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PREFACE

According to Decision 13/CP.20 of the Conference of the Parties to the UNFCCC, the CRF
Reporter version 5.0.0 was not functioning in order to enable Annex | Parties to submit their
CRF tables. In the same Decision, the Conference of the Parties reiterated that Annex | Parties
may submit their CRF tables after April 15 2015, but no longer than the corresponding delay in
the CRF Reporter availability.

Decisions 20/CP.21 and 10/CMP.11 further noted that the CRF reporter was still not
functioning.

"Functioning" software means that the data on the greenhouse emissions/removals are
reported accurately both in terms of reporting format tables and XML format. The CRF reporter
version 5.12.0, released on 27th November 2015, as well as its subsequent hotfixes, still contain
issues in the reporting format tables and XML formats, in particular in relation to Kyoto
Protocol requirements, and cannot therefore be considered yet as functioning to allow
submission of all the information required under Kyoto Protocol.

Recalling the invitation of the Conference of Parties for Parties to submit as soon as practically
possible, and considering that CRF reporter 5.12.5 allows sufficiently accurate reporting under
the UNFCCC Convention, the present report is the official submission of Lithuania for the year
2016 under the UNFCCC.

The present report is not an official submission under the Kyoto Protocol, even though some of
the information included may relate to the requirements under the Kyoto Protocol.

Lithuania‘s GHG inventory submission under the United Nations Framework Convention on
Climate Change (UNFCCC) and Regulation No 525/2013 of the European Parliament and of the
Council of 21 May 2013 repealing Decision No 280/2004/EC contains:

— National Inventory Report (NIR);

— CRF (Common Reporting Format) data tables for years 1990-2014;

— SEF (Standard Electronic Format) tables for reporting of Kyoto units (AAUs, ERUs, CERs,
tCERs, ICERs, RMUs) in the National registry during the year 2015 (CP1).
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Abbreviations

AAU Assigned Amount Unit

AB Stock company (SC)

AIRBC Agricultural Information and Rural Business Centre
ARD Afforestation, Reforestation and Deforestation
BOD Biochemical Oxygen Demand

cC Cropland remaining cropland

cC Cropland remaining Cropland

CER Certified Emission Reduction units

CFC Chlorofluorocarbon

CHa Methane

CHP Combined Heat and Power

CM Cropland management

CO2 Carbon dioxide

CO; eqv. Carbon dioxide equivalent

CcoD Chemical Oxygen Demand

cop Conference of the Parties

CR CORINAIR emission factor

CRF Common Reporting Format

CS Country Specific emission factor

D Default emission factors

DGSF Directorate General of Sate Forests

DOC Degradable Organic Carbon

EF Emission Factor

EPA Lithuanian Environmental Protection Agency
ERT Expert Review Team

ERU Emission Reduction Units

FAO Food and Agriculture Organization of the United Nations
FF Forest Land remaining Forest Land

FM Forest Management

FOD First Order Decay

FRA Forest Resources Assessment

GCvV Gross Calorific Value

GDP Gross Domestic Product

GG Grassland remaining Grassland

GHG Greenhouse gases

GIS Geographic Information System

GLM Grazing land management

GPG Good Practice Guidance

GSV Growing Stock Volume

GWCS Green Waste Composting Sites

HFC Hydrofluorocarbon

HSPP Hydro Storage Power Plant

HWP Harvested Wood Products

IE Included Elsewhere

IFA International Fertilizer Industry Association
IPCC Intergovernmental Panel on Climate Change

Kt Thousand tonnes
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L
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LSFC
LULUCF
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MMS
MoE
MSW
Mtoe
\\P10)
NA
NCV
NE

NF3
NFI
NGO
NHF
NIR
NLS
NMVOC
NO
NPP
PFC

PP
QA/QC
REPD
RES
REV
RMU
RWMC
SAPS
SEF
SFe
SFE

SFI

SFS
SPD
SWDS
T

TOE
TPP
t-CER
UAB
UNFCCC
WD

Level

Land converted to Forest Land

Lithuanian State Forest Cadaster

Land Use, Land-Use Change and Forestry
long term Certified Emission Reduction units
Methane correction factor

Manure Management System

Ministry of Environment

Municipal Solid Waste

Million Tonnes of Qil Equivalent

Nitrous oxide

Not Applicable

Net Calorific Value

Not Estimated

Nitrogen trifluoride

National Forest Inventory
Non-governmental organization

Nature Heritage Fund

National Inventory Report

National Land Service

Non-methane volatile organic compounds
Not Occurring

Nuclear Power Plant

Perfluorocarbon

Power Plant

Quality Assurance/Quality Control
Regional Environmental Protection Departments
Renewable Energy Source

Revegetation

Removal Units

Regional Waste Management Centers
Single Area Payment Scheme

Standard Electronic Format

Sulphur hexafluoride

State Forest Enterprises

Standwise Forest Inventory

State Forest Service

Single Programming Document

Solid Waste Disposal Sites

Trend

Tonne of Oil Equivalent

Thermal Power Plant

temporary Certified Emission Reduction units
Joint-stock company (JSC)

United Nations Framework Convention on Climate Change
Wood Density
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EXECUTIVE SUMMARY

ES.1 Background information on greenhouse gas inventories and Climate Change

Lithuania takes part in the global climate change mitigation process and is one of the 195
countries of the world that have ratified the United Nations Framework Convention on Climate
Change (UNFCCC). The UNFCCC entered into force on 21°t of March, 1994. The Seimas of the
Republic of Lithuania ratified the UNFCCC in 1995. The Kyoto Protocol (KP) was signed in 1998
and ratified in 2002. In accordance with Kyoto Protocol Lithuania has undertaken to reduce its
greenhouse gas (GHG) emissions by 8% below 1990 level during the first commitment period
2008-2012 and has fulfilled its obligation reducing more than 55% it‘’s GHG emissions over this
period.

At the Doha Climate Change Conference in December 2012, Lithuania as a European Union (EU)
Member State together with other parties to the Kyoto Protocol to the UNFCCC adopted the
Doha Amendment, establishing a second commitment period of the Kyoto Protocol, starting on
15t January 2013 and ending on 315t December 2020. The Doha Amendment amends Annex B to
the Kyoto Protocol, setting out further legally binding mitigation commitments for parties listed
in that Annex for the second commitment period, and amending and further laying down
provisions on the implementation of parties’ mitigation commitments during the second
commitment period. The Union and its Member States agreed at the Doha Climate Change
Conference to a quantified emission reduction commitment that limits their average annual
emissions of GHGs during the second commitment period to 80% of the sum of their base year
emissions.

As a Party to the UNFCCC and in accordance with Article 5, paragraph 2 of the Kyoto Protocol,
Lithuania is required to develop and regularly update national inventories of anthropogenic
emissions by sources and removals by sinks of all greenhouse gases not regulated by Montreal
Protocol. As a member of the European Union, Lithuania also has reporting obligations under
the EU Regulation No 525/2013 on a mechanism for monitoring and reporting greenhouse gas
emissions and for reporting other information at national and Union level relevant to climate
change and repealing Decision No 280/2004/EC.

The GHG inventory is prepared in accordance with the Decision 24/CP.19 “Revision of the
UNFCCC reporting guidelines on annual inventories for Parties included in Annex | to
Convention” (FCCC/CP/2013/10/Add.3). GHG inventory is compiled in accordance with the
methodology recommended by the Intergovernmental Panel on Climate Change (IPCC) in its
2006 IPCC Guidelines for National Greenhouse Gas Inventories (IPCC, 2006), 2013 Supplement
to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories: Wetlands (IPCC, 2014),
2013 Revised Supplementary Methods and Good Practice Guidance Arising from the Kyoto
Protocol (IPCC, 2014) and taking into account recommendations by the UNFCCC expert review
teams, provided in the Reports of the individual review of the annual submissions of Lithuania
and remarks received during EU annual GHG inventory quality checks and GHG inventory
technical reviews under EU Decision 406/2009/EC (Effort sharing decision).

The first national GHG inventory data was submitted in 1996 for the first National
Communication under the UNFCCC. In 2004 first National Inventory Report (NIR) and Common
reporting format (CRF) tables have been developed. In 2006 for the first time complete time
series for the period 1990-2004 of the GHG inventory has been developed and submitted to
European Commission and the UNFCCC Secretariat together with Lithuania’s Initial Report
under the Kyoto Protocol.
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In accordance with the Order of the Minister of Environment of 22" of December 2010 (as
repealed on 23-01-2014 by MoE Order No D1-61), Lithuanian Environmental Protection Agency
(EPA) under the Ministry of Environment was nominated as an institution responsible for the
GHG inventory preparation starting from 2011. EPA responsibilities inter alia include monitoring
of environmental quality, collection and storage of environmental data and information as well
as assessment and forecasting of environmental quality. Permanent GHG inventory preparation
working group was established in 2011 by the Governmental Resolution No 683. The working
group for GHG inventory preparation include members from Lithuanian Energy Institute,
Institute of Physics of the Centre for Physical Sciences and Technology, Institute of Animal
Science of the Lithuanian University of Health Sciences, Centre for Environmental Policy,
Aleksandras Stulginskis University and The State Forest Service (SFS). External experts,
independent specialists providing data for the GHG inventory, may also be involved during the
inventory process upon request. The Ministry of Environment is a supervisor and coordinator
for preparation of GHG inventory and nominated as the National Focal Point to the UNFCCC.

The GHG inventory presented here is the tenth national GHG inventory report and contains
information on anthropogenic emissions by sources and removals by sinks of all greenhouse
gases not controlled by Montreal Protocol:

- Carbon dioxide CO,,

- Methane CHag,

- Nitrous oxide N-O,

- Hydrofluorocarbons HFCs,
- Perfluorocarbons PFCs,

- Sulphur hexafluoride SFe,
- Nitrogen trifluoride NFs.

