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PREFACE

Latvia’s National Inventory Report (NIR) under the United Nations Framework Convention on
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reporting guidelines of UNFCCC (adopted by decision 24/CP.19 and decision 18/CMA.1),
EU Governance Regulation and Commission Implementing Regulation? ;

e CRF (Common Reporting Format) data tables showing greenhouse gas (GHG) emissions
for the years 1990 to 2022. The CRF tables are compiled with the UNFCCC CRF Reporter
software (version v6.0.10_AR5). This report itself does not contain the full set of CRF
tables. The full set of CRF tables is available at the EIONET, Central Data Repository, kept
by the European Environmental Agency: http:
https://cdr.eionet.europa.eu/lv/eu/mmr/art07_inventory/ghg_inventory/envzfkvaa/.
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UNITS AND ABBREVIATIONS

t 1 ton (metric) = 1 megagram (Mg) = 10° g
Mg 1 megagram = 1ton (t)=10°g

kt 1 gigagram = 1 kiloton (kt) = 10° g

Tg 1 teragram = 1 megaton (Mt) = 10*? g

T 1 terajoule = 1000 gigajoule = 10%? J

P 1 petajoule = 1000 terajoule = 10%°

CER — Certified Emission Reduction Units
CH4 — Methane
CIS — Commonwealth of Independent States
CO2 — Carbon dioxide
CO2 eq. — Carbon dioxide equivalent
CO — Carbon monoxide
CR — Corinair emission factor
CRF — Common Reporting Format
CS — Country specific
CSB — Central Statistical Bureau
CSC - Carbon stock change
D — Default emission factor
d.m. — Dry matter
EC - European Comission
EMEP/CORINAIR 2007 — Atmospheric emission inventory guidebook, Co-operative Programme
for Monitoring and Evaluation of the Long Range Transmission of Air Pollutants in Europe, The
Core inventory of air emissions in Europe
EMEP/EEA 2019 - EMEP/EEA air pollutant emission inventory guidebook 2019
EMEP/EEA 2023 - EMEP/EEA air pollutant emission inventory guidebook 2023
ESR — Effort Sharing Regulation
EU — European Union
EU ETS — European Union Emission Trading Scheme
ERT — Expert review team
ERU — Emission Reduction Units
ETR — Emission trading registry
GHG — Greenhouse Gases
GDP — Gross domestic product
HDD — Heating degree days
HFC — Hydrofluorocarbon
HWP — Harvested wood products
IE — Included elsewhere
IPCC — Intergovernmental Panel on Climate Change
IPCC 1996 — Revised 1996 IPCC Guidelines for National Greenhouse gas Inventories (1997)
2006 IPCC Guidelines — 2006 IPCC Guidelines for National Greenhouse Gas Inventories
IPCC Wetlands Supplement - 2013 Supplement to the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories: Wetlands
IPE — Institute of Physical Energetics
IPPC - Integrated Pollution Prevention Control
I-CER — Long term Certified Emission Reduction Unit
LBTU - Latvia University of Life Sciences and Technologies
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LEGMC — Latvian Environment, Geology and Meteorology Centre
LULUCF — Land Use, Land Use Change and Forestry

MCF — Methane conversion factor

MOoA - Ministry of Agriculture of the Republic of Latvia

MoCE - Ministry of Climate and Energy of the Republic of Latvia
MoE — Ministry of Economic of the Republic of Latvia

MoT - Ministry of Transport of the Republic of Latvia

MEPRD - Ministry of Environmental Protection and Regional Development of the Republic of
Latvia

MoT - Ministry of Transport

MMS — Manure management system

NFI — National forest inventory

NF3 — Nitrogen trifluoride

N20 — Nitrous oxide

NOx— Nitrogen oxides

NA — Not applicable

NCV — Net calorific value

NE — Not estimated

NIR — National inventory report

NMVOC - Non-methane volatile organic compounds

NO — Not occuring in Latvia

PFC — Perfluorocarbon

QA/QC — Quality assurance and Quality control

RTSD — Road Traffic Safety Department

SAM — State Agency of Medicines of the Republic of Latvia

SFRS — State Fire and Rescue Service of Latvia

SFS — State Forest Service

SFe — Sulphur hexafluoride

SNAP - Selected Nomenclature for Air Pollution

SO; — Sulphur dioxide

UN — United Nations

UNFCCC — United Nations Framework Convention on Climate Change
UNECE CLRTAP - United Nations Economic Commission for Europe’s Convention on Long-Range
Transboundary Air Pollution

TERT — Technical expert review team
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EXECUTIVE SUMMARY

ES.1 BACKGROUND INFORMATION ON GHG INVENTORIES AND CLIMATE
CHANGE

ES.1.1 Background information on climate change

Under the impact of recent climate change one may observe a uniform increase of air
temperature, expressed in mean, minimum and maximum air temperature values. Most
changes have been observed in winter and spring seasons. Due to increasing general air
temperature, the length of the growing season and the number of summer days and tropical
nights has increased, while the number of frost days and ice days has decreased3. Upon
analysing climate model projections for future periods, a further temperature increase is
predicted. Precipitation in the period from 1961 to 2022 has increased, especially in winter and
spring seasons. Furthermore, precipitation intensity has increased, which in turn has resulted
in more intense and frequent extreme precipitation events. Up to 2100 a further increase in
precipitation amount is expected, and it will be more determined by the projected precipitation
intensity increase®.

ES 1.2 Background information on greenhouse gas inventories

Latvia participates in the international climate change process and together with many other
countries have signed the United Nations Framework Convention on Climate Change in Rio de
Janeiro at the UN Conference on Environment and Development held in 1992. It entered into
force on 21 March 1994. The Parliament of the Republic of Latvia (Saeima) ratified the UNFCCC
on February 23, 1995. On May 30, 2002 the Parliament ratified the Kyoto Protocol. Latvia has
also ratified the Doha Amendment to the Kyoto Protocol. The Parliament ratified the landmark
Paris Agreement on climate change on February 2, 2017.

Latvia is a member of the European Union since May, 2004 and therefore it has reporting
obligations under the Regulation (EU) 2018/1999 of the European Parliament and of the
Council of 11 December 2018 on the Governance of the Energy Union and Climate Action,
amending Regulations (EC) No 663/2009 and (EC) No 715/2009 of the European Parliament
and of the Council, Directives 94/22/EC, 98/70/EC, 2009/31/EC, 2009/73/EC, 2010/31/EU,
2012/27/EU and 2013/30/EU of the European Parliament and of the Council, Council Directives
2009/119/EC and (EU) 2015/652 and repealing Regulation (EU) No 525/2013 of the European
Parliament and of the Council (EU Governance regulation). Commission Implementing
Regulation 2020/1208 of 7 August, 2020 on structure, format, submission processes and review
of information reported by Member States pursuant to Regulation (EU) 2018/1999 of the
European Parliament and of the Council and repealing Commission Implementing Regulation
(EU) No 749/2014 determine implementation of the Regulation (EU) 2018/1999 (Commission
Implementing Regulation). Regulation (EU) 2018/842 of the European Parliament and of the
Council of 30 May 2018 on binding annual greenhouse gas emission reductions by Member
States from 2021 to 2030 contributing to climate action to meet commitments under the Paris
Agreement and amending Regulation (EU) No 525/2013 and Regulation (EU) 2018/841 of the
European Parliament and of the Council of 30 May 2018 on the inclusion of greenhouse gas
emissions and removals from land use, land use change and forestry in the 2030 climate and

3 LEGMC, 2017, Climate Change Scenarios for Latvia, Latvia, 17 pp
4 LEGMC Climate Change Analysis Tool https.//www4.meteo.lv/klimatariks/en/
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energy framework, and amending Regulation (EU) No 525/2013 and Decision No 529/2013/EU
is relevant to Latvia to fulfil targets set by EU.

Under the above mentioned agreements and regulations Latvia is required to provide
information annually on anthropogenic greenhouse gas emissions by sources and removals by
sinks of all GHG not controlled by the Montreal Protocol from the following sectors: Energy,
Industrial Processes and Product Use, Agriculture, Land Use, Land Use Change and Forestry,
and Waste.

The following greenhouse gases are reported according to UNFCCC: carbon dioxide - COg,
methane - CHs, nitrous oxide - NO, hydrofluorocarbons - HFCs, perfluorocarbons - PFCs,
sulphur hexafluoride - SFs, nitrogen trifluoride - NFs. Since 2023 submission the global warming
potentials for a 100-year time horizon are used according to the IPCC Fifth Assessment Report:
CO; -1, CHa - 28, N20 - 265. Some other greenhouse gases (HFCs,PFCs, SFe) have significantly
higher global warming potentials. For example, HFC-143a has a global warming potential of
4800°.

The annual GHG inventory contains information on trends of the national GHG emissions by
sources and removals by sinks since 1990. This information is essential for monitoring and
planning of climate policies.

Latvia intends to use the flexibilities in the framework of the Regulation (EU) 2018/842 of the
European Parliament and of the Council of 30 May 2018 on binding annual greenhouse gas
emission reductions by Member States from 2021 to 2030 contributing to climate action to
meet commitments under the Paris Agreement (Regulation (EU) 2018/842) and Regulation (EU)
2018/841 of the European Parliament and of the Council of 30 May 2018 on the inclusion of
greenhouse gas emissions and removals from land use, land use change and forestry in the
2030 climate and energy framework.

ES.2 SUMMARY OF NATIONAL EMISSION AND REMOVAL-RELATED
TRENDS

In 2022, Latvia's GHG emissions amounted 10131.01 kt CO; eq. (including indirect CO», without
LULUCF) and 15075.18 kt CO; eq. (including indirect CO, with LULUCF). Latvia’s total GHG
emissions including indirect CO,, without LULUCF showed the decrease of 61.13% compared
to the base year, but GHG emissions including indirect CO,, with LULUCF have increased by
10.27% compared to base year.

Compared to 2021, total GHG emissions including indirect CO;, without LULUCF have
decreased by 5.73%, then including indirect CO,, with LULUCF GHG emissions have increased
by 16.42%, mostly due to a decrease in CO, removals in living biomass in forest lands.
Fluctuations in total GHG emissions during last years (e.g. peak in 1999, 2014 and 2022) mostly
are associated with annual changes in CO; removals in living biomass in forest land caused by
changes in forest characteristics and related management (harvesting rate, gross annual
increment of living biomass, natural mortality, etc.) (Figure ES.1).

> IPCC Fifth Assessment Report. Available: https.//www.ipcc.ch/report/ar5/syr/
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Figure ES.1 Latvia's total GHG emissions (with and without LULUCF) 1990-2022 (kt CO; eq.)

Aggregated GHG emissions 1990-2022, kt CO» eq. by gases are reflected in Table ES.1 a and
Table ES.1 b and by sectors reflected in Table ES.2 a and Table ES.2 b.
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Table ES.1 a Aggregated GHG emissions by gases (1990-2014) (kt CO; eq.)

GHG EMISSIONS =50 1995 2000 2005 2011 2012 2013 2014
(base year)

kt CO: eq.

€02 emissions excluding net C(thj I[Jog: 19661.60  9133.94 7081.63 7810.76 8554.52 7811.03 7519.72 7368.75 7172.21
CO: emissions including net CO: from LULUCF | 5567 65 -6737.58 -5819.73 897.63 5601.43 4464.06 2812.46 3944.27 7611.20
CHa emissions excluding CHa from LULUCF 460 56 2443.01 2107.92 2091.40 2002.96 1950.25 1999.21 2020.28 2074.77
CHa emissions including CHa from LULUCF 4563 g5 2967.69 2642.75 2584.62 2539.17 2501.34 2567.41 2609.82 2714.64
N20 emissions excluding N2O from LULUCF | 559g 3, 994.27 914.16 1012.78 1089.66 1090.89 1150.60 1175.96 1216.63
N20 emissions including N2O from LULUCF 573 g9 1502.84 1429.57 1527.36 1611.77 1611.49 1675.60 1705.57 1738.50
HFCs  nNona 16.25 61.85 101.24 216.35 217.53 216.67 229.26 242.82

PFCs ' nona NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA

Unspecified mix of HFCs and PFCs o ya NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA

SFe  noNA 0.18 0.91 3.89 7.58 7.70 8.02 8.76 8.84
NFs nona NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA
Indirect CO> emissions 41.00 32.49 25.16 21.60 16.44 11.07 12.73 15.59 20.66

Total (without LULUCF) ' 55050 48 12587.64 10166.47 11020.07 11871.07 = 11077.41 10894.22 10803.02 10715.28

Total (with LULUCF) = 13630 39 -2250.62 -1684.65 5114.74 9976.30 8802.12 7280.16 8497.69 12316.00

Total (without LULUCF, with indirect CO>
emissions)

Total (with LULUCF, with indirect CO>
emissions)

26061.47 12620.13 10191.63 11041.68 11887.50 11088.48 10906.96 10818.61 10735.94

13671.39 -2218.13 -1659.49 5136.35 9992.74 8813.19 7292.89 8513.28 12336.67
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Table ES.1 b Aggregated GHG emissions by gases (2015-2022) (kt CO; eq.)

Change from

1990 to
GHG EMISSIONS latast
reported
year (%)
kt CO: eq.
€Oz emissions excluding net C(L)G E[JO(;: 7262.43 7210.69 7215.33 7857.34 7648.48 6997.99 7238.09 6619.72 -66.33
€Oz emissions including net C?LZJ ILO; 6414.81 4499.59 3010.21 6060.50 4284.97 6348.63 8005.73 10105.10 61.35
CH4 emissions excluding CHs from
Lo 1967.09 1993.23 2019.61 1924.81 1920.71 1898.05 1888.63 1893.19 -53.38
CHas emissions including CHa from
Lo 264509 2718.14 2788.44 2776.45 2758.10 2743.12 2753.35 2782.41 -39.30
N20 emissions excluding NzL% ILO(;TE 1262.58 1265.11 1274.23 122517 1306.58 1339.80 1336.36 1344.30 -41.51
N20 emissions including NzL% I[Jogg 1792.10 1802.61 1819.80 1782.46 1864.18 1902.36 1905.67 1913.86 -31.25
HFCs  251.86 271.61 264.06 259.17 250.96 243.26 258.80 250.30 100.00
PFCs NO, NA NO, NA NO, NA NO,NA NO, NA NO, NA NO, NA NO, NA 0.00
Unspecified mix of HFCs and PFCs NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA 0.00
SFe 10.43 10.19 10.64 10.87 14.25 12.30 12.10 12.27 100.00
NFs  NO,NA NO, NA NO, NA NO, NA NO, NA NO, NA NO, NA NO, NA 0.00
Indirect CO; emissions 17.13 17.84 19.21 11.88 12.74 13.13 12.93 11.24 -72.58
Total (without LULUCF) = 10754.39 10750.84 10783.87 11277.36 11140.97 10491.40 10733.99 10119.77 61.11
Total (with LULUCF) ~ 11117.29 9302.15 7893.15 10889.45 9172.45 11249.69 12935.65 15063.94 10.52
Total (without LULUCF, with indirect ', ) o, 10768.69 10803.08 11289.24 11153.70 10504.53 10746.93 10131.01 61.13
CO2 emissions)
Total (with LULUCF, with indirect COz ;5 9319.99 7912.36 10901.33 9185.19 11262.82 1294859 15075.18 10.27

emissions)
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Table ES.2 a Aggregated GHG emissions by sectors (1990-2014) (kt CO; eq.)

Latvia's National Inventory Report 1990-2022

kt CO: eq.

1. Energy 19529.57 9628.98 7438.01 8175.79 8532.14 7658.93 7344.66 7266.20 7091.15
2. IPPU 655.40 225.71 283.32 366.93 751.60 848.26 905.57 848.29 862.26
3. Agriculture 5030.48 2030.45 1680.55 1790.84 1870.07 1883.73 1962.72 2025.70 2105.34
4. LULUCF -12390.09 = -14838.26  -11851.13 -5905.33 -1894.77 -2275.29 -3614.06 -2305.33 1600.72
5. Waste 805.03 702.50 764.59 686.51 717.26 686.49 681.27 662.83 656.54
6. Other NO NO NO NO NO NO NO NO NO
L‘jﬁj gg"ss'o”s (including 13630.39 -2250.62 -1684.65 5114.74 9976.30 8802.12 7280.16 8497.69 12316.00

GHG emissions

Table ES.2 b Aggregated GHG emissions by sectors (2015-2022) (kt CO; eq.)

Change from
1990 to latest

reported year

(%)

kt CO: eq.

1. Energy 7195.32 7269.97 7260.28 7701.45 7475.05 6796.07 7036.79 6418.86 67.13
2. IPPU 788.38 687.41 764.40 889.91 887.48 865.93 877.14 858.47 30.98
3.Agriculture 2151.47 2163.27 2176.66 2096.41 2198.36 2250.41 2252.96 2253.83 -55.20
4. LULUCF 362.90 -1448.70 -2890.72 -387.91 -1968.51 758.29 2201.66 4944.16 -139.90
5. Waste 619.23 630.20 582.52 589.59 580.08 578.99 567.10 588,61 -26.88
6. Other NO NO NO NO NO NO NO NO 0.00

Eitcahzjm';iﬁ [‘S - 11117.29 9302.15 7893.15 10889.45 9172.45 11249.69 12935.65 15063.94 10.52
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ES.3 OVERVIEW OF SOURCE AND SINK CATEGORY EMISSION ESTIMATES
AND TRENDS

The main sources of GHG emissions are divided into the following sectors according to the
UNFCCC reporting guidelines Decision 24/CP.19 and Decision 18/CMA.1: Energy (CRF 1),
Industrial processes and Product Use (IPPU) (CRF 2), Agriculture (CRF 3), Land use, Land use
change and Forestry (LULUCF) (CRF 4) and Waste (CRF 5). Latvia reports indirect CO2 emissions
due to atmospheric oxidation of CHs and NMVOCs. National totals are presented with and
without indirect CO; consistent with the UNFCCC reporting guidelines.

GHG emissions by sectors for 1990-2022 and the composition of Latvia's GHG emissions in 2022
are presented in Figure ES.2 and Figure ES.3.

kt CO; eq.

O =N F N O~ O AN N O~ AW O~ OO ™
L= T T T = O o o o IO o o e [ e I e e T s s R e e et e e O e O e O e O, e O e e O e O
L= = T T T o o T [ o e e (s T s e Y s I s Y s s s [ o o T o T s [ o T s s Y s () s Y o o ) o
L T T T T T T T O O o o oA o I o I o I o I o O o I VI U Y o A o T O O I o o Y o o I ¥ I o Y

mm Energy [ [PPU

 Agriculture LULUCF

. \Waste s Indirect CO;

s Total (including LULUCF, with indirect)
Figure ES.2 Latvia's GHG emissions and removals by sectors 1990-2022 (kt CO; eq.). Emissions are in
positive and removals in negative quantities

Waste Indirect CO,
5.8% 0.1%

Energy industries
15.6%

Manufacturing
industries and
construction
9.4%

Transport
48.9%

Other sectors
24.2%

\ Fugutive emissions
Industrial Processes from fuels

and Product Use 1.5%
8.5%

Figure ES.3 The composition of Latvia's GHG emissions in 2022 (including indirect COz2, excluding LULUCF)
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The Energy sector is the most significant source of GHG emissions with a 63.4% share of the
total emissions in 2022 (Figure ES.3). Large part of the Energy sector emissions are emitted in
the Transport sector (48.9%), Other Sectors (24.2%) and Energy Industries (15.6%). Total
emissions in Energy sector in 2022 decreased by 67.1% if compared to the base year and
decreased by 8.8% if compared with previous year. GHG emissions fluctuate in the latest years
mainly due to economic trends, the energy supply structure and climate conditions as heat
production is an essential part of Latvia’s energy production. Use of biomass has increased
more than 2 times and use of fossil fuels have significantly decreased - liquid fuel (-58.5%), solid
fuel (-98.2%), peat (-97.1%) and natural gas (-71.2%) since 1990. The share of biomass has
increased from 8.6% in 1990 to 41.3% in 2022.

Agriculture is the second most significant source of GHG emissions in 2022, 22.2% of Latvia’s
total GHG emissions excluding LULUCF. In 2022, GHG emissions increased by 0.04% compared
to 2021 due to the increase of livestock and crop productivity. The annual emissions have
reduced approximately by 55.2% since 1990 due to decrease in agricultural production. In
2022, given in kt CO; eq., N2O contributed 49.5%, CHa4 contributed 46.8% of total GHG emission
from the Agriculture sector, remaining 3.7% refer to CO; emissions from liming and urea
application. Total agriculture emissions have been quite steady last years, because there is a
decrease in the number of livestock, however statistical data show an increase of intensive
agricultural production.

Emissions from IPPU sector (referred to as non-energy related ones) include CO2, CHa, N2O and
F-gases (HFCs and SFs). The category constitutes 8.5% of the total GHG emissions excluding
LULUCF in 2022. Compared to 1990 emissions from IPPU increased by 31.0%, but compared to
2021 emissions decreased by 2.1%. The largest decrease in IPPU sector emissions occurred
between 1991 and 1993, when industry was affected by a crisis. In the last years emissions
fluctuated due to activity in industrial production processes and F-gases. F-gases emissions
from Product use as substitutes for ozone depleting substances (ODS) constitute 2.5% from
total GHG emissions, including indirect CO», excluding LULUCF in 2022. Emissions from HFC and
SFs have grown significantly since 1995 by 1498.3% (246.14 kt CO2 eq.). Compared to 2021 total
F-gas emissions (including SFe) decreased by 3.1%.

In 2022, NMVOC emissions from the Solvent Use sector decreased by 20.9%, compared to 2021
due to the decrease in activity data of Domestic solvent use including fungicides (2D3a) and
Other solvent and product use (2D3i). Solvent Use sector was a significant NMVOC emission
source and covered 35.4% (11.41 kt) from Latvia’s total NMVOC emissions in 2022. Compared
to 1990, emissions increased by 19.6% in 2022.

In 2022, emissions from the Waste sector were about 5.8% of total GHG emissions (excluding
LULUCF, including indirect CO3). Solid waste disposal and wastewater handling sectors are the
main sources of GHG emissions in Waste sector producing accordingly 68.7% and 20.7% of all
Waste sector emissions in 2022. Biological treatment of solid waste together contributes 10.6%
of GHG emissions from Waste sector in 2022. GHG emissions from Waste sector have been
fluctuated from 1990-2022. In 2022, emissions have decreased by 26.9% compared to 1990.
The largest influence for decrease of emissions in the beginning on 1990s is from Wastewater
handling due to closure of many industrial enterprises.

Net GHG emissions from LULUCF in 2022 were were 4944.16 kt CO; eq. compared to-12390.09
kt CO, eq. in the base year (1990). Change from base to the latest reported year of
emissions/removals from LULUCF constitutes -140%. This decrease of removals from LULUCF
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sector is associated with the increase of harvesting stock, and the increase of natural mortality
due to ageing of forest stands and reduction of increment in mature forests. Increase of the
GHG emissions in 1999 is associated with significant increase of harvesting stock in forest lands
due to favourable economic conditions, but the increase of the GHG emissions in 2014 and
2020-2022 are cumulative result of increase of the harvest rate, higher mortality rate and
reduction of increment of living biomass in forest lands according to the National forest
inventory (NFI) data. In 2022, the increased harvesting rate in forest land was related to Russia's
aggression in Ukraine, disruption of the existing wood supply chains, and timber market
turbulences. Latvia's wood resources had to compensate for the previous wood supply from
Russia and Belarus.

Indirect CO2 emission sources in Latvia are NMVOC emissions from the road traffic evaporation
- cars, CHs and NMVOC emissions from natural gas leakages, as well as NMVOC emissions from
gasoline distribution that are reported separately under the Energy sector in CRF Table 6.
Together they constitute 11.24 kt CO; eq. that is 0.1% from Latvia's total GHG emissions
without LULUCF, with indirect CO2in 2022. In 2022, indirect CO; emissions decreased by 72.6%
compared to 1990.

ES.4 OVERVIEW OF EMISSION ESTIMATES AND TRENDS OF PRECURSORS
AND SULPHUR OXIDES
Emissions trends of precursors are presented in Figure ES.4.
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Figure ES 4. Precursors and sulphur dioxide emissions (kt)

In the period from 1990 to 2022 precursors have decreased: NOx by 66.9%, CO by 75.0%,
NMVOC by 62.0% and SO by 96.3%.

Starting from 2001, fluctuations in NOx, NMVOC and CO emissions can be observed as a reason
of increasing firewood consumption in Residential sector as well as fuel consumption in
Transport sector in particular years. SO, emissions decreased significantly because of fuel
switch and approved legislation.
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Figure ES.5. Emissions of precursors by sector in 2022 (% of total precursors and sulphur oxides in sector)

In 2022, the most important sector producing precursors (including LULUCF) was Energy sector
(including fugitive emissions). Fuel combustion in Energy sector causes the largest part of NOx
emissions (79.8% from total NOy emissions in 2022), but IPPU and Agriculture sectors make
6.4% and 13.5%, accordingly. Small part of NOy emissions is produced in LULUCF sector (0.3%
from total NOyx emissions).

91.1% of CO emissions appear in Energy sector, mainly from fuel combustion in Residential and
Commercial/Institutional subsectors (72.7% from all CO emissions). The remaining part of CO
emissions come from LULUCF sector (5.7%), IPPU sector (3.2%) and Waste sector (0.0006%).

The major part of SO, emissions (96.6%) are from Energy sector (fuel combustion), from IPPU
sector (cement production) (3.4%), and a negligible part of SO, comes also from Waste sector
(Waste incineration).

The largest amounts of NMVOC emissions are produced in IPPU sector 39.6%, mainly from
solvent use and Energy sector (37.7%; fuel combustion mainly in Residential sector). In addition,
22.0% of NMVOC emissions are produced in Agriculture sector, but the remaining 0.8% in
Waste sector.

In Agriculture sector, CO and SO; emissions, and in LULUCF sector, NMVOC and SO emissions
do not appear.
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1 INTRODUCTION

1.1 BACKGROUND INFORMATION ON GHG INVENTORIES AND CLIMATE
CHANGE

1.1.1 Background information on climate change

Latvia is a country by the Baltic Sea covering area of 64 589 km?, with a population of 1 875 757
(2022) inhabitants®. Baltic coastline is approximately 498 km long. Since the beginning of the
previous century the forest area in Latvia has almost doubled, reaching 3 281.99 kha (50.8%
from the total area of the country in 2022). Latvia lies in a temperate climate zone where an
active cyclone determines rapid changes in weather conditions (190-200 days per year), and
the annual mean precipitation is 600-700 mm. The main rocks are clay, dolomite, sand, gravel,
limestone and gypsum.

Analysis of recent climate and future climate change scenarios shows pronounced climate
change tendencies. Most significant changes are related to extreme values of climate variables,
indicating that in the future, Latvia will more often face weather conditions uncharacteristic
and extreme for its territory. Therefore, in order to prevent risks related to climate change and
their possible consequences, it is essential to develop and introduce research-based
adaptations in all economy industries’.

1.1.2 Background information on GHG inventories

The Parliament of the Republic of Latvia ratified the United Nations Framework Convention on
Climate Change in February 23, 1995. Since March 23, 1995 Latvia is a Party to the Convention,
thus undertaking implementation of series of international commitments. On May 30, 2002 the
Parliament ratified the Kyoto Protocol. Latvia has also ratified the Doha Amendment to the
Kyoto Protocol. The Parliament ratified the Paris Agreement on climate change on February 2,
2017.

Since May 2004 Latvia is a member of the EU and Latvia’s climate change policy is based on
Union’s climate policy.

Under the European Climate Law, EU Member States, including Latvia will work collectively to
become climate neutral by 2050. The EU jointly with MS is aiming to reduce net emissions by
at least 55% by 2030 compared to 19908.

For the period starting in 2021, the EU has implemented its climate action in the non-ETS
sectors through the Effort Sharing regulation (ESR) (Regulation (EU) 2018/842). Under the ESR
EU Member States have binding annual greenhouse gas emission targets for 2021-2030 for
those sectors of the economy that fall outside the scope of the EU ETS. These sectors include
transport, buildings, agriculture, non-ETS industry and waste. Overall for the EU, the target is a
reduction of 40% by 2030 compared to 2005. The reduction commitment for Latvia is a
reduction of 17%.

6 CSB database IRDO10. Resident population at the beginning of the year. Available: https://stat.gov.lv/Iv/statistikas-
temas/iedzivotaji/iedzivotaju-skaits/tabulas/ird010-iedzivotaju-skaits-un-ipatsvars-pec

7 LEGMC, 2017, Climate Change Scenarios for Latvia, Latvia, 17 pp

8European Climate Law. Available: https.//eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32021R1119
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Targets for LULUCF sector for periods 2021-2025 and 2026-2030 is set under Regulation (ES)
2018/841. According to this regulation Latvia has to reach indicatively 644 kt CO, eq. removals
in 2030.

As a Party of the UNFCCC and a Member State of the EU, Latvia is required to submit annual
national GHG inventory covering emissions and removals of direct GHGs (CO,, CHa, N,O, HFC,
PFC, SFs and NF3) from the base year to the most recent inventory year. This report is the annual
submission of Latvia to the UNFCCC and the European Commission (EC). It presents the GHG
inventory, the process and the methods used for the compilation of the inventory from 1990
to 2022. The structure of NIR follows the UNFCCC reporting guidelines.

The national legislation act — Regulation No. 675 of Cabinet of Ministers (25.10.2022.)
determines the institutions that are responsible for the GHG inventory preparation. The
Climate Change Department of the Ministry of Climate and Energy (MoCE) is responsible for
the coordination of the implementation and development of climate change mitigation and
adaptation policies and measures. MoCE in cooporation with an other sectoral ministries is
responsible for the actions (coordination, implementation and development) to meet the
international and EU emission reduction targets. MoCE also coordinates the monitoring and
reporting of GHG emission data as well as is designated as single national entity with overall
responsibility for the Latvian GHG inventory.

1.2 DESCRIPTION OF THE NATIONAL INVENTORY ARRANGEMENTS

The national inventory arrangements in Latvia are described below. The descriptions take into
account requirements for reporting requirements on national inventory systems under the
relevant EU legislation and for reporting on the national inventory arrangements consistent
with the UNFCCC reporting guidelines.

1.2.1 Institutional, legal and procedural arrangements

National inventory arrangements are described below. The description is prepared according
to requirements for reporting on national inventory systems under EU Governance regulation
and UNFCCC reporting guidelines. Latvian national GHG inventory system is designed and
operated to ensure the transparency, consistency, comparability, completeness and accuracy
of inventory. Inventory activities include planning, preparation and management. The inventory
phases are:

e collecting activity data;

e selecting methods and emission factors appropriately;

e estimating anthropogenic GHG emissions by sources and removals by sinks;
e implementing uncertainty assessment and identification of key categories;
e implementing quality assurance and quality control (QA/QC) activities.

A schematic model for the national inventory system (NIS) according to the CoM Regulation
No.675 (25.10.2022) is shown in Figure 1.1.
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Activity data sources:

Central Statistical Bureau

= State Fire and Rescue Service;

= State Forest Service;

= Agricultural data centre;

= Rural Support Service;

= Real estate of Ministry of Agriculture;

= Latvian Peat Association;

= State Agency of Medicines;

= The merchants of the electricity supply;

= Enterprises (data from national databases
“2-Air", "3-Waste”, “2-Water”, National
Chermicals Database, F-gases Database);

= European Union Emission Trading Registry
(ETR) operators;

* Road Traffic safety Directorate

Other informationsources:

Mational and international expert researches

The Ministry of Climate and Energy
National system establishing, coordination of irvolved institutions,
rmonitoring and coordination of quality assurance and quality
control of the GHG irventory, evaluation of prepared reports

Latvian Environment, Geology and Meteorology Centre
GHG irventory compilation (including coordination and information
exchange between irvolved institutions, ermission calculation from
energy, industrial processes and product use and waste sectors).
Operation of Latvia’s ETR, preparation of reports regarding activities
inETR.

Latvian State Forest Research Institute «Silava»
GHG irventory for LandUse, Land Use Change and Forestry
(LULUCF) sector

GHG inventory review
and approving:

Submitting:

=  Ministry of Climate and Energy

= Ministry of Environmental Protection and
Regional Development

= Ministry of Economics

= Ministry of Agriculture

Institute of Physical Energetics

GHG inventory transport sector

Latvia University of Life Sdences and
Technologies

GHG irventory agriculture sector

= Ministry of Transport

=  Ministry of Health

=  Ministry of Education and Science
= Ministry of the Interior

* To The United
Nations
Framework
Convention on
Clirnate Change
secretariat

= To European
Comrnission

GHG inventory quality assurance:

* |ndependent experts
= Society

Natural gas transmission and storage
enterprises
Natural gas fugitive emissions

GHG inventory quality assurance

4 GHG inventory preparation and quality control

—  GHG inventory submission

Figure 1.1 The structure of Latvia's National Inventory System
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The MoCE Climate Change Department is responsible for:

Preparation of legal basis for maintaining the National System;
Informing the inventory experts about the requirements of the national system;
Overall coordination of GHG inventory process;

Final checking and approving of the GHG inventory before an official submission to the
EC and UNFCCC;

Formal agreements with inventory experts and third part experts that evaluate quality
assurance process;

Coordinating the work with the involved experts, institutions, EC and UNFCCC (including
coordination of the UNFCCC inventory reviews);

Timely submission of GHG inventory to the UNFCCC and EC;
Keeping of archive of official submissions to UNFCCC and EC.

Latvian Environment, Geology and Meteorology Centre (LEGMC) is a governmental limited
liability company responsible for:

Activity data collection for Energy, Industrial Processes and Product Use and Waste
sectors (activity data are mainly collected from the other institutions and LEGMC (Air
and Climate division, Chemicals and Hazardous Waste division, Inland Waters division)
use them to calculate emissions);

Preparation of the emission estimates for the Energy, Industrial Processes and Product
Use and Waste sectors;

Preparation of QC procedures for relevant categories and documentation, archiving of
used materials for emission calculation;

LEGMC Air and Climate Division compiles the final NIR using information from all
involved institutions as well as summarizes emission data in CRF Reporter;

Quality manager from LEGMC Air and Climate division performs the overall QC/QA
procedures for all sectors according to the QA/QC plan;

Maintenance of archive with information for preparation of GHG inventory, official
submissions to UNFCCC and EC;

LEGMC is the National Emissions Trading Authority in Latvia and prepares relevant
information for GHG inventory from registry — on emission reduction units, certified
emission reductions, temporary certified emission reductions, long term certified
emission reductions and assigned amount units for annual inventory submissions in
accordance with guidelines for preparation of information under the Article 7 of the
Kyoto Protocol (SEF tables).

Calculation of emissions and removals from the LULUCF sector were done by Latvian State
Forest Research Institute (LSFRI) "Silava". LSFRI "Silava" is responsible for activity data
collection, estimation of emissions/removals, preparation of QC procedures as well as
documentation and archiving of used materials for calculations.

Institute of Physical Energetics (IPE) calculates emissions from Transport sector. IPE is
responsible for activity data collection, emission estimation from Transport, preparation of QC
procedures as well as documentation and archiving of used materials for calculations.
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Emission calculations from Agriculture sector were done by Latvia University of Life Sciences
and Technologies (LBTU). LBTU is responsible for collecting of necessary activity data
cooperating with Central Statistical Bureau (CSB), preparation of the emission estimates,
preparation of QC procedures as well as documentation and archiving of used materials for
calculations.

Natural gas transmission, storage and distribution enterprises are responsible for data
providing and the calculation of annual gas leakage estimates for LEGMC to report 1B2b Natural
gas.

The main data supplier for the Latvian GHG inventory is the CSB.

For ensuring the continuity of the functions of the national system, the delegation contracts
are signed between the MoCE, LEGMC, LSFRI "Silava", IPE and LBTU.

Before the final Latvia’s GHG inventory was submitted to EC and UNFCCC secretariat, draft GHG
inventory (submitted on 15 January) was sent for comments and approval to responsible
ministries. Based on received comments GHG inventory is improved.

Several sectoral meetings were held before and during preparation of GHG inventory, to
discuss and agree on the methodological issues, problems arisen and improvements need to
be implemented. There were also discussions on the different problems that came up during
the last inventory preparation to find the solutions on how to improve the overall system.

The following issues for solving different problems and to improve cooperation between GHG
inventory experts and inventory compiler are:

e Discussion on methodologies and possible changes in the future;

e Discussion on QA/QC plan, available resources and possible improvements;
e Discussion on data collection;

e Agreement on recalculations;

e Archiving system, updating and possible improvements;

e Exchange of relevant information;

e Reporting on the conclusions from the meetings.

Information on the detailed responsibilities of the institutions of activity data, the main experts
responsible for the sectoral inventories, the corresponding chapters and annexes are
summarized in the Table 1.1.

1.2.2 Overview of inventory planning, preparation and management

The inventory preparation is an annual process and divided into three stages: planning,
preparation and management. The specific functions are described below.

Inventory planning is one of the main stages in national GHG inventory management system
and all responsible institutions are involved in this process, that consists of:

e Establishing the national entity with overall responsibility for the national inventory;
e assigning responsibilities for inventory preparation and management;

e developing time schedule;
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making arrangements to collect data from statistical agencies, companies, industry
associations, etc.;

creating QA/QC plan;

defining formal approval process within a government;

developing review processes;

implementing continuous improvements.

Inventory preparation plan is a part of the Latvia’s QA/QC plan and has to be followed by all
institutions defined in CoM Regulation No. 675 (25.10.2022). The responsible institutions are
reflected in Table 1.1 and inventory preparation plan is presented in Table 1.2.

After the end of the annual reporting cycle in April, the institutions involved in inventory
preparation start to plan the next annual inventory following planned improvements and
received recommendations by UNFCCC expert review team (ERT). Within the EU level the
recommendations by a Technical Expert Review Team (TERT) are also taken into account.
Planning includes the identification of improvements to be undertaken due to revised
methodologies, updated activity data or emission factors and other relevant technical elements
of inventory as well as the addressing the issues and recommendations in review of the

previous inventory submission.

Table 1.1 Institutions responsible for activity data and calculating emissions

CRE sectors Data Respon5|blfa institutions/
Responsible experts

Table 1.A(a) - Fuel Combustion Activity data CSB Environment and Energy Statistics Section,
Activities (Sectoral Approach) Road Traffic Safety Department (RTSD)
Calculations LEGMC Air and Climate division (Asnate
Skrebele), IPE (Gaidis Klavs, Larisa Grackova)
Table 1.A(b) — CO2 from Fuel Activity data CSB Environment and Energy Statistics Section
Combustion Activities — Reference Calculations LEGMC Air and Climate division (Asnate
Approach Skrebele)
Table 1.A(d) — Feedstock’s and Non- Activity data CSB Environment and Energy Statistics Section
Energy Use of Fuels Calculations LEGMC Air and Climate division (Asnate
Skrebele)
Table 1.B.2. — Fugitive Emissions Activity data CSB Environment and Energy Statistics Section
from Oil and Natural Gas Calculations LEGMC Air and Climate Division (Vita Stelce),
natural gas enterprises
Table 1.D — International Bunkers Activity data CSB Environment and Energy Statistics Section
and Multilateral Operations Calculations IPE (Gaidis Klavs, Larisa Grackova)
Table 2(1).A-E,G-H — Industrial Activity data CSB Population Statistics Section
Processes and Product Use State Agency of Medicines;
Research of experts;
National database “2-Air”, National Chemicals
Database and CSB Industrial Statistics Section
EU Emission Trading Scheme operators
Calculations LEGMC Air and Climate division (Laine Lupkina,
Santija Treija)
Table 2(ll) F — Industrial Processes - Activity data CSB Population Statistics Section, Environment

HFCs, PFCs and SFe

and Energy Statistics Section
Electricity supplying companies;
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R nsible institution
CRF sectors Data espansible institutio s/
Responsible experts

Table 3.A — Agriculture, Enteric
Fermentation

Table 3.B.1 - Agriculture, CHa
Emissions from Manure
Management

Table 3.B.2 - Agriculture, N2O un
NMVOC Emissions from Manure
Management

Table 3.D - Agriculture, Agricultural
Soils

Table 3.G Liming
Table 3.H Urea application

Table 4.A. Forest Land

Table 4.B. Cropland

Table 4.C. Grassland

Table 4.D. Wetlands

Table 4.E. Settlements

Table 4.F. Other Land

Table 4.B. Cropland —4.B.1 Cropland
remaining Cropland

Table 4.C. Grassland — 4.C.1
Grassland remaining Grassland

4.G. Harwested Wood Products

Table 4. (V) Biomass Burning

Table 5.A - Waste, Solid Waste
Disposal on Land

Table 5.B — Biological Treatment and
Solid Waste

Calculations

Activity data

Calculations
Activity data
Calculations

Activity data
Calculations

Activity data

Calculations
Activity data
Calculations
Activity data
Calculations
Activity data

Calculations

Activity data —
Area of organic soil
Calculations — Net

carbon stock

change in organic

soils

Activity data - Area

of organic soil

Calculations — Net

carbon stock

change in organic

soils
Activity data
Calculations
Activity data

Calculations
Activity data

Calculations
Activity data

Calculations

State Agency of Medicines;

Annual reports by operators using F-gases
(reported to LEGMC)

Data from National Chemicals Database
(maintained by LEGMC)

LEGMC Air and Climate division (Laine Lupkina)

CSB Agricultural Statistics Section
LBTU (Laima Bérzina)
CSB Agricultural Statistics Section
LBTU (Laima Bérzina)

CSB Agricultural Statistics Section
LBTU (Laima Bérzina and Olga Frolova)

LEGMC database “2-Water”, Latvian State
Forest Research Institute "Silava"

LBTU (Laima Bérzina)

CcSB

LBTU (Laima Bérzina)

CSB

LBTU (Laima Bérzina)

LSFRI Silava (NFI), CSB, LEGMC, Rural Support
Service (RSS), State Forest Service (SFS), State
Environmental Service (SES), Ministry of
Agriculture (MoA)

LSFRI Silava (Andis Lazdins, Arta Bardule, Aldis
Butlers, leva Licite)

LSFRI Silava (NFl), National studies

LSFRI Silava

LSFRI Silava (NFl), National studies

LSFRI Silava

LSFRI Silava, MoA

LSFRI Silava

State Fire and Rescue Service of Latvia (SFRS),
SFS

LSFRI Silava

LEGMC “3-Waste” database, Methane
recovery installations

LEGMC Chemicals and Hazardous Waste
Division (Intars Cakars)

CSB, LEGMC Chemicals and Hazardous Waste
Division

CSB, LEGMC Chemicals and Hazardous

Waste Division (Intars Cakars)
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R nsible institution
CRF sectors Data =YY Sb? stitutions/
Responsible experts

Table 5.C —Incineration and open Activity data LEGMC database “3-Waste”

Burning of Waste Calculations LEGMC Chemicals and Hazardous Waste
Division (Intars Cakars)

Table 5.D - Wastewater Treatment Activity Data LEGMC “2-Water” database, CSB statistics on

and Discharge national population and production rates of

certain industries
Calculations LEGMC Inland Waters Division (Lauris Sinics)

The inventory preparation stage consists of:

Identification of key categories, which have a significant influence on a country’s total
inventory in terms of level or trend in emissions;

Selection of methods, emission factors and all necessary relevant information for
estimating anthropogenic GHG emissions by sources and removals by sinks;

Collection of activity data;

Managing recalculations from previous submissions taking into account updates of
activity data by CSB, recommendations by ERT, TERT and suggestions from the
independent third-part experts etc;

NIR compilation;

QA/QC plan implementation (including basic checks on entire inventory (Tier 1) and
more in-depth investigations into key categories (Tier 2);

Documentation.

The inventory management stage consists of:

Implementation of inventory review processes (e.g., expert review, public review);
Obtaining formal approval of final results and reporting within government;
Submission of the report to the UNFCCC;

Making inventory information available to stakeholders and responding to information
requests;

Archiving all documentation and results (A special centralised folder is created where
experts can upload/download and store all files and information related to inventory
preparation);

Continuous improvement feedback.

Latvia prepares a NIR and CRF tables annually according to requirements of the UNFCCC and
EU Governance regulation.
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Table 1.2 Inventory preparation plan

Responsible
Element Activity Procedures Due date
performers

reconsider
changes needed

the
for

the inventory, taking

into
comments
recommendations
made by the ERT

Annual meeting

Activity  data
description

account

and

and

All institutions established by Regulation of
Cabinet of Ministers No.675 (Part |1
,National Inventory System”)

All institutions established by Regulation of
Cabinet of Ministers No.675 (Part |1
,National Inventory System”)

Submission to LEGMC EU Emission
Trading
Scheme (EU

ETS) operators

Operators

institutions  involved in  inventory
preparat/on process to reconsider the changes
needed for the inventory, taking into account
comments and recommendations made by ERT
and send to national inventory compiler for
summarizing.

Participation of all institutions involved in
inventory preparation and approval process.
Discussions on previous submissions’ review
results and planned submission including
necessary improvements, changes,
recalculations, problems etc.

EU ETS operators send to LEGMC activity data,
CO2 emission factors, CO: emissions and
descriptions as verified GHG report for
enterprises involved in EU ETS annually for
previous year.

LEGMC uses EU ETS data in GHG inventory for
emission estimates in Energy and IPPU.

LEGMC (Air and Climate division, Chemicals and
Hazardous Waste division, Inland Waters
Division) collects information for emission
calculation in following databases:

e National database “2-Air”
e National database “3-Waste”

e National database “2-Water”

Middle of May and October

5% July

till 30" March

Starting from September

till 15t June
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Responsible
Element Activity Procedures Due date
performers

9 Until 2017

JSC “Latvijas
Gaze”?, JSC
“Conexus
Baltic Grid”,
JSC “Gaso”

Ministry of
Health
collaborating
with State
Agency of
Medicines
(SAM)

National Chemicals Database

e Cement producer and Iron & Steel
plant send additional information for
detailed CO. emission estimation
according to National legislation.

LEGMC uses data from databases for emission
estimates in Energy (CRF1), IPPU (CRF2), Waste
(CRF5) sectors.

The natural-gas  transmission,  storage,
distribution, and sales operator in Latvia sends
the total fugitive emissions for previous year
and short information of emission fluctuation
according to the national legislation.

LEGMC uses data from JSC “Latvijas Gaze, JSC
“Conexus Baltic Grid”, JSC “Gaso” for emission
estimates in Energy (CRF1) sector.

SAM sends to LEGMC activity data — data of
sold metered dose inhalers containing GHG (F-
gases subsector) and amount of used N:O for
Anaesthesia (Solvent and other product use
sector).

LEGMC uses data from SAM for emission
estimates in IPPU sector.

till 1t October

Starting from September

till 15¢ April

Starting from October

till 15t October

Starting from October
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Responsible
Element Activity Procedures Due date
performers

Activity  data
description

and

Submission to LEGMC, @ CSB
LBTU, IPE, LSFRI "Silava”

Submission to MoCE/  LSFRI Silava
LSFRI "Silava” (NFI)

SFRS

CSB send activity data regarding Energy,
Agriculture, IPPU, LULUCF and Waste sectors
according to CoM Regulation No. 675.

Many of received and used activity data is
available in CSB statistical databases:
https://stat.gov.lv/Ilv/meklet?Search=%22%22
&DataSource=%22data%22& Type=%5B%22ta
ble%22%2C%220ther_format%22%5D

LEGMC, LBTU and LSFRI "Silava” use received
data for Energy, Agriculture, IPPU, Waste and
LULUCF sectors emission calculation

LSFRI Silava (NFI) send to MoCE activity data —
area of land use and land use changes (mineral
soil, organic soil) since 1990 (ha) including
spatial data (ha) and uncertainties (%); stand
parameters of forest stands and trees or tree
groups outside the forest land including
uncertainties (%) at NFI plots and their sectors
level

LSFRI Silava uses received data for calculation
of GHG emissions and CO: removals from
LULUCF category.

SFRS sends to MoCE activity data - area of last
year's grass burning (ha).

LSFRI "Silava” uses received data for emission
calculation from biomass burning (CRF 4 (V)).

till 1t October

Starting from October

till 15t October

starting from October

till 15t October

Starting from October
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Responsible
Element Activity Procedures Due date
performers

Rural Support
Service (RSS)
MoA

LEGMLC,

SES, LSFRI
Silava

SFS send to MoCE activity data - area of last
year's forest wildfires (ha), including spatial
data, forest site type, dominant tree species,
stand age, total growing stock (m? ha?)

LSFRI Silava uses received data for emission
calculation from forest wildfires (CRF 4 (V)).

RSS send to MoCE activity data - field (parcel)
register information on cultivated agricultural
crops and types of support (aid) received,
including spatial data

LSFRI  Silava collects received data for
evaluating changes in soil carbon stock in
cropland and grassland

MoA send to MoCE activity data - production,
export and import of harvested wood products
according to the classification used in the GHG
inventory report (t per year)

LSFRI Silava uses received data for emission
calculation from harvested wood products

LEGMC, State Environmental Service (SES) and
LSFRI Silava send to MoCE activity data — area
of peat extraction (ha), data of geospatial units
on the licenses for the peat extraction (mining
sites), (t when peat moisture is 40%)

LSFRI Silava uses received data for calculation
of emission from peat extraction

till 1t October

starting from October

till 15t October

starting from October

till 15t October

starting from October

till 15t October

starting from October
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Emissions/CO>
removals

Emissions/CO:2

removals descriptions

CRF Reporter

Data in CRF, Draft NIR

according to
Regulation (EU) No
2018/1999 and
Commission

Data entry in the CRF
Reporter according to the
CRF Reporter User
Manual

Preparation  of  NIR
chapters

Data check by sectoral
experts

CRF, NIR, Annexes
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. Responsible
Element Activity Procedures Due date
performers

LEGMC,

State
Environmental
Service (SES)

LEGMC, LBTU,
IPE, LSFRI
"Silava”

LEGMC, LBTU,
IPE, LSFRI
"Silava”

LEGMC, LBTU,
IPE, LSFRI
"Silava”

MoCE -
Climate
Change
Department

LEGMC and State Environmental Service (SES)
send to MoCE activity data — area of land
converted to other wetlands (rewetted and
flooded wetlands): total area (ha), organic soils
(ha) including spatial data (ha).

LSFRI Silava uses elaborated and received data
for emission calculation from land converted to
other wetlands

Data entry in the CRF Reporter by responsible
sectoral experts.

LSFRI "Silava”/ LBTU (in coloboration with
MoA), LEGMC, IPE and MoCE prepare relevant
chapters of NIR.

Sectoral experts check the data in the CRF
Reporter for consistency and quality assurance
(e.g. to check whether the sum of the following
adds up to 100%, to check the year to year
changes between values reported etc.).

LEGMC (Quality manager) checks
completeness,  consistency and  quality
assurance.

After corrections in CRF tables, NIR (if
necessary) MoCE upload CRF tables, XML, draft
NIR, relevant Annexes in the CDR Einoet.

till 1t October

starting from October

till 15t December

till 15" December

till 15" December

till 30" December

15" January
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Regulation 2020/1208

Quality control checks:

Draft NIR

CRF data,

QA

Qc

CRF, NIR, Annexes
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- Responsible
Element Activity Procedures Due date
performers

MoCE -
Climate
Change
Department

Expert
Public

All institutions
involved in
GHG emissions
and removals
preparation

Involved
institutions

All institutions
involved in the
GHG inventory
preparation
process

MoCE -
Climate

According to the CoM Regulation No. 675,
MoCE sends Draft NIR for comments and
approving to involved institutions.

NIR upload in the LEGMC home page for review
by public.

Expert meetings to improve inventory, quality
control activities etc.

Involved institutions send to MoCE comments
about NIR 15t draft and approval.

Answers to the compiled questions by EU
review team, which based on 15/1 submissions:

https.//emrt-esd.eionet.europa.eu/
MoCE approves provided answers from experts.

Verification of national data in EC inventory and
updates if necessary and response to EC.

This process includes collaboration with
involved institutions for preparing of response
to EC.

MoCE uploaded CRF tables, XML and NIR to the
CDR Eionet.

till 18" January

January-February

15" February

28 February to 15% March

15" March

41



Latvia's National Inventory Report 1990-2022

. Responsible
Element Activity Procedures Due date
performers

NIR  according  to Change

Regulation (EU) No Department

2018/1999 and

Commission

Implementing

Regulation 2020/1208

NIR and emission data = Inventory submission = MoCE - MoCE uploaded approved GHG inventory to the 15" April

in CRF to UNFCCC (CRF, NIR) Climate CRF Reporter Submission module. (for 2024 submission 31° December)
Change
Department
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1.2.3 Quality assurance, quality control and verification plan

QA/QC procedures are an important component in the development of GHG inventory
preparation. The basic aim of the QA/QC process is to ensure the high-quality of the inventory
and to contribute to improvement of the inventory. The quality requirements set for annual
inventories (transparency, consistency, comparability, completeness, accuracy, timeliness and
continuous improvement) are fulfilled by implementing the QA/QC process consistently in
conjunction with the inventory process (Figure 1.2).

The quality of result depends on four main stages — planning, preparation, evaluation and
improvements, and is ensured by inventory experts during compilation and reporting of
inventory.

The inventory planning stage includes the setting of quality objectives and elaboration of the
QA/QC plan for the coming inventory preparation, compilation and reporting work.

Based on QA/QC process, the main findings and conclusions about the quality and
improvements of the inventory have to be applied into Latvia's GHG inventory system for
decision making about the annual inventory process and next inventory preparation.

The outcomes of the QA/QC process results in a reassessment of inventory or source category
uncertainty estimates. For example, if data quality is found to be lower than previously thought
and this situation cannot be rectified in the timeframe of the current inventory, the uncertainty
estimates are re-evaluated. Based on QC results, estimation of emissions is improved and
uncertainties are reduced.

On October 25, 2022 Cabinet of Ministers approved Regulation No. 675 “GHG inventory,
projections and adaptation to climate change reporting systems”, that regulates the issues of
the QA/QC plan.

The quality objectives and the planned general and category-specific QA/QC and verification
procedures regarding all sectors are set in the QA/QC plan. This is a document that specifies
the actions, schedules and responsibilities in order to attain the quality objectives and to
provide confidence in the national system's capability to deliver high-quality inventory. The
QA/QC plan is written in Latvian, updated annually, and consists of instructions and a QA/QC
forms. Instructions include descriptions of, e.g., quality objectives, general and category-
specific inventory QC checks, improvement plan of the annual GHG inventory, information on
quality assurance and verification, schedules, and responsible parties. The QA/QC form
addresses the actions to be taken in each stage of the inventory preparation. Sectoral experts
fill in the online form the QA/QC and performe verification procedures, and the results of the
procedures. Discussions in the bilateral quality meetings or feedback given during the quality
desk reviews are based on information documented on these forms. The QA/QC plan has also
include the list of key categories (Level 1) for which sectoral experts and quality control experts
must carry out QC procedures, the list of key categories (Level 2) that needs to be taken into
account during planning of improvements and preparation of GHG inventory improvement plan
and information regarding documentation and archiving procedures. The QA/QC plan is
available in the shared workspace of the inventory and archived according to the inventory
unit's archive formation plan.

According to CoM Regulation No. 675 (25.10.2022) all institutions involved in inventory process
are responsible for implementing QC procedures. Mainly Tier 1 general inventory QC
procedures outlined in Table 6.1 of the 2006 IPCC Guidelines are used.
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= Setting of quality objective;
= Elaboration of QA/QC Plan;
= Determination of resources;
= Choose of methods and EF.

= Meetings with experts and
institutions;

= International reviews;

= Future actions.

%
Reporting; = Collecting data;
Documentation and COI IECt = QC of data and EF.
chieving.

Estimate

= Estimating GHG emissions
and removals;

= Implementing QC checks;

= Recalculations;

= Unc: and KC analysis;

Figure 1.2 Inventory and QA/QC process of the inventory

The setting of quality objectives is based on the inventory principles taking into account the
available resources.

The quality objectives for the 2024 GHG inventory were the following:

e strengthen QA/QC procedures for the inventory and ensure the completeness of all
elements included in the appendix to Annex | to Decision 24/CP.19;

e implementation of specific QC procedure in QA/QC plan that monitors the use of
notation keys and ensure that the use of the notation key “IE” is explained transparently
in the NIR and CRF table 9. However, there were problems to fill notation key "IE" in
CRF Reporter in LULUCF sector.

In order to ensure improvements for 2024 GHG inventory:
e Allimprovements included in the previous NIR are carried out or ongoing;
o Feedback on reviews is systematic;
e Inventory QC procedures meet requirements.

In order to ensure transparency:

e transparentinformation isincluded in the NIR and CRF (including information regarding
the used methodology, activity data and emissions in tables);

e notation keys are used according to the IPCC guidelines;
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e recommendations of inventory reviews regarding transparency are taken into account
as far as possible;
e documentation regarding quality control check is indicated;

e information regarding the changes since the last inventory in relation to transparency
is provided in the NIR under relevant subchapters.

In order to ensure consistency:

e recommendations received during inventory reviews regarding consistency is taken into
account after evaluation as far as possible;

e information regarding consistency and recalculations is provided in the NIR;
e an explanation for a decline or increase in emissions of time series is provided.
In order to ensure comparability:

e make sure that methodologies and formats used in the inventory meet comparability
requirements;

e emissions and CO; removal are localized and distributed according to the IPCC
guidelines.

In order to ensure completeness:
e emissions from all potential sources and gases are calculated,;

e recommendations of the review of international experts regarding improvements are
taken into account as far as possible;

e information regarding completeness is provided in the NIR;

e all reasons for recalculations and reasons why a designation NE (not evaluated) and IE
(included elsewhere) are used instead of data are indicated.

In order to ensure accuracy:
e Tier 2 or a higher method is used for the main sources as far as possible;
e uncertainties are calculated and information is provided in the NIR.

In order to ensure timeliness:

e inventory reports reach the EU and UNFCCC within the set time.

1.2.3.1 Quality Control procedures

The general and category-specific QC procedures are performed by sectoral experts during
inventory calculation and compilation according to the QA/QC and verification plan.

MoCE as national entity is responsible for overall QC procedures and QA of national system,
including the UNFCCC and EU reviews.

For submission 2024, QC activities were carried out at the various stages of the inventory
compilation process - processing, handling, documenting, cross checking and recalculations.
These activities are implemented by sectoral experts and quality manager in LEGMC who is
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responsible for QC procedures before inventory submission for overall QC procedures and final
approving in MoCE.

The centralized archiving system (common FTP folder, maintained by LEGMC) is created where
experts have to upload and download all necessary information for inventory preparation, inter
alia spreadsheets that need to be filled for QA/QC. Instruction for experts how to prepare NIR
to ensure comparability of NIR and CFR is prepared and available to experts.

QC system includes various activities set to ensure transparent data flow through all inventory
processes:

e Assumptions and criteria for the selection of activity data and emission factors are
documented;

e Transcription errors in data input and references are checked;

e Correctness of calculations of emissions is checked;

e Correctness of emission parameters, units, conversion factors is checked;

e Correctness in use of notation keys (the use of the notation keys “NE” and “IE” is
explained transparently in the NIR and CRF table 9);

e Integrity of database files is checked;

e Consistency in data between the source categories is checked.

The QC procedures comply with the 2006 IPCC Guidelines. General inventory QC checks (2006
IPCC Guidelines, Vol 1, Chapter 6, Table 6.1) include routine checks of the integrity, correctness
and completeness of data, identification of errors and deficiencies and documentation and
archiving of inventory data and QC actions.

Category-specific QC checks including reviews of the activity data, emission factors and
methods are applied on a case-by-case basis focusing on key categories and on categories
where significant methodological changes or data revisions have taken place.

For submission in 2024:

-) Sectoral experts entered data in the CRF Reporter software either manually or by importing
MS Excel spreadsheets. Sectoral experts prepared quality control procedures according to the
2006 IPCC Guidelines. All findings were documented by using online form with check-lists and
introduced in GHG inventory. All corrections are archived in FTP folder;

-) Sectoral experts prepared relevant NIR chapters and sent to LEGMC. Sectoral experts before
sending chapters of the NIR have checked if all the information is consistent with the
information filled in the CRF Reporter as well as if all the relevant information according to
reporting guidelines is included (including descriptions, references and sources of information
for the specific methodologies, including higher-tier methods and models, assumptions, EFs
and AD, as well as the rationale for their selection). It is also checked if recalculations and
methodological changes are explained in the NIR and CRF Reporter. Final NIR is compiled by
LEGMC according to the UNFCCC reporting guidelines;

-) Meetings were held with companies to explain and clarify the IPCC requirements, thus
strengthening the institutional, legal and procedural national system arrangements;

-) GHG emission data are checked with the data used to prepare inventory of air pollutants
under the United Nations Economic Commission for Europe’s Convention on Long-Range
Transboundary Air Pollution (UNECE CLRTAP), the actual or estimated allocation of the verified
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emissions reported by installations and operators under Directive 2003/87/EC (EU ETS), the
energy data reported pursuant to Article 4 of, and Annex B to, Regulation (EC) No 1099/2008
and the data reported pursuant to Article 19 of F-gas regulation No. 517/2014;

-) LEGMC quality manager and MoCE performed cross-checking information for all sectors to
verify that no mistakes occurred during input/import process. Completeness and consistency
were checked using CRF Reporter functions. In result of the CRF completeness check, the list of
gaps in the CRF Reporter was summarized. After detailed re-checking in the CRF Reporter it was
concluded that all findings are related to the CRF bugs (for example orange light in
completeness check for categories that are obviously complete). Also incompleteness is caused
by partially filled F-gas categories. As in the current CRF Reporter version v6.0.10_ARS5 it is not
possible to enter notation keys for F-gases which are not occurring in Latvia directly in grey and
green cells therefore related to F-gases which are not occurring were left blank untill it will be
possible to fill in the CRF without adding unnecessary child nodes;

-) LEGMC quality manager summarizes the QA/QC activities performed by the experts and
summary submission to MoCE;

-) QA meetings between sectoral experts were held in order to discuss problems and possible
improvements in GHG inventory as well as to ensure consistency between activity data used by
experts in emission estimation for different sectors;

-) Detailed QA/QC procedures were done by institutions involved in the GHG inventory
preparation (MoCE, MoA, MoT, MoE, MEPRD, CSB). Meetings between sectoral experts and
involved institutions were held according to comments received and improvements needed in
the NIR.

Main activity data provider for Latvia’s GHG inventory — CSB — has established Quality
Guidelines'? that determines general principles for statistics production describing the CSB, its
objectives and functions, as well as the key aspects of the provision of quality official statistics
under the responsibility of the CSB: the stages of provision, the methodology and organisational
factors, the dissemination policy, as well as the information security and data protection
guidelines. The purpose of these guidelines is to contribute to the provision of quality official
statistics and to the implementation of the CSB's operational strategy by involving all CSB staff
in the process, to develop communication with the public and to increase the knowledge of all
stakeholders - respondents, data users and the general public - about the CSB's activities, and
to enhance the credibility of official statistics.

As a general rule, the statistics are revised according to a fixed, coherent and published plan,
called a revision cycle. This plan determines when the individual statistics are revised and the
periods that are subject to revision:

e (SB Revision Policy is available in the CSB website;
e Database of Macroeconomic statistics data revision analysis established.

Detailed source specific QC descriptions are included under each sub sector relevant chapter.

QC of EU Member States submissions™ are performed in web-based tool hosted by the
European Environmental Agency (EEA) to facilitate quality checks and reviews of national
emission inventories reported by EU Member States under the EU Governance regulation.

10 CSB Quality Guidelines. Available: https.//www.csp.gov.lv/lv/media/1087/download?attachment
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1.2.3.2 Quality Assurance procedures

Quality Assurance activities include a planned system of review procedures conducted by
personnel not directly involved in the inventory compilation/development process. According
to Regulation No. 675 (25.10.2022) MoCE is responsible for ensuring QA procedures for GHG
inventory.

The QA reviews are performed after the implementation of QC procedures to the finalised
inventory. The inventory QA system comprises reviews to assess the quality of the inventory.

A basic review of the draft GHG emission and removal estimates, and the draft report takes
place before the final submissions to the EC and UNFCCC (January to March) by the involved
institutions in the GHG inventory preparation process. Improvements for GHG inventory are
compiled based on the findings of the UNFCCC, EC, internal reviews and recommendations
from third party experts (periodically all sectors are revised by third party experts). The
European Environmental Agency (EEA) performs QA/QC of EU Member States’ submissions
under the EU Governance Regulation. These checks and comparisons are useful for GHG
inventory improvement.

ERT coordinated by the UNFCCC Secretariat carry out an international reviews of the GHG
inventory. ERT produces an independent review reports of GHG inventory. Last UNFCCC review
for Latvia was held in 2022 but in 2023 Latvia has not held UNFCCC review.

1.2.3.3 Documentation and Archiving

As part of general QC procedures, it is a good practice to document and archive all information
that is used for emission estimates. Documentation has a significant role in the inventory
quality management.

All institutions involved in GHG inventory preparation process are responsible for archiving the
collected data and estimated emissions.

Information on CSB data sources, methods and procedures used is publicly available.

According to the Statistics Law, the CSB of Latvia always publishes statistics together with
reference metadata (SIMS 2.0), what consists of information about the methods and
procedures used to provide official statistics. The CSB publishes statistics and reference
metadata on the Official Statistics Portal, all database tables have links to the relevant metadata
available in the Metadata section®. Time series on the Official Statistics Portal are as long as
possible, data selection and tabulation options are available, statistics can be used in various
formats suitable for data processing and reuse.

Users are kept informed about the methodology of statistical processes, including the use and
integration of administrative and other data, as far as this information is covered by SIMS fields.

CSB corrects errors in published statistics as soon as possible. If the size of error may
substantially change the trend, pattern or conclusions drawn from statistics it is explicitly
marked to warn users about the changes that have been made.

11 CSB Metadata. Available: https://stat.gov.lv/en/metadata
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In statistics, where regular data revisions are already planned, the significance of the error is
evaluated. If an error is detected but does not have a significant impact on the interpretation
of the data, then the error is corrected during the next data revision.

The information/data from respondents are collected with the aid of Integrated Statistical Data
Management System (ISDAVS) which serves as a single common data collection and primary
data processing system for business, agricultural and social statistics domains (electronic data
collection system, including CAPI, CATI, CAWI, CAWI mobile). In the system the digital version
of the questionnaires is prepared using metadata and workflows as well the validation rules
takes place. The system stores this information and it can be exported for analysis purposes. In
this way the process of data collection is clear and visible. The questionaries in the system have
versions and for each version the documents provided for the digital version preparation are
stored. Detailed information is given in the Annex 5.

The expert organizations have archives located in their own facilities. Experts keep all the
information (all disaggregated emission factors, activity data, and documentation about how
these factors and data have been generated and aggregated for the preparation of the
inventory) on the individual expert’s computers.

Every annual inventory (CRF tables, XML, NIR and Registry information) is archived.

Latvia has a centralized archiving system at LEGMC where all the information (including
corresponding letters, internal documentation on QA/QC procedures, external and internal
reviews, documentation on annual key categories and key category identification, planned
inventory improvements) used for inventory compilation are collected on the special server
(FTP folder) and the backup of data are made periodically.

1.2.3.4 Verification activities

Verification activities that have been undertaken are described in the category-specific
chapters.

Under the EU Governance Regulation annually the GHG inventory data is compared with the
data reported under the EU ETS, energy statistics and under the UNECE (CLRTAP) air pollutant
data.

The CSB verifies data in two processing stages: on raw data level (processing of individual
information) and on aggregated data level (verifying prepared aggregates).

CSB uses several methods for data verification at the raw data level:
e arithmetical connections;
e |ogical connections;
e comparison with data of previous periods;
e mutual coherence verification with other statistical questionnaires;
e statistical registers and administrative data.

Aggregates are made and different groupings are formed from the raw data produced. CSB
uses similar methods for verification of aggregates to ones applied in the verification of raw
data.
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1.2.3.5 Treatment of confidentiality issues

For Latvia’s GHG Inventory confidentiality is mainly related to activity data provided to LEGMC
by CSB. The data then is used for emission estimation and cannot be reported further. If the
data that could be considered as confidential is provided to LEGMC by production plan or other
enterprise, then the data is not considered as a confidential and can be reported within GHG
Inventory.

Data of CSB

Legal, technical and administrative measures:

Legal:

“Statistics Law”;
Statistics Law prescribes statistical confidentiality.
Statistics Law protects the confidentiality of the information of respondents:

e Section 7, second paragraph, point 8 lays down and imposes obligation (duty) for the
Statistical Institutions to ensure statistical confidentiality;

e Section 17, prescribes requirements for data processing and protection (statistical
confidentiality);

e Section 19, paragraph one, lays down dissemination restrictions.

The CSB follows confidentiality requirements set in the Statistics law, as well as in Regulation
(EC) No 223/2009? "On European statistics” and the European Statistics Code of Practice.

General data protection (Regulation (EU) 2016/679)'3 ensures equal legal data protection
framework in the European Union. The CSB continues following both requirements on
statistical confidentiality and personal data protection, as well as has implemented its
information security management system according to international standard ISO 27001.

