.07
2018 35.84 1.48 68.10 11.31 5.67 0.17 0.65 0.08 12330
2019 38.67 1.15 64.30 10.93 6.47 0.13 0.73 0.08 12247
2020 42.23 0.51 65.12 8.42 3.24 0.10 0.72 0.08  120.42
2021 34.73 0.10 63.17 7.91 2.44 0.25 0.73 0.08  109.39
Share in total 1990 emission, % 7.3 1.4 30.8 478 12.2 0.2 0.1
Share in total 2021 emission, % 31.7 0.1 57.7 7.2 2.2 0.2 0.7 0.1
Change 1990-2021, % 934 97.2 -16.7 -93.3 -91.9 -28.5 29.0 -76.4 -55.6
Change 2020-2021, % -17.8 -80.2 -3.0 -6.1 =247 145.1 2.4 -7.2 -9.2

CO emissions from transport have declined over the past two decades. The introduction of catalytic
converters and progressively stricter Euro emission standards are the main factors behind these reductions.
However, the reductions have been accompanied by a shift from petrol to diesel-powered cars and the fact
that older vehicles are used less when compared to new vehicles (they have a lower annual mileage). These
serve as additional reasons for CO emissions declining by 6.1% in the road transport sector in 2021 when
compared to the previous year.

Carbon monoxide emissions in the other mobile sector have decreased by about 92% between 1990 and
20217 due to a significant decrease in petrol consumption.

In 1990, the main polluters of carbon monoxide were road transport (47.8%), while in 2021, the dominant
source was non-industrial combustion (57.7%) (see Figure 2.13). Emissions from non-industrial fuel
combustion (mainly in households) have increased since 1995. These are the results of the increasing
tendency towards wood and wood waste combustion (the CO emission factor for these fuels is much higher
for the domestic stoves and higher than for other fuels combustion). The share of the energy industries
sector increase