In addition, the inventory includes emission estimates of the precursors: nitrogen oxides (NOx),
non-methane volatile organic compounds (NMVOCs), carbon monoxide (CO), as well as sulfur
dioxide (SO3).

The national GHG inventory report contains detailed information about Lithuania’s emissions
by sources and removals by sinks for the period 1990-2014.

For the preparation of the inventory upgraded CRF Reporter inventory software (v5.12.5) has
been used. The NIR includes trends of GHG emissions, description of each emission category
relevant to CRF, key sources, uncertainty estimates, planned improvements and description of
performed procedures of quality assurance and quality control (QA/QC).

This report also includes supplementary information in accordance with Article 7, paragraph 1
of the Kyoto Protocol:

- information on emissions and removals from the land use, land use change and forestry
(LULUCF) sector under Article 3 paragraphs 3 and 4 of the Kyoto Protocol (see Chapter
11),

- information of accounting of Kyoto units (see Chapter 12),

- information on changes that have occurred in the national system comparing with the
information reported in the last submission (see Chapter 13),

- information on changes that have occurred in the national registry compared with
information reported in the last submission (see Chapter 14), and
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— information on the minimization of adverse impacts in accordance with Article 3,
paragraph 14 of the Kyoto Protocol (see Chapter 15).

ES.2 Summary of national emission and removal-related trends

The summary of Lithuania‘s GHG emissions and removals for the period 1990-2014 is presented

in Table 1.
Table 1. Greenhouse gas emissions/removals by sectors during the period 1990-2014, kt CO, eqv.
GHG source :::::Z::; Total Total
and sink Energy and Product Agriculture LULUCUF Waste (including | (excluding
categories Use LULUCF) LULUCF)
1990 33,123.7 4,499.3 7,820.1 -3,542.9 1,647.6 43,547.8 47,090.7
1991 35,191.3 4,532.0 7,652.1 -3,682.1 1,673.3 45,366.6 49,048.7
1992 19,888.5 2,685.8 5,200.4 -3,719.3 1,642.5 25,697.8 29,417.1
1993 16,005.6 1,754.8 4,276.3 -4,880.6 1,663.9 18,820.1 23,700.7
1994 15,046.9 1,952.1 3,785.5 -4,118.2 1,619.5 18,285.9 22,404.1
1995 14,065.4 2,236.6 3,622.2 -2,579.2 1,647.8 18,993.0 21,572.2
1996 14,522.2 2,626.6 3,860.2 2,887.5 1,646.3 25,543.0 22,655.4
1997 14,054.4 2589.0 3,863.4 1,212.3 1,648.0 23,367.3 22,155.0
1998 14,734.6 2,995.8 3,653.1 -6,977.0 1,633.4 16,039.9 23,016.9
1999 12,361.7 2,930.3 3,467.2 -6,625.5 1,606.5 13,740.2 20,365.7
2000 10,808.2 3,084.2 3,204.4 -8,884.6 1,604.2 9,816.5 18,701.1
2001 11,432.2 3,331.0 3,2934 -11,900.3 1,644.8 7,801.1 19,701.5
2002 11,523.8 3,502.3 3,441.6 -4,080.1 1,632.7 16,020.4 20,100.5
2003 11,530.1 3,583.9 3,680.5 -9,392.2 1,616.2 11,018.6 20,410.8
2004 12,168.8 3,771.9 3,646.9 -6,567.2 1,585.5 14,605.8 21,173.1
2005 12,886.1 4,111.5 3,719.8 -4,845.3 1,546.3 17,418.6 22,263.9
2006 13,020.0 4,349.4 3,702.0 -5,472.6 1,505.0 17,103.8 22,576.5
2007 13,225.4 6,128.0 3,787.8 -4,484.2 1,479.1 20,136.2 24,620.5
2008 13,053.3 5,468.7 3,679.4 -9,014.6 1,468.5 14,655.3 23,669.9
2009 11,808.7 2,278.6 3,755.4 -10,567.5 1,419.4 8,694.6 19,262.2
2010 12,768.7 2,209.8 3,742.5 -10,793.5 1,376.2 9,303.7 20,097.3
2011 11,873.2 3,670.6 3,740.1 -10,754.1 1,284.6 9,814.5 20,568.6
2012 11,908.5 3,492.7 3,780.4 -8,522.9 1,260.4 11,919.1 20,442.0
2013 11,299.3 2,898.8 3,747.2 -9,562.0 1,188.1 9,571.4 19,1335
2014 10,915.5 3,062.9 3,888.3 -8,072.7 1,136.6 10,930.6 19,003.3
2014/1990, % -67.0 -31.9 -50.3 127.8 -31.0 -74.9 -59.6

The most significant source of GHG emissions in Lithuania is energy sector with 55.4% share of
the total emissions in 2014. Agriculture is the second most significant source and accounted for
20.5% of the total emissions. Emissions from industrial processes contributed 16.1% of the total

GHG emissions, waste sector — 6.0%.

Main contributors in energy sector are Energy industries and Transport sectors. In 2014 these
sectors composed 16.6% and 26.6% of the total national GHG emissions respectively (figure 1).
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The composition of greenhouse gas emissions by sectors in 2014 is presented in Figure 1.

Waste
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Industries and
Construction
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and Product Use 0,2% Other sectors
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Figure 1. The composition of Lithuanian GHG emissions (CO, eqv.) by sectors (excl. LULUCF) in 2014?

The total GHG emission (excl. LULUCF) amounted to 19,003.3 kt CO, eqv. in 2014. The
emissions have decreased by 59.6% comparing with the base year. The base year is 1990 for
the greenhouse gases CO3, CH4, N2O and 1995 for the F-gases HFC, PFC, SFs and NFs.

The largest source of CO, emission is the energy sector that accounted 80.8% of the total
national CO, emission (excl. LULUCF) in 2014. The energy industries contribute 30.3% and the
transport sector accounts for 48.4% of the CO; emission in energy section.

Comparing with 2013 CO, emission from energy sector in 2014 have slightly changed with a
decrease of 4.0% wherein CO, emission from the energy industries decreased by 23% and
emissions from transport increase 10.7%.

The most important GHG in 2014 was CO; it contributed 67% of the total national GHG
emissions expressed in CO; eqv. followed by N2O (13.2%) and CH4 (18.1%). HFCs, SFs and NF3
together amounted 1.7% of the total GHG emissions (excl. LULUCF) in Lithuania.

Between 1990 and 2000 GHG emissions decreased significantly as a consequence of the decline
in industrial production and associated fuel consumption. Once the economy started to grow
again, emission rose but this was partly compensated by reductions achieved through energy
efficiency and measures taken to reduce emissions.

Comparing with 2013 the total GHG emissions have decreased by 0.7% (excl. LULUCF) in 2014.

! Transport, Energy Industries, Manufacturing industrines and construction, Fugitive emissions from fuels, Other,
Other sectors values represent emssions in percentages compared to total National GHG emissions.
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An overview of estimated GHG emissions is presented in Figure 2, which shows GHG emissions
by gases, expressed in CO; eqv. (excl. LULUCF) for the period 1990-2014.
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Figure 2. Trends of GHG emissions by gas in kt CO, eqv. (excl. LULUCF)
ES.3 Overview of source and sink category emission estimates and trends

Energy sector is the most significant source of GHG emissions in Lithuania with 55.4% share of
the total emissions (excl. LULUCF) in 2014. Emissions from energy include CO;, CHs and N.O
GHG.

CO; emission from energy sector contained 80.8% of the total national CO, emissions (excl.
LULUCF) in 2014. The main categories are energy industries and transport which contribute
30.3% and 48.4% to the total national CO2 emission (excl. LULUCF) respectively. Comparing with
2013 CO; emissions from energy sector have decreased by 3.9% in 2014. The emissions of CHa
have increased by 6.3% and N,O emissions increased by 2.0%.

The second most important source of GHG emissions is agriculture sector accounting for 20.5%
of the total national GHG emissions (excl. LULUCF). This sector is the most significant source of
CHs4 and N0 emissions accounting for 54.4% and 78.7% of the total CHs and N,O emissions,
respectively. The main source of CHs emissions is enteric fermentation contributing 87.4% to
the total agricultural CHs emissions. Agricultural soils are the most significant source of N,O
emissions accounting for 91.4% of the total agricultural N,O emissions. Comparing with 2013
GHG emissions in agriculture sector have increased by 3.8% in 2014.

Emissions from industrial processes and product use amounted to 16.1% of the total GHG
emissions (excl. LULUCF) in 2014. The main categories are: ammonia production, nitric acid
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production and cement production. Ammonia production is the largest source of CO, emissions
in industrial processes and product use sector contributing 14.7% to the total national CO;
emissions (excl. LULUCF) in 2014. Nitric acid production is the single source of N,O emissions in
industrial processes sector and accounts for 13.2% in the total national N,O emissions (excl.
LULUCF) in 2014. GHG emissions in 2013 from industrial processes and product use sector have
increased by 5.7% comparing with 2014.

Waste sector accounted for 6.0% of the total GHG emissions in 2014 (excl. LULUCF). The solid
waste disposal on land is the second important source of CH4 emissions. It contributes 24.2% to
the total CHa4 emissions (excl. LULUCF). There was 4.3% reduction in CHs emission from waste
sector in 2014.
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PART 1:
ANNUAL INVENTORY SUBMISSION
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1 INTRODUCTION
1.1 Background information on GHG inventories and climate change
1.1.1 Background information on climate change in Lithuania

Lithuanian climate is formed affected by global factors and local geographical circumstances.
Key features of the climate depend on the country's geographical location. The territory of
Lithuania lies in the northern part of the temperate climate zone. The distance from the
equator (6,100 km) and from the North Pole (3,900 km) determines general solar radiation flux
and atmospheric circulation patterns over the country. According to the general classification of
climate, almost the entire territory of Lithuania is assigned to the south-western sub-region of
the continental forest region of the middle latitudes of the Atlantic Ocean, because its climate
is close to that of Western Europe; while the Baltic coast is assigned to the South Baltic sub-
region.