The CSB Confidentiality Policy is publicly available on the CSB website'*. When obtaining
statistical information about respondents, CSB undertakes to use the data only for the purposes
specified in the Law on Statistics, as well as to protect them from unauthorized access and
inappropriate use. The commitment to ensure the confidentiality of the information provided
by the respondents is not only a matter of legal and ethical nature, public trust and the
functioning of the statistical system depend on it, therefore, before publishing data, CSB
evaluates the risks of disclosing individual information. CSB ensures the confidentiality (non-
disclosure) of summary information before the specified publication deadline, thereby
providing simultaneous access to all data users.

In the process of data preparation, the structural unit that is the data holder is responsible for
ensuring confidentiality. In all publications, confidential data is replaced by a confidentiality
symbol. If the customer has requested the preparation of CSB data and already before data

12 Regulation (EC) No 223/2009. Available: https.//eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02009R0223-
20150608

13 Regulation (EU) 2016/679. Available: https.//eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:32016R0679

14 Confidentiality in the production of official statistics. Available: https.//www.csp.gov.lv/en/confidentiality-production-
official-statistics
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processing it can be concluded that confidential data has been requested, then the
Communication department informs the customer about the confidentiality of the data.

Statistics are not released before the publication deadline (the date specified in the data
distribution calendar). The most important statistical data is officially published for the first
time in a press release at 13.00 on a predetermined date according to the press release
calendar.

The requirements for confidentiality assessment, risk assessment and data protection of the
content of the statistics before publication are specified in internal (LV only) "Confidentiality
Handbook".

Additionally, CSB has developed and applies data anonymization and pseudonymization
methods, following Eurostat's recommendations.

It is strictly determined in Law of Statistics what information could be provided to other
institutions even though the information is needed in emission estimation and reporting under
international conventions. CSB cannot give the information of amount of production if one or
two companies produce up to 95% from total market production in particular sector. Due to
small market of Latvia almost all industrial production data is classified as confidential with
some exceptions in food and drink sector. LEGMC has interdepartmental agreement with CSB
to receive confidential information for the emission estimation but these activity data has to
be reported as “C” in CRF Tables and in NIR.

Data of the EU ETS

Some of the Latvia’s industrial processes sector’s companies are participating in the EU ETS,
and accordingly the data from these companies can be obtained from their annual GHG reports
within compliance obligations under EU ETS.

Emission trading registry (ETR) documentation

As no significant changes were made in Latvia’s ETR, International Transaction Log (ITL)
initialization documentation was not changed either.

1.2.4 Changes in national inventory arrangements since previous annual GHG
inventory submission

No changes have been made in national systems since the previous submission. No changes
have been made in the national registry since the previous submission.

1.3 INVENTORY PREPARATION, DATA COLLECTION, PROCESSING AND
STORAGE

Each sector has assigned one or more sectoral experts, responsible for conformity with the
relevant reporting guidelines, selection of appropriate methods and data sources and activity
data collection, processing and updating of data. The methodologies and data sources used for
the different sectors are described in Chapter 1.4 and Chapters 3 to 7 and Chapter 9.

For the Energy (excluding Transport), IPPU and Waste sectors data collection and emission
estimation is performed by LEGMC experts from Air and Climate Division, Chemicals and
Hazardous Waste Division and Inland Waters Division.

For Transport sector activity data is collected and emissions are calculated by experts from IPE.
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For Agriculture sector, data collection and emission estimations are made by LBTU.

Land-use, land use change and forestry sector data are collected and emissions/removals are
calculated in LSFRI "Silava".

All the experts responsible for data collection and processing in a particular sector are preparing
their data (activity data, emission factors) to import into the CRF Reporter software.

For each submission, expert’s databases and additional tools are frozen together with the final
CRF reporting format. These materials are placed on LEGMC server and archived.

The first step of the process of inventory preparation is to collect external data, then use
necessary methodology from guidelines. Data is put on database and after that the estimation
of the calulcation is made. And the last step is to report necessary information under the
UNFCCC and EU (Figure 1.3).

External
data Sub-models Report for
. Calculation all sources
o Activity data Database £ emissi
Activity data Emission of emission and
Emission factors estimates pollutants
factors
International Final reports
guidelines
. Climate convention
Methodologies

Paris Agreement
Governance Regulation under EU

Figure 1.3 The process of inventory preparation from the first step of collecting external data to the
last step, where the reporting information are submitted under the UNFCCC and EU

1.4 BRIEF GENERAL DESCRIPTION OF METHODOLOGIES AND DATA
SOURCES USED

1.4.1 GHG inventory
Latvia’s GHG emissions inventory is based on:
e 2006 IPCC Guidelines;

e 2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories:
Wetlands (IPCC Wetlands Supplement);

e EMEP/CORINAIR Guidebook 2007 and EMEP/EEA 2009;
e EMEP/EEA air pollutant emission inventory guidebook 2019;
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e EMEP/EEA air pollutant emission inventory guidebook 2023.

The main sources for emission factors are guidelines mentioned above as well as national
studies for country specific parameters and emission factors (e.g. CO; emission factors, aspects
influencing SO, emission factors, distribution of animal waste management systems, average N
excretion and etc.).

For 2024 submission (NIR and CRF tables) compilation of the CRF Reporter version v6.0.10_AR5
was used. To calculate GHG emissions, supplemental locally developed database in Excel
format was applied for all sectors except for Road Transport where COPERT 5 was used.

In cases where data of bottom-up method were available and plants had reported estimated
data using plant specific emission factors and estimation methodologies for Energy sector,
these data were used in the submission. If these data were not available, Tier 1 method from
the 2006 IPCC Guidelines was used to estimate emissions. Emissions for the whole country fuel
consumption were estimated by adding up fuel consumption of individual sectors multiplied by
appropriate emission factors.

Emissions from Road Transport sector were estimated by using COPERT 5 model for 1990-2022
(Tier 2 method for CO; and Tier 3 method for CHs4 and N,0). Emissions for the other transport
sub-sectors were estimated according to IPCC Tier 1 and Tier 2 methodologies (Tier 2 method
for diesel oil CO; emission calculation in railway and navigation and Tier 2 method for jet
kerosene emission calculation in aviation (civil and international). The rest of the emissions
have been calculated using Tier 1 method).

Emissions from Industrial Processes and Product Use were estimated according to the 2006
IPCC Guidelines, EMEP/CORINAIR 2007 Guidebook, EMEP/EEA 2009, EMEP/EEA air pollutant
emission inventory guidebooks 2019 and 2023 as well as using expert research and judgment
about activity data and emission factors.

Emissions from Agriculture sector were estimated according to methodologies from the 2006
IPCC Guidelines, the IPCC Wetlands Supplement as well as using expert research and judgment
about activity data and emission factors.

The 2006 IPCC Guidelines and the IPCC Wetlands Supplement for COz, CH4 and N,O emissions
from drained and rewetted soils were used to estimate emissions from LULUCF sector.

The 2006 IPCC Guidelines were used to estimate emissions from Waste sector.

Table 1.3 presents the main data sources used for activity data as well as information on actual
calculations.

Table 1.3 Main data sources for activity data and emission values

Data Sources for Activity Data Emission Calculation

Energy CSB Energy Balance; LEGMC Air and Climate
IEA/ Organisation for Economic Co-operation and division,
Development (OECD) — EUROSTAT — UNECE Annual plant operators

questionnaires;
National database“2-Air”;
Research of experts;
Natural gas enterprises.
Transport | CSB Energy Balance; IPE
IEA/AIE — EUROSTAT — UNECE Annual questionnaires;
Data of Road Traffic safety Directorate;
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Data Sources for Activity Data Emission Calculation

IPPU

Research of experts.

National production and sales statistics;
Direct information from enterprises operating with pollutants;

CSB;

National Chemicals Database;
State Agency of Medicines;
GHG report under EU ETS;
National database“2-Air”;

Research by experts and expert judgment.
Agriculture | National agricultural statistics obtained from CSB;

National studies.

LULUCF LSFRI Silava (NFI);

SFS;

MoA;

CSB;

SFRS;

LEGMC;

RSS;

SES;

National studies and expert judgment.

Waste LEGMC “3-Waste” and “2-Water” databases;

Methane recovery installations;

CSB.

LEGMC Air and Climate
division,
plant operators

LBTU in collaboration with
MoA

LSFRI "Silava" in collaboration
with MoA and LBTU

LEGMC Chemicals and
Hazardous Waste division,
LEGMC Inland Waters Division

The methodologies used for the Latvia’s GHG inventory are consistent with 2006 IPCC
Guidelines. Methods and emission factors by category are presented in Table 1.4. The NIR
includes the correct method and emission factor information for all categories. Detailed
descriptions of the methodologies used by sector are found in Chapters 3 to 7 and 9.

Table 1.4 Reported emissions, calculation methods and type of emission factors used in 2022
(CS=country-specific, CR=Corinair, D=default, PS=plant-specific, M=model, OTH=0other)

CRF and source Emissions reported Method

1. Energy
1.A. Fuel combustion

1.A.1. Energy industries

1.A.2.Manufacturing industries

construction

1.A.3. Transport

1.A.4. Other sectors

1.A.5. Other

1.B. Fugitive emissions from fuels

1.B.2. Oil and natural gas

CO2
CHs
N20
CO2
CHs
N20
CO2
CHs
N20
CO2
CH4
N20
CO2
CHs
N20

CO2
CHa

71,72 Ccs, D

T1 D

T1 D
71,72 CS, D, PS

T1 D

T1 D
71,72 Ccs, D
71,72 CR,D, M
11,72 CR, D, M
11,72 cs, D
11,72 cs, D

T1 D

T1 D

T1 D

T1 D

73 cs

73 cs
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CRF and source Emissions reported Method

2. Industrial Processes and Product Use
2.A Mineral Industry

2.A.1. Cement Production

2.A.2. Lime Production

2.A.3. Glass Production

2.A.4. Other Process Uses of Carbonates
2.C Metal industry

2.C.1. Iron and Steel Production

2.D Non-energy Products from Fuels and Solvent Use

2.D.1.Lubricant Use
2.D.2. Paraffin Wax Use
2.D.3. Other

Solvent Use

Road paving with asphalt

Asphalt roofing

Urea use

2.F Product uses as substitutes for ODS substances

2.F.1 Refrigeration and Air Conditioning

2.F.2 Foam Blowing agents

2.F.3 Fire Protection

2.F.4 Aerosols

2.G. Other Product Manufacture and Use

2.G.1 Electrical Equipment

2.G.3 N20 from Product Uses

2.H Other

3. Agriculture

3.A Enteric Fermentation

3.A.1 Dairy cattle/Non-dairy cattle (other
mature and growing cattle)

3.A.2 Sheep

3.A.3 Swine

3.A.4 Other — Deer

3.A.4 Other — Goats

3.A.4 Other — Horses

3.A.4 Other — Rabbits

3.A.4 Other — Fur-bearing animals

3.B Manure Management

3.B.1 Dairy cattle / Non-dairy cattle (other
mature and growing cattle)

3.B.2 Sheep

3.B.3 Swine

CO; T2 PS
CO; T2 D,PS
CO; 73 D, PS
CO; 71,2 D,PS
CO: T2 D,PS
CHa T1 CR
CO:> T1 D
CO: T1 D
CO: CS,D,T1,T2 D,PS
CO:> T1 D
CO:> T1 D
CO: T1 D
HFC-134a T2a CS,D,0TH
HFC-32 T2a CS,D,0TH
HFC-125 T2a CS,D,0TH
HFC-143a T2a CS,D,0TH
HFC-152a T2a CS,D,0TH
HFC-23 T2a CS,D,0TH
HFC-134a Tla D,OTH
HFC-227ea Tla D,OTH
HFC-245fa Tla D,OTH
HFC-152a Tla D,OTH
HFC-365mfc Tla D,OTH
HFC-227ea T2a D
HFC-23 T2a D
HFC-134a Tla D
SFe T1 D
N20 C,0OTH D,OTH
CO; T1 D
CHa T2 CS
CH4 T1 D
CH4 T1 D
CH4 T1 D
CHa T1 D
CHa T1 D
CHa T1 OTH
CHa T1 OTH
CHa T2 CS
N20 T2 D
CHa T1 D
N20 T2 D
CHa T2 CS
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CRF and source
N20 T2 D

3.B.4 Other — Deer
3.B.4 Other — Goats

3.B.4 Other — Horses
3.B.4 Other — Poultry
3.B.4 Other — Rabbits
3.B.4 Other — Fur-bearing animals

3.D Agricultural soils

3.D.1.1 Inorganic N fertilizers

3.D.1.2.a Animal manure applied to soils
3.D.1.2.b Sewage sludge applied to soils
3.D.1.2.c Other organic fertilizer applied to
soils

3.D.1.3 Urine and dung deposited on soils
3.D.1.4 Crop residues

3.D.1.6 Cultivation of organic soils

3.D.2.1 Atmospheric deposition

3.D.2.2 Nitrogen leaching and run-off

3.G Liming

3.H Urea application

4.Land use, Land use change and Forestry
4.A Forest land

4.A.1 Forest Land Remaining Forest Land

4.A.1 4(V) Biomass Burning

4.A.2 Land Converted to Forest Land

4.A 4 (1) Emissions and removals from drainage
and rewetting and other management of
organic and mineral soils

4.B Cropland
4.B.1 Cropland Remaining Cropland

4.B.2 Land Converted to Cropland

4.B (ll) Emissions and removals from drainage
and rewetting and other management of
organic and mineral soils

4.C Grassland

4.C.1 Grassland Remaining Grassland

4.C 4(V) Biomass Burning

4.C.2 Land Converted to Grassland

CHz T1 D
CHz T1 D
N20 T2 D
CHz T1 D
N20 T2 D
CHz T1 D
N:20 T2 D
CHa T1 D
N:20 T1 D
CHa T1 D
N:20 T1 D
N:20 T1 D
N20 T1 D
N:20 T1 D
N20 T1 D
N20 T1 D
N20 T1 D
N20 T1 CS
N20 T1 D
N20 T1 D
CO; T1 D
CO:> T1 D
CO:> T1, T2 CS, D
CHa T1,72 D
N20 T1, T2 D
CO:> T1 D
CHa T1,72 D
N20 T1, T2 D
CO: T2 CS
CO:; T1 D
CH4 T1,T2 CS, D
N20 T1 D
CO; T2 CS
CO; 712,73 CS
N20 T1 CS
CHa T1 D
CO:> T2 CS
CHa T1 D
N20 T1 D
CHa T1 D
N20 T1 D
CO: T1, T2, T3 CS,D
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CRF and source Emissions reported Method

4.C (II) Emissions and removals from drainage

and rewetting and other management of CHa T2 CS
organic and mineral soils

4.D. Wettland

4.D.1 Wetlands Remaining Wetlands CO:> T2 CS
4.D.2 Land Converted to Wetlands CO:> T1 D
4.D (ll) Emissions and removals from drainage CO:> T1,T2 CS,D
and rewetting and other management of CHa T1,T2 CS,D
organic and mineral soils Nz0 T2 CS
4.E Settlements
- CO:2 T2 CS
4.E.1 Settlements Remaining Settlements N2O 1 D
CO:2 T1, T2 CS, D
4.E.2 Land Converted to Settlements NLO 1 b
4.G Harvested Wood Products CO; T2 CS
5.Waste
5.A. Solid waste disposal
5.A.1. Managed waste disposal sites CHa T2 CS, D
5.A.2. Unmanaged waste disposal sites CHa T2 CS, D
5.B. Biological treatment of solid waste
5.B.1. Composting CH4 D D
N20 D D
5.B.2. Anaerobic digestion at biogas facilities CHa D D
5.C. Incineration and open burning of waste
. . CO:2 D D
5.C.1. Waste incineration NLO D D
5.D. Wastewater treatment and discharge
5.D.1. Domestic wastewater CHa T1 cS
N20 T2 D
5.D.2. Industrial wastewater CHa D,T1 CS, PS
N20 D D

1.4.2 European Union Emission Trading System (EU ETS) data

This submission is solely done under the UNFCCC, and not under the Kyoto Protocol any more
as the 2" Kyoto period 2013-2020 is over.

Under the European Climate Law, EU Member States, including Latvia will work collectively to
become climate neutral by 2050. The EU jointly with MS is aiming to reduce net emissions by
at least 55% by 2030 compared to 1990%. The revised EU ETS will contribute to this goal. In
order to cost-effectively achieve the necessary emission reductions, the EU ETS has been
strengthened and expanded to include maritime transport. Overall, the cap is being tightened
to reduce emissions by 62% by 2030 compared to 2005 levels.

Under Paris Agreement Latvia jointly with EU and its Member States has the updated nationally
determined contribution (NDC) of net greenhouse gas emissions by at least 55% by 2030
compared to 1990%.

5European Climate Law. Available: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32021R1119
16Submission to the UNFCCC on behalf of the European Union and its Member States on the update of the NDC of the EU and
its Member States. Available: https://data.consilium.europa.eu/doc/document/ST-14286-2023-COR-1/en/pdf
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Phase 4 (2021-2030)

The EU ETS is currently in it’s fourth phase, with an EU-wide GHG emission reduction target of
43% by 2030 for the sectors covered by the EU ETS, compared to 2005 levels. In it’s fourth
phase the EU ETS has more targeted free-allocation as well as more robust and fair rules to
address the risk of carbon leakage.

Latvia has fully implemented the Directive 2003/87/EC’ of the European Parliament and of the
Council establishing a scheme for GHG emission allowance trading within the Community, as
well as any related legal acts that have amended this Directive.

For phase 4, the EU ETS scope was not revised, but other revisions took place to ensure better
functioning of the EU ETS. The linear reduction factor was raised from 1.74% to 2.2% to increase

On 14 July 2021, EC adopted a series of legislative proposals setting out how it intends to
achieve climate neutrality in the EU by 2050, including the intermediate target of at least 55%
net reduction in GHG emissions by 2030. The package proposes to revise several pieces of EU
climate legislation, including the EU ETS, Effort Sharing Regulation (ESR), transport and land use
legislation, setting out in real terms the ways in which the EC intends to reach EU climate targets
under the European Green Deal.

The EU ETS data obtained from annual emission reports submitted by operators to the
competent authority is used as source of activity and emission data for the GHG inventory,
particularly in Energy and IPPU sectors. All emission reports are available on the web page of
the competent authority and are fully available for the GHG inventory.

In 2022, there were 53 stationary installations in Latvia and two aircraft operators of EU ETS
were set as administered by Latvia. Latvia’s verified ETS emissions (only for stationary
installations) in 2022 were 1689.97 kt CO; eq.

1.5 BRIEF DESCRIPTION OF KEY CATEGORIES
This section provides an overview of key categories (Table 1.5).

For 2024 submission, Approach 1 and Approach 2 according to the 2006 IPCC Guidelines are
used to identify key categories for 1990-2022. Approach 1 point out mainly the large emission
sources as key categories. Approach 2 point out some of the sources with larger uncertainty
rates.

The identification was divided in two parts, key categories excluding LULUCF and key categories
including LULUCF source categories. The starting point for the choice of source categories with
LULUCF is the list presented in the 2006 IPCC Guidelines, Chapter 4 Methodological Choice and
Identification of Key Categories (Table 4.1). In Latvia's case the list of IPCC categories is modified
to reflect particular national circumstances, for example, types of fuels in transport, more
disaggregated agricultural categories (by animal species) and more disaggregated LULUCF
categories (by taking into account soil type etc.) Such modifications have been made to clarify
the key categories. Key category analysis is an important element for planning and prioritization
of necessary inventory improvements.

17 Directive 2003/87/ec of the European Parliament and of the Council. Available: http.//eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:02003L0087-20140430&from=EN
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The base year for CO,, CHa, and N2O emissions is 1990.

Indirect CO, emissions are included in the key category analysis.

Summary of key categories is shown in Table 1.5.

Table 1.5 Key categories in 2024 submission®®

IPCC categor Identification with without
= criteria LULUCF LULUCF

1.A.1.a Public Electricity and Heat Production - Biomass
Fuels
1.A.1.a Public Electricity and Heat Production - Biomass
Fuels
1.A.1.a Public Electricity and Heat Production - Gaseous
Fuels

1.A.1.a Public Electricity and Heat Production - Liquid Fuels

1.A.1.a Public Electricity and Heat Production - Peat
1.A.1.a Public Electricity and Heat Production - Solid Fuels
1.A.1.c Manufacture of Solid Fuels and Other Energy
Industries - Gaseous Fuels

1.A.1.c Manufacture of Solid Fuels and Other Energy
Industries — Peat

1.A.2.a Iron and Steel - Gaseous Fuels

1.A.2.a Iron and Steel - Liquid Fuels

1.A.2.a Iron and Steel - Other fossil fuels

1.A.2.c Chemicals - Liquid Fuels

1.A.2.d. Pulp, Paper and Print - Gaseous Fuels

1.A.2.e Food Processing, Beverages and Tobacco - Gaseous

Fuels

1.A.2.e Food Processing, Beverages and Tobacco - Liquid
Fuels

1.A.2.e Food Processing, Beverages and Tobacco - Solid
Fuels

1.A.2.f Non-metallic Minerals - Gaseous Fuels

1.A.2.f Non-metallic Minerals - Liquid Fuels
1.A.2.f Non-metallic Minerals - Other Fossil Fuels
1.A.2.f Non-metallic Minerals - Solid Fuels
1.A.2.g Other - Biomass Fuels

1.A.2.g Other - Biomass Fuels

1.A.2.g Other - Gaseous Fuels

1.A.2.g Other - Liquid Fuels

1.A.3.b Road Transportation - Diesel Qil
1.A.3.b Road Transportation - Diesel Qil
1.A.3.b Road Transportation - Gasoline
1.A.3.b Road Transportation - LPG

1.A.3.c Railways - Liquid Fuels

1.A.3.c Railways - Liquid Fuels

18 Table 1.4 since NIR 2018 was slightly modified by combining columns A and B of Table 4.4 of the 2006 IPCC Guidelines,
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which does not change the information reported, and also columns “with LULUCF” and “without LULUCF” were added to show

the conditions in which a category is selected as a key one
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IPCC categor Identification with without
= criteria LULUCF LULUCF

1.A.4.a Commercial/Institutional - Gaseous Fuels
1.A.4.a Commercial/Institutional - Liquid Fuels
1.A.4.a Commercial/Institutional - Peat

1.A.4.a Commercial/Institutional - Solid Fuels
1.A.4.a Commercial/Institutional - Liquid Fuels
1.A.4.a Commercial/Institutional - Biomass Fuels
1.A.4.b Residential - Biomass Fuels

1.A.4.b Residential - Gaseous Fuels

1.A.4.b Residential - Liquid Fuels

1.A.4.b Residential - Solid Fuels

1.A.4.b Residential - Solid Fuels

1.A.4.c Agriculture/Forestry/Fisheries - Gaseous Fuels
1.A.4.c Agriculture/Forestry/Fisheries - Liquid Fuels
1.A.4.c Agriculture/Forestry/Fisheries - Liquid Fuels
1.A.4.c Agriculture/Forestry/Fisheries - Solid Fuels
1.A.5.b Mobile - Liquid Fuels

1.B.2.b Natural Gas

1.B.2.c Venting and Flaring

2.A.1. Cement Production

2.A.2. Lime Production

2.C.1 Iron and Steel Production

2.D.3. Solvent Use

2.F.1. Refrigeration and air conditioning

3.A.1 Enteric Fermentation - Cattle

3.B.1.1 Manure Management - Cattle

3.B.2.1 Manure Management - Cattle

3.B.5 Indirect N2O emissions from Manure Management
3.D.1. Direct N20 emissions from managed soils

3.D.2 Indirect N20 Emissions from managed soils

3.G. Liming

4.A.1 Forest Land Remaining Forest Land — Carbon stock
change, dead wood

4.A.1 Forest Land Remaining Forest Land — Carbon stock
change, living biomass

4.A.1 Forest Land Remaining Forest Land — Carbon stock
change, organic sail

4.A. Forest land — 4(Il) Emissions and removals from
drainage and rewetting and other management of organic
and mineral soils, total organic soils

4. A. Forest land — 4(Il) Emissions and removals from
drainage and rewetting and other management of organic
and mineral soils, total organic soils

4. A. Forest land — 4(Il) Emissions and removals from
drainage and rewetting and other management of organic
and mineral soils, total organic soils

4.A.2 Land Converted to Forest Land — Carbon stock change,

living biomass
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IPCC categor Identification with without
= criteria LULUCF LULUCF

4.B. Cropland 4(ll) Emissions and removals from drainage
and rewetting and other management of organic and
mineral soils

4.B.1 Cropland remaining Cropland — Carbon stock change,
organic soil

4.B.1 Land converted to Cropland — Carbon stock change,
forest land converted to cropland, dead organic matter
4.B.2 Land converted to Cropland — Carbon stock change,
organic soil

4.C. Grassland — 4(ll) Emissions and removals from drainage
and rewetting and other management of organic and
mineral soils

4.C.1 Grassland remaining Grassland — Carbon stock change,

organic soil

4.C.2 Land converted to Grassland — Carbon stock change,
organic soil

4.C.2 Land converted to Grassland — Carbon stock change,
forest land converted to grassland, living biomass

4.C.2 Land converted to Grassland — Carbon stock change,
forest land converted to grassland, dead organic matter
4.C.2 Land converted to Grassland — Carbon stock change,
wetlands converted to grassland, living biomass

4.D. Wetlands 4(Il) Emissions and removals from drainage
and rewetting and other management of organic and
mineral soils, Peat extraction from lands, rewetted organic
soils

4.D. Wetlands 4(ll) Emissions and removals from drainage
and rewetting and other management of organic and
mineral soils, Peat extraction from lands, rewetted organic
soils

4.D. Wetlands 4(Il) Emissions and removals from drainage
and rewetting and other management of organic and
mineral soils, Peat extraction from lands, drained organic
soils

4.D.1 Wetlands remaining Wetlands — Carbon stock change,
living biomass

4.D.1 Wetlands remaining Wetlands — Carbon stock change,
organic soils

4.D.1 Wetlands remaining Wetlands — Carbon stock change,
dead organic matter

4.D.2 Land Converted to Wetland - Carbon stock change,
organic soils

4.E.1 Settlements remaining Settlements — Carbon stock
change, living biomass

4.E.2 Land converted to Settlements — Carbon stock change,

dead organic matter

4.E.2 Land converted to Settlements — Carbon stock change,

living biomass

4.E.2 Land converted to Settlements — Carbon stock change,

mineral soils

4.E.2 Land converted to Settlements — Carbon stock change,

organic soils
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N 0 el v =
criteria LULUCF LULUCF
4.E.2 Lands converted to settlements — Direct nitrous oxide N20 L1,L2,T1,T2
(N20) emissions from nitrogen (N)
mineralization/immobilization associated with loss/gain of

soil organic matter resulting from change of land use or
management of mineral soils

4.G. Harvested Wood Products CO; L1,L2,T1,T2 X

5.A.1. Managed Waste Disposal on Land CHs L1,12 X X
5.A.2. Unmanaged Waste Disposal Sites CHs L1,L2,T1,T2 X X
5.B.1. Composting CHas L1,12,T1,T2 X
5.B.1. Composting N20 L2,T2 X
5.B.2. Anaerobic digestion at biogas facilities CHs L2 X
5.D.1 Domestic Wastewater CHas L1,12,T1,T2 X X
5.D.1 Domestic Wastewater N20O L1,T2 X
5.D.2 Industrial Wastewater CHs T1,72 X X
Indirect CO; CO; L2,T2 X

Key categories identified in Latvia's GHG inventory slightly differs from the CRF Reporter Table
7 because key categories in the GHG inventory is a combination of categories from both
Approaches 1 and 2, whereas in the CRF Reporter key categories are calculated only by using
Approach 1.

Results of the key category analysis are important because they guide decisions for the
methodological choice (together with uncertainty analysis, see Section 1.6). The goal is to find
IPCC categories that are the most important in terms of the emissions level and the trend. This
list (Table 1.5) forms the basis of discussions with the sectoral experts on the quality of the
estimates and possible need for improvement as well as are also subject to more detailed
documentation and QC procedures.

1.6 GENERAL UNCERTAINTY EVALUATION
This section provides an overview of to uncertainty analysis for Latvia’s GHG inventory.

The uncertainty estimates of the 2024 submission have been made according to Approach 1
method presented in the 2006 IPCC Guidelines. The Approach 1 is based on emission estimates
and uncertainty coefficients for activity data and emission factors. The mandatory, detailed
reporting tables of the uncertainty analysis (Table 3.3 of volume 1 of the 2006 IPCC Guidelines
with and without LULUCF) are provided in Annex 2 of this submission.

The uncertainty analysis was prepared for all the sectors: Energy, IPPU, Agriculture, Waste and
LULUCF. Uncertainties are estimated for direct GHGs, e.g. CO,, CH4, N»O and F-gases only.

Indirect CO; emissions are included in the uncertainty analysis.

The results of the uncertainty analysis are used to prioritise inventory improvements in
association with the key category analysis.

Results of uncertainties analysis

In 2024 submission total uncertainties are reflected in the Table 1.6.
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Table 1.6 Uncertainties of 2024 submission

_ Uncertainty in total inventory % Trend uncertainty %

With LULUCF 17% 22%
Without LULUCF 6% 2%

Uncertainties of activity data are taken from:
e (SB (generally 2% uncertainty is used according to received information from CSB);
e GHG reports from enterprises operating within EU ETS;
e Information by companies;
e NFI

In some cases uncertainty of activity data is calculated using trend line and measured data
(Waste sector).

Uncertainties of emission factors are taken from:

2006 IPCC Guidelines;
e |PCC Wetlands Supplement;
e Expert judgments;
e NFI;
e Specific research results.
All sources of uncertainties are documented and referenced.

The uncertainty calculation is based on Excel file, that is annually sent to sectoral experts for
updating. Responsible experts are requested to go through uncertainties and make an updates
if necessary. When the information is received from experts, the inventory compiler
summarizes all the uncertainties and performs the uncertainty analysis. For each source, the
combined uncertainty for activity data and emission factors were estimated and given in
percent.

In the annual meeting at the beginning of the inventory cycle the experts are advised to go
through the uncertainty ranges of activity data and emissions factors in order to prioritize
inventory improvements.

Detailed information about uncertainty assessment is described under each subsector.
Base year (1990) uncertainties

Annex | Parties shall quantitatively estimate the uncertainty of the data used for all source and
sink categories using at least approach 1, as provided in the 2006 IPCC Guidelines, and report
uncertainties for the base year. Latvia has included an overview of uncertainties in the base
year in Annex 2.

The improvement of uncertainties in the base year is still ongoing in order to obtain the most
accurate uncertainties for 1990.

Table 1.7 shows the uncertainties in the base year (Approach 1).
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Table 1.7 Assessment of uncertainties in 1990 emissions

With LULUCF 25%
Without LULUCF 4%

1.7 GENERAL ASSESSMENT OF COMPLETENESS

1.7.1 GHG inventory

Latvia has provided estimates for all significant IPCC source and sink categories according to
the detailed CRF classification. Estimates are provided for the following gases: CO2, N0, CHa,
F-gases (HFC, PFC, SFs and NFs), NMVOC, NOy, CO and SO,. No additional sources and sinks
have been identified.

In accordance with the 2006 IPCC Guidelines, emissions from international aviation and
international navigation marine bunker fuel emissions are not included in national totals.

The notation keys presented below are used to fill in the blanks in all the tables in the CRF.
Notation keys used in the NIR are consistent with those reported in the CRF.

NE (not estimated):

“NE” is used for existing emissions by sources and removals by sinks of GHG that have not been
estimated.

IE (included elsewhere):

“IE” is used for emissions by sources and removals by sinks of GHG that have been estimated
but included elsewhere in the inventory instead of the expected source/sink category.

NA (not applicable):

“NA” is used for activities in a given source/sink category that do not produce emissions or
emissions are negligible.

C (confidential):

“C” is used for emissions that could lead to the disclosure of confidential information classified
in the National legislation if reported at the most disaggregated level. In this case a minimum
of aggregation is required to protect business information.

Table 1.8 represents categories reported as “not estimated” (NE) in 2024 submission.
Emissions/removals are not estimated mainly due to lack of available IPCC methodologies
and/or lack of activity data as well as gases and categories considered insignificant.

Table 1.8 Sources and sinks not estimated ("NE") in 2024 submission

Sources and sinks not estimated ("NE")

GHG Sector Source/sink category Explanation
CHa4 Agriculture | 3.D Agricultural Soils Emissions are negligible
(explanation is provided in NIR
chapter 5.4)
CH4 Waste 5.C Incineration and Open Burning of Waste/5.C.2 = Emissions are neglible
Open Burning of Waste/5.C.2.1 Biogenic/5.C.2.1.a | (explanation is provided in NIR
Municipal Solid Waste Chapter 7.4.2)
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Sources and sinks not estimated ("NE")

GHG Sector Source/sink category Explanation
CHa Waste 5.C Incineration and Open Burning of Waste/5.C.2 | Emissions are neglible
Open Burning of Waste/5.C.2.1 Biogenic/5.C.2.1.b  (explanation is provided in NIR
Other (please specify) Chapter 7.4.2)
CH4 Waste 5.C Incineration and Open Burning of Waste/5.C.2 = Emissions are neglible
Open Burning of Waste/5.C.2.2 Non- (explanation is provided in NIR
biogenic/5.C.2.2.a Municipal Solid Waste Chapter 7.4.2)
CHa Waste 5.C Incineration and Open Burning of Waste/5.C.2 = Emissions are neglible
Open Burning of Waste/5.C.2.2 Non- (explanation is provided in NIR
biogenic/5.C.2.2.b Other (please specify) Chapter 7.4.2)
CO2 Agriculture | 3./ Other Carbon-containing Fertilizers The amount of emissions is
negligible (explanation is
provided in NIR chapter 5.8)
CO2 Waste 5.C Incineration and Open Burning of Waste/5.C.2 = Emissions are neglible
Open Burning of Waste/5.C.2.1 Biogenic/5.C.2.1.a | (explanation is provided in NIR
Municipal Solid Waste Chapter 7.4.2)
CO2 Waste 5.C Incineration and Open Burning of Waste/5.C.2  Emissions are neglible
Open Burning of Waste/5.C.2.1 Biogenic/5.C.2.1.b  (explanation is provided in NIR
Other (please specify) Chapter 7.4.2)
CO2 Waste 5.C Incineration and Open Burning of Waste/5.C.2  Emissions are neglible
Open Burning of Waste/5.C.2.2 Non- (explanation is provided in NIR
biogenic/5.C.2.2.a Municipal Solid Waste Chapter 7.4.2)
CO2 Waste 5.C Incineration and Open Burning of Waste/5.C.2 = Emissions are neglible
Open Burning of Waste/5.C.2.2 Non- (explanation is provided in NIR
biogenic/5.C.2.2.b Other (please specify) Chapter 7.4.2)
N20 Waste 5.C Incineration and Open Burning of Waste/5.C.2  Emissions are neglible
Open Burning of Waste/5.C.2.1 Biogenic/5.C.2.1.a | (explanation is provided in NIR
Municipal Solid Waste Chapter 7.4.2)
N0 Waste 5.C Incineration and Open Burning of Waste/5.C.2  Emissions are neglible
Open Burning of Waste/5.C.2.1 Biogenic/5.C.2.1.b  (explanation is provided in NIR
Other (please specify) Chapter 7.4.2)
N20 Waste 5.C Incineration and Open Burning of Waste/5.C.2 = Emissions are neglible
Open Burning of Waste/5.C.2.2 Non- (explanation is provided in NIR
biogenic/5.C.2.2.a Municipal Solid Waste Chapter 7.4.2)
N0 Waste 5.C Incineration and Open Burning of Waste/5.C.2  Emissions are neglible
Open Burning of Waste/5.C.2.2 Non- (explanation is provided in NIR
biogenic/5.C.2.2.b Other (please specify) Chapter 7.4.2)
SFe Industrial 2.G Other Product Manufacture and Use/2.G.2 SFs = Emissions are neglible
Processes and PFCs from Other Product Use (explanation is provided in NIR
and Chapter 4.8)
Product
Use

1.7.2 Completeness by geographical coverage

All statistical data sources covers the whole territory of Latvia, therefore, the GHG inventory

represents the whole country.

1.7.3 Completeness by timely coverage

A complete set of CRF tables are provided for all years and the estimates are calculated in a
consistent manner.
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2  TRENDS IN GREENHOUSE GAS EMISSIONS

Detailed information on emission trends is provided in the description of IPCC sectors in
Chapters 3-7 and in the CRF trend tables.

2.1 DESCRIPTION AND INTERPRETATION OF EMISSION TRENDS FOR
AGGREGATED GREENHOUSE GAS EMISSIONS

As illustrated in Figure 2.1, since 1990 Latvia’s GHG emissions have considerably decreased by
61.1% (excluding LULUCF, with indirect CO;) and increased by 10.3% including LULUCF, with
indirect CO,. This decrease has influenced the economic situation in the country. In Latvia the
transition period to market economy started after 1991. This process caused essential changes
in all sectors of national economy and resulted in decrease of GHG emissions after 1990.

In 2022, GHG emissions excluding LULUCF, including indirect CO; in Latvia constituted 10131.01
kt CO, eqg. The main GHG emission source in Latvia is Energy sector (63.4%) followed by
Agriculture (22.2%), IPPU (8.5%) and Waste (5.8%).
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Figure 2.1 Latvia's aggregated GHG emissions in 1990-2022 (kt CO; eq.)

In contrast, GHG emissions from the LULUCF sector since 1990 has fluctuated. These changes
are driven mostly by reduction of CO; removals in living biomass due to increase of harvest rate
and ageing of forests, increasing of mortality in mature forests. If compared to 1990, both
figures are significantly increased since 1990; respectively, average mortality rate (stem
volume) in forest in 1990 was 1.29 m? ha annually, now (in 2022) it is 1.77 m? ha™* annually,
but felling rate in 1990 was 6.3 mill. m?® annually, now it is 19.5 mill. m3 (in 2022, excluding
deforestation). LULUCF sector is also heavily affected by land use changes — in 1990s
considerable area of afforested lands was converted back to agricultural production, however,
in recent decade another trend is growing — conversion of forest land to settlements to build
roads, industrial centres and other infrastructure.
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2.2 DESCRIPTION AND INTERPRETATION OF EMISSION TRENDS BY GAS

CO; emissions is the main GHG causing climate change in Latvia. In 2022, CO; emissions
constituted 65.4% of Latvia’s total GHG emissions (without indirect CO; emissions) (Figure 2.2).
In 2022, total CO2 eq. emissions without LULUCF and indirect CO, emissions decreased by
66.3% compared to 1990.

The most important source of CO; emissions (kt) in 2022 was fossil fuel combustion — 89.8%,
including Energy Industries — 14.4%, Manufacturing Industries and Construction — 8.2%;
Transport —46.9% and Other sectors (Agriculture, Forestry, etc.) — 19.9%.

Other anthropogenic emission sources of COz are IPPU — 8.9% and Agriculture 1.3%.

Main sources of CHa4 emissions in Latvia are Enteric Fermentation of Livestock and Solid Waste
Disposal Sites. Other important sources of CHs emissions are leakage from natural gas pipeline
systems and combustion of biomass. CH4 emissions in 2022 contributed to 18.7% of total GHG
emissions (excluding LULUCF, excluding indirect CO;). CHa emissions (kt) decreased 53.4% in
2022 since 1990.

Agricultural soils are the main source of N2O emissions in Latvia generating 78.0% of all N,O
emissions (kt) in 2022. Other N2O emission sources are from Transport sector and, biomass,
liquid and other solid fuel combustion in other Energy sectors, also IPPU and Waste sectors.
Since 1990 total N,O emissions had decreased by 41.5% in 2022, mainly due to decrease in the
emissions from agriculture.

Emissions from HFCs and sulphur hexafluoride (SFe) consumption are reported for the period
of 1995-2022. Total HFCs and SFe emissions decreased by 3.1% in 2022 compared to 2021.
Since 1995 HFC emissions have increased significantly due to substitution of ozone depleting
substances in refrigeration and air conditioning as well as due to increase of cars, trucks and
buses equipped with mobile air conditioners. SFe emissions from electrical equipment
contributed to 12.27 kt CO; eq. in 2022. Emissions of the PFCs and NF3 does not occur (NO) in
Latvia for all time series.
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Figure 2.2 Trend in GHG emissions by gases (kt CO, eq.)

Emissions by sources are illustrated in Figure 2.3.
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Figure 2.3 Latvia's GHGs emissions by source 1990-2022 excluding LULUCF, including indirect CO,

2.3 DESCRIPTION AND INTERPRETATION OF EMISSION TRENDS BY
SECTOR

2.3.1 Trends in ENERGY

Energy sector share of GHG emissions in in 2022 is 63.4% or 6418.86 kt CO; eq. that makes it
the largest emitter in Latvia. Emissions since 1990 in the Energy sector have decreased by
67.1%.
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Figure 2.4 Trend in GHG emissions from Energy sector in 1990-2022 (kt CO; eq.)

Figure 2.4 shows GHG emission trends in Energy sector from 1990 to 2022. The most of the
Energy sector emissions in 1990 were produced in the Energy Industries (32.3%) and the Other
Sectors (Commercial/Institutional; Residential; Agriculture/Forestry/Fishing) (30.4%). In 2022,
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situation has changed and the largest GHG emitter is Transport sector with 48.9% from total
GHG emissions emitted in Energy sector.

In 2022, emissions have decreased in Energy Industries by 84.2%, Manufacturing Industries and
Construction by 84.8% and Other Sectors (Commercial/lnstitutional; Residential;
Agriculture/Forestry/Fishing) by 73.8% since 1990. Only in Transport sector GHG emissions
have increased (3.4%) compared to 1990. In Fugitive emissions sector in 2022 the decrease in
GHG emissions is 64.5% compared to 1990.

Use of biomass in 2022 has increased more than 2 times and use of fossil fuels have significantly
decreased - liquid fuel (-58.5%), solid fuel (-98.2%), peat (-97.1%) and natural gas (-71.2%) since
1990. The share of biomass has increased from 8.6% in 1990 to 40.5% in 2022. Biofuels
(biodiesel and bioethanol) constitutes 1.5% of the total fuel consumption in the Transport
sector in 2022.
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Figure 2.5 Fuel consumption in Energy sector 1990-2022 (PJ)

Total GHG emissions in Energy sector in 2022 have decreased by 8.8% in comparison with
previous year. Energy Industries have decreased by 30.5%, Manufacturing Industries and
Construction decreased by 8.2%, Transport sector decreased by 2.6%, Other Sectors
(Commercial/institutional; Residential; Agriculture/forestry/fishing) decreased by 1.9%, Other
increased by 1.4% and Fugitive emissions (oil and natural gas) decreased by 10.9%.

After the decrease in the period 1990-1999, total GHG emissions from Transport sector had
the rapid growth in the period 2000-2007 (Figure 2.6). Peak of GHG emissions in Transport
sector has been recognized in 2007 when emissions exceeded 1990 level by 27.4%. The main
reason for this increase of emissions was a sharp growth of economy and income of population,
that resulted in an increase in the number of cars (mainly passenger cars).
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Figure 2.6 Trend in GHG emissions from Transport sector in 1990-2022 (kt CO; eq.)

Recession of the national economy was the major reason for decreasing of transport activities
— decrease of mobility parameters (passenger km by passenger cars and ton km by freight
transport) - and corresponding GHG emission decreasing in the time period 2008-2009. GHG
emissions have increased for time period 2013-2019. In 2020, emissions in the transport sector
mainly decreased in road transport. The main reason was the impact of the COVID-19
pandemic.

The reduction in freight transport by railway has significantly decreased GHG emissions in this
sector. The share of GHG emissions from railway in total transport sector GHG emissions has
decreased from 10% in 2012 to 2.5% in 2022.

In 2022, Transport sector contributed 31.0% of total GHG emissions in Latvia or 3141.7 kt CO;
eq. In 2022, total GHG emissions in the Transport sector compared to 1990 have increased by
3.4% and decreased by 2.6% compared to 2021.

The decrease of emissions in 2022 in the Transport sector was caused mainly by the decreasing
of road transport emissions.
2.3.2 Trends in INDUSTRIAL PROCESSES AND PRODUCT USE

In 2022, IPPU sector contributed 8.5% of the total GHG emissions in Latvia or 858.47 kt CO; eq.
Emissions from IPPU have increased by 31.0% since 1990 with significant fluctuations
afterwards (Figure 2.7). Compared to 2021 emissions from IPPU sector in 2022 have decreased
by 2.1%.

70



Latvia's National Inventory Report 1990-2022

1000
800 -
600
400

200

kt CO5 eq.
[w]

1990 I
2011 .
2012
2013
2014 I
2015
2016
2017 I
2018
2019
2020
2021
2022

1991
1992 Y
1993
1994 N
1995 N
1996 |
1997 Y
1908 Y |

T 1999 |
2000 BT
2001 Y
2002 N
2003
2004 IR
2005 T
2006 N |
2007 N |
2008 N |
2009 D |
2010

. Other
® 2.G. Other product manufacture and use
2.F. Product uses as ODS substitutes
2.D. Non-energy products from fuels and solvent use
m 2.C. Metalindustry
M 2.A. Mineral industry

Figure 2.7 Trend in GHG emissions from IPPU sector in 1990-2022 (kt CO; eq.)

The largest part of GHG emissions in IPPU sector constitutes CO; emissions from 2.A Mineral
industry (63.8% of total GHG emissions from IPPU sector and 5.4% from total CO; emissions
without LULUCF, with indirect CO; in 2022). The second largest source is 2.F Product Uses as
ODS Substitutes causing 29.2% from all the IPPU emissions and 2.5% from total GHG emissions
without LULUCF, with indirect CO; in 2022. Considerably smaller are the rest of the IPPU
emission sources — 2.G Other Product manufacture and use and 2.D Non energy products from
fuels and solvents use, together constituting 7.1% from the entire IPPU emissions in 2022. 2.C
Metal industry emissions are not occurring in Latvia since 2016, due to interruption of
production in the only metal producing plant.

The largest decrease of emissions occurred between 1990 and 1993 when industry was
affected by an economic crisis. In addition, at the beginning of 1990s during the countrywide
changes of governmental system and national economy, statistics was not well kept. Therefore
extrapolation is made for activity data in some subsectors.

GHG emissions from IPPU sector have increased from 283.32 kt CO; eq. in 2000 to 905.57 kt
CO; eq. in 2012. It can be explained with sharp development of Latvian industry when
construction activities increased and industrial production of building materials also increased.
Since 2007-2008 the industry development was slowing down as the construction activity
declined. In 2010, compared to 2009 IPPU emissions increased by 67.6% mainly due to sharp
increase of mineral industry emissions because the cement production plant increased the
capacity by approximately 2.4 times.

1995 is the base year for F-gases under the Kyoto Protocol. The total F-gas emissions increased
significantly since that time. The main reason that caused emission growth was substitution of
ozone depleting substances (ODS) with F-gases in refrigeration and air conditioning appliances.
The usage of products that substitute ODSs in Latvia mainly depends on import. The imported
amounts could be associated with the economic situation in the country that consequently led
to F-gases emission growth, especially in the latest years.
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CO; emissions from the Solvent Use sector have exhibited a consistent upward trajectory from
2009 until 2022. The variability in NMVOC emissions can be predominantly attributed to the
economic well-being of the nation, encompassing heightened GDP and an augmented
consumer demand for goods.

2.3.3 Trends in AGRICULTURE

In 2022, Agriculture sector contributed 22.2% of the total GHG emissions in Latvia or 2253.83
kt CO; eq. GHG emissions increased by 0.04% in 2022 compared to 2021 due to the increase of
livestock and crop productivity. The trend of emissions in CO; eq. by category is presented in
Figure 2.8. The annual emissions have reduced approximately by 55.2% since 1990 due to
decrease in agricultural production, including livestock population, crop production and
amounts of mineral fertilizer consumption.
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Figure 2.8 Trend in GHG emissions from Agriculture sector in 1990-2022 (kt CO; eq.)

Emissions from agricultural soils contributed major share of the total emissions from the sector
— 46.5%, enteric fermentation emissions was second largest source from the sector — 42.0%.
The share of manure management emissions was evaluated as 7.8% of total emissions in the
sector, remaining 3.7% of emissions refer to liming and urea application.

2.3.4 Trends in LULUCF

In 2022, total emissions of aggregated GHGs in the LULUCF sector were 4944.16 kt CO; eq.
Aggregated net removals of the GHG were reduced by 140% in 2022 compared to 1990 mostly
due to increase of harvest rate in mature forests, however considerable role in the increase of
the GHG emissions has conversion of forest land to settlements, as well as conversion of
naturally afforested lands to cropland and grassland. The land use conversion to cropland is
associated mostly to removal of woody vegetation from naturally afforested farmlands
abandoned in 1980s and 1990s. In 1990-2021 (excluding 2014), the increment of living biomass
in forest land remaining forest land and afforested land was larger than the carbon losses due
to commercial felling and natural mortality, but the gap between gains and losses was
decreasing, causing reduction of the net removals of CO; in forest land. In 2022, losses in carbon
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stock in living biomass exceeded gains in forest land remaining forest land, thus net GHG
emissions from forest land (all sinks and sources included) is reported (1287.54 kt CO; eq.).
Based on NFI data, annual living biomass stock change (including deforestation) has decreased
from 13817.16 thousand m? in 1990 to 2048.73 thousand m3in 2021 and to -380.93 thousand
m3 in 2022. In 2022, the increased harvesting rate in forest land was related to Russia's
aggression in Ukraine, disruption of the existing wood supply chains, and timber market
turbulences. Latvia's wood resources had to compensate for the previous wood supply from
Russia and Belarus. Summary of the net emissions including HWP is shown in Figure 2.9.
Fluctuations in total GHG emissions during the last years (e.g. peak in 2014 and 2022) mostly
are associated with the annual changes in CO2 removals in living biomass in forest land caused
by changes in forest characteristics and related management (gross annual increment of living
biomass, natural mortality, harvesting rate, etc.). The most important impact factor is
harvesting rate (e.g. peaks in 1999, 2014, 2022) that is also the main cause of net emission
fluctuation between the last years.
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Figure 2.9 Trend in net emissions from LULUCF sector in 1990-2022 (kt CO, eq.)

Absolute increase of the net annual GHG emissions in LULUCF sector in 2022 if compared to
1990 is 17334.25 kt CO2 eq., mostly because of reduction of the net CO, removals in living
biomass in forest lands (by 18946.31 kt CO, between 1990 and 2022). Between 1990 and 2022,
emissions increased also in grassland (by 547.57 kt CO; eq.), in wetlands (by 768.55 kt CO; eq.)
mostly due to increased emissions from organic soil (peat used in horticulture) and in
settlements (by 1165.59 kt CO; eq.) mostly due to increased emissions from organic and
mineral soil (result of land use change to settlements) as well as increased emissions from living
biomass (result of increased wood (biofuel) extraction). Reduction of emissions in cropland is
caused by mineralization of organic matter in soils in cropland and due to conversion of
cropland to grassland.

2.3.5 Trends in WASTE

In 2022, emissions have decreased by 26.9% compared to 1990, but compared to 2021
emissions have increased by 3.8% due to decrease of methane recovery in managed solid waste
disposal sites. In 2022, emissions from the Waste sector were 588.16 kt CO; eq., contributing
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5.8% of the total GHG emissions (excluding LULUCF, including indirect CO;). Main reasons for
emission decrease in Waste sector are the implementation of decent environment protection
legislation, as well as decrease of national population.

GHG emissions from Waste sector have fluctuated from 1990-2000. Fluctuations in total GHG
emissions in Waste sector could be explained with changes of economic situation and data
availability (Figure 2.10).
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Figure 2.10 Trend in GHG emissions from Waste sector in 1990-2022 (kt CO; eq.)

The main sources of GHG emissions from waste sector are Solid waste disposal (5A) and
Wastewater handling (5D). Emissions from Biological treatment of solid waste (5B) increases
since 2010, when biogas production plants starts to operate in Latvia. Incineration and open
burning of waste (5C) in 2022 is reported as NO, because there is no incineration of waste
without energy recovery.

Fluctuations in Wastewater handling sector are the main reason for GHG emission changes for
period of 1990-2000. Main reasons of these fluctuations are decreased of industrial activity,
decreasing of national population and implementing of more stringent environment
requirements. Solid waste disposal (SWD) emissions are calculated according to First order
decay method and disposed waste amount is estimated as equal rise between years 1975-
2002, that gives equal growth of emissions in times series untill year 2002. Starting of methane
recovery landfills causes SWD emissions decrease in years 2002-2004. Following years
emissions increase gradually according to First order decay calculation method.

2.4 DESCRIPTION AND INTERPRETATION OF EMISSION TRENDS OF
PRECURSORS AND SULPHUR DIOXIDE

The emissions trends of the precursors and sulphur dioxide emissions are presented in Figure
2.11.
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Figure 2.11 Total precursors trend 1990-2022 (kt)

In 2022, the sulphur dioxide emissions were 3.75 kt from which 96.6% originated in the Energy
sector and 3.4% from the IPPU. Since 1990 to 2022 the total SO, emissions have decreased by
96.3%. The reduction is mainly due to use of fuels with lower content of sulphur as well as fuel
switching from solid and liquid types of fuel to natural gas and biomass.

Emissions from nitrogen oxides were 32.38 kt in 2022. 79.8% of NOx emissions generated in
the Energy sector, 13.5% in Agriculture and 6.4% in IPPU. Transport sector was responsible for
37.2% of the total NOy emissions. The total NOx emissions have decreased by 66.9% from 1990
to 2022. Generally the reduction is due to decrease of total fuel consumption that was caused
by transformation of national economy as well as the energy efficiency and control measures
and also solid fuels and heavy liquid fuels replacement with natural gas and biomass fuels.

Carbon monoxide emissions were 99.89 kt, being produced generally in the Energy sector
(91.1%). Other Sectors (include heating of buildings, other fuel use in agriculture, forestry,
fisheries) generate the biggest part of the total CO emissions — 72.7%. The CO emission trend
shows the decrease of the emissions for period 1990-2022 by 75.0%.

Total emissions of non-methane volatile organic compounds were 32.20 kt from which 39.6%
comes from IPPU (mainly from Non-energy products from fuels and solvent use which
constitute 35.6% from total NMVOC emissions in 2022) and 37.7% are generated in Energy
sector (mainly residential stationary combustion plants). Also 22.0% from NMVOC emissions
come from Agriculture mainly from manure management. The NMVOC emission trend shows
a decrease of emissions for period 1990-2022 by 62.0%.

Emission consistency with the data used to prepare inventories of air pollutants under the EU
Directive 2016/2284/EU and CLRTAP are verified.
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3 ENERGY (CRF 1)

3.1 OVERVIEW OF SECTOR

3.1.1 Quantitative overview

Energy sector is the main emission source in Latvia’s GHG inventory in 2022 (Figure 3.1). In
total, Energy sector forms 63.4% of all GHG emissions (including indirect CO,, excluding
LULUCF), and largest part of it contributes to Transport sector (48.9% of Energy GHG
emissions). As Latvia is located on temperate climate zone, heat production is an essential part
of Latvia’s energy production, thus having an impact on GHG and air pollutant emissions.

Energy industries
15.6%

Manufacturing
industries and
construction
9.4%

Transport
" 48.9%

Heating of buildings,
other fuel usein

agriculture, forestry,
/ fisheries
24.2%

Other fuel use
0.4%

Fugutive emissions from
fuels
1.5%

Figure 3.1 Emissions from the Energy sector (CRF 1) compared with the total emissions in 2022

Energy sector consists of two subsectors — fuel combustion (contributing 98.5%) including
stationary combustion and transport emissions, and fugitive emissions (1.5%), where emissions
from non-combustion processes of fuels are reported, e.g., leakages from natural gas and
diffuse emissions from gasoline.

In fuel combustion (CRF 1.A), the largest part of GHG emissions contributes Transport sector
(CRF 1.A.3; 49.7%) followed by Energy Industries (CRF 1.A.1; 15.8%), Other Sectors (CRF 1.A.4;
24.6%) that include heating of buildings (small combustion installations in institutions and
households) and fuel use in agriculture, forestry and fisheries, Manufacturing Industries and
Construction (CRF 1.A.2; 9.5%). Emissions from other sources are reported under Other (CRF
1.A.5; in the figure above depicted as Other fuel use). These emissions contribute to 0.4% from
all Energy emissions.

In the following sections of Chapter 3 both emissions from fuel combustion and fugitive
emissions are described.

As can be seen in Figure 3.2, the GHG emission share of subsectors in the Energy sector has
changed, especially 1.A.3 Transport, 1.A.4 Other Sectors and 1.A.1. Energy Industries sector.
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Figure 3.2 Share of emissions in the Energy sector (CRF 1.A) in 1990-2022 (%)

In 1990, the largest share of GHG emissions from fuel combustion was generated by Energy
Industries with 32.8% and Other Sectors with 30.8% from emissions produced in Energy sector.
20.6% of emissions occurred in Manufacturing Industries and Construction sector, and the
smallest share of emissions was in the Transport sector with only 15.8%. Emissions in Other
(CRF 1.A.5) were not estimated until 1995.

The share of Transport emissions have grown since 1990 reaching 33.9% in 2001. Since then,
Transport sector has been the largest emissions’ producer in Energy sector, that can be
generally explained with the increase of population’s income. In 2022, Transport sector is
responsible for 49.7% of Energy sector GHG emissions.

In 2022, the second largest subsector with 24.6% share is 1.A.4 Other Sectors
(Commercial/Institutional (7.4%), Residential (8.7%) and Agricultural/Forestry/Fishing (8.5%)),
and the third largest subsector with 15.8% share is Energy Industries. Manufacturing Industries
and Construction sector contribute 9.4% and emissions from Other (CRF 1.A.5) contribute 0.4%
share from Energy emissions.

Table 3.1 GHG emissions from Energy sector (CRF 1) in 1990-2022 (kt)

A Fuel combustion B Fugitive emissions from fuels Aggregate GHGs

CO2 CHa N20 CO2 CHa CO32, CHs4, N2O
kt kt kt CO: eq.
1990 18645.15 11.99 1.02 0.0115 9.9033 19529.57
1995 8926.13 13.03 0.44 0.0092 7.9150 9628.98
2000 6857.75 10.92 0.40 0.0070 6.0255 7438.01
2005 7549.28 12.41 0.49 0.0062 5.3272 8175.79
2010 8024.45 9.53 0.52 0.0043 3.6642 8532.14
2011 7179.65 9.50 0.54 0.0054 2.5212 7658.93
2012 6826.96 9.91 0.57 0.0049 3.1843 7344.66
2013 6744.80 9.07 0.58 0.0080 4.0400 7266.20
2014 6541.37 8.60 0.59 0.0138 5.4127 7091.15
2015 6713.99 7.40 0.60 0.0129 4.1120 7195.32
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A Fuel combustion B Fugitive emissions from fuels Aggregate GHGs

Year CO2 CHa N20 CO2 CHa CO2, CHs4, N2O
kt kt kt CO: eq.
2016 6778.18 7.40 0.58 0.0119 4.6632 7269.97
2017 6695.35 8.21 0.62 0.0157 6.1074 7260.28
2018 7196.52 8.26 0.65 0.0093 3.6381 7701.45
2019 6975.07 7.95 0.63 0.0102 3.9111 7475.05
2020 6319.82 7.09 0.62 0.0110 4.0039 6796.07
2021  6551.83 7.25 0.65 0.0109 3.9470 7036.79
2022 | 5944.05 7.18 0.66 0.0086 35158 6418.86
2(2)(2)3 N -1.0% 2.3% 21.1% -10.9% -8.8%
2(1);; (;’ > 681% -40.1% -35.4% -25.5% 64.5% 67.1%

Overall emissions from Energy sector have decreased from 1990 to 2022.

Since 2000 GHG emissions from the Energy sector in latest years are fluctuating with a peak
point in 2007 (Figure 3.3). In the second half of 2008, a recession of the national economy
started, caused by the global economic crisis. Decrease in economic output is one of the
reasons why GHG emissions in Energy sector decreased by 13.2% in 2007-2009. But in 2010,
total GHG emissions increased as economy started to recover from crisis, also number of
heating degree days (HDD) increased, compared to 2009.

In 2022, emissions in Energy sector are 8.8% lower than in 2021, emissions have decreased in
almost all sectors with exception of CRF 1.A.5 Other.
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Figure 3.3 GHG emissions from Energy sector (CRF 1) 1990-2022 (kt CO; eq.)

CRF 1.A.1 Energy Industries sector GHG emission decrease with changes, is amount of fuel
consumed in sectors have changed, as well as fuel switching from coal and liquid fossil fuels
that is used for combustion to biomass and natural gas. Emission fluctuations can be linked to
the HDD as warmer winters decrease fuel consumption and therefore emission decreases.
Emission decrease can also be linked to the increase of energy efficiency in buildings that
reduces use of heat and power in them. EU ETS policy promotes use of renewable energy
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resources, therefore decrease of fossil fuels and increase use of biomass can be observed in
the sector. In 2022 emissions decrease by 30.5% compared to 2021 due to significant decrease
of natural gas use in the sector.

The decrease of industrial production (CRF 1.A.2) was influenced by economic situation when
national economy in financial and real estate sectors were undergoing development.
Therefore, GHG emissions from CRF 1.A.2 sector decreased by 19.8% in 2008-2009. In 2011,
emissions decreased by 17.5% which can be explained with great reconstructions in the steel
and iron enterprise under CRF 1.A.2.a sector where the fuel consumption decreased
significantly (-76.5%). In 2012 compared to 2011 the GHG emissions increased by 5.5% mainly
due to intensified steel melting as emissions in CRF 1.A.2.a sector increased by 44.1%, but in
2013, largest metallurgy company went bankrupt. In 2022, emissions decreased by 8.6%
compared to 2021 due to the decreased use of natural gas and solid fossil fuel.

For the Transport sector (CRF 1.A.3) emissions decreased from 2008 to 2009 by 12.4%, that
was influenced mainly by recession of the national economy and decrease of transport
activities — decrease of passenger km by passenger cars and ton km by freight transport. In
2022 compared to 2021 2.6% decrease can be observed.

Emissions in CRF 1.A.4 Other Sectors are constantly decreasing since 1990, with some
fluctuations from year to year. Similar as Energy Industries fluctuations can be explained with
average outdoor air temperature during heating season and increase of energy efficiency in the
buildings. In 2022, emissions have decreased by 1.9% compared to 2021.

Decrease of fugitive emissions since 1990 can be explained with a constant improvement of
natural gas supply infrastructure.

10.9% decrease of fugitive emissions in 2022 vs 2021 can be explained by emission decrease
from venting in transmission system. The amount of vented methane emissions directly
depends on the extent of repairs because, due to repair work, the pipelines is necessary to be
vented out from natural gas. In 2022 less than previous years repair works for transmission
pipelines were done due to closure of gas pipeline with Russia.
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Figure 3.4 Total precursors and NH; emissions from Energy sector (CRF 1) in 1990-2022 (kt)
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In 2022, the largest part of precursors contributes CO, then NOx and NMVOC emissions (Figure
3.4). Most of CO and NMVOC emissions come from wood combustion in the Residential sector,
while the largest share of NOx emissions comes from Transport sector.

The biggest decrease is observed in SO, emissions where emissions decreased from 96.88 kt in
1990 to 3.63 kt in 2022. It can be explained with switching towards fuels with less sulphur
content due to the implementation of National legislations for sulphur content in liquid fuels
used for transport. One of the largest decreases can be observed in Energy Industries and it can
be explained with change of used fuel. Consumption of liquid fossil fuel for heat production
was widespread, but in latest years it was switched to biomass or gaseous fuels with lower
sulphur content.

Precursors are lower in 2022 compared to 2021: NOy emissions have decreased by 3.6%, CO
emissions by 2.2%, and NMVOC emissions by 5.7% but SO, emissions increased by 3.8%.

There are also ammonia emissions calculated and reported in Energy sector. In 1990-2022, NHs
emissions have increased by 23.5% that can be explained with increased amounts of biomass
burned in Energy Industries, Manufacturing Industries, as well as in Other Sectors
(Commercial/Institutional, Residential, Agriculture/Forestry/Fisheries).

3.1.2 Description
Activity data

Both the imported (natural gas, LPG, oil and oil products, coal) and local energy resources
(wood, peat, hydro, wind and solar resources) are used in the Energy sector in Latvia (Table
3.2). Mainly the imported fuels (natural gas, coal) are used in combined heat and power plants
and heat generation. Smaller boiler houses burn local fuel (wood) and coal as well as natural
gas and other fuels.

Table 3.2 Consumption of energy resources in Latvia (TJ)

Fuel type 1990 1995 2000 2005 2010 @ 2015 2016 2017 2018 2019 2020 2021 2022

L,qutl;’t];";e,S' 161191 81670 53513 68005 72021 68610 72017 73187 64782 75186 65226 67725 66912
Shale Oil NO 78 2440 157 39 NO 7 1 8 9 1 2 NO
LPG 3691 @ 1548 @ 2095 @ 2552 @ 2103 @ 4103 @ 4174 4226 3892 3432 3256 3088 3298

Gasoline | 26752 | 18130 14833 | 15131 12666 8922 8752 8363 8032 7638 7323 7237 6238
Jet Kerosene | 3068 = 1172 1142 |« 2525 4929 @ 4530 5170 5924 6462 6637 2456 3322 6107

Other 647 432 43  NO  NO | NO 6 4 4 1 NO NO NO
Kerosene
Diesel Oil | 48023 18273 20907 36712 41923 45520 47458 49399 = 46098 = 55571 | 51849 | 53454 50057
RFO 76326 41290 9462 10231 8661 5467 6258 5154 207 1822 202 539 1112
P etcrg:i”m NO NO | NO 429 627 NO 124 44 5 NO 60 NO NO
OtherOil ' o eon 748 2503 268 1072 67 68 71 74 75 79 83 99
Products
SOlg{Zfls' 26249 7225 2785 3199 4378 1950 1678 1689 1894 1644 966 719 470
Anthracite = NO NO  NO NO = NO = NO 27 7 NO NO NO NO NO
Coal | 25984 7172 2759 3145 4378 1950 @ 1651 @ 1679 1893 1643 966 719 470
Coke 237 | 53 26 54  NO | NO | NO 3 1 1 NO NO NO
OilShale = 28 @ NO NO A NO  NO A NO NO NO NO NO NO NO NO
Peat
products, 3217 3837 2392 80 46 11 34 40 135 72 51 69 92
total
Peat 2350 3436 2361 80 = 40 10 @ 34 29 119 54 34 49 85
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Fueltype | 1990 1995 = 2000 2005 @ 2010 = 2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 @ 2022
Peat 867 = 401 31 | NO 6 1 NO 11 16 18 17 20 7
Briquettes

Natural gas 99517 41304 44962 56685 61044 45758 46751 41193 48494 45680 37754 40023 28638
B"t’;'t’gfs' 27501 42120 39774 49681 47655 58316 59277 64811 68946 68397 65632 69368 68990
Wood | 27501 42102 39695 49124 45375 52231 53905 59118 | 61890 = 61617 | 58221 | 62339 | 63768
Charcoal | NO NO NO & 60 @ 60 @ 60 65 66 68 87 90 89 68
Straws NO NO NO NO | 60 @ 135 161 223 414 457 426 415 281
Biofuel NO NO | NO | 101 1116 1013 495 450 1600 | 1488 = 1989 | 1994 782

landfillGas | NO = NO | NO | 251 | 331 422 408 423 403 364 363 365 283

SludgeGas NO = 18 41 95 137 85 107 101 83 90 76 81 63

OtherBiogas NO NO NO NO 66 3239 3328 3463 3242 2970 2961 2353 1972
Municipal '\ No 37 49 s10 1131 808 968 1247 1324 1506 = 1732 = 1772
Wastes

Other fuels,
bl 879 NO 94 977 540 1281 921 = 1172 1651 1480 1705 = 1719 1756
M\;’V':sct'zal NO NO NO  NO | 320 934 736 962 1215 1086 1270 | 1256 = 1373
Industrial -\ N0 o4 125 84 284 155 180 338 320 351 372 367
Waste

OtherFossil N0 NO 6 4 33 5 3 65 61 72 78 13
Fuels

WasteOil 879 NO NO 847 95 29 25 27 33 13 12 12 NO

Liquid fossil fuels have an important place as energy resource. Its share was about 40.1% in
2022. The essential decrease of residual fuel oil (RFO) share in Energy Balance is explained with
increasing fuel costs because of implementation of the EU Directive 1999/32/EC prescribing
that sulphur content of heavy oil should not exceed 1%. The major part of the liquid fuel
consumption contributes to diesel oil with approximately 74.8% from total liquid fuel
consumption in 2022; diesel oil is mostly used in Transport sector. The total consumption of
liquid fuels in 2022 has decreased by 58.5% since 1990. The reason for such a drastic decrease
can be explained with the changes of fuel used in combustion (with the exception of Transport
sector and Other (CRF 1.A.5)), since the technology that uses liquid fuel is replaced with one
that uses natural gas and biomass.

