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Foreword

The Ministry of Environmentisle | i ght ed t o spth Haianal Comminicatian aindér thé
United Nations Framewor®onvention on Climate Changeereinaftei UNFCCC)

Climate change is one of the major thread challenge of our time. The climate change issues are
particularly worrying: Lithuania is already facing increaseiénsity and frequencygf extreme weather

events(heat waves, storms and floods), leading to reduced crop vyields, loss of biodivensaygt of

economy and human health. We understand that without actions today, in the fittwid be more

di fficult and costly. Thatdéds the reason why Lithu
impacts anchas already taken signifiot steps to identify and address climate change mitigation and
adaptationThe actions taken are presented in this National communication.

Lithuania undertook the target to reduce its greenhouse gas (hereinafts) emissions by 8% below

1990 level dung Kyoto Protocolfirst commitment period 2068012. This target has been overachieved
reducing more than 55% ités GHG emissions over
together with other EU Member States and Iceland undertook 20/30% GH&iagmiseduction below

1990 level commitment for the second Kyoto Protocol period from 2013 till 2020.

Lithuania signedand ratifiedthe Paris Agreemerin 2016. Under the Paris Agreement Lithuania jointly
with the EU and its Member States took a bindimgeatof at least a 40% domestic reduction in economy
wide GHG emissions by 2030 compared to 1980implementing the EU legal acts for the EU climate
and energy policy targets till 2030, mainly through the EU emission trading system (EU ETS) and
Efforts Sharing Regulation, as well as Clean Energy Package legislation. Moreover, cooperating with the
EU Member States and other countries, Lithuania will promote the development ofcarlmmm and
climateresilient economy in ordgpintly to reduce GHG emissins by 8690% by 2050 and achieve
climate neutrality in the second half of this centurize target will be delivered implementing the EU
legal acts on 2030 climate and energy targets by all economy sectors, with the reductions in the Emission
trading sys¢m (ETS) and no&TS sectors amounting to 43% and 30% respectively by 2030 compared to
2005.

In order to ensure the implementation in the international agreements and the EU legal acts defined

targets for Lithuania, in 2012 the Parliament of the Repulbligtbuania approved the National Strategy

for Climate Change Management Policy which lays down the targets and objectives for climate change

mitigation and adaptation by 2050. The Lithuanian legally binding 4@ort climate change mitigation

targets by2020 are:

- achieving that GHG emissions of