The character of climate variations in Lithuania greatly depends on the processes of
atmospheric circulation, i.e., cyclonic and anticyclone formations and air mass advection of a
different nature. It was observed that a number of deep cyclones visiting Lithuania in cold
seasons (November - March) was increasing, whereas a number of anticyclone formations
decreasing. The changing patterns of atmospheric circulation entailed changes in other climatic
indices: changes in thermal season duration, decrease in seasonal differences of air
temperature and precipitation amount, decline in snow cover indices.

Rapid increase in average annual temperature in Vilnius observed in the last 30 years (Figure 1-
1).
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Figure 1-1. Average annual temperature in Vilnius, 1778-20142

Average annual temperature, compared with the beginning of 20™ century, has increased 0.7-
0.9°C which leads to more frequent droughts (for example 1992, 1994, 2002, 2006 summer

2 Lithuanian Hydrometeorological ~ Service under the  Ministry of  Environment.  Available  from:
http://www.meteo.lt/en/web/guest/weather-temperature
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seasons). Changes in precipitation patterns are not homogenous — in some parts of Lithuania it
is increasing, in other — decreasing. However, these changes are not very significant. There is an
observed tendency of precipitation increase during cold season and decrease during warm
season. Liquid precipitation is becoming more frequent in cold season.

In Lithuania climate predictions are made by downscaling COSMO-CLM, HadCM3, ECHAMS
models output data. According to the modelling results, average maximum and minimal
temperature in 21%t century in Lithuania should increase. Highest changes are predicted during
cold season. In Vilnius, average maximum and minimum temperature could increase by 4°C in
year 2100. During different months, however, this increase could be up to 7°C.

In 215 century heat waves (days when maximum temperature > 30°C) will become more
frequent. In 2061-2100 there could be 7 heat wave days per year more compared to 1971-
2000. Cold spells, on the contrary, will become less frequent with most significant changes in
January. Modelling experiments suggest that at the end of 215t century cold spells (days when
minimal temperature < -15°C) will occur only during January-February.

In 215t century sunshine hours will increase during August — October, and will decrease during
rest of the year. This will be caused by the higher cyclonic activity during cold season.

Studies made in Lithuania assume that biggest changes in precipitation patterns will be during
winter season and will not be so explicit in summer. Precipitation can double in Klaipéda — by
the end of century precipitation amount can increase 16-22% compared to the end of 20t
century. In Vilnius changes will be not so significant — projected increase is about 9-10%. Severe
thundershowers will be more frequent on the coast (> 30%).

Changes in temperature and precipitation patterns will affect different economical activities
and natural ecosystems. Coastal region is one of the most vulnerable regions in Lithuania.
Lithuanian coast is in the south-eastern region of Baltic Sea which will undergo biggest changes
in 21st century, due to the sink of terrain and sea level rise. Pessimistic scenario suggests that
water level in this region can rise by 0.5-1.0 m. In that case, there would be high risk of flooding
urban areas in Klaipéda and Palanga. Also wind surge could disturb the port activities in
Klaipéda more frequently.

All information about climate condition in Lithuania is observed from Lithuanian
Hydrometeorological Service.

1.1.2 Background information on greenhouse gas inventories

This National Inventory Report (NIR) covering the inventory of GHG emissions in Lithuania is
being submitted to the secretariat of the UNFCCC, in compliance with the decision 24/CP.19 of
the Conference of the Parties. NIR is also submitted to the European Commission and complies
with EU Regulation 525/2013 on a mechanism for monitoring and reporting greenhouse gas
emissions and for reporting other information at national and Union level relevant to climate
change and repealing Decision No 280/2004/EC. NIR submitted to European Commission is also
in compliance with decision No 529/2013/EU of the European Parliament and of the Council of
21 May 2013.

Since 2004, inventory is prepared using common reporting format (CRF). From 2006 inventory
was being prepared using CRF Reporter software, developed by UNFCCC secretariat. In 2006 for
the first time complete time series 1990-2004 has been developed and submitted to the
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European Commission and the UNFCCC secretariat together with Lithuania’s Initial Report
under the Kyoto protocol.

The GHG inventory presented here contains information on anthropogenic emissions by
sources and removals by sinks for the direct (CO,, CHs, N2O, HFCs, PFCs, SFs and NFs) and
indirect (CO, NOx, SO, NMVOCs,) greenhouse gases. This report contains detailed information
about Lithuania’s GHG inventory for the period 1990-2013. NIR includes description of the
methodologies and data sources used for emissions estimation by sources and removals by
sinks, also description of the trends, key categories analysis, uncertainty estimates, planned
improvements and description of performed procedures of QA/QC. The purpose of the report is
to ensure the transparency, consistency, comparability, completeness and accuracy of GHG
inventory. For the preparation of inventory upgraded CRF Reporter v.5.12.5 available as online
application has been used.

The GHG inventory is prepared in accordance with the Decision 24/CP.19 “Revision of the
UNFCCC reporting guidelines on annual inventories for Parties included in Annex | to
Convention” (FCCC/CP/2013/10/Add.3). Greenhouse gas inventory is compiled in accordance
with IPCC methodology: Guidelines for National Greenhouse Gas Inventories (IPCC, 2006); 2013
Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories: Wetlands
(IPCC, 2014), 2013 Revised Supplementary Methods and Good Practice Guidance Arising from
the Kyoto Protocol (IPCC, 2014), and also in accordance with decision No 529/2013/EU of the
European Parliament and of the Council of 21 May 2013 when NIR is being submitted to EC.

1.2 A description of the national inventory arrangements
1.2.1 Institutional, legal and procedural arrangements

National system for Lithuanian GHG inventory preparation has been changing over the time.
Until the year 2011, GHG inventory preparation process was performed by contracting GHG
compilers on the annual basis. Aiming to increase institutional capacity for inventory
preparation and continuity of the inventory preparation process in compliance with Guidelines
for National systems under Article 5 paragraph 1 of the Kyoto Protocol (decision 19/CMP.1) the
Government of Lithuania and the Minister of Environment have issued a number of key
regulatory legal acts and assigned responsible institutions for GHG inventory preparation. The
main entities participating in GHG inventory preparation process are:

- Ministry of Environment

- Environmental Protection Agency

- State Forest Service

- National Climate Change Committee

- Permanent GHG inventory working group
- Data providers

- External consultants

The principle scheme showing institutions responsibility in preparation of the GHG inventory in
Lithuania and their interaction is shown in Figure 1-2.
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Figure 1-2. Institutional arrangement for GHG inventory

Ministry of Environment

Ministry of Environment of the Republic of Lithuania is a National Focal Point to the UNFCCC.
The Ministry of Environment is designated as single national entity responsible for the national
GHG inventory. It has overall responsibility for the national system of GHG inventory and is in
charge of the legal, institutional and procedural arrangements for the national system and the
strategic development of the national inventory. Within the ministry, the Climate Change Policy
Division of the Pollution Prevention Department administers this responsibility by supervising
the national system. The Division will continue to supervise and coordinate the preparation of
the National Inventory Report, including the final review of the draft NIR. Among its
responsibilities are the following:

- Overall coordination of GHG inventory process;

- Preparation of legal basis necessary for national system functioning;

- Official consideration and approval of GHG inventory;

- Approval of QA/QC plan and procedures;

- Timely submission of GHG inventory to UNFCCC Secretariat and European Commission;
- Coordination of the UNFCCC inventory reviews in Lithuania;

- Keeping of archive of official submissions to UNFCCC and European Commission;

- Informing the inventory compilers about relevant requirements for the national system.

Environmental Protection Agency

Lithuanian Environmental Protection Agency (EPA) under the Ministry of Environment starting
from 2011 was nominated as an entity responsible for GHG inventory preparation by the Order
of the Minister of Environment No D1-1017 (repealed by the Order of the Minister of
Environment No D1-61, 23-01-2014). Before this assignment EPA was one of the main activity
data and other relevant information providers for GHG inventory‘s Waste sector and data on F-
gases.

At present EPA collects data on the use of water resources, discharges of wastewater, waste
generation and treatment, pollution of ambient air and surface water, chemicals and
fluorinated gases; manages the available registers, e.g. the Ambient Air Quality, the European
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Pollutants Releases and Transfer Register and various databases. In 2012 Climate change
division for GHG inventory preparation was established within the EPA.

As the coordinator of the GHG inventory preparation process, EPA has the following functions
and responsibilities:

- Development and implementation of QA/QC plan and specific QA/QC procedures;

- Identification of data providers for specific information and collection of activity data and
emission factors used to calculate emissions;

- Collaboration with sectoral experts while selecting best available methods that complying
with IPCC methodology giving the priority to key categories and categories with high
uncertainty;

- Documenting and archiving data related to GHG inventory and its preparation process;

- Accomplishment of cross-cutting issues: key categories analysis, overall uncertainty
assessment, analysis of GHG trends;

- Preparation of CRF tables and compilation of NIR;

- Evaluation of requirements for new data, based on recommendations received during
internal and external reviews.

Since 2014 submission personnel of EPA is also responsible for calculation of emissions and
preparation of NIR part of the industrial processes, solvents and other products use sectors and
agricultural soils part of the agriculture sector.

EPA establishes and operates GHG inventory archive, where GHG inventory submissions and all
supporting reference material is stored and maintained. Backups are prepared on regular basis
following the EPA’s information management procedures. The archive is managed according to
the EPA Director’s Order No AV-152 concerning the approval of the National GHG inventory
data archiving procedures (26" June 2012). The main QA/QC procedures under responsibility of
EPA are performed according to the EPA Director’s Order No AV-191 concerning the approval of
the National GHG inventory data quality assurance and quality control procedures (23t July
2012).