Total share of solid fossil fuels in Energy Balance is low — approximately 0.3% in 2022. The solid
fuel consumption in recent years has decreased. The total consumption of solid fuels in 2022
has decreased by 98.2% since 1990. Decrease of solid fuel consumption can be explained with
the technology change in combustion, when solid fuel was replaced with natural gas and
biomass for heat and energy production.

Peat and peat briquettes are local fuels that were used in Latvia in 1990 with 1.0% of total
energy consumption. However, nowadays amounts of peat products used for stationary
burning have decreased by 97.1% compared to 1990 and has 0.06% of total share in 2022. Peat
was widely used in heat production, but now mostly biomass and gaseous fuels are used for
both heat and electricity production.

The largest consumers of natural gas are combined heat and power plants, and heat generation
enterprises as well as industrial enterprises. Natural gas has a stable place in total fuel
consumption where its share was 31.2% in 1990 and 17.2% in 2022. Natural gas consumption
has decreased by 71.2% in 1990-2022. Decrease in natural gas use could be explained with fuel
switching from natural gas to biomass as well as increased energy efficiency in buildings.

Biomass fuels are wood and wood products, straw, charcoal, liquid biofuels (bioethanol and
biodiesel), biogas (landfill gas, sludge gas, other biogas). In the total fuel consumption, the share
of firewood and other wood products is substantial — 38.3% of total energy consumption in
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2022, while in 1990 all biomass fuels in total made up only 8.6% from total energy consumption.
Such fuels as straws have an increasing trend in the past few years.

Industrial and municipal waste'® was also consumed and in 2022 reached 1.1% share from the
total energy consumption. In 2022, consumption increased by 4.5% compared to 2021. Waste
oils are reported as other fuels.

Hydroelectric power plants (HPP) and combined heat and power plants (CHP) produce part of
the electrical power, while also part is imported (Table 3.3, Table 3.4). Volume of electricity
generation in HPP directly depends on the through-flow of the largest river in Latvia - Daugava.
Also, the import and export of electricity from other countries has a significant role in the
internal electricity supply in Latvia.

Table 3.3 Heat production and consumption in Latvia (TJ)

ar | producton | OV Used
losses CRF1.A2 CRF1.A4  TOTAL

1990 99439 15171 32929 51339 84268
1995 46112 7156 1969 36987 38956
2000 31867 6815 659 24393 25052
2005 31144 5886 684 24574 25258
2010 28662 4590 387 23685 24072
2011 25000 4104 268 20628 20896
2012 26857 4464 259 22134 22393
2013 26249 4551 479 21219 21698
2014 25747 4608 890 20249 21139
2015 25459 4358 1450 19651 21101
2016 28967 4635 2506 21826 24332
2017 29989 4668 3291 22030 25321
2018 29688 4494 3781 21413 25194
2019 28612 4288 3324 21000 24324
2020 27010 3782 2932 20296 23228
2021 31202 4261 2937 24004 26941
2022 27781 4145 2822 20814 23636

Table 3.4 Electricity production and consumption in Latvia (TJ)

Year Production OWIRSE Import Export lnel Gomsirsidon
and losses P P CRF1.A2  CRF1.A3 CRF1.A4 TOTAL

1990
1995
2000
2005
2010
2011
2012
2013
2014
2015
2016
2017

23933 6883 25700 12798 11484 918 17550 29952
14324 6371 9529 1408 5130 677 10267 16074
14890 5203 7589 1159 5159 547 10411 16117
17658 4766 10278 2545 6120 533 13972 20625
23857 4626 14303 11160 5724 453 16197 22374
21938 4133 14432 9950 6012 446 15829 22287
22202 3636 17766 11678 7175 464 17015 24654
22352 3556 18018 13140 6509 446 16719 23674
18500 3138 19221 10883 6003 421 17276 23700
19921 3215 18888 12330 6130 384 16750 23264
23129 3513 17382 13662 6005 378 16953 23336
27111 3535 14662 14893 6345 377 16623 23345

19 For reporting purposes municipal waste has been divided into fossil and non-fossil fractions, but in the particular paragraph
it is described as whole.
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vear | Production | Ownuse | oot
and losses P P CRF1A2 CRF1A3 CRF1A4 TOTAL

2018
2019
2020
2021
2022

24210 3498 18625 15353 6630 374 16980 23984
23178 3312 16599 12574 6646 363 16882 23891
20609 2976 15024 9172 6709 339 16437 23485
21047 3167 16799 10417 7005 351 16906 24262
17990 3047 19110 10788 6636 365 16264 23265

Types of fuels used for combustion in Latvia:

Liquid fuels are mainly imported from Latvia’s neighbouring countries (Lithuania, Belarus,
Russian Federation), Scandinavian countries and others:

shale oil;

liquefied petroleum gas (LPG);

motor gasoline and aviation gasoline;
kerosene type jet fuel;

other kerosene;

gasoline type jet fuel;

motor diesel oil and heating gas oil;
residual fuel oil (RFO);

other liquids;

petroleum coke.

Solid fuels - coal and coke are mainly imported from Russian Federation, Kazakhstan and
Ukraine;

Peat products - peat and peat briquettes are mainly domestic;

Gaseous fuels (natural gas) are imported from Estonia, Finland Lithuania and Russian
Federation;

Biomass fuels:

solid biomass — wood and other wood products, charcoal, straw - are mainly domestic;

biogas that is produced domestically — landfill gas, used since 2002 when the first landfill
started to collect and combust biogas with the energy recovery; sludge gas that is
combusted with the energy recovery since 1993 largest sewage purification plant; and
other biogases produced from agriculture crops, animal slurries, breweries and other
agro-food industries from anaerobic fermentation;

liquid biofuels — biogasoline and biodiesel, are mainly imported from Latvia’s
neighbouring countries.

Other fuels are municipal waste and industrial waste — used tires, different types of industrial
fuel collected by and combusted in cement production plant in Latvia, as well as waste oils.
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Methodological issues

The main methods and emission factors (EF) are presented in the Table 3.5.

Table 3.5 Methods and emission factors used in Energy sector

CATEGORIES Method Emission Method Emission Method Emission
applied factor applied factor applied factor
1. Energy T1, 72, 73 CS, D, PS T1, 72, 73 CR, CS,D, M T1, T2 CR, D, M
A. Fuel combustion T1, 72 CS, D, PS 71,72 CR, CS,D, M T1, T2 CR, D, M
1. Energy industries T1, 72 Cs, D T1 D T1 D
2. Manufacturing T1, 72 CS, D, PS T1 D T1 D

industries and
construction

3. Transport T1, T2 Cs, D T1, T2 CR, D, M T1, T2 CR, D, M
4. Other sectors T1, T2 CS, D T1, T2 CS, D T1 D

5. Other T1 D T1 D T1 D

B. Fugitive emissions 73 CcS T3 CcS NA NA
from fuels

1. Solid fuels NA NA NA NA NA NA

2. Oil and natural gas 73 CS T3 CS NA NA

C. CO; transport and NA NA NA NA NA NA
storage

In fuel combustion for CO; emission calculations methods from Tier 1 to Tier 3 are used,
generally Tier 2. For CHs and N2O Tier 1 and Tier 2 are used, generally Tier 1. In stationary
combustion, CO EFs are country-specific (CS), but for CHs and N,O — default values (D) from
the 2006 IPCC Guidelines, while in Transport country-specific, default, Corinair (CR) and model
(M) values are used. For fugitive emissions, Tier 3 method and country-specific EFs are used.
As from solid fuels there are only particulate matter emissions, a notation key “NA” has been
used. There are no operations for CO, transport and storage therefore also a notation key “NA”
is used.

Key categories

Key categories of Energy sector are presented in Table 3.6. They are estimated using Approach
1 and Approach 2 both by level and trend with and without taking LULUCF sector into account.

Table 3.6 Key categories in Energy sector in 2024 submission

Categor |dentification with without
= criteria LULUCF LULUCF

1.A.1.a Public Electricity and Heat Production -

L1,L2,T1,T2

Biomass Fuels

1:A.1.a Public Electricity and Heat Production - CHas T X
Biomass Fuels

1.A.1.a Public Electricity and Heat Production - o 11127172 X X
Gaseous Fuels

1..A..1.a Public Electricity and Heat Production - o L1TLT2 X X
Liquid Fuels

1.A.1.a Public Electricity and Heat Production - Peat CO2 T1,72 X X
iﬁia Public Electricity and Heat Production - Solid o 1 X X
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I O )
criteria LULUCF LULUCF

1.A.1.c Manufacture of Solid Fuels and Other

Energy Industries - Gaseous Fuels

1.A.1.c Manufacture of Solid Fuels and Other

Energy Industries — Peat

1.A.2.a Iron and Steel - Gaseous Fuels

1.A.2.a Iron and Steel - Liquid Fuels
1.A.2.a Iron and Steel - Other fossil fuels
1.A.2.c Chemicals - Liquid Fuels

1.A.2.d. Pulp, Paper and Print - Gaseous Fuels

1.A.2.e Food Processing, Beverages and Tobacco -
Gaseous Fuels

1.A.2.e Food Processing, Beverages and Tobacco -
Liquid Fuels

1.A.2.e Food Processing, Beverages and Tobacco -
Solid Fuels

1.A.2.f Non-metallic Minerals - Gaseous Fuels
1.A.2.f Non-metallic Minerals - Liquid Fuels
1.A.2.f Non-metallic Minerals - Other Fossil Fuels
1.A.2.f Non-metallic Minerals - Solid Fuels
1.A.2.g Other - Biomass Fuels

1.A.2.g Other - Biomass Fuels

1.A.2.g Other - Gaseous Fuels

1.A.2.g Other - Liquid Fuels

1.A.3.b Road Transportation - Diesel Qil

1.A.3.b Road Transportation - Diesel Qil

1.A.3.b Road Transportation - Gasoline

1.A.3.b Road Transportation - LPG

1.A.3.c Railways - Liquid Fuels

1.A.3.c Railways - Liquid Fuels

1.A.4.a Commercial/Institutional - Gaseous Fuels
1.A.4.a Commercial/Institutional - Liquid Fuels
1.A.4.a Commercial/Institutional - Peat

1.A.4.a Commercial/Institutional - Solid Fuels
1.A.4.a Commercial/Institutional - Liquid Fuels
1.A.4.a Commercial/Institutional - Biomass Fuels
1.A.4.b Residential - Biomass Fuels

1.A.4.b Residential - Gaseous Fuels

1.A.4.b Residential - Liquid Fuels

1.A.4.b Residential - Solid Fuels

1.A.4.b Residential - Solid Fuels

1.A.4.c Agriculture/Forestry/Fisheries - Gaseous
Fuels
1.A.4.c Agriculture/Forestry/Fisheries - Liquid Fuels

1.A.4.c Agriculture/Forestry/Fisheries - Liquid Fuels
1.A.4.c Agriculture/Forestry/Fisheries - Solid Fuels

CO2
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CO;
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CO:;
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Categor |dentification with without
gory criteria LULUCF | LULUCF

1.A.5.b Mobile - Liquid Fuels L1,12
1.B.2.b Natural Gas CHa L1,02,T1,T2 X X
1.B.2.c Venting and Flaring CHa T1 X

3.2 FUEL COMBUSTION (CRF 1.A)

Emissions from fuel combustion comprise all in-country fuel combustion, including point
sources, transport and other fuel combustion. Emissions from fuel combustion in the Energy
sector are divided into following subcategories:

e 1.A.1Energy Industries;
e 1.A.2 Manufacturing Industries and Construction;
e 1.A.3 Transport (Road transport, Civil aviation, Railways and Domestic navigation);

e 1.A.4 Other Sectors (Commercial/Institutional, Residential,
Agriculture/Forestry/Fisheries);

e 1.A.5Other (Not elsewhere specified).

Reported emissions are listed in Table 3.7.

Table 3.7 Reported emissions from fuel combustion in Latvia in 2022

Source Fuel Type SIS
yp CO2 CHs N2O NOx CO NMVOC SO,

1.A.1 Energy Industries
a. Public Electricity and Heat Production

Liquid Fuels 4 4 v v v v v
Solid Fuels 4 4 v v v v v
Peat v v v v v v v
Gaseous Fuels v v v v 4 v v
Biomass v v v v v v v
Other Fuels NO NO NO NO NO NO NO
b. Petroleum Refining
Liquid Fuels NO NO NO NO NO NO NO
Solid Fuels NO NO NO NO NO NO NO
Peat NO NO NO NO NO NO NO
Gaseous Fuels NO NO NO NO NO NO NO
Biomass NO NO NO NO NO NO NO
Other Fuels NO NO NO NO NO NO NO
c. Manufacture of Solid Fuels and Other Energy Industries
Liquid Fuels 4 \4 \4 4 4 4 4
Solid Fuels NO NO NO NO NO NO NO
Peat v v v v v v v
Gaseous Fuels 4 4 \4 \4 4 v v
Biomass v v v v v v v
Other Fuels NO NO NO NO NO NO NO
1.A.2 Manufacturing Industries and Construction
a. lron and Steel
Liquid Fuels NO NO NO NO NO NO NO
Solid Fuels v v v v v v v
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b. Non-Ferrous Metals

c. Chemicals

d. Pulp, Paper and Print

f. Non-metallic minerals

g. Other

1.A.3 Transport
a. Civil Aviation
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CO2 CHa N20 NOx CcO NMVOC SO
Peat NO NO NO NO NO NO NO
Gaseous Fuels 4 4 4 \4 v v v
Biomass v v v v v v v
Other Fuels NO NO NO NO NO NO NO
Liquid Fuels NO NO NO NO NO NO NO
Solid Fuels NO NO NO NO NO NO NO
Peat NO NO NO NO NO NO NO
Gaseous Fuels 4 4 4 4 4 v v
Biomass NO NO NO NO NO NO NO
Other Fuels NO NO NO NO NO NO NO
Liquid Fuels 4 4 4 4 4 v v
Solid Fuels 4 4 \4 4 4 v v
Peat NO NO NO NO NO NO NO
Gaseous Fuels 4 4 v v v v v
Biomass 4 4 4 4 v v v
Other Fuels NO NO NO NO NO NO NO
Liquid Fuels v v v v v v v
Solid Fuels NO NO NO NO NO NO NO
Peat NO NO NO NO NO NO NO
Gaseous Fuels 4 4 \4 \4 \4 v v
Biomass 4 4 4 4 v v v
Other Fuels NO NO NO NO NO NO NO

e. Food Processing, Beverages and Tobacco

Liquid Fuels 4 4 v v v v v
Solid Fuels 4 4 v v v v v
Peat NO NO NO NO NO NO NO
Gaseous Fuels 4 4 v v v v v
Biomass v v v v v v v
Other Fuels NO NO NO NO NO NO NO
Liquid Fuels v v v v v v v
Solid Fuels 4 \4 \4 \4 \4 4 v
Peat NO NO NO NO NO NO NO
Gaseous Fuels 4 \4 \4 \4 \4 4 v
Biomass v v v v v v v
Other Fuels 4 \4 \4 NO NO NO NO
Liquid Fuels 4 \4 \4 4 4 4 4
Solid Fuels 4 \4 \4 \4 \4 4 v
Peat 4 \4 \4 \4 \4 4 v
Gaseous Fuels v v v v v v v
Biomass v v v v v v v
Other Fuels NO NO NO NO NO NO NO
Aviation Gasoline \4 \4 \4 \4 \4 4 4
Jet Kerosene v v v v v v v
Biomass NO NO NO NO NO NO NO

b. Road Transportation



c. Railways

d. Navigation

oil)
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Gasoline

Diesel Oil

LPG

Other Liquid Fuels
Gaseous Fuels
Biomass

Other Fuels

Liquid Fuels
Solid Fuels
Gaseous Fuels
Biomass
Other Fuels

Residual Oil (Residual Fuel

Gas/Diesel Oil
Gasoline

Other Liquid Fuels
Gaseous Fuels
Biomass

Other Fuels

e. Other Transportation?°

Liquid Fuels
Solid Fuels
Gaseous Fuels
Biomass
Other Fuels

1.A.4 Other Sectors
a. Commercial/Institutional

b. Residential

Liquid Fuels
Solid Fuels
Peat

Gaseous Fuels
Biomass
Other Fuels

Liquid Fuels
Solid Fuels
Peat

Gaseous Fuels
Biomass
Other Fuels

c. Agriculture/Forestry/Fisheries

Liquid Fuels
Solid Fuels
Peat

Gaseous Fuels
Biomass

Emissions
CO2 CHa4 N20 NOx Cco NMVOC SOz
v v v v v v v
v v v v v v v
v v v v v v v
v v v NA NA NA NA
v v v v v v NA
v v v NA NA NA NA
4 NA NA NA NA NA NA
4 4 4 4 4 v v
NO NO NO NO NO NO NO
NO NO NO NO NO NO NO
4 4 \4 NA NA NA NA
NA NA NA NA NA NA NA
NO NO NO NO NO NO NO
4 4 \4 \4 \4 4 4
4 4 \4 \4 \4 4 4
NO NO NO NO NO NO NO
NO NO NO NO NO NO NO
NO NO NO NO NO NO NO
NO NO NO NO NO NO NO
NO NO NO NO NO NO NO
NO NO NO NO NO NO NO
NO NO NO NO NO NO NO
NO NO NO NO NO NO NO
NO NO NO NO NO NO NO
v v v v 4 v v
v v v 4 4 v v
v v v 4 4 v v
4 4 \4 \4 \4 \4 \4
4 4 \4 \4 \4 \4 \4
NO NO NO NO NO NO NO
4 \4 \4 \4 \4 \4 v
4 \4 \4 \4 \4 \4 v
NO NO NO NO NO NO NO
4 \4 \4 \4 \4 4 v
4 \4 \4 \4 \4 4 v
NO NO NO NO NO NO NO
v v v v v v v
NO NO NO NO NO NO NO
NO NO NO NO NO NO NO
v v v v v v v
v v v v v v v

20 CRF 1.A.3.e.i Pipeline transport is reported as “NO” after consultation with CSB and natural gas companies.
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Source Fuel Type SUIESENE
P o, CHa N20 NOx CO NMVOC SO,

Other Fuels NO NO NO NO NO NO NO
1.A.5 Other
a. Stationary
Liquid Fuels NO NO NO NO NO NO NO
Solid Fuels NO NO NO NO NO NO NO
Peat NO NO NO NO NO NO NO
Gaseous Fuels NO NO NO NO NO NO NO
Biomass NO NO NO NO NO NO NO
Other Fuels NO NO NO NO NO NO NO
b. Mobile
Liquid Fuels 4 4 4 4 4 v v
Solid Fuels NO NO NO NO NO NO NO
Peat NO NO NO NO NO NO NO
Gaseous Fuels NO NO NO NO NO NO NO
Biomass NO NO NO NO NO NO NO
Other Fuels NO NO NO NO NO NO NO

CO; emissions from fuel combustion were 5944.05 kt (including Transport sector) in 2022 and
accounted for 89.6% of the total CO; emissions. The biggest CO, emissions contributor is
Transport sector with 3103.58 kt CO; (46.8% of total CO, emissions).

CHa emissions from fuel combustion were 7.18 kt (including Transport sector) in 2022 and
accounted for 10.6% of total CH4 emissions. The biggest part of CH4 emissions contribute Other
sectors (CRF 1.A.4) —5.67 kt.

N0 emissions from fuel combustion were 0.66 kt (including Transport sector) and accounted
13.0% of the total N2O emissions in 2022.

3.2.1 Comparison of the sectoral approach with the reference approach

Reference approach (RA) is carried out using import, export, production and stock change data
as well as data of fuel consumption in international aviation and navigation reported as
bunkering from CSB Energy Balance.

Difference between fuel consumption estimated with RA and Sectorial Approach (SA) liquid
fuels is from 3.59% in 1995 to -19.6% in 2010 (Table 3.8). Difference for solid fuels is smaller
from 0.6% in 2008 to -1.6% in 2005. Difference for gaseous fuels fluctuates from 3.1% in 1993
to 0.1% in 1990. For other fuels the fluctuations are from -7.7% in 2010 to 0% in 1999-2003.
For peat the fluctuations are more significant — from 130.4% in 2010 to 0% in 2002, 2011, 2012,
2014, 2015, 2017-2022.

Table 3.8 Difference (%) between Sectoral and Reference approach data (PJ) and CO, emissions (kt)

|| 1900 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999

Fuel consumption - Liquid fuels
SA 138.37 123.92 103.90 96.85 91.07 74.33 80.21 68.89 67.75 63.13
RA 139.74 123.06 104.10 96.51 93.07 77.00 79.64 67.35 66.37 55.12
Diff., % 1.0 -0.7 0.2 -0.4 2.2 3.6 -0.7 -2.2 -2.0 -12.7
CO3 emissions - Liquid fuels
SA 10353.09  9256.70 | 7761.03 @ 7233.77 @ 6831.45 @ 5563.80 6022.35 5149.31 5056.75 4703.00
RA 10431.75 9162.88 | 7749.85 @ 7179.87 @ 6954.01 @ 5736.05 5960.01 @ 5018.69 @ 4936.96 4118.94
Diff., % 0.8 -1.0 -0.1 -0.7 1.8 3.1 -1.0 -2.5 -2.4 -12.4
Fuel consumption - Solid fuels
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SA
RA
Diff., %

SA
RA
Diff., %

SA
RA
Diff., %

SA
RA
Diff., %

SA
RA
Diff., %

SA
RA
Diff., %

SA
RA
Diff., %

SA
RA
Diff., %

26.25
26.13
-0.5

2408.52
2426.35
0.7

99.52
99.65
0.1

5485.52
5496.73
0.2

3.22
4.15
29.1

333.59
433.18
29.9

0.88
0.88
0.0

64.43
64.50
0.1

22.51
22.63
0.5

2062.19
2085.29
1.1

98.84
100.47
1.6

5448.37
5541.69
1.7

3.24
3.93
21.2

338.61
411.77
21.6

NO
NO
NO

NO
NO
NO
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|| 1000 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999

18.76
18.87
0.6

1718.08
1743.79
1.5

70.75
72.23
2.1

3972.21
4058.32
2.2

3.85
4.62
20.0

402.16
483.97
20.3

NO
NO
NO

NO
NO
NO

17.09 12.17 7.22
17.05 12.10 7.17
-0.3 -0.6 -0.7
CO; emissions - Solid fuels
1567.33 | 1116.31 662.62
1585.32 | 1136.97 @ 679.93
1.1 1.9 2.6
Fuel consumption - Gaseous fuels
46.15 33.62 41.30
47.58 34.62 42.28
3.1 3.0 2.4
CO, emissions - Gaseous fuels
2591.66 @ 1872.62 @ 2296.46
2674.04 | 1929.74 | 2352.32
3.2 3.1 2.4
Fuel consumption — Peat
3.62 3.37 3.84
4.12 3.68 4.24
13.7 9.2 10.6
CO; emissions — Peat
379.48 354.45 403.26
432.34 387.63 446.47
13.9 9.4 10.7

Fuel consumption - Other fuels

NO NO NO
NO NO NO
NO NO NO

CO; emissions - Other fuels

NO NO NO
NO NO NO
NO NO NO

Continuation of Table 3.8

6.85
6.80
-0.7

628.57
646.11
2.8

35.22
36.22
2.8

1975.74
2033.25
2.9

3.50
3.93
12.5

366.79
413.22
12.7

NO
NO
NO

NO
NO
NO

5.63
5.58
-0.9

516.51
545.15
55

43.12
44.15
24

2416.35
2475.85
2.5

3.47
3.81
9.9

364.41
401.07
10.1

NO
NO
NO

NO
NO
NO

4.18
4.16
-0.5

383.10
411.92
7.5

42.22
43.25
24

2368.89
2428.49
2.5

2.45
2.63
7.4

257.61
276.78
7.4

NO
NO
NO

NO
NO
NO

3.64
3.59
-1.4

333.91
362.55
8.6

40.44
41.44
2.5

2263.35
2320.86
2.5

1.36
1.46
7.6

143.24
153.54
7.2

0.03
0.03
0.0

2.09
2.09
0.1

| 2000 | 2001|2002 | 2003 | 2004 2005 | 2006 | 2007 2008 | 2009

SA
RA
Diff., %

SA
RA
Diff., %

SA
RA
Diff., %

SA
RA
Diff., %

SA
RA
Diff., %

SA
RA
Diff., %

52.05
44.98
-13.6

3838.65
3299.69
-14.0

2.79
2.76
-0.9

255.54
284.14
11.2

44.96
45.74
1.7

2502.88
2547.78
1.8

52.27
48.00
-8.2

3843.15
3512.44
-8.6

3.64
3.61
-0.7

333.64
362.33
8.6

52.25
53.16
1.7

2903.72
2956.23
1.8

51.98
43.85
-15.7

3825.84
3217.21
-15.9

2.93
2.90
-0.9

268.66
294.80
9.7

53.50
54.07
1.1

2974.76
3008.60
1.1

Fuel consumption - Liquid fuels

53.90 55.17 54.65
47.87 49.78 49.31
-11.2 -9.8 -9.8
CO; emissions - Liquid fuels
3978.21 @ 4071.74 @ 4017.93
3582.31 | 3274.63 | 3025.88
-10.0 -19.6 -24.7
Fuel consumption - Solid fuels
2.67 2.60 3.20
2.65 2.57 3.15
-1.0 -1.0 -1.6
CO; emissions - Solid fuels
251.90 244.56 301.62
266.53 262.07 316.29
5.8 7.2 4.9

Fuel consumption - Gaseous fuels

55.67 55.25 56.69
56.41 55.79 56.85
1.3 1.0 0.3

CO3 emissions - Gaseous fuels

3090.32 3070.32 3148.81

3133.69 3102.37 3160.29
1.4 1.0 0.4

59.95
53.59
-10.6

4406.87
3948.98
-10.4

3.44
3.41
-0.9

323.93
338.07
4.4

58.63
58.89
0.5

3258.51
3275.62
0.5

65.01
59.41
-8.6

4770.47
4332.19
-9.2

4.25
4.25
0.0

399.63
411.37
2.9

56.59
56.92
0.6

3145.26
3166.04
0.7

60.08
55.77
-7.2

4406.56
4054.50
-8.0

4.22
4.25
0.6

397.16
414.26
4.3

55.48
55.81
0.6

3081.69
3102.51
0.7

54.86
46.92
-14.5

4033.42
3427.79
-15.0

3.41
3.41
0.0

320.70
335.28
4.5

50.74
51.38
1.3

2822.65
2860.18
1.3
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| 2000 | 20011 2002 | 2003 | 2004 2005 | 2006 | 2007 2008 | 2009 _

SA 2.39 1.25
RA 2.48 1.26
Diff., % 3.8 1.3
SA 253.22 131.85
RA 263.09 133.62
Diff., % 3.9 1.3
SA 0.09 0.55
RA 0.09 0.55
Diff., % 0.0 0.0
SA 7.46 41.60
RA 7.47 41.63
Diff., % 0.1 0.1

Fuel consumption — Peat

1.01 0.67 0.08 0.08 0.07
1.01 0.91 0.09 0.08 0.07
0.0 35.8 13.8 1.1 1.1
CO; emissions — Peat
106.52 71.33 8.48 8.49 7.44
106.59 96.94 9.65 8.59 7.53
0.1 359 13.8 1.2 1.2
Fuel consumption - Other fuels
1.03 0.62 0.72 0.98 0.35
1.03 0.62 0.72 0.97 0.35
0.0 0.0 -0.1 -0.5 -0.9
CO; emissions - Other fuels
77.25 46.48 54.30 72.43 26.29
77.32 46.52 54.28 72.15 26.09
0.1 0.1 0.0 -0.4 -0.8

Continuation of Table 3.8

0.09
0.09
0.8

9.56
9.65
1.0

0.30
0.30
-1.2

22.59
22.32
-1.2

0.05
0.09
78.1

5.41
9.63
78.2

0.41
0.40
-1.1

31.37
31.07
-0.9

0.03
0.04
38.5

2.70
3.80
40.7

0.16
0.16
-2.1

12.58
12.34
-2.0

|| 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 ]

Diff.

Diff.

SA
RA

56.59 | 50.50 49.31
45.50 @ 43.82 4743
-19.6  -13.2 -3.8

Fuel consumption - Liquid fuels

49.71 | 51.19 | 53.45 | 53.70 @ 56.43 | 56.76
47.14 | 51.14 | 49.35 4931 @ 55.10 @ 55.99
-5.2 -0.1 -7.7 -8.2 -2.4 -1.4

CO; emissions - Liquid fuels

56.37
54.39

-3.5

54.12
53.21

-1.7

55.77
54.67

-2.0

56.34
54.23

3.8

4174.87 3704.74 3611.64 3636.22 3742.96 3914.02 3935.04 4138.33 4167.59 4144.70 3981.68 4105.64 | 4149.18
3375.08 3190.00 3456.61 3431.10 3722.313594.14 3604.25 4031.05 4099.27 3986.74 3906.54 4015.59 | 4017.98

-19.2  -13.9 -4.3
4.38 4.51 3.65
4.38 4.51 3.65
0.0 0.0 0.0

-5.6 -0.6 -8.2 -84 -2.6 -1.6
Fuel consumption - Solid fuels

2.91 2.47 1.95 1.68 1.69 1.89

2.91 2.47 1.95 1.68 1.69 1.89

0.0 0.0 0.0 0.0 -0.2 -0.1

411.88 424.18  343.26
420.72  433.05 360.72

CO; emissions - Solid fuels
280.51 238.75 188.26 162.05 163.11 182.87
286.37 238.92 188.39 162.16 163.22 183.37

2.1 2.1 5.1
61.04 @ 5353  50.30
61.31  54.03 50.81

04 0.9 1.0

2.1 0.1 0.1 0.1 0.1 0.3
Fuel consumption - Gaseous fuels
49.99 | 44.80 | 4576 @ 46.75 @ 41.19 @ 48.49
50.54 | 4539 @ 46.10 @ 4721 @ 41.67 @ 49.02
1.1 1.3 0.7 1.0 1.2 1.1

CO; emissions - Gaseous fuels
3388.97 2971.03 2786.68 2724.61 2443.64 2499.75 2599.26 2289.89 2693.62 2538.14 2093.92 2221.97

-3.8

1.64
1.64

-0.1

158.73
158.84

0.1

45.68
46.30

1.4

-1.9

0.97
0.97

0.0

93.26
93.33

0.1

37.75
38.21

1.2

-2.2

0.72
0.72

0.0

69.42
69.46

0.1

40.02
40.46

1.1

-3.2

0.47
0.47

0.0

45.38
45.41

0.1

28.64

29.04

1.4

1587.44

3406.26 3001.20 2816.61 2756.50 2477.432519.96 2626.54 2318.012724.95 2574.60 2120.52 2247.80 | 1610.86

0.5 1.0 1.1
0.05 0.04 0.03
0.11 0.04 0.03
1304 0.0 0.0
4.82 4.53 3.57
11.21 | 4.55 3.60

1.2 1.4 0.8 1.0 1.2 1.2
Fuel consumption — Peat
0.06 0.04 0.01 0.03 0.04 0.14
0.08 0.04 0.01 0.04 0.04 0.14
31.3 0.0 0.0 2.9 0.0 0.0
CO;, emissions — Peat
6.75 3.67 1.16 3.60 4.15 | 14.17
8.89 3.67 1.14 3.71 4.19 | 14.07

1.4

0.07
0.07

0.0

7.48
7.36

1.3

0.05
0.05

0.0

5.26
5.22

1.2

0.07
0.07

0.0

7.14
7.10

1.5
0.09
0.09

0.0

9.69
9.56
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|| 2010 | 2011 | 2012 | 2013 | 2014 | 2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

Dl;f' 132.4 0.5 0.9 31.7 0.1 -1.9 3.0 1.0 -0.8 -1.6 -0.9 -0.6 -1.3
, %

Fuel consumption - Other fuels
SA | 054 0.78 0.90 1.14 1.31 1.28 0.92 1.17 1.65 1.48 1.70 1.72 1.76
RA  0.50 0.75 0.88 1.12 1.28 1.25 0.92 1.17 1.59 1.42 1.63 1.64 1.74
Diff.

% -7.7 -4.2 -3.1 -2.4 -2.7 -2.6 -0.5 -0.3 -3.9 -4.1 -4.2 -4.5 -0.9
, /0

CO; emissions - Other fuels
SA | 4391 75.17  81.81 96.71 112.35 11081 7823 99.87 138.27 126.02 145.70 147.66 @ 152.58
RA  40.80 @ 72.75 | 79.77 @ 94.70 109.77 108.33 77.93 @ 99.71 133.46 121.50 140.39 139.41 149.25
Diff.

% -7.1 -3.2 -2.5 -2.1 -2.3 -2.2 -04 -0.2 -3.5 -3.6 -3.6 -5.6 -2.2
, /0

The biomass consumption in comparison is not included as this type of fuel is assumed as CO;
neutral.

The amount of used tires combusted in cement production plant is reported as Other fuels as
well as municipal waste combusted in the same cement production plant. According to 2006
IPCC Guidelines, used oils are also reported under the Other fuels.

3.2.1.1 Explanation of the difference
Energy Balance

In the Annual questionnaires, as well as in CSB online database statistical differences,
distribution losses and interproduct transfer are reported for certain fuels, whereas in the RA
table only stock changes are possible to insert. These data are not taken into account and are
not put in stock changes’ cells of the CRF Reporter RA tables. Therefore the difference in liquid
fuels and peat have been quite significant for many years. For example, distribution losses for
peat are quite visible, in comparison to total consumption, especially in 2010. To improve the
transparency of reporting, the statistical differences, losses, as well as an interproduct transfers
for the whole time series are presented in Annex A.3.1 “Energy losses, statistical differences,
transfers and secondary production of products in Energy sector, TJ” of this report.

CSB estimates total consumption data by taking production, import, export, international
bunkering and stock changes data into account. Final consumption data is estimated by taking
into account sectoral consumption data reported by fuel consumers, excluding reported
distribution losses data. Transformation of Energy sectors are not included in final consumption
data. For several fuel types difference between these two estimation approaches is reported
as a statistical difference that is quite significant for some fuel types — diesel oil, gasoline,
residual fuel oil. For peat amount of distribution losses is also quite significant but this amount
is not taken into account in RA reporting.

CSB also reports the amount of fuel that is used in interproduct transfer, but it is not reported
in RA tables. Therefore the consumption of fuel in RA tables is reported even though the fuel
was not consumed in Latvia, for example, for other kerosene in 2004-2008.
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The changes larger than 5% between fuel consumption in RA and SA are explained below for
each fuel type.
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Figure 3.5 Difference in fuel consumption of Liquid fuels between RA and SA (PJ;%)

The difference in Liquid fuels consumption between different types of fuels varies from -2% to
4% until 1998, and with up to -19.6% difference in 2010 (Table 3.5). The differences after 1998
can be generally explained with statistical differences in diesel oil energy balance that are not
taken into account when calculating RA, and also with interproduct transfers of RFO, shale oil,
jet fuel and kerosene. For transparency purposes of reporting, the statistical differences and
losses for the whole time series are presented in Annex A.3.1 of this report.
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Figure 3.6 Difference in fuel consumption of Gaseous fuels between RA and SA (PJ;%)

The differences in Natural gas consumption between SA and RA are small. Largest difference
3.2% is in 1993 due to large Natural gas losses. As losses decrease difference between SA/RA
reduced and is around 1% from 2000 mainly due to losses that occur every year (Figure 3.6).
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For transparency purposes of reporting, the statistical differences and losses for the whole time
series are presented in Annex A.3.1 of this report.
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Figure 3.7 Difference in fuel consumption of Peat (including Peat briquettes) between RA and SA
(PJ;%)

Among the all fuel types, for peat and peat briguettes the differences are the most significant
(Figure 3.7). It is because there are significant losses of peat reported by CSB, for example, in
2003, there were 241 T reported by CSB as peat losses, and it can be clearly seen in difference
of RA and SA - while the total consumption according to RAis 914 TJ, within SA only 673 TJ were
reported. The same applies to years 2008-2011 and 2013, where losses of peat are around 10-
60 TJ. With a small total peat consumption these losses immensely affect the difference
between SA and RA. For transparency purposes of reporting, losses for the whole time series
are presented in Annex A.3.1 of this report.
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Figure 3.8 Difference in consumption of Other fuels between RA and SA (PJ;%)

The differences for Other fuels are not more than 5% (Figure 3.8), therefore they are not
analysed.
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Figure 3.9 Difference in consumption of Solid fuels between RA and SA (PJ;%)

Also the differences for solid fuels are no more than +5% (Figure 3.9), therefore they are not
analysed.

3.2.1.2 Explanation of the fluctuations

Fluctuations of emissions estimated with SA and RA are more or less equal. All fuels had
decreased in 1990-1995 due to continual changes of structure of the economy, inflation and
collapse of the former Soviet Union industry. Still in 1995-1996 the government adopted strict
rules to cut back the inflation and downward of industry, so the fuel consumption since 1995-
1996 also was restructured. Since 1996 the natural gas consumption was increasing, while the
other fuel consumption was increasing only after 2000, due to the development of national
economy that was prepared for joining the EU. In addition, in recent years there can be seen
the influence of the global economic crisis in 2007-2009 and a recovery after that in 2010-2014
with a decreasing trend of emissions. In 2014-2018 overall use of fuels has increased that can
be explained with the economic growth and increased household purchasing power (increase
in average salary), largest fuel consumption can be seen in Road transportation (CRF 1.A.3.b).

3.2.1.3 Methodological issues

The 2006 IPCC Guidelines RA for the CO; emission estimations and comparison of CO, emissions
were used. CRF Reporter software was used to report emission data. Annual import, export,
production, international bunkers and stock changes data divided by fuel types are put in the
RA tables of CRF Reporter as well as carbon EF and coefficient of fraction of carbon oxidized.

Generally emissions are calculated by multiplying fuel consumption with country specific, plant
specific or IPCC default carbon EF taking into account fraction of carbon oxidized.

Carbon EFs were estimated by taking into account net calorific values (NCV) and the molecular
weight ratio of the carbon and CO,. NCV of the fuels are taken from CSB Energy Balance. The
consumption of fuels is taken from CSB on-line database due to more precise data (smaller
units) as in Annual Questionnaires, therefore, in order to improve transparency of the
reporting, it was decided to use data from CSB Energy Balance instead of Annual
Questionnaires.
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For coal, peat, gasoline, diesel oil, RFO, shale oil, jet fuel, kerosene, wood, used oils and natural
gas carbon EF is assumed as country specific. For several fuels NCV changes once in whole time
series, but for natural gas and municipal waste NCV and also carbon EF changes for every year
in whole time series. NCV and carbon emission factor (Cer) of other liquid fuels changes in every
year in time series are explained with the fluctuation of other oil fuel structure (biogasoline,
biodiesel, other liquid biofuels — bioethanol). Municipal waste structure also influenced Cegr
change in 2008-2022.

Table 3.9 Carbon emission factors (t/TJ)

Peat 2893 2893 2893 2893 2893 2893 2893 2893 2893 2893 2893 2893 2893
Gasoline 18.89 1889 1889 1891 1891 | 1891 1891 1891 1891 1891 1891 1891 1891
Diesel oil 2040 20.40 @ 20.40 @ 20.40 20.40 20.40 20.40 20.40 20.40 20.40 20.40 20.40 20.40

RFO 21.11  21.11 21.11 21.11 21.11 21.11 2111 2111 21.11 2111 21.11 21.11 21.11
Shale oil 21.05 21.05 21.05 21.05 21.05 21.05 21.05 21.05 21.05 21.05 21.05 2105 21.05
LPG 1713 1713 1713 | 1713 1713 | 1713 1713 1713 1713 1713 1713 1713 1713

Jet fuel 19.72  19.72 19.72 19.71 19.71 @ 19.71 @ 19.71 19.71 19.71 19.71 @ 19.71 19.71 19.71
Kerosene 19.72 19.72 19.72 19.72 19.72 @ 19.72 | 19.72 @ 19.72 @ 19.72 19.72 | 19.72 19.72 19.72
Wood 30.01 H 30.01 30.01 30.01 30.01 3001 3001 2886 2886 2886 2886 2886 28.86
Used oils 20.01 20.01 20.01 2001 2001 2001 2001 2001 2001 2001 2001 20.01 20.01
Natural gas = 15.04 @ 15.17 1519 1516 1515 14.91 1517 1517 1516 1516 1514 1515 1513
Landfill gas,

sludge gas, NO 14.90 14.90 14.90 14.90 14.90 @ 14.90 @ 14.90 14.90 14.90 14.90 14.90 14.90
other biogas

Municipal

waste NO NO 6.14 6.14 | 23.77  12.14 11.27 1099 10.31 12.14 11.68 12.79 4.77
(biomass)

Industrial

waste

Municipal

waste (non- NO NO NO NO 22.57 2425 2323  23.32 2332 2346 2346 23.12 2348
biomass)

NO NO 21.68  21.68 | 23.97 2217 2348 2346 21.88 23.15 2349 2346 23.07

Petcrglium 2660 2660 2660 26.60 2660 2660 26.60 26.60 2660 26.60 26.60 26.60 26.60
Anthracite | 26.80 26.80 26.80 2680 2680 26.80 26.80 26.80 26.80 26.80 26.80 26.80 26.80
brigﬁg:tes 2660 2660 2660 26.60 2660 2660 2660 2660 26.60 2660 2660 26.60 26.60

Waste oils = 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00
Straws 2730 27.30 2730 2730 2730 2730 2730 2730 2730 2730 2730 2730 2730
Charcoal 30.50 30.50 30.50 30.50 30.50 30.50 30.50  30.50 30.50 30.50 30.50 30.50 30.50
Oil shale 29.10 NO NO NO NO NO NO NO NO NO NO NO NO
Coal 25.00 25.00 25.00 2568 25.68 2635 2635 2635 2635 2635 26.35 2635 26.35
Coke 29.20 29.20 29.20 29.20 29.20 29.20 29.20 29.20 29.20 29.20 29.20 29.20 29.20
Other oil 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00
Biogasoline,

biodiesels NO NO NO 19.30 19.30 | 19.30 @ 19.30 | 19.30 | 19.30 19.30 | 19.30 19.30 @ 19.30

Cer for landfill gas, sludge gas, other biogas, petroleum coke, anthracite, peat briquettes, waste
oils, straws, charcoal, oil shale, coke, biogasoline, biodiesels and other liquid biofuels taken
from the 2006 IPCC Guidelines were used (Table 3.9). Cgr for industrial and municipal waste
was estimated based on CO; EF reported by a cement production plant within EU ETS.

3.2.1.4 Time-series consistency

Time series of the estimated emissions are consistent and complete because the same
methodology, EFs and data sources are used for sectors for all years in time series. Emissions
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from all sectors are estimated or reported as not occurring / not applicable therefore there are
no “not estimated” sectors.

3.2.1.5 Category-specific QA/QC and verification

The best way to check RA data is to compare them with SA data that is done already in CRF
Reporter. The difference between these two emission estimation and reporting methodologies
has to be double-checked and explained.

Activity data are checked:

e Energy sector data is taken from the CSB Energy Balance, and it has the internal QA/QC
procedures based on mathematical model and analysis to avoid logic mistakes.

e Data of RA are verified by CSB within QA and in case of inconsistency of data reported
in NIR and CRF with the data in CSB Energy Balance and data reported to EUROSTAT by
CSB, all the information of data mismatch is reported to LEGMC. After that, the Energy
sector’s sectoral expert checks the reported data and incorporates the necessary
changes in the CRF and NIR. If the sectoral expert does not agree with the reported data
mismatch and considers that no changes are necessary, the information is sent to CSB
with the detailed explanation.

Estimated CO, emissions are checked:

e By comparing the emissions estimated with RA and SA. All significant differences (more
than 5%) are double-checked. Difference has to be explained and agreed with CSB. This
verification step is done for total fuel combustion sector.

e By comparing used carbon emission factor with CO; EFs used in SA.

3.2.2 International bunker fuels

International bunkers cover international aviation and navigation according to the 2006 IPCC
Guidelines. Emissions from international aviation and navigation are not included in national
total emissions. Taking into consideration that ports in Latvia are focused on transit cargo
transport, navigation activities have big fluctuations and depend on neighbouring countries’
economical and international trading activities and competitiveness of Latvian ports’ with other
neighbouring ports in Baltic Sea. At the same time emissions from aviation are more stable, and
recent trend depicts a persistent increase by 2019. In 2022, total GHG emissions of
International Bunkering (see Figure 3.10), compared to 2021, have decreased by 17.0%. GHG
emissions increase in international aviation (by 81.9%) but decrease in international navigation
(by 49.1%).
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Figure 3.10 Emissions from International Bunkers (kt CO; eq.)

Data about international bunker fuel consumption is provided by CSB (Table 3.10). CSB split of
fuel for national and international navigation/aviation is based on EUROSTAT and IEA guidelines
on data collection. Defined approach concerning energy consumption allocation for
international and national navigation/aviation is fully in line with the defined criteria in IPCC
GPG 2000 (see Table 2.8 and for more details “Energy Statistics Manual”, IEA, EUROSTAT
(2005)). In Latvia there are no situations where international marine/aviation transport departs
from one port and stops in other port of Latvia for passengers or freight and then departs to
final destination in other country. Therefore, implemented data collections of fuel consumption
in international and national navigation/aviation fully ensure a correct allocation between
national and international mode.

To provide consistent allocation of fuel consumption between domestic and international
mode in the navigation and aviation, CSB each month collects and summarizes the information
that is submitted by every enterprise performing fuel bunkering. For this purpose, the particular
statistical report format is elaborated where the enterprises must fill in the data regarding
amount of fuel sold respectively in domestic and international navigation and aviation.

Table 3.10 Energy consumption in international transport (TJ)

Jet Kerosene Diesel Oil Residual Fuel oil

1990 3067 5014 14738
1995 1080 1105 5156
2000 1123 340 NO

2001 1123 4249 3938
2002 1166 3612 4994
2003 1685 3102 4750
2004 2031 3187 5278
2005 2463 3824 7064
2006 2765 2762 5481
2007 3371 2507 4953
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Jet Kerosene Diesel Oil Residual Fuel oil

2008 4051 1912 6699
2009 4278 2592 8851
2010 4907 2932 7592
2011 4921 3187 5800
2012 4984 3697 6374
2013 5142 3148 6658
2014 4580 2932 6780
2015 4494 5226 5440
2016 5116 6976 6226
2017 5858 5779 5116
2018 6417 1531 72

2019 6568 10523 1727
2020 2434 8541 128
2021 3275 8241 439
2022 5956 3614 999

The change of the type of fuel used on board ships stated in 2015 was resulted due to stricter
requirements on the sulphur content in marine fuels used on board ships entered into force in
2015. The maximum sulphur content in marine fuels was reduced from 1.0% to 0.10% by mass.
To fulfil this requirement, the consumption of diesel oil substantially increased in 2015 (Table
3.10).

In 2022, GHG emissions from international aviation, compared to 2021, have increased by
81.9% (Figure 3.10). Since 2021 was slightly relieved by travel restrictions related to COVID19,
the number of aircraft flights increased. In 2022, the number of arriving and departing
international flights have increased by around 43%, compared to 2021.

CO2 emissions from the international navigation are affected by fuel consumption depending
on several factors:

e On the one hand it is affected by the port activity indicators (loaded, unloaded cargo).
As shown in Figure 3.11, the total loaded and unloaded cargo volume in 2022 has
increased by nearly 15.2% compared to 2021. At the same time the structure of the
cargo loaded in the time span 2002-2022 has changed (see Figure 3.12). The main
changes have affected the oil transhipment, whose share in loaded cargo volume has
decreased from 15.5% to 0.01%. At the same time, the cargo in containers share in the
total loaded cargo volume has increased from 1% to 8.8% but grains and grains product
share increased from 1.4% to 16.8%.

e On the other hand, important reason for these fluctuation of fuel consumption in
international navigation has been the variation in bunker fuel prices. Vessels can refuel
in one or other country depending on fuel prices. This was the main factor for a sharp
decrease in fuel consumption in 2018 and 2022 and increase in 2019 (Table 3.10).
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Figure 3.11 Loaded, unloaded cargo at ports in Latvia (thsd t)
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Figure 3.12 Structure of loaded goods at ports in Latvia (thsd t)

The implemented EFs for emission calculation from international navigation are displayed in
Table 3.11.

Table 3.11 Emission factors used in the calculation of emissions from International Bunkering

Fuel

kt/PJ kt /PJ kt /PJ kt /PJ kt /PJ kt /PJ
Diesel ail 74.75 0.004 0.03 1.8475 0.1742 0.0659
RFO 774 0.005 0.002 1.9532 0.1822 0.0665

The methodology used for calculation of emissions from international aviation corresponds to
the 2006 IPCC Guidelines Tier 2 where the amount of LTO/cruises (landing and take-off) is
crucial. The calculated average specific fuel consumption of LTO have been compared and
verified with Eurocontrol’s emission data for time span 2005-2022. Emissions from
international navigation are calculated in pursuance with the 2006 IPCC Guidelines Tier 1.
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The relevant EFs are used from different sources. All of the international aviation and navigation
EFs (CO2, CHaand N,0) derived from the 2006 IPCC Guidelines, while the remaining factors —
from EMEP/EEA 2019 (for determination of SO, EF country-specific sulphur content is
applicable) (see Table 3.12 and Table 3.13).

Table 3.12 SO, Emission factors used for diesel oil in the SO, calculation of emissions International

Bunkering
Diesel oil Content NCV, EF
in fuel Gl/t (Gg/P))
1990-2002 42.49 0.094
2003-2004 0.05 42.49 0.024
2004-2007 0.2 42.49 0.094
2008-present 0.1 42.49 0.047

Table 3.13 SO, Emission factors used for RFO in the SO, calculation of emissions International

Bunkering
Content NCV, EF
in fueI GJ/t (Gg/PJ)
1990-1999 40.6 1.689
2000-2009 1.5 40.6 0.724
2010-2014 1.0 40.6 0.483
2015-present 0.1 40.6 0.048

3.2.3 Feedstocks and non-energy use of fuels (CRF 1.AD)

3.2.3.1 Category description

Under this category consumption of different types of fuels used as feedstock are reported.
Emissions from these fuels are reported as “CO; not emitted” because it is assumed that in CO;
emissions are captured and not emitted to the air.

Consumption of Bitumen, Lubricants, Coke, White spirits and Paraffin wax is reported in 1.AD
tables for all years in time series 1990-2022.

3.2.3.2 Methodological issues
Cer used in the 2006 IPCC Guidelines were used for calculation:

e Bitumen—22 t/TJ;

e Lubricants — 20 t/TJ;

e Coke—29.2t/TJ;

e White spirits — 20 t/TJ;

e Paraffin waxes — 20 t/TJ.

Carbon excluded from fuel combustion emissions is calculated using 2006 IPCC Guidelines
Volume 2 Energy equation 6.4
Excluded Carbong,e, = Activity Datag,e; * CCpyep * 1073 (3.1)

where:
Excluded carbon — carbon excluded from fuel combustion emissions (kt C)
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Activity Data — activity data (TJ)
CC — carbon content (ton C/TJ)

Activity data was prepared by CSB and available on CSB online database (Table 3.14).

Table 3.14 Activity data for Feedstocks and Non-energy use of fuels in 1990-2022 (TJ)

. Total consumption A . :
Bitumen from Energy Transport ‘ Wh|‘te Paraffin qul ‘
balance sector frgm quantity? spirits waxes | quantity2425
combustion
1990 1633 1633 46.7 1586.3 290 84 NO 84
1991 544 1047 43.0 1004.0 105 84 NO 84
1992 84 921 40.0 881.0 132 84 NO 84
1993 167 1088 39.3 1048.7 211 84 NO 84
1994 544 1005 37.7 967.3 264 84 NO 84
1995 712 963 355 927.5 211 84 NO 84
1996 879 963 34.9 928.1 211 84 NO 84
1997 1633 879 34.6 844.4 316 84 NO 84
1998 2051 1005 34.9 970.1 290 126 NO 126
1999 2344 879 354 843.6 316 84 126 210
2000 2009 879 39.7 839.3 290 126 126 252
2001 1507 837 47.2 789.8 290 126 167 293
2002 2093 837 48.7 788.3 268 84 167 251
2003 2177 921 514 869.6 161 84 167 251
2004 2009 1005 54.7 950.3 188 126 251 377
2005 2512 1088 57.7 1030.3 188 126 335 461
2006 3098 1088 65.3 1022.7 161 126 251 377
2007 3349 1088 74.2 1013.8 107 84 251 335
2008 3600 1047 70.8 976.2 134 84 209 293
2009 2218 628 63.4 564.6 134 42 293 335
2010 1967 586 67.2 518.8 80 40 461 501
2011 2930 795 58.0 737.0 80 42 293 335
2012 2888 922 55.9 866.1 161 42 251 293
2013 3181 880 58.0 822.0 52 42 377 419
2014 2930 632 62.3 569.7 NO 42 335 377
2015 3349 1022 67.3 954.7 NO 42 335 377
2016 2244 1398 68.3 1329.7 NO 47 316 363
2017 2398 872 71.2 800.8 3 42 249 291
2018 2649 1122 73.9 1048.1 1 45 396 441
2019 2205 1118 75.4 1042.6 1 47 368 415
2020 2739 905 73.8 831.2 NO 56 345 401
2021 3088 961 76.6 884.4 NO 54 612 666
2022 2604 846 72.2 773.8 NO 54 467 521

Bitumen is used for Asphalt roofing and Road paving. CO, emissions are reported under Non-
energy Products. Additional information about CO; calculations can be found in CRF 2.D.3

21 [ubricants used in Transport sector are subtracted from total consumption.

22 Paraffin waxes and White spirits are included in “Other Oil” — 2006 IPCC Guidelines, Volume 2 Energy, Chapter 6: Reference
Approach Table 6.2 Activity data for excluded carbon flows.

23 Activity data entered in the CRF Table 1.A(d) Feedstock, reductants, and other non-energy use of fuels

24 Activity data entered in the CRF Table 1.A(d) Feedstock, reductants, and other non-energy use of fuels

25 In the CRF Table 1.A(b) Reference Approach Other oil is sum of White spirit (non-energy use), Paraffin waxes (non-energy
use) and Other oil products (combustion)
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Asphalt roofing and Road paving (4.5.3 Road paving with asphalt (2.D.3.b) and Asphalt roofing
(2.D.3.c)).

Lubricants are used in Transport sector (3.2.6.1.2 Road transport (CRF 1.A.3.b)) and IPPU (4.5.1
Lubricant Use (CRF 2.D.1)). Excluded CO; emissions from RA are reported under Lubricant use.

Coke was used as ingredient in metallurgy to produce higher quality steel. CO, emissions are
reported under Iron and Steel Production (4.4.1 Iron and Steel Production (CRF 2.C.1)). Iron
and steel production includes not only coke, but all emissions from Iron and Steel production
process, therefore the notation key “IE” is used.

Other oils (Paraffin waxes and White spirits) mainly are used in chemical industry and wood
processing. CO, emissions are reported under Paraffin Wax Use, Solvent Use (4.5.2 Paraffin
Wax Use (CRF 2.D.2) and 4.5.3 Other (CRF 2.D.3)). Solvent use includes not only white spirits,
but also a variety of substances therefore it is not possible to determine the exact amount of
CO> from white spirits exclusively, Paraffin wax emissions are calculated separately, therefore
notation key “IE” is used.

3.2.4 Energy Industries (CRF 1.A.1)

3.2.4.1 Category description

CRF 1.A.1 Energy Industries sector includes emissions from fuel combustion in point sources in
energy and heat production. According to the 2006 IPCC Guidelines, emissions from
autoproducers (undertakings which generate electricity/heat wholly or partly for their own use,
as an activity that supports their primary activity) are assigned to the sector where they were
generated and not under CRF 1.A.1.

Emissions from combustion installations with NACE 2 codes 35.11 and 35.30 are reported in
CRF 1.A.1.a sector. There are no petroleum refineries in Latvia therefore in CRF 1.A.1.b notation
key ,NO” is used. CRF 1.A.1 sector also includes the emissions from on-site use of fuel in the
energy production facilities and emissions from manufacturing of solid fuels (peat briquettes
and charcoal production plants) — these emissions are reported under 1.A.1.c Manufacture of
solid fuels and other energy industries sector.

The GHG emissions were reported under following sectors:

e 1. A.l. Energy industries:
e 1.A.1.a.Publicelectricity and heat production:
e 1.Al.a.iElectricity generation;
* 1.Al.a.ii Combined heat and power generation;
e 1.Al.a.ii Heat plants;
e 1.A.1.c. Manufacture of solid fuels and other energy industries:
* 1.A.l.c.i Manufacture of solid fuels.
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Figure 3.13 GHG emissions in CRF 1.A.1. Energy Industries by subsectors (kt CO, eq.)
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In Figure 3.13 there can be seen a distribution of GHG emissions in CRF 1.A.1. sector. The largest
part of emissions consists of CRF 1.A.1.a Public electricity and heat production (95.2% in 2022),
while CRF 1.A.1.c Manufacture of solid fuels and Other energy industries contributes only 4.8%
of Energy Industry emissions. As mentioned above, there are no emissions in CRF 1.A.1.b
Petroleum refining, therefore notation key “NO” is used.

Year

1990
1995
2000
2005
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
Share of
Energy
total,
2022
2022 vs
2021

Table 3.15 Emissions from Energy industries (CRF 1.A.1) in 1990-2022 (kt)

NMVOC
kt

kt kt CO: eq.

6301.72 0.19 0.038 6317.03
3417.27 0.12 0.026 3427.61
2491.00 0.15 0.024 2501.72
2058.13 0.17 0.023 2068.99
2260.90 0.20 0.027 2273.66
2081.80 0.19 0.025 2093.61
1864.41 0.22 0.029 1878.05
1929.18 0.32 0.043 1949.47
1670.10 0.38 0.050 1693.99
1746.42 0.41 0.054 1772.42
1821.90 0.52 0.068 1854.38
1510.68 0.59 0.078 1547.69
1893.32 0.61 0.081 1931.87
1783.09 0.64 0.085 1823.70
1328.81 0.61 0.081 1367.32
1391.84 0.71 0.094 1436.64
954.89 0.70 0.093 999.03

16.1% 6.5% 14.0% 15.6%
-31.4% -1.7% -1.3% -30.5%

10.64
6.25
4.40
3.61
3.38
3.06
3.17
3.45
3.29
3.43
3.75
3.69
3.97
3.85
3.37
3.65
3.10

12.0%

-15.1%

2.65
1.39
1.56
1.66
1.42
1.25
1.47
1.73
1.84
1.93
2.23
2.43
2.44
2.45
2.33
2.60
2.43

2.7%

-6.6%

| GHGs (COzeq) | _NO. | CO__| NMVOC |

0.22
0.12
0.12
0.12
0.13
0.11
0.12
0.15
0.15
0.17
0.19
0.20
0.21
0.22
0.20
0.22
0.20

1.7%

-8.5%

36.39
22.83
7.64
1.61
0.68
0.63
0.63
0.65
0.60
0.63
0.80
0.91
0.98
1.00
0.93
1.11
1.13

31.1%

1.5%
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kt kt

Y
= kt CO2 eq.
2022 vs
1990 -84.8% 267.4% 146.0% -84.2% -70.9% -8.3% -8.3% -96.9%

CO; emissions from CRF 1.A.1 sector have a decreasing trend with a few fluctuations (Table
3.15). Since 1990 CO; emissions have decreased by 84.8%. In the beginning of the 90’s the
decrease of CO; emissions is explained with economic crisis caused by changes of political and
social situation in country when national economy was completely reorganized. Decrease of
emissions can be explained with higher standards of physical specification of fuels and
switching to fuels with lower costs and emissions — natural gas and biomass. Also, fluctuation
of CO, emissions can be explained with colder/warmer winter changes and therefore changes
in length of the heating season - it is related with the amounts of fuel used for heat and
electricity production. Emission fluctuations in later years can be explained with changes of
hydro power production, increase of energy efficiency in buildings as well as policies that
promotes use of renewable energy resources, therefore significant decrease of fossil fuels and
increased use of biomass can be observed in the sector. In 2022, CO, emissions have had
significant decrease compared to 2021 — 31.4% and it is mainly due to the decreased use of
natural gas (36.3%).

CHas and N0 emissions increased in recent years, starting from 2011, due to increased use of
biomass. Since 2011 up to 2022 CHs and N,O emissions increased by 270.7% and 276.4%,
respectively. If compared with CO, emissions, the increase in CHs and N,O emissions is due to
the biomass use — as it is considered as CO; neutral, it does not take place in CO; balance (CO;
emissions from biomass is not included in national total), however, from biomass combustion
CHa and N0 emissions are counted. In 2022, CH4 and N2O emissions have decreased compared
to 2021 by 1.7% and 1.5%.

Precursors from CRF 1.A.1 Energy Industries were estimated as well. SO, had the biggest
decrease by 96.9% in 1990-2022. It can be explained with fuel switching from coal, peat and
heavy fuel oils to natural gas and biomass from what SO, emissions are emitted in considerably
smaller amounts. Also a strict National legislation was approved to improve the quality of used
liquid fuels in country. NOyx emissions have also decreased by 70.9% in 1990-2022, NMVOC
emissions decreased by 8.3%, and CO emissions decreased by 8.3%. These changes can be
explained with fuel switch from liquid and solid fuels to natural gas and biomass, which have
lower EFs.

3.2.4.2 Methodological issues

The 2006 IPCC Guidelines” Tier 2 method was used to estimate CO; emissions from fuel
combustion as country specific parameters were used to estimate CO; EF. However, for some
fuels country-specific EFs is not available, therefore the 2006 IPCC Tier 1 method using default
EFs was used. The 2006 IPCC Guidelines’ Tier 1 method was used to calculate CH4 and N,O
emissions from the CRF 1.A.1 sector.

For calculation of all emissions from fuel combustion is used Excel databases developed by the
experts from LEGMC. The general method for emission data calculation:

Em=EF+B, (3.2)

105



Latvia's National Inventory Report 1990-2022

where:

Em — total emissions (kt)

EF — estimated or default emission factor (t/TJ)

By— amount of fuel in thermal units (TJ)

SO; emission data are taken from the national database “2-Air” where enterprises that do any
pollution activity and have A, B or C category pollution permits report their emissions and
information about sulphur content in fuel used. Other precursors (NOx, CO, NMVOC) are
calculated using Tier 1 and Tier 2 method.

Emission factors and other parameters
The main sources for EFs are:

National studies for country specific parameters and EFs;

Data from natural gas provider company - natural gas physical characteristics;
2006 IPCC Guidelines;

EMEP/EEA 2019.

Country specific EFs were used to calculate carbon dioxide and sulphur dioxide emissions.
CO; emission factors

In 2004, a research by a local expert was made regarding CO; EFs for Latvia. National expert
assessed influences on CO EF and calculated CO; EF in “Methodological instructions for CO;
emissions determination” study. This research was made considering the 2006 IPCC guidelines
and physical characterizations of types of fuels used in Latvia.

In 2017, research “Determination of Carbon Content and Calculation of Carbon Dioxide
Emission Factors” was carried out. In this research CO; EF for coal and wood was updated.

Solid and liquid fuels and solid biomass

For calculating CO; EFs for liquid and solid fuels following equation was used:

EF C%+M¢g,+1000
€02 ™ Q%:M 100

where:

EFco2 —emission factor for COz (kg COz/MJ)

Q% - net calorific value of fuel (Mi/kg (m3))

C?— carbon content in fuel (%)

Meco2— molecule weight for CO2 — 44. 0098 (g/mcl)
Mc—molecule weight for C—12.011 (g/mcl)

NCV value was obtained from fuel consumers that must report the data about amount of fuel
used and other relavant information to CSB within the annual reporting process (Table 3.16).

Table 3.16 Characteristics of liquid, solid and biomass fuels and estimated country specific CO;
emission factors

Carbon content in working Oxidation | Emission factor (EF
Fuel type mass of fuel, (C%) % NCV, G/t CO), t/TJ

Peat W4=40% 29.07 10.05 1 105.99
Motor gasoline (for 33.13 44 (1990-2002) 1 69.23
off-roads) ’ 43.97 (2003-) 69.27
Diesel oil 86.68 42.49 1 74.75
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Carbon content in working Oxidation
Fuel type mass of fuel, (C%) % NCV, GJ/t
RFO 1

85.72 40.6
Shale oil 82.82 39.35
LPG 77.99 45.54
43.2 (1990-2002)
Jet fuel 85.18 43.21 (2003-)
43.2 (1990-2000)
Other kerosene 85.17 43.21 (2004)
43.2 (2005-)
Other Oil Products 83.77 41.86
Wood wd = 55% 20.11 6.7%6 (1990-2016)
Firewood wd=51% 22.88 7.77(2017-)
Wood waste wd=57.2% 20.3 2.69%(2017-)
Wood chips wa-s4.7% 23.92 3.26%%(2017-)
Wood briquettes 48.1 16.78(2017-)
Wd=9.65%
Pellete wood wd=7.38% 49.83 17.54(2017-)
67.32 28.46 (1990-2002)
Coal 71.15 26.22 (2003-2012)
63.50 24.1 (2013-)

1
1

1

R R R R R

1

77.36
77.12
62.75
72.25
72.23
72.24
72.22
72.24
73.33
109.98
108.45
117.32
98.70

105.03

104.01
94.08
91.60
96.54

Emission factor (EF
CO2), t/TJ

For fuels mentioned bellow default CO; EFs from the 2006 IPCC Guidelines, Volume 2, Chapter
2 Stationary combustion, Table 2.2, were taken due to unavailability of country specific data:

» coke— 107 kt/PJ;

» peat briquettes —97.5 kt/PJ;
* landfill gas — 54.6 kt/PJ;

* sludge gas — 54.6 kt/PJ;

» other biogas — 54.6 kt/PJ;

* biodiesel — 70.8 kt/PJ;

e straws— 100 kt/PJ;

e waste oils — 73.3 kt/PJ.

Natural gas

For calculating CO; EF for natural gas following equation was used:

Cd*MCOZ
*p
M.+100

EFCOZ =

where:

EFco2 — emission factor for CO> (t/1000m3)

C?— carbon content in fuel (%)

Mcoz— molecule weight for CO2 — 44.0098 (g/mcl)

Mc — molecule weight for C—12.011 (g/mcl)

p — natural gas density — for transition from density to mass units (t/1000m?)

Data of carbon content and natural gas density for 1990-2016 were obtained from only natural
gas supplier JSC “Latvijas Gaze” that collected/measured these data by themselves (Table 3.17).

26 Wood NCV — GJ/ tight m3

27 Firewood NCV — GJ/tight m3

28 Wood waste NCV — GJ/bulk m3
29 Wood chips NCV — GJ/bulk m3
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In 2017 and after that information about natural gas density and carbon content was received
from JSC “Conexus Baltic Grid”. After liberalization of the Latvian gas market JSC “Conexus Baltic
Grid” was handed over the natural gas infrastructure (main transmission system and
underground gas storage). NCV values to calculate data further in energy units were taken from
CSB.

Table 3.17 Characteristics of natural gas and estimated CO, emission factors

Carbon content
in working mass

Natural gas | Oxidation | Emission factor, | Net calorific

Year of fuel, (Co) density, (p) factor (EF CO») value, (NCV)
% t/1000m?3 t/1000m? GJ/1000 m3
1990 74.33 0.687 1 1.8703 33.93
1991 74.33 0.687 1 1.8703 33.93
1992 74.36 0.692 1 1.8863 33.60
1993 74.15 0.697 1 1.8924 33.70
1994 74.04 0.691 1 1.8757 33.68
1995 74.26 0.689 1 1.8745 33.71
1996 74.30 0.686 1 1.8673 33.29
1997 74.39 0.685 1 1.8658 33.29
1998 74.35 0.686 1 1.8680 33.29
1999 74.31 0.684 1 1.8627 33.28
2000 74.32 0.688 1 1.8733 33.65
2001 74.36 0.688 1 1.8735 33.71
2002 74.36 0.686 1 1.8686 33.61
2003 74.38 0.685 1 1.8672 33.63
2004 74.39 0.684 1 1.8641 33.54
2005 74.40 0.684 1 1.8633 33.54
2006 74.39 0.684 1 1.8639 33.53
2007 74.38 0.683 1 1.8609 33.48
2008 74.38 0.683 1 1.8622 33.53
2009 74.41 0.686 1 1.8704 33.62
2010 74.42 0.686 1 1.8692 33.67
2011 74.43 0.686 1 1.8698 33.69
2012 74.31 0.686 1 1.8665 33.69
2013 74.34 0.688 1 1.8751 34.41
2014 74.36 0.692 1 1.8857 34.57
2015 74.41 0.697 1 1.9009 34.80
2016 74.40 0.698 1 1.9020 34.21
2017 74.42 0.697 1 1.9012 34.20
2018 74.44 0.697 1 1.9022 34.25
2019 74.45 0.697 1 1.9008 34.21
2020 74.51 0.697 1 1.9024 34.30
2021 74.48 0.693 1 1.8920 34.08
2022 74.73 0.697 1 1.9091 34.44

Fluctuation in the natural gas EF is due to changes of the natural gas composition. NCV and
carbon content fluctuations are related to quality of the natural gas received.