State Forest Service

The State Forest Service (SFS) compiles the National Forest Inventory (NFI) and the forest
information system, carries out monitoring of the status of the Lithuanian forests, collects and
manages statistical data etc. The Service functions under the Ministry of Environment.

Since 2010 SFS in the GHG inventory preparation process is responsible for calculations of
emissions and removals of LULUCF (forestry part) sector and Kyoto Protocol activities under
Art. 3 para. 3 and 4 following the Order of the Minister of Environment 29 of July, 2010 No D1-
666 (repealed by the Order of the Minister of Environment No D1-61, 23-01-2014). SFS
representative is also a member of permanent working group for GHG inventory preparation
under the Government Resolution No 683. In this framework, the SFS has the following
responsibilities:

- Collection of activity data and emission factors used to calculate emissions and removals
for LULUCF and KP-LULUCF sectors;

- Selection of methods (complying with IPCC Good Practice Guidance for LULUCF) for
calculation of emissions and removals giving the priority to key categories and categories
with a high uncertainty;
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- Emission and removals estimates for LULUCF and KP-LULUCF sectors, preparation of CRF
tables and NIR parts for LULUCF and KP-LULUCF and providing the final estimates for the
EPA;

- Uncertainty assessment for LULUCF and KP-LULUCF sector;

- Checking and archiving of input data, prepared estimates and used materials;

- Implementation of QA/QC plan and specific QA/QC procedures related to LULUCF and KP-
LULUCF;

- Evaluation of requirements for new data, based on recommendations received during
internal and external reviews.

In 2012 Climate Change group responsible for LULUCF sector GHG emission and removals
estimates was established within National Forest Inventory division at SFS.

Permanent GHG Inventory working group

Permanent GHG Inventory preparation working group is established by the Governmental
Resolution No 683 (as amended on 10-02-2016 by Governmental Resolution No 101) and MoE
Order No D1-538 (as amended on 14-03-2016 by the Minister of Environment Order No D1-
185). According to the Governmental Resolution No 683, working group (commission) for the
preparation of a GHG inventory report consists of representatives from:

- Ministry of Environment (Chairman of the Commission);

- Environmental Protection Agency (Deputy Chairman of the Commission);

- Institute of Physics of the Centre for Physical Sciences and Technology (energy,
transport);

- Lithuanian Energy Institute (energy, except transport);

- Institute of Animal Science of the Lithuanian University of Health Sciences (agriculture);

- Aleksandras Stulginskis University (LULUCF, except forestry);

- State Forest Service (LULUCF, forestry; KP-LULUCF);

- Public body Centre for Environmental Policy (waste).

Institutions, listed in the Governmental Resolution No 683, nominated experts, who have
experience in areas related to GHG emissions accounting, and the personal composition of the
permanent GHG inventory working group was approved by the MoE Order No D1-538.

Functions and responsibilities of the working group for GHG inventory preparation as a whole
are defined as follows:

- Evaluation of requirements for new data based on internal and external reviews;

- Search and identification of specific data providers;

- Preparation of requests for new data;

- Identification, on the basis of the 2006 IPCC Guidelines, of methodologies for calculation
of GHG emissions setting priority to the key categories and categories with high
uncertainty level;

- Determination of activity data and appropriate emission factors, calculation of emissions;

- Filling in CRF tables for corresponding sectors, drafting relevant NIR sectoral chapters;

- Application of sector specific QA/QC procedures;

- Preparation of comments and answers to the questions and comments received during
the EC and UNFCCC reviews;

- Collaboration with NIR compiler and QA/QC manager (EPA).
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The composition of the Working group for GHG inventory preparation (as approved by MoE
Order No D1-538 and amended on 14-03-2016 by the MoE Order No D1-185) is as follows:

- Mr. Vitalijus Auglys (Ministry of Environment) — Chairman of the working group;

- Mr. Vytautas KruSinskas (Environment Protection Agency) — Deputy Chairman of the
working group;

- Dr. Inga Konstantinavi¢iaté (Lithuanian Energy Institute) — energy sector (except
transport);

- Dr. Steigvilé ByCenkiené (Institute of Physics) — energy sector (transport);

- Dr. Remigijus Juska (Institute of Animal Science) — agriculture sector;

- Dr. Jaraté Aleinikoviené (Aleksandras Stulginskis University) — LULUCF (land use other
than forestry);

- Mr. Gintaras Kulbokas (State Forest Service) — LULUCF (forestry), KP-LULUCF;

- Dr. Romualdas Lenkaitis (Centre for Environmental Policy) — waste sector.

National Climate Change Committee

Before final submission to the UNFCCC Secretariat and the European Commission, National
Inventory Report is forwarded to the National Climate Change Committee for the comments
and final approval. The National Committee on Climate Change was set up in 2001 in the first
instance and renewed in January 2013. It consists of experts from government, academia and
non-governmental organizations (NGOs) and has an advisory role. The main objective of the
Committee is to ensure attainment of the goals related to the restriction of GHG emissions as
set in the National Sustainable Development Strategy and implementation of the measures for
attaining such goals. Also, the Committee has to coordinate the issues related to formulation
and implementation of the national policy on climate change management, to advise on the
implementation of the provisions of the UNFCCC and coordinate compliance with the
requirements of the Kyoto Protocol and the EU legal acts related to the UNFCCC. Also, the
Committee submits proposals regarding the annual priorities for the financing of climate
change management measures under the Special Program for Climate Change, which is set up
by the Law on Financial Instruments for Climate Change Management adopted on 7t July 2009.

Data providers

Data providers are responsible for:

- collection of activity data;

- applying QC procedures (references in the documentation QC protocols to be provided to
EPA);

- evaluation of uncertainties of the initial data.

The main providers of the data for the Lithuania‘s GHG inventory are:

- Statistics Lithuania publishes Lithuanian annual statistical publications (annual statistical
data on energy balance, agriculture, production and commodities);

- State Forest Service under the Ministry of Environment publishes annual statistical data
on forestry (Lithuanian Statistical Yearbook of Forestry (2001-2014); Lithuanian Country
Report on Global Forest Resources Assessment (2005, 2010));

- The National Land Service under the Ministry of Agriculture provides data of the
Lithuanian Land Fund including data on forest land area;

- The Geological Survey of Lithuania provides data on peat extraction areas;
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Environmental Protection Agency collects data and maintains database on wastewater
and waste, F-gases;

Industrial companies (AB Achema (ammonia, nitric acid production data and natural gas
consumption data), AB Orlen Lietuva (CO, EFs for fuel combustion), AB Akmenes
cementas (activity data and CaO/MgO content), AB Naujasis Kalcitas (limestone
composition data), glass production companies (data on dolomite, soda ash, potash and
chalk use), UAB Paroc (rock wool production data, etc.));

Institute of Physics annually calculates precursors (NOx, SO;, CO, NMVOC) emissions
under the UNECE Convention on Long-range Transboundary Air Pollution;

Agricultural Information and Rural Business Centre of Ministry of Agriculture (data on

livestock population);
- State Medicines Control Agency (data on metered dose inhalers, N,O use in medicine);
- Annual EU Emissions Trading System (ETS) data reports by the operators.

Aiming to set up the system to ensure a better data collection for the preparation of NIR the
amendment No 1540 of the Government Resolution No 388 of 7t April 2004 was adopted on
3 November 2010. The Government Resolution determines responsibilities of other ministries
and their subordinated institutions, as well as other institutions and the state science research
institutes to provide data which they collect and possess and are required for the inventory
compilation (Table 1-1). In the Government Resolution each ministry is assigned to collect more
precise information from institutions and agencies within their jurisdiction and provide all this
information to Ministry of Environment and its authorized institution — Environmental
Protection Agency. The state science research institutes are authorized to perform new
scientific researches, necessary for the improvement of data collection in the sectors where
lack of data is identified, and to provide information required for the preparation of the NIR.

Table 1-1. Summary of institutions responsibilities to provide data under the amendment No 1540 to
the Government Resolution No 388

Institution

Data

Ministry of Agriculture
and it's subordinates

Information on land use and land use change areas and other
relevant information

Information on cattle population, age and other relevant
information required for inventory's Agriculture sector's estimates
preparation

Ministry of Energy and
it's subordinates

All the available information required for GHG inventory‘’s Energy
sector's estimates preparation

Statistics Lithuania

All the available information required for GHG inventory
preparation, including energy and fuel balance, economic
development indicators, e.g. GDP, etc.

State science research
institutes

All the available information required for GHG inventory preparation
possessed by the Lithuanian Energy Institute, Agriculture Institute,
Institute of Agrarian Economics, Institute of Animal Science,
Institute of Physics, etc.

State Road Transport
Inspectorate under the
Ministry of Transport
and Communications

Information on average CO; emission from different type of vehicles

Ministry of Interior and
it's subordinates

Information on annually registered number of vehicles, their
models, types, engine capacity and fuels used
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External consultants

External experts, independent specialists providing data for the GHG inventory (data providers)
may also be involved during the inventory process in preparation and upgrading of
methodologies, data review and evaluation they can also perform expertise of the whole
inventory or of its separate parts. External experts can be contracted annually in the areas
where specific expertise is needed and the experience and knowledge of the working group
member’s is not enough.

One of the sources for external consultation is Wiki forum that was initiated and launched by
European Commission in 2013. This is a helpful tool for EU Member States helping to
implement 2006 IPCC.

Norway Grants partnership project “Cooperation on GHG inventory” between Lithuania and
Norway under the program No 25 ,Capacity-building and institutional cooperation between
beneficiary state and Norwegian public institutions, local and regional authorities” has been
started in 2015. In 2014 the documentation phase of the project was completed by providing
main documents and contracts. The partner of this program is Norwegian Environment Agency,
which is the national entity responsible for GHG inventory preparation in Norway.

The objective of this partnership project is capacity building and improvement of the
Lithuania’s National system for the preparation of GHG inventory to comply with the relevant
UNFCCC and Kyoto protocol reporting requirements. The main purpose of this project is to
share experiences of implementation the new guidelines (2006 IPCC) in GHG inventory.
Expected outcomes of the project are:

- A training program for Lithuanian inventory experts to raise the technical competence in
the GHG inventory and GHG emissions projections development process.

- The improvement of Quality assurance/Quality control (QA/QC) procedures as well as
documenting, archiving system.

- Implementation of studies to fill in the reporting gaps in several LULUCF sector’s areas:

= Study for evaluation of carbon stocks in forest and non-forest land in soil and forest
litter. This study will cover the sampling of soil and litter on the national forest
inventory sample plots and analysis of these samples.

= Study for evaluation of carbon stocks in soil and forest litter of forests that were
afforested on non-forest land. The study will include determination of sample plots
and sampling, analysis of samples.

= Study for evaluation of carbon stock in dead organic matter (dead wood) analyzing
various degrees of dead wood decomposition rates. The study will cover
determination of sample plots and sampling, analysis of samples.

= Study for development of the harvested wood products (HWP) accounting system
and preparation of accounting methodology. This study should cover analysis of
legal regulation, practices of neighboring countries and accounting principles of
harvested wood products in Lithuania.

= National emission factors for energy sector development and revision study.

- Assistance in improvement of national system for GHG projections reporting.
Development of proposals for fulfillment of relevant EU and UNFCCC GHG projections
reporting requirements and support in modeling tools and methodologies use.
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Project activities will be implemented during the period 2015-2016. Under the planned Project
activities in October 2015 two training seminars took place in Oslo, Norway: the first one was
the experience sharing event on GHG inventory, and the second was dedicated to uncertainty
evaluation, in which besides Norwegian and Lithuanian GHG inventory experts Latvian experts
were involved. During the experience sharing seminar in break-out groups sectoral experts
(energy, agriculture, industrial processes, waste and LULUCF) have discussed the most
important issues and shared the experience on 2006 IPCC Guidelines application. Additionally,
during the workshop the national systems, QA/QC procedures and other cross-cutting issues
were discussed. As a result of these discussions, aiming to increase the quality of Lithuania’s
GHG inventory, GHG inventory improvement plan will be developed. Uncertainty evaluation
seminar gave an opportunity to discuss methodological and practical aspects of the uncertainty
evaluation in GHG inventory, such as the collection and documentation of the expert
judgement information, use of uncertainty analysis and key category analyses to prioritize
inventory improvements, delimitation of uncertainty analyses, Tier 2 uncertainty evaluation
(Monte Carlo method).

1.2.2 Overview of inventory planning, preparation and management

Lithuania prepares National Inventory Report and fills in CRF tables according to requirements
of the UNFCCC, the Kyoto Protocol and the EU greenhouse gas monitoring mechanism
Regulation No 525/2013. The organization of the preparation and reporting of Lithuania’s GHG
inventory and the responsibilities of its different institutions are described in previous section.

The annual GHG inventory preparation follows the Work schedule for reporting. Work schedule
for preparation and submission of National GHG inventory 2016 is presented in Table 1-2.
Lithuania has to submit GHG inventory to the European Commission by 15t January and update
estimates by 15™ March annually. GHG inventory to the UNFCCC shall be submitted by 15
April annually.

Table 1-2. Work plan for preparation and submission of National GHG inventory in 2016

Activity Responsible institutions Deadlines
Updated QA/QC plan 2014-2015 EPA, MoE August 2014
Data collection - sending of official EPA, WG sectoral experts September-October
letters to data providers; 2015

Methods development;
QC procedures, data archiving

Meetings of all involved institutions MoE, EPA, SFS, WG sectoral September 2015
for defining specific areas for experts

improvements and recalculations

Sectoral experts input results to WG sectoral experts October-November
EPA 2015

Filling in CRF Reporter, QC EPA November 2015
procedures, data archiving

Filling in CRF and prepare NIR part SFS November 2015

on LULUCF and KP-LULUCF and
sending to EPA, data archiving

49



Lithuania’s Greenhouse Gas Inventory Report 2016

Prepare draft NIR and send to MoE EPA By December 2015
and other institutions for

comments

Comments from MoE and others to MoE By 15 December 2015
EPA

Submission of CRF tables, xml file MoE By 15 January 2016

and draft NIR to European
Commission

Possible CRF and NIR updates and EPA, WG sectoral experts, By March 2016

final approval by MoE MoE

Sending NIR to NCCC for comments MoE By 15 March 2016
and final approval, QA procedures

Submission of GHG inventory to MoE By 15 March 2016
European Commission

Submission of GHG inventory to MoE By 15 April 2016

UNFCCC secretariat

This schedule does not include timeframe for the EU inventory consistency checks, UNFCCC
reviews and Lithuania‘s responses though the Work Plan may be updated during the year.
Possible legislation improvements for a proper National System functioning are also not
included in this scheme, but will be considered during the year and will be drafted by the
Ministry of Environment, if necessary.

1.2.3 Quality assurance, quality control and verification plan

1.23.1 Quality assurance and quality control procedures

General Quality Control procedures applied

As a GHG inventory compiler and QA/QC manager EPA performs general QC procedures
presented in the Figure below.

Sectotal Sectotal
EPA EPA EPA
experts experts
— iy . i Ay ‘.
1 H 1 1 1
| Draft NIR  +—» Checklist ¥ B ¥ |
: :c: Ji ! J, ' Providing || ! . | Compilation
R b Qc 1| comments, |11 | of the NIR
A o | | | i
1 Calculations -:—r> orotocols -:-:-> updatgd ¥ Final check for =
1= 'y X information/ Ly completeness !
= ' 1) calculation |1, and |
|| & CRF (.xml) i . Document |! i ! ' transparency ||
| S ! ! ationQC |, ! | ! | Documentation
| < ) 1 rOtOCOlS | | Missing data |1 | 1 and Archiving
: Documentation 7=+ P TP and X H—
: ‘ ) J! : J : : | references : : ) : )
Sector-specific QC procedures QC procedures

QC procedures

Figure 1-3. General QC procedures performed by EPA

As shown in the Figure above general procedures of the QC involves check of all the input data,
assumptions and data criteria, references provided, emission calculations, units and conversion,
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consistency between source categories, aggregation and transcription. Besides of general check
EPA fills in the Checklist for primer data check and QC protocols which record all the corrective
actions taken. General control procedures also involve QC of documentation and archiving
system.

QC procedures involve the evaluation of the data collection procedure. This covers evaluation
of the following checks: if all the necessary methods, activity data and emission factors have
been used; if calculations have been made correctly; if all-time series data has been provided
and calculated; if comparison of current year data and calculation to the results of the previous
years have been made; if the notes and comments contain all necessary information on the
data sources, calculation methods, etc. Procedure also includes evaluation of the emission
calculation by assessing the consistency of emission factors (EF) used, correctness of
parameters and units, conversion factors used; correctness of data upload to CRF. Finally
general evaluation of the respective sectors are made to establish: integrity of the inventory
data structures, completeness of the inventory, consistency of the time-series, general
comparison with the previous year, full correspondence of the calculations to the NIR text, all
necessary information on methodology, assumptions, data sources and references are
provided.

Results of the checks are recorded in the Checklists and QC protocols. After the check, the QC
protocols are given back to the sectoral experts who respond to the comments of the QC
Manager and, if necessary, correct the data, calculation methodology or the text in the NIR
accordingly.

In addition to routine quality checks (Tier 1), source specific quality control procedures are
applied, focusing on key categories and categories with high uncertainty. Source-specific QA/QC
is discussed in detail in the relevant sections of the NIR.

Quality Assurance

The aim of Quality Assurance (QA) procedures is to review the complete GHG inventory by the
third party which is not directly involved in preparation of inventory to assess its quality i.e.
assure that best available data and methods are used. The objective of QA implementation is to
involve reviewers that can conduct an unbiased review of the inventory. Review for QA can be
applied either for the whole inventory either for a certain sector. QA procedures for Lithuania’s
GHG inventory can be applied by performing scheduled international review (UNFCCC review,
EU review) or performing national QA procedures.

National QA procedures

As QA/QC procedures are coordinated by EPA it is also under responsibility of EPA to establish a
QA system comprising the procedure of the review. This procedure includes:

- Identification and prioritization of data sets for review based on key category, uncertainty
analysis, conducted QC procedures, etc.;

- Identification of reviewers;

- Conclusion of findings and corrective actions based on the review results.

National review of the draft GHG inventory report takes place before the final submissions to
the EC and UNFCCC secretariat (January to March) by institutions that are not directly involved
to inventory preparation process. If not planned otherwise the final draft of the NIR is reviewed
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by Ministry of Environment, National Climate Change Committee members and, if possible, by
additional institutions that are not directly involved in the preparation process.

International reviews

On the annual basis European Commission (EC) conducts quality checks of the EU member
states GHG inventories. EC uses QA/QC communication tool what is a convenient way of
providing questions and answers. After these procedures corrections are elaborated in
Lithuania’s GHG inventory responding to EC quality checks and comments. Starting from 2015,
EU Members states GHG inventories will also be subject to review under EU Decision
406/2009/EC to check Member states’ compliance with EU Effort Sharing Decision (ESD)
targets.

UNFCCC reviews performed by the external review team (ERT) help fulfilling requirements of
the Quality Assurance. By conducting annual reviews ERT indicate issues and provides
recommendations where inventory needs improvements. These recommendations are taken
into account in the subsequent submission by providing detailed explanation how each of the
recommendation was or will be applied.