SO, emission factors

SO; EFs were calculated by equation taken from EMEP/EEA 2019 by national expert considering
physical characterizations of types of fuels used in Latvia and national and international
legislation. Percentage amount of sulphur content in used fuels is taken from the national
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database “2-Air” where polluters report the sulphur content data for certain types of fuels
(Annex A.3.1 “Sulphur content and SO, EFs by fuel type in Energy sector (excluding Transport)”).

EFs for SO; are calculated by using following equation:

EF502=2*(L)*%*106*(

100—r) 100-n
)« (et
100

100 100 ) (3.5)

where:

EF — emission Factor (kg/TJ)

2-50:/S (kg/kg)

s —sulphur content in fuel (%)

r —retention of sulphur in ash (%)

Q — net calorific value (TJ/kt)

10° — (unit) conversion factor

n — efficiency of abatement technology and/or reduction efficiency (%)

Other emission factors

The default CH4 and N2O EFs used in estimation of emissions were taken from the 2006 IPCC
Guidelines, Volume 2, Chapter 2 Stationary combustion, Table 2.2.

EFs for NOx, NMVOC and CO were taken from EMEP/EEA 2019, 1.A.1 Energy Industries, Table
3-2 (coal, coke), Table 3-3 (peat, peat briquettes), Table 3-4 (LPG, biogas), Table 3-5 (RFO), Table
3-6 (liquid fuels, including biodiesel), Table 3-7 (biomass), Table 3-12 and Table 3-17 (natural
gas). EFs used in 2024 submission are listed in Table 3.18.

Table 3.18 CH4, N2O, NO,, CO, NMVOC emission factors used in CRF 1.A.1. Energy Industries (kt/PJ)

Diesel oil 0.003 0.0006 0.065 0.0008 0.0162
RFO 0.003 0.0006 0.142 0.0023 0.0151

LPG 0.001 0.0001 0.089 0.0026 0.039

Jet fuel 0.003 0.0006 0.065 0.0008 0.0162
Other kerosene 0.003 0.0006 0.065 0.0008 0.0162
Other liquid 0.003 0.0006 0.065 0.0008 0.0162
Shale oil 0.003 0.0006 0.065 0.0008 0.0162
Coal 0.001 0.0015 0.209 0.0010 0.0087
Coke 0.001 0.0015 0.209 0.0010 0.0087

Peat briquettes 0.001 0.0015 0.247 0.0014 0.0087
Peat 0.001 0.0015 0.247 0.0014 0.0087
0.089 0.0026 0.0390

Natural gas 0.001 0.0001 0.048 0.0016 0.0048
Wood 0.030 0.0040 0.081 0.00731 0.0900
Sludge gas 0.001 0.0001 0.089 0.0026 0.0390
Landfill gas 0.001 0.0001 0.089 0.0026 0.0390
Other biogas 0.001 0.0001 0.089 0.0026 0.0390
Biodiesel 0.003 0.0006 0.065 0.0008 0.0162
Straws 0.030 0.0040 0.081 0.00731 0.0900
Waste oils 0.030 0.0040 0.065 0.0008 0.0162

Activity data

Emissions from fuel combustion are mainly calculated using fuel consumption data from the
CSB Energy Balance. Data on fuel consumption in CRF 1.A.1 sector is presented in Annex A.3.1
“1.A.1 Energy Industries”.
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The CSB data collection system is based on detailed compulsory survey 2-EK (annual). Form 2-
EK “Survey on acquisition and consumption of energy resources” is collected from about 6000
enterprises and organizations (with all kinds of economic activity) included in the lists of
suppliers of statistical information.

Approximately 6000 respondents were surveyed - all enterprises of the local and public
administration employing 10 or more persons, other enterprises employing 80 and more
persons, as well as enterprises with largest statistical units with turnover of 50% of total
industry, and other enterprises that CSB considers to be significant enough to include in the
CSB Energy Balance, for example, with large imports of coal and oil products as well as wooden
briquettes and chip pellets manufacturers. Enterprises and organizations that are not included
in the above mentioned selection were surveyed by random sampling and the acquired results
were extrapolated afterwards. Survey 2-EK represents the basic tool for creating energy
balances at a country level. The amount of methane from landfill gas is described in Chapter
7.2 Solid waste disposal and is consistent recovered amounts of landfill gas in Waste sector
(CRF 5.A). The amount of methane from combusted sludge gas is given by only Sludge gas
combustion enterprise and is consistent with numbers of gas, recovered from Wastewater
handling sector (CRF 5.D).

Fuel consumption by fuel types in 1990-2022 in Energy Industries sector can be seen in Figure
3.14. Gaseous fuels are mostly used in Energy Industries. Liquid fuels were mostly used in the
beginning of 1990-ties and in the beginning of 2000 the use of them notably decreased. The
amounts of biomass consumed is constantly increasing, while the consumption of solid fossil
fuels and peat have decreased.
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Figure 3.14 Fuel consumption in Energy Industries (CRF 1.A.1) for 1990-2022 (PJ)

Use of liquid fuel in 1990-2022 for 1.A.1 Energy Industries sector decreased by 97.2%. It can
be explained with fuel switching when liquid fuels were replaced to cheaper fuels. Also, a
stronger legislation contributed fuel switch to the type of fuels with lower level of emissions.
Also consumption of solid fuels have decreased (by 98.7%). Use of peat decreased by 97.5%
and gaseous fuels by 69.0% in comparison with 1990. In 2021-2022 fuel consumption increased
for liquid fuels (almost 3 times), peat (130.4%), but decreased for solid fuel (58.3%) and natural
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gas (36.3%). Consumption of biomass fuel has significantly increased in 1990-2022 for more
than 50 times. Solid biomass is a local fuel and has lower costs therefore liquid and solid fuels
were replaced with it. And due to biomass CO; neutrality, enterprises switched from fossil fuels
to biomass. In 2022, biomass consumption has decreased by 1.7% compared to 2021.
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Figure 3.15 Fuel consumption in Main activity electricity and heat production (CRF 1.A.1.a) and HDD in
Latvia (PJ;HDD)

As can be seen in Figure 3.15 the fuel consumption in 1.A.1.a sector can be related with HDD
with an an exception of the beginning of 1990s when Soviet Union collapsed and
reorganizations took place in Latvia. From 1997 to 2002 in years where energy consumption
reduced, the HDD were also reduced. In 2006-2008 average temperature had quite high
therefore the fuel consumption of combined heat plants and heat plants for heat production
decreased as there was limited need for heat production. In 2009-2010 the average
temperature was lower and the use of fuel consumption increased. However, in 2011 the fuel
consumption decreased because of a relatively warm winter, and in 2012 the consumption of
fuel continued to decrease despite the fall of average temperature (hence the decrease in
HDDs), that could be explained with the better heat insulation installed in houses and therefore
less heat needed.

3.2.4.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Uncertainty of activity data for fuel combustion in CRF 1.A.1 is +2% in 2022. CSB gives
approximately 2% statistical sample error for statistical data. According to CSB, since data is
obtained using information given by respondents, this number is a variation coefficient which
characterizes selection of respondents. Total variation coefficient for energy balance is within
2-3%. In Latvia all fossil fuels (oil, natural gas and coal) are imported and import and export
statistics are fairly accurate.

Uncertainty of activity data for solid biomass was assigned 1% as biomass activity data was
collected by CSB with gquestionnaires sent by enterprises consuming biomass. Uncertainty
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activity data for peat combustion was assigned 2%. Uncertainty of landfill gas stationary
combusted in enterprises covered by CRF 1.A.1 Energy Industries was assumed rather low — 2%
because the combusted fuel amount is obtained directly from landfill plant that has precise
measurement equipment for accounting of combusted fuel.

CO; EF was estimated according to the physical characterization of used fuels in country based
on average NCV reported by fuel consumers and carbon content, hence the uncertainty for
liquid fuels was assigned as quite low —about 10%. As EFs for other fossil fuels were taken from
the 2006 IPCC Guidelines, the uncertainty was assumed 20%. EF uncertainty for peat and peat
briquettes was assumed 10% because peat EF is country specific. CO, EF for natural gas was
assumed rather low — as 5% because annual plant specific fuel data is used to estimate EF.
Uncertainty for coal is assumed 3% provided in 2017 national research “Determination of
Carbon Content and Calculation of Carbon Dioxide Emission Factors”.

CH4 and N2O EFs used in estimation of emissions were taken from the 2006 IPCC Guidelines,
Volume 2, Chapter 2 Stationary combustion, Table 2.12, that provides the range of default
values for uncertainties. The uncertainty of both CH4 and N2O EFs of 50% was assigned similarly
as in previous submissions — 50%.

Time series of the estimated emissions are consistent and complete because the same
methodology, EFs and data sources are used for sectors for all years in time series. Emissions
from all sectors are estimated or reported as not occurring / not applicable, therefore there are
no “not estimated” sectors.

3.2.4.4 Category-specific QA/QC and verification

All the documentation and information received for inventory purposes are archived in FTP
folder (maintained by LEGMC).

Activity data verification

All sources of energy data are presented in the corresponding NIR chapter (3.2.4.2
Methodological issues), as well as the disaggregated data at the finest level possible are
presented in the corresponding Annex A.3.1. Data completeness has been explained in the
previous subchapter.

Activity data has been verified with the data provider — CSB, that has its own internal QA/QC
procedures based on mathematic model and analysis to avoid logic mistakes. When activity
data is received, the sectoral expert responsible for the emission estimation and reporting is
comparing all the changes of the data with the previous inventory, and all changes are
explained in the corresponding subchapter. All fluctuations or changes in NCVs are double
checked and agreed with CSB.

Activity data used in SA are also compared with activity data used in RA estimations. All
significant differences (¥5%) are explained in the corresponding subchapter. Apparent
consumption reported in GHG inventory has been compared with activity data form AQ in
Annex A.3.3.
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Emission factor verification

For country-specific CO; EFs, the sources of the calorific values, carbon content and oxidation
factors, as well as these values are provided in 3.2.4.2 Methodological issues.

Country specific CO; values for year are compared with default ones available in the 2006 IPCC
Guidelines, Volume 2, Chapter 2 Stationary combustion, Table 2.2. Whether country specific
CO; EF is or is not in the confidence interval can be seen in Table 3.19.

Table 3.19 Comparison of country specific and the 2006 IPCC Guidelines default CO, emission factor
values (kt/PJ)

Fuel type

Gasoline 67.50 71.18 73.00
Diesel oil 72.60 74.75 74.80
RFO 75.50 77.36 78.80
LPG 61.60 62.75 65.60
Jet fuel 69.70 72.23 74.40
Other kerosene 70.80 72.24 73.70
Other liquid 72.20 73.30 74.40
Shale oil 67.80 77.12 79.20
Peat 100.00 105.99 108.00
Natural gas 54.30 55.52 58.30
Wood 95.00 109.98 132.00
Firewood 95.00 108.45 132.00
Wood waste 95.00 117.32 132.00
Wood chips 95.00 98.70 132.00
Wood 95.00 105.03 132.00
briquettes
Pellete wood 95.00 104.10 132.00
91.60 (1990-
2002)
Coal 89.50 94.08 (2003- 99.70
2013)

96.54 (2013-)
All country specific values incorporate in the 2006 IPCC Guidelines default CO; EF value range.
Emission verification:

To verify the CO; emissions, logical mistakes are checked on the time series of the activity data,
EFs and emissions consistency to display all significant and illogical changes in the activity data
and emissions. The emissions of precursors in the database are cross-checked with emissions
reported within CLRTAP for verification purposes.

CO; emissions are compared with emissions in RA estimations, and all significant differences
(£5%) are explained in the corresponding subchapter.

3.2.4.5 Category-specific recalculations

No recalculations were done for this sector.

3.2.4.6 Category-specific planned improvements

No improvements are planned for this sector.
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3.2.5 Manufacturing Industries and Construction (CRF 1.A.2)

3.2.5.1 Category description

CRF 1.A.2 Manufacturing industries and construction sector includes emissions from fuel
combustion in combustion installations for industrial production including emissions from off—
road. CRF 1.A.2 sector also includes the emissions from on-site use of fuel in the industrial
production facilities (autoproducers) — these emissions are reported under particular sub-
sectors of CRF 1.A.2 according to the 2006 IPCC Guidelines.

According to the 2006 IPCC Guidelines, Volume 2, Chapter 2 Stationary combustion, Table 2.1.,
emissions arising from off-road and and other mobile machinery in industry should be taken
out as a separate subcategory. These emissions are calculated together from gasoline and
diesel oil use in particular subsectors within CRF 1.A.2. It also ensures the consistency between
CLRTAP and UNFCCC data.

CRF 1.A.2 Manufacturing industries and Construction sector is split into subsectors that are in
line with the 2006 IPCC Guidelines/CRF Reporter structure:

e 1.A.2.alron and steel;

e 1.A.2.b Non-ferrous metals;

e 1.A.2.c Chemicals;

e 1.A.2.d Pulp, paper and print;

e 1.A.2.e Food processing, beverages and tobacco;

e 1.A.2.f Non-metallic minerals;

e 1.A2.gOther:
* 1.A.2.g.i Manufacturing of machinery;
* 1.A.2.g.ii Manufacturing of transport equipment;
e 1.A.2.g.iii Mining (excluding fuels) and quarrying;
* 1.A.2.g.iv Wood and wood products;
e 1.A.2.g.v Construction;
* 1.A.2.g.vi Textile and leather;
* 1.A.2.g.vii Off-road vehicles and other machinery;
«  1.A.2.g.viii Other.
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Figure 3.16 GHG emissions in CRF 1.A.2. Manufacturing industries and Construction by subsectors (kt CO2 eq.)

In Figure 3.16 there can be seen a distribution of GHG emissions in CRF 1.A.2 sector. The largest
part of emissions are contributed by CRF 1.A.2.f Non-metallic minerals (41.9% in 2022) and CRF
1.A.2.g Other (41.8% in 2022), where emissions from Machinery, Transport equipment, Mining
and quarrying, Wood processing, Construction, Textiles, Offroads and Other products are
produced. In CRF 1.A.2.e Food processing, beverages and tobacco 11.5% of CRF 1.A.2 GHG
emissions are produced in 2022. Such sectors as CRF 1.A.2.a Iron and Steel, 1.A.2.b Non-ferrous
metals, 1.A.2.c Chemicals. 1.A.2.d Pulp, Paper and Print contributes to 0.1%, 0.1%, 4.0% and
0.7% from total CRF 1.A.2 GHG emissions in 2022, accordingly.

Table 3.20 Emissions from Manufacturing industries and construction (CRF 1.A.2) in 1990-2022 (kt)

kt kt

Veat kt CO: eq.
1990 3909.78 024 = 0.184 3965.32 1873 2282 392 | 2433
1995 190558 = 0.14  0.063 1926.34 1011 4.65 165 1508
2000 115655 012  0.058 1175.48 547 372 146 | 4.70
2005 114359 023 0.069 1168.50 430 529 1.14 1.56
2010 1073.71 037 | 0.087 1107.03 423 492 0.78 0.99
2011 872.49 044 0108 913.20 377 538 0.84 0.81
2012 917.06 049 0121 963.02 424 587 084 0.94
2013 761.63 051 0123 808.44 400 551 0.72 0.83
2014 691.29 057 0123 739.87 394 574 0.71 0.90
2015 640.34 056  0.118 687.39 376 552 0.61 0.84
2016 576.87 050  0.110 620.00 349 505 0.59 0.79
2017 619.25 051 0114 663.89 340 492 0.59 0.76
2018 704.21 060 0127 754.63 378 573 0.70 0.88
2019 625.85 058  0.120 674.09 362 583 0.71 0.86
2020 607.88 061 0125 658.03 373 547 072 0.87
2021 604.44 063 0127 655.60 387 546 068 0.85
2022 545.02 069 = 0.142 601.93 424 600 0.73 0.98
Share of Energy 9.2% 6.4% = 21.5% 9.4% 164% 66% = 60% = 26.9%
total, 2022
2022 vs 2021 9.8% 9.4%  12.2% 8.2% 9.7% = 9.9%  86%  152%
2022 vs 1990 86.1%  187.1% -22.9% -84.8% 77.3% -73.7% -81.3%  -96.0%
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Emissions from CRF 1.A.2 significantly decreased in 1990 to 2001, which can be explained with
collapse of Soviet Union and following reformations and reorganizations within Latvia after
that. Since 2001 the emissions started to increase until 2006, because of development in
national economy and industry, as well as growing demand of industrial production (Table
3.20). Growth in GHG emissions in the given time period were caused by increased amounts of
coal and natural gas consumed Crisis in national economy in the 2008 caused a decrease in
total emissions. The increasing amounts of solid biomass consumption caused a drop in CO;
emissions. The development of EU ETS influenced biomass consumption for 2008-2009 in CRF
1.A.2 sector that was growing, while amounts of almost all the other fuels decreased. In 2010-
2013 emissions were fluctuating mainly due to reconstruction of the largest steel producer
company (from 2011 to 2012). As it replaced its furnace to electric one, the emissions
decreased, however, in 2013 due to several reasons it initiated bankruptcy, therefore the
amounts of production decreased significantly afterwards. From 2012-2016 CO; emissions
have constantly decreased. Currently, CRF 1.A.2 produces only 9.4% of total GHG emissions in
Energy sector, thus emissions in this sector have decreased by 84.8% compared to 1990. In
comaparison to 2021 CRF 1.A.2 emissions decreased by 8.2% in 2022.

Due to increase of biomass consumption CHs4 emissions have increased more than two times in
1990-2022. N2O emissions have decreased by 22.9% since 1990 due to decease of the fossil
fuel used in sector.

Also precursors from CRF 1.A.2 sector were estimated. In this sector all precursors have
decreased: NOy emissions have decreased by 77.3%, CO emissions — by 73.7%, NMVOC by
81.3% and SOz emissions have a decrease by 96.0% in 1990-2022. The decrease in emissions
is explained with fuel switching to natural gas and biomass, and there are less NOx and CO
emissions from these fuels comparing with solid and liquid fuels.

3.2.5.2 Methodological issues
Methods

The 2006 IPCC Guidelines” Tier 2 method was used to estimate CO; emissions from fuel
combustion as country specific parameters were used to estimate CO; EFs. However, for some
fuels there are no country-specific EFs, therefore the 2006 IPCC Tier 1 method using default
EFs was used. To calculate CO; emissions from Industrial and Municipal waste plant specific
values was applied. The 2006 IPCC Guidelines’ Tier 1 method was used to calculate CH4 and
N,O emissions from the CRF 1.A.2 sector.

Calculation of all emissions from fuel combustion were made with Excel databases developed
by the experts from LEGMC.

The general method for emission data preparation was used:

Em=EF +B, (3.6)

where:

Em — total emissions (kt)

EF — estimated or default emission factor (t/TJ)
By— amount of fuel in thermal units (TJ)

Emission factors and other parameters
The main sources for EFs are:
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e National studies for country specific parameters and EFs;

e Data from only natural gas supplier company of natural gas physical characteristics;
e EU ETS reports (for used tires and municipal waste);

e 2006 IPCC Guidelines;

e EMEP/EEA 2019.

Country specific EFs were used to calculate CO; and SO; emissions.
COz emission factors

CO3 EFs for CRF 1.A.2 Manufacturing Industries and Construction sector are estimated with the
same equations and using the same method as for CRF 1.A.1 Energy industries sector with the
exception for industrial waste and municipal waste that are not combusted in CRF 1.A.1 sector.

For some fuels default CO; EFs from the 2006 IPCC Guidelines, Volume 2, Chapter 2 Stationary
combustion, Table 2.3, were taken due to unavailability of country specific data:

* other liquid fuels — 73.3 kt/PJ;
e coke — 107 kt/PJ;

e anthracite — 98.3 kt/PJ;

* oil shale —107 kt/PJ;

* petroleum coke —97.5 kt/P)J

* peat briquettes —97.5 kt/PJ;

» other biogas — 54.6 kt/PJ;

* biodiesel — 70.8 kt/PJ;

e straws—100 kt/PJ;

* waste oils — 73.3 kt/PJ.

Municipal waste

CO; EFs of municipal waste combusted in the cement production plant are taken from plant’s
annual GHG report within EU ETS for 2008-2022. This CO; EFs are estimated by using plant
specific data about combustion installation as well as net calorific value and carbon content
measured and obtained in the plant laboratory. The 2006 IPCC Guidelines state separate non-
biomass and biomass parts of the municipal waste. It has been done in submission 2024 as
follows: CO; emissions reported to EU ETS have been taken from 2008-2022 for non-biomass
part. EFs given in the reports are for whole emissions and it is possible to calculate the EF for
non-biomass fraction. EFs for total CO, emissions and for non-biomass fraction are provided in
Table 3.21.

Table 3.21 CO; emission factors, carbon content and NCV for municipal waste by waste types

Total CO; EF, kt/PJ

Ecofuel 1 85.19 @ 82.69 87.44 | 87.27
Ecofuel 2 88.85 8513 8544 8545 8597 8597 | 84.70 @ 83.76
Fossil CO; EF, kt/PJ
Ecofuel 1 44,16 = 35.11 41.70 | 40.51
Ecofuel 2 42.31 | 42.62 @ 45.76 @ 46.72 @ 46.18 @ 46.10 44.98 @ 45.63
C content, %
Ecofuel 1 23.25 | 22.57 23.86 | 23.82
Ecofuel 2 24.25 2323 | 23.32  23.32 2346 2346 | 23.12 @ 22.86
NCV, TJ/kt
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Total CO; EF, kt/PJ

Ecofuel 1 22.78 @ 19.59 21.59 @ 21.70

Ecofuel 2 20.21  20.84 @ 21.36 @ 21.54 20.77 @ 21.54 @ 23.34 @ 23.04
Biomass content, %

Ecofuel 1 48.2% @ 57.5% 52.3%  53.6%

Ecofuel 2 52.4% | 49.9% @ 46.4% | 453% @ 46.3% @ 46.4% 46.9% @ 45.5%

For estimating biomass emissions the following equation was used:

Ebiomass = Etotal - Enon—biomass (3-7)

where:

Eviomass — CO2 emissions from biomass fraction (kt)
Etota — total CO2 emissions (kt)

Enon-biomass - CO2 emissions from biomass fraction (kt)

The calculated results for total CO; emissions from municipal waste, as well as from biomass
and non-biomass fraction can be found in Table 3.22.

Table 3.22 CO, emissions from municipal waste non-biomass and biomass fractions by waste types

Municipal

Waste Fossil CO2 emissions, t
type
Ecofuel 1 6856 26440 79738 77702
Ecofuel 2 83051 62691 82173 103849 93342 109179 29173 42689
Biomass CO2 emissions, t
Ecofuel 1 6370 35835 87459 89685
Ecofuel 2 91323 62540 71245 86106 80421 94422 25763 33809
Total CO2 emissions, t
Ecofuel 1 13226 62275 167198 167387
Ecofuel 2 174374 125231 153418 189955 173763 203602 54936 76498

Industrial waste

EFs for CO, emission estimation for industrial waste — used tires, neutralised polluted soil, waste
wood, fluffy tyre, wood processing residues and shredded rubber — combusted in CRF 1.A.2.f
Non-metallic minerals (cement production) for years 1999-2022 are used from GHG emission
reports that plant submitted under EU ETS (Table 3.23). These CO; EFs are estimated at the
plant by using plant specific data about combustion installation as well as NCV and carbon
content measured and obtained in the plant laboratory. Also for this fuel type biomass and non-
biomass emissions have been calculated, as this fuel contains biomass.

Table 3.23 CO; emission factors, carbon content and NCV for industrial waste

Total CO; EF, kt/PJ
Used tyres 79.44 | 79.44 | 79.44 @ 85.00 @ 8500 @ 8500 8500 @ 8500 8500 8500 @ 8500 8500

Fluffy tyres 88.22 8521 8584 8740 84.29 8553 @ 86.77 | 83.27
NPS 72.90 91.93 89.01 69.60 8751 91.68 @88.37 94.95
Waste wood 117.60

Fossil CO; EF, kt/PJ
Used tyres 56.93  56.93 5693 60.91 6091 | 6091 60.91 @ 6091 60.91 60.95 @ 60.91 60091

Fluffy tyres 45.23 | 47.72 | 57.51 | 55.40 | 44.29 @ 34.00 @31.49 39.95
NPS 59.70 | 51.46 @ 31.11 | 30.35  10.61 2808 @ 19.83 @ 21.36
Waste wood 15.88 @ 0.00 0.00 0.00 0.00
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Total CO; EF, kt/PJ
C content, %
Used tyres 21.68 21.68 @ 21.68 23.20 23.20 @ 23.20 23.20 23.20 @ 23.20 @23.20 @ 23.20 @ 23.20

Fluffy tyres 24.08 @ 23.26 | 23.43 | 23.85 23.00 2334 | 23.68 22.73

NPS 19.90 @ 25.09 @ 24.29 1899 @ 23.88 25.02 24.12 2591
Waste wood 32.09

NCV (TJ/kt)

Used tyres 26.21 | 26.21 | 26.21 @ 26.21 @ 26.21 | 26.21 @ 26.21 26.21 | 26.21 @ 26.21 2621 @ 26.21

Fluffy tyres 31.34  30.23 | 31.93  32.09 3148 @ 31.28 | 29.22 33.06

NPS 1746 = 1510 | 13.28 @ 16.73 @ 1554 | 1511 @ 14.92 14.37
Waste wood 13.18

Biomass content, %
Used tyres 28.3% 28.3% 28.3% @ 28.3% 28.3% 28.3% 28.3% 28.3% 28.3% 28.3% 28.3% 28.3%

Fluffy tyres 48.7% | 44.0% @ 33.0% 36.6% 47.5% @ 60.3% 63.7% 52.0%
NPS 18.1% @ 44.0% 65.1% | 56.4% 87.9% | 69.4% 77.6% @ 77.5%
Waste wood 86.5%

For estimating biomass emissions, the above mentioned equation (3.7) for municipal waste is
used.

Since 2005 the cement production plant is participating in EU ETS therefore estimated CO; EF
is verified by accredited verifiers and approved by the State Environmental Service.

SO, emission factors

SO, EFs for all fuels, except industrial and municipal waste, in CRF 1.A.2 Manufacturing
Industries and Construction sector are estimated with the same equations and using the same
method as for CRF 1.A.1 Energy industries sector.

For industrial and municipal waste SO, EFs are taken from EMEP/EEA 2019, Chapter 5.C.1.b,
Table 3-1 (0.047 kg/Mg) and Chapter 5.C.1.a, Table 3-1 (0.087 kg/Mg).

Other emission factors
List of other EFs can be seen in Table 3.24.

The default CHs4 and N2O EFs are taken from the 2006 IPCC Guidelines, Volume 2, Chapter 2
Stationary combustion, Table 2.3. Gasoline EFs are used for CHs and N,O emission estimation
from off-roads (2006 IPCC Guidelines, Volume 2, Chapter 3 Mobile combustion, Table 3.3.1.).
As there is no information on distribution between 2-stroke and 4-stroke engines, it was
assumed that 25% of consumed gasoline is combusted in 2-stroke engines, while 75% - in 4-
stroke engines. Such an assumption has been made, based on Danish data presented in
EMEP/EEA 2019 for air pollutants’ calculations.

NOy, CO and NMVOC EFs used in estimation of emission from stationary combustion were taken
from EMEP/EEA 2019, Chapter 1.A.21, Tables 3-13, EMEP/EEA 2019, Chapter 1.A.2, Tables 3-2
to 3-5 and EMEP/EEA 2019, Chapter 1.A.4 Small combustion, Table 3-26, Table 3-27, Table 3-
45 and Table 3-46. For industrial waste and municipal waste NOy, CO and NMVOC EFs are taken
from EMEP/EEA 2019, Chapter 5.C.1.b, Table 3-1 and Chapter 5.C.1.a, Table 3-1. For CRF
1.A.2.g.v.ii Off-road vehicles and other machinery NOx, CO and NMVOC EFs are taken from
EMEP/EEA 2019 1.A.2.g vii Non-road mobile sources and machinery Table 3.2.
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Table 3.24 CH,4, N2O, NO,, NMVOC, CO emission factors (kt/PJ*°)

2-stroke 0.130 0.0004 2.58% 116.72%8 695.13%

Gasoline 4stroke 0050 0002 = 648% | 1571%  800.36%
Diesel oil (off-road) 0.00415 = 0.0286 12.41% 1.15%8 6.81%
Diesel oil 0.003 0.0006 0.513 0.025 0.066
RFO 0.003 0.0006 0.513 0.025 0.066
LPG 0.001 0.0001 0.074 0.023 0.029
Jet fuel 0.003 0.0006 0.513 0.025 0.066
Other kerosene 0.003 0.0006 0.513 0.025 0.066
Other liquid 0.003 0.0006 0.513 0.025 0.066
Petroleum coke 0.003 0.0006 0.513 0.025 0.066
Other oil products 0.003 0.0006 0.513 0.025 0.066
Shale oil 0.003 0.0006 0.513 0.025 0.066
Coal 0.01 0.0015 0.173 0.0888 0.931
Coke 0.01 0.0015 0.173 0.0888 0.931
Anthracite 0.01 0.0015 0.173 0.0888 0.931
Qil shale 0.01 0.0015 0.173 0.0888 0.931
Peat briquettes 0.01 0.0015 0.173 0.0888 0.931
Peat 0.002 0.0015 0.173 0.0888 0.931
0.074 0.023 0.029

Natural gas 0.001 0.0001 0.073% | 0.000360%°  0.024%°

0.04%° 0.03%° 0.002%°
0.091 0.3 0.57

Wood 0.03 0004 " 181%  0016© | 0.265%
Other biogas 0.001 0.0001 0.074 0.023 0.029
Biodiesel 0.003 0.0006 0.513 0.025 0.066
Industrial waste (used tires) 0.03 0.004 0.87 7.4 0.07
Municipal waste 0.03 0.004 1.071 0.0059 0.041
Waste oils 0.03 0.004 0.513 0.025 0.066

There is a different approach regarding CRF 1.A.2.f Non-metallic minerals subsector and
corresponding subsector under IPPU (CRF 2.A.1 Cement production). Until 2010 emissions of
precursors under CRF 2.A.1 sector were calculated using EMEP/CORINAIR 2007 and EMEP/EEA
2019 methodology, but afterwards these emissions were automatically detected at plant site,
and measurements were taken from the main chimney. However, as these values are measured
directly from the chimney, there is no way to allocate emissions under the Energy and IPPU
sectors separately (there are both emissions from fuel combustion and technological
processes). Regarding calculation of precursors, to avoid double counting, the following fuel
types (used tyres, petroleum coke, wood, coal, natural gas consumed in “SCHWENK”) are
subtracted from Energy part (from CRF 1.A.2.f subsector) and their emissions can be considered
as included elsewhere (CRF 2.A.1 sector under IPPU) in case of “SCHWENK”. However, as
“SCHWENK?” is not the only company under CRF 1.A.2.f subsector, fuel consumption and
emissions appear from the other enterprises. As for GHGs, these emissions are taken from EU
ETS reports (CO;) reported by “SCHWENK” or calculated (CHa, N2O), therefore can be allocated
under the appropriate sectors.

30 For precursors for gasoline, industrial and municipal waste — kg/Mg

3LIEF for year 2022 — kg/t. Calculations made using Tier 2 method from EMEP/EEA 2019 1.A.2.g vii Non-road mobile sources
and machinery Table 3-2, Table 3-3 and Table 3-4.

32 Tier 2 EF for emission calculations from Natural gas use in sector CRF 1.A.2.g — kt/PJ.

33 Tier 2 IEF for emission calculation from Wood combustion in 2022 sector CRF 1.A.2.g — kt/PJ

120



Latvia's National Inventory Report 1990-2022

Activity data

Mainly emissions from fuel combustion are calculated using fuel consumption data from the
CSB Energy Balance. The data collection system for CRF 1.A.2 sector is the same as for CRF 1.A.1
sector. Data on fuel consumption in 1.A.2 sector is presented in Annex A.3.1 “1.A.2
Manufacturing Industries and Construction”.

Autoproducers data prepared by CSB is taken into account calculating emissions from CRF 1.A.2
sector according to the 2006 IPCC Guidelines.

Gasoline combustion is reported as off-roads in CRF 1.A.2 sector. Also, total diesel oil
combustion is reported as off-road in CRF 1.A.2 sector, with exception for sectors: CRF 1.A.2.a
(stationary combusted 35% from total diesel oil combustion), CRF 1.A.2.g.i (stationary
combusted 1% from total diesel oil combustion) and CRF 1.A.2.g.v (stationary combusted 1%
form total diesel oil combustion).
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Figure 3.17 Fuel consumption in Manufacturing Industries and Construction (CRF 1.A.2) for 1990-2022 (PJ)

The most of the fuel types with an exception of biomass and other fossil fuels have decreased
in 1990-2022 (Figure 3.17). Liquid fuels have the biggest decrease 92.0%. It is explained with
fuel switching processes when liquid fuels were replaced with other cheaper fuels. Also
stronger legislation contributed fuel replacement to the type of fuels with lower level of
emissions. Decrease of natural gas (-87.2%) reflects the total decrease of industrial production
if compared with 1990.

Since 1990 solid fossil fuel consumption have decreased by 77.0% and by 33.0% in comparison
with previous year mainly due to decreased fuel consumption in CRF 1.A.2.f Non-metallic
mineral sector.

During the 1990s natural gas consumption started to decrease steadily with some minor
exceptions due to fuel replacement processes and development of national economy or due to
the changes in demand. In 1990-2022 natural gas consumption have decreased by 87.2% and
in 2021-2022 consumption have decreased by 30.5%.

Consumption of biomass have increased significantly by more than 30 times compared to 1990.
Large availability of the fuel in-country as well as development of EU ETS were reasons for liquid
and solid fuels’ replacement with biomass and natural gas.
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Consumption of used tires and municipal waste in Mineral production (information about
waste burnt in cement production company taken from ,SCHWENK”, the only company which
combusts used tires and municipal waste for energy purposes) reported as other fossil fuels
have increased by approximately 50 times since 1999. The increase was influenced by
intensified cement production caused by increased demand of construction materials and
sharp development of construction sector. In the category other fossil fuels waste oils are also
reported, and the amount of this fuel is fluctuating over the years with a decreasing trend in
recent years. But in 2021-2022 consumption increased by 6.8%.

3.2.5.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Uncertainty for activity data of fuel combustion in CRF 1.A.2 sector is 2% in 2022. CSB gives
approximately 2% statistical sample error for statistical data. According to CSB, as data is
obtained using information given by respondents, this number is a variation coefficient which
characterizes selection of respondents. Total variation coefficient for energy balance is within
2-3%. In Latvia all fossil fuels (oil, natural gas and coal) are imported and import and export
statistics are fairly accurate.

Uncertainty of activity data for solid biomass was assigned 1% as biomass activity data was
collected by CSB (with questionnaires sent by enterprises consumed biomass). Uncertainty for
peat combustion activity data was assigned 2%.

Uncertainty of other fuels consumption — municipal and industrial waste used in mineral
production is assumed also low as 2% as the activity data is obtained from only one producer
within EU ETS therefore the data is verified by accredited verifier and Regional Environmental
Board.

CO; EF was estimated according physical characterization of used fuels in country based on
average NCV reported by fuel consumers and carbon content so uncertainty for liquid fuels was
assigned as quite low - about 10%. The same uncertainty level was assigned for peat. However,
for combustion of solid fuels and other fossil fuels (waste oils) the uncertainty of CO, EF was
assigned higher - to 20% because CO2 EF of anthracite and coke was taken from the 2006 IPCC
Guidelines. CO; EF for natural gas was assumed rather low - as 5%, because plant specific fuel
data is used to estimate EF. Uncertainty for coal is assumed 3% provided in 2017 research
“Determination of Carbon Content and Calculation of Carbon Dioxide Emission Factors”.

CO; EFs for industrial and municipal waste are assumed as 2% as were determined in accredited
laboratory of cement production company.

CHs and N2O EF used in estimation of emissions was taken according to the 2006 IPCC
Guidelines, Volume 2, Chapter 2 Stationary combustion, Table 2.12., which provides the range
of default values for uncertainties. The uncertainty both for CHs and N,O EFs was assigned as
uncertainties used in previous submissions — 50%.

Time series of the estimated emissions are consistent and complete because the same
methodology, EFs and data sources are used for sectors for all years in time series. Emissions
from all sectors are estimated or reported as not occurring/not applicable therefore there are
no “not estimated” sectors.
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3.2.5.4 Category-specific QA/QC and verification

All documentation and information received for inventory purposes are archived in FTP folder
(maintained by LEGMC).

Activity data verification

All sources of energy data are presented in the corresponding NIR chapter Methodological
issues.

In addition, disaggregated data at the finest level possible are presented in the corresponding
Annex A.3.1. Data completeness has been explained in the previous subchapter.

Activity data has been checked at the data provider — CSB, that has its own internal QA/QC
procedures based on mathematic model and analysis to avoid logic mistakes. When activity
data is received, the sectoral expert responsible for the emission estimation and reporting is
comparing all data changes with the previous inventory, and all the changes are explained in
the corresponding subchapter. All fluctuations or changes in NCVs are double checked and
agreed with CSB.

All activity data used in SA are also compared with activity data used in RA estimations. All
significant differences (+5%) are explained in the corresponding subchapter. Apparent
consumption reported in GHG inventory has been compared with activity data form AQ in
Annex A.3.3.

Emission factor verification

For country-specific CO; EFs, the sources of the calorific values, carbon content and oxidation
factors, as well as these values are provided in corresponding NIR chapter Methodological
issues.

Country specific CO; values for year are compared with default ones available in the 2006 IPCC
Guidelines, Volume 2, Chapter 2 Stationary combustion, Table 2.2. Information on the country
specific CO; EF, can be seen in Table 3.25.

Table 3.25 Comparison of country specific and the 2006 IPCC Guidelines default CO, emission factor
values (kt/PJ)

Fuel type

Gasoline 67.50 71.18 73.00
Diesel oil 72.60 74.75 74.80
RFO 75.50 7/7.36 78.80
LPG 61.60 62.75 65.60
Jet fuel 69.70 72.23 74.40
Other kerosene 70.80 72.24 73.70
Other liquid 72.20 73.30 74.40
Shale oil 67.80 77.12 79.20
Peat 100.00 105.99 108.00
Natural gas 54.30 55.52 58.30
Wood 95.00 109.98 132.00
Firewood 95.00 108.45 132.00
Wood waste 95.00 117.32 132.00
Wood chips 95.00 98.70 132.00
Wood 95.00 105.03 132.00
briquettes
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Fuel type

Pellete wood 95.00 104.10 132.00
91.60 (1990-
2002)
Coal 89.50 94.08 (2003- 99.70
2013)

96.54 (2013-)
All country specific values incorporate in the 2006 IPCC Guidelines default CO; EF value range.
Emission verification:

To verify the CO; emissions, logical mistakes are checked. It is done by checking the time series
of the activity data, EFs and emissions consistency to display all significant and illogical changes
in the activity data and emissions. The emissions of precursors GHGs in the database are cross-
checked with emissions reported within CLRTAP for verification purposes.

CO, emissions are compared with emissions in RA estimations, and all significant differences
(£5%) are explained in the corresponding subchapter.
3.2.5.5 Category-specific recalculations

No recalculations were made for this sector.

3.2.5.6 Category-specific planned improvements

No improvements are planned for this sector.
3.2.6 Transport (CRF 1.A.3)

3.2.6.1 Category description

This section describes GHG emissions resulting from transport fuel combustion. In 2022, this
source category was responsible for around 31.0% of total GHG emissions in Latvia, reaching
3141.7 kt CO; eq. (see Figure 3.18).
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Figure 3.18 GHG emissions development in Transport 1990-2022 (kt CO; eq.)
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Emissions from Transport (CRF 1.A.3) include all domestic transport sectors: Civil aviation, Road
Transport, Railways and Domestic navigation.

In 2022, total GHG emissions in the Transport sector, compared to 1990, have increased by
3.4%. GHG emissions in 2022, compared to 2021, were by 2.6% lower.

Peak of GHG emissions in Transport sector has been recognized in 2007 when emissions
exceeded 1990 level by 27.5%.

Road transport constitutes a convincing majority of the total GHG emissions in the Transport
sector. In 2022, it gave around 97.1% of total emissions but the next largest emission source
was railways — 2.5% (see Figure 3.19).

CO2 emissions constitute nearly 98.8 % of the total GHG emissions in the Transport sector and
they are key categories in Road transport and Railways as well (see Figure 3.20).

0.15%
0.19%

= Civil aviation
= Railways
® Road transport

Domestic
Navigation

Figure 3.19 GHG emissions in Transport sector by sub-sectors in 2022 (%)

N,O
1.11%

CHs _—

0.11%

Figure 3.20 GHG emissions in Transport sector by gases in 2022 (%)

One of the critical factors influencing CO, emission is the amount and type of the consumed
fuel. In 2022, total fossil fuel consumption (excluding consumption of lubricants) in the
transport sector, compared to 2021, has decreased by 2.5%. In different subsectors various
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changes have taken place in 2022. The main impact to changes in total fuel consumption
related to decreasing of fuel consumption is in road transport where the fuel consumption has
decreased by around 2.5%. At the same time, fuel consumption in railways declined by 5.7%.

It has to be emphasised that the additional impact on CO, emission changes in transport sector
is caused also due to the increase of the share of diesel oil in the total consumption.

In total (excluding electricity and lubricants), road transport consumes around 97.3%, railway —
about 2.3% and domestic civil aviation and domestic navigation — the remaining share of fuel.

Diesel oil is the major fuel type in the Transport sector in Latvia,and it constitutes 80.6%,
followed by gasoline — 14.0%, but LPG constitutes 3.5% and biofuels (biodiesel and bioethanol)
1.6% of the total fuel consumption in Transport sector (see Figure 3.21). Biofuel includes
biodiesel and bioethanol and it is mainly used in road transport, but small portion of biodiesel
is consumed in railway as well. In2022, compared to 2021, gasoline and
LPG consumption declined by 14.5 and 8.8% respectively. In 2022, compared to 2021, diesel oil
and natural gas consumption increased by 0.3% and 56.4% respectively.

3.53%_  0.20%
157% o I il

0.12%

= Gasoline

W Jet kerosine

= Diesel oil
Biofuel

B LPG

= CNG

Figure 3.21 Fuel consumption in transport by fuel type in 2022 (%)

3.2.6.1.1 Civil aviation (CRF 1.A.3.a)

In Latvia, civil aviation, excluding international flights, has really a small impact to development
of GHG emissions in transport sector. Therefore the fuel consumption and thus also the volume
of GHG emissions is comparably insignificant, constituting mere 0.15% of GHG emissions from
the Transport sector in 2022. In aviation emissions are calculated for aviation gasoline and jet
kerosene. The aviation gasoline is mainly used by small-sized propeller planes but jet kerosene
is used by airplanes with turbofan and turbo props engines.
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Figure 3.22 GHG emissions in civil aviation (kt COzeq.)
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In Latvia, there are two airports for commercial aviation, of which the largest is the Riga
International Airport. Considering that local commercial flights are very dependent on the
strategy of local state owned airline company; the number of flights, fuel consumption and
emission amount are quite unsteady over the years. As it can be seen, after the state owned
(80.05% of shares) national airline company (Air Baltic Corporation) had aborted domestic
commercial flights in 2009, fuel consumption had decreased dramatically in 2009. The main
activities in civil aviation are related to private flights. Economic recovery that started in 2011
has fostered activity and fuel consumption in civil aviation in Latvia. The results from additional
analyses indicate no evidence of any certain trend in gasoline and jet fuel consumption. In 2017,
Air Baltic Corporation restarted the commercial domestic flights. Thus the consumption of jet
kerosine in 2017 increased by 2.8 times, compared to 2016. Due to this change, the total GHG
emissions in civil aviation in 2017 increased by 2.3 times compared to 2016 as well. In 2022,
GHG emissions in civil aviation, compared to 2021, have increased by around 2.6 times.

Methods

When calculating emissions from civil aviation, two approaches have been applied. The 2006
IPCC Guidelines Tier 1 method has been applied when estimating emissions from aviation
gasoline for all gases. When calculating emissions from jet kerosene Latvia uses Tier 1 to
estimate emissions of CO2 and SOy, and Tier 2 to estimate CHa, N,O and all other gases. Using
Tier 2 approach, emissions for LTO (landing/take off) and cruise are calculated individually.
Separate EFs are provided for LTO and Cruise activities. Prior to the emission calculation,
representative aircraft type was selected, for which the fuel consumption and emission data
exist in the EMEP database (EMEP/EEA 2019).

1. Total Emissions = LTO Emissions + Cruise Emissions

2. LTO Emissions = Number of LTOs * Emission Factor of LTOs

3. LTO Fuel Consumption = Number of LTOs * Fuel Consumption per LTO

4. Cruise Emissions = (Total Fuel Consumption — LTO Fuel Consumption) * EF Cruise

The summary of the latest key category assessment, methods and EFs used is presented in
Table 3.26.
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Table 3.26 Summary of source category description (CRF 1.A.3.a)
1.A3.a CO:; T1 D
CHs T1,72 D
N20 T1, 72 D

Activity data

The data about fuel consumption (Table 3.27) in aviation is derived from the CSB. CSB has
started to separate fuel consumption for domestic flights from total fuel consumption data in
aviation since 2006. For the time period 1990-2005 the data for fuel consumption is used from
the study (“Evaluation of fuel consumption for domestic aviation and navigation”, IPE, 2004).
For 2004 onwards, the air flight statistics is provided by the Riga and Liepaja airports.
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Figure 3.23 Fuel consumption in domestic civil aviation (TJ)

Table 3.27 Fuel consumption in domestic civil aviation (TJ)

Year Jet kerosene Gasoline

1990 0.8 0.2
1995 54 1.1
2000 18.8 4.0
2001 21.4 4.6
2002 23.7 5.1
2003 25.5 54
2004 43.0 57
2005 38.0 6.0
2006 43.0 6.4
2007 19.0 8.4
2008 33.0 6.0
2009 2.0 1.7
2010 2.0 4.0
2011 2.0 7.0
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Jet kerosene Gasoline

2012 24.0 7.0
2013 43.0 4.0
2014 43.0 4.0
2015 18.0 6.0
2016 20.0 7.0
2017 56.0 6.0
2018 10.0 6.0
2019 11.7 4.0
2020 10.5 8.0
2021 11.5 14.0
2022 50.0 15.0

Emission factors

Default EFs of LTO and cruise (jet kerosene) for civil aviation is used (2006 IPCC Guidelines and
EMEP/EEA 2019).

Table 3.28 Emission factors used in the calculation of emissions from civil aviation

Fuel type

kt/PJ kt/PJ kt/PJ kt/PJ kt/PJ kt/PJ kt/PJ
Aviation gasoline 70.0 0.0005 0.002 0.25 0.1 0.05 0.023

3.2.6.1.2 Road transport (CRF 1.A.3.b)

The road transport constituted around 97.1% of GHG emissions in the Transport sector in 2022.
After the rapid growth in the period 2000-2007 (see Figure 3.24), emissions in 2009 have
sharply decreased. The main reason was a sharp decrease of fuel consumption in the Road
transport in 2009. It decreased by 12.8%, compared to 2008. The major reason for this
tendency was recession of the national economy and decrease of transport activities —
decrease of passenger km by passenger cars and ton km by freight transport. GHG emissions in
2022 are by 2.5% less than in 2021. Relative, emissions decreased from passenger cars and
motocycles but increased by light commercial vehicles.

The road transport is widely used for the local transportation and also for providing cross-
border transportation. The freight road transport approximately constitutes 66.3% (2022) of
the total freight in the country (traffic of goods in ton-km). The share has decreased slightly (by
around 0.9% point), compared to 2021. In the freight road transport (traffic of goods in ton),
the inland freight constitutes approximately 79% of the last 10 years — mining and quarrying
products, agriculture products and timber products are dominant. Fuel consumption in road
transport has decreased by around 5.3% in 2022 compared to 2021. In different fuels various
changes have taken place in 2022, compared to 2021. Diesel oil consumption has increased by
0.3%, gasoline consumption has decreased by 14.2% and LPG consumption by 8.8% whereas
biofuel consumption has decreased by 67.0% (see Figure 3.28).
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Figure 3.24 GHG emissions in road transport (kt CO, eq.)

Road transport includes five vehicle categories: Passenger cars, Buses, Heavy duty-vehicles
(HDV), Light duty-vehicles (LDV) and Mopeds & Motorcycles. In 1990-2022, essential changes
have taken place in structure of GHG emissions created by the road transport (Table 3.29).
Gasoline has been the most common fuel used for road transport up to 2000, but in 2022 the
amount of diesel oil used for road traffic is 5.6 times more as gasoline and the emissions of CO;
from diesel surpassed the emissions of CO; from gasoline as from 2001.

In 2022, GHG emissions from gasoline consumption created by passenger cars were less than
that of 1990 level, while emissions created by diesel oil consumption in passenger cars have
increased several times. Emissions of LDV and HDV gasoline consumption have decreased, but
the emissions of diesel oil consumption have essentially increased at this time span.

Table 3.29 GHG emissions in road transport by vehicle types (kt CO; eq.)

Gasoline

Gasoline
1990 1192
1995 846
2000 856
2001 934
2002 939
2003 951
2004 984
2005 971
2006 1088
2007 1205
2008 1106
2009 924
2010 840
2011 777

Diesel
32
27
104
183
220
268
322
374
464
603
628
620
739
524

74
83
55
50
42
37
34
31
30
29
25
22
20
20

Diesel

19
30
70
94
106
120
137
157
184
220
217
204
205
209

Gasoline

485
374
143
126
105
96
73
64
62
54
42
30
24
23

Diesel
580
464
692
925
969
1016
1065
1141
1254
1399
1283
1071
1127
997
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Gasoline Diesel Gasoline Diesel Gasoline  Diesel
2012 656 529 18 231 21 934
2013 594 587 17 254 18 935
2014 582 677 16 282 17 959
2015 580 782 16 308 15 1023
2016 566 838 16 330 14 1018
2017 545 922 14 343 13 1117
2018 523 980 13 344 11 1107
2019 496 1049 12 358 10 1098
2020 477 1015 11 357 9 1009
2021 472 1091 11 379 8 1047
2022 404 1072 9 397 6 1050
Trend 2022 vs 1990 (%) -66.1 3261.4 -87.4 1991.6 -98.7 81.1
Trend 2022 vs 2021 (%) -14.4 -1.8 -11.0 4.9 -19.8 0.2
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Figure 3.25 CO, emissions in road transport by vehicle types (kt)

CO, emissions are directly fuel-use dependent and, in this way, the development in the
emissions reflects a trend in the fuel consumption. As shown in Figure 3.25, the most important
emission source for the road transport is passenger cars and HDV and buses followed by LDV
and motorcycles. Share of CO2 emissions from passenger cars was 51.5%, HDV and buses 34.7
% and LDV 13.6% in 2022. In 2022, CO; emissions in road transport, compared to 2021, have
decreased by 2.5%.
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CH4 emissions present consistent decrease trend within the whole period (see Figure 3.26). In
2022, CHa emissions in road transport, compared to 2021, have decreased by 10.3%. The
majority of CHs emissions from the road transport come from passenger cars (59.3%). The
substantial emission drop from 2001 onwards is explained by the sharp penetration of EURO4,
EUROS and EUROG6 passenger cars into Latvia's fleet and additionally in years 2009-2022 with
decrease of gasoline consumption by passenger cars. Share of CHs emissions of HDV and buses

was 34.1%, LDV 3.5% and mopeds and motorcycles 3.0% in 2022.
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Figure 3.27 N,O emissions in road transport by vehicle types (kt)

In 2022, N2O emissions in road transport, compared to 2021, have decreased by 3.3%. Taking
into account that N2O emission rates are largely dependent from implemented combustion and
emission control technologies, different factor interaction characterises the trend of N;O
changes.
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To analyze the trend of N,O emission at first the significance of different emission sources
should be clearly identified. The passenger cars (Figure 3.27) contribute 46.9%, LDV 11.8% and
HDV and busses 41.2% of total N,O emission in Latvia’s road transport (2022). Thus the N,O
emission trend is mainly determined by the change in the technologies and fuel used by
passenger cars and HDV.

Regarding total N2O emission created by the fleet of Latvia passenger cars, gasoline fuelled
passenger cars contribute slightly above 9.4%, the rest is mainly emitted by diesel fuelled
passenger cars (81.7%). Important, in the period after year 2005 the average N2O EF (t/TJ) for
gasoline fuelled passenger cars has tendency to decrease due to change in the relative share
of EURO3, EURO4 cars and EUROS5 and EUROG6 cars. The N2O EF (g/km) of gasoline fuelled
passenger cars of the EURO1 and EURO2 classes is more than twice higher compared to the EF
of gasoline fuelled passenger cars of the EURO3 and EURO4 classes. The mileage sharesin 2022,
calculated by summing the shares of EURO3 and EURO4 and EURO5 and EURO6 gasoline
passenger cars, has increased at least five times — from 15% to 84.8% of the total gasoline
passenger cars mileage, compared to 2005.

At the same time, one can see the opposite trend in the group of diesel passenger cars. The
N2O EF (g/km) of EURO3 and EURO4 and EUROS diesel passenger cars is per about 60% higher
than the EF for EURO1 and EURO?2 diesel passenger cars. Thus, due to the significant rise of the
mileage share of EURO3, EURO4, EUROS cars — from 24% (year 2005) up to 78.2% (year 2022)
of the total diesel passenger cars mileage, the average N,O EF (t/TJ) for diesel passenger cars
has also slightly increased.

Methods

For Road transport, the detailed methodology is used to calculate emissions, as described in
the 2006 IPCC Guidelines and EMEP/EEA 2019. The actual calculation is made with a COPERT 5
model3*. COPERT 5 provides factors for fuel consumption and for all exhaust emission
components which are included in the national inventory. For several reasons, COPERT 5 is
regarded as the most appropriate source of road traffic fuel consumption and EFs. First of all,
very few Latvia’s emission measurements exist, so data are too scarce to support emission
calculations on a national level. Secondly, the COPERT model is regularly updated with new
experimental findings from European research programmes and, apart from updated fuel-use
and EFs, the use of COPERT 5 by many European countries ensures a large degree of cross-
national consistency in reported emission results.

In COPERT 5, fuel consumption and emission simulation can be made for operationally hot
engines, taking into account gradually tighten emission standards and emission degradation
due to catalyst wear. Furthermore, the emission effects of cold-start and evaporation are
simulated. Estimation of evaporative emissions of hydrocarbons and the inclusion of cold start
emission effects are dealt with in the Latvian inventory by using LEGMC meteorological input
data for ambient temperature variations during months; the distribution of evaporate
emissions in the driving modes are used default by COPERT 5 model.

Corresponding to the COPERT 5 fleet classification, all vehicles in the Latvia’s fleet are grouped
into vehicle classes, subclasses and layers. The layer classification is a further division of vehicle

34 COPERT model. Available: www.emisia.com
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sub-classes into groups of vehicles with the same average fuel consumption and emission
behaviour, according to EU emission legislation levels.

Trip-speed dependent basis factors for fuel consumption and emissions are implemented. The
fuel consumption and EFs used in the Latvia's inventory are taken from the COPERT 5 model.
The summary of the methods and EFs used is presented in Table 3.30.

Table 3.30 Summary of source category description (CRF 1.A.3.b)

T2 CcS

1.A3b CO:;
Gasoline, diesel oil, LPG, CNG CHq 73 D (COPERT 5
model)
N20 73 D (COPERT 5
model)
1.A3.b CO: T1 D

Biofuel, lubricants, biodiesel (FAME)

fuel that are of fossil origin

1.A3.b CHa T1 D
Biofuel, lubricants N>O T1 D

Reported CO; emissions from lubricant consumption in road transport have been calculated
based on kilometres travelled. Lubricant consumption have been calculated for an each of road
transport groups (passenger cars, HDV, LDV, busses and motorcycles) including 2-stroke
motorcycles whom petrol engine should be lubricated by a mixture of lubricating oil and petrol.

To calculate CO, emissions from lubrication oil using in car’s engines in road transport is
calculated amount of oil, which the oil film developed on the inner cylinder walls. This oil film
further is exposed to combustion and burned along with the fuel. A calculation of lubricant oil
consumption for engine operation has been performed using a typical oil consumption factors
for different vehicle types, fuel used and vehicle age (see Table 3-30 EMEP/EEA 2019). Based
on this calculated lubricant oil consumption and using default EF (2006 IPCC Guidelines) CO»
emissions for lubricant oil burning for engine operation has been calculated.

Further from the total quantity of lubricants consumed in road transport, the above mentioned
amount of lubricants for which CO, emissions in road transport from combustion have been
calculated and reported, is deducted.

Total consumption of lubricants (road transport) = lubricants consumption of engines (burned
along with the fuel) + other consumption of lubricants

where:

e Lubricant consumption burned along with the fuel is calculated and CO, emissions
reported under category road transport;
e Other consumption of lubricants is reported under IPPU sector (CRF 2.D).

For estimating CO; emissions from use of urea-based additives in catalytic converters (non-
combustive emissions), it is used equation from the 2006 IPCC Guidelines:
.. ., 12 , 44
Emission = Activity * i Purity * o (3.8)

where:
Emissions - CO2 Emissions from urea-based additive in catalytic converters (kt CO2);
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Activity - amount of urea-based additive consumed for use in catalytic converters (kt);
Purity - the mass fraction (= percentage divided by 100) of urea in the urea-based additive;
12/60 - conversion from urea to carbon;

44/12 - conversion from carbon to CO>.

In calculations, it is assumed that 75% of the HDV (starting with Euro IV class and later) the
urea-based additives are used in catalytic converters. The activity level is 3 percent of diesel oil
consumption by the HDV. 32.5% is taken as default purity. Estimated CO, emissions are
reported in the IPPU sector (CRF 2).

Bioshares of transport fuels

Due to the activity data (statistics) of biofuels consumption in road transport sector are not split
for blended and pure biofuels, it is assumed that all biofuel is consumed as the mix to fossil fuel
in the volume defined by Cabinet of Minister’s Regulation No. 332 (2000, with amendments)
“Requirements for Conformity Assessment of Petrol and Diesel Fuel”. To ensure efficient
growth of the share of RES in the transport sector, the mandatory 4.5-5% volume of bioethanol
mix for the gasoline of "95" trademark and mandatory 4.5-5% volume of biodiesel mix for the
diesel fuel were introduced as from October 1, 2009. From 01.01.2020 the mandatory mix
share for biofuels have been increased - at least 9.5% (volume) of bioethanol mix for the
gasoline of "95" trademark and mandatory 6.5% (volume) of biodiesel mix for the diesel fuel.
Exemptions are made for diesels utilised: (i) in case of winter climate, namely, in the period 1°
November - 1°t April, (ii) in sea transport engines. Blended biofuels shall correspond to the

sustainability criteria.

At the first step the calculations of emissions in COPERT 5 model are performed using total fuel
consumption data, including biofuels. Afterwards it is calculated separately the average share
of bioethanol and biodiesel in the gasoline and diesel mix respectively and, assuming that each
of the road vehicle groups (passenger cars, HDV, LDV and busses) consume this calculated
average biofuel share, the fossil fuel consumption is calculated for each of noted vehicle
groups. In preparing the inventory, CO; emission data for each of vehicle groups include only
emissions related to fossil fuels consumption; thus CO; EFs are defined to include the fossil
share of total fuel mix.

Table 3.31 Amount of biocomponent in liquid fuels and avoided fossil CO, in road transport (TJ)

Year Gasoline, TJ Diesel oil, TJ Avoided fossil
COg, kt
NO 107 8

2005

2006 43 57 7.4
2007 NO 71 5.3
2008 1 81 6
2009 108 65 12.5
2010 350 752 81.1
2011 318 526 62
2012 279 463 54.5
2013 264 473 54.2
2014 257 583 61.9
2015 322 558 64.6
2016 343 22 26.1
2017 331 28 25.7
2018 354 1151 111.2
2019 306 1101 104.1
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Gasoline, TJ Diesel oil, TJ
534

Avoided fossil

CO, kt
2020 1312 136.1
2021 491 1429 141.8
2022 423 211 45.8

In Latvia the following biofuels are used to replace fossil diesel oil and gasoline: 1) biodiesel
(FAME) and 2) bioethanol. According to the 2006 IPCC Guidelines (volume 2, chapter 3, section
‘COz emissions from biofuels” in page 3.17): “it is important to assess the biofuel origin so as to
identify and separate fossil from biogenic feedstocks”. It means that a part of the carbon of
biofuels (and the associated CO; emissions) may have a fossil origin. To evaluate both fossil and
biogenic CO, emissions associated to FAME the proposed method (2006 IPCC Guidelines and
Note on fossil carbon content in biofuels presents in WG1) has been implemented. Calculated
CO2 emissions from biodiesel (FAME) fuel that are of fossil origin in 2022 is 0.84 kt (emissions
have been reported in CRF under category road transport other fossil fuels).

Activity data

As a basis for model input information CSB and LR Road Traffic Safety Directorate (RTSD) data
is used. CSB data have been used considering the fuel consumption, RTSD collected and
published data have been used considering stock of road transport in Latvia. Total mileage data
for passenger cars, light commercial trucks, heavy duty trucks and buses produced by the RTSD
is used for the years 1996-2022. The summary of the data sources used in emission calculation
for road transport are presented in Table 3.32.

Table 3.32 Activity data and sources used for emission calculation in road transport

Activity data | Source of activity data

Fuel consumption | National statictics (CSB) | It is assumed that all liquid biofuel is consumed
as blended with fossil fuel

Number of cars Road  Traffic  Safety @ For calculation it is used number of cars with
Directorate permission to participate in traffic

Number of cars by = Road  Traffic  Safety = Based on available data cars are grouped by fuel
fuel and vehicle @ Directorate and expert type, engine power, age and vehicle categories
type calculation according to emission control system

Distance travelled Road  Traffic  Safety = Based on an average data by cars classes it is
by cars by fuel and = Directorate and expert = modelled by fuel type, engine power, age and
vehicle type calculation vehicle categories

Emission factors National specific for CO:

CO:2 emission factors are based on carbon

emissions, COPERT = content in fuel.
emission factors for CHs = 1990 — onwards EF for gasoline is 71.18 kt/PJ;
and N>O 1990 — onwards EF diesel oil 74.75 kt/PJ.

General information about activity data is presented in Figure 3.29-Figure 3.35 (number of cars
and their split by sub-classes and layers). Before emission calculation COPERT 5 model was
calibrated to be consistent with actual fuel consumption (energy statistics see Table 3.33).
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Table 3.33 Fuel consumption in road transport (TJ)

Year Gasoline, TJ Diesel oil, TJ LPG, TJ Natural gas, TJ Biofuel
(biodiesel and
bioethanol), TJ

1990 24200 8328 592 305 NO

1995 17996 6883 91 33 NO

2000 14520 11472 865 68 NO

2001 15268 15934 865 101 NO

2002 14960 17166 865 68 NO

2003 14950 18611 956 68 NO

2004 15038 20225 1047 68 NO

2005 14730 22180 1093 68 107

2006 16313 25235 1184 68 100

2007 17852 29488 1093 67 71

2008 16269 28256 956 33 82

2009 13586 25154 865 4 173

2010 12308 27449 989 1 1102

2011 11432 22945 1184 NO 844

2012 9697 22465 1858 NO 742

2013 8794 23539 2368 NO 737

2014 8617 25409 2646 NO 840

2015 8576 28001 2687 NO 880

2016 8363 28992 2591 NO 365

2017 8030 31570 2440 NO 359

2018 7700 32158 2312 2 1505

2019 7307 33123 2028 8 1407

2020 7015 31475 1833 22 1846

2021 6943 33270 1653 55 1920

2022 5959 33355 1508 86 634

As mentioned above reported CO, emissions from lubricant consumption in Road transport
have been calculated based on kilometres travelled. Lubricant consumption have been
calculated for an each of road transport groups (passenger cars, HDV, LDV, busses and
motorcycles) including 2-stroke motorcycles whom petrol engine should be lubricated by a
mixture of lubricating oil and petrol. The quantity of lubricants in Road transport for which
emissions are calculated is shown in Table 3.34.

Table 3.34 Calculated lubricant consumption in road transport for CO, emission reporting (TJ)

1990 46.73
1995 35.54
2000 39.75
2005 57.75
2010 67.17
2015 67.32
2016 68.28
2017 71.24
2018 73.94
2019 75.39
2020 73.78
2021 76.61
2022 72.25
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As it can be seen in Figure 3.28 the fuel consumption has essentially changed in the time period
1990-2022. The gasoline consumption from the highest consumption in 1990 has decreased
untill 1999, reaching the lowest consumption and after six year stabilization the increase was
observed in 2006 and 2007. Consumption of gasoline had decreased in 2022 by 14.2%
compared to 2021. Whereas diesel oil consumption starting from 1997 has increased gradually
untill 2007, however, it decreased in 2008 and 2009, mainly due to economic recession. Diesel
oil consumption has increased in 2022 by 0.3% compared to 2021.

The increase in LPG consumption is observed between 2011 and 2016, but from 2017 onwards
there is a continuous decrease in consumption. Consumption of biofuel had decreased in 2022
by 67.0% compared to 2021.
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Figure 3.28 Development of Fuel consumption in road transport (PJ;TJ)*

The vehicle numbers per passenger cars sub-class and layers are shown in Figure 3.29.

35 PG, natural gas and biofuel on secondary axes

138



Latvia's National Inventory Report 1990-2022

250

200

150

Thsd

100

50

O =W NN g N WS 0 Q0 NN N W ™S00 0 A NN SN WO NS00 O N
Q0 0 0 0 00 Q0 0 0 0 0 Q2 0 o o o o4 o3 o o3 o3 3 d oo
o o000 0000 O OO0 O OO 000000000000 o0 o o o
N o o A AN N N N N NN NN NN NN NN NN NN NN NN
==8==Gasoline_Small =8-=Gasoline_Medium
Gasoline_Large-SUV-Executive Diesel_Small
=—@==Diesel Medium =@-=Diesel Large-SUV-Executive
—=—| PG —8—CNG
PHEV (gasoline +diesel oil) BEV

Figure 3.29 Distribution of passenger cars fleet by sub-classes (thsd)

Analyzing the development of the passenger car fleet from 1990-2022 (Figure 3.30, Figure
3.31), following features can be noted:

Cars with a diesel engine of a capacity 1.4l - 2.0l (Medium) constitute the major part
(41.1%) but the second leading group (24.5%) are cars with a diesel engine of a capacity
> 2.0l (Large-SUV-Executive); cars with a gasoline engine of a capacity 1.4l - 2.0l
(Medium) -16.9%;

Cars with a gasoline engine of a capacity <1.4l during the whole period have small
changes and constitute approximately 6.9% in year 2022 from total passenger cars;

Cars with a gasoline engine of a capacity >2.0l starting from 2010 have a small
decreasing in their share of total passenger cars and they constitutes around 3.9% in
2022;

The number of BEV and PHEV has been increasing in recent years, with a share of 0.7%
in 2022.

As of 2000, the number of cars with diesel engines, both, <2.0l and >2.0l, grow rapidly
and their share is 66.1% from the total number of passenger cars in 2022;

As of 2005, in the car fleet with a gasoline engine, the number of EURO4, EUROS5 and
EUROG6 cars grows gradually. In 2022 a share of EURO4 and EURO5 and EUROG6 cars
constitutes around 58.8%;

As of 2005, in the car fleet with a diesel engine, the number of EURO 4 and EURO 5 cars
grows gradually. In 2022 a share of EURO4, EURO5 and EURO6 cars constitute around
53.6%.
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Figure 3.30 Distribution of gasoline passenger cars fleet by layers (thsd)
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Figure 3.31 Distribution of diesel oil passenger cars fleet by layers (thsd)

Analyzing the development of LDV fleet (Figure 3.32, Figure 3.33) in the period of time 1990-
2022 major features can be noted as follows:

e Asof 1996, the number of cars with a gasoline engines have decreased;

e Asof 2000, the number of cars with a diesel engine rapidly increases. In 2022 the share
of diesel cars is 95.4%;

e As of 2005, the number of EURO4 and EUROS and EUROG6 cars have increased. In 2022
the share of EURO4, EUROS and EUROG6 cars constitute 74.9%.
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Figure 3.32 Distribution of light commercial vehicles fleet by sub-classes (thsd)
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Figure 3.33 Distribution of light duty vehicles fleet by layers (thsd)

The vehicle numbers per HDV sub-classes and layers are presented in Figure 3.34 and Figure
3.35. Analyzing the development of HDV fleet in the following time period, major features can
be noted as follows:

Since 2000 the number of vehicles with a gasoline engines have rapidly decreased. The
share of gasoline vehicles has decreased from 28% to 1.6% corresponding years 2000
and 2022;

Since 2000 the number of HDV with tonnage more than 14 t and a diesel engine starts
to increase. In 2022 the share of this group constitutes around 49.4%.;

As of 2000, average age reduction of cars takes place gradually. In 2022, the share of
EURO IV, EURO V and EURO VI cars constituted around 74.7%.
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Figure 3.35 Distribution of heavy duty vehicles fleet by layers (thsd)
Emission factors

CO; emissions in COPERT 5 model were calculated using country-specific CO, EF that are
calculated based on the information available on the C and H content in fuel. Country specific
EF for CO, emission calculation (gasoline, diesel oil) in road transport is used:

e 1990-2022 EF diesel oil 74.75 kg/GJ;
e 1990-2022 EF for unleaded gasoline is 71.18 kg/GJ.

In 2012, MoCE funded research “Research on carbon content in transport fuels”. The research
on C content in fuels carried out in 2012 quantified C and H content in gasoline. For gasoline
the C content is 84.7%, further it is calculated NCV for gasoline (43.97 MJ/kg) and estimated
CO2 EF is in accordance with requirements from the 2006 IPCC Guidelines. For diesel oil the C
content is 86.7%, further it is calculated NCV for diesel oil (42.49 MJ/kg) and estimated CO; EF
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is in accordance with requirements from the 2006 IPCC Guidelines. Based on the results of this
research, CO, EF of gasoline has been calculated — 71.18 kg/GJ and diesel oil 74.75 kg/G)
(oxidation factor is 1). Although quantification of C and H content in gasoline and diesel oil has
been performed for fuel with a requirement for gasoline quality which is in force since January
1, 2009, the updated CO; EF is implemented for emissions calculation 1990-2008 as well to
ensure consistent time series. Rest of EFs (CH4 and N2O) comes from the COPERT 5 model.

3.2.6.1.3 Railways (CRF 1.A.3.c)

In 2022, the fuel consumption in railway constituted 2.5% of GHG emissions from the total GHG
emissions in transport. Freight transport had a dominant role in railway fuel consumption. The
railway transport accomplishes around 33.7% (2022) of the total freight transport in Latvia
(measured in ton-kilometres) and the transit transport traffic to ports is dominant. Since 2012
the transported freight along the railway (measured in ton-kilometres) have decreased by
around 66.1% due to dependence on transit transport of goods from Russian Federation and
other neighboring countries. Fuel consumption has decreased by approximately 70.8% in 2022
compared to 2012.

The very sharp decline in fuel consumption came in exactly 2020, compared to 2019 (40.5%).
The decline in fuel consumption continued in 2022 and was 5.6% lower than in 2021.

It results in decreased GHG emissions by 5.7% in 2022 compared to 2021. Emission calculation
in railway transport includes railway transport operated by diesel locomotives.

Railway related fuel consumption is key categories for CO, emissions. In 2022, total GHG
emissions in railway, compared to 1990, have decreased by 86.5% (see Figure 3.36).
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Figure 3.36 Development of GHG emissions in railway (kt CO; eq.)
Methodological issues

Methods

When calculating emissions from railway, the 2006 IPCC Guidelines Tier 1 and Tier 2 methods
have been applied. The summary of the latest key category assessment, methods and EFs used
is presented in Table 3.35.
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Table 3.35 Summary of source category description (CRF 1.A.3.c)

Method All sources
estwnated

1.A3.c

CFM
N20

T1
T1

D
D

YES
Yes

The data on diesel oil consumption in railway derived from the CSB. Development of diesel oil
consumption is presented in Figure 3.37 and Table 3.36. As can be seen, starting from 2010
only small portion of biodiesel is used in railway.
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Table 3.36 Fuel consumption in railway (TJ)
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2016 2335
2017 2193
2018 2235
2019 1836
2020 1083
2021 1021
2022 963

Emission factors

67
29
78
55
42
38
37

Country specific EF for CO; emissions is used (“Guidance Manual for CO; emission estimations”
(2004)). Rest of EFs comes from the 2006 IPCC Guidelines and EMEP/EEA 2019 (see Table 3.37).

Table 3.37 Emission factors used in the calculation of emissions from railway

Fuel

type kt/PJ kt/PJ kt/PJ kt/PJ

Dieseloil = 74.75 = 0.00415 @ 0.0286 1.2332

3.2.6.1.4 Domestic Navigation (CRF 1.A.3.d)

kt/PJ

0.251823

kt/PJ

0.10943

kt/PJ

0.02353
(2003-2004)
0.09414
(1990-2007)
0.04707
(2008-2014)
0.005
(2015 -)

In 2022, fuel consumption in domestic navigation was responsible for around 0.3% of GHG

emissions from total GHG emissions in transport.

Although Latvia has several ports, domestic navigation providing transport of freight or
passengers among local ports is not developed. Major activities in ports deal with international
freight transport. In domestic navigation, the emissions are calculated for miscellaneous vessels
(tugs, barges, towboats, and icebreakers), recreational crafts and personal boats (Figure 3.38).

145



Latvia's National Inventory Report 1990-2022

30

25

20

10
o
-l
o
~

Figure 3.38 GHG emission development in domestic navigation (kt CO; eq.)

2018 I

2019 .
2020 N
2021
2022 Ew

kt CO, eq

[wn] (%3] G
2007 W
2008 am
2009 I
2010 I
2011 .
2012 I
2014
2015
2016 I
2017 .

1990 W
1991 N
1992
1993 1l
1994 1|
1995 N
1996 I
1997 I
1998 I
1999 I
2000 0
2001 0
2002
2003
2004
2005
2006 1

Fuel consumption and CO, emissions trend in domestic navigation mainly depends from
international (import, export) cargo activities in ports (cargo turnover and number of vessels
served in ports). Variation in domestic navigation’s fuel consumption in 2006-2022 indicates
that this consumption is highly dependent on the harbour services’ activities and weather
conditions.

Before the GHG emission calculation is performed CSB is asked to check and further confirm
fuel consumption in sector if fluctuation is more than 20% compare to the previous year.

Methodological issues

Methods

When calculating emissions from navigation, Tier 1 and Tier 2 methods from the 2006 IPCC
Guidelines have been applied. Country specific CO; EFs are used for emission calculation from
diesel oil consumption. The summary of the latest key category assessment, methods and EFs
used are presented in Table 3.38.

Table 3.38 Summary of source category description (CRF 1.A.3.d)

Method All sources
estlmated

1.A3d T1,72 CS (diesel); D
(gasoline)
CHa T1 D Yes
N20 T1 D Yes
Activity data

The data about diesel oil consumption and gasoline consumption in domestic navigation are
obtained from the CSB. CSB have started to collect data about diesel oil consumption and
gasoline consumption in domestic navigation from 2006. For the period of time 1990-2005 the
data for fuel consumption is used from the study “Evaluation of fuel consumption for domestic
aviation and navigation” (IPE, 2004). Development of fuel consumption in domestic navigation
is presented in Figure 3.39 and in Table 3.39.
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Figure 3.39 Development of gasoline and diesel oil fuel consumption in domestic navigation (TJ)

Part of the total consumption of diesel oil in domestic navigation is the provision of permanent
port service by miscellaneous vessels. Variation in domestic navigation’s fuel consumption in
2012-2022 indicates that total consumption is highly dependent on the additional harbour
services’ activities. In 2013, there had harbour deepening project of large scale resulting also in
significant increase in fuel consumption. After the realization of this project, the fuel
consumption in 2014 and 2015 come back to roughly 2012 level. Also in 2018 the main reason
of fuel consumption increase was performing of mentioned harbour service” activities. Due to
the rapid decline in cargo volumes in 2020, this was a key factor in the reduction in diesel oil
consumption in domestic navigation.

An additional factor that have an impact on fuel consumption in domestic navigation is weather
conditions. This can be observed in 2010 and 2011 when air temperature was low and sea was
covered by ice. An ice breaker operated many months to ensure operation of ports in 2010 and
2011. This factor had an impact on fuel consumption in 2010 and 2011.

In the last 10 years, diesel oil consumption has only been affected by the first of these factors.

Table 3.39 Fuel consumption in domestic navigation (TJ)

Year Diesel oil Gasoline

1990 11 2
1995 6 3
2000 6 3
2001 6 3
2002 6 4
2003 6 4
2004 6 4
2005 5 4
2006 4 4
2007 43 5
2008 85 5
2009 170 4
2010 212 3
2011 212 3

147



Latvia's National Inventory Report 1990-2022

Diesel oil Gasoline

2012 170 3
2013 340 4
2014 170 5
2015 129 3
2016 176 5
2017 187 5
2018 270 3
2019 132 4
2020 94 5
2021 98 9
2022 68 6

Emission factors

Default EFs for domestic navigation are used (2006 IPCC Guidelines and EMEP/EEA 2019, Table
3.40).

Table 3.40 Emission factors used in the calculation of emissions from domestic navigation (t/TJ)

Gasoline 69.3 0.0473 0.000296 13.1
Diesel ail 74.75 0.004 0.003 1.8 0.2 0.1

3.2.6.1 Uncertainties and time series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6. Activity data about fuel consumption in transport sector is mainly
available from 1990 and they are provided by CSB. Considering that CSB gives approximately
2% statistical sample error for statistical data uncertainty in activity data of fuel consumption in
transport is £2% in 2021. Before GHG emission calculation is performed CSB is asked to check
and further confirm fuel consumption in sector if fluctuation is more than 10% compare to the
previous year.

As mentioned above, for certain categories (domestic aviation and domestic navigation), fuel
consumption in the base year (1990) has been determined using a calculation model and an
extrapolation method (“Evaluation of fuel consumption for domestic aviation and navigation”
(IPE, 2004)). Consequently, the uncertainty over fuel consumption is relatively high and 20%
assumed.

CO; EF was estimated according to physical characterization of used fuels in country based on
average NCV reported by fuel consumers and carbon content so uncertainty was assigned as
quite low about 2%. If default CO; EF is used uncertainty was assigned about 5-10%. Default
CH4 and N0 EFs used in estimation of emissions were taken from the 2006 IPCC Guidelines, so
uncertainty was assigned 30-70%.

In order to maintain consistency with the time-series the estimation procedures have been
developed as described above (Section 1.6.). However, due to the fact that some of the
estimations are not based on activity data but on other factors as LTO cycles in civil aviation
sector, a certain degree of uncertainty exists. In road transport one important basic parameter
for the COPERT 5 model is vehicle-km, which is calculated through another model. This second
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model is based on the mileage driven by the vehicle noted at time of TA (annual
inspection/testing of the vehicle) at Road Traffic Safety Directorate. In case if there is in place
sharp changes of some external factors impacting the fuel consumption, for example economy
recession, or fuel price or energy tax, it will not be shown as clearly in the development of
vehicle mileage as in statistics on fuel consumption.

To ensure time series consistency any recalculations related with model version updating are
done for all time period. Linear interpolation has been implemented only for cases when activity
data fluctuation does not take place.

3.2.6.2 Source-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the transport sector in order to achieve these quality objectives. Meetings
dedicated for quality ensure and improvement are held annually among inventory and external
experts.

All Tier 1 general inventory level QC procedures listed in chapter 1.2. applicable to this sector
are used. These measures are implemented every year during the transport sector inventory.
In addition, the consumption of every type of fuel in the last year is checked and compared
with previous years. If large variations are discovered for certain fuels, responsible CSB staff is
contacted for an explanation.

The country specific CO; EFs used to calculate transport sector CO, emissions are compared
with IPCC default (2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 2,
Chapter 3, Mobile combustion) to see if they compare reasonably well.

In making this comparison, it can be concluded that all the country specific CO; EFs used are
within the interval specified in the 2006 IPCC Guidelines, this is between the lowest and the
highest values. The assessment is carried out taking into account the values represent 100
percent oxidation of fuel carbon content.

Estimated emission verification:

e All transport sector emission estimations are examined on the logical mistakes by
checking the time series of the activity data, EFs and emission consistency to display the
significant and illogic changes in the activity data and emissions.

e Emissions are checked using time series consistency check for the IEF estimated in CRF
Reporter and all IEF changes in time series are double-checked and reasonable
explanation for IEF changes has to be found under the each subsector source category
description. The calculated air transport emissions have been compared and verified
with Eurocontrol’s emission data for 2008-2022. The calculated activity data for fuel
consumption of LTO and cruise mode and emissions were comparable and very close
to those estimated by Eurocontrol.

e Forthe road transport examination is made on less aggregated level than CRF reporter.
Non CO; EF changes that are higher than 5% in time series are double-checked and
reasonable explanation for IEF changes has to be found.
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The QC form has been filled in for each category taking into account criteria given in QA/QC
plan approved in National legislation. All information on activity data and emission calculations
are stored and archived in the common FTP folder.

Additional QA/QC checks for Tier2 methodology

For emission calculation in road transport additional QA/QC check approach has to be
implemented. QC activities are realized with emission data and activity data QC.

It is assessed that implemented default EF from COPERT 5 model are applicable to national
circumstances because model comprises all the necessary technologies. Country specific EFs
for CO; are calculated based on the 2006 IPCC Guidelines methodology. Activity data (fuel
consumption, total number of vehicles) provider CSB has the internal QA/QC procedures based
on mathematical model and analysis to avoid logic mistakes. To ensure QA procedure expert
from Road Traffic Safety Directorate is asked to make peer review about the main assumption
implemented in emission calculation.

3.2.6.3 Category-specific recalculations

The following recalculations and improvements in 2024 submission have been made in the
transport sector since the 2023 submission (Table 3.41).

Table 3.41 Recalculations in CRF 1.A.3 Transport

Sub-category Recalculation

Road transport (CRF 1.A.3.b) All GHG emissions for time | Recalculations have been done due to the
period 1990 — 2021 have @ switch from COPERT 5.6.1 model version to
been recalculated COPERT 5.7.2 model version. In addition, the

distribution of buses in sub-groups and the
number of LCV vehicle and km travelled by
individual types of cars have been corrected.
Compared to the 2023 submission, overall
GHG emissions in road transport changed to
0.8% over the time period 1990 — 2021.

Civil aviation (CRF 1.A.3.a) All GHG emissions for time | Recalculations have been done due to the
period 2017 — 2021 have @ correction of jet fuel consumption. Compared
been recalculated to the 2023 submission, overall GHG emissions

in civil aviation decreased between 39% and
77%.

3.2.6.4 Source specific planned improvements

The applicability of implied EFs for international aviation calculated by Eurocontrol will be
studied.

3.2.7 Other Sectors (CRF 1.A.4)

3.2.7.1 Category description

CRF 1.A.4 Other Sectors include emissions from the small combustion of fuels in
Commercial/Institutional, Residential sectors and Agriculture/Forestry/Fisheries. In addition,
emissions from mobile machinery used in Commercial, Residential and Agriculture and Forestry
sectors are included here as off-road. Also emissions from the autoproducers are included in
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relevant sectors of CRF 1.A.4 —according to the 2006 IPCC Guidelines these emissions have to

be reported in sectors producing them.

The CRF subsector 1.A.4. Other Sectors were split into subsectors which are in line with the

2006 IPCC Guidelines/CRF Reporter structure:

e 1.A.4.a Commercial/Institutional:
* 1.A.4.a.i Stationary combustion;

* 1.A.4.a.ii Off-road vehicles and other machinery;

e 1.A.4.b Residential:
* 1.A.4.b.iStationary combustion;

* 1.A.4.b.ii Off-road vehicles and other machinery;

e 1.A.4.c Agriculture/Forestry/Fishing:
* 1.A.4.c.iStationary combustion;

e 1.A4.c.ii Off-road vehicles and other machinery;

* 1.A.4.c.iii Fishing.
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Figure 3.40 GHG emissions in CRF 1.A.4. Other Sectors by subsectors (kt CO; eq.)

2022

In Figure 3.40, there can be seen the distribution of GHG emissions in CRF 1.A.4 sector. The
largest part of emissions contribute CRF 1.A.4.b Residential subsector (35.3% in 2022). CRF
1.A.4.a Commercial/Institutional contributes 29.9% from 1.A.4 emissions, while CRF 1.A.4.c
Agriculture/Forestry/Fisheries, where also offroad emissions from Fisheries contributes 34.8%

of emissions.
Table 3.42 Emissions from Other Sectors (CRF 1.A.4) in 1990-2022 (kt)
o
kt kt CO2 eq. kt
1990 5493.45 10.70 0.527 5932.72 24.36 170.20 22.03 35.12
1995 1549.14 12.16 0.203 1943.44 11.09 141.72 21.22 9.95
2000 1049.47 10.10 0.175 1378.81 8.78 126.24 18.88 3.93
2005 1292.67 11.52 0.214 1671.88 9.87 142.91 19.42 3.66
2010 1458.02 8.63 0.247 1765.22 8.37 112.16 14.51 2.27
2011 1356.71 8.59 0.243 1661.44 8.10 117.50 14.98 2.23
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kt t

Year

kt CO2 eq. k
2012 1280.01 895 | 0253 1597.52 789 | 11729 1507 = 2.16
2013 125277 800 0251 1543.27 749 10426 1331 = 2.01
2014 125247 | 744 0253 1527.81 733 9688 1234 197
2015 122009 = 622 0.26 1462.51 679 7761  9.91 1.79
2016 124799 = 620 = 024 1485.76 657 7808  9.91 1.70
2017 1279.94 6.93 0.26 1543.84 682 8646  11.19  1.79
2018 1283.23 689 = 027 1546.67 661 8918 1152 = 1.81
2019 126020 = 657 = 027 1515.08 623 8463 11.06 166
2020 1299.41 5.74 0.29 1535.63 596 = 7488 @ 9.82 1.47
2021 134602 = 578 = 029 1584.19 595 7559  9.83 1.49
2022 131633 = 567 = 029 1553.30 605 7263  9.44 1.48
share of Energy ;1o 53.0% @ 44.6% 24.2% 234%  79.8% = 77.8% = 40.8%
total, 2022
2022 vs 2021 2.2% 1.8% | 2.2% -1.9% 1.7% = -3.9% = -3.9%  -0.8%
2022 vs 1990 76.0% | -47.0% @ -44.0% -73.8% 75.2%  -57.3% -57.1% -95.8%

CO; emissions in CRF 1.A.4 sector have decreased by 76.0% in 1990-2022 due to the transition
and reorganizations in the country after the collapse of Soviet Union, as mentioned in previous
chapters (Table 3.42). Since 2000 CO; emissions started to grow due to development of the
national economy, and increased by 31.0% in 2007. During economic crisis in 2008-2009
emissions decreased. In later years emissions fluctuated form year to year. In 2022, CO;
emissions from Other Sectors make up 22.1% from total CO, emission produced in Energy
sector. Compared to 2021, emissions have decreased by 2.2%.

CHa and N0 emissions in 2022 since 1990 have decreased by 47.0% and 44.0% accordingly. In
2022, CH4 emissions have decreased by 1.8% and N,O increased by 2.2% in comparison with
2021. They make up 53.0% and 44.6% from total emissions produced in Energy sector
accordingly.

Emissions of precursors from CRF 1.A.4 Other Sectors were estimated as well. SO, had the
biggest decrease by 95.8% in 1990-2022. It can be explained with fuel switching from coal, peat
and heavy fuel oils to natural gas and biomass. Also a strict National legislation was approved
to improve the quality of used liquid fuels in country. NOx emissions have also decreased by
75.2% in 1990-2022, NMVOC emissions —by 57.1%, and CO emissions — by 57.3%. The decrease
can also be explained with fuel switch from solid to natural gas and biomass, which have lower
EFs.

3.2.7.2 Methodological issues

Methods

The 2006 IPCC Guidelines” Tier 2 method was used to estimate CO; emissions from fuel
combustion as country specific parameters were used to estimate CO; EF. However, for some
fuels there are no country specific EFs, therefore the 2006 IPCC Guidelines Tier 1 method using
default EFs was used. The 2006 IPCC Guidelines’ Tier 1 method was used to calculate CH4 and
N0 emissions from the CRF 1.A.4 Sector.

Calculation of all emissions from fuel combustion is done with Excel databases developed by
the experts from LEGMC.

The general method for emission data preparation used:
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Em = EF = B, (3.9)

where:

Em — total emissions (kt)

EF — estimated or default emission factor (t/TJ)
Bg— amount of fuel in thermal units (TJ)

Emission factors and other parameters
The main sources for EFs are:

e National studies for country specific parameters and EFs;

e Data from only natural gas supplier company of natural gas physical characteristics;
e 2006 IPCC Guidelines;

e EMEP/EEA 2019.

Country specific EFs were used to calculate CO; and SO; emissions.
COz emission factors

CO> EFs for CRF 1.A.4 Other Sectors are estimated with the same equations and using same
methods as for CRF 1.A.1 Energy Industries sector, including calculation methods and
assumptions for landfill gas and other biogas as in CRF 1.A.1 sector.

For some fuels default CO; EFs from the 2006 IPCC Guidelines, Volume 2, Chapter 2 Stationary
combustion, Table 2.4, were taken due to unavailability of country specific data:

* anthracite — 98.3 kt/PJ;

» other liquid fuels — 73.3 kt/PJ;
* landfill gas — 54.6 kt/PJ;

* other biogas — 54.6 kt/PJ;

* biodiesel — 70.8 kt/PJ;

e straws—100 kt/PJ;

e charcoal — 112 kt/PJ;

» waste oils —73.3 kt/PJ.

For CRF 1.A.4.c.iii Fishing default EFs were taken from the 2006 IPCC Guidelines, Volume 2,
Chapter 3 Mobile combustion, Table 3.5.2:

» diesel oil — 74.1 kt/PJ;
* residual fuel oil = 77.4 kt/PJ.

SO, emissions factors

SO; EFs for CRF 1.A.4 Other Sectors are estimated with the same equations and using the same
method as for CRF 1.A.1 and CRF 1.A.2 sectors.

Other emission factors

The default CHs and N2O EFs are taken from the 2006 IPCC Guidelines, Volume 2, Chapter 2
Stationary combustion, Table 2.3 (CRF 1.A.4.a, 1.A.4.c). For estimating CH4 emissions from
wood in CRF 1.A.4.b.i sector, Tier 2 approach with country specific EFs was used. N2O EFs for
wood products are taken from the 2006 IPCC Guidelines, Chapter 2 Stationary combustion,
Table 2.3. It has to be noted that for wood and charcoal the lowest N,O EFs were taken from
the given range.
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NOy, CO and NMVOC EFs used in estimation of emission were taken from EMEP/EEA 2019,
Chapter 1.A.4 Small combustion, Tables 3-12 to 3-25 (CRF 1.A.4.b.i), Tables 3-7 to 3-10 (CRF
1.A.4.a.i, 1.A.4.c.i) and Tables 3-26 to 3-27.

List of other EFs can be seen in Table 3.43, Table 3.44 and Table 3.45.

Table 3.43 CH4, N2O, NO,, NMVOC, CO emission factors in CRF 1.A.4.a (kt/P)J)

Shale oil 0.01 0.0006 0.3033 0.0129 0.0403
LPG 0.005 0.0001 0.074 0.023 0.029
Other kerosene 0.01 0.0006 0.3033 0.0129 0.0403
Diesel oil 0.01 0.0006 0.3033 0.0129 0.0403
RFO 0.01 0.0006 0.3033 0.0129 0.0403
Other liquid 0.01 0.0006 0.3033 0.0129 0.0403
Anthracite 0.01 0.0015 0.173 0.0888 0.0931
Coal 0.01 0.0015 0.173 0.0888 0.931

Peat 0.01 0.0014 0.173 0.0888 0.931

Peat briquettes 0.01 0.0015 0.173 0.0888 0.931
0.073 0.00036 0.024

Natural gas 0.005 0.0001 0.04 0.002 0.03

Wood 0.091 0.3 0.57
03 0.004 0.162% 0.0696% 0.354%

Straws 0.3 0.004 0.091 0.3 0.57
Biodiesel 0.01 0.0006 0.3033 0.0129 0.0403
Landfill gas 0.005 0.0001 0.074 0.023 0.029
Other biogas 0.005 0.0001 0.074 0.023 0.029
Waste oils 0.3 0.004 0.3033 0.0129 0.0403

Table 3.44 CH4, N,O, NOx, NMVOC, CO emission factors in CRF 1.A.4.c (kt/P)J)

LPG 0.005 0.0001 0.074 0.023 0.029
Other kerosene 0.01 0.0006 0.3033 0.0129 0.0403
Diesel ail 0.01 0.0006 0.3033 0.0129 0.0403
RFO 0.01 0.0006 0.3033 0.0129 0.0403
Other liquid 0.01 0.0006 0.3033 0.0129 0.0403
Coal 0.3 0.0015 0.173 0.0888 0.931

Peat 0.3 0.0014 0.173 0.0888 0.931

Peat briquettes 0.3 0.0015 0.173 0.0888 0.931
Natural gas 0.005 0.0001 0.074 0.023 0.029
Wood 0.3 0.004 0.091 0.3 0.57
Straws 0.3 0.004 0.091 0.3 0.57
Biodiesel 0.01 0.0006 0.3033 0.0129 0.0403
Other biogas 0.005 0.0001 0.074 0.023 0.029
Waste oils 0.3 0.004 0.3033 0.0129 0.0403

Table 3.45 CHa, N,O, NO, NMVOC, CO emission factors in CRF 1.A.4.b (kt/PJ)

LPG 0.005 0.0001 0.042 0.0018 0.022
Other kerosene 0.01 0.0006 0.069 0.00017 0.0037
Diesel oil 0.01 0.0006 0.069 0.00017 0.0037

36 Tier 2 IEF for emission calculation from Wood combustion in 2022 — kt/PJ
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RFO 0.01 0.0006 0.069 0.00017 0.0037

Coal 0.3 0.0015 0.158 0.174 4.787

Peat 0.3 0.0014 0.158 0.174 4.787

Peat briquettes 0.3 0.0015 0.158 0.174 4.787

Natural gas 0.005 0.0001 0.042 0.0018 0.022

Wood*’ 0.232 0.0015 0.0649 0.4431 3.477
Charcoal 0.2 0.0003 0.05 0.6 4
Straws 0.3 0.004 0.05 0.6 4

Gasoline EFs are used for CHs and N,O emission estimation from off-roads (2006 IPCC
Guidelines, Volume 2, Chapter 3 Mobile combustion, Table 3.3.1.). As there is no information
about distribution between 2-stroke and 4-stroke engines, it was assumed that 25% of
consumed gasoline is combusted in 2-stroke engines, while 75% in 4-stroke engines. Such an
assumption has been made, based on Danish data that were presented in EMEP/EEA 2019 for
air pollutants’ calculations. NOyx, CO and NMVOC EFs used in estimation of emission were taken
from EMEP/EEA 2019, Chapter 1.A.4 Non-road mobile sources and machinery, Table 3-1 and
Table 3-2. Default diesel oil EFs are used for CHs and N2O emission estimation from off-roads
(2006 IPCC Guidelines, Volume 2, Chapter 3 Mobile combustion, Table 3.3.1.) and EFs for
precursors were taken from EMEP/EEA 2019 Chapter 1.A.4. Non-road mobile sources and
machinery. NOy, CO and NMVOC EFs used in estimation of emission were taken from EMEP/EEA
2019, Chapter 1.A.4 Non-road mobile sources and machinery, Table 3-1 and Table 3-2. It was
assumed that not all diesel oil in sector CRF 1.A.4.a combusts in off-roads (99% form total diesel
oil combustion in sector), but 1% is used in stationary combustion. For sector CRF 1.A.4.b it is
assumed that all diesel oil used is used in off-roads.

Also, diesel oil and residual fuel oil consumed in Fisheries sector was assumed as consumed by
fishing ships and EFs were taken from the 2006 IPCC Guidelines, Volume 2, Chapter 3 Mobile
combustion, Table 3.5.2 and Table 3.5.3. EFs for precursors are taken from EMEP/EEA 2019,
Chapter 1.A.3.d., Table 3-1. It was assumed that not all diesel oil combusts in off-roads, but 99%
of amount that is produced in 1.A.4.c. CSB confirmed that 1% of diesel oil is used in stationary
combustion.

EFs for gasoline and diesel oil consumed in off-roads and diesel oil and residual fuel oil
consumed in Fisheries are presented in Table 3.46.

Table 3.46 CH4, N,O, NO,, NMVOC, CO emission factors for gasoline, diesel and RFO (kg/t38)*°

- - "
A
NO NO

CHa 0.18 0.12 0.00415 NO

N20 0.0004 0.002 0.0286 NO NO NO

1.A4 Al NOx 2.49 6.48 11.33 NO NO NO
NMVOC = 112.66 15.71 1.07 NO NO NO

co 695.13 800.35 6.78 NO NO NO

LAb.ii CHa 0.18 0.12 0.00415 NO NO NO

37 |EF for 2022 — kt/PJ. Calculations for CH4, NOx, NMVOC and CO emissions done using Tier 2 methodology and country
specific residential combustion plant distribution

38 For CH4 and N>O — kt/PJ

39 For sectors CRF 1.A.4.a.ii and CRF 1.A.4.c.ii NOx, NMVOC and CO IEF are shown in the table. For these sectors calculations
are made using Tier 2 method from EMEP/EEA 2019 1.A.4i Non-road mobile sources and machinery Table 3-2, Table 3-3 and
Table 3-4.
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Gasoline Diesel oil
Categor Diesel oil RFO
2-stroke | 4-stroke - Agrlculture Forestry

N20 0.0004 0.002 0.0286 NO
NOx 2.765 7.117 32.629 NO NO NO
NMVOC = 227.289 18.893 3.377 NO NO NO
Cco 620.793 | 770.368 10.774 NO NO NO
CHa 0.17 0.08 NO 0.00415 0.00415 NO
N20 0.0004 0.002 NO 0.286 0.286 NO
1.AA4.cii NOx 2.49 6.48 NO 12.81 8.88 NO
NMVOC = 112.66 15.71 NO 1.26 1.06 NO
Cco 695.13 800.35 NO 6.74 6.96 NO
CHa NO NO 0.007 NO NO 0.007
N20 NO NO 0.002 NO NO 0.002
1.A4.c.iii NOx NO NO 78.3 NO NO 79.3
NMVOC NO NO 2.8 NO NO 2.7
Cco NO NO 7.4 NO NO 7.4

Activity data

Mainly emissions from fuel combustion are calculated using fuel consumption data from the
CSB Energy Balance. The data collection system for CRF 1.A.4 sector is the same as for CRF 1.A.1
and CRF 1.A.2 sectors. Data on fuel consumption in 1.A.4 sector are presented in Annex A.3.1
“1.A.4 Other Sectors”.

Autoproducers data prepared by CSB are taken into account into the calculation of the
emissions from CRF 1.A.4 sector according to the 2006 IPCC Guidelines.

Gasoline and diesel oil combustion is reported as off-roads in CRF 1.A.4 sector. Only 1% of diesel
oil is combusted stationary in CRF 1.A.4.a and CRF 1.A.4.c.

In CRF 1.A.4.c.iii Fishing it is assumed, that diesel oil and residual fuel oil is consumed by fishing
vessels.
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Figure 3.41 Fuel consumption in Other Sectors (CRF 1.A.4) for 1990-2022 (PJ)

The major decrease in 1990-2022 was for solid fuel consumption — 99.2%, liquid fuels
consumption — 62.3% (Figure 3.41) and gaseous fuels by 58.2%. It is explained with fuel
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switching processes when solid and liquid fuels were replaced with cheaper fuels. Also stronger
legislation contributed fuel switching to the type of fuels with a lower level of emissions.

Since 1990 biomass dominates as a fuel in CRF 1.A.4 sector. The biggest part of solid biomass
consumption goes to Residential sector where biomass is the main fuel in small capacity
burning installations. Consumption of biomass fuel has increased by 3.5% in 1990-2019 in
Other Sector but, compared to 2020, consumption have decreased by 8.0% comparad to 2021.
It can be seen that the amount of biomass has been fluctuating over the recent years which
can be partly explained with changes of HDD. In 2021, increased by 0.5% compared to 2020
and in 2022 decreased by 2.7% compared to 2021.
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Figure 3.42 Fuel consumption in Residential sector (CRF 1.A.4.b) for stationary combustion and HDD in
Latvia (PJ;HDD)

As it can be seen in Figure 3.42, fuel consumption in 1.A.4.b sector is related with changes in
temperature — in years where HDD are more, the amounts of consumed fuel are also larger,
especially it can be seen in 1994-2003. In 2009-2010 the correlation between HDDs and
consumption is less visible because of impact of global crisis, which clearly affected the
Residential sector. Difference in trend between fuel used and HDD could be explained with
changes in heating devices that impact the amount of fuel used (more energy efficient). Higher
efficiently boiler will use less fuel to produce the same amount of heat. Also, energy efficiency
was increasing due to building new and renovating residential buildings to be more energy
efficient.

3.2.7.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Uncertainty for activity data of fuel combustion in CRF 1.A.4 sector is +2% in 2022. CSB gives
approximately 2% statistical sample error for statistical data. According to CSB, as data is
obtained using information given by respondents, this number is a variation coefficient which
characterizes selection of respondents. Total variation coefficient for energy balance is within
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2-3%. In Latvia all fossil fuels (oil, natural gas and coal) are imported and import and export
statistics are fairly accurate.

Uncertainty of activity data for solid biomass was assigned 1% as biomass activity data was
collected by CSB with questionnaires sent by enterprises consumed biomass. Uncertainty for
peat combustion activity data was assigned 2%. Uncertainty of landfill gas stationary
combusted in enterprises covered by CRF 1.A.4 Other Sectors was assumed rather low — 2%
because the combusted fuel amount is obtained directly from landfill plant that has precise
measurement equipment for accounting of combusted fuel.

CO; EF was estimated according physical characterization of used fuels in country based on
average NCV reported by fuel consumers and carbon content, hence the uncertainty for liquid
fuels was assigned as quite low — about 10%. The same level of uncertainty was assigned for
solid fuels. CO2 EF for natural gas was assumed rather low —as 5% because annual plant specific
fuel data is used to estimate EF. Uncertainty for coal is assumed 3% provided in 2017 research
“Determination of Carbon Content and Calculation of Carbon Dioxide Emission Factors”.

CHa and N0 EFs used in estimation of emissions were taken according to the 2006 IPCC
Guidelines, Volume 2, Chapter 2 Stationary combustion, Table 2.12., which provides the range
of default values for uncertainties. The uncertainty both for CH4 and N,O EFs was assigned as
uncertainties used in previous submissions — 50%.

Time series of the estimated emissions are consistent and complete because the same
methodology, EFs and data sources are used for sectors for all years in time series. Emissions
from all sectors are estimated or reported as not occurring / not applicable, therefore there are
no “not estimated” sectors.

3.2.7.4 Category-specific QA/QC and verification
All documentation and information received for inventory purposes are archived in FTP folder.
Activity data verification

All sources of energy data are presented in the corresponding NIR chapter as well as
disaggregated data at the finest level possible are presented in the corresponding Annex A.3.1.
Data completeness has been explained in the previous subchapter.

Activity data has been checked at the data provider — CSB, which has its own internal QA/QC
procedures based on mathematic model and analysis to avoid logic mistakes. When activity
data is received, the sectoral expert responsible for the emission estimation and reporting is
comparing all data changes with the previous inventory, and all changes are explained in the
corresponding subchapter. All fluctuations or changes in NCVs are double checked and agreed
with CSB.

All activity data used in SA are also compared with activity data used in RA estimations. All
significant differences (5%) are explained in the corresponding subchapter. Apparent
consumption reported in GHG inventory has been compared with activity data form AQ in
Annex A.3.3.

Emission factor verification

For country-specific CO; EFs, the sources of the calorific values and carbon content, as well as
these values are provided in 3.2.7.2 Methodological issues.
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Country specific CO; values for year are compared with default ones available in the 2006 IPCC
Guidelines, Volume 2, Chapter 2 Stationary combustion, Table 2.2. Whether country specific
CO; EF is oris not in the confidence interval, can be seen in Table 3.47.

Table 3.47 Comparison of country specific and the 2006 IPCC Guidelines default CO; emission factor
values (kt/PJ)

Fuel type

Gasoline 67.50 71.18 73.00
Diesel oil 72.60 74.75 74.80
RFO 75.50 77.36 78.80
LPG 61.60 62.75 65.60
Jet fuel 69.70 72.23 74.40
Other kerosene 70.80 72.24 73.70
Other liquid 72.20 72.59 74.40
Shale oil 67.80 77.12 79.20
Peat 100.00 105.99 108.00
Natural gas 54.30 55.52 58.30
Wood 95.00 109.98 132.00
Firewood 95.00 108.45 132.00
Wood waste 95.00 117.32 132.00
Wood chips 95.00 98.70 132.00
Wood 95.00 105.03 132.00
briquettes
Pellete wood 95.00 104.10 132.00
91.60 (1990-
2002)
Coal 89.50 94.08 (2003- 99.70
2013)

96.54 (2013-)
All country specific values incorporate in the 2006 IPCC Guidelines default CO; EF value range.
Emission verification:

To verify CO, emissions, logical mistakes are examined by checking the time series of the
activity data, EFs and emissions consistency to display all significant and illogical changes in the
activity data and emissions. Emissions of precursors in the database are cross-checked with
emissions reported within CLRTAP for verification purposes.

CO; emissions are compared with emissions in RA estimations, and all significant differences
(£5%) are explained in the corresponding subchapter.

3.2.7.5 Category-specific recalculations

No recalculations were done for this sector.

3.2.7.6 Category-specific planned improvements

No improvements are planned for this sector.
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3.2.8 Other (CRF 1.A.5)

3.2.8.1 Category description

Under the CRF 1.A.5.b Other Mobile sources emissions from liquid fuels — gasoline, diesel oil
and jet kerosene. These emissions appear since 1995 (Table 3.48).

Table 3.48 Emissions from Other sources (CRF 1.A.5) in 1990-2022 (kt)

Kt t

kt CO; eq. k
1990 NO,NE NO,NE NO,NE NO,NE NO,NE NO,NE NO,NE NO,NE
1995 6.18 4.32E-05 | 0.00017 6.22 0.008 2.4 0.038 0.004
2000 0.14 9.67E-07 | 3.87E-06 0.14 1.76E-04 0.05 0.001 1.32E-05
2005 7.62 0.0006 0.00021 7.69 0.14 0.75 0.017 0.008
2010 7.87 0.0006 0.00021 7.94 0.16 0.58 0.015 0.005
2011 7.22 0.0006 0.00020 7.29 0.15 0.51 0.013 0.005
2012 7.33 0.0006 0.00020 7.40 0.15 0.60 0.014 0.005
2013 6.45 0.0005 0.00018 6.51 0.12 0.69 0.015 0.004
2014 9.44 0.0007 0.00026 9.53 0.20 0.65 0.017 0.006
2015 9.57 0.0008 0.00026 9.66 0.21 0.52 0.015 0.006
2016 11.39 0.0009 0.00031 11.50 0.23 0.95 0.023 0.007
2017 13.17 0.0012 0.00036 13.30 0.31 0.31 0.015 0.008
2018 19.85 0.0016 0.00054 20.04 0.43 1.05 0.031 0.013
2019 23.70 0.0019 0.00064 23.92 0.49 1.66 0.043 0.015
2020 14.72 0.0013 0.00040 14.87 0.35 0.39 0.018 0.009
2021 23.90 0.0020 0.00065 24.13 0.53 1.09 0.035 0.015
2022 24.23 0.0016 0.00066 24.45 0.43 2.92 0.061 0.015
Share of
Energy 0.4% 0.02% 0.1% 0.4% 1.7% 3.2% 0.5% 0.4%
total, 2022
2022 vs
5021 1.4% -18.9% 2.1% 1.4% -19.4% 167.4% 71.2% 1.8%
2022 vs
1995 292.3% | 3699.3% @ 282.8% 292.9% 5263.7% 21.5% 59.3% 284.3%

In the recent years there has been an increase of fuel consumption and therefore increase in
emissions. CO; emissions 2021-2022 have increased by 1.4%, and N2O by 2.1%, but CHa
emissions decreased by 18.9%.

3.2.8.2 Methodological issues

Methods

The 2006 IPCC Guidelines’ Tier 1 method was used to calculate GHG emissions from the 1.A.5.b
Other Mobile source sector.

Calculations of all emissions from fuel combustion are done with Excel databases developed by
experts from LEGMC.

The general method for preparing inventory data was used:

Em = EF + B, (3.10)

where:
Em — total emissions (kt)
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EF — estimated or default emission factor (t/TJ)
Bg— amount of fuel in thermal units (TJ)

Emission factors and other parameters

Default EFs for direct GHGs from aircrafts are taken from the 2006 IPCC Guidelines, Volume 2,
Chapter 3 Mobile combustion, Table 3.5.2 and Table 3.6.4 (Table 3.49).

Precursors EFs were taken from EMEP/EEA 2019. Country specific EFs were used to calculate
SO, emissions.

Table 3.49 CO,, CHa, N2O, NO,, NMVOC, CO emission factors*°

__

Aviation gasoline 70.0 0.0005 0.002 19 1200
Diesel oil 74.1 0.007 0.002 78.5 2.8 7.4
Jet fuel 71.5 0.0005 0.002 4 19 1200

3.2.8.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Uncertainty for activity data of fuel combustion in sectors CRF 1.A.5.b is 2+% in 2022 because
official statistical information from CSB is used.

EFs used for emission estimation were taken from the 2006 IPCC Guidelines. For diesel oil the
uncertainty for CO; EF, according to these Guidelines, Volume 2, Chapter 3 Mobile combustion,
Section 3.5.1.7, is 2%, but for CH4 and N,O it is much higher —about 50%. For aviation gasoline
and jet fuel, the uncertainty for CO; EF, according to the 2006 IPCC Guidelines, Volume 2,
Chapter 3 Mobile combustion, Section 3.6.1.7, is 5%, but for CHs and N0 it is assumed that the
uncertainty is 100%.

Time series of the estimated emissions are consistent and complete because the same
methodology, EFs and data sources are used for sectors for all years in time series.

3.2.8.4 Category-specific QA/QC and verification

All the documentation and information received for inventory purposes is archived in FTP folder
(maintained by LEGMC).

Activity data verification

All sources of energy data are presented in the corresponding NIR chapter (3.2.8.2
Methodological issues) as well as disaggregated data at the finest level possible are presented
in the corresponding Annex A.3.1 “1.A.5 Other”. Data completeness has been explained in the
previous subchapter.

Activity data has been checked at the data provider — CSB, that has its own internal QA/QC
procedures based on mathematic model and analysis to avoid logic mistakes. When activity
data is received, the sectoral expert responsible for the emission estimation and reporting is
comparing all data changes with the previous inventory, and all changes are explained in the

40 Units for GHGs are in kt/PJ, for precursors GHGs in kg/Mg.
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corresponding subchapter. All fluctuations or changes in NCVs are double checked and agreed
with CSB.

All activity data used in SA are also compared with activity data used in RA estimations. All
significant differences (+5%) are explained in the corresponding subchapter.

Emission factor verification

As all EFs are taken from the 2006 IPCC Guidelines, no additional verification procedures have
been performed.

Emission verification

To verify CO, emissions, logical mistakes are checked by checking the time series of the activity
data, EFs and emissions consistency to display all significant and illogical changes in the activity
data and emissions. The emissions of precursors GHGs in the database are cross-checked with
emissions reported within CLRTAP for verification purposes.

CO; emissions are compared with emissions in RA estimations, and all significant differences
(£5%) are explained in the corresponding subchapter. Apparent consumption reported in GHG
inventory has been compared with activity data form AQ in Annex A.3.3.

3.2.8.5 Category-specific recalculations

No recalculations were done for this sector.

3.2.8.6 Category-specific planned improvements

No improvements are planned for this sector.

3.3 FUGITIVE EMISSIONS FROM SOLID FUELS AND OIL AND NATURAL
GAS (CRF 1.B)

Under the 1.B Fugitive emissions category CO,, CHs and NMVOC emissions from operations
with natural gas and light liquid fuels are reported (Table 3.50).

Table 3.50 Reported fugitive CO,, CHs4, NMVOC emissions in Latvia in 1990-2022 (kt)

Aggregate GHGs NMVOC
kt kt

rear kt CO: eq.
1990 0.0115 9.90 277.30 4.31
1995 0.0092 7.92 221.63 3.28
2000 0.0070 6.03 168.72 2.55
2005 0.0062 5.33 149.17 2.35
2010 0.0043 3.66 102.60 2.40
2015 0.0129 4.11 115.15 2.44
2016 0.0119 4.66 130.58 2.10
2017 0.0157 6.11 171.02 0.95
2018 0.0093 3.64 101.88 0.68
2019 0.0102 3.91 109.52 0.75
2020 0.0110 4.00 112.12 0.81
2021 0.0109 3.95 110.53 0.79
2022 0.0086 3.52 98.45 0.57
Share of

Energy total, 0.0001% 32.9% 1.5% 4.7%

2022
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Aggregate GHGs NMVOC
kt kt

Year

kt CO2 eq.
2022 vs 2021 -21.10% -10.92% -10.92% -28.7%
2022 vs 1990 -25.46% -64.50% -64.50% -86.8%

Only particulate matter emissions are estimated from hard coal transportation in Latvia and
reported within CLRTAP. It is assumed that no GHG emissions are generated during hard coal
transportation via railways.

There are lasting peat extraction and manufacturing traditions in Latvia. As stated in the 2006
IPCC Guidelines, Volume 4 Agriculture, Forestry and Other Land Use, Chapter 1 Introduction,
with current state of scientific knowledge, it is possible to provide methods for estimating CO»
and N0 emissions associated with management of peatlands, and CO, from conversion to
wetlands by flooding. However, according to the 2006 IPCC Guidelines, Volume 4, Chapter 7
Wetlands, all on-site sources of GHG emissions should be reported under AFOLU Wetlands
category regardless of the end-use of peat.

There are no coal mines in Latvia and therefore no fugitive emissions from mining processes
occur.

3.3.1 Fugitive emission from oil (CRF 1.B.2.a)

3.3.1.1 Category description

CRF sector 1.B.2.a Qil includes NMVOC emissions from refined oil products storage and
distribution. There are no oil refineries in Latvia, therefore NMVOC emissions from gasoline
distribution only were calculated for 1990-2022.
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Figure 3.43 Fugitive NMVOC emissions from oil products in 1990-2022 (kt)

NMVOC emissions trend can partly be explained with fluctuating costs of gasoline as well as
changes in technology, that impact gasoline consumption in Energy sector. In 2005-2007 there
are rise in emissions that can be explained with the economic growth, however, in 2008 due to
global crisis, the use of gasoline, as well as NMVOC emissions decreased, and continued to
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decline after that because the consumption of gasoline in road transport are decreasing as the
share of cars using diesel fuel increased rapidly in the total number of passenger cars (Figure
3.43).

Since 1990 up 2022 NMVOC emissions have decreased by 76.7%. In 2022, NMVOC emissions
have decreased by 14.8% compared to 2021.

3.3.1.2 Methodological issues

Methods

EMEP/EEA 2023 Tier 1 methodology is used to estimate fugitive NMVOC emissions from
operations with gasoline in 1990-2022. It uses the general equation, where emissions are
obtained by multiplying the total amount of gasoline sold with the EF.

Emission factors

For emission calculation from gasoline distribution EF was taken from EMEP/EEA 2023, Chapter
1.B.2.a.v Distribution of oil products, Table 3-1.

NMVOC EF — 2.2 kg/Mg oil assuming the Stage | vapour recovery.
Activity data

Activity data for NMVOC emission calculation was taken from CSB Energy Balance (Table 3.51).

Table 3.51 Gasoline consumption in Latvia in 1990-2022 (TJ)

Gasoline consumption (TJ)

1990 26796
1995 18128
2000 14831
2005 15126
2010 12667
2011 11926
2012 10146
2013 9282
2014 9018
2015 8922
2016 8751
2017 8362
2018 8030
2019 7637
2020 7317
2021 7232
2022 6233

3.3.1.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Activity data for fugitive emissions from operations with gasoline were taken from CSB and
uncertainty was assumed as low as 2% statistical frame mistake. Uncertainty for EF is assumed
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as 100%, according to the 2006 IPCC Guidelines, Volume 2, Chapter 4 Fugitive emissions, Table
4.2 (refined product distribution).

Time series of the estimated emissions are consistent and complete because the same
methodology, EFs and data sources are used for sectors for all years in time series. Emissions
from all sectors are estimated or reported as not occurring/not applicable therefore there are
no “not estimated” sectors.

3.3.1.4 Category-specific QA/QC and verification
All documentation and information received for inventory purposes are archived in FTP folder.

Activity data verification

All sources of energy data are presented in the corresponding NIR chapter (3.3.1.2
Methodological issues) as well as disaggregated data at the finest level possible are presented
in the corresponding Annex A.3.1. Data completeness has been explained in the previous
subchapter.

Activity data has been checked at the data provider — CSB, which has its own internal QA/QC
procedures based on mathematic model and analysis to avoid logic mistakes. When activity
data is received, the sectoral expert responsible for the emission estimation and reporting is
comparing all data changes with the previous inventory, and all changes are explained in the
corresponding subchapter. All fluctuations or changes in NCVs are double checked and agreed
with CSB.

Emission factor verification

As all EFs are taken from EMEP/EEA 2023, no additional verification procedures have been
performed.

Emission verification

To verify NMVOC emissions, logical mistakes are examined by checking the time series of the
activity data, EFs and emissions consistency to display all significant and illogical changes in the
activity data and emissions. Emissions are also cross-checked with emissions reported within
CLRTAP for verification purposes.

3.3.1.5 Category-specific recalculations

NMVOC emissions from gasoline distribution were recalculated from 1990 till 2021 according
to implementation of new EMEP/EEA 2023 guidelines and updating of NMVOC EF for
distribution of gasoline.

3.3.1.6 Category-specific planned improvements

No improvements are planned for this sector.
3.3.2 Fugitive emissions from natural gas (CRF 1.B.2.b, CRF 1.B.2.c, CRF 1.B.2.d)

3.3.2.1 Category description

CO3, CHa and NMVOC emissions from operations with natural gas are reported in the following
sub-sectors CRF 1.B.2.b Natural gas sector:
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e 1.B.2.b.i Venting;
e 1.B.2.b.iii All other:
e 1.B.2.b.iii 4 Transmission and storage;
e 1.B.2.b.iii 5 Distribution;
* 1.B.2.b.iii 6 Other (includes leakage at residential and commercial sectors)

Table 3.52 Fugitive CH4, CO; and NMVOC emissions from natural gas 1990-2022 (kt)

Aggregate GHGs | NMVOC
kt kt

Veat kt CO: eq.
1990 0.0115 9.90 277.30 297
1995 0.0092 7.92 221.63 237
2000 0.0070 6.03 168.72 1.80
2005 0.0062 5.33 149.17 1.60
2010 0.0043 3.66 102.60 1.77
2011 0.0054 252 70.60 0.86
2012 0.0049 3.18 89.17 0.98
2013 0.0080 4.04 113.13 1.28
2014 0.0138 5.41 151.57 1.93
2015 0.0129 4.11 115.15 2.00
2016 0.0119 4.66 130.58 1.66
2017 0.0157 6.11 171.02 0.53
2018 0.0093 3.64 101.88 0.28
2019 0.0102 3.91 109.52 0.36
2020 0.0110 4.00 112.12 0.45
2021 0.0109 3.95 110.53 0.43
2022 0.0086 352 98.45 0.25
> hta;faiszgzezr & 0.0001% 32.9% 1.5% 2.1%
2022vs2021 | -21.10%  -10.92% -10.92% -41.18%
2022vs 1990 = -25.46%  -64.50% -64.50% -91.42%

GHG emissions have decreased in 1990-2022 by 64.5%. There are few years where the
emissions increased, and in all cases the increase is related with repair works and
modernisation of existing pipeline system. Compared to 2021, emissions have decreased by
10.92% in 2022 mainly due to lower emissions from venting in transmission system because no
initially planned repair works were carried out in transmission pipelines with Russia and there
are no plans to carry them out at all, because these pipelines will no longer be used.

Table 3.53 Pipeline length 1990-2022 (km)

Transport (main) Distribution
gas pipeline pipeline
system lenght, lenght, km
km
1990 1109 -
1995 1213 -
2000 1213 3085
2005 1281 4339
2010 1240 4825
2011 1240 4857
2012 1240 4898
2013 1240 4934
2014 1240 4967
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Transport (main) Distribution

gas pipeline pipeline
system lenght, lenght, km
km
2015 1191 5040
2016 1191 5124
2017 1188 5212
2018 1188 5243
2019 1188 5272
2020 1188 5337
2021 1190 5381
2022 1190 5420

Information about gas pipeline length was received from JSC “Latvijas Gaze” (1990-2016) and
can be seen in Table 3.53. In 2017 after liberalization of the Latvian gas market “Latvijas Gaze”
was split up and JSC “Conexus Baltic Grid” was handed over the natural gas infrastructure (main
transmission system and underground gas storage) and JSC “Gaso” natural gas distribution.
Pipeline length differs from year to year due to construction of new pipelines and closing old
ones.

In the distribution part of pipeline system operated by AS “Gaso” gas pressure ranges from
20mbar to 16bar. Gas pressure in the transmission part of pipeline system operated by JSC
“Conexus Baltic Grid” is around of 35bar. Pipeline materials are range from steel pipes with
bitumen insulation (USSR) and with triple polyethylene insulation after separation from the
USSR; polyethylene pipes. Gas quality and parameters of natural gas to be input into
transmission and storage system in JSC “Conexus Baltic Grid” is measured by ISO standards?*®.

3.3.2.2 Methodological issues
Methods

LEGMC received data about CHa emissions from the natural gas holding company JSC “Latvijas
Gaze” for the time period 1990-2016. Consequently JSC “Latvijas Gaze” calculates emissions
itself, using data of natural gas density and other physical parameters and measures the
content of methane and other chemical compounds in natural gas, therefore it is assumed as
Tier 3 method, using country-specific data and calculations. In 2017, after liberalization of the
Latvian gas market JSC “Conexus Baltic Grid” was handed over the natural gas infrastructure
(main transmission system and underground gas storage) and JSC “Gaso” natural gas
distribution. Therefore information about fugitive emissions form natural gas starting from
2017 is received from new companies.

JSC “Conexus Baltic Grid” calculates emissions from main transmission system and
underground gas storage for:

e venting (CRF1.B.2.c.1.ii);
e transmission and storage (CRF 1.B.2.b.iii 4).

JSC “Gaso” calculates emissions from distribution system for:

e venting (CRF 1.B.2.c.1.ii);

41 https.//www.conexus.lv/gas-quality-standards
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e distribution (CRF 1.B.2.b.iii 5 );
e other (CRF 1.B.2.b.iii 6).

Detailed description of the methodologies used for emission calculations is available in Annex
A.3.6 Fugitive emissions.

Activity data

CH4 emissions are obtained from the holding company JSC “Latvijas Gaze” (1990-2016), JSC
“Conexus Baltic Grid” (2017-now), JSC “Gaso” (2017-now) and the activity data (millions m?3)
are provided in Table 3.54.

Table 3.54 Amounts of natural gas leaked in 1990-2022 (10° m

Year

1990
1995
2000
2005
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

1.B.2.c.1.ii

Venting

1.B.2.b.iii 4
Transmission

1.B.2.b.iii 5
Distribution

1.B.2.b.iii
6 Other

5.61
4.32
3.11
3.25
1.64
1.77
1.34
1.09
1.53
0.95
0.93
0.83
041
0.84
1.04
1.00
0.46

and storage

0.13
0.13
0.11
0.09
0.06
0.05
0.05
0.04
0.04
0.04
0.04
0.01
0.01
0.01
0.01
0.01
0.01

0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.66
0.71
0.67
0.73
0.72
0.73
0.73
0.75
0.76

12.44
9.94
7.57
6.12
4.59
1.70
3.35
4.06
5.69
4.35
5.18
7.82
4.42
4.40
4.32
4.26
4.15

)

Total

18.87
15.08
11.48
10.15
6.98
4.21
5.43
5.89
7.93
6.06
6.83
9.39
5.56
5.98
6.10
6.02
5.38

In Table 3.54 information received from natural gas companies and represents natural gas

companies’ calculations about amount of natural gas leaked 1990-2022.

Table 3.55 Amounts of natural gas in 1990-2022 (10° m

Year Import Export Stock Apparent
change | consumption

1990
1995
2000
2005
2010
2011
2012
2013
2014
2015
2016
2017
2018

3310
1241
1385
1790
1125
1755
1716
1698
947
1306
1132
1243
1415

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

223
-13
26
95
696
-151
-208
-229
366
19
248

17

2937
1254
1359
1695
1821
1604
1508
1461
1313
1325
1380
1219
1432
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Year Import Export Stock Apparent
change | consumption
NO NO

2019 1354 1354
2020 1115 NO -1 1114
2021 1187 NO NO 1187
2022 841 NO 2 843

In Table 3.55 information about natural gas net supply from CSB Energy Balance is provided.

3.3.2.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

The level of uncertainty was determined by natural gas distributing company JSC , Latvijas
Gaze”, JSC “Conexus Baltic Grid” and JSC “Gaso”. The uncertainty both for activity data (gas
amounts) and CHa, CO2 and NMVOC emissions from gas venting and natural gas leakages in gas
distribution and transmission systems, as well as in gas storage facility is assigned as quite low
— 10%, as these were estimated by the enterprise operated with natural gas by methodology
developed for enterprise. However, for other leakage (CRF 1.B.2.b.iii 6) the uncertainty for the
emissions is assumed as 35%.

Emissions from all sectors are estimated or reported as not occurring / not applicable therefore
there are no “not estimated” sectors.
3.3.2.4 Category-specific QA/QC and verification

JSC “Latvijas Gaze”, JSC “Conexus Baltic Grid” and JSC “Gaso” report fugitive CHs emissions from
the operations with natural gas, estimates CH4 and CO2 emissions according to methodology
that is verified and approved by the Environment State Bureau. Underground storage
“InCukalns” also has an ISO standard and all the information obtaining procedures are
controlled and verified.

Emissions are compared with calculations made using Tier 1 methodology from 2006 IPCC
Guidelines Chapter 4: Fugative Emissions emission factors from Table 4.2.4 “Tier 1 emission
factors for fugitive emissions (including venting and flaring) from oil and gas operations in
developed countries”. Calculations are available to ERT after request.

All documentation and information received for inventory purposes are archived in FTP folder.

3.3.2.5 Category-specific recalculations

Slightly precised data on natural gas CH4 emissions and activity data in distribution network
2018-2021 according to minor corrections sent by JSC “Gaso”.

3.3.2.6 Category-specific planned improvements

No improvements are planned for this sector.

3.4 CO: TRANSPORT AND STORAGE (CRF 1.C)

There is no CO; captured and further storaged in Latvia. There is a research done to find the
potential sites for CO, geological storage in Latvia within international project “Assessing
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European Capacity for Geological Storage of Carbon Dioxide” (EU GeoCapacity)**“3. Latvia has
a storage potential in local structures in the Cambrian water-saturated sandstone. In one of
such geological structures, an underground storage of natural gas was established already in
1968 — the Incukalns natural gas storage. For modelling the potential costs, the largest CO;
source in Latvia in 2005 from EU ETS was taken, and as potential storages were selected the
two largest ones. The modelling results demonstrated that the efficiency of the establishment
of CO; storages there is too low. The unsatisfactory results are associated with the inefficient
injection of small volumes of CO; in the storages, and the cost of the establishment of
infrastructure is quite high, and the expenditure is unfounded with the low level of CO;
injection.

42 Assessing European capacity for geological storage of carbon dioxide—the EU GeoCapacity project. Available:
https.//www.sciencedirect.com/science/article/pii/S1876610209006778

43 Potential sites for CO, geologicalstorage. Available:
http.//meteo.lv/fs/CKFinderJava/userfiles/files/Geologija/Potential%20sites.pdf
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4 INDUSTRIAL PROCESSES AND PRODUCT USE (CRF 2)
4.1 OVERVIEW OF SECTOR

GHG emissions from Industrial Processes and Product Use contributed 8.5% to the total

anthropogenic GHG emissions excluding LULUCF, including indirect CO> totalling 858.47 kt CO;
eq. in 2022 (Figure 4.1).

Mineral industry
63.8%

Non-energy products
from fuels and solvent
use
5.2%

Productuses as ODS
substitutes
29.2%

Other product
manufacture and use
1.9%

Figure 4.1 Emissions from the Industrial processes and product use sector compared with the total
emissions in 2022

The majority (63.8%) of IPPU emissions originate in 2.A Mineral industry (emissions from
Cement production (62.9%), Other process uses of carbonates (0.8%) and Glass production
(0.1%)). The second largest emission category under IPPU sector is 2.F Product uses as
substitutes for ODS constituting 29.2% from IPPU emissions and 2.5% from total GHG emissions
in Latvia (excluding LULUCF, including indirect CO3). Almost all 2.F. emissions comes from 2.F.1
Refrigeration and air conditioning appliances (97.3%). Remaining sectors generating emissions
in IPPU are 2.D Non-energy products from fuels and solvent use (5.2%) and 2.G Other product
manufacture and use constituting 1.9% from total IPPU emissions in 2022.
Sources of emissions from IPPU sector reported in Latvia's GHG inventory are as follows:
e Mineral Industry (CRF 2.A)
o Cement Production (CRF 2.A.1)
=  CO; from cement production
= SOy, NOy, CO, NMVOCs from cement production
o Lime Production (CRF 2.A.2)
=  CO; from limestone and dolomite use in lime production and quicklime
production in iron & steel industry
o Glass Production (CRF 2.A.3)
= CO from raw material use in glass production
=  NMVOCs from glass fibre production
o Other Process Uses of Carbonates (CRF 2.A.4)
= CO; from Ceramics (Bricks and tiles production) (CRF 2.A.4.a)
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=  CO; from Other uses of Soda Ash (waste water neutralization in glass
fibre production plant) (CRF 2.A.4.b)
= Other (NOx and CO emissions from cement production, NMVOCs from
cement and glass fibre production) (CRF 2.A.4.d)
e Metal Industry (CRF 2.C)
o Iron and Steel Production (CRF 2.C.1)
= CO2 emissions from crude iron use as raw material
= CH4, NOy, SOz, CO, NMVOC emissions from total iron and steel
production
= CO;emissions from limestone, dolomite, coke and carbon electrodes use
in steel production
e Non-energy products from fuels and solvent use (CRF 2.D)
o CO;from lubricant use (CRF 2.D.1)
o CO; from paraffin wax use (CRF 2.D.2)
o Other (CRF 2.D.3)
=  COz and NMVOCs from Solvent use
=  CO2 and NMVOCs from road paving with asphalt
=  CO, CO and NMVOCs from asphalt roofing
= CO;from urea use
e Product uses as Substitutes for ODS (CRF 2.F)
o HFCs from Refrigeration and Air Conditioning (CRF 2.F.1)
=  Commercial Refrigeration (CRF 2.F.1.a)
= Domestic Refrigeration (CRF 2.F.1.b)
= |ndustrial Refrigeration (CRF 2.F.1.c)
» Transport Refrigeration (CRF 2.F.1.d)
= Mobile Air-Conditioning (CRF 2.F.1.e)
= Stationary Air-Conditioning (CRF 2.F.1.f)
o HFCs from Foam Blowing Agents (CRF 2.F.2)
=  (Closed Cells (CRF 2.F.2.a)
=  Open Cells (CRF 2.F.2.b)
o HFCs from Fire Protection (CRF 2.F.3)
o HFCs from Aerosols (CRF 2.F.4)
= Metered Dose Inhalers (CRF 2.F.4.a)
e Other product manufacture and use (CRF 2.G)
o SFe from Electrical Equipment (CRF 2.G.1)
o N0 From Product Uses (CRF 2.G.3)
e Other Production (CRF 2.H)
= SO, emissions from Pulp and Paper production for 1990-1996 (2.H.1).
=  NMVOC emissions from food and beverages production (2.H.2)
= CO; emissions from limestone use in sugar production for 2005-2006
(2.H.2)
Emissions from the Chemical Industry (CRF 2.B), Electronics Industry (CRF 2.E) are not occurring
(NO) in Latvia for all timeseries. Since 2016 emissions from 2.A.2 Lime production and 2.C Metal
Production are not occurring due to interruption of lime and iron & steel production in the
country.
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Emissions from IPPU have been increased by 31.0% since 1990 and decreased by 2.1% in 2022
compared to 2021 (Figure 4.2, Table 4.1).
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Figure 4.2 GHG emissions from Industrial processes and product use in 1990-2022 (kt CO; eq.)

Emission fluctuations through the years are mainly linked to the economic situation in country.
The largest decrease in emissions occurred between 1991 and 1993, when industry was
affected by a crisis. It has to be noted that at the beginning of 1990s during the countrywide
changes in the governmental system the national economy statistics was not well developed.
Therefore there are a lack of statistical data regarding industry during this period of time or
statistical data are vague. The data extrapolation was carried out for the sectors where it was
possible.

A key drivers for IPPU emission growth starting from 1994 are overall increase of activity in
industrial production processes (cement and lime production). Since that time sharp
development of construction activities has been observed and industrial production of building
materials also increased. Changes in export of products from Latvia to Commonwealth of
Independent States (CIS) countries has also caused emission fluctuations 1998-2000.

F-gas emissions have been increasing significantly since 1995. This growth is reflected in IPPU
emission curve. The sharp increase of F-gas emissions is related to growing demand for
refrigeration and air conditioning equipment along with improved economic situation in Latvia.
There is no manufacturing of F-gases containing products in the country thus emissions mainly
depend on consumption of imported products.

In 2010, compared to 2009 rapid emission growth could be observed in Mineral industry (by
137.2%) where CO; emission increase was a result of setting up of a new dry process
technological plant in cement production.

In 2014, the CO; and CH4 emissions from metal industry have decreased by 100% compared to
1990 due to insolvency of the only metal production plant in Latvia however in 2015 the metal
production company begun to produce steel again therefore emissions again appeared, but in
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2016 again metal production was stopped and facility was not reporting GHG emissions from
metal production processes anymore (NO).

Table 4.1 Greenhouse gas emission trend in 1990-2022 (kt CO; eq.)

2.D Non- 2.F

2.A Energy Product 2 G Oer
Mineral 2 CINVE| Products from Uses as FIOGUEE
Industry Industry Fuels and Substitute VISRUISCHIE
Solvent s for ODS ESNCESE
1990 655.40 537.24 69.63 44.23 NE,NO 4.30 NA,NO
1995 225.71 126.57 45.42 33.26 16.25 4.21 NA,NO
2000 283.32 122.68 61.17 32.87 61.85 4.74 NA,NO
2005 366.94 165.38 50.05 37.89 101.24 7.52 4.85
2010 751.60 452.96 38.72 32.15 216.35 11.42 NA,NO
2011 848.26 569.00 13.73 36.09 217.53 11.90 NA,NO
2012 905.57 586.96 53.45 36.44 216.67 12.04 NA,NO
2013 848.29 553.79 13.90 38.53 229.26 12.81 NA,NO
2014 862.26 571.51 0.01 35.08 242.82 12.83 NA,NO
2015 788.38 479.57 0.81 41.72 251.86 14.42 NA,NO
2016 687.41 356.11 NO 45.69 271.61 14.00 NA,NO
2017 764.40 447.25 NO 38.52 264.06 14.56 NA,NO
2018 889.91 561.62 NO 54.30 259.17 14.82 NA,NO
2019 887.48 570.83 NO 47.67 250.96 18.02 NA,NO
2020 865.93 560.56 NO 46.58 243.26 15.53 NA,NO
2021 877.14 547.70 NO 55.18 258.80 15.45 NA,NO
2022 858.47 547.49 NO 44.77 250.30 15.91 NA,NO
Share of total % - 63.8% 5.2% 29.2% 1.9% -
in 2022

2022 versus -2.1% -0.04% -100.0% -18.9% -3.3% 3.0% -
2021

2022 versus 31.0% 1.9% -100.0% 1.2% 1440.3% 269.9% -
1990

Key categories under IPPU sector are listed in Table 4.2. Information regarding approaches used
for key category analysis available in Chapter 1.5 and Annex 1.

Table 4.2 Key categories in IPPU sector in 2024 submission

' 2.A1. Cement Producton L1,L12,T1,T2

2.A.2. Lime Production COz T1,72 X X
2.C.1 Iron and Steel Production CO:> T1 X
2.D.3. Solvent Use CO; L1,T2 X
2.F.1. Refrigeration and air conditioning HFCs L1,12 X X
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4.2 MINERAL INDUSTRY (CRF 2.A)

4.2.1 Category description

Mineral industry sector is the main emission source under IPPU sector. Sources of non-energy
CO; emissions under Mineral industry sector is a cement production (98.6%), glass production
(0.1%), ceramics (1.2%) and other use of soda ash (0.04%). Mineral industry sector GHG
emissions amounts to 547.49 kt CO; eq. (5.4%) of total GHG emissions without LULUCF, with
indirect CO; and 63.8% from total IPPU emissions in Latvia in 2022. The only lime production
plant stopped lime production in 2016 therefore since 2016 emissions are not occurring (NO)
in 2.A.2 sector.

In 2022, emissions from Mineral industry have increased by 1.9% since 1990 and decreased by

0.04% compared to 2021 (Figure 4.3 and Table 4.3).
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Figure 4.3 Emissions from Mineral industry in 1990-2022 (kt CO; eq.)