1.2.3.2 QA/QC plan

The overall aim of the quality system is to maintain and improve the quality in all stages of the
inventory work, in accordance with decision 24/CP.19. The quality objectives of the QA/QC plan
and its application are an essential requirement in the GHG inventory and submission processes
in order to ensure and improve the inventory principles: transparency, consistency,
comparability, completeness, accuracy, timeliness and confidence in the national emissions and
removals estimates for the purposes of meeting Lithuania’s reporting commitments under the
UNFCCC and the Kyoto protocol. In addition, one of the objectives of the quality system is to
determine short-term and long-term activities for the GHG inventory improvement plan.

QA/QC plan was updated in 2014. EPA was responsible for the update of QA/QC plan which
was approved by the MoE. EPA is responsible for the coordination and implementation of the
Plan with a supervision performed by the MoE.

The QA/QC Plan describes the quality objectives of the GHG inventory, the national system for
inventory preparation, tasks and responsibilities. A description is provided of various formal
procedures already implemented in the development of the GHG inventory and planned
improvements for the period 2014-2015.

1.2.3.3 Verification activities

According to the obligations under the EU Regulation No 525/2013 on a mechanism for
monitoring and reporting GHG emissions and for reporting other information at national and
Union level relevant to climate change and repealing Decision No 280/2004/EC Lithuania has to
evaluate and report on consistency of the reported data in GHG inventory to submitted
information under other Directives, statistical databases, etc. This information includes:

- a brief assessment whether the emissions estimates of carbon monoxide (CO), sulphur
dioxide (SO2), nitrogen oxides (NOx) and volatile organic compounds, in inventories
submitted by the Member State under Directive 2001/81/EC of the European Parliament
and of the Council and under the UNECE Convention on Long-range Transboundary Air
Pollution are consistent with the corresponding emission estimates in greenhouse gas
inventories under Regulation (EU) No 525/2013;
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comparison between the reference approach calculated on the basis of the data included
in the greenhouse gas inventory and the reference approach calculated on the basis of
the data reported pursuant to Article 4 of Regulation (EC) No 1099/2008 of the European
Parliament and of the Council and Annex B to that Regulation (EU) No 525/2013;
consistency check of the data reported on fluorinated greenhouse gases in the
greenhouse gas inventory with the data reported pursuant to Article 6(1) of Regulation
(EC) No 842/2006 (referred to in Article 7(1)(m)(ii) of Regulation (EU) No 525/2013);
consistency check of reported emissions in the greenhouse gas inventory with data of the
actual or estimated allocation of the verified emissions reported by installations and
operators under Directive 2003/87/EC (referred to in Article 7(1)(k) of Regulation (EU) No
525/2013);

Lithuania also conducts annual consistency checks of activity data (mainly livestock
population) provided in the greenhouse gas inventory with those reported by FAO
statistics.

1.23.4 Treatment of confidential information
There is no information in GHG inventory that would be identified as confidential.

1.24 Changes in the national inventory arrangements since previous annual GHG
inventory submission

No changes in the national inventory arrangements were made since the previous submission.
13 Inventory preparation, and data collection, processing and storage
1.3.1 Inventory preparation process

Lithuania prepares NIR and CRF tables annually according to requirements of the UNFCCC, the
Kyoto Protocol and the EU greenhouse gas monitoring mechanism Regulation No 525/2013.
The annual GHG inventory preparation follows the Work schedule for reporting.

Work process of preparation and submission of National GHG inventory in Lithuania is
organized by performing planned activities. The Figure below shows a general overview of the
NIR preparation and submission process cycle.

New cycle of NIR

preparation process

Collection of Application of QC January 15t April 15t
AD Review by ERT* procedures Approval  Submission of Submission of
by EPA by NCCC  NIR Draft to EC NIR to UNFCCC
May June July August September October Ncn.reml::erI Pecember L JanuaryI Februar\rI March L AJriI/
. Draft Final Revision of ~ March 15
C lat
Initial planning (Revision Calculation of emissions orgpr\\ITRmn submission approval Draft NJR  Submission of
of national system / by Permanent working by EPA of NIR by MoE  (recalculation NIR to EC
preparation work, etc.) group Submission by EPA if needed)
of draft NIR

to EPA

Figure 1-4. General Timeline of NIR preparation and submission process
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Lithuania has to submit GHG inventory to the European Commission by 15 January and update
estimates by 15" March annually. GHG inventory to the UNFCCC shall be submitted by 15%
April annually.

This timeline shows only general activities overview and might be modified according to the
reviews scheduled, planned projects, etc.

1.3.2 Data collection, processing and storage

Data is being collected annually from the main data sources. All data sources and data
providers are described in Chapter 1.1.2 (Data providers).

Processing of data and its storage (archiving) is one of the main QC procedures. Proper
documentation and archiving system is an essential part of inventory compilation and
assurance of inventory transparency. Inventory documentation must be sufficiently
comprehensive, clear and adequate for all present and future experts to be able to obtain and
review the references used and reproduce the inventory calculations.

The main archive of the GHG inventory is placed within the Environmental Protection Agency
(EPA). In 2011 GHG inventory archive was transmitted to EPA from the Ministry of Environment
(MoP) for the further enhancement and completion. In 2011 EPA prepared GHG inventory
archive improvement plan. The main tasks outlined in the plan are:

- to develop documentation checklists for each CRF category;

- to complete GHG inventory archive with the documentation provided by the sectoral
experts;

- to develop a manual describing common archiving procedures (archive data structure,
timing, data security etc.).

The manual describing common archiving procedures of Lithuania’s GHG inventory (archive
data structure, timing, data security etc.) was approved on 26" of June 2012 and published as
EPA Director’s Order No. AV-152 Concerning the approval of the National GHG inventory data
archiving procedures. The document describes general archiving principles, timing and outlines
the structure of the Lithuania’s GHG inventory archive. Figure 1-5 outlines Lithuania’s GHG
inventory archive structure.
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ﬁ Draft NIR
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Figure 1-5. Lithuania’s GHG inventory archive structure

As shown in Figure x archive is organized by locating information in 5 main folders: 1) General
information contains all related legislation (national, EU and UNFCCC decisions), IPCC
methodologies and other methodological information provided by UNFCCC, all information
related to QA/QC system (QA/QC plans and templates for protocols and checklists while
performing QC procedures), other relevant information e.g. important sources and references,
conducted studies and projects, etc. 2) GHG data — this is the folder were all activity data used
for calculations are stored. Data in this section is stored by year of submission further allocating
it by sectors. Each CRF sector contains the following information — activity data and emission
factors, calculations (excel spread sheets), communication (data or other relevant information
obtained through communication with external experts, companies etc.), draft versions of text
part with comments and tracked changes. Besides the information on each sector each folder
by year contains information on cross-cutting issues (key categories and uncertainty analysis,
GHG trends), draft CRF xml files, draft versions of NIR with comments and tracked changes,
quality control protocols, documentation protocols and checklists for each sector. As
submission of NIR is scheduled in January, March and Aprils information located in GHG data
might be further stored by month of submission if major recalculations are applied. 3) Folder
Submissions stores information by date of submission (NIR, its annexes and cross-cutting
information, SEF tables, CRF tables and xml file). 4) Inventory Reviews stores information of EU
and UNFCCC review process (centralized and in-country review questions and answers and
review reports) 5) Folder Backups stores the backup files of CRF storing them by date.

In order to assure quality of archiving system EPA performs quality control procedures for
documentation and archiving system. Figure 1-6 provides main QC procedures applied for
documentation placed in archive.
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Sectoral Experts Climate change division
Archive
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Figure 1-6. Quality control procedures applied for data archiving system

In order to assure transparency and completeness of data archived EPA developed
documentation quality control protocols for each sector. Prior to each submission of NIR
comprehensive quality checks are performed over each sector to identify missing references
and documentation. Taking into consideration check results, sectoral experts provide missing
references, documentation and/or additional explanation to the EPA. This procedure also
allows EPA experts to assess the rationale for methods choice and availability of activity data.
Further all relevant GHG inventory information is collected, systematized, compiled and
arranged according to the established archiving system.

In addition to the main archive, sectoral experts have archives located in their own facilities.
Original National Forest Inventory data is archived in the SFS as this data contains GIS maps and
other sizeable data.

1.4 Brief general description of methodologies and data sources used
14.1 Methodologies used for preparation of GHG inventory

GHG inventory contains information on the following greenhouse gases: carbon dioxide (CO),
methane (CH4), nitrous oxide (N20), perfluorocarbons (PFCs), hydrofluorocarbons (HFCs),
sulphur hexafluoride (SFs) and nitrogen trifluoride (NFs). Information is provided on the
following indirect greenhouse gases: carbon monoxide (CO), nitrogen oxides (NOx) and non-
methane volatile organic compounds (NMVOCs), as well as sulphur oxides (SOx). Information
on indirect GHG emissions is provided in detail in Chapter 9.

The GHG inventory is prepared in accordance with IPCC methodology:

- 2006 IPCC Guidelines for National Greenhouse Gas Inventories (IPPC, 2006);

- 2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories:
Wetlands (IPCC, 2014);

- 2013 Revised Supplementary Methods and Good Practice Guidance Arising from the
Kyoto Protocol (IPCC, 2014).

GHG inventory is prepared also taking into account requirements, provided in Regulation (EU)
No 525/2013 of the European Parliament and of the Council on a mechanism for monitoring
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and reporting greenhouse gas emissions and for reporting other information at national and
Union level relevant to climate change and repealing Decision No 280/2004/EC.

Simple equations that combine activity data with emission factors are used. Different sources in
the transport, agriculture, waste and LULUCF sectors necessitate the use of more complicated
equations and models. Table 1-3 summarizes the most important data sources used in the
inventory.