CO; emissions are strongly influenced by economic situation in the country. Emission curve
reflects economic crisis in the period of time 1991-1993 after transition of national economy
due to collapse of former Soviet Union market when significant amount of industrial producers
stopped their activity (Table 4.3). Since 1993 Latvia's economy started to revover and GDP
started to increase hence industrial production and IPPU emissions increased untill 2007.

Due to Latvia’s economic downturn in 2007-2008 the industry development was slowing down
as the financing and real estate sectors started to dominate in national economy. In 2009-2010
emissions from Cement production have been significantly growing due to setting up a new
technology and installations increasing its capacity approximately 2.4 times. Cement industry
reached it's emissions peak in 2012. Afterwards emissions started to fluctuate and since 2014
the decrease in emissions from cement production can be observed. In 2016, compared to
2015 the amount of clinker production has decreased by 26.2% due to decrease of export
amounts and reduced activity in building sector which caused lower demand for cement but
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then until 2020 there is an increase in emissions due to a growth in demand. Then decrease in
clinker production but in 2022 the amount of clinker has increased by 1.1% compared to 2021.

Table 4.3 Emissions from 2.A Mineral Industry in 1990-2022 (kt)

Year COz NMVOC
2.A 2.A1 2.A2 2A3 2A4a 2A4Db

1990 537.24 34578 121.91 036 @ 69.18 0.90 NO,NA,NE 0.16 3.41
1995 126,57 9432 1785 340 @ 11.00 NO 0.24 NO,NA,NE 0.04 0.90
2000 122.68 88.37 1397 = 593 14.41 NO 0.23 NO,NA,NE 0.04 0.85

2005 165.38  134.38 14.12 @ 5.71 10.97 0.20 0.46 0.01 0.07 1.39
2006 193.11 169.24  9.74 2.68  11.21 0.22 0.54 0.01 0.08 1.72
2007 199.63  171.49 10.69 @ 4.45 @ 12.78 0.22 0.58 0.03 0.10 1.77
2008 198.81 167.70 @ 11.97 @ 4.04 @ 14.91 0.20 0.57 0.03 0.09 1.75
2009 190.97 178.06 @ 6.80 2.62 3.38 0.11 0.63 0.02 0.05 1.77
2010 452,96 430.57 1231 @ 4.49 5.49 0.10 0.59 0.85 0.03 0.12
2011 569.00 556.96  0.09 4.34 7.51 0.10 1.11 1.78 0.03 0.41
2012 586.96 575.09 0.28 3.77 7.58 0.24 1.60 3.56 0.01 0.44
2013 553.79 54050 @ 0.25 3.30 9.12 0.62 1.64 2.62 0.01 0.23
2014 571.51 55863 042 095 1088 0.63 1.90 2.27 0.02 0.21
2015 479.57 47031 046 0.48 7.64 0.67 1.97 1.68 0.02 0.25
2016 356.11 346.34 NO 0.62 8.82 0.34 1.41 0.71 0.02 0.10
2017 447.25  437.08 NO 0.73 9.27 0.18 1.75 1.28 0.01 0.08
2018 561.62 550.93 NO 0.75 9.78 0.16 2.13 1.48 0.02 0.11
2019 570.83  561.46 NO 0.57 8.67 0.12 2.09 2.42 0.02 0.10
2020 560.56 550.83 NO 0.68 8.86 0.19 1.95 2.60 0.02 0.20
2021 547.70  538.55 NO 0.72 8.18 0.25 2.04 3.29 0.02 0.14
2022 547.49 @ 540.09 NO 0.70 6.48 0.22 2.06 3.11 0.02 0.12
Shareof = 63.8% 62.9% @ 0.0% 0.1% 0.8% 0.0%
IPPU total
in 2022, %

2022 -0.04% @ 0.3% | -100% @ -2.4% -20.8% @ -14.0% @ 1.0% -5.5% 6.4% -10.7%
versus

2021

2022 1.9%  -56.2% -100% @ 96.8% -90.6% | 9.4%  127.9%  26017% -88.3% | -96.3%
versus
1990

Beside GHG emissions also SOz, NOx, NMVOC and CO emissions from cement production and
NMVOC emissions from glass fibre production are reported under Mineral industry. NOy, CO
and NMVOC emissions from glass and cement production and SO; from glass production are
reported in 2.A.4.d Other sector because it is not technically possible to enter data under
relevant sectors in CRF Reporter.

Reported emissions and calculation methods for the Mineral Industry in Latvia's GHG inventory
are summarized in Table 4.4.
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Table 4.4 GHG emission categories, methods and gases reported from 2.A Mineral Industry

2.A Mineral Industry

1. Cement Production Tier2 CO2, CO, NMVOC, SOz, NOx
2. Lime Production Tier2 CO:>
3. Glass Production Tier3 CO,, CO, NMVOC, SOz, NOx
4. Other Process Uses of Carbonates
4.3 Ceramics

Production of bricks Tier2 CO:>

Production of tiles Tierl,2 CO2

4.b Other uses of soda ash Tierl CO;

4.2.2 Cement Production (CRF 2.A.1)

4.2.2.1 Category description

In 2022, GHG emissions from Cement production were 540.09 kt CO; eq. (5.3%) of Latvia's total
CO2 eq. emissions including indirect CO2, without LULUCF and 62.9% from total IPPU sector
emissions. Compared to 2021 emissions have increased by 0.3%, but compared to 1990
emissions have increased by 56.2% (Table 4.3 and Figure 4.4).
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Figure 4.4 Emissions from Cement production in 1990-2022 (SO,, NOx, NMVOC and CO emissions on
secondary axis) (kt CO; eq.; kt)

The emission curve represents the situation in national economy where the big decrease
occurred in the beginning of the 1990s due to changes in national economy, domestic market
and production demand. CO2 emissions from Cement Production had decreased by 95.4% in
1990-1993. Increase of emissions in period 2000-2007 by 94.1% represents the development
of building sector and development of external market. In the middle of 2009 new production
plant with dry process kiln production technology was built instead of the old one where the
wet process kiln technology was used. Consequently the cement kiln dust recovery was stopped
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and further cement kiln dust was collected and transported to landfill for storage. Therefore
the amount of cement kiln dust and CKD/clinker ratio increased affecting CO, emissions.

NMVOC emissions have decreased in 2009-2010 by 72.0% due to adjustment of EF for new dry
production process that is lower than for the old production plant’s wet kiln process
technology. SO,, NOxand CO emissions are automatically measured at plant site.

Starting from 2010 fully dry process kiln is used in cement production in Latvia. For 2009 both
kiln processes - dry and wet was used in cement production. Previously (1990-2009 partly) only
wet process kiln was used in cement production. Due to increasing activity for cement clinker
production in 2010, decrease of SOx emissions can be observed. Tyres and lube oil consisting
of sulphur compounds were used as raw materials.

For 2010 SO, NOx and CO data are not representative as new technology began to operate
with full capacity only in July on 2" half of year 2010 and fully in 2011. Emissions rapidly
increased in 2010 due to capacity building in cement production comparing with previous
years. Clinker production is depending on the demand in internal and external market. In 2016
amount of clinker production has decreased by about 26.1%, compared to 2015, due to
decrease of exported amounts and decrease of building activities in Latvia. From 2017 to 2019
the amount of clinker has grown, then for two years the amount of clinker decreased. But in
2022 the amount of clinker has increased by 1.1% compared to 2021.

42.2.2 Methodological issues
Activity data

Data on the clinker production and cement kiln dust (CKD) are used as activity data for CO;
emission calculation from 2.A.1 sector. As the only cement producer in Latvia participates in
European Union Emission Trading Scheme (EU ETS), the activity data are available annually
from the installation’s annual GHG report* under the EU ETS. In 2019, the company changed
its name from “Cemex” to “SCHWENK Latvija”, but without changing its operations.

The clinker production is estimated from final produced amount of cement clinker because
clinker production is not weighted directly in the cement production plant due to non-stop
production process. As plant produces many types of cement, clinker activity data are
estimated taking into account different cement types multiplying with cement/clinker ratio and
also mass balance of cement, clinker and used additives in cement production. Based on the
information from the cement producer, clinker production is estimated from cement
production data and all incoming and outgoing volumes of material are weighed on calibrated
car and rail scales.

Producer does the mass balance approach calculation at plant site. Final clinker data are
calculated using plant mass balance approach in two steps:

1) Clinker production = ((cement export — cement stock changes) * clinker/cement ratio))
- clinker export — clinker stock changes ;

2) Clinker production = used clinker + clinker export — clinker import + clinker stock change.

44polluting activity permit. Available: https.//registri.vvd.gov.lv/izsniegtas-atlaujas-un-licences/atlauju-un-licencu-
mekletajs/?company_name=schwenk&company _code=&s=1
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The official CKD data for 1990-1994 are not available therefore the default CKD correction
factor 1.02 according to the 2006 IPCC Guidelines is used. Since 1995 CKD data are available
from cement plant. The CKD is weighted before the transportation outside the company for the
storage. CKD ratio fluctuates from year to year depending on clinker production and CKD (Table
4.5).

Table 4.5 Clinker production and CKD/clinker ratio

Year Clinker Produced CKD / clinker
production cement kiln ratio (%)
(kt) dust (kt)

1990 668.50

1995 175.69 15.00 8.54
2000 167.18 10.00 5.98
2005 265.40 1.53 0.58
2010 834.94 7.02 0.84
2011 1095.23 10.87 0.99
2012 1129.11 13.29 1.18
2013 1054.95 12.43 1.18
2014 1093.04 12.92 1.18
2015 918.41 12.96 1.41
2016 678.27 9.02 1.33
2017 853.97 10.59 1.24
2018 1072.87 15.13 1.41
2019 1091.08 11.69 1.07
2020 1084.22 12.88 1.19
2021 1056.09 17.97 1.70
2022 1067.27 19.60 1.84

Emission factors and calculations
Ca0 and MgO content in clinker production is measured in the cement plant therefore are plant
specific.

Tier 2 method from the 2006 IPCC Guidelines is used for CO; EF and emission estimation. CO;
emissions from clinker production are estimated using the 2006 IPCC Guidelines.

CO,Emissions = M * EF . * CF ;34 (4.1)
where:

CO: Emissions - emissions of COz from cement production (tons)

M — weight (mass) of clinker production (tons)

EFq—emission factor for clinker, tons CO2 /ton clinker. This clinker emission factor (EF) is not corrected for CKD
CFed — emissions correction factor for CKD (dimensionless)

CO; EFis calculated using 2006 IPCC Guidelines for all time series according to the plant specific
CaO content in used limestone and CKD correction factor.

EF . = (0- 785 * Caocontent) * CKDcorrection (4.2)

where:

EFeic — clinker production EF (kt/kt)

0.785 — molecular weight ration of CO2 to CaO in the raw material (CaCOs3)
CaO — CaO content (weight fraction) in clinker production (%)

CKDcorrection — correction factor for cement kiln dust
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CKD correction factor is calculated using the 2006 IPCC Guidelines taking into account
cement/clinker ratio, plant specific fraction of original carbonate in the CKD (Cd), fraction
calcination of the original carbonate in the CKD (Fd), EFc from the 2006 IPCC Guidelines
(0.43971 tCO,/t carbonate) and clinker production EF without CKD correction (calculated by
multiplying CaO content in clinker production with molecular weight ratio of CO, to CaO in the
raw material (0.785 t/t)) (Table 4.6).

EF,
EFCI)

M
CFeka = 1+ (&) * Ca* Fa* ( (4.3)

where:

CF - emissions correction factor for CKD (dimensionless)

My - weight of CKD not recycled to the kiln (tons)

M - weight of clinker production (tons)

Cq - fraction of original carbonate in the CKD (i.e., before calcination) (fraction)
F4¢— fraction calcination of the original carbonate in the CKD (fraction)

EFc — emission factor for the carbonate (tons CO2 /ton carbonate)

EFe - emission factor for clinker uncorrected for CKD ( tons COz/ton clinker)

Table 4.6 Parametrs for EF.cand CFekp emission factor calculation and emission factors 1990-2022

Cao MgO Clinker CKD Clinker
content | content (Fraction) production EF correction production EF
(%) (%) without CKD factor with CKD
correction correction
factor factor
1990 64.60 3.56 1.16 0.77 0.51 1.02 0.52
1995 64.06 3.76 1.17 0.78 0.50 1.07 0.54
2000 64.29 3.65 1.17 0.78 0.50 1.05 0.53
2005 64.21 3.79 1.16 0.78 0.50 1.00 0.51
2010 65.24 3.61 1.19 0.81 0.51 1.01 0.52
2011 64.34 3.61 1.13 0.70 0.51 1.01 0.51
2012 64.30 3.59 1.14 0.78 0.50 1.01 0.51
2013 64.65 3.51 1.14 0.82 0.51 1.01 0.51
2014 64.50 3.81 1.13 0.81 0.51 1.01 0.51
2015 64.52 3.85 1.11 0.81 0.51 1.01 0.51
2016 64.41 3.79 1.17 0.73 0.51 1.01 0.51
2017 64.57 3.64 1.12 0.81 0.51 1.01 0.51
2018 64.76 3.62 1.14 0.72 0.51 1.01 0.51
2019 65.21 3.40 1.10 0.52 0.51 1.01 0.51
2020 64.35 3.55 1.12 0.50 0.51 1.01 0.51
2021 64.40 3.54 1.13 0.52 0.51 1.01 0.51
2022 63.86 3.75 1.10 0.53 0.51 1.01 0.51

Until 2009 Tier 2 approach from EMEP/EEA 2023 was used to calculate NOy, NMVOC, SO,
emissions from cement production taking into account of clinker production in wet and dry
process kiln. EFs for NOyx, NMVOC and SO, are not available in EMEP/EEA 2023* therefore the
EFs from EMEP/CORINAIR 20074 were used. Since 2010 NOx, CO and SO, emissions are
automatically measured in cement plant in dry process production therefore are plant-specific

45 EMEP/EEA air pollutant emission inventory guidebook 2023 2.A.1 Cement production. Available:
https.//www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/2-industrial-
processes-and-product-use/2-a-mineral-products/2-a-1-cement-production-2023/view

46 EMEP/CORINAIR Emission Inventory Guidebook — 2007. Available:
https.//www.eea.europa.eu/publications/EMEPCORINAIR5/page013.html
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(data publicly available in the national database ”2-Air”). The cement production plant
“SCHWENK Latvija” has indicated in it's “2-Air” report that emissions of precursors arise from
technological processes which include also heat generation to maintain certain temperatures
during particular process.

Regarding calculation of precursors since 2010, to avoid double counting fuel types used in
cement production process in “SCHWENK Latvija” are subtracted from Energy part and their
emissions can be considered as included elsewhere “IE” (2.A.1 sector under IPPU) in case of
cement producer “SCHWENK Latvija”.

For both technologies only NMVOC emissions are estimated using EFs provided in
EMEP/CORINAIR 2007 for all timeseries (Table 4.7).

Table 4.7 EFs for cement clinker production emission estimation (kt/kt)

Wet process kiln | 0.00135  0.00023 = 0.0051
Dry process kiln 0.00175 0.00001 @ 0.0051

4.2.2.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Uncertainty of cement production data is taken from Cement production installation’s annual
GHG report under the EU ETS (2.5% uncertainty for activity data of clinker production and 7.5%
uncertainty for activity data of CKD).

The total uncertainty Utwotal is being calculated, using following formula of combined uncertainty:

Utotar = \/(U% + U% t-t U121) (4.4)

where:

Utotal - the percentage uncertainty in the product of the quantities
Ui - the percentage uncertainties associated with each of the quantities

Combined activity data uncertainty is calculated as 8%.

CO; EF for 2.A.1 sector is estimated based on plant specific data of used limestone
characterizations so average uncertainty of 4.5% is assumed according to the 2006 IPCC
Guidelines.

Time series of the estimated emissions are consistent and complete because the same
methodology, EFs and data sources are used for sectors for all years. GHG emissions from the
sector are estimated or reported excepting 2.A.4.c sector for wich NO is reported.

All industrial production historical data used in emission estimation from 2.A Mineral Products
sector till 2005 are obtained from mineral producers, but since 2005 data are taken from annual
GHG reports that industrial producers submit within the EU ETS. According to the EU ETS
legislation all GHG reports have to be verified by an ISO accredited verifiers checks whether all
reported information — activity data, CO, EFs, estimated emissions as well as estimation
methodology, is correct and corresponds to certain requirements from the legislation. Cement
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and lime production facilities certify that all additional information for CO; emission estimation
is verified. The Environmental Service systematically examines the annual GHG reports,
meticulously comparing the reported data with the information submitted by the enterprise to
both the national database "2-Air" and the CSB.

Consistency of time series was checked by verifying IEF, AD and emission changes. Fluctuations
in time series are explained in NIR Chapter 4.2.2.1.

4.2.2.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the IPPU sector in order to achieve these quality objectives. Issues related
to QA/QC and verification are discussed at the sectoral meetings.

Emissions are checked using time series consistency check for the IEF estimated in CRF Reporter
and all IEF changes - in time series are double-checked and reasonable explanation for IEF
changes has to be found under each subsector source category description.

Quality control check list is filled for each category taking into account criteria given in QA/QC
plan approved in National legislation. All corrections are archived.

In September 2020, there was a conversation with a representative from cement production
plant, who confirmed the amount of produced clinker, and that all materials in the plant are
weighed on calibrated scales thus strengthening the institutional, legal and procedural
arrangements for national systems where data collection and evaluation are carried out by
other organizations.

Data comparison between EU ETS data and GHG inventory emissions was made. Results of
checks are represented in Table 4.8.

Table 4.8 Differences between 2.A.1 CO; emissions calculated in GHG inventory and EU ETS in 2022

2.A.1 Cement Production (kt CO2 eq.)
Year IPCC methodology 2006 IPCC Commission
Guidelines Volume 3 Chapter 2 Implementing
equation 2.2 Regulation (EU)
2018/2066% Art.30 and
31.
2022 540.09 570.61 57

Differences between CO; emissions under EU ETS and GHG inventory are caused by use of
different emission calculation methodologies from cement production under UNFCCC
reporting (2006 IPCC Guidelines) and Commission Implementing Regulation (EU) 2018/2066 of
19 December 2018 on the monitoring and reporting of greenhouse gas emissions pursuant to
Directive 2003/87/EC of the European Parliament and of the Council and amending
Commission Regulation (EU) No 601/2012 (Commission Implementing Regulation (EU)
2018/2066). There is only one cement plant in Latvia which uses Tier 1 method under EU ETS
reporting. In Tier 1 default EFs are taken for CO; emission calculation as it is not possible to

47 Commission Implementing Regulation (EU) 2018/2066 of 19 December 2018 on the monitoring and reporting of
greenhouse gas emissions pursuant to Directive 2003/87/EC of the European Parliament and of the Council and amending
Commission Regulation (EU) No 601/2012. Available: https.//eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:32018R2066
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obtain all necessary laboratory measurements in plant laboratory to apply higher Tier method
under EU ETS as this laboratory is not accredited.

All information on activity data and emission calculations are stored and archived in the
common FTP folder.

4.2.2.5 Category-specific recalculations

No recalculations were done for this sector.

4.2.2.6 Category-specific planned improvements

No improvements are planned for this sector.
4.2.3 Lime Production (CRF 2.A.2)

4.2.3.1 Category description

In Latvia CO, emissions of Lime production occur from calcination of dolomite (“Saulkalne S” —
1990-2015 except 2011) and limestone (“Bldvmateriali AN” — 2007-2015). In 2016, “Saulkalne
S” ceased lime production therefore since 2016 CO; emissions from lime production are not
occurring (NO). In 2022, CO; emissions from Lime production sector have decreased by 100%
compared to 1990 and 2015 (Figure 4.5). In 2011, dolomite was not used in lime production
and production was stopped due to exhausted limestone career and preparation of
implementing the highest best available technology (BAT) according to information by lime
production plant but emissions from Lime production, but in 2011 emissions from Lime
production occurred from limestone use (“Blavmateriali AN”).

CO; emissions from non-marketed lime (quicklime) produced in iron & steel industry are also
accounted under Lime production sector according to the 2006 IPCC Guidelines. These
emissions are added since 2018 submission for the time period 1990-2010.
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CO; emissions from quicklime production in iron & steel industry
CO; emissions from limestone use

CO; emissions from dolomite use

Figure 4.5 CO; emissions from lime production 1990-2022 (kt CO; eq.)

CO2 emissions from dolomite use in lime production are continuously decreasing since the
beginning of 1990s due to recession of overall national economy. Economic crisis also affected
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lime production in 2008-2009. After 2009 emissions from lime production remained very small
and fluctuated due to economic situation and changes in industrial activities in the country but
in 2016 the lime production has been fully stopped.

4.2.3.2 Methodological issues
Activity data

Data on total produced lime from dolomite and limestone was used as activity data for emission
calculation from 2.A.2 sector. It means that different types of lime were used as activity data.
As both lime producers in Latvia were participants of EU ETS, the activity data were available
annually from the installation’s annual GHG reports under EU ETS*® 4%, Activity data before 2005
were available from the installation’s applications for the GHG permit to operate within the EU
ETS.

Limestone in lime production were used 2007-2012. Since 2013 limestone is not used anymore,
but dolomite was still used in lime production in one plant till 2015 (Table 4.9).

Limestone is also used for non-marketed lime (quicklime) production in iron and steel industry.
Amounts of limestone for the production of quicklime are used to determine activity data and
CO, emissions within the iron and steel industry. The quantities were obtained directly from
the iron and steel production company and for the period 2005-2010 from the installation’s
annual GHG reports under the EU ETS*4°,

Activity data are summarized in Table 4.9.

Table 4.9 Lime and quicklime production AD and amount of produced lime 1990-2022 (kt)

Year | Total produced lime Total produced lime Total produced
from lime from dolomite quicklime (iron & steel
industry)

1990 NO 214.23 10.45
1995 NO 19.21 10.45
2000 NO 7.89 13.42
2005 NO 3.16 17.10
2010 0.20 0.66 16.32
2011 0.20 NO NO

2012 0.18 0.37 NO

2013 NO 0.47 NO

2014 NO 0.79 NO

2015 NO 0.87 NO

2016 NO NO NO

2017 NO NO NO

2018 NO NO NO

2019 NO NO NO

2020 NO NO NO

2021 NO NO NO

2022 NO NO NO

48 GHG reports for period till 2012. Available: http://www.meteo.lv/lapas/uznemumi-kuriem-izsniegtas-siltumnicefekta-gazu-
emisijas-atlaujas-2-pe?id=1253&nid=575

49 GHG reports for period since 2013. Available: https://registri.wd.gov.lv/izsniegtas-atlaujas-un-licences/atlauju-un-licencu-
mekletajs/?company_name=saulkalne&company_code=&s=1
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Activity data fluctuates in whole time series. The largest decrease could be observed at the
beginning of 1990s when enonomic situation in the country was unstable due to change from
a centrally planned economy to a market economy. In latest years there is an overall decrease
of activity in sector 2.A.2 due to reduced industrial activity. Since 2016 CO2 emissions from lime
production are not occurring.

Emission factors and calculations

CO; emissions from limestone and dolomite use in lime production and non-marketed
quicklime production in iron & steel industry were estimated using Tier 2 method from the
2006 IPCC Guidelines Volume 3, Chapter 2, pp. 2.23:

CO3 Emissions = (EFlime,i * My x CFgq * Ch) (4.5)
where:

CO: Emissions - emissions of COz from lime production (tons)

EF lime,i - emission factor for lime type i, tons COz/ton lime (estimated according Equation 2.9)

ML,i - lime production of type i (tons)

CF Ikd,i - correction factor for LKD for lime of type (dimensionless) (default 1.02 according to the 2006 IPCC
Guidelines, Volume 3, Chapter 2, pp. 2.24 is used)

Ch,i - correction factor for hydrated lime of the type i of lime (dimensionless) (default 0.97 according to the 2006
IPCC Guidelines, Volume 3, Chapter 2, pp. 2.24 is used only in case of quicklime emission estimation)

i—each f specific lime types (dolomite, hydraulic and quicklime)

According to the 2006 IPCC Guidelines the CO; EF from dolomite use in lime production were
calculated taken into account Tier 2 equation 2.9 and derived plant specific CaO*MgO content.

EFjjme = SRcao«mgo * Ca0 x MgO Content (4.6)

where:

EF iime - emission factor for dolomite lime (tons COz/ton lime)

SR cao*mgo — stoichiometric ratio of COz and CaO*MgO (tons COz/ton CaO*MgO)
Ca0*MgO content — derived CaO*MgO content (tons CaO*MgO/ton lime)

CO; EF from limestone use in lime production were calculated taken into account Tier 2
equation 2.9 and derived plant specific CaO content.

EFjime = SRcao«mgo * CaO Content (4.7)

where:

EF lime - emission factor for hydraulic lime (tons COz/ton lime)
SR CaO — stoichiometric ratio of CO2 and CaO (tons COz/ton CaO)
CaO content — derived CaO content (tons CaO /ton lime)

CO; EF for quicklime is also calculated according to equation:

EFjijme = SR(¢qo * CaO0content (4.8)

where:

EFiime a- emission factor for quicklime (high-calcium lime) (tons COz/ton lime)

SRceo - stoichiometric ratio of CO2 and CaO (0.785 according to Table 2.4 of the 2006 IPCC Guidelines, Volume 3,
Chapter 2, pp.2.22) (tons COz/ton CaO)

CaO content - derived CaO content (tons CaO/ton lime)
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Table 4.10 CO, emission factors for lime production (t CO,/t raw material)

Dolomite use in lime production 0.523155
Limestone use in lime production 0.439600
Quicklime production 0.749675

According to the plant’s laboratory data:

e average content of water in dolomite is 5.24%;
e average content of water in produced lime is 0%;
e average content of dolomite (dry) is 94.76%.

Average moisture content in dolomite (5.24%) is taken into account when activity data of used
dolomite is estimated for the inventory. The amount of used dolomite (wet) are multiplied with
moisture content coefficient k=0.9476. As a result amount of dry dolomite is obtained. CO;
emissions are calculated by multiplying dry dolomite amount with derived EF and default CFiq
correction factor for LKD for lime (1.02).

4.2.3.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Uncertainty of lime production activity data is taken from Lime production installation’s GHG
report under EU ETS (7.5% uncertainty for activity data of lime production).

CO; EF for 2.A.2 sector is estimated based on plant specific data of used dolomite
characterizations so average uncertainty of 2% is assumed according to the 2006 IPCC
Guidelines.

Time series of the estimated emissions are consistent and complete because the same
methodology, EFs and data sources are used for sectors for all years in time series. All other
GHG emissions except CO, emissions could not be reported in CRF Reporter.

Consistency of time series was checked by verifying IEF, AD and emission changes and attention
was paid to increase/decrease that are explained in NIR Chapter 4.2.3.1.

4.2.3.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the IPPU sector in order to achieve these quality objectives. Issues related
to QA/QC and verification are discussed at the sectoral meetings.

Activity data are taken from the annual GHG reports that lime production plant submits within
EU ETS. According to EU ETS legislation all GHG reports have to be verified by an ISO accredited
verifier that checks that all reported information is correct and corresponds to certain
requirements from the legislation. The Environmental Service systematically examines the
annual GHG reports and approves the report if everything reported is correct.
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Emissions are checked using time series consistency check for the IEF estimated in CRF Reporter
and all IEF changes in time series are double-checked and reasonable explanation for IEF
changes has to be found under each subsector source category description.

The QC form has been filled in for each category taking into account criteria given in QA/QC
plan approved in National legislation.

Data comparison between EU ETS data and GHG inventory emissions was made. Differences in
2013-2015 ocuured due to methodological inconsistencies between IPCC and EU ETS
methodology. Under EU ETS lime producer using dolomite (one company in Latvia) used
Commission Implementing Regulation (EU) 2018/2066 methodology and calculated EF
differently from the 2006 IPCC Guidelines by taking into account CO; content 16.99% in lime.

All information on activity data and emission calculations are stored and archived in the
common FTP folder.
4.2.3.5 Category-specific recalculations

No recalculations were done for this sector.
4.2.4 Glass production (CRF 2.A.3)

4.2.4.1 Category description

Glass production sector constitutes 0.70 kt CO, eq. which is less than 0.1% of total IPPU
emissions in Latvia in 2022.

CO; emissions from 2.A.3 sector have increased by 96.8% since 1990 and decreased by 2.4%
compared to 2021 (Figure 4.6 and Table 4.3).

Emissions are calculated using the use of carbonates as activity data. Emissions from raw
materials used in glass production are reflected in Figure 4.6.
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Figure 4.6 Emissions from raw materials used in glass production 1990-2022 (NMVOC emissions on
secondary axis) (kt CO, eq.; kt)
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Limestone, dolomite, fluorspar, potash, witherite (barium carbonate), butilacetate and soda
ash are typically used as raw materials in the production of glass in Latvia from which CO;
emissions are calculated. Additionally NMVOC emissions from glass production and glass fibre
production were reported by production facilities. CO; emissions from glass fibre production
processes are estimated from NMVOC emissions due to lack of CO; EFs and activity data to CO;
emissions directly. NMVOC emissions are fluctuating in whole timeseries because use of raw
materials depends on market demand.

4.2.4.2 Methodological issues
Activity data

Activity data of used carbonates are collected from individual glass and glass fibre producing
company's annual GHG reports under EU ETS*® as well as installations applications for the GHG
permit to operate within the EU ETS system before 2005.

Amount of raw materials used in glass production is quite small and fluctuates in whole time
series. Potash was used in two glass production facilities from 2001-2007. Use of witherite
occured in 2005-2007 and 2016, but emissions from fluorspar have been estimated in 1993-
2012.

NMVOC emissions for 1997-2022 were taken from the national database “2-Air” where the
only glass fiber producer reported it's emissions divided by NMVOC sub-type. For time period
1990-1996 only butylacetate data was available from the installation’s application for the GHG
permit to operate within to EU ETS (Table 4.11).

Table 4.11 Activity data for raw materials use in glass production 1990-2022 (kt)

Year Use of Use of Use of Use of Use of Use of
potash | fluorspar barium butylacetate | dolomite | limestone

carbonate and other
(whiterite) NMVOCs

1990 NO NO NO 0.001 NO 0.80 NO
1995 NO 0.12 NO 0.002 1.70 4.43 1.55
2000 NO 0.08 NO 0.003 2.88 6.13 4.48
2005 0.04 0.27 0.01 0.011 2.09 7.07 3.74
2010 NO 0.62 NO 0.021 NO 10.07 NO
2011 NO 0.59 NO 0.022 NO 9.73 NO
2012 NO 0.64 NO 0.002 NO 8.47 0.09
2013 NO NO NO 0.004 NO 6.77 0.74
2014 NO NO NO 0.010 NO 1.26 0.88
2015 NO NO NO 0.008 NO NO 1.10
2016 NO NO 0.02 0.010 NO NO 1.40
2017 NO NO NO 0.006 NO NO 1.72
2018 NO NO NO 0.006 NO NO 1.76
2019 NO NO NO 0.006 NO NO 1.34
2020 NO NO NO 0.006 NO NO 1.60
2021 NO NO NO 0.006 NO NO 1.68

%0 Polluting activity permit. Available: https://registri.vd.gov.Iv/izsniegtas-atlaujas-un-licences/atlauju-un-licencu-
mekletajs/?company_name=stikla+%C5%A1%C4%B7iedra&company_code=&s=1
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Use of Use of Use of Use of Use of Use of
potash | fluorspar barium butylacetate | dolomite | limestone

carbonate and other use
(whiterite) NMVOCs
2022 NO NO NO 0.007 NO NO 1.63

Dolomite was used in two glass production plants from 1993 till 2005, but limestone - in two
plants from 1990 till 2014. In 2016, soda ash and barium carbonate are used as raw materials
in glass production but from 2017 onwards only soda ash is used as raw materials.

Emission factors and calculations

Emissions are calculated using Tier 3 method (Equation 2.12 from the 2006 IPCC Guidelines),
as various types of carbonates consumed for glass production have been collected from annual
GHG reports by glass producers under EU ETS.

CO; gmissions = (M * EF; * Fy) (4.9)
where:

CO: emissions - emissions of CO: from glass production (tons)

EFi - emissions factor for the particular carbonate i (tons COz/ton carbonate)
M - weight or mass of the carbonate i consumed (tons)

Fi- fraction calcination achieved for the carbonate | (fraction)

According to the 2006 IPCC Gudelines it was assumed that the fraction calcination is equal to
1.00.

CO; EFs used to estimate emissions from use of raw materials in glass production are taken
from the 2006 IPCC Guidelines (Volume 3, Chapter 2, pp. 2.7, Table 2.1) and plants annual GHG
reports within EU ETS (Table 4.12). NMVOC emissions for time period 1997-2022 are taken
from the national database “2-Air” where both glass production and glass fibre production
companies report their emissions.

Table 4.12 Emission factors for materials use in glass production (t emissions / t product or raw

material)
Used material 1990-2022 |

Fluorspar 0.0017

Potash 0.32

Barium carbonate (witherite) 0.223

Butylacetate (NMVOC)>! 1.0
Limestone 0.440
Dolomite 0.477

Soda ash 0.415

Emissions of precursors from glass fibre production processes were estimated according to the
2006 IPCC Guidelines. CO; EF is not provided in methodology and it is not possible to obtain
activity data for direct CO, emission estimation.

NMVOC emissions were taken as activity data for CO, calculation and CO, emissions were
estimated using carbon conversion factor.

51 For emission estimation only for year 1990-1996, since 1997 the plant reported data from the national database “2-Air” is
used
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ECOZ = EFCOZ * NMVOC (410)
where:

Eco2 — CO2 emissions (kt)
EFco2 — estimated CO2 emission factor
NMVOC — NMVOC emissions (kt)

For CO; emission from glass fibre production estimation 80% of carbon content conversion
factor was used. According to the 2006 IPCC Guidelines®?, indirect emissions of CO; from
amospheric oxidation of emitted NMVOC are calculated and reported in the inventory. The
average amount of carbon in NMVOC is assumed to be 80%°3.

The CO; EF from the 2006 IPCC Guidelines was estimated using following equation:

44.0098
12.011

EFCOZ = 80% =* (411)

where:

EFcoz — CO2 emission factor (kt/kt)
80% — the average amount of carbon in NMVOC
44.0098 / 12.011 — carbon dioxide and carbon molmass ratio

This leads to an EF for indirect CO; release of 2.931299642 kg CO,/kg NMVOC.

4.2.4.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Uncertainty of glass production activity data is taken from Glass production installations” GHG
report under EU ETS (2.5% uncertainty for activity data of glass production). The uncertainty is
quite low as plant specific reported data is used. Accredited verifiers verify and State
Environmental Service approves the activity data reported in production plant’s annual GHG
reports within EU ETS so the activity data is adequately verified.

As default EFs for limestone, dolomite and soda ash use are used the uncertainty is assumed
quite high. Other CO; EFs for this sector are taken from glass production plant. As the default
Tier 1 methodology is used for emission calculation from glass production sector, the default
EF uncertainty 2% from the 2006 IPCC Guidelines is used.

Time series of the estimated emissions are consistent and complete because the same
methodology, EFs and data sources are used for sectors for all years in time series. All emissions
with exception of CO, emissions for use of fluorspar and potash as well as NMVOC emissions
for glass fibre production are not estimated due to lack of estimation methodology.

Consistency of time series was checked by verifying IEF, AD and emission changes and attention
was paid to important increase/decrease that are explained in NIR Chapter 4.2.4.1.

522006 IPCC Guidelines, Vol.1 Ch.7. Available : http://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/1_Volumel/V1_7 Ch7 Precursors_Indirect.pdf (page 7.6)
53 Basing of the most often used average carbon conversion factor
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4.2.4.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the IPPU sector in order to achieve these quality objectives. Issues related
to QA/QC and verification are discussed at the sectoral meetings.

Activity data, CO; EFs and estimated emissions from glass production plants are taken from the
annual GHG reports that installations submit within the EU ETS. All GHG reports are verified by
an ISO accredited verifier that checks that all reported information is correct and corresponds
to certain requirements from the legislation. The Environmental Service systematically
examines the annual GHG reports and approves the report if everything reported is correct.

Data comparison between EU ETS data and GHG inventory emissions was made. Small
differences are represented in Table 4.13.

Table 4.13 Differences between 2.A.3 CO; emissions calculated in GHG inventory and EU ETS in 2022

2.A.3 Glass production

kt CO: eq. %
Year 2006 IPCC Tier 3 method Commission Implementing
Regulation (EU) 2018/2066°
Annex IV section 11
2022 0.70 0.68 -3.1

Difference is caused because under EU ETS soda use in wastewater neutralization is reported
under 2.A.3 Glass production, but in GHG inventory soda use in wastewater neutralization in
glass fibre production company is reported in separate subsector 2.A.4.b Other uses of soda
ash.

All information on activity data and emission calculations are stored and archived in the
common FTP folder.
4.2.4.5 Category-specific recalculations

No recalculations were done for this sector.

4.2.4.6 Category-specific planned improvements

No improvements are planned for this sector.
4.2.5 Ceramics (2.A.4.a)

4.2.5.1 Category description

Under Ceramics sector CO; emissions from bricks and tiles production are reported. Ceramics
sector emissions constituted 6.48 kt (0.8%) of total IPPU emissions in Latvia in 2022. CO;
emissions from 2.A.4.a sector decreased by 90.6% since 1990 and decreased by 20.8%
compared to 2021 (Figure 4.7).

>4 Commission Implementing Regulation (EU) 2018/2066 of 19 December 2018 on the monitoring and reporting of
greenhouse gas emissions pursuant to Directive 2003/87/EC of the European Parliament and of the Council and amending
Commission Regulation (EU) No 601/2012. Available : https.//eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:32018R2066
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Figure 4.7 CO, emissions from bricks and tiles production 1990-2022 (kt)

Bricks production has strong traditions in Latvia as production plants operate many decades,
for example in bricks production plant “Lode” the brick production was started in 1964. Still
from 5 now operating bricks production plants only two were operating up to 1990. There is
no information if the other companies were working for time period 1990-1993 what is not
covered by GHG permit application requirements.

In 1990-1993, CO; emissions were estimated only using total produced bricks amount due to
lack of data for raw materials used in bricks production companies No 1 and No 5. After 1993
it was possible to estimate CO, emissions for each plant separately.

There is only one tiles production plant in Latvia and CO2 emissions from use of clay in tile
production process in 1995-2014 are reported in 2.A.4.a sector. The tiles production plant and
all bricks production plants are covered by the EU ETS so the data from the installation annual
GHG reports are available for GHG inventory.

CO; emissions from Ceramics are decreasing 1990-1994 due to recession of overall national
economy. 1995-2008 emission trend is quite stable, but in 2009 CO, emissions decreased
approximately 4 times as a result of economic crisis because the building and construction
sector became inactive. In later years emissions slightly increased depending on demand for
construction materials (Figure 4.7).

4.2.5.2 Methodological issues

For 1990-1993 no plant specific data is available from bricks production plants therefore CO;
emission estimation for these 3 years is done based on final produced bricks amount taking
into account average weight of one brick. Average weight of one brick is 3.9 kg. According to
plant data average produced bricks/used clay ratio is 1.25.

If final amount of produced bricks is known, it is possible to estimate approximate clay
consumption (Table 4.14). In CO; emission estimation EF 0.047 tCO,/t used clay is applied.
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Table 4.14 Data and assumptions used for CO; emission estimation for 1990-1993

produced bricks (thousand pieces) 471800 546423 259918 722020
average weight of one brick (kg) 3.9 3.9 3.9 3.9
produced bricks (tons) 1840020 2131049.7 1013680.2 281587.8
average produced bricks / used clay ratio 1.25 1.25 1.25 1.25
used clay (kt) 1472.016 1704.84 810.9442 225.2702
CO; emission factor of used clay tCO»/t used clay 0.047 0.047 0.047 0.047
CO2 emissions (kt) 69.1848 80.1275 38.1144 10.5877

Since 1994 CO, emissions are estimated differently in five Latvia’s brick production plants
because it was possible to use higher tier of emission estimation due to availability of necessary
activity data and laboratory measurements of used raw materials.

1%t bricks production plant

According to 1 bricks installations application for a GHG permit and annual GHG reports for
2005-2009 under the EU ETS the plant has changed CO; emission estimation methodology 3
times:

1. CO; emission for time period 1993-2004 was estimated by using used clay as an activity
data and CO; EF for used clay — 0.047 t CO/t used clay. The particular EF is determined
for total used clay data when clay characterizations are not known. CO; emissions are
determined by ignition loses of clay: in 1000 °C — 4.7% of instant CO; is emitted).

2. For 2005-2007 the plant is using calculation method B — alkali earth oxides, from the
from EU Monitoring Reporting Guidelines (MRG)>> when calculation is based on the
content of the Ca0O, MgO and other (earth) alkali.

3. Foryears 2008-2012 plant is using the calculation method “A” — carbon input, from the
MRG when calculation is based on the carbon input on each of the relevant raw
materials. Tier 1 EFs from the MRG corresponding particular method are used when
conservative value of 0.2 tons CaCOs (0.08794 tons of COy) per ton of dry clay is applied
for the calculation of the EF instead of results of analyses.

Activity data

As MgO and CaO content data was not available for years 1993-2004 therefore the data
reported in bricks production plant’s GHG report for 2005 was used: MgO content —4.9%, CaO
content —11.6%.

As for years 2008-2009 different emission estimation methodology is used and MgO and CaO
data is not available content data of 2006-2007 was used also to estimate emissions for 2008-
2012: MgO content —2.9%, CaO content — 10.26%.

%5 EU Monitoring Reporting Guidelines. Available: http.//eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (page 80)
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Table 4.15 Data and assumptions used for CO, emission estimation from 1% bricks production plant

Use of clay MgO Cao MgO Cao MgO Cao CO2 Average

(kt) content | content | amount | amount | CO2EF | CO2EF | emissions | CO2EF

(%) (%) (kt) (kt) (tCO2/t | (tCO2/t (kt) (tCO2/t

oxide) oxide) oxides)

1990 NO NO NO NO NO NO NO NO NO

1995 2.700 4.90% @ 11.60% 0.132 0.313 1.092 0.785 0.390 0.876
2000 4.800 4.90% | 11.60% 0.235 0.557 1.092 0.785 0.694 0.876
2005 5.257 4.90% 11.60% 0.258 0.610 1.092 0.785 0.760 0.876
2006 6.245 2.90% 10.26% 0.181 0.641 1.092 0.785 0.701 0.853
2007 7.745 2.90% 10.26% 0.225 0.795 1.092 0.785 0.869 0.853
2008 3.880 2.90% | 10.26% 0.113 0.398 1.092 0.785 0.435 0.853
2009 2.268 2.90% 10.26% 0.066 0.233 1.092 0.785 0.254 0.853
2010 1.922 2.90% 10.26% 0.056 0.197 1.092 0.785 0.216 0.853
2011 1.698 2.90% 10.26% 0.049 0.174 1.092 0.785 0.191 0.853
2012 1.670 2.90% | 10.26% 0.048 0.171 1.092 0.785 0.187 0.853

Since 2013 1% bricks production plant is not operating anymore.
Emission factors and calculations

CO; emissions in whole timeseries was calculated by using calculation method B — alkali earth
oxides, from the MRG>® when calculation is based on the content of the CaO, MgO and other
(earth) alkali.

According to bricks production plant’s information the following equation for CO, emission
estimation was used:

€O, = Y.((ADyqy * ADcao mgo) * EF * CF) (4.12)

where:

CO:2 —total CO2 emissions from bricks production (kt)

ADraw — activity data of used raw materials — clay (kt)
ADcao,mgo — CaO and MgO content in used raw materials (%)
EF — CO2z emission factor of CaO and MgO (kt/kt)

CF — conversion factor

CO; EFs for CaO and MgO — 0.785 and 1.092 for ton CO; per ton of oxide respectively, were
taken from MRG®’ (Table 4.15).

2" bricks production plant

For 1999-2008 the plant is using the same emission estimation methodology but for 2008
average default EF from MRG is used.

The plant was closed at the end of 2008 and was not operated in 2009 due to company’s
reorganization when production plant using old obsolete installations were closed and all
production was transferred to other modern production facilities.

%6 £U Monitoring Reporting Guidelines. Available: http.//eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (page 80)
57 EU Monitoring Reporting Guidelines. Available: http.//eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (page 81)
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Activity data

The content of CaCOs3 and MgCOs are determined in plant laboratories or stated in mineral
deposits passport.

Activity data carbonate is CaCOs, MgCOs or other alkali earth or alkali carbonates
amount that is used during the reporting period input (clay). Carbonate mass is estimated using
clay consumption amount and results of clay content measurement with maximal allowable
process uncertainty of + 2.5% (Table 4.16).

Table 4.16 Data and assumptions used for CO, emission estimation from 2" bricks production plant

ew s oo L Lo

Use of clay (kt) 16.37 22.983 28.559 37.203 13.975
MgCOs content (%) NO NO 5.00% 10.98% 9.56% 9.52% 9.50%
CaCOs content (%) NO NO 9.00% 13.06% = 13.15%  13.10% @ 13.10%
MgCO3 amount (kt) NO NO 0.819 2.523 2.729 3.542 1.328
CaCOz amount (kt) NO NO 1.473 3.002 3.756 4.874 1.831
MgCOs CO2 EF (tCO2/t oxide) NO NO 0.522 0.522 0.522 0.522 0.522
CaCO03 CO; EF (tCO2/t oxide) NO NO 0.440 0.440 0.440 0.440 0.440
CO2 emissions (kt) NO NO 1.076 2.638 3.077 3.993 1.500
Average CO; EF (tCO2/t oxides) NO NO 0.469 0.477 0.475 0.475 0.474

Since 2009 2™ bricks production plant is not operating anymore.
Emission factors and calculations

Calculation method A — carbon input, from the MRG>8 is used in plant’s emission estimation for
its application for GHG permit as well for reporting of annual CO; emission:

€O, = (AD,ay * AD¢qaco, * EF caco,) + (ADyaw * ADygco, * EFygco,) (4.13)
where:

CO>— CO> emissions from 2" bricks production plant (kt)
ADraw — activity data of used clay (kt)

ADcacoz — CaCOs content in used clay (%)

EFcacos — CaCOs emission factor (kt/kt)

ADwmgco3 — MgCOs content in used clay (%)

EFmgcoz — MgCOs emission factor (kt/kt)

Default CO; EFs from the MRG for the CaCO3 and MgCOs are used. CO; EF for CaCOs is 0.44
tCO,/t CaCO3 and CO; EF for MgCOs is 0.522 tCO,/t MgCOs.

3™ bricks production plant

COz emissions from 3™ plant is estimated for 1998-2022. In 2005, the methodology was
changed from one approach — alkali earth oxides, to other approach — carbon input because
the carbon input laboratory measurement data became available since 2005. As both
methodologies are appropriate and both are assumed as Tier 2 therefore the methodology
change was considered as acceptable.

%8 EU Monitoring Reporting Guidelines. Available: http.//eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (page 79)
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For years 2008-2009 lower Tier EF from MRG®® — a conservative value of 0.2 tons CaCOs
(corresponding to 0.08794 tons of CO;) per ton of dry clay, was used to estimate CO, emissions.
The plant indicated that the lower Tier use is acceptable within the EU ETS as the installation is
low emission producer.

Activity data

For 1998-2004 emission estimation MgO and CaO content is used. According to mineral
passport of State Geology Service’s quarry “Progress” alkali earth oxides — MgO and CaO,
contents are 8.03% and 3.02% respectively.

For years 2005-2007 emission estimation the contents of CaCOs and MgCOs are determined in
plant laboratories or stated in mineral deposits passport and are 12.79% and 10.75%
respectively. As for year 2008-2009 the carbonates input percentage amount is not known the
data of 2005-2007 was used (Table 4.17, Table 4.18).

According to production plant’s application for the GHG permit and annual GHG reports activity
data of used raw materials are estimated using following equation:

AD, o = ADclay *(1-M) (4.14)
where:

ADraw — activity data of used raw materials —dray clay (kt)
ADciay — amount of used clay (kt)
M — moisture content of clay in bricks pressing process (%)

For year 2005-2022 the activity data was estimated by using following equation from bricks
production plant’s GHG report:

ADy oy = Z(ADbulk * Mav) (4.15)

where:

ADrw — activity data of used raw materials — clay (kt)
ADvuik —amount of dried bulk materials (pieces)
May — average mass with 0% moisture content (kt)

The activity data was estimated by plant randomly taking 10 examples of production from
drying tunnels dried after that till 0% moisture content and weighted. After that average mass
of production is estimated. Therefore for 2005-2022 the used clay is reported already with 0%
moisture content.

The used raw materials — used clay, were estimated by taking into account the moisture content
of the clay.

59 EU Monitoring Reporting Guidelines. Available’ http.//eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (page 80)

196


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:229:0001:0085:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:229:0001:0085:EN:PDF

Latvia's National Inventory Report 1990-2022

Table 4.17 Data and assumptions used for CO, emission estimation from 3™ bricks production plant

I N

use of clay (kt) 10.25
moisture content (%) NO NO 17.00%
used raw materials — dry clay (kt) NO NO 8.51

MgO content (%) NO NO 8.03%
Ca0 content (%) NO NO 3.02%
MgO amount (kt) NO NO 0.683

Ca0 amount (kt) NO NO 0.257
MgO COz EF (tCO2/t oxide) NO NO 1.092
CaO CO; EF (tCO2/t oxide) NO NO 0.785
CO2 emissions (kt) NO NO 0.95

Average CO; EF (tCO2/t oxides) NO NO 1.008

Table 4.18 Data and assumptions used for CO, emission estimation from 3™ bricks production plant
(continuation)

MgCOs3 CaCOs3 MgCOs3 CaCOs3 MgCOs3 CaCOs3 CO2 Average

content | content | amount | amount | CO2 EF CO2 EF | emissions | CO2 EF

(%) (%) (kt) (kt) (tCO2/t | (tCO2/t (kt) (tCOa/t

oxide) oxide) oxides)

2005 29.891 | 10.75% @ 12.79% 3.213 3.823 0.522 0.440 3.359 0.477
2006 22.316 | 10.75% @ 12.79% 2.399 2.854 0.522 0.440 2.508 0.477
2007 23.854 | 10.75% @ 12.79% 2.564 3.051 0.522 0.440 2.681 0.477
2008 77.687 | 10.75% @ 12.79% 8.351 9.936 0.522 0.440 8.730 0.477
2009 19.814 | 10.75% @ 12.79% 2.13 2.534 0.522 0.440 2.230 0.477
2010 32513 | 10.75% @ 12.79% 3.495 4.158 0.522 0.440 3.650 0.477
2011 38914 | 10.75% @ 12.79% 4.183 4.977 0.522 0.440 4.370 0.477
2012 40.698 | 10.75% @ 12.79% 4.375 5.205 0.522 0.440 4.570 0.477

2013 49.705 NA NA NA NA NA NA 4.772 0.096
2014 63.733 NA NA NA NA NA NA 6.145 0.096
2015 54.317 NA NA NA NA NA NA 5.237 0.096
2016 74.917 NA NA NA NA NA NA 7.223 0.096
2017 76.487 NA NA NA NA NA NA 7.375 0.096
2018 89.084 NA NA NA NA NA NA 8.589 0.096
2019 81.635 NA NA NA NA NA NA 7.871 0.096
2020 81.609 NA NA NA NA NA NA 7.869 0.096
2021 74.347 NA NA NA NA NA NA 7.169 0.096
2022 61.612 NA NA NA NA NA NA 5.941 0.096

According to the data from plant GHG annual report average CO; EF=0.0964 tCO/t oxides
already include CaCO3 and MgCO; EFs.

Emission factors and calculations

According to the installation’s application for a GHG permit under the EU ETS, for 1998-2004
the plant is using calculation method B — alkali earth oxides, from the MRG when calculation is
based on the content of the CaO, MgO and other (earth) alkali.
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According to bricks production installations reported information the following equation to
estimate CO; emissions was used:

€O, = Y ((ADyqy * ADCaO’MgO) * EF x CF) (4.16)
where:

CO; — total CO2 emissions from bricks production (kt)

ADraw — activity data of used raw materials — clay (kt)
ADcao,mgo — CaO and MgO content in used raw materials (%)
EF — CO2z emission factor of CaO and MgO (kt/kt)

CF — conversion factor

The plant for time period 2005-2007 is using the calculation method A —carbon input, from the
MRG when calculation is based on the carbon input on each of the relevant raw materials. As
it was mentioned above the plant in using different methodology again for 2008-2009
therefore the data was recalculated using the emission estimation method as for 2005-2007.
Following equation from MRG is used to estimate emissions for 2005-2012:

CO; = (AD,qy * AD¢aco, * EF caco,) + (ADyay * ADygco, * EFygco,) (4.17)
where:

CO>— COz emissions from 3™ bricks production plant (kt)
ADraw — activity data of used clay (kt)

ADcacoz — CaCOs content in used clay (%)

EFcaco3 — CaCOs emission factor (kt/kt)

ADwmgco3 — MgCOs content in used clay (%)

EFmgcoz — MgCOs emission factor (kt/kt)

CO; EFs for Ca0 and MgO — 0.785 and 1.092 for ton CO; per ton of oxide respectively, were
taken from MRG®? (Table 4.17).

CO; EFs for CaCO3 and MgCO3 —0.44 and 0.522 for ton CO; per ton of carbonates respectively,
were taken from MRG®! to recalculate the emissions (Table 4.17, Table 4.18).

4™ bricks production plant

The estimation of CO, emissions from 4™ bricks production plant is rather complicated due to
allowed approach in Latvia that Latvia’s ETS operator can use different methodology for every
year to estimate their CO, emissions.

According to 4™ bricks production plant’s application for GHG permit and the plant’s annual
GHG reports in 2005-2008 the plant’s used methodology for CO, emission estimation is
changed four times:

1. CO2 emission for time period 2000-2004 was estimated by using used clay (with
moisture content 23%) as an activity data and CO; EF for used clay —0.0658 t CO,/t used
clay. Then CO; EF for dry clay is estimated by reducing it by 23% that gives EF—0.050666
tCO,/t used clay.

60 EU Monitoring Reporting Guidelines. Available: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (page 81)
61 EU Monitoring Reporting Guidelines. Available: http.//eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (page 79)
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2. The plant for year 2005 is using the calculation method “A” — carbon input, from the
MRG when calculation is based on the carbon input on each of the relevant raw
materials. The content of CaCOs and MgCOs are determined in plant laboratories or
stated in mineral deposits passport. Default CO, emission EFs

3. For 2006 and 2007 the plant is using calculation method B — alkali earth oxides, from
the MRG when calculation is based on the content of the CaO, MgO and other (earth)
alkali.

4. For 2008 plant is using the same calculation method A as for year 2005 — carbon input,
from the MRG when calculation is based on the carbon input on each of the relevant
raw materials. Still Tier 1 EFs from the MRG corresponding particular method are used
when conservative value of 0.2 tons CaCOs (0.08794 tons of CO3) per ton of dry clay is
applied for the calculation of the EF instead of results of analysis.

To make emission estimation more consistent:

1. For years 2000-2004 emissions were calculated by using the CaCO3z and MgCQOs content
data reported by plant in its application for a GHG permit when the EU ETS was created
in Latvia —CaCO3 — 11.48%, and MgCOs — 1.8%, and using EFs from MRG.

2. Foryear 2006-2007 the CaCO3 and MgCOs content data were estimated from MgO and
CaO content data corresponding molar mass of MgO, CaO and CO,.

3. For year 2008 the same CaCOsz and MgCOs content data as for 2007 was used in
emission estimation as other information was not available (Table 4.19).

Activity data

The plant reported that amount of carbonates (CaCOs and MgCOQs) in used clay is estimated
according to chemical content of clay that was determined in Institute of Silicate Materials. For
2005 the CaCOs3 and MgCOs content is taken from production plant’s annual GHG report. For
2006-2007 CaCOs and MgCOs data was estimated by taking into account used clay content data
and its estimation parameters available from bricks production plant. For 2008 that particular
data was no available therefore the percentage amount of carbonates of year 2007 was used
(Table 4.19).

According to production plant’s application for GHG permit and annual GHG reports activity
data of used raw materials is estimated using following equation:

moisture

ADraw = Z (ADbulk * Mav - Mbulk * T) - Mchippings - Mtenisite (4.18)

where:

ADraw — activity data of used raw materials — clay (kt)

ADvuik —amount of dried bulk materials (pieces)

Moav — average mass (kt)

Mbuk —mass of dried bulk materials loaded in furnace

moisture/100 — average moisture content of clay (%)

Mehippings — mass of dried scobs (kt)

Mutenisite — mass of tenisite (granulated burnt defectives of ceramics) (kt)

Mass of chippings wasn’t taken into account as it is biomass and is assumed as CO; neutral.
Mass of tenisite — granulated burnt defectives of previously made ceramics that is folded into
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mass of clay to improve lasting of final production, is not taken into account as it is secondary
process and during repeated burning the CO, emissions are not emitted.

Table 4.19 Data and assumptions used for CO, emission estimation from 4% bricks production

plant
e T—— o
Use of clay (kt) 9.000 25246 | 29.826 @ 34.166 @ 27.329
MgCOs content (%) NO NO 1.80% 6.47% 6.47% 6.67% 6.67%
CaCOs content (%) NO NO 11.48% @ 14.62% = 14.62% @ 13.71% @ 13.71%
MgCO3 amount (kt) NO NO 0.162 1.634 1.929 2.28 1.824
CaCO3 amount (kt) NO NO 1.033 3.691 4.361 4.684 3.747
MgCQ3 CO2 EF (tCO2/t oxide) NO NO 0.522 0.522 0.522 0.522 0.522
CaCO3 CO; EF (tCOy/t oxide) NO NO 0.440 0.440 0.440 0.440 0.440
CO2 emissions (kt) NO NO 0.539 2.477 2.926 3.251 2.601
Average CO; EF (tCO2/t oxides) NO NO 0.451 0.465 0.465 0.467 0.467

In 2009, the bricks production plant is not operating due to economic crisis that affected
construction sector in Latvia when demand for the production sharply decreased. Still the non-
operation of particular plant is assumed only temporary and it is prospective that plant will be
operating again.

Emission factors and calculations

As 4% bricks production plant is changing used methodology to estimate their annual CO>
emissions within the EU ETS requirements from year to year, the emissions were calculated
using the most appropriate approach. As the CaCOsz and MgCOs content data was available for
2000-2004 and then for 2005 but MgO and CaO content data was available for 2006-2007 CO;
emissions were calculated using Calculation A method — carbon input from MRG®2.

The following equation was used to estimate CO2 emissions from 4™ bricks production plant:

CO; = (AD 14y * AD¢aco, * EF caco,) + (ADciay * ADygco, * EFpgeo,)  (4.19)
where:

CO2— CO2 emissions from 4th bricks production plant (kt)
ADcay— activity data of used clay (kt)

ADCaCOs — CaCOs content in used clay (%)

EFCaCOs3 — CaCOsz emission factor (kt/kt)

ADMgCO3 — MgCOs content in used clay (%)

EFMgCO3 — MgCOs emission factor (kt/kt)

CO; EFs for CaCO3 and MgCOs — 0.44 and 0.522 for ton CO; per ton of carbonates were taken
from MRG®3.

5% bricks production plant

According to 5" bricks plant’s application for GHG permit and annual GHG reports activity data
of used raw materials is estimated using following equation:

62 EU Monitoring Reporting Guidelines. Available: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (pages 78,79)
63 EU Monitoring Reporting Guidelines. Available: http.//eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (page 79)
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ADraw = Z(ADbulk * Mav - Mbulk * moisture/lOO) (420)
where:

ADraw — activity data of used raw materials — clay (kt)
ADpwuik — amount of dried bulk materials (pieces)

Mav — average mass (kt)

Mpuk —mass of dried bulk materials

moisture/100 — content of moisture (%)

Content of CaO and MgO in used clay is determined in independent certified laboratory taking
analysis of used clay. Used additives — CaCOs (limestone flour) is weighted in production plant
before addition to clay.

For 1993-2004 the CaO and MgO content was unknown as such laboratory measurements were
not done before the EU ETS monitoring requirements. The CaO and MgO content data was
determined only in the end of 2003. This particular amount was then used for all years in time
period 1993-2004 as other data was not available.

Emission factors and calculations

The particular bricks production plant is using Calculation method B — alkali earth oxides, from
MRG®. According to the MRG calcination of CO, is calculated based on the amounts of ceramics
produced and the CaO, MgO and other (earth) alkali oxide contents of the ceramics.

Following equation from bricks production installation’s annual GHG reports within the EU ETS
was used to estimate CO; emissions.

€0 = S(AD gy + “242490) . EF 5 CF) (4.21)

where:

CO:2 —total COz emissions from bricks production (kt)

ADraw — activity data of used raw materials — clay (kt)

ADcao,mg0% / 100 — CaO and/or MgO content in used raw materials (%)
EF — CO2 emission factor of CaO and/or MgO (kt/kt)

CF — conversion factor

For some years in bricks production also CaCOs was used as additive to clay for yellow bricks
production. Following equation from plant’s annual GHG reported was used to estimate CO;
emissions from CaCOs use:

€0, = Z((Ame * %) +1.785 * EF * CF) (4.22)

where:

CO: — total CO2 emissions from additive use (kt)

ADraw — activity data of used raw materials — clay (kt)
ADadditive% / 100 — CaO content in used raw materials (%)
1.785 — factor to estimate CaO from used CaCOs data
EF — COz emission factor of CaO (kt/kt)

CF — conversion factor

In latest years 2008-2013 the CO; emissions were estimated for different bulks of used clay
therefore CaO and MgO content data for these bulks differs. Therefore the CO, emissions were

64 EU Monitoring Reporting Guidelines. Available: http.//eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (page 80)
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estimated separately. In 2022, EF=0.013 (tCO,/t oxides) which already includes CO; EFs from
MgO and CaO is used (Table 4.20).

Table 4.20 Data and assumptions used for CO, emission estimation from 5% bricks production plant

Use of MgO Cao MgO Cao MgO Ca0o CaCOs CO, Average

clay (kt) | content | content | amount | amount | CO, EF | CO, EF | (additive) | emissions | CO, EF

(%) (%) (kt) (kt) (tCOx/t | (tCOy/t (kt) (kt) (tCO,/t

oxide) oxide) oxides)

1990 NO NO NO NO NO NO NO NO NO NO

1995 107.38 = 1.43% @ 10.39% 1536 | 11.152 @ 1.092 0.785 0.000 10.431 0.822
2000 11250 @ 1.43% @ 10.39% @ 1.609 @ 11.683 1.092 0.785 0.000 10.928 0.822
2005 88.29 0.39% = 1.75% 0.344 1.545 1.092 0.785 0.000 1.589 0.841
2006 94.44 0.39%  1.75% 0.368 1.653 1.092 0.785 0.342 1.849 0.841
2007 80.90 0.36% = 1.47% 0.291 1.189 1.092 0.785 1.218 1.787 0.845
2008 26.32 1.23%  0.32% 0.324 0.084 1.092 0.785 0.000 1.594 1.029

28.33 1.35% @ 0.41% 0.382 0.116 1.092 = 0.785 1.020
28.82 1.26%  0.38% 0.363 0.110 1.092 = 0.785 1.021
13.21 1.09% @ 0.25% 0.144 0.033 1.092 @ 0.785 1.035
2009 1.05 1.09% @ 0.25% 0.011 0.003 1.092 = 0.785 0.000 0.647 1.035
21.02 1.07%  0.27% 0.225 0.057 1.092 @ 0.785 1.030
22.05 1.16% = 0.27% 0.256 0.060 1.092 = 0.785 1.034
1.19 1.12% = 0.23% 0.013 0.003 1.092 = 0.785 1.040
2010 0.82 1.12%  0.23% 0.009 0.002 1.092 = 0.785 1.019 1.396 1.040
21.05 1.23%  0.26% 0.259 0.055 1.092 = 0.785 1.038
21.15 1.13%  0.24% 0.239 0.051 1.092 @ 0.785 1.038
20.80 1.16% = 0.28% 0.241 0.058 1.092 = 0.785 1.032
2011 17.72 1.12% = 0.23% 0.198 0.041 1.092 = 0.785 2.875 2.638 1.040
26.51 1.23%  0.26% 0.326 0.069 1.092 = 0.785 1.038
25.05 1.13%  0.24% 0.283 0.060 1.092 = 0.785 1.038
24.07 | 1.16% @ 0.28% 0.279 0.067 1.092 | 0.785 1.032
2012 21.17 | 1.12% @ 0.23% 0.237 0.049 1.092 = 0.785 2.465 2.287 1.040
20.83 1.23%  0.26% 0.256 0.054 1.092 = 0.785 1.038
18.59 1.13%  0.24% 0.210 0.045 1.092 = 0.785 1.038
21.41 1.16% = 0.28% 0.248 0.060 1.092 | 0.785 1.032
2013 20.75 1.02% = 0.25% 0212 0.052 1.092 = 0.785 5.863 3.744 1.032
20.28 1.22% = 0.39% 0.247 0.079 1.092 | 0.785 1.018
18.48 1.20% = 0.30% 0.222 0.055 1.092 | 0.785 1.031
20.60 1.20% = 0.03% 0.247 0.006 1.092 = 0.785 1.085
2014 76.93 NA NA NA NA NA NA 6.932 4.163 0.0145
2015 64.53 NA NA NA NA NA NA 3.265 2.403 0.0150
2016 82.46 NA NA NA NA NA NA 0.830 1.599 0.0150
2017 83.23 NA NA NA NA NA NA 1.619 1.892 0.0142
2018 72.04 NA NA NA NA NA NA 0.398 1.191 0.0141
2019 59.98 NA NA NA NA NA NA 0.000 0.802 0.0134
2020 72.15 NA NA NA NA NA NA 0.000 0.989 0.0137
2021 72.33 NA NA NA NA NA NA 0.026 1.015 0.0140
2022 39.74 NA NA NA NA NA NA 0.010 0.537 0.0135
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CO; EFs for CaO and MgO — 0.785 and 1.092 for ton CO; per ton of oxide respectively, were
taken from MRG®°. EF for 1993-2004 was calculated using MRG.

Production of tiles

There is only one tiles production plant in Latvia and CO2 emissions from use of clay in tile
production process in 1995-2014 are reported in 2.A.4 sector. The tiles production plant is a
participant of the EU ETS therefore the data from plant’s annual GHG reports is available for
inventory. In 2015, tiles production was ceased due to financial complications and decrease of
demand. Therefore plant were not using clay and emissions from tiles production are not
occurring since 2015 (Table 4.21).

Table 4.21 Activity data for tiles production (kt) and reported CO; emissions (kt)

Year Use of clay in tiles CO2 emissions
production

kt
1990 NO NO
1995 2.034 0.18
2005 1.685 0.15
2006 1.748 0.15
2007 2.242 0.20
2008 0.525 0.05
2009 2.861 0.25
2010 2.497 0.22
2011 3.484 0.31
2012 6.033 0.53
2013 6.684 0.59
2014 6.556 0.58
2015-2022 NO NO

Default methodology was used to estimate emissions by multiplying activity data with EF. CO;
EF — 0.08794 (t COy/t dry clay) which is used to estimate emissions from clay use in tiles
production is taken from EU MRG®®.

4.2.5.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

The uncertainty of activity data for this sector is assumed as 7.5%. The activity data reported in
bricks production plant’s annual GHG reports within the EU ETS is verified by accredited
verifiers and approved by the State Environmental Service so the activity data is adequately
verified.

65 EU Monitoring Reporting Guidelines. Available: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (page 81)
66 EU Monitoring Reporting Guidelines. Available: http.//eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:LV:PDF (page 80)
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CO; EFs used in emission calculation from bricks and tiles production are the default ones from
Monitoring and Reporting Regulation within the EU ETS®’ so the uncertainty of EFs is assumed
as 3%.

Only CO2 emissions from tiles and bricks production are estimated. Other emissions are not
estimated due to lack of methodology and EFs.

Foryears 1990-1992 and 1993-2008 two different emission estimation methodologies are used
still the time series is assumed as consistent as for 1990-1992 default Tierl methodology is
used but for 1993-2008 already plant specific emission estimation methodology assumed as
Tier2 is used.

For time period 1993-2008 two different methodologies are used for 3™ bricks production plant
so that could lead to inconsistent time series although it is assumed that these are plant specific
data and there is no need to recalculate them with using default EFs or average carbonates
content data.

Consistency of time series was checked by verifying IEF, AD and emission changes and attention
was paid to important increase/decrease that are explained in NIR Chapter 4.2.5.1.
4.2.5.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the IPPU sector in order to achieve these quality objectives. Issues related
to QA/QC and verification are discussed at the sectoral meetings.

Activity data, CO; EF and estimated emissions are taken from the annual GHG reports that tiles
production plant submit within EU ETS.

CO;, EFs for tiles production are taken from MRG®® and are the default ones therefore there is
no need to re-check correctness of EFs.

Quality control check list is filled for each category taking into account criteria given in QA/QC
plan approved in National legislation. All findings were documented and introduced in GHG
inventory. All corrections are archived.

All estimations of the emissions done in the LEGMC also are checked on the logical mistakes by
checking the time series of the activity data, EFs and emissions consistency to display all
significant and illogic changes in the activity data and emissions.

Data comparison between the EU ETS data and GHG inventory emissions was made.

All information on activity data and emission calculations are stored and archived in the
common FTP folder.

4.2.5.5 Category-specific recalculations

No recalculations were done for this sector.

67 EU Monitoring Reporting Guidelines. Available: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (page 80)

68 EU Monitoring Reporting Guidelines. Available: http.//eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:229:0001:0085:EN:PDF (page 78-81)
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4.2.5.6 Category-specific planned improvements

No improvements are planned for this sector.
4.2.6 Other uses of Soda Ash (2.A.4.b)

4.2.6.1 Category description

Under this category CO; emissions from waste water neutralization using soda ash have been
estimated 2005-2022. Till 2005 soda ash was not used in waste water neutralization.

In 2022, CO; emissions constitute 0.22 kt CO; eq. which are 14.0% lower than in 2021.
Compared to 2005 emissions have increased by 9.4% (Figure 4.8).
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4.2.6.2 Methodological issues
Activity data

Glass fibre production company annually reports amounts of used soda ash in waste water
neutralization within the the EU ETS since 2005. This data is available in annual GHG reports
under the EU ETS®® (Table 4.22).

Table 4.22 Amount of used Soda for waste water nautralization (kt)

Year Soda use for waste water
nautralization (kt)

1990 NO
1995 NO
2000 NO
2005 0.48
2010 0.25
2011 0.25
2012 0.58

69 Polluting activity permit. Available: https.//registri.vvd.gov.lv/izsniegtas-atlaujas-un-licences/atlauju-un-licencu-
mekletajs/?company_name=stikla+%C5%A1%C4%B7iedra&company_code=&s=1
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Year Soda use for waste water
nautralization (kt)

2013 1.50
2014 1.51
2015 1.62
2016 0.81
2017 0.44
2018 0.38
2019 0.29
2020 0.46
2021 0.61
2022 0.52

Emission factors and calculations

Emissions are calculated according to the 2006 IPCC Guidelines default methodology by
multiplying amount of soda used with appropriate EF for soda ash taken from Commission
Implementing Regulation (EU) 2018/2066 (0.415 tCO,/t).

4.2.6.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Activity data for emission calculation from other uses of soda ash is taken from glass production
plant’s annual GHG report under the EU ETS. According to that the 7.5% uncertainty for activity
data could be applied.

As the EF for CO;, emission calculation is default from EU MRR (0.415 tCOy/t) the uncertainty of
EF is assumed 3%.
4.2.6.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the IPPU sector in order to achieve these quality objectives. Issues related
to QA/QC and verification are discussed at the sectoral meetings.

Quality control check list is filled for each category taking into account criteria given in QA/QC
plan approved in National legislation. All corrections are archived.

All estimations of the emissions done in the LEGMC also are checked on the logical mistakes by
checking the time series of the activity data, EFs and emissions consistency to display all
significant and illogic changes in the activity data and emissions.

Data comparison between the EU ETS data and GHG inventory emissions was made.

All information on activity data and emission calculations are stored and archived in the
common FTP folder.

4.2.6.5 Category-specific recalculations

No recalculations were done for this sector.
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4.2.6.6 Category-specific planned improvements

No improvements are planned in this sector.

4.2.7 Other Process Uses of Carbonates (2.A.4.d)

Under sector 2.A.4.d Other emissions of SO, emissions from glass production and NOx, CO and
NMVOC emissions from cement production and glass production are reported as it is not
technically possible to report these emissions under 2.A.1 Cement production sector and 2.A.3
Glass production sector in CRF Reporter directly under relevant categories.

4.3 CHEMICAL INDUSTRY (CRF 2.B)

4.3.1 Category description

There are no chemical industry production processes listed in the 2006 IPCC Guidelines or
EMEP/EEA 2023 generating GHG emissions.

The biggest part of chemical industry is medicine production and then small part of paints and
varnishes production.

There are no F-gases emissions under sectors 2.B.9.a By-Product Emissions and 2.B.9.2 Fugitive
emissions so there are no child nodes added under these categories in CRF Reporter.
Corresponding CRF tables are left blank due to CRF internal issue which does not allow to
directly enter NO in green and grey cells without adding child nodes. It was confirmed by CRF
help desk that this issue will be improved in the future releases of the software. Some F-gases
data in the parent categories (green and grey cells) in corresponding CRF tables are missing due
to this reason.

4.4 METAL INDUSTRY (CRF 2.C)

CO», CHa and precursors (NOy, CO, NMVOC, SO;) from Iron and Steel production are reported
under 2.C Metal Industry. There are no GHG emissions under rest of the sectors under 2.C.
therefore these categories are NO in CRF Reporter.

There are no F-gases emissions under sectors Aluminium production, Magnesium production
in Latvia therefore in CRF Reporter the corresponding CRF tables are left blank due to CRF
internal issue which does not allow to directly enter NO in green and grey cells without adding
child nodes. Some F-gases data in the parent categories (green and grey cells) in corresponding
CRF tables are missing due to this reason.

4.4.1 Iron and Steel Production (CRF 2.C.1)

4.4.1.1 Category category description

In Latvia only one company produced steel 1990-2015 which used open-heart furnaces (OHF)
from 1990 till 2010 and electric arc furnaces (EAF) from 1990 till 2015 in their steel production
process. In 2016, steel production in Latvia was stopped as the only metal producing plant
ceased to produce steel. According to information by plant, activity which still occurs in the
plant is rolling of armature. This process cannot be accounted under Iron and Steel production
sector emissions. Emissions from combustion of fuels for provision of this process is accounted
under 1.A.2.a sector.
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Since 1990 and compared to 2015 both CO2 and CH4 emissions from Iron and Steel production
sector have decreased by 100% because metal production was stopped and facility is not
reporting GHG emissions from metal production processes anymore (NO) (Figure 4.9).
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Figure 4.9 CO; and CH4 emissions from Metal industry 1990-2022 (CH4 emissions on secondary axis)
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CO2 emissions from crude iron as input material in iron and steel production in OHF and crude
iron used in EAF are included in the inventory according to the 2006 IPCC Guidelines. Emissions
of precursors are also estimated from iron and steel production (Table 4.23).
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2016-2022

2022 versus 2021
2022 versus 1990

Table 4.23 Emissions from 2.C Metal Production in 1990-2022 (kt)

NMVOC
kt

69.56
45.38
61.10
49.98
48.36
44.41
37.73
39.01
38.64
13.71
53.34
13.88
0.01
0.81
NO

-100%

0.003 0.004 0.012
0.001 0.002 0.006
0.003 0.003 0.007
0.003 0.004 0.011
0.003 0.004 0.011
0.003 0.003 0.003
0.003 0.003 0.006
0.002 0.002 0.001
0.003 0.003 0.002
0.001 0.022 0.285
0.004 0.109 1.422
0.001 0.025 0.328
4.6255E-07 | 1.20263E-05 0.0002
6.23796E-05 0.002 0.021
NO NO NO
-100% -100% -100%

0.011
0.006
0.010
0.011
0.011
0.011
0.011
0.009
0.011
0.008
0.038
0.009
4.25546E-06
0.001
NO

-100%

0.087
0.044
0.080
0.088
0.088
0.089
0.085
0.070
0.086
0.010
0.050
0.012

5.5506E-06

0.001
NO

-100%

Considerable emission decrease can be observed in 1990-1992 due to changes in Latvia’s
national economy (Figure 4.9). Decrease of CO; emissions in 1990-1996 also occurred due to
decrease of used crude iron in OHF as CO; emissions are estimated only from crude iron use
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excluding used scrap metal part. It can explained with modification of production process when
majority of primary and final steel products was produced by smelting of scrap metal.

CO; emissions increased almost twice in 2002-2004 when amount of used crude iron increased
but the amount of used scrap metal remained at the same level. In 2005 emissions decrease
by 27% compared to 2004 due to decline of used raw materials as well as decresed amount of
produced steel. Afterwards till 2010 the emission level was quite stable with small fluctuations.
In 2011 sharp decrease of emissions can be observed due to closing of OHF (installations were
dismantled). In 2011 the metal production plant was working only 4 months. Since 2011 entire
amount of crude steel was produced only in EAF and plant worked only 5-7 months in a year.
The highest emission peak was reached in 2012, but after that emissions decreased. In 2014
only 0.09 kt crude steel were produced from scrap metal that caused 0.01 kt CO, emissions and
was the lowest result since the plant exists. In 2015, the metal production company resumed
to produce steel therefore small emissions appeared again, but in 2016 the iron & steel
production was stopped at all.

4.4.1.2 Methodological issues
Reported gases and calculation methods for the 2.C Metal Industry are summarized in Table

4.24.

Table 4.24 GHG emission categories, methods and gases reported from 2.C

=

C. Metal Industry
1. Iron and Steel Production Tier1,2 CO2, CH4, NOx, CO, NMVOC, SO;

Activity data
Activity data used for 2.C.1 emission calculations were:

e Amount of raw materials used in steel production in OHF and EAF (1990-2004 data was
available from the installation’s application for a GHG permit to operate within the EU
ETS system. Since 2005 data is available annually from the installation’s annual GHG
report under the EU ETS’? and directly from metal plant);

Carbon electrodes consumption (data received directly from metal plant);

Mass of steel produced in OHF and EAF (data received directly from metal plant);

Used scrap metal in steel production in OHF and EAF (data received directly from metal
plant);

Carbon content in crude iron and Carbon content in crude steel (data received directly
from metal plant);

Raw materials - coke, coke fine and carburizators - are used in crude steel production process
as reducing agents to decrease the carbon content in final produced crude steel. Also lime,
limestone and dolomite is used for steel smelting in OHF.

7OPolluting activity permit. Available: https://registri.vwd.gov.lv/izsniegtas-atlaujas-un-licences/atlauju-un-licencu-
mekletajs/?company_name=liep%C4%81jas+metalurgs&company_code=&s=1
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Since large amount of scrap metals is used in crude steel production it was necessary to exclude
this amount from total crude steel amount and to estimate only amount of crude steel in what
production crude iron where involved in both technologies. It was estimated by using crude
iron/scrap metal ratio since amounts of used scrap metal in OHF and EAF as well as used crude
iron in the furnaces were known. Then the iron/scrap metal ratio was multiplied with amount
of steel produced in OHF or EAF to estimate amount of crude steel produced directly from
crude iron.

But coke was used only as raw material in crude steel production and metallurgical coke was
not produced in Latvia during the period 1990-2015.

The amount of direct limestone used in iron and steel production facility and the amount of
limestone used for quicklime production were different. Since activity data were taken from
the only metal producer’s annual GHG report under the EU ETS then metal producer clearly
distinguished limestone stream which was used in iron and steel production from the amount
of non-marketed lime (quicklime) produced during iron and steel making process. Therefore
there are two limestone streams and is not double counting.

Activity data and parametrs for emission calculation from iron and steel production as well as
emissions (kt CO2 eq.) are reflected in Table 4.25.
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Table 4.25 Activity data and emissions from 2.C.1 Metal production

Crude steel production, t
Crude iron used in OHF, t
Crude iron used in EAF, t
Used coke, t
Used Limestone, t
Used Dolomite, t
Used scrap metal in steel
production in OHF, t
Used scrap metal in steel
production in EAF, t
Crude iron/scrap metal ratio
Amount of crude steel in what
production crude iron where
involved (in OHF), t
Amount of crude steel in what
production crude iron where involved
Carbon content in crude iron
Carbon content in crude steel
Total emissions from Iron and
Steel, kt CO; eq.

o
=
T
(@]
=
©
@
s]
=
S
o
2
o
o
I
&
w
o
(@]
w
(%]
@
>

Mass of steel produced in EAF, t
Carbon electrodes consumption kg/t

1990 550000 @ 543074 6926 107732  1160.79 = 1136249 = 14300 = 33000 = 1.5 537227 578852 = 020 108905 1389  3.5% 0.25% 69.63
1995 279326 275747 3579 37086 = 41271 | 620700 14300 =~ 33000 1.5 285015 3171.79 = 0.13 35880 @ 466  3.5% 0.25% 45.42
2000 500292 @ 496434 3858 70637 | 47583 | 10061.00 = 14300 = 33000 = 1.5 503123 3389.18  0.14 69698 = 542 | 3.5% 0.25% 61.17
2005 = 554345 | 548472 5873 104010  969.77 | 6757.14 = 6325.85 2970656 1.5 527950 = 4922.49 = 020 108053 1157 @ 3.5% 0.25% 50.05
2010 535301 @ 534168 1133 81340 | 16573 = 3985.92 41465 28114.65 64 476868  971.63 = 017 = 91114 = 193 | 4%  0.20% 38.72
2011 167624 NO 167624 NO 3389.46 394852  1.728 24586 1.8 NO 187103 = 0.02 NO 3037 4%  0.20% 13.73
2012 535301 NO 836431 NO | 1338721 398592 541354 28114.65 1.4 NO 900803 = 0.01 NO | 12431 4%  0.20% 53.45
2013 193190 NO 193190 NO 318532 | 3710.19 NO NO 3.0 NO 227834 | 0.01 NO 2701 | 4%  0.20% @ 13.90
2014 92.51 NO 92.51 NO NO 2.97 NO NO NO NO 120.50 NO NO NO 4% @ 020% @ 0.01
2015 1247591  NO 1247591  NO 4.54 239.31 NO NO 1.8 NO | 14180.69 @ 0.0003  NO 4 4%  0.20% 0.81
2016 NO NO NO NO NO NO NO NO NO NO NO NO NO NO  NO  NO NO
2020 NO NO NO NO NO NO NO NO NO NO NO NO NO NO  NO  NO NO
2021 NO NO NO NO NO NO NO NO NO NO NO NO NO NO  NO  NO NO
2022 NO NO NO NO NO NO NO NO NO NO NO NO NO NO  NO = NO NO
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Emission factors and calculations

The 2006 IPCC Guidelines, EMEP/CORINAIR 2009 and EMEP/EEA 2023 were used to calculate
GHG emissions and precursors from the Iron and Steel production sector.

For CO; emission calculation Tier 2 method from the 2006 IPCC Guidelines is used. It is based
on estimation of carbon losses through the production processes when remaining carbon is
emitted to air.

CO; emissions were estimated only from crude iron used. In steel production steel is produced
mostly by melting scrap metal that does not produce CO; emissions by leaking carbon therefore
only amount of crude steel in what production crude iron where involved in OHF and EAF was
used as activity data.

Equation 4.9 from the 2006 IPCC Guidelines is used to calculate CO2 emissions from steel
production:

ECOZ,non—energy = [PC * CPC + L+ CL + D * CD + CE * CCE + Ob * Cb + Sin * Cin - Sout *
Coutl * 44/12 (4.23)

where:

PC-quantity of coke consumed in iron and steel production (not including sinter production) (tons)
Cec—carbon content in coke (tC/ton)

L-quantity of limestone consumed in iron and steel production (tons)

CL—carbon content in limestone (tC/ton)

D- quantity of dolomite consumed in iron and steel production (tons)

Cp—carbon content in dolomite (tC/ton)

CE-quantity of carbon electrodes consumed in EAFs (tons)

Cce—carbon contents in carbon electrodes (tC/ton)

Ov—quantity of other carbonaceous and process material (tons)

Cp—carbon content of other carbonaceous material (tC/ton)

Sin—amount of used metal in steel production process as input material (crude iron) (tons)
Cin - carbon content in input material (crude iron) (tC/ton)

Sout— amount of produced metal material as output material (crude steel) (tons)

Cout— carbon content in output material (crude steel) (tC/ton)

Carbon contents for raw materials are taken from the 2006 IPCC Guidelines’! and are reflected
in Table 4.26.

Table 4.26 Carbon contents of raw materials used in iron & steel production

Carbon content (kg C/kg)

Limestone 0.12
Dolomite 0.13
Coke 0.83

Carbon emissions from consumed electrodes in EAF are estimated by multiplying emission
mass of steel produced in electric arc furnaces with carbon electrodes consumption EF.

EFs of CHs and precursors are taken from EMEP/CORINAIR 2007 and EMEP/EEA 2023 for
estimations of emissions from processes in OHFs, where 95% of total steel production is
produced till 2010 and for EAF starting from year 2011 (Table 4.27).

712006 IPCC Guidelines, Vol.3, Ch.4. Available: http.//www.ipcc-nggip.iges.or.jp/public/2006gl/vol3.html
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Table 4.27 Emission factors of metal production (t/t)

. =

OHF 0.000005 0.0051 0.000001 0.00002 0.00016
EAF 0.000005 @ 0.00013 0.0017 0.000046 = 0.00006

CH4, NMVOC, CO, NOx and SO, emissions are estimated from total produced crude steel data
but for CO; emission estimation only crude steel produced from crude iron is taken into
account.

4.4.1.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

The uncertainty of activity data for this sector is assumed as 5%. The activity data reported in
iron and steel production plant’s annual GHG report within EU ETS is verified by accredited
verifiers and approved by the State Environmental Service so the activity data is adequately
verified.

As the material-specific default carbon contents for process materials are used from the 2006
IPCC Gudelines, the 10% EF uncertainty could be applied.

Time series of the estimated emissions are consistent and complete because the same
methodology, EFs and data sources are used for sectors for all years in time series. GHG
emissions from all sectors are estimated or reported as not occurring / not applicable therefore
there are no “not estimated” sectors.

Time series consistency was checked by verifying IEF, AD and emission changes and attention
was paid to important increase/decrease that are explained in NIR Chapter 4.4.1.1.

4.4.1.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the IPPU sector in order to achieve these quality objectives. Issues related
to QA/QC and verification are discussed at the sectoral meetings.

All estimations of the emissions done in the LEGMC also are checked on the logical mistakes by
checking the time series of the activity data, EFs and emissions consistency to display all
significant and illogic changes in the activity data and emissions.

Quality control check list is filled for each category taking into account criteria given in QA/QC
plan approved in National legislation. All findings were documented and introduced in GHG
inventory. All corrections are archived.

Data comparison between the EU ETS data and GHG inventory emissions was made.
Differences in 2013-2015 were caused by different emission calculation methodologies that
are used under UNFCCC reporting (2006 IPCC Guidelines) and EU ETS monitoring and reporting.
According to the 2006 IPCC Guidelines the CO; emissions from 2.C.1 were estimated taking into
account only particular part of used raw materials that generate CO; emissions in production
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process. As mostly scrap metals are used in production of crude steel in Latvia, only amount of
used crude iron as input material in crude steel production is taken into account. During
remelting of scrap metal the CO, emissions are not generated. The crude iron/scrap metal ratio
is used in emission calculation.

Under the EU ETS CO; emissions by plant are calculated by multiplying AD (used raw materials)
with EF without any division into used technologies that gives very approximately calculated
CO2 emissions that differ from emissions reported in GHG inventory.

All information on activity data and emission calculations are stored and archived in the
common FTP folder.

4.4.1.5 Category-specific recalculations

No recalculations were done for this sector.

4.4.1.6 Category-specific planned improvements

No improvements are planned for this sector.
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4.5 NON-ENERGY PRODUCTS FROM FUELS AND SOLVENT USE (CRF
2.D)

Under Non-energy Products from Fuels and Solvent Use sector emissions from Paraffin wax,
Lubricant use and Other (including Solvent use, Asphalt roofing and Road paving with asphalt,
urea use) are reported.

Non-energy products from fuels and solvent use sector GHG emissions were 44.77 kt which is
5.2% from total IPPU emissions and 0.4% of total CO; eq. emissions including indirect CO;,
without LULUCF in Latvia in 2022. CO, emissions from Non-energy Products from Fuels and
Solvent Use sector have increased by 1.2% since 1990 and decreased by 18.9% compared to
2021 due to decreased amount of solvents and paraffin wax (Figure 4.10). The main part of this
sector emissions constitute 2.D.3 Other subsector with 26.59 kt (59.4%) from total 2.D sector
emissions. 2.D.3 Other subsector includes emissions from Solvent use, Asphalt roofing, Road
paving with asphalt and Urea use. Solvent use sector constitutes 94.3% of 2.D.3 Other sector.
Remaining part of emissions (5.7%) from 2.D.3 Other constitute Asphalt roofing, Road paving
with asphalt and Urea Use.
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m 2.D.3 Other (Solvent use, Road paving with asphalt, Asphalt roofing, Urea use)
W 2.D.2 Paraffin Wax Use
m 2.D.1 Lubricant Use
Figure 4.10 Emissions from Non-energy Products from Fuels and Solvent Use sector 1990-2022 (kt CO2 eq.)
Reported emissions and calculation methods for the Non-energy Products from Fuels and

Solvent Use in the Latvian inventory are summarized in Table 4.28.

Table 4.28 GHG emission categories, methods and gases reported from 2.D

=

D. Non-energy Products from Fuels and Solvent Use

1.Lubricant Use Tierl CO:>

2. Paraffin Wax Use Tierl CO:>

3. Other
Solvent Use Tier1,2, CS,D COz, NMVOC, CO, SOz, NOx
Road paving with asphalt Tierl CO2, NMVOC
Asphalt roofing Tierl CO2, NMVOC, CO
Urea use Tierl CO:;
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4.5.1 Lubricant Use (CRF 2.D.1)

4.5.1.1 Category description

Lubricant use sector emissions amounts 11.34 kt (25.3%) of total Non-energy sector products
emissions in Latvia in 2022. CO; emissions from 2.D.1 sector decreased by 51.2% since 1990
and decreased by 12.5% compared to 2021 due to decreased lubricant consumption (Figure
4.11 and Table 4.29).
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Figure 4.11 CO, emissions from Lubricant use 1990-2022 (kt)

Under this category lubricant consumption are reported as feedstocks in Latvia. Emissions from
lubricants use are reported as ,CO; not emitted” because it is assumed that CO, emissions are
captured and not emitted into air.

Consumption and emissions from lubricants are reported in sector 2.D.1 for all years in time
series 1990-2022 (Table 4.29).

Table 4.29 CO; emissions from lubricant use 1990-2022 (kt)

1990 23.25
1995 13.59
2000 12.30
2005 15.10
2010 7.60

2011 10.80
2012 12.69
2013 12.05
2014 8.35

2015 13.99
2016 19.49
2017 11.74
2018 15.36
2019 15.28
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2020 12.18

2021 12.96

2022 11.34

Share in IPPU total in 2022 1.3%
2022 versus 2021 -12.5%
2022 versus 1990 -51.2%

4.5.1.2 Methodological issues
Activity data

Lubricant consumption data from CSB Energy Balance’? was used as activity data for emission
calculation.

Lubricants are mainly used in transport sector. The amount of oil from which the oil film has
been formed on the inner cylinder walls is calculated. This oil film further is exposed to
combustion and burned along with the fuel.

Share of used lubricants in transport sector is calculated according to kilometres travelled. It
includes used lubricants for each of the subgroups of road transport separately, including 2 -
stroke motocycles for which petrol engine should be lubricated by a mixture of lubricating oil
and petrol.

CO; emissions from the lubricants consumed in transport are estimated and reported under
transport sector and constitute 8.5% of total lubricants amount in 2022. The rest of the
lubricants are used as feedstocks and CO; emissions from them are calculated and reported
under 2.D.1 sector.

Table 4.30 Activity data for lubricant use 1990-2022

Total consumption Consumption of Consumption of Share of total
of lubricants |ubricants in 1.A.3.b lubricants in lubricants used
Lubricants Use in1.A.3.b
2.D.1. sector sector
1990 1633 46.73 1586.27 2.9
1995 963 35.54 927.46 3.7
2000 879 39.75 839.25 4.5
2005 1088 57.75 1030.25 53
2010 586 67.17 518.83 11.5
2011 795 57.98 737.02 7.3
2012 922 55.91 866.09 6.1
2013 880 57.97 822.03 6.6
2014 632 62.34 569.66 9.9
2015 1022 67.32 954.68 6.6
2016 1398 68.28 1329.72 6.6
2017 872 71.24 800.76 8.2
2018 1122 73.94 1048.06 6.6
2019 1118 75.39 1042.61 6.7
2020 905 73.78 831.22 8.2

72 Energy balance. Available: https://data.stat.gov.lv/pxweb/Ilv/OSP_PUB/START _NOZ _EN__ENB/ENB0O60/
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Total consumption Consumption of Consumption of Share of total
of lubricants |ubricants in 1.A.3.b |ubricants in lubricants used
Lubricants Use in1.A.3.b
2.D.1. sector sector
2021 961 76.61 884.39 8.0
2022 846 72.25 773.75 8.5

Emission factors and calculations

CO; emissions are calculated according to Tier 1 method and EFs as well as default carbon
content are taken from the 2006 IPCC Guidelines. Carbon content for lubricant is 20.0 kg/G)J
according to the 2006 IPCC Guidelines Volume 3 Chapter 5 Table 5.2.

NCV for lubricants is 40.20 TJ/10° t and it is taken from CSB Energy Balance’.

CO; emissions are calculated using the 2006 IPCC Guidelines:

CO,Emissions = LC * CCrypricant * ODU rubricant * 44/12 (4.24)
where:

CO:z emissions - CO2 Emissions from lubricants (ton CO2)

LC - total lubricant consumption (TJ)

CCuubricant - carbon content of lubricants (default) (ton C/TJ)(=kg/ C/TJ)

ODULubricant —ODU (Oxidised during use) factor (based on default composition of oil and grease) fraction
44/12 - mass ratio of CO2/C

4.5.1.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Activity data are taken from CSB of Latvia and uncertainty are assumed as 2%.

As the default ODU factor is used, the uncertainty (50%) from the 2006 IPCC Guidelines is
applied for ODU EF.

The carbon content coefficients is taken from the 2006 IPCC Guidelines and are based on two
studies of the carbon content and heating value of lubricants, from which an uncertainty range
is about 3%.

The total EF uncertainty Uiwtal is being calculated, using following formula of combined
uncertainty:

Utotal = J (U3 +UZ+--+U2) (4.25)

where:

Urotal - the percentage uncertainty in the product of the quantities
Ui - the percentage uncertainties associated with each of the quantities

Combined EF uncertainty is calculated as 50%.

73 Energy balance. Available: https://data.stat.gov.lv/pxweb/lv/OSP_PUB/START _NOZ _EN__ENB/ENB060/
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The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the IPPU sector in order to achieve these quality objectives. Issues related
to QA/QC and verification are discussed at the sectoral meetings.

QA/QC check is performed according to the 2006 IPCC Guidelines. There are compared the
amounts discarded, recovered and combusted in Transport sector with total consumption
figures in the calculation to check the internal consistency data and ODU factors if they are

used in the calculation of different source categories across sectors.

All information on activity data and emission calculations are stored and archived in the

common FTP folder.

4.5.1.5 Category-specific recalculations

Recalculation was done due to precised activity data for 1990-2021 (Table 4.31).

Table 4.31 Results of recalculations in 2.D.1 Lubricant use sector (1990-2021)

1990
1995
2000
2005
2010
2015
2016
2017
2018
2019
2020
2021

4.5.1.6 Category-specific planned improvements

CO2 emissions

before

recalculation

23.30
13.63
12.34
15.15
7.67
14.06
19.57
11.82
15.45
15.26
12.18
12.97

kt CO: eq.

CO2 emissions

after

recalculation

23.25
13.59
12.30
15.10
7.60
13.99
19.49
11.74
15.36
15.28
12.18
12.96

No improvements are planned for this sector.

4.5.2 Paraffin Wax Use (CRF 2.D.2)

4.5.2.1 Category description

Absolute
difference

-0.05
-0.04
-0.04
-0.05
-0.07
-0.07
-0.08
-0.08
-0.09
0.02
0.00
-0.01

Relative
difference

%
-0.22
-0.30
-0.34
-0.34
-0.86
-0.51
-0.40
-0.68
-0.57
0.16
0.01
-0.06

Paraffin wax use subsector emissions constitute 6.84 kt (15.3%) of total Non-energy sector
emissions in Latvia in 2022. CO; emissions from 2.D.2 sector have been increased by 270.6%

since 1999 and decreased by 23.7% compared to 2021 (Figure 4.12 and Table 4.32).
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Figure 4.12 CO, emissions from Paraffin wax use 1999-2022 (kt CO; eq.)

Under this category paraffin wax consumption is reported as feedstocks in Latvia. Paraffin wax
mainly is used in chemical substance in chemical production as well as plastic, rubber and
furniture production. Emissions from paraffin wax are reported as ,,CO, not emitted” because
it is assumed that CO, emissions are captured and not emitted into the air.

Consumption and emissions of paraffin wax are reported in sector 2.D.2 for time series 1990-
2022 (Table 4.32).

Table 4.32 Activity data and CO; emissions from paraffin wax use 1990-2022

Year Consumption of CO2 emissions
paraffin wax (TJ) (kt)

1990 NO NO
1995 NO NO
2000 126 1.85
2005 335 4.91
2010 461 6.76
2011 293 4.29
2012 251 3.68
2013 377 5.53
2014 335 4.91
2015 335 4.91
2016 316 4.63
2017 249 3.65
2018 396 5.80
2019 368 5.39
2020 345 5.06
2021 612 8.97
2022 467 6.84
Share in IPPU - 0.8%
total in 2022
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4.5.2.2 Methodological issues
Activity data

Paraffin wax consumption data from CSB Energy Balance was used as activity data for emission
calculation. Data from CSB about paraffin wax consumption are available only from 1999.

Emission factors and calculations

CO; emissions are calculated according to Tierl method and EFs as well as default carbon
content are taken from the 2006 IPCC Guidelines. Carbon content for paraffin wax is 20.0 kg/GJ
as default one taken from the 2006 IPCC Guidelines Volume 3 Chapter 5 p.p 5.12.

NCV for paraffin wax is 40.20 TJ/10° t and it is taken from CSB Energy Balance’4.

CO2 emissions are calculated using the 2006 IPCC Guidelines equation 5.4:

CO,Emissions = PW x CCy gy * ODUy g * 44 /12 (4.26)
where:

CO2emissions - COz Emissions from waxes (ton CO2)

LC - total wax consumption (TJ)

CCwaex - carbon content of paraffin wax (default) (tonC/TJ =kg/ C/TJ)
ODU wax - Oxidised during use (ODU) factor for paraffin wax (fraction)
44/12 - mass ratio of CO2/C

4.5.2.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Activity data are taken from CSB of Latvia and uncertainty is assumed 2%.

The default ODU factor for paraffin wax is taken from the 2006 IPCC Guidelines. Due to lack of
information regarding application of paraffin wax in the country, the uncertainty of ODU factor
is assumed 100%.

The carbon content coefficient is taken from the 2006 IPCC Guidelines and uncertainty is 5%.

The total EF uncertainty Uwtal is being calculated, using following formula of combined
uncertainty:

Utotar = J (U3 +UZ+--+U2) (4.27)

where:

Utotal - the percentage uncertainty in the product of the quantities
Ui - the percentage uncertainties associated with each of the quantities

Combined EF data uncertainty is calculated as 100%.

74 Energy balance. Available: https://data.stat.gov.lv/pxweb/Ilv/OSP_PUB/START _NOZ _EN__ENB/ENB060/
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4.5.2.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the IPPU sector in order to achieve these quality objectives. Issues related
to QA/QC and verification are discussed at the sectoral meetings.

QA/QC check is performed according to the 2006 IPCC Guidelines. There are compared the
amounts discarded, recovered and combusted with total consumption figures in the calculation
to check the internal consistency data and ODU factors if they are used in the calculation of
different source categories across sectors.

All information on activity data and emission calculations are stored and archived in the
common FTP folder.
4.5.2.5 Category-specific recalculations

No recalculations were done.

4.5.2.6 Category-specific planned improvements

No improvements are planned for this sector.
4.5.3 Other (CRF 2.D.3)

4.5.3.1 Category description

This chapter describes emissions from Solvent Use, Road paving with asphalt and Asphalt
roofing sector under Other (CRF 2.D.3).

Solvent Use

The use of solvents and products containing solvents results in emissions of non-methane
volatile organic compounds (NMVOC). NMVOC emissions are regarded as an indirect GHG as it
over a period of time will oxidize into CO2 when emitted to the atmosphere.

According to the 2006 IPCC Guidelines and EMEP/EEA 2023 Solvent Use sector covers emissions
from the four SNAP (Selected Nomenclature for Air Pollution) subcategories:

= SNAP 0601: Paint application (Including such activities as paints and varnishes from
decorative, industrial and other coating applications);

= SNAP 0602: Degreasing, Dry cleaning (Degreasing includes cleaning products from
water-insoluble substances such as grease, fats, oils waxes and tars. Dry cleaning refers
to any process to remove contamination from furs, leather, down leathers, textiles or
other objects made of fibres using organic solvents);

= SNAP 0603: Chemical products manufacturing or processing (Including the processing
of polyester, PVC, foams and rubber, manufacture of paints, inks, glues and adhesives
and finishing of textile);

= SNAP 0604: Other use of solvents and related activities (Including such activities as
“enduction” (i.e. coating) of glass wool and mineral, printing industry, fat and oil
extraction, uses of glues and adhesives, wood preservation, domestic use (other than
paint application) and vehicle underseal treatment and vehicle dewaxing);
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= SNAP 060602: Other product use (e.g. tobacco, fireworks).

Latvia's reported NMVOC and CO; emissions from NMVOC under Solvent Use sector in 2022
are shown in Table 4.33.

Table 4.33 Reported emissions from Solvent Use in Latvia in 2022

Category Subcategory title Emissions
SNAP NRF

0601  2D3d  Paint application NMVOC, indirect CO:
0602  2D3e Degreasing NMVOC, indirect CO:
0602  2D3f | Dry cleaning NMVOC, indirect CO:
0603 = 2D3g Chemical products NMVOC, indirect CO:
0604  2D3h | Printing industry NMVOC, indirect CO:
0604 = 2D3a | Domestic solvent use (other than paint application) NMVOC, indirect CO:
0604 | 2D3i | Other solvent use NMVOC, indirect CO;
0606 2G Other product use (e.g. tobacco, fireworks) NMVOC, indirect CO:

Solvent Use sector is significant pollution source of NMVOC emissions in Latvia in 2022 and it
covered over 35.4% (11.41 kt) from the total Latvia’s NMVOC emissions. From Solvent use
sector the main share of total NMVOC emissions contributed Coating applications — 39.4% or
4.49 kt and Other solvent use —27.7% or 3.16 kt (Figure 4.13).
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Figure 4.13 Total NMVOC emissions from Solvent Use for the period 1990-2022 (kt)

Since 1990, NMVOC emissions in the solvent sector have shown fluctuations. Comparing
emission data from 1990 to 2022, there is a 19.6% increase in NMVOC emissions in the Solvent
sector. Categories where an increase in NMVOC emissions has occurred in recent years include
Domestic solvent use (other than paint application) (2D3a) and Other solvent use (2D3i). The
fluctuation of NMVOC emissions in the period 1990-2022 has mostly occurred due to the
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welfare of the economic state of the country. The slightly decrease in emissions occurred
between years 1990 and 2006. From 2006 the economy began to grow until 2008, when the
world was struck by the economic crisis which also affected the Solvent Use sector in Latvia. As
a result, by the year 2009, NMVOC emissions decrease by 34.6% in comparison with 2007. As
shown there is increase of NMVOC emissions during the later period of 2010 till 2022. In 2019,
NMVOC emissions of Solvent sector have decreased, compared to 2018. This can be attributed
to a significant increase in NMVOC emissions resulting from the substantial importation of
cleaning solvent by a single company in 2018. In 2022, NMVOC emissions of Solvent sector have
decreased by 20.9% compared to 2021 (Table 4.34) due to the decrease in activity data of
Domestic solvent use including fungicides (2D3a) and Other solvent and product use (2D3i).
Since 2023 submission also includes the calculation of Aircraft De-icing within the subcategory
of Other Solvent and Product Use, following the guidelines outlined in the EMEP/EEA 2023.

Table 4.34 NMVOC and CO; emissions from Solvent Use for the period 1990-2022 (kt)

- NMVOC | Indirect CO,
Year o
emissions

Kt
1990 9.54 20.97
1995 8.94 19.66
2000 8.50 18.69
2005 8.09 17.79
2010 7.93 17.43
2011 9.34 20.53
2012 8.89 19.55
2013 9.26 20.36
2014 9.58 21.06
2015 9.94 21.85
2016 9.34 20.53
2017 9.98 21.93
2018 14.47 31.81
2019 11.65 25.60
2020 12.73 27.98
2021 14.42 31.70
2022 11.41 25.07

The operational assumption posits that NMVOC-containing products imported into the country
in a given year are assumed to be consumed within that same year, given the absence of actual
usage data. Concurrently, enterprises often factor in economic considerations when
maintaining stockpiles. This practice consequently introduces fluctuations in the time series of
CO; emissions

Road paving with asphalt (2.D.3.b) and Asphalt roofing (2.D.3.c)

In this sector emissions from road paving activities are reported.
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Table 4.35 Activity data for Road paving and Asphalt roofing 1990-2022

Amount of % of asphalt | % of asphalt | Road Paving Asphalt

bitumen used for used for with asphalt | roofing (kt)

mixtures Road Paving Asphalt (kt)

used (kt) roofing
1990 39 80% 20% 31 8
1995 117 80% 20% 94 23
2000 424 90% 10% 381 42
2005 1165 90% 10% 1049 117
2010 937 90% 10% 843 94
2011 1481 90% 10% 1333 148
2012 1585 90% 10% 1426 158
2013 1255 90% 10% 1130 126
2014 1290 90% 10% 1161 129
2015 1724 90% 10% 1552 172
2016 1681 90% 10% 1513 168
2017 1317 90% 10% 1185 132
2018 1263 90% 10% 1137 126
2019 1255 90% 10% 1129 125
2020 1418 90% 10% 1276 142
2021 1922 90% 10% 1730 192
2022 1629 90% 10% 1466 163

According to CSB data the biggest share of NMVOC and CO, emissions are originating during
road paving with asphalt. Just small part of all bitumen mixtures is used in asphalt roofing sector
(Table 4.35).
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Figure 4.14 Emissions from asphalt roofing and road paving in 1990-2022 (NMVOC and CO emissions
on secondary axis) (kt CO, eq.; kt)

The emissions from these two particular sectors are constantly increasing since the beginning
of 1990s. Slight emission decrease in 1999-2000 could be explained with the change of
percentage that is used to divide activity data used in roofing and road paving. The sharp
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emission increase in 2003-2004 could be explained with Latvia’s joining the EU in the May of
2004 before and after when the road paving works were very active and there were built VIA
Baltic that connects all Baltic States. In 2011 and 2012 activity in road paving and asphalt roofing
rised by 58.1% and 7.0% respectively. In 2013 overall activity of bitumen use in industrial
processes had decreased by about 20.8% and was related to financial resources that were
assigned directly to this sector for road paving or asphalt roofing. In 2015 emission increase has
been observed because according to Latvia's State Road Network Statistics the length of
renewed and constructed bituminous pavements (km) increased compared with 2014. In 2022,
COz emissions from road paving with asphalt and asphalt roofing decreased by 15.2% compared
to 2021 (Figure 4.14).

Urea use

Urea are used as catalyst in fuel consumption and calculated under 1.A.3 Transport sector but
emissions are reported under 2.D Non-energy Products from Fuels and Solvent Use (Table
4.36).

Table 4.36 Urea use activity data and CO, emissions 2006-2022

Year Urea consumption CO2emissions
(t) (kt)

1990 NO NO
1995 NO NO
2000 NO NO
2005 NO NO
2010 1210 0.29
2011 1475 0.35
2012 1642 0.39
2013 2056 0.49
2014 2745 0.65
2015 3490 0.83
2016 3772 0.90
2017 4614 1.10
2018 5164 1.23
2019 5434 1.30
2020 5218 1.24
2021 5857 1.40
2022 5802 1.38

4.5.3.2 Methodological issues

Solvent Use

The NMVOC inventory is carried out to fulfil the obligations of the UNECE CLRTAP.
Activity data

From the 1990ties till 2005 statistics for Domestic solvent use including fungicides (2D3a), Paint
application (2D3d) and Other solvent use (2D3i) were not well kept due to the country-wide
changes in the governmental system and national economy. For 2006-2022 activity data for
these subcategories was obtained from National Chemicals Database at LEGMC. In the National
Chemicals Database data of imported and produced amount of chemical products containing
NMVOCs is collected together with the percentage of a particular NMVOC in imported or
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produced products. It is assumed that the NMVOC containing products imported in the country
in a particular year are utilized in the same year as the data of the actual use is not available or
is confidential. In the National Chemicals Database information on a particular year, amount of
produced and imported chemicals (ton), product group (intended use), trade name, chemical
name, CAS number and concentration (from ... till ... %) is provided.

Tobacco activity data on imports and exports are obtained from the CSB.

Activity data on the Aircraft de-icing from companies are available since 2015, and is obtained
from National Chemicals Database at LEGMC, but for time series consistency, surrogate
statistical parameter data is used to calculate activity data for the period 2004-2014 where data
of the average number of departing airplanes per day, data on the weather conditions in which
aircraft de-icing is usually carried out in the winter months is used.

Since 2018 submission the initial estimation of NMVOC-containing products exported from the
country for the period 2006-2017 has been conducted. Activity data on export of solvent
products for the years 2006-2017 was provided by CSB. The results of estimation of exported
NMVOC containing products are presented in Table 4.37. As shown NMVOC emission has
decreased for all time series between 14.6% in 2013 and 30.7% in 2005.

Share of export as percentage, calculated on NMVOC emissions for the year 2022 were
extrapolated taking into account GDP in 2017-2022 taken from CSB database.

Table 4.37 Share of export as percentage, calculated on NMVOC emissions

Year Share of export as percentage,
calculated on NMVOC
emissions, %

2006 23.86
2007 21.31
2008 28.44
2009 26.89
2010 19.17
2011 13.77
2012 14.65
2013 14.60
2014 15.19
2015 15.77
2016 18.03
2017 19.61
2018 21.19
2019 22.27
2020 21.45
2021 24.24
2022 28.25

To obtain a comparable data in time series for 1990-2005 where statistics on imported,
produced and exported NMVOC containing products was not well kept NMVOC emissions were
extrapolated taking into account number of inhabitants taken from CSB database’in Table
4.38.

75 CSB database IRDO10. Resident population at the beginning of the year. Available: https://stat.gov.lv/lv/statistikas-
temas/iedzivotaji/iedzivotaju-skaits/tabulas/ird010-iedzivotaju-skaits-un-ipatsvars-pec
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Activity data from Degreasing (2D3e), Dry cleaning (2D3f), Chemical products (2D3g) and
Printing (2D3h) subsectors is not available as that data is not required to be reported under
National legislation and could be assumed as confidential.

Emission factors
The main database of EFs is the EMEP/EEA 2023.
Methods

NMVOC emissions from Domestic solvent use including fungicides (2D3a), Coating applications
(2D3d) and Other solvent use (2D3i) were estimated according to EMEP/EEA 2023
methodology based on Tier 1 or Tier 2 approach (Table 4.28). NMVOC emissions (kt) from these
subcategories of Solvent Use sector were calculated for the time series 2006-2022 using the
equation below:

Exmvoc = EFymyvoc * AD (4.28)
where:

Enmvoc — non-methane volatile organic compounds emissions from solvents and other production use (kt);
EFnmvoc — emission factor from EMEP/EEA 2023;
AD — activity data from the National Chemicals Database (kt).

NMVOC emissions data from Degreasing (2D3e), Dry cleaning (2D3f), Chemical products (2D3g)
and Printing (2D3h) subsectors was obtained directly from the national database “2-Air” for
2006-2022. From the 1990ties till 2001 statistics for NMVOC emissions data was not kept. The
“2-Air” is a database where enterprises (that do any pollution activity and have category A, B,
or C polluting activity) report their emissions data. There are 788 licences currently in force in
Latvia (Category A—40 licences, category B — 748 licences). From these enterprises data is used
only from the enterprises that produced NMVOC emissions according to the EMEP/EEA 2023.
The enterprises have been reporting their produced NMVOC emissions dividing in a particular
NMVOC.

To obtain a comparable data in time series for 1990-2005 where statistics was not kept NMVOC
emissions were extrapolated taking into account number of inhabitants taken from CSB database
(Table 4.38).

Table 4.38 The number of population used as activity data under Other solvent and product use for
years 1990-2005

Number of inhabitants

1990 2668140
1991 2658161
1992 2643000
1993 2585675
1994 2540904
1995 2500580
1996 2469531
1997 2444912
1998 2420789
1999 2399248
2000 2381715
2001 2353384
2002 2320956
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Number of inhabitants

2003 2299390
2004 2276520
2005 2249724

CO2 emissions from Solvent Use sector was estimated using methodology from the 2006 IPCC
Guidelines:

Emissionscg, = Emissionsyyyoc * Percent carbon in NMVOCs by mass * 44.0098/12.011
(4.29)

It was assumed that the average carbon content of NMVOC is 60% by mass for all categories
under the sector of Solvent Use in accordance with the 2006 IPCC Guidelines.

This leads to an EF for indirect CO; release of 2.198474731 kg CO,/kg NMVOC.
Road paving with asphalt (2.D.3.b) and Asphalt roofing (2.D.3.c)

EMEP/EEA 2023 Tier 1 method was used to estimate NMVOC emissions from the 2.D.3.b Road
paving with asphalt and 2.D.3.c Asphalt roofing. According to CSB data the biggest part of
bitumen mixtures amount is used for road paving (90%). Only small part is used for roofing
activities (10%) (Table 4.39).

NMVOC emissions are estimated using simpler default methodology:

Exmvoc = ADpitumen * EF nmvoc (4.30)
where:
Enmvoc — NMVOC emissions (kt)
ADvitumen — bitumen and bitumen mixtures used in CRF 2.D.3.b and 2.D.3.c activities (kt)
EFnmvoc -NMVOC emission factor (kt/kt)
CO; emissions from asphalt roofing and road paving with asphalt activities were estimated
according to the 2006 IPCC Guidelines and explanation of indirect CO, emission estimation
basing on carbon conversion factor and average default carbon content amount.

For the CO; emission estimation NMVOC emissions were taken as activity data and CO;
emissions were estimated using carbon conversion factor:

ECOZ = EFCOZ * NMVOC (431)
where:

Eco2 — CO2 emissions (kt)
EFco2 — estimated CO2 emission factor
NMVOC — NMVOC emissions (kt)

Emission factors

For CO, emission estimation 80% of carbon content conversion factor is used. According to the
2006 IPCC Guidelines’® indirect emissions of CO, from atmospheric oxidation of emitted
NMVOC are included in the national emission inventory. The average amount of carbon in
NMVOC is assumed as 80%”".

76 2006 IPCC Guidelines, Vol.1 Ch.7. Available :http://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/1_Volumel/V1_7 Ch7 Precursors_Indirect.pdf (page 7.6)
’7 Based of the most often used average carbon conversion factor
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Therefore the CO; EF from the 2006 IPCC Guidelines was estimated using following equation:

EFCO2 = 80% * 44.0098/12.011 (4.32)
where:

EFcoz — CO2 emission factor (kt/kt)
80% — the average amount of carbon in NMVOC
44.0098 / 12.011 — carbon dioxide and carbon molmass ratio

This leads to an EF for indirect CO; release of 2.931299642 kg CO,/kg NMVOC.

Default CO and NMVOC EFs are taken from EMEP/EEA 20237%7°. Due to lack of the technology
use information Tierl EFs were used (Table 4.39).

Table 4.39 Emission factors for asphalt roofing and Road paving in 1990-2022

Category CO2 CcO NMVOC
(t CO2/t NMVOC) (kt/kt) (kt/kt)

Asphalt Roofing 2.93 0.0000095 0.00013
Road Paving with Asphalt 2.93 NE 0.000016

Urea use

Description of methodology to calculate CO; emissions from Urea use is reported under sector
1.A.3 Transport.

4.5.3.3 Uncertainties and time series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Solvent use

Latvia has developed a detailed inventory for the Solvent Use sector thereby the uncertainty of
activity data for Domestic solvent use including fungicides (2D3a), Paint application (2D3d) and
Other solvent use (2D3i) is estimated to be the default value of 25% according to the 2006 IPCC
Guidelines. However the uncertainty of activity data for Degreasing (2D3e), Dry cleaning (2D3f),
Chemical products (2D3g) and Printing (2D3h) subsectors cannot be determined as that activity
data is not required to be reported under national legislation and could be assumed as
confidential. Uncertainties of CO, emissions from Solvent Use sector were estimated on the
basis on uncertainties of respective NMVOC emissions. Uncertainty of EF is assumed to be
default value of 10%. According to the 2006 IPCC Guidelines the uncertainty of EF took into
account the fact that the default fossil carbon content fraction of NMVOC is 60% by mass, and
can vary between 50-70%.

78EMEP/EEA air pollutant emission inventory guidebook 2023, 2.D.3.b Road paving with atsphalt. Available:
https.//www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/2-industrial-
processes-and-product-use/2-d-2-I-other/2-d-3-b-road/view
EMEP/EEA  air  pollutant  emission  inventory  guidebook 2023, 2.D.3.c  Asphalt roofing.  Available:
https.//www.eea.europa.eu/publications/emep-eea-guidebook-2023/part-b-sectoral-guidance-chapters/2-industrial-
processes-and-product-use/2-d-2-I-other/2-d-3-c-asphalt/view
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Road paving with asphalt (2.D.3.b) and Asphalt roofing (2.D.3.c)

Uncertainty of activity data for estimations of CO, emissions from 2.D.3.c Asphalt roofing sector
and 2.D.3.b Road paving with asphalt sector is assumed rather low as CSB data of used bitumen
mixtures are used and the percentage of the 2006 IPCC Guidelines is used to divide bitumen
use for roofing and paving activities. Still as it is not clearly known how much of the total
bitumen is used for asphalt paving and for asphalt roofing (bitumen use in construction sector)
the uncertainty is assumed at least 20%.

CO; EFs for 2.D.3.b and 2.D.3.c sectors are assumed as high as 50% because default EFs are
used and CO2 emissions are estimated from NMVOC emissions. The uncertainty of precursors
factors for these two sectors taken from EMEP/EEA 2023 as Tier 1 EFs is assumed as high as
50% as the default EFs are used.

Time series of the estimated emissions are consistent and complete because the same
methodology, EFs and data sources are used for sectors for all years in time series. NOy, CO and
SO, emissions are not estimated due to lack of estimation methodology and official EFs.

Time series consistency was checked by verifying IEF, AD and emission changes and attention
was paid to important increase/decrease that are explained in NIR Chapter 4.5.3.1.

4.5.3.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the IPPU sector in order to achieve these quality objectives. Issues related
to QA/QC and verification are discussed at the sectoral meetings.

Solvent use

All estimations of emissions done in the LEGMC are checked on the logical mistakes by checking
the time series of the activity data, EFs and emissions consistency to display all significant and
illogic changes in the activity data and emissions.

A quality control checklist is completed for each category, adhering to the criteria outlined in
the approved QA/QC plan as stipulated in the National legislation. All corrections are
systematically archived in a centralized archiving system.

All information on activity data and emission calculations are stored and archived in the
common FTP folder.

Road paving with asphalt (2.D.3.b) and Asphalt roofing (2.D.3.c).

Activity data used in NMVOC and CO; emissions from asphalt roofing and road paving with
asphalt was reported by CSB in Annual Questionnaire tables. Bitumen data used in emission
estimation and reported in NIR are verified by CSB. Data also is compared to the data reported
in 1A(d) sector.

CSB has the internal QA/QC procedures based on mathematical model and analysis to avoid
logic mistakes.

The activity data used in estimations is repeatedly verified by CSB energy experts by checking
the data input in data estimation database and reported in the NIR.
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All estimations of emissions done in the LEGMC also are checked on the logical mistakes by
checking the time series of the activity data, EFs and emissions consistency to display all
significant and illogic changes in the activity data and emissions.

All information on activity data and emission calculations are stored and archived in the
common FTP folder.

4.5.3.5 Category-specific recalculations

Solvent use

To enhance the precision of emission data, a thorough review and recalculation of activity data
from the National Chemicals Database for the most recent submitted year (in this instance,
2021) are undertaken (Table 4.40).

Table 4.40 Recalculated NMVOC emissions by subcategories for 2021 (kt)

Sector Emissions Emissions after Relative
before recalculation difference

recalculation

kt NMVOC %
2D3a 3.73 3.28 -11.89
2D3d 4.30 4.56 5.90
2D3e 0.03 0.03 0.33
2D3f 0.004 0.004 0.33
2D3g 1.44 1.44 0.33
2D3h 0.01 0.01 0.33
2D3i 4.92 5.08 3.25
2G 0.01 0.01 -
Total 14.44 14.42 -0.17

The 2023 National Emissions Ceilings Directive review revealed, in accordance with the
EMEP/EEA 2023 guidelines, that Latvia does not need to apply a correction factor in the
calculation of NMVOC emissions for the 2.D.3.a. Domestic solvent use, including fungicides sub-
category. Consequently, a recalculation has been executed for sector 2.D.3.a (Table 4.41).

Table 4.41 Results of recalculations NMVOC emission in 2.D.3.a Domestic solvent use including
fungicides 1990-2021

Emissions on sub-category Emissions on sub-category 2D3a Absolute Relative
2D3a with the correction without the correction factor difference difference
factor (before recalculation) (after recalculation)
kt NMVOC

1990 2.32 1.89 -0.44 -18.84
1995 2.18 1.77 -0.41 -18.84
2000 2.07 1.68 -0.39 -18.84
2005 1.96 1.59 -0.37 -18.84
2006 1.54 1.25 -0.29 -18.84
2007 2.79 2.26 -0.53 -18.84
2008 1.45 1.18 -0.27 -18.84
2009 0.93 0.76 -0.18 -18.84
2010 1.27 1.03 -0.24 -18.84
2011 1.74 1.41 -0.33 -18.84
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Emissions on sub-category Emissions on sub-category 2D3a Absolute Relative
2D3a with the correction without the correction factor difference difference
factor (before recalculation) (after recalculation)
kt NMVOC %

2012 1.73 141 -0.33 -18.84
2013 1.83 1.49 -0.35 -18.84
2014 2.04 1.66 -0.38 -18.84
2015 2.24 1.82 -0.42 -18.84
2016 2.07 1.68 -0.39 -18.84
2017 2.14 1.74 -0.40 -18.84
2018 7.52 6.10 -1.42 -18.84
2019 3.79 3.08 -0.71 -18.84
2020 4.12 2.34 -0.78 -18.84
2021 3.73 3.28 -0.44 -11.89

Urea use

Recalculation was done for CO; emissions in 2.D.3 Urea use for 2006-2021 due to precised
activity data.

Table 4.42 Results of recalculations in 2.D.3 Urea use sector 2006-2021

CO2 emissions CO2 emissions Absolute Relative
from urea use from urea use difference difference
before after
recalculation recalculation
kt CO: eq. %

2006 0.09 0.07 -0.02 -18.2
2010 0.38 0.29 -0.09 -24.6
2015 0.82 0.83 0.02 1.9
2016 0.89 0.90 0.01 1.1
2017 1.08 1.10 0.02 1.8
2018 1.20 1.23 0.03 2.6
2019 1.29 1.30 0.01 0.6
2020 1.29 1.24 -0.05 -3.9
2021 1.40 1.40 -0.01 -0.5

4.5.3.6 Category-specific planned improvements
Solvent use
No improvements are planned for this sector.
Urea use
No improvements are planned for this sector.
Road paving with asphalt (2.D.3.b) and Asphalt roofing (2.D.3.c)

No improvements are planned for this sector.

4.6 ELECTRONICS INDUSTRY (CRF 2.E)

HFC, PFC, SFsand NF3 emissions from manufacturing of integrated circuit of semiconductors,
TFT flat panel displays, photovoltaics and heat transfer fluids are not occurring in Latvia.
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There is one company in Latvia which manufactures liquid crystal displays (LCDs) and 3D
products for industrial, professional, medical and defence applications and one that produces
semiconductors. Directly contacting with the companies they confirmed that NFs is not used in
technology as well as company has no plans to use it in the future.

Other types of equipment listed in the 2006 IPCC Guidelines, Volume 3, Chapter 6 under this
sector are not manufactured in Latvia. Currently using CRF Reporter software version
v6.0.10_ARS5 it is not possible to enter NO in green and grey cells although CRF Reporter User
manual says that if disaggregated data is not available for certain categories, the CRF Reporter
allows users to report information in the parent category. This can be done by directly entering
data in the green cells (i.e. overwriting formulas).

Under Electronics industry subcategories Latvia doesn't report emissions so child nodes (gases)
are not added according to CRF User manual however it is not currently possible to enter data
in green cells so some information in the parent category (green cells) in corresponding CRF
tables are missing. It was confirmed by CRF Reporter help desk that this is an CRF internal issue
which will be improved in the future releases of the software. But for the moment it was
suggested to leave cells blank.

4.7 PRODUCT USES AS SUBSTITUTES FOR OZONE DEPLETING
SUBSTANCES (CRF 2.F)

Under 2.F Latvia reports emissions from usage of hydrofluorocarbons (HFCs) occurring in
following sectors:
e Refrigeration and air-conditioning equipment (CRF 2.F.1);
Foam blowing products (CRF 2.F.2);
Fire Protection (CRF 2.F.3);
Aerosols (CRF 2.F.4).

In 2022, GHG emissions from Product uses as substitutes for ODS substances amounted 250.30
kt CO2 eq. (2.5%) from Latvia's total CO2 eq. emissions with indirect CO,, without LULUCF,
Compared to 2021, 2.F category emissions have decreased by 3.3%, but compared to 1995
emissions have increased by even 1440.3%.

There is no production of HFCs in Latvia. Emissions of the perfluorocarbons (PFCs) and nitrogen
trifluoride (NFs) do not occur in Latvia for all time series. HFC and PFC emissions from Solvents
(CRF 2.F.5) and Other Applications (CRF 2.F.6) are not occurring in Latvia (reported as “NO” in
CRF Reporter). Currently using CRF Reporter software version v6.0.10_ARS5 it is not possible to
enter NO in green and grey cells therefore some information in the parent category (green
cells) in corresponding CRF tables are missing.

The calculation of emissions under 2.F was carried out for following gases:

e HFC-23

e HFC-32

e HFC-125
e HFC-134a
e HFC-143a
e HFC-152a
e HFC-245fa
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e HFC-365mfc
e HFC-227ea

The biggest part of 2.F emissions constitutes 2.F.1 Refrigeration and Air Conditioning (97.3%)
which is also a key category of Latvia's GHG inventory. Additionally, 2.3% from 2.F emissions
comes from 2.F.4. Aerosols (metered dose inhalers), but 0.4% comes from 2.F.2 Foam blowing
agents. About 0.004% comes from 2.F.3 Fire protection in 2022 (Figure 4.15).
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m 2.F.1 Refrigeration and Air Conditioning ™ 2.F.2 Foam Blowing Agents
m 2.F.3 Fire Protection 2.F.4.a Aerosols (Metered Dose Inhalers)

Figure 4.15 HFC emissions from 2.F Product Uses as ODS Substitutes 1995-2022 (kt CO; eq.)

The total emissions from 2.F have increased significantly since 1995 to 2016 but after 2016 the
amount of emissions is decreased. In 2022, emissions decreased compared to 2021 (see Table
4.43 and Figure 4.15). The main reason which caused emission growth was substitution of ODS
with alternatives commonly named F-gases in refrigeration and air conditioning appliances.
However, F-gases are powerful GHG, with a global warming effect up to 23000 times greater
than CO,, hence their emissions were growing rapidly®. The usage of products which substitute
ODSs in Latvia mainly depends on import. The imported amounts could be associated with
economic situation in the country consequently this led to F-gases emission growth. As the
significant part of total 2.F.1.e emissions (38.0% in 2022) results from the increase of car
population under this subsector.

Table 4.43 HFC emissions from 2.F Product Uses as Substitutes for ODS, 1995-2022 (kt CO; eq.)

Year

Product Uses as Refrigeration Foam blowing Fire Protection Aerosols
Substitutes for and Air agents
0oDS Conditioning

1995 16.25 15.83 0.36 NO 0.06
2000 61.85 60.02 0.71 NO 1.12
2005 101.24 95.94 3.31 0.053 1.94
2010 216.35 208.24 5.63 0.014 2.47
2011 217.53 210.95 4.10 0.015 2.46

80 Fluorinated GHG. Available: https://ec.europa.eu/clima/policies/f-gas_en
235



Latvia's National Inventory Report 1990-2022

Product Uses as Refrigeration Foam blowing Fire Protection Aerosols
Substitutes for and Air agents
0oDS Conditioning

2012 216.67 211.91 2.39 0.062 2.32
2013 217.53 224.33 1.67 0.062 3.20
2014 242.82 237.65 0.87 0.026 4.27
2015 251.86 243.82 3.67 0.003 4.37
2016 271.61 265.17 2.05 0.003 4.39
2017 264.06 259.34 0.13 0.003 4.59
2018 259.17 254.09 0.59 0.009 4.48
2019 250.96 246.19 0.64 0.009 4.12
2020 243.26 237.48 0.26 0.009 5.52
2021 258.80 251.99 0.42 0.009 6.38
2022 250.30 243.52 1.09 0.009 5.67

Share of total 29.2% 28.4% 0.13% 0.001% 0.7%

IPPU emissions

in 2022 (%)

2022 versus -3.3% -3.4% 158.5% 0.0% -11.2%
2021

2022 versus 1440.3% 1438.4% 200.8% -45.0% 1263.9%
1995

In 2004, the first research of F-gases sources and emissions in Latvia was carried out. Within
the project “SFes, HFC and PFC emission inventory in Latvia 1995-2003”8! (hereinafter F-gases
research (2004)) the areas and users of F-gases in Latvia were identified for the first time. The
result of this project was initial activity and consumption data for F-gases emission estimation
(inaccordance with IPCC 1996 methodology). Activity data and assumptions derived during this
project and shortly after were used for F-gases emission calculations. Obtained data from the
research did not provide completeness, therefore extrapolation is used for historical data.

In 2015-2016 the F-gases research within the EEA Financial Mechanism 2009-2014 Programme
"National Climate Policy (hereinafter F-gases research (2016)) was carried out. The aim of this
research was to improve activity data obtaining process and EFs in 2.F.1 Refrigeration and Air
conditioning sector as well as to split the activity data for years 2004-2014 between the 2.F.1
subcategories according to the 2006 IPCC Guidelines.

F-gases research (2016) has been bottom-up orientated. F-gases importers, suppliers, users
and service companies were asked to supplement the information reported under F-gas
Regulation No. 517/2014% and previous national Regulation No.5638% with the information
regarding the sector and purpose of the substances they import, use or refill in equipment in
the country. As a result F-gas data was divided by categories relevant to the 2006 IPCC
Gudelines 2.F.1 sector. EFs and assumptions were discussed and confirmed by Latvian
Association of Refrigeration Engineers which is the responsible institution in certification of F-
gases operators in Latvia.

81 project report “SFs, HFC and PFC emission inventory in Latvia 1995-2003”, Riga 2004

82 F-gas regulation No. 517/2014 of The European Parliament and the Council of 16 April 2014 on fluorinated greenhouse
gases and repealing Regulation (EC) No 842/2006

83 Regulation No.563 of the Cabinet of Ministers of Latvia on “Provisions concerning specific restrictions and prohibitions on
activities with ozone-depleting substances and fluorinated greenhouse gases”
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In 2016-2017 the split of 2.F.1 subcategories were revised during evaluation study on F-gases
in stocks (amount of refrigerants in new and operating systems as well as number of companies
per F-gas sectors). The results revealed that within the F-gas research (2016) emissions from
commercial and industrial refrigeration were overestimated and emissions from stationary air
conditioning and transport refrigeration were underestimated (Table 4.44). Results are
included in this report under relevant categories. This F-gas split evualation has calculated since
submission 2017.

Table 4.44 Proportions by 2.F.1 sub applications in LV inventory and EU

Proportion of | Commercial Domestic Industrial Transport Mobile air | Stationary air
F-gas emissions | refrigeration | refrigeration | Refrigeration | refrigeration | conditioning | conditioning
2.F.1
34% 16% 5% 26% 18%

EU average*

1%

F-gases 41% 0.3% 15% 2% 33% 9%
research

(2016)

F-gas split 28% 0.3% 7% 5% 36% 24%
evaluation

(since

Submission

2017)

*14 MS, weighted shares
4.7.1 Refrigeration and Air Conditioning (CRF 2.F.1)

4.7.1.1 Category description

The calculation of actual emissions from Refrigeration and Air Conditioning is done according
to the 2006 IPCC Guidelines, Chapter 7 (Emissions of Fluorinated Substitutes for Ozone
Depleting Substances).

Refrigeration and Air Conditioning Systems are responsible for about 97.3% of the 2.F Product
uses as substitutes for ozone depleting substances sector in 2022. Under 2.F.1 sector HFC
emissions are reported covering 6 subcategories according to the 2006 IPCC Gudelines:

e Commercial Refrigeration (refrigerators for supermarkets, shops etc.);

e Domestic Refrigeration (fridges and freezers in households);

e Industrial Refrigeration (refrigeration units in food and chemical industries);

e Transport Refrigeration (refrigerated vehicles);

e Mobile Air Conditioning (air conditioning systems in passenger cars, light and heavy duty
vehicles and buses);

e Stationary Air Conditioning (room air-conditioning systems and heat pumps).

In 2022, HFC emissions from 2.F.1 Refrigeration and Air Conditioning totalled 243.52 kt CO; eq.
Compared to 2021, emissions were decreased by 3.4%. In 2022, the majority of F-gases
emissions under 2.F.1 originates from 2.F.1.e Mobile air conditioning (39.0%), 2.F.1.f Stationary
Air Conditioning (34.6%) and 2.F.1.a Commercial Refrigeration (19.6%). Other less significant
sources are 2.F.1.c Industrial Refrigeration (4.7%) and 2.F.1.d Transport Refrigeration (1.9%) as
well as 2.F.1.b Domestic Refrigeration (0.2%) (Figure 4.16).
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Figure 4.16 F-gases emissions from 2.F.1. Refrigeration and Air Conditioning equipment 1990-2022 (kt CO:z eq.)

4.7.1.2 Methodological issues

An overview of the methods used and gases reported under 2.F.1 sector is presented in Table
4.45.

Table 4.45 Summary of emission calculation methods and gases in CFR 2.F.1

CRF Category/subcategory Method Gases
used reported

2.F.1.a Commercial Refrigeration Tier 2a HFC-134a
HFC-32
HFC-125
HFC-143a
HFC-152a
HFC-23
2.F.1.b Domestic Refrigeration Tier 2a HFC-134a
2.F.1.c Industrial Refrigeration Tier 2a HFC-134a
HFC-32
HFC-125
HFC-143a
2.F.1.d Transport Refrigeration Tier 2a HFC-134a
HFC-32
HFC-125
HFC-143a
HFC-23
2.F.1.e Mobile Air Conditioning Tier 2a HFC-134a
2.F.1.f Stationary Air Conditioning Tier 2a HFC-134a
HFC-32
HFC-125
HFC-143a
HFC-152a

Emissions are calculated by the IPCC Tier 2a EF approach of the 2006 IPCC Guidelines (Vol. 3,
Chapter 7, Equation 7.10, p. 7.49). However, Tier 2 method is written in the CRF tables because
it is not possible to enter Tier 2a.
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Based on the 2006 IPCC Guidelines one part of Vol. 3, Chapter 7, Equation 7.10 is emissions
from refrigerant management of containers. Applying default EF and according to information
represented by F-gas database emissions of refrigerant management of containers are below
the 0.05% (0.01-0.04% for time period 2013-2018) of the national total GHG emissions and
could be characterized as emissions below the threshold of significance in Latvia. Therefore for
Latvia emissions are considered as negligible.

Example of the evaluation of possible emissions for 2018:

e From national F-gases database the amount of HFC charged into new equipment in
year is obtained,

e According to 2006 IPCC Guidlines 2% as emission factor is used;

e Then the amount of HFC charged into new equipment in year and emission factor is
multiplied;

e InTable 4.46 is seen the raw calculation of emissions from refrigerant management
of containers.

Table 4.46 Raw estimation of emissions from refrigerant management of containers

The amount of HFC charged Emission Em|55|0ns Em|55|ons Emissions, kt
into new equipment, t factor CO:z eq.

HFC134a 6.20848 0.12417 0.00012 0.16142
HFC125 10.36795 2% 0.20736 0.00021 0.65733
HFC143a 8.06816 2% 0.16136 0.00016 0.77454
HFC32 3.35994 2% 0.06720 0.00007 0.04549
HFC152a 0.00063 2% 0.00001 0.00000001 0.000002

Total 1.63879

e Total HFCs emisisons from refrigerant management of containers is 1.64 kt CO; eq. that
is below the 0.05% of national total GHG emissions and could be characterized as
emissions below the threshold of significance in Latvia.