Table 1-3. Main data sources used in the greenhouse gas inventory

Sector Main data sources
1.A Energy: Fuel Energy Statistics database (Statistics Lithuania)
Combustion EU ETS emission data
1.B Energy: Fugitive Energy Statistics database (Statistics Lithuania)
Emissions Lithuanian Geological Service
Individual companies
2. Industrial Processes Individual production plants
and Product Use EU ETS emission data

Industrial statistics database (Statistics Lithuania)
F-gases database (EPA)
Published literature

3. Agriculture The Register of Agricultural Information and Rural Business Centre
of Ministry of Agriculture

Agricultural Statistics database (Statistics Lithuania)

Published literature

4. LULUCF NFI (National Forest Inventory)

State Forest inventory

Lithuanian Statistical Yearbook of Forestry
Published literature

5. Waste Waste database (EPA)
Water and wastewater database (EPA)
Regional Waste Management Centres

A detailed description of methodologies and data sources used in the preparation of the
emission inventory for each sector is outlined in the relevant chapters.

1.5 Brief description of key categories

Key categories analyses for the GHG inventory were performed according to the 2006 IPCC
Approach 1 and Approach 2 level and trend assessment of the key categories. Level assessment
with uncertainty (LUx) and trend assessment with uncertainty (TUx) were calculated using
Approach 1 uncertainty analysis (Annex Il).

The base year for the analysis is 1990 for the greenhouse gases CO3, CHa, N2O and 1995 for the
F-gases HFC, PFC, SFs and NFs. The categories identified by Approach 2 that are different from
categories identified by Approach 1 were treated as key categories.

The level of disaggregation used for the key category analysis was performed by taking into
account country-specific issues, specifically, in energy and agriculture sectors key categories
were broken down into sub-source categories in order to reflect the level at which the EFs were
applied and in order to focus efforts towards methodological improvements on these most
significant sub-source categories.

57




Lithuania’s Greenhouse Gas Inventory Report 2016

Approach 1 key category (level assessment) with a highest contribution to national total
emission in 2014 and 1990 is 4.A.1 Forest land remaining forest land - carbon stock change in
biomass (CO;). Its contribution to national total is 21% in 2014 and 10% in the base year. The
second most important source of greenhouse gas emissions in 2014 is 1.A.3.b Road
transportation accounting for 11% of the total emissions whereas in the base year was 1.AA.1.a
Public electricity and heat production - liquid fuel (CO2) accounting for 9% of the total
emissions.

Approach 1 key category (trend assessment) with a highest contribution to national total
emission in 2014 is 1.AA.1.A Public electricity and heat production - liquid fuel (CO2) accounting
for 14% of the total emissions.

Key category analysis using a subset of inventory estimates was conducted. The LULUCF sector
has been excluded from the analyses. Level and trend assessment of the subset identified
additional categories when compared to Approach 1 analysis of total inventory. Additional
category identified by level and trend assessment is 1.A.1. Energy industries-Other fossil fuels
(CO,).

Approach 2 key category (level assessment) with a highest contribution to national total
emission in 2014 and 1990 is 4.B.2 Land converted to cropland - net carbon stock change in
mineral soils (COy). Its contribution to national total is 18.1% in 2014 and 21.8% in the base
year.

The following categories were identified by Approach 2 (Level and Tend assessment) that was
different from categories identified by Approach 1:

- 3.B.1 Manure Management — Other (N20);

- 3.B.2 Manure Management — Cattle (N20);

- 3.B.2 Manure Management — Indirect N,O Emissions (N20);

- 3.D.1.2 Direct N2O Emissions From Managed Soils - Organic N Fertilizers (N20);

- 3.D.2.1 Indirect N;O Emissions From Managed Soils — Atmospheric deposition (N20).

The following categories were identified by Approach 2 using subset (Level and Trend
assessment) that was different from categories identified by Approach 1 and Approach 2:

- 1.A.1. Energy industries-Biomass (N20, CHa);
- 1.A.4 Other sectors-Biomass (N20);

- 1.A.4 Other sectors-Solid fuels (CHa);

- 5.B Biological treatment of waste (CHa).

Results of the Approach 1 and Approach 2 Level and Trend key categories analysis are provided
in Table 1-4. More detailed information on key categories calculations is provided in the Annex
I

Table 1-4. Key category analysis by Level and by Trend

IPCC Category Greenhouse gas Ide::i’{ ;crc;?:on Comments*
1.A.1. Energy industries-Other fossil fuels CO2 L1sub, Tlsub
1.A.1. Energy industries-Solid fuels CO2 T1
1.A.1. Energy industries-Biomass N.0 L2sub, T2sub
1.A.1. Energy industries-Biomass CHa T2sub
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1.A.1.a Public electricity and heat production - Gaseous

Fuels CO2 L1,T1, T2
1.A.1.a Public electricity and heat production - Liquid Fuels | CO: L1,T1, T2
1.A.1.b Petroleum refining - Liquid Fuels CO2 L1,T1

1.A.2 Manufacturing industries and construction-Gaseous

fuels CO2 L1,T1

1.A.2 Manufacturing industries and construction-Liquid

fuels CO2 T1,T2

1.A.2 Manufacturing industries and construction-Solid fuels | CO: L1,T1
1.A.3.b Road transportation CO2 L1,T1
1.A.3.c Railways CO2 L1

1.A.3.e Other transportation CO2 L1,T1, T2
1.A.3.e Other transportation N.0 T1,T2
1.A.4 Other sectors-Biomass CHa L1,L2,T1,T2
1.A.4 Other sectors-Biomass N-20 L2sub, T2sub
1.A.4 Other sectors-Gaseous fuels CO2 L1,T1

1.A.4 Other sectors-Liquid fuels CO2 L1,T1

1.A.4 Other sectors-Peat CO: T1

1.A.4 Other sectors-Solid fuels CO2 L1,T1,T2
1.A.4 Other sectors-Solid fuels CHs T2sub
1.B.2.b Fugitive Emissions from Fuels - Oil and Natural Gas -

Natural Gas CH4 L1, T2
2.A.1 Cement Production CO2 L1,T1

2.A.2 Lime Production CO2 T1

2.A.4 Other process use of carbonates CO2 T1

2.B.1 Ammonia Production CO: L1,T1

2.B.2 Nitric Acid Production N-20 L1,T1

2.F.1 Refrigeration and Air Conditioning Equipment HFCs L1,T1

3.A.1 Enteric Fermentation - Cattle CHa4 L1,L2,T1,T2
3.B.1.1 Manure Management - Cattle CH4 L1

3.B.1.3 Manure Management - Swine CH4 T1

3.B.1 Manure Management - Other N.0 T2

3.B.2 Manure Management - Cattle N-20 T2

3.B.2 Manure Management - Indirect N2O Emissions N.0 L2, T2
3.D.1.1 Direct N20O Emissions From Managed Soils -

Inorganic N Fertilizers N-20 L1, L2, T2
3.D.1.2 Direct N20O Emissions From Managed Soils - Organic

N Fertilizers N-20 T1, T2
3.D.1.3 Direct N20O Emissions From Managed Soils - Urine

and dung deposited by grazing animals N.0 L1,L2,T1,T2
3.D.1.4 Direct N20O Emissions From Managed Soils - Crop

Residues N-20 L1,L2,T1,T2
3.D.2.1 Indirect N2O Emissions From Managed Soils -

Atmospheric deposition N.0 L2

3.D.2.2 Indirect N2O Emissions From Managed Soils -

Nitrogen leaching and run-off N20 L1, L2,T2
4.A Forest land-4(ll) organic soils CO2 L1,L2,T1,T2
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4.A.1 Forest land remaining forest land - carbon stock

change in biomass CO L1,L2,T1,T2
4.A.1 Forest land remaining forest land - net carbon stock

change in dead wood CO2 L1,L2,T1,T2
4.A.2 Land converted to forest land - carbon stock change

in biomass CO2 L1,L2,T1,T2
4.A.2 Land converted to forest land - net carbon stock

change in litter CO2 L1,L2,T1,T2
4.B Cropland N20 L1

4.B.1 Cropland remaining cropland - net carbon stock

change in mineral soils CO2 T2

4.B.1 Cropland remaining cropland - net carbon stock

change in organic soils CO2 L1, L2, T2
4.B.2 Land converted to cropland - net carbon stock change

in mineral soils CO: L1,L2,T1,T2
4.B.2 Land converted to cropland- carbon stock change in

biomass CO2 L1,L2,T1,T2
4.C.2 Land converted to grassland - net carbon stock

change in mineral soils CO2 L1,L2,T1,T2
4.D.1 Wetlands remaining wetlands -net carbon stock

change in organic soils CO; L1, L2,T1,T2
4.E.2 Land converted to settlements CO2 L1,L2,T1,T2
4.G Harvested wood products CO L1,L2,T1,T2
5.A Solid Waste Disposal CH4 L1,L2,T1, T2
5.B Biological treatment of waste CH4 T2sub
5.D Wastewater Treatment and Discharge CH4 L1,L2,T1,T2

*Lsub, Tsub denote the categories that were identified by level and trend assessment for a subset without LULUCF
when compared to Approach 1

In this submission qualitative assessment of the key categories was performed (high
uncertainty, mitigation technologies, significant anticipated changes in future emission levels
criteria). Application of qualitative criteria identified the same source categories already
defined as key through the quantitative analysis. For example, high uncertainty criteria is
considered already by using Approach 2 key categories assessment, where results of the
uncertainty analysis to identify key categories are used; mitigation technologies criteria could
be applied to N2O emissions from nitric acid production, but this is already key category
according to KCA Approach 1 and Approach 2; there are also no expectations to grow emissions
significantly in Lithuania in the future according to national GHG emission projections
developed by Lithuania and overall Lithuania's commitments and policy to reduce GHG
emissions in the future.