Commercial Refrigeration (CRF 2.F.1.a)

Activity data

Activity data for emission calculation is taken from annual reports by F-gases operators
according to F-gas Regulation N0.517/2014 and national Regulation No.704%* “Requirements
for operations with ozone-depleting substances and fluorinated greenhouse gases”. According
to these regulations operators (merchants and other institutions) which perform activities with
ozone depleting substances or F-gases annually shall report to LEGMC the following
information:

— Name of the substance;

— Amount of substance in the equipment;

— Charged amount in freezing equipment uni;
— Amount of leakage;

— Recycled amount;

84 Requlation No.704 of the Cabinet of Ministers of Latvia on “Requirements for Activities Involving Ozone-depleting
Substances and Fluorinated Greenhouse Gases”. Available: https://likumi.lv/ta/id/327117-prasibas-darbibam-ar-ozona-slani-
noardosam-vielam-un-fluoretam-siltumnicefekta-gazem (in Latvian)
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— Regenerated amount;
— Disposed amount;
— etc.

From 1995 to 1997 the amount of filled in new manufactured products is extrapolated based
on 2006 IPCC Guidelines Volume 1 Chapter 5 about extrapolation. For 1998-2003 activity data
were obtained from questionnaires within first F-gases research. For 2004-2005 activity data
were obtained from enterprises that responded on data request letters sent by LEGMC. For
2006-2008 activity data for HFC-32 was obtained from previous national Regulation No. 563,
for 2009-2011 data was extrapolated, for 2012-2020 data was obtained from previous national
Regulation No. 563, since 2021 data were obtained from national Regulation No. 704. For HFC-
134a. HFC-125, HFC-143a, HFC-23 and HFC-152a data were obtained from national Regulation
No. 563 for 2006-2020, since 2021 national Regulation No.704 is in force.

In 2017, the share of F-gases filled into new commercial refrigeration units were reduced due
to F-gas evaluation study. As a result of the study it was concluded that share of F-gases filled
into new commercial refrigeration units is lower than estimated in F-gas research (2016).
According to study results commercial refrigeration constitutes 28% from all 2.F.1 emissions
and not 41% as previously thought (Table 4.44). Share of F-gases filled in new appliances in
2016 was based on evaluation study results. These results from F-gas evaluation study were
used until 2022.

Since 2022 the share of F-gases filled into new equipment was used direct from national
Regulation No. 704.

Emission factors and calculations

Tier 2a — emission-factor approach from the 2006 IPCC Guidelines was used to estimate
emissions from commercial refrigeration. Emissions result from charging, lifetime and end-of-
life of equipment and are calculated for each type of HFC separately.

According to the methodology, refrigerant emissions at a reporting year can be calculated
separately for each stage of life of the equipment. These emissions come from:

®  Echarge,t— €missions related to the refrigerant charge: connection and disconnection of
the refrigerant container and the new equipment to be charged;

® Ejifetime,t — @annual emissions from the banks of refrigerants during operation (fugitive
emissions and ruptures) and servicing;

®  Eengooflife t —emissions at system disposal.

Equation 7.10 from the 2006 IPCC Guidelines was used to sum up all the emissions occurring
during the lifetime of the equipment:

Eiotare = ECharge,t + ELifetime,t + EEnd—of—life,t (4.33)

There are no HFC-containing equipment manufacturing companies in Latvia and all appliances
used in commercial refrigeration are imported.

EFs and assumptions used in emission calculation from commercial refrigeration are as follows:
- HFCs mainly charged in Commercial Refrigeration are HFC-134a, HFC-404a, HFC-422d,
HFC-407c, HFC-507a and HFC-4103;
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- Average EF during charging of equipment is 1.8%%>;

- Average EF during operation of equipment is 18%8°;

- Average life time of commercial applications assumed 15 years;
- Residual charge of HFC in equipment being disposed 90%8’;

- Recovery efficiency at disposal 70%88.

Equation from the 2006 IPCC Guidelines for charging emissions estimation:

ECharged,t =M, * k/100 (4.34)
where:

Echarged — emissions during system manufacture/assembly in year (kg)
Mt —amount of HFC charged into a new equipment in year (kg)
k —charging losses (%)

Equation from the 2006 IPCC Guidelines for emission estimation stocks:

Ejifetimetr = B * x/100 (4.35)
where:

Eiifetime — amount of emissions during equipment operation (t)
Bt —amount of HFC held in stocks in year t
x —losses during operation period (%)

Equation from the 2006 IPCC Guidelines for emission estimation from disposal:

Eend—of—life,t = Mt—d * % * (1 - nrec,d/loo) (4-36)

where:

Elend-of-ife— amount of HFC emitted at system disposal in year (t)

Mt-d — residual charge of HFC in equipment being disposed of expressed in percentage of full charge (%)

nrec, d — recovery efficiency at disposal, which is the ration of recovered HFC reffered to the HFC contained in the
system (%)

There are no HFC-134a emissions for 1990-1994 therefore notation key — NO —is used. Started
from 1995 emissions are calculated for HFC-134a. HFC-32, HFC-125, HFC-143a are not used
before 2004, so for 1900-2003 the notation key — NO — are used. HFC-152a is not used before
2006, so for 1900-2005 the notation key — NO is used. HFC-23 is not used before 2008, so for
1900-2007 the notation key — NO —is used.

The total amount of HFC charged into commercial refrigeration equipment in 2022 amounts to
5.28 t constituting 0.09 t manufacturing emissions. HFC in stocks amounts to 49.48 t
constituting 29.04 t operating emissions.

As the HFC-134a amount filled into refrigeration equipment is available since 1995, disposal
emissions according to 15 years lifetime are estimated from 2010. Before 2010 notation key —
NO —is used. HFC-32, HFC-125 and HFC-143a amount that has been filled in new manufactured

85 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9 — Average value applied for commercial applications.
86 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9 — Average value applied for commercial applications.
87 2006 IPCC Guidelines, Vol. 3, Ch. 7, Table 7.9, expert judgement

88 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9, expert judgement
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products and amounts in operating systems has been since 2004, therefore disposal emissions
are estimated from 2019. Before 2019 notation key - NO — is used. HFC-152a amount that has
been filled in new manufactured products and amounts in operating systems has been since
2006, therefore disposal emissions are estimated from 2021. HFC-23 amount that has been
filled in new manufactured products and amounts in operating systems has been since 2008.
Based on the 2006 IPCC guidelines according that lifetime of equipment is 15 years, disposal
emissions are not yet occurred, so notation key - NO — is used.

In 2022, the amount of HFCs remained in decommission is amount of refrigerant initially
charged into the systems in 2007 (18.50 t) which constitutes 5.00 t disposal emissions.

Domestic Refrigeration (CRF 2.F.1.b)

Activity data

This category includes all refrigeration units (fridges and freezers) for domestic use. As there is
no production of such equipment in Latvia, emissions could be estimated taking into account
data on imported units which are charged and used within the country. Prior to 1990 most
refrigeration appliances used CFC-12. Since 1993 there was a shift to HFC-134a. Many countries
have subsequently moved to systems using hydrocarbon HFC-600a which is now the
predominant refrigerant for new domestic refrigeration appliances.

From domestic refrigeration HFC-134a emissions are estimated.

The activity data for HFC-134a emission estimation from domestic refrigerators and freezers
are:

— number of inhabitants in Latvia — data taken from CSB database ,Resident population

at the beginning of the year”®,

— number of households in Latvia — data taken from CSB database ,Total number of
households and the average size of a household”%;

— number of new imported fridges and freezers — data taken from CSB database “Imports
by countries 1995-2022"9%,;

— share of annually sold new equipment filled with HFC-134a — taken from Finland
according to Finnish research®?;

— share (%) of households using refrigerators and freezers — for 1996, 2001, 2006, 2010,
2015, 2020 years data taken from CSB database ,Number of electrical appliances used
in dwellings and average age of appliances”®;

— share (%) of refrigerators and freezers charged with HFC-134a from 1995 till 2005 were
determined during first F-gases research in 2004. As from 2006 the F-gases regulation
entered into force it was assumed that the share of HFC-134a containing domestic

89Population in regions and cities by age and gender at the beginning of the year. Available:
https.//data.stat.gov.lv/pxweb/lv/OSP_PUB/START _POP__IR__IRS/IRS010/table/tableViewlLayoutl/

% Total number and average size of private households in regions, cities, municipalities, urban and rural areas at the
beginning of the year. Available: https://stat.gov.lv/Iv/statistikas-temas/iedzivotaji/privato-majsaimniecibu-
skaits/tabulas/mvs011-privato-majsaimniecibu

91 Exports and imports by countries. Available: https://data.stat.gov.lv/pxweb/Iv/OSP_PUB/START _TIR_AT _ATD/ATD020
92 Share of annually sold new equipment filled with HFC-134. Available: http.//www.vtt.fi/inf/pdf/tiedotteet/2001/T2099.pdf
9Number of electrical appliances used in dwellings and average age of appliances. Available:
https.//data.stat.gov.lv/pxweb/Ilv/OSP_OD/OSP_OD__apsekojumi__energ_pat/EPM210.px/
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refrigerators (stocks) started to decrease since that time. All European manufacturers
of household appliances have changed their production from HFC-134a to R600a some
time ago and appliances containing HFC-134a have only been imported from outside
the EU to a small extent in recent years. No new equipment entered the stock from
2011 onwards. It was confirmed by Latvian Association of Refrigeration Engineers that
the share of HCF-134a in domestic refrigeration stock is 15%.

Emission factors and calculations

HFC-134a emissions from domestic refrigerators and freezers are estimated by using the 2006
IPCC Guidelines Tier 2a — Emission-factor approach.

EFs and assumptions used in emission calculation from domestic refrigeration are as follows:
- Country specific average refrigerant charge per unit: 150 g HFC-134a;
- Default manufacturing EF 0.6%%*;
- Default operating EF 0.3%%>;
- Default disposal EF 80%°°;
- Recovery efficiency at disposal 60%°”.

There are no manufacturing companies in Latvia and all domestic refrigerators and freezers are
imported.

That gives approximate annual amount of HFC-134a charged that is estimated with equation
from the 2006 IPCC Guidelines:

HFCCharged,t =Rxn/f (4.37)
where:

HFCcharged — amount of HFC-134a charged in year t (tons)

R —amount of refrigerators and freezers charged with HFC-134a (units)
n —average equipment lifetime (years)

f—amount of HFC-134a charged once in lifetime of equipment

Equation from the 2006 IPCC Guidelines was used for charging emissions estimation:

Echargear = Mt * k/100 (4.38)
where:

Echarged — emissions during system manufacture/assembly in year (kg)

Mt —amount of HFC-134a charged into a new equipment in year (kg)

k —charging losses (%)

Amount of HFC-134a in stocks is estimated according to data from CSB. Approximate amount
of HFC-134a stored in domestic refrigerators and freezers was estimated based on CSB data on
number of households and share of households using refrigerators and freezers as well as
assumption of share (%) of refrigerators and freezers filled with with HFC-134a.

94 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9, average value applied for domestic refrigeration

95 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9, average value applied for domestic refrigeration

% 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9, value applied for domestic refrigeration, , expert judgement
97 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9, expert judgement
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Equation from the 2006 IPCC Guidelines for emission estimation from equipment lifetime:

Elifetime,t = By * x/100 (4.39)
where:

Elifetime — amount of HFC emitted during system operation in year (kg)
Bt —amount of HFC banked in existing systems in year (kg)
X —annual emission rate (%)

According to 15 years lifetime it is assumed that first disposal emissions from domestic
refrigerators and freezers appear in 2010. Equation from the 2006 IPCC Guidelines for emission
estimation from disposal:

Eend—of—life,t = Mt—d * % * (1 - nrec,d/loo) (4~40)

where:

Elend-of-ife— amount of HFC emitted at system disposal in year t (kg)

Mt-d — residusl charge of HFC in equipment being disposed of expressed in percentage of full charge, (%)

nrec, d — recovery efficiency at disposal, which is the ration of recovered HFC reffered to the HFC contained in the
system (%)

HFC-134a emissions were not occurring for 1990-1994. So there is used notation key — NO.
Since 1995 HFC-134a emissions are calculated.

In 2022, the total HFC emissions from HFC-134a used in domestic refrigeration amounts to 0.34
t or 0.45 kt CO; eq. There is an increase (5.7%) in 2022 compared to 2021 because in the
calculation are not only used inhabitants and households of Latvia but also is used HFC-134a
that were charged into new refrigerators and freezers 15 years ago. And in this case the
increase is because in 2007 HFC-134a, that were charged into refrigerators and freezers, were
higher that it was charged in 2006. The majority of HFC emissions from domestic refrigerators
occur at end-of-life from 2010 onwards. There are no charging emissions since 2011 and stock
emissions are comparably low since HFC-134a is replaced with HFC-600a in domestic
refrigerators and freezers.

Industrial Refrigeration (CRF 2.F.1.c)

Activity data

Activity data for emission calculation from Industrial Refrigeration is taken from annual reports
by F-gases operators according to F-gas Regulation No0.517/2014 and national Regulation
No0.704%8. For historical years 1995-2009 the amount of filled in new manufactured products is
extrapolated based on 2006 IPCC Guidelines Volume 1 Chapter 5 about extrapolation. For
2010-2020 activity data was obtained from previous national Regulation No. 563, since 2021
data were obtained from national Regulation No. 704.

In 2017 the share of F-gases filled into new industrial refrigeration units were reduced due to
F-gas evaluation study. As a result of the study it was concluded that share of F-gases filled into
new industrial refrigeration units is lower than estimated in F-gas research (2016). According
to study results industrial refrigeration constitutes 7% from all 2.F.1 emissions and not 15% as

98 Regulation No.704 of the Cabinet of Ministers of Latvia on “Requirements for Activities Involving Ozone-depleting
Substances and Fluorinated Greenhouse Gases”. Available: https://likumi.lv/ta/id/327117-prasibas-darbibam-ar-ozona-slani-
noardosam-vielam-un-fluoretam-siltumnicefekta-gazem (in Latvian)
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previously thought (Table 4.44). This could be explained with better control measures of
industrial appliances done by State Environmental Service. Share of F-gases filled in new
appliances in 2016 was based on evaluation study results. These results from F-gas evaluation
study were used until 2022.

Since 2022 the share of F-gases filled into new equipment was used direct from national
Regulation No. 704.

Emission factors and calculations

Tier 2a — emission-factor approach from the 2006 IPCC Guidelines was used to estimate
emissions from industrial refrigeration. Emissions result from charging, lifetime and end-of-life
of equipment and are calculated for each type of HFC separately.

According to the methodology, refrigerant emissions at a reporting year can be calculated
separately for each stage of life of the equipment. These emissions come from:

®  Echarge, t— emissions related to the refrigerant charge: connection and disconnection of
the refrigerant container and the new equipment to be charged;

® Ejifetime,r — @annual emissions from the banks of refrigerants during operation (fugitive
emissions and ruptures) and servicing;

®  Eeng-oflife t —emissions at system disposal.
Equation 7.10 from the 2006 IPCC Guidelines was used to sum up all the emissions occurring
during the lifetime of the equipment:
Etotal,t = ECharge,t + ELifetime,t + EEnd—of—life,t (4.41)

There are no HFC-containing equipment manufacturing companies in Latvia and all appliances
used in industrial refrigeration are imported.

EFs and assumptions used in emission calculation from industrial refrigeration are as follows:

- HFCs mainly charged in Industrial Refrigeration are HFC-134a, HFC-404a, HFC-422d,
HFC-407c, HFC-507a and HFC-410a;

- Average EF during charging of equipment is 1.8%°°;

- Average EF during operation of equipment is 16%'%;

- Average life time of industrial applications 15 years'';

- Residual charge of HFC in equipment being disposed 90%'%2;
- Recovery efficiency at disposal 70%'%.

Equation from the 2006 IPCC Guidelines for charging emissions estimation:

ECharged,t =M, * k/100 (4.42)

99 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9 — Average value applied for industrial applications.
100 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9 — Average value applied for industrial applications.
101 Assumed in accordance with similarities to Estonia and Lithuania

102 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9, expert judgement

103 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9, expert judgement
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where:

Echarged — emissions during system manufacture/assembly in year (kg)
Mt —amount of HFC-134a charged into a new equipment in year (kg)
k —charging losses (%)

Equation from the 2006 IPCC Guidelines for emission estimation stocks:

Ejifetimet = B * x/100 (4.43)
where:

Eiifetime — amount of emissions during equipment operation (t)
Bt —amount of F-gases held in stocks in year t (tons)
x —losses during operation period (%)

Equation from the 2006 IPCC Guidelines for emission estimation from disposal:

Eend—of—life,t =M; g * % *(1- nrec,d/loo) (4.44)

where:

Elend-of-ife— amount of HFC emitted at system disposal in year t (kg)

Mt-d — residusl charge of HFC in equipment being disposed of expressed in percentage of full charge, (%)

nrec, d — recovery efficiency at disposal, which is the ration of recovered HFC reffered to the HFC contained in the
system (%)

There are no emissions for 1990-1994 therefore the notation key — NO — are used. Started from
1995 emissions are calculated.

The total amount of HFC filled into industrial refrigeration equipment in 2022 amounts to 3.58
t constituting 0.10 t manufacturing emissions. HFC in stocks amounts to 18.21 t constituting
2.91 t operating emissions.

As the HFC amounts filled into refrigeration equipment are available since 1995, the disposal
emissions according to 15 years lifetime are estimated from 2010. Before 2010 notation key —
NO —is used.

In 2022, the amount of HFCs remained in decommission is amount of refrigerant initially
charged into the systems in 2007 (2.96 t) which constitutes 0.80 t disposal emissions.

Transport Refrigeration (CRF 2.F.1.d)

Activity data

According to F-gases research (2004), only negligible amount of HFCs was used in railways and
water transport. Small amount of HFC-23 was filled into refrigerating equipment in ships. HFC-
134a and HFC-125 was filled into mobile refrigerators used in road transport. For 1995-1997
HFC-134a amount of filled in new manufactured products is extrapolated based on 2006 IPCC
Guidelines Volume 1 Chapter 5 about extrapolation. For 1998-2003 activity data for HFC-134a
emission calculation were taken from responses to questionnaires during first F-gases research
(2004). For 1995-2003 HFC-32, HFC-125 and HFC-143a amount of filled in new manufactured
products is extrapolated based on 2006 IPCC Guidelines Volume 1 Chapter 5 about
extrapolation. For 2004-2009 activity data were extrapolated for all gases. For 2012-2020 data
were obtained from previous national Regulation No. 563 and since 2021 data were obtained
from national Regulation No. 704.
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In 2017, during evaluation study the substances and their share in transport refrigeration were
reevaluated. It was concluded that only HFC-134a is being filled in new manufactured products
hence only HFC-134a manufacturing emissions are reported under this category. For the rest
of previously filled gases (HFC-125, HFC-32 and HFC-143a) only operation emissions are
estimated. According to study results transport refrigeration constitutes 5% from all 2.F.1
emissions and not 2% as it was previously thought (Table 4.44). Share of F-gases filled in new
appliances in 2016 was based on evaluation study results. These results from F-gas evaluation
study were used until 2022.

Since 2022 the share of F-gases filled into new equipment was used direct from national
Regulation No. 704.

Emission factors and calculations

Tier 2a — emission-factor approach from the 2006 IPCC Guidelines was used to estimate
emissions from transport refrigeration. Emissions result from charging, lifetime and end-of-life
of equipment and are calculated for each type of HFC separately.

According to the methodology, refrigerant emissions at a reporting year can be calculated
separately for each stage of life of the equipment. These emissions come from:

®  Echarge, t— emissions related to the refrigerant charge: connection and disconnection of
the refrigerant container and the new equipment to be charged;

® Ejifetime, — @annual emissions from the banks of refrigerants during operation (fugitive
emissions and ruptures) and servicing;

®  Eendofilifet —emissions at system disposal.
Equation 7.10 from the 2006 IPCC Guidelines was used to sum up all the emissions occurring
during the lifetime of the equipment:
Eiotare = ECharge,t + ELifetime,t + EEnd—of—life,t (4.45)

There are no HFC-containing equipment manufacturing companies in Latvia and all appliances
used in transport refrigeration are imported therefore HFC emissions are estimated from stocks
and from disposal.

EFs and assumptions used in emission calculation from transport refrigeration are as follows:
- HFCs mainly charged in Transport Refrigeration are HFC-134a and HFC-404a3;
- Average EF during charging of equipment is 0.6%%4;
- Country specific EF during operation of equipment is 30%'%;
- Average life time of transport applications 8 years'°®;
- Residual charge of HFC in equipment being disposed 50%'%7;

- Recovery efficiency at disposal 70%'%.

104 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9 — Average value applied for transport applications.
105 Confirmed by Latvian Association of Refrigeration Engineers

106 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9 — Average value applied for transport applications
107 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9, expert judgement

108 2006 IPCC Guidelines, VVol.3, Ch.7, Table 7.9, expert judgement
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Equation from the 2006 IPCC Guidelines for charging emissions estimation:

ECharged,t =M, * k/100 (4.46)
where:

Echarged — emissions during system manufacture/assembly in year (kg)
Mt —amount of HFC-134a charged into a new equipment in year (kg)
k —charging losses (%)

Equation from the 2006 IPCC Guidelines for emission estimation stocks:

Ejifetimer = B * x/100 (4.47)
where:

Eiifetime — amount of emissions during equipment operation (t)
Bt —amount of F-gases held in stocks in year t (tons)
x — losses during operation period (%)

Equation from the 2006 IPCC Guidelines for emission estimation from disposal:
p

Eend—of—life,t =M; g * 100 ¥ (1 — Myec,a/100) (4.48)
where:
Elena-of-ife— amount of HFC emitted at system disposal in year t (kg)
Mt-d — residusl charge of HFC in equipment being disposed of expressed in percentage of full charge, (%);
nrec, d — recovery efficiency at disposal, which is the ration of recovered HFC reffered to the HFC contained in the
system (%)
There are no HFC-1344a, HFC-125, HFC-143a and HFC-32 emissions for 1990-1994 therefore the
notation key — NO — are used. Started from 1995 emissions are calculated. Also there are no
HFC-23 emissions for all time series therefore the notation key — NO — are used.

The total amount of HFC filled into transport refrigeration equipment in 2022 amounts to 0.27
t constituting 0.002 t manufacturing emissions. HFC in stocks amounts to 6.25 t constituting
1.87 t operating emissions.

As the HFC amounts filled into refrigeration equipment are available since 1995, disposal
emissions according to 8 years lifetime are estimated starting from 2003. Before 2003 notation
key - NO —is used.

In 2022, the amount of HFCs remained in decommission is amount of refrigerant initially
charged into the systems in 2014 (8.53 t) which constitutes 1.28 t disposal emissions.

Mobile Air Conditioning (CRF 2.F.1.e)

Activity data

Under 2.F.1.e HFC-134a emissions are estimated for the following road vehicle types which
were assessed according to emission control system (EURO classes):

- Passenger cars
- Light Duty Vehicles <3,5t
- Heavy duty vehicles 3,5-12 t
- Heavy duty vehicles >=12 t
- Buses<=18t
- Buses>18t
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Number of road vehicles in technical order by types above was used as activity data for emission
estimation in this sector. This data is receved annually by IPE and are also used for CO, emission
calculation from road transport (1.A.3.b sector). EU MAC Directive!® prohibits the use of F-
gases with GWP of more than 150 in all new cars and vans produced from 2017 and refrigerant
R-1234yf is used as a replacement for R134a in mobile air conditioning systems. It is assumed,
that air conditioning systems of vehicles produced from 2017 are filled with refrigerant R-
1234yf, so these vehicles are not included in the total number of cars. R-1234yf emissions from
mobile air conditioning are about 0.01 kt CO> eq. Taking into account that these emissions are
insignificant and are not subject to reporting obligations, emissions are neither reported in the
CRF tables or included in the national total emissions.

Average share (%) of vehicles equipped with mobile air conditioning (MAC) systems according
to technology used in each vehicle type was estimated taking into account the information from
Lithuanian NIR 20230 according to vehicle suppliers assuming similar conditions with
Lithuania’'s vehicle fleet (Table 4.47).

Table 4.47 Average share (%) of vehicles equipped with MAC systems by vehicle type and technology

Technology Passenger Light Heavy duty Heavy duty
cars Duty vehicles vehicles
Vehicles 3,5-12t >=12t
<3,5t

Convential 1990-1993 0 0 0 3 0 0
EURO 1 1993-1997 16 0 3 12 4 4
EURO 2 1997-2001 41 25 22 24 22 22
EURO 3 2001-2006 66 40 33 47 38 38
EURO 4 2006-2011 80 50 47 73 55 55
EURO 5 2011-2014 89 50 50 89 60 60
EURO 6 Since 2014 94 50 69 95 74 76

Average amounts of HFC-134a in each vehicle type are summarized in Table 4.48.

Table 4.48 HFC-134a average amount by vehicle type

Vehicle type Average refrigerant amount (kg)

Passenger cars 0.7
Light Duty Vehicles <3,5t 0.7
Heavy duty vehicles 3,5-12 t 1.2
Heavy duty vehicles >=12 t 1.2
Buses <=18t 8

Buses >18 t 13

Emission factors and calculations

Tier 2a — emission-factor approach from the 2006 IPCC Guidelines for each vehicle type was
used to estimate emissions from MACs. As most part of vehicle fleet in Latvia are second hand
there are no data available on the original factory charge. HFC emissions from MACs are
estimated from stocks and disposal. According to the methodology, refrigerant emissions at a

105 £ MAC Directive. Available: https.//eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32006L0040
1ONational Inventory Report of Lithuania. Available: https.//unfccc.int/ghg-inventories-annex-i-parties/2023

249



Latvia's National Inventory Report 1990-2022

reporting year can be calculated separately for each stage of life of the equipment. HFC-134a
emissions from MACs are estimate from following stages:

® Ejifetime,t — @annual emissions from the banks of refrigerants during operation (fugitive
emissions and ruptures) and servicing;

®  Eeng-oflife t —emissions at system disposal.

Equation 7.10 from the 2006 IPCC Guidelines was used to sum up all the emissions occurring
during the lifetime of the equipment:

Eiotare = ELifetimet + EEnd—of-lifet (4.49)
EFs and assumptions used in emission calculation from MACs are as follows:
- HFC used in mobile air conditioning is HFC-134a;

- Average EF during operation of equipment is 15%*1%;

- 8% of total MACs are disposed every year!!?;
- Average life time of transport applications 13 years*!3;

- Residual charge of HFC in equipment being disposed 100%*#;

- Nrec, d= 01>,

Equation from the 2006 IPCC Guidelines for emission estimation stocks:

Elifetime,t = B, xx/100 (4.50)
where:

Eifetime — amount of emissions during equipment operation (t)
Bt —amount of F-gases held in stocks in year t (tons)
x —losses during operation period (%)

The amount of F-gases remained in MACs after the disposal every year is estimated by
multiplying amount of MACs disposed with the approximate amount of F-gases remained in
one appliance. It is assumed that 100% of F-gases remained in MACs after their lifetime.

Equation from the 2006 IPCC Guidelines for emission estimation from disposal of MACs:

Eend—of—time,t =M; 4% % *(1- nrec,d/loo) (4.51)

where:

Eend-of-iife,— amount of emissions from system disposal (t)

Mt-d— amount of HFC initially charged into new systems installed in year (t-n) (tons)

p —residual charge of HFC in equipment being disposed of expressed in percentage of full charge (%)
nrec,d — recovery efficiency at disposal (%)

111 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9 — Average value applied for mobile air conditioners
112 Confirmed by Latvian Association of Refrigeration Engineers
113 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9 — Average value applied for mobile air conditioners
114 Confirmed by Latvian Association of Refrigeration Engineers
115 Confirmed by Latvian Association of Refrigeration Engineers
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There are no HFC-134a emissions for 1990-1994 therefore the notation key — NO — is used.
Started from 1995 emissions are calculated.

In 2022, the total HFC-134a stock in all road vehicle types in Latvia amounts to 401.70 t. The
HFC-134a emissions from stocks are 60.25 t. In 2022, the amount of HFC in disposed MACs was
12.85 t which according to assumption of 100% emission of disposal resulted in 12.85 t of HFC-
134a. Expressed in CO; eq. total emissions from mobile air conditioniers constituted 95.04 kt
CO; eq. and hence was the major F-gas emission source in 2.F.1 category in 2022. The increase
in emissions in 2022 compared to 2021 can be explained by the increase in the number of
vehicles.

Stationary Air Conditioning (CRF 2.F.1.f)

Activity data

Activity data for emission calculation from stationary air conditioning is taken from annual
reports by F-gases operators according to F-gas Regulation No0.517/2014 and national
Regulation No.704%®. For historical yers (1995-2009) the amount of filled in new manufactured
products is extrapolated based on 2006 IPCC Guidelines Volume 1 Chapter 5 about
extrapolation. For 2010-2020 activity data for were obtained from previous national Regulation
No. 563, since 2021 data were obtained from national Regulation No. 704.

In 2017, based on F-gases research the share of F-gases filled in stationary air conditioning
systems for time period 2010-2015 were reevaluated. It was concluded that emissions from
this category previously have been underestimated therefore recalculations were done taking
into account study results which show that stationary air conditioning constitutes 24% from all
2.F.1 emissions and not 9% as previously thought (Table 4.44). Recalculation affects all
timeseries because years prior to 2010 are extrapolated taking into account 2010-2015 data.
Share of F-gases filled in new appliances in 2016 was based on evaluation study results. These
results from F-gas evaluation study were used until 2022.

Since 2022 the share of F-gases filled into new equipment was used direct from national
Regulation No. 704.

Emission factors and calculations

Tier 2a — emission-factor approach from the 2006 IPCC Guidelines was used to estimate
emissions from stationary air conditioning. Emissions result from charging, lifetime and end-of-
life of equipment and are calculated for each type of HFC separately.

According to the methodology, refrigerant emissions at a reporting year can be calculated
separately for each stage of life of the equipment. These emissions come from:

®  Echarge,t— €missions related to the refrigerant charge: connection and disconnection of
the refrigerant container and the new equipment to be charged;

® Ejifetime,t — @annual emissions from the banks of refrigerants during operation (fugitive
emissions and ruptures) and servicing;

®  Eendoflife,t —emissions at system disposal.

116 Regulation No.704 of the Cabinet of Ministers of Latvia on “Requirements for Activities Involving Ozone-depleting
Substances and Fluorinated Greenhouse Gases”. Available: https://likumi.lv/ta/id/327117-prasibas-darbibam-ar-ozona-slani-
noardosam-vielam-un-fluoretam-siltumnicefekta-gazem (in Latvian)
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Equation 7.10 from the 2006 IPCC Guidelines was used to sum up all the emissions occurring
during the lifetime of the equipment:

Etotare = ECharge,t + ELifetime,t + EEnd—of—life,t (4.52)

There are no HFC-containing equipment manufacturing companies in Latvia and all appliances
used in stationary air conditioning are imported.

EFs and assumptions used in emission calculation from stationary air conditioners are as
follows:

- HFCs mainly charged in Industrial Refrigeration are HFC-407c, HFC-410a, HFC-404a,
HFC-134a, HFC-422d and HFC-4173;

- Average EF during charging of equipment is 0.6%/;

- Average EF during operation of equipment is 8%,

- Average life time of stationary air conditioning applications 15 years'®;

- Residual charge of HFC in equipment being disposed 80%'%°;

- Recovery efficiency at disposal 70%"22.

Equation from the 2006 IPCC Guidelines for charging emissions estimation:

ECharged,t = M, *k/100 (4.53)

where:

Echarged — emissions during system manufacture/assembly in year (kg)
Mt —amount of HFC-134a charged into a new equipment in year (kg)
k —charging losses (%)

Equation from the 2006 IPCC Guidelines for emission estimation stocks:

Ejifetimer = B * x/100 (4.54)

where:

Eiifetime — amount of emissions during equipment operation (t)

Bt —amount of F-gases held in stocks in year t (tons)

x — losses during operation period (%)

There are no emissions for 1990-1994 therefore notation key — NO — are used for HFC-125,
HFC-134a, HFC-143a and HFC-32. Started from 1995 emissions are calculated. HFC-152a is not
used before 2011, so for 1900-2010 the notation key — NO —is used.

The total amount of HFC filled into stationary air conditioners in 2022 amounts to 1.86 t
constituting 0.01 t manufacturing emissions. HFC in stocks amounts to 283.91 t constituting
22.71 t operating emissions.

117 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9 — Average value applied for residental and commercial air conditioners
including heat pumps

118 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9 — Average value applied for residental and commercial air conditioners
including heat pumps

119 Confirmed by Latvian Association of Refrigeration Engineers

120 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9, expert judgement

121 2006 IPCC Guidelines, Vol.3, Ch.7, Table 7.9, expert judgement
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As the HFC-125, HFC-134a, HFC-143a and HFC- amounts filled into refrigeration equipment are
available since 1995, disposal emissions according to 15 years lifetime are estimated starting
from 2010. Before 2010 notation key — NO —is used. HFC-152a amount that has been filled in
new manufactured products and amounts in operating systems are available since 2011,
therefore disposal emissions are not yet occurred, so notation key - NO —is used.

In 2022, the amount of HFCs remained in decommission is amount of refrigerant initially
charged into the systems in 2007 (28.82 t) which constitutes 6.92 t disposal emissions.

4.7.1.3 Uncertainties and time series-consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Uncertainty for Refrigeration and air conditioning sector activity data is assumed 30% according
to expert judgment. It has been reduced in 2017 according to F-gas evaluation study during
which the procentual shares of F-gases used in each 2.F.1 subsector were revised.

Uncertainty of EFs is based on EF ranges from Table 7.8 (2006 IPCC Guidelines, Volume 3,
Chapter 7, pp.7.52) that highlight the uncertainty associated with this sector. The total
uncertainty Urwotal is being calculated, using following formula of combined uncertainty:

Utotal = \/(U% + U% + ot UTZI.) (4.55)

where:

Utotal - the percentage uncertainty in the product of the quantities
Ui - the percentage uncertainties associated with each of the quantities

Combined EF uncertainty is 40.91%.

Time series of the estimated emissions are consistent because the same methodology, EFs and
data sources are used for sectors for all years in time series.

4.7.1.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the 2.F. sector in order to achieve these quality objectives. Issues related to
QA/QC and verification are discussed at the sectoral meetings.

All information on activity data and emission calculations are stored and archived in the
common FTP folder. All findings are documented using check-lists which are archived and
documented in centralized archiving system (common FTP folder).

All estimations of the emissions done in the LEGMC are checked on the logical mistakes by
checking the time series of the activity data, EFs and emissions consistency to display all
significant and illogic changes in the activity data and emissions.

Quality control check list is filled for each category taking into account criteria given in QA/QC
plan approved in National legislation.
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Quality manager from LEGMC has checked the data between CRF and NIR to ensure the
consistency as well as QC actions were done in CRF in purpose to double check if all sub-
applications are covered.

Currently using CRF Reporter software version v6.0.10_AR5 it is not possible to enter NO in
green and grey cells for those F-gases where emissions are not occurring in Latvia although CRF
Reporter User manual says that if disaggregated data is not available for certain categories, the
CRF Reporter allows users to report information in the parent category. This can be done by
directly entering data in the green cells (i.e. overwriting formulas).

Under 2.F.1 Refrigeration and Air Conditioning only F-gases which are source of emissions are
reported. Remaining F-gases are not added as child nodes according to CRF User manual
however it is not currently possible to enter data in green cells for these F-gases therefore some
information in the parent category (green cells) in corresponding CRF tables are missing. It was
confirmed by CRF Reporter help desk that this is an CRF internal issue which will be improved
in the future releases of the software. But for the moment it was suggested to leave cells blank.
Due to this reason completeness check in CRF Reporter shows incompleteness (orange light)
which could be solved when CRF Reporter will allow to enter notation keys for F-gases directly
in green and grey cells.

QA/QC procedures within CRF Reporter were carried out in order to ensure completeness and
consistency of reported data.

4.7.1.5 Category-specific recalculations

For 2.F.1.e Mobile Air Conditioning recalculations were done from 1995 to 2021 due to updated
average share of vehicles equipped with MAC systems. Recalculations were done in 2.F.1.b
Domestic Refrigeration due to updated percentage of households having refrigerators and also
due to updated percentage of residual charge of HFC in equipment being disposed and
recovery efficiency at disposal. Total results of recalculations are shown in Table 4.49.
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Table 4.49 Results of recalculations in 2.F.1. Refrigeration and Air Conditioning (1995-2021)

HFC emissions HFC emissions Absolute Relative
before after difference difference

recalculation recalculation

kt CO: eq. %
1995 16.35 16.25 -0.10 -0.63%
2000 62.11 61.85 -0.26 -0.42%
2005 100.59 101.24 0.65 0.64%
2010 205.96 216.35 10.39 5.05%
2015 243.16 251.86 8.70 3.58%
2016 263.50 271.61 8.12 3.08%
2017 256.80 264.06 7.26 2.83%
2018 251.59 259.17 7.57 3.01%
2019 243.35 250.96 7.61 3.13%
2020 236.90 243.26 6.36 2.68%
2021 250.34 258.80 8.46 3.38%

4.7.1.6 Category-specific planned improvements

No improvements are planned for this sector.
4.7.2 Foam Blowing Agents (CRF 2.F.2)

4.7.2.1 Category description

The category covers HFC emissions from open and closed-cell foams. HFCs from foams are
emitted only from the use of imported foams containing F-gases as there is no production of
foams in Latvia. Emissions from foaming of polyether for shoe soles are not occurring anymore
due to prohibitions described in F-gas Regulation No.517/2014.

The calculation of emissions under 2.F.2 was carried out for following gases:

e HFC-134a
e HFC-227ea
e HFC-245fa
e HFC-152a

e HFC-365mfc

In 2022, emissions from foam blowing agents totalled 1.09 kt CO; eq. and this is 158.5% higher
than in 2021 (Figure 4.17). Fluctuations in 2.F.2 emissions could be observed from year to year
because data very depends on information provided by merchants which is available in National
Chemicals Database.
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Figure 4.17 HFC emissions from 2.F.2 (Closed cell foams on secondary axis) (kt CO; eq.)

HFC-134a emissions were not occurring for 1990-1994, so notation key — NO - is used.
Manufacturing of shoes (shoe soles) containing HFC-134a occurred in 1995-2002 when
comparatively smaller amounts of HFC were emitted. After 2002 emissions from stocks and
disposal were estimated and emissions started to increase reaching peak level in 2010.
According to F-gas regulation No.517/2014 which repeals Regulation (EC) N0.842/2006 from 4
July 2006 it is prohibited to place on the EU market footwear containing F-gases. According to
prohibitions described in EU regulations it was assumed that amount of shoes containing HFC-
134a started to decrease since 2007 however emissions from disposal were still at previous
level.

Emissions from closed-cell PU foams used in construction are estimated starting from 2003
when data from National Chemicals Database become available. Since then emissions have
been increased very rapidly due to economic development and increased activity in building
sector reaching the highest level in 2006. Afterwards emissions started to decrease and since
2008 rather small amounts are emitted. HFC-152a emissions from Closed cells were not
occurring for 1995-2005 and for 2008-2014, therefore notation key — NO - is used, HFC-227ea
and HFC-245fa emissions were not occurring for 1995-2003 and after 2004, therefore notation
key —NO - is used. HFC-365mfc emissions were not occurring for 1995-2007 and for 2015-2018
and for 2020, therefore notation key — NO - is used.

Emissions from open-cell foams are estimated starting from 2015.

4.7.2.2 Methodological issues

An overview of the methods used and gases reported under 2.F.2 sector is presented in Table
4.50.
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Table 4.50 Summary of emission calculation methods and gases in CFR 2.F.2

CRF Category/subcategory Method used

2.F.2 Foam Blowing agents

2.F.2.a Closed Cells Tier 1a HFC-134a
HFC-227ea
HFC-245fa
HFC-152a
HFC-365mfc

2.F.2.b Open Cells Tier 1a HFC-227ea
HFC-245fa
HFC-365mfc
HFC-134a

e (Closed-cell PU foams
Activity data

The imported amount of PU construction foams is obtained from National Chemicals Database.
No export and production data is reported to the National Chemicals Database therefore only
imported amount can be obtained. So only emissions from use of PU foams (stocks) are
calculated.

Although the activity in building sector in previous years has radically increased, emission
estimations for PU foams can be done starting from 2003 due to the lack of activity data of
imported and used building foams or foams used in windows manufacturing as well as lack of
data on foams containing F-gases. It is assumed that all the construction foams imported are
closed cells foams (used in insulation applications) according to NACE classification. The data
on foams imported as well as the average share (%) of F-gases in foams were obtained from
National Chemicals Database.

Emission factors and calculations

HFC emissions are calculated from foams in stocks. Emission calculations were done according
to the 2006 IPCC Guidelines Tier 1a method using activity data on imported foams and default
EF — annual losses 4.5% of the original HFC charge/year*??.

Equation from the 2006 IPCC Guidelines for emissions from closed-cell foam in year was used:

Emissions; = Bank, * EF 4 (4.56)
where:

Emissions t - emissions from closed-cell foamin year t (tons)

Bank « - HFC charge blown into closed-cell foam manufacturing between year t and year t-n (tons)
EF a. - annual loss emission factor (fraction)

t - current year

The product lifetime of foam is 20 years. As in that time Latvia was part of Soviet Union the
specific data was not collected as well as it is believable that the foam blowing did not occur in
country. Therefore decommissioning losses from foams are not occurring.

122 2006 IPCC Guidelines, Vol.3, Ch.7, p.7.35
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e C(Closed-cell foams from foaming of polyether for shoe soles

Activity data

Activity data for emission estimation from foaming of polyether for shoe soles is taken from
CSB databases about produced imported and exported amount of shoes?3. Assumptions and
default leakage factors are taken from Danish project “The Greenhouse gases: HFCs, PFCs and
SFe” 124,

The manufacturing of shoe soles containing HFC-134a occurred in Latvia in 1995-2002. The
amount of produced shoes (shoe soles) is obtained by CSB. According to Danish project!® it
was assumed that 5% of all shoes with plastic, rubber and leather soles contain polyether
containing 8 g of HFC-134a per shoe.

Emission factors and calculations

Total amount of HFC-134a used for manufacturing of shoe soles can be estimated by using
equation:

HFCfilled = Shproduced *dypc * HFCgp, (4.57)

where:

HFCyined — total amount of HFC-134a used in manufacturing of shoes (t)
Shproduced — amount of produced shoes (pieces)

durc —amount of shoes containing HFC-134a (%)

HFCsh — amount of HFC-134a filled in one shoe sole (t)

Danish default leakage EF for HFC-134a emitted during manufacturing is 15%.

The HFC-134a emissions from manufacturing of shoe soles can be estimated by using equation:

Eproduction = HFCfilled *k (4.58)
where:

Eproduction — HFC-134a emissions from shoe manufacturing (t)
HFCyined — total amount of HFC used in manufacturing of shoes (t)
k — leakage from shoes production (%)

The amount of imported, exported and produced shoes (shoe soles) is obtained by CSB.
According to Danish project'?* it was assumed that 5% of all shoes with plastic, rubber and
leather soles contain polyether containing 8 g of HFC-134a per shoe.

Total amount of HFC-134a held in stocks in shoe soles can be estimated by using equation:

HFCstocks = HFCfilled + HFCimported - HFCexported (4-59)
where:

HFCstocks — total amount of HFC-134 held in stocks in shoe soles and used in country in particular year (t)
HFCjined — total amount of HFC-134a filled in shoes during manufacture of shoes (t)

HFCimported — total amount of HFC-134a imported in shoes (t)

HF Cexported — total amount of HFC-134a exported in shoes (t)

123Exports and imports by countries. Available: https.//data.stat.gov.lv/pxweb/Iv/OSP_PUB/START _TIR__AT _ATD/ATD020
124Danish consumption and emission of F-gases. Available: https.//www2.mst.dk/Udgiv/publications/2016/03/978-87-93435-
48-3.pdf
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Danish default leakage EF for HFC-134a emitted during lifetime is 4.5% (lifetime is 3 years) or
1.5% annually.

The HFC-134a emissions from stocks held in shoe soles can be estimated by using equation:

Estocks = HFCstocks * X (4~60)
where:

Estocks — HFC-134a emissions from shoe lifetime (t)
HFCstocks — total amount of HFC-134 held in stocks in shoe soles and used in country in particular year (t)
x — leakage from using of shoes during its lifetime (%)

According to above mentioned Danish project average lifetime of shoes is 3 years. It means
that for HFC-134a emission estimation the amount of HFC-134a remained in shoe soles after
their lifetime in year3 has to be known. As CSB does not have so old data the approximate
amount back to year 1992 is extrapolated taken into account the amount curve in 1995-2000.

Total amount of HFC-134a left in shoe soles after their lifetime ends can be estimated by using
equation:

HFC,emained = HF Cgocis * (1 — x) (4.61)

where:

HF Cremained — total amount of HFC-134a remained in shoes after their lifetime in year™ (t)
(1-x) — percentage amount of HFC left in shoes (%)

For the emission estimation from disposal default Danish EF 71.5% is used as some part of
shoes are destroyed in incineration and thereby not released as emissions.

The HFC-134a emissions from disposal of shoe soles can be estimated by using equation:

Edisposal = HFCyemained * Q (4.62)

where:

Edisposal — total amount of HFC-134a emissions from disposal

HFCremained — total amount of HFC-134a remained in shoes after their lifetime in year™ (t)
Q — leakage from disposal (%)

e Open-cell foams

Activity data

The imported amount of open-cell foams used in furniture and seating is obtained from
National Chemicals Database. No export and production data is reported to National Chemicals
Database therefore only imported amount well as the average percentage of F-gases in foams
can be obtained.

According to the 2006 IPCC Guidelines open-cell foam upon foaming the blowing agent is
released almost completely within one year hence the manufacturing EF is assumed as 100%.
All the amounts are emitted during manufacturing therefore emissions from stocks are not
calculated.
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Emission factors and calculations

HFC emissions are calculated from foams in manufacturing. The emission calculations were
done according to the 2006 IPCC Guidelines Tier 1a method using activity data on imported
foams and default EF — first year loss factor 100% of the original HFC charge/year.

Equation 7.8 from the 2006 IPCC Guidelines for emissions from ope-cell foam in year was used:

Emissions; = M; (4.63)
where:

Emissions: - emissions from open-cell foam in year t (tons)
M - total HFC used in manufacturing new open-cell foam in year t (tons)

The product lifetime according to the 2006 IPCC Guidelines is 12 vyears. Therefore
decommissioning losses from open-cell foams are not occurring yet.

4.7.2.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Uncertainty for Foam Blowing sector could arise to 50% according to assumptions. Also
uncertainty of EFs for HFCs is assumed as 50%.

Time series of the estimated emissions are consistent because the same methodology, EFs and
data sources are used for sectors for all years in time series.

4.7.2.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the 2.F. sector in order to achieve these quality objectives. Issues related to
QA/QC and verification are discussed at the sectoral meetings.

More detailed description can be found under chapter 4.7.1.4.

Currently using CRF Reporter software version v6.0.10_ARS5 it is not possible to enter NO in
green and grey cells for those F-gases where emissions are not occurring in Latvia although CRF
Reporter User manual says that if disaggregated data is not available for certain categories, the
CRF Reporter allows users to report information in the parent category. This can be done by
directly entering data in the green cells (i.e. overwriting formulas).

It is not currently possible to enter notation keys NO in green cells for these F-gases which are
not occurring under this sector therefore some information in the parent category (green cells)
in corresponding CRF tables are missing. It was confirmed by CRF Reporter help desk that this
is an CRF internal issue which will be improved in the future releases of the software. But for
the moment it was suggested to leave cells blank. Due to this reason completeness check in
CRF Reporter shows incompleteness (orange light) which could be solved when CRF Reporter
will allow to enter notation keys for F-gases directly in green and grey cells.

QA/QC procedures within CRF Reporter were carried out in order to ensure completeness and
consistency of reported data.
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All information on activity data and emission calculations are stored and archived in the
common FTP folder.

4.7.2.5 Category-specific recalculations

Recalculations were done for 2021 due to precised data and relative difference is 44.96% but
absolute difference is 0.13 kt CO; eq.

4.7.2.6 Category-specific planned improvements

No improvements are planned for this sector.
4.7.3 Fire Protection (CRF 2.F.3)

4.7.3.1 Category description

The category covers HFC emissions from use of fire protecting equipment. In 2022, emissions
totalled 0.009 kt CO; eq. giving about 0.004% from total HFC emissions in 2.F (Figure 4.18). As
the emissions from fire suppression systems occur when the system is discharged in case of fire
or accidentally, emissions are estimated only from for operating of fire protection systems using
HFC-227ea and HFC-23.

HFC-227ea emissions were not occurring for time period 1990-2000 so notation key — NO - is
used. But HFC-23 emissions were not occurring for time period 1990-2009 and 2015-2022
therefore notation key — NO - is used.

Emission time series started in 2001 when the first data regarding use of fire protection systems
containing HFCs was received during the first F-gases research (2004). Since then strong
emission fluctuations have been observed until 2018. In 2022, the emissions from this category

remained at the same level asin 2021.
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Figure 4.18 HFC emissions from 2.F.3 (kt CO; eq.)

Emissions from fire extinguishing are problematic to estimate due to the fact that there is only
statistical information of the registered fires (incidents) where different extinguishing materials
were used. Type of materials (substances) used in equipment is not registered.
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According to the national Regulation No.704 of the Cabinet of Ministers of Latvia companies
who use F-gases in stationary fire protection equipment shall report amounts used to
responsible institution (LEGMC) each year till 31°t of March. Information from LEGMC database
on ozone depleting substances and F-gases available since 2010. Till then historical data from
basic F-gases research (2004) was used and extrapolation was done.

4.7.3.2 Methodological issues

An overview of the methods used and gases reported under 2.F.3 sector is presented in Table
4.51.

Table 4.51 Summary of emission calculation methods in CFR 2.F.3

CRF Category/subcategory Method used

2.F.3 Fire Protection Tier 2a HFC-227ea, HFC-23

Emissions are calculated based on the Tier 2a method of the 2006 IPCC guidelines, however,
Tier 2 method is written in the CRF tables because it is not possible to enter Tier 2a.

Activity data

During the F-gases research (2004) it was found out that there is no manufacturing of fire
extinguishers containing F-gases. 19 enterprises were questioned including only manufacturer
of fire extinguishers. According to responses received a little amount of fire extinguishers are
filled with F-gases. Only 2 enterprises reported the amount of HFC-227ea in their installed
equipment in particular year and amount of HFC-227ea held in stocks (containers) of fire
extinguishing equipment. It was reported that no charging was done for the installed
equipment. Fire extinguishers were installed already filled with F-gases and there weren’t any
necessity to recharge them. Therefore only emissions from stocks were calculated.

Amount of F-gases in annually installed equipment and amount held in containers is used as
activity data for emission estimations from stocks. Activity data for historical years (2001-2006)
is taken from the first F gases research done in 2004. Since 2010 data is taken from annual F-
gases reports, where operators annually report F-gases amounts used in their equipment.

Emission factors and calculations

It is assumed that 2% from total stocks is emitted during equipment operations annually
according to the 2006 IPCC Guidelines 2>,

Equation from the 2006 IPCC Guidelines for emission estimation from stocks:

ELifetime,t = B; *x/100 (4.64)
where:

Eiifetime — amount of emissions during equipment operation (t)
Bt —amount of F-gases held in stocks in year t (tons)
x — losses during operation period (%)

125 2006 IPCC Guidelines, Vol.3, Ch.7, p.7.63
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The lifetime of the equipment is 20 years therefore emissions at system disposal were not
estimated.

4.7.3.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Uncertainty for Fire Protection sector could arise to 50% according to expert judgement. Also
uncertainty of EFs for HFCs is assumed as 50%.

Time series of the estimated emissions are consistent because the same methodology, EFs and
data sources are used for sectors for all years in time series.

4.7.3.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the 2.F. sector in order to achieve these quality objectives. Issues related to
QA/QC and verification are discussed at the sectoral meetings.

More detailed description can be found under chapter 4.7.1.4.

Currently using CRF Reporter software version v6.0.10_ARS5 it is not possible to enter NO in
green and grey cells for those F-gases where emissions are not occurring in Latvia although CRF
Reporter User manual says that if disaggregated data is not available for certain categories, the
CRF Reporter allows users to report information in the parent category. This can be done by
directly entering data in the green cells (i.e. overwriting formulas).

Under 2.F.3 Fire Protection only F-gases which are source of emissions are reported. Remaining
F-gases are not occurring and are not added as child nodes according to CRF User manual
however it is not currently possible to enter data in green cells for these F-gases therefore some
information in the parent category (green cells) in corresponding CRF tables are missing. It was
confirmed by CRF Reporter help desk that this is an CRF internal issue which will be improved
in the future releases of the software. But for the moment it was suggested to leave cells blank.
Due to this reason completeness check in CRF Reporter shows incompleteness (orange light)
which could be solved when CRF Reporter will allow to enter notation keys for F-gases directly
in green and grey cells.

QA/QC procedures within CRF Reporter were carried out in order to ensure completeness and
consistency of reported data.

All information on activity data and emission calculations are stored and archived in the
common FTP folder.

4.7.3.5 Category-specific recalculations

No recalculations were done for this sector.

4.7.3.6 Category-specific planned improvements

No improvements are planned for this sector.
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4.7.4 Aerosols (Metered Dose Inhalers CRF 2.F.4.a)

4.7.4.1 Category description

This category covers HFC-134a emissions from metered dose inhalers. There are no other HFC
containing aerosol types used in Latvia.

There are no emissions for 1990-1994 therefore notation key — NO — is used. After 1995 HFC-
134a emissions are calculated.

In 2022, emissions totalled 5.67 kt CO; eq. giving 2.3% from total HFC emissions in 2.F (Figure
4.19). In 2022, emissions decreased by 11.2% compared to 2021 due to the decreased amount
of imported HFC-134a in products. Emissions have increased compared to the base year. The
fluctuation in the time series is due to observed changes in consumption of HFC containing
metered dose inhalers.
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Figure 4.19 HFC emissions from 2.F.4.a (kt CO; eq.)

During the first F-gases research (2004) it was found out that there is no production of F-gases
containing aerosols in Latvia. All aerosols used in Latvia are imported. It is very difficult to collect
the data of imported aerosols as it is necessary to separate HFCs containing aerosols from
others. It is almost impossible to get the information from all households and importers of
industrial aerosols in Latvia as National Customs Board registers only all imported aerosols with
one custom code not dividing them by type or by substances containing. Also since Latvia is in
Schengen zone only imported amount from Third Countries is registered.

Only the aerosols used in medicine for asthmatics are estimated and reported under this
category. During the first F-gases research number of inhalers containing HFC—134a was
obtained as well as average amount of HFC-134a filled in one inhaler divided by the type of
medicine. All the inhalers are imported as no inhalers for asthmatics are produced in Latvia.

4.7.4.2 Methodological issues

An overview of the methods used and gases reported under 2.F.4 sector is presented in Table
4.52.
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Table 4.52 Summary of emission calculation methods in CFR 2.F.4

CRF Category/subcategory Method used

2.F.4 Aerosols Tier 1a HFC-134a
Activity data

From 1995 to 1997 the amount of metered dose inhalers is extrapolated based on 2006 IPCC
Guidelines Volume 1 Chapter 5 about extrapolation. For 1998-2006 data of imported inhalers
reported by importers of medical preparations was used as activity data for emission
calculations. From 2007 to 2022, the State Agency of Medicines of Latvia reported annual sales
data for medicines to estimate emissions. All licensed wholesalers provide sales data for
medicines, thereby covering the entire market for medicines.

Total amount of HFC-134a used in metered dose inhalers in particular year can be estimated
as the amount of inhalers containing HFC-134a and an average amount of HFC-134a filled in
each type of inhalers is known.

Emission factoirs and calculations

Equation for total amount HFC-134a used as medical preparation:

HFCs51q = X MDI g4 * HF Cyjjeq (4.65)

where:

HFCsola — total amount of HFC sold in country (t)
MDlsoid — amount of sold particular type of metered dose inhalers containing F-gases (pieces)
HFCsiied — amount of HFCs filled in particular type of inhaler (t)

According to the 2006 IPCC Guidelines 50%!° leakage from metered dose inhalers sold in
particular year and 50% from inhalers sold in year before particular year is assumed.

Equation from the 2006 IPCC Guidelines for metered dose inhalers emissions:

Emissions; = S; * EF + S;_1 (1 — EF) (4.66)
where:

Emissions: - emissions in year t (tons)

St —quantity of HFC and PFC contained in aerosol products sold in year t (tons)
St-1—quantity of HFC and PFC contained in aerosol products sold in year t-1 (tons)
EF - emission factor (=fraction of chemical emitted during the first year) (fraction)

4.7.4.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

Uncertainty for Aerosol sector could arise to 50% according to expert judgement. Also
uncertainty of EFs for HFCs is assumed as 50%.

Time series of the estimated emissions are consistent because the same methodology, EFs and
data sources are used for sectors for all years in time series.

126 2006 IPCC Guidelines Vol.3, Ch.7, p.7.29
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4.7.4.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC plan in the 2.F. sector in order to achieve these quality objectives. Issues related to
QA/QC and verification are discussed at the sectoral meetings.

More detailed description can be found under chapter 4.7.1.4.

Currently using CRF Reporter software version v6.0.10_AR5 it is not possible to enter NO in
green and grey cells for those F-gases where emissions are not occurring in Latvia although CRF
Reporter User manual says that if disaggregated data is not available for certain categories, the
CRF Reporter allows users to report information in the parent category. This can be done by
directly entering data in the green cells (i.e. overwriting formulas). Entering data in green cells
is only possible when the parent node to which the grid with green cells belongs does not have
any child nodes.

Under 2.F.4 Aerosols only F-gases which are source of emissions are reported. Remaining F-
gases are not occurring and are not added as child nodes according to CRF User manual
however it is not currently possible to enter data in green cells for these F-gases therefore some
information in the parent category (green cells) in corresponding CRF tables are missing. It was
confirmed by CRF Reporter help desk that this is an CRF internal issue which will be improved
in the future releases of the software. But for the moment it was suggested to leave cells blank.
Due to this reason completeness check in CRF Reporter shows incompleteness (orange light)
which could be solved when CRF Reporter will allow to enter notation keys for F-gases directly
in green and grey cells.

QA/QC procedures within CRF Reporter were carried out in order to ensure completeness and
consistency of reported data.

All information on activity data and emission calculations are stored and archived in the
common FTP folder.
4.7.4.5 Category-specific recalculations

No recalculations were done for this sector.

4.7.4.6 Category-specific planned improvements

No improvements are planned for this sector.

4.8 OTHER PRODUCT MANUFACTURE AND USE (2.G)

Under 2.G Latvia reports emissions from SFe and N;O in following sectors:

e Electrical equipment (2.G.1);
e NO from product uses (2.G.3).

SFe emissions from medical accelerators of Other product use (2.G.2) are characterized as NE
(1995-2022). Applying default EF and according to the information of the total number of
accelerators used in radiotherapy treatment obtained from the Ministry of Health and based
on the 2006 IPCC Guidelines Vol. 3, Chapter 8, Equation 8.18, emissions of medical accelerators
are below the 0.05% (0.002% for year 2021) of the national total GHG emissions and could be
characterized as emissions below the threshold of significance in Latvia. Therefore for Latvia
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SFs emissions for Other product use (2.G.2) are considered as negligible. SFe and PFCs emissions
from other processes of Other product use (2.G.2) are not occurring in Latvia. For 1990-1994
emissions were not occurring in Latvia.

SFs and PFCs emissions from Other (2.G.4) are not occurring in Latvia. Remaining F-gases are
not occurring and are not added as child nodes in CRF Reporter software version v6.0.10_ AR5
according to CRF User manual (25.03.2018) however it is not currently possible to enter data
in green cells for these F-gases therefore some information in the parent category (green cells)
in corresponding CRF tables are missing.

In 2022, GHG emissions from other product manufacture and use amounted 15.91 kt CO; eq.
(0.2%) from Latvia's total CO; eq. emissions without LULUCF. In 2022, compared to 2021,
emissions have increased by 3.0%, but compared to 1990 emissions have increased by 269.9%

(Figure 4.20 and Table 4.54).

N,O from product uses
Figure 4.20 Emissions from 2.G Other product manufacture and use (kt CO; eq.)
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Emission trend could mainly associated with increase in activity data received from companies.
Emission fluctuations in the N2O From Product Uses sector are linked with the economic
situation of the country.

Reported emissions and calculation methods for the Other Product Manufacture and Use in
the Latvian inventory are summarized in Table 4.53.

Table 4.53 GHG emission categories, methods and gases reported from 2.G Other Product
Manufacture and Use

=

G. Other Product Manufacture and Use

2.G.1 Electrical Equipment Tierl SFs
2.G.3 N20 from Product Uses CS N20
(Medical Applications and

Propellant for pressure and

aerosol products)
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Table 4.54 Total emissions from 2.G Other Product Manufacture and Use, 1990-2022 (kt CO; eq.)

Year 2.G Other Product 2.G.1 Electrical 2.G.3 N20 from
manufacture and Use Equipment Product Uses
NO

1990 4.30 4.30

1995 4.21 0.18 4.03

2000 4.74 0.91 3.83

2005 7.52 3.89 3.63

2010 11.42 7.58 3.84

2011 11.90 7.70 4.20

2012 12.04 8.02 4.03

2013 12.81 8.76 4.04

2014 12.83 8.84 3.99

2015 14.42 10.43 3.99

2016 14.00 10.19 3.80

2017 14.56 10.64 3.93

2018 14.82 10.87 3.95

2019 18.02 14.25 3.78

2020 15.53 12.30 3.22

2021 15.45 12.10 3.35

2022 15.91 12.27 3.64

Share of total IPPU % in 1.9% 1.4% 0.4%
2022

2022 versus 2021 3.0% 1.4% 8.7%

2022 versus 1990 269.9% 6768.8% -15.4%

4.8.1 Electrical Equipment (CRF 2.G.1)

4.8.1.1 Category description

This category covers emissions of sulphur hexafluoride from electrical equipment used in high
and medium voltage commutation and control installations. Equipment is not manufactured in
Latvia. SFe emissions are estimated from charging and lifetime. There is only 3 enterprises
where SFs is filled. Installations are not produced in Latvia and the old equipment without fill of
the SFe was dismantled at the beginning of 1990s. Only starting from 1992 new equipment was
gradually installed. Since 1992 it uses small amount of SFs in electrical equipment, but since
1995 used amount is increasing.

In 2022, SFs emissions from Electrical Equipment constituted 12.27 kt CO2 eq. (77.1% from total
2.G emissions). Emissions have grown since 1995 by 6768.8% due to replacement of the old
equipment and installation of the new equipment where, until then, SFe was not used. But in
2022 SFe emissions from electrical equipment increased by 1.4% compared to 2021 due to a
little higher amount that is filled into new manufactured products (Figure 4.21 and Table 4.55).

268



Latvia's National Inventory Report 1990-2022

16
14
12

10

2013 I

2014 I

2015 I
2016 I
2017 .
2018 I
2020
2021
2022 I

2019

kt CO5 eq

o %] E= (=)} co
2001
2002 W
2003 I
2004
2005
2006
2007
2008
2009 I
2010
2011
2012

1995 |
1996 |
1997 N
1998 W
1999 W
2000

Figure 4.21 SFg emissons from 2.G.1 (kt CO; eq.)

Table 4.55 SFg emissions from 2.G.1 Electrical Equipment, 1995-2022 (kt CO; eq.)

- 1995 | 2000 | 2005 | 2010 2015 2016 2017 2018 2019 2020 | 2021 | 2022

SFe from 0.18 | 091 @ 389 7.58 10.43 10.19 10.64 10.87 14.25 12.30 12.10 12.27
electrical
equipment

4.8.1.2 Methodological issues

An overview of the methods used and gases reported under 2.G.1 sector is presented in Table
4.56.

Table 4.56 Summary of emission calculation methods and gases in CFR 2.G.1

CRF Category/subcategory Method used

2.G.1 Electrical Equipment Tierl SFe

Activity data

Enterprises imports equipment already filled with SFe. There is no manufacturing of the electric
equipment containing SFe in Latvia, therefore only emissions from charging and operating were
estimated using amount of SFe in newly installed equipment as activity data reported by the
company. For 2003-2022 enterprises report the emergency leakage from electrical equipment
which are also reported as operating emissions.

Emission factors and calculations

For emission estimations the Tier 1 default EF method from the 2006 IPCC Guidelines was used.
Emissions are estimated by multiplying default regional EF (for Europe) by amount of SFe used
in equipment in enterprises according the 2006 IPCC Guidlines. The emissions are estimated by
splitting data into the sealed pressure electrical equipment (MV switchgear) and closed
pressure electrical equipment (HV switchgear) containing the SFs due to the different EFs for
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each of these installations in the 2006 IPCC Guidelines. For HV switchgears 2.6%, but for MV
switchgears 0.2% EF was used.

Equation from the 2006 IPCC Guidelines for emission estimation from charging:

Echarged,t =M, * k/100 (4.67)
where:

Echarged — emissions during system manufacture/assembly in year (kg)
M:—amount of HFC-134a charged into a new equipment in year (kg)
k —charging losses (%)

Equation from the 2006 IPCC Guidelines for emission estimation from stocks:

Ejifetimer = B * x/100 (4.68)
where:

Eiifetime — amount of emissions during equipment operation (t)

Bt —amount of F-gases held in stocks in year t (tons)

x — losses during operation period (%)

Lifetime of used equipment is 30 years and no equipment was dismantled yet therefore
emissions from disposal are marked “NO” in CRF Reporter.

4.8.1.3 Uncertainties and time-series consistency

Uncertainty analysis for 2024 submission is carried out by using Approach 1. Quantitative
estimates of uncertainties are provided in Annex 2. Overall description of uncertainty analysis
is included in Section 1.6.

As there are three facilities in the country which uses SFe in their technology and report the
data on SFs usage directly to LEGMC, it is assumed that data used for emission estimation under
this subcategory is more precise. Uncertainty of activity data for SFs from electrical equipment
is assumed as 2% for AD, but EF uncertainty is 30% according to the 2006 IPCC Guidelines.

Time series of the estimated emissions are consistent because the same methodology, EFs and
data sources are used for sectors for all years in time series.

4.8.1.4 Category-specific QA/QC and verification

The quality objectives and the QA/QC plan for the Latvia’s GHG inventory at the National
Inventory level are presented in Section 1.2.3. The QC procedures are performed according to
the QA/QC planin the 2.G. sector in order to achieve these quality objectives. Issues related to
QA/QC and verification are discussed at the sectoral meetings.

More detailed description can be found under chapter 4.7.1.4.

Currently using CRF Reporter software version v6.0.10_ARS5 it is not possible to enter NO in
green and grey cells for those F-gases where emissions are not occurring in Latvia although CRF
Reporter User manual says that if disaggregated data is not available for certain categories, the
CRF Reporter allows users to report information in the parent category. This can be done by
directly entering data in the green cells (i.e. overwriting formulas).
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Under Electrical equipment only F-gases which are source of emissions are reported. Remaining
F-gases are not occurring and are not added as child nodes according to CRF User manual
however it is not currently possible to enter data in green cells for these F-gases therefore some
information in the parent category (green cells) in corresponding CRF tables are missing. It was
confirmed by CRF Reporter help desk that this is an CRF internal issue which will be improved
in the future releases of the software. But for the moment it was suggested to leave cells blank.
Due to this reason completeness check in CRF Reporter v6.0.10_AR5 shows incompleteness
(orange light) which could be solved when CRF Reporter will allow to enter notation keys for F-
gases directly in green and grey cells.

QA/QC procedures within CRF Reporter were carried out in order to ensure completeness and
consistency of reported data.

All information on activity data and emission calculations are stored and archived in the
common FTP folder.

4.8.1.5 Category-specific recalculations

No recalculations were done for this sector.

4.8.1.6 Category-specific planned improvements

No improvements are planned for this sector.
4.8.2 N:20 From Product Uses (CRF 2.G.3)

4.8.2.1 Category description

This chapter describes emissions from the use of N,O for anesthesia and N,O emissions from
aerosol cans. N,O emissions from this sector formed a negligible part of total GHG emissions in
Latvia. In 2022, these emissions were 3.64 kt CO; eq.

4.8.2.2 Methodological issues

N,O emissions from anesthesia were estimated taking into account the amount of N,O sold.
According to the 2006 IPCC Guidelines, it was assumed that 100% of N0 sold for anaesthesia
was emitted to the air, therefore activity data is equal to estimated emissions. The data on N,O
sales was available since 2007. Activity data was provided by the State Agency of Medicines of
Latvia. The estimation of emissions is based on the assumption that all used N;O is emitted to
the atmosphere in the same year when it is produced or sold in Latvia. To obtain a comparable
data in time series for years 1990-2006 assume that base year for N2O emissions is year 2007,
N,O emissions for years 1990-2006 were calculated proportionally, taking into account the
number of inhabitants provided by CSB.

Presently, there is an absence of data on N;O emissions from aerosol cans in Latvia.
Nevertheless, to approximate these emissions, the methodology employed is based on the
approach utilized in Belgium?*?’.

N>O emissions from anesthe