1.6 General uncertainty evaluation, including data on the overall uncertainty for the
inventory totals

Uncertainty estimation was performed using Approach 1 of 2006 [PCC. Quantitative
uncertainties assessment was carried out for the emission level 2014 and for 1990-2014 (1995-
2014 for F-gases) trend in emissions for all source categories comprising emissions of CO;, CHa,
N,0O, HFC and SFe gases (in CO; equivalents). The GHG uncertainty estimates do not take into
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account the uncertainty of the Global Warming Potential (GWP) factors. The sources included
in the uncertainty estimate cover 99.9% of the total greenhouse gas emission.

Uncertainties were estimated using combination of available default factors proposed in 2006
IPCC with uncertainties based on expert judgment, consultation with statistical office. Approach
1 uncertainty evaluation analysis (including and excluding LULUCF) is presented in Annex Il
Tables 2-1, 2-2.

Uncertainty categories are reported in line with key categories analysis and they are used for
Tier 2 key categories analysis.

The uncertainty analysis was performed for each sector for all gases combined on purpose to
have more detailed information for inventory improvements planning. Uncertainties of activity
data of different gases and uncertainties of emission factor from the same sectors were
combined using 2006 IPCC equation 3.2.

U :\/(Ul-x1)2+(U2-x2)2+~-+(Un-xn)2
total It 435 + oo 4 X,

Detailed information about uncertainty assessment is described under each sub-sector in the
relevant NIR chapters.

Overall uncertainty

The total national GHG emission including LULUCF in the year 2014 is estimated with an
uncertainty of +54.0% and the trend of GHG emission 1990-2014 has been estimated to be
1+10.5%.

The total national GHG emission excluding LULUCF in the year 2014 is estimated with an
uncertainty of +9.3% and the trend of GHG emission 1990-2014 has been estimated to be
+2.1%.

1.7 General assessment of the completeness

Lithuania’s GHG emission inventory includes all the major emission/removal sources identified
by the 2006 IPCC with some exceptions reported as “not estimated” (NE) (see Table 1-5), which
have a minor effect on the total GHG emissions. Emissions/removals are not estimated mainly
due to lack of available IPCC methodologies and/or lack of activity data.

Activity data and emission factors/parameters used for estimations are consistent and
adequate through the 1990-2014.

Table 1-5. Summary of GHG inventory completeness

IPCC source and sink categories CO; CH. N.O HFCs PFC SF¢ NF;
1 Energy
A Fuel combustion v v v
1 Energy industries v v v
2 Manufacturing
industries and v v v
construction
3 Transport v v v
4 Other sectors v v v
5 Other v v v
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B Fugitive emissions from v v v
fuels
1 Solid fuels NO NO NO
2 Oil and natural gas v v '
C CO;Transport and NO
storage
D Memo items
1 International Bunkers v v '
Multllajceral NO NO NO
2 Operations
3 CO; emissions from v
biomass
4 CO; Captured NO
Industrial processes and
product use
A Mineral products '
B Chemical industry ' NO ' NO NO NO NO
C Metal production v NO NO NO NO NO NO
D Non-energy products
from fuels and solvent v NO NO
use
E Electronics industry NO NO v v
F  Product uses as
substitutes for ODS v NO NO NO
G Other product NO NO v NO | NO v | NO
manufacture and use
H Other v NO NO NO NO NO NO
Agriculture
A Enteric fermentation v
B Manure management v '
C Rice cultivation NO
D Agricultural soils NA '
E Prescribed burning of NO NO
savannahs
F F|eI.d burning of NO NO
agricultural residues
G Liming v
H Urea application v
| Other carbon-containing
. NO
fertilizers
J Other NO NO NO
Land use, land use change
and forestry
A Forest land v v v
B Cropland v v v
C Grassland v v v
D Wetlands v NO/NE v
E Settlements v NO v
F  Otherland v NE v
G Harvested Wood
Products v
H Otherland NO NO NO
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Waste
A Solid waste disposal on NO/NA v
land
B Biological treatment of
; v v
solid waste
C Incm.eratlon and open y y y
burning of waste
D Wastewater treatment
. v '
and discharge
E Other NO NO NO
Other NO NO NO

V — Emissions of the gas are covered under the source category

NA — Emissions of the gas are not applicable to the source category

NO — Emissions of the gas does not occur in Lithuania for the source category
NE — Emissions on the gas are not estimated for the source category

IE — Included elsewhere
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2 TRENDS IN GREENHOUSE GAS EMISSIONS

2.1 Description and interpretation of emission trends for aggregated GHG emissions

Total GHG emissions amounted to 19,003.3 kt CO; eqv. excluding LULUCF and 10,930.6 kt CO;
eqv. including LULUCF in 2014. GHG include CO;, CHas, N;O, HFCs, PFCs, SFs and NFs. The
emissions of GHG expressed in kt CO; eqv. in 2014 have decreased by 59.6% comparing to the
base year excluding LULUCF and by 74.9% including LULUCF. Figure 2-1 shows the estimated
total GHG emissions in CO; eqv. from 1990 to 2014.
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Figure 2-1. Emission trends for aggregated GHG in 1990-2014, kt CO; eqv.

The most important greenhouse gas is CO2 as it contributed 67.0% to the total national GHG
emissions expressed in CO2 eqv. in 2014, followed by N,O (13.2%) and CHa (18.1%). PFCs, HFCs,
SFe and NF3 amounted together to 1.7% of the total GHG emissions (excl. LULUCF) in Lithuania.

Upon its independence from the Soviet Union in 1990, after 50 years of annexation, Lithuania
inherited an economy with high energy intensity. A blockade of resources, imposed by USSR
during 1991-1993 led to a sharp fall in economic activity, as reflected by the decrease of the
Gross Domestic Product (GDP) in the beginning of nineties. The economic situation improved in
the middle of the last decade and GDP has been increasing until 1999 (during 1999-2000, GDP
decreased due to the economic crisis in Russia) and GDP continued increasing from 2001 to
2008. In 2009 GDP decreased due to the world economic crisis and the slight growth of GDP in
2011 was observed 6.1%, in 2012 — 3.8%, in 2013 — 3.3% and in 2014 — 3%. These fluctuations
were reflected in the country’s emissions of greenhouse gases.

2.2 Description and interpretation of emission trends by sector

The trends of greenhouse gas emissions by sectors are presented in Table 1 showing
greenhouse gas emissions by sectors, expressed in CO; equivalent and taking into account
greenhouse gas emissions/removals from LULUCF sector.
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Energy

Energy sector is the most significant source of GHG emissions in Lithuania with 55.4% share of
the total emissions (excl. LULUCF) in 2014. Emissions from energy include CO;, CHs and N2O
GHG.

Emissions of total GHG from energy sector have decreased almost 3 times from 33,123.7 kt CO>
eqv. in 1990 to 10,915.6 kt CO; eqv. in 2014 (Figure 2-2). Significant decrease of emissions was
mainly due to economic slump in the period 1991-1995. During the fast economic growth over
the period 2000-2008 GHG emission in energy sector was increasing about 2.5% per annum.
The global economic recession had impact on GHG reduction in energy sector by 9.5% in 2009.
The closure of Ignalina NPP and GDP increase had impact on greenhouse gas increase by 7.5%
in 2010.
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Figure 2-2. Trend of GHG emissions in energy sector during the period 1990-2014, kt CO; eqv.

During the period 1990-2014 the share of transport sector significantly increased. In 1990
transport sector accounted for 23.3% of total GHG emission in energy sector whereas in 2014 —
46.4%. This growth is influenced by the rapid increase of the density of transport routes and the
number of road vehicles.

The increase of GHG emissions from fugitive is mainly caused by the increase of CH4 emissions
from natural gas distribution, reflecting the increase of the length of natural gas pipelines. Since
1990 GHG emissions from this subsector was increasing by average 3% per annum.

Industrial Processes and Product Use

Emissions from industrial processes and product use (referred to as non-energy related ones)
amount to 16.1% of the total emissions (excl. LULUCF) in 2014. Emissions from industrial
processes and product use include CO;, N;O and F-gases emissions. Emissions of total GHG
from the industrial processes and product use sector have decreased by almost 1.5 times from
4,499.3 kt CO; eqv. in 1990 to 3,062.9 kt CO2 eqv. in 2014 (Figure 2-3).
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Figure 2-3. Trend of GHG emissions in industrial processes and product use sector during the period
1990-2014, kt CO; eqv.

CO; emissions from ammonia production contributed 14.7% to the total national CO; emissions
(excl. LULUCF) in 2014. The lowest emission of CO; was in 1993 due to decrease of the
ammonia production and the peak of CO, emissions were in 2007 when the ammonia
production increased. Comparing with 2013 CO; emissions increased by 12%.

Nitric acid production is the single source of N2O emissions in industrial processes sector and
accounts for 13.3% in the total national N2O emissions (excl. LULUCF) in 2014. N,O emissions
had been increasing since 1995 and reached its peak in 2007. After the installation of the
secondary catalyst in nitric acid production enterprise in 2008 the emissions of N2O dropped
drastically till 2010 and started to increase because of the increase of production capacity. After
2011 emissions began to decrease because the project (“Nitrous Oxide Emission Reduction
Project at GP Nitric Acid Plant in AB Achema Fertiliser Factory) of catalyst installation has been
finished. Comparing with 2013 nitric acid production increased by 9% however N,O emissions
decreased by 1%.

Agriculture

Agriculture sector is the second most important source of greenhouse gas emissions in
Lithuania contributing 20.5% to the total GHG emission (excl. LULUCF). The emissions from
agriculture sector in 2014 include CHa, N2O and CO; emissions. Emissions of total greenhouse
gases from agriculture sector have decreased twice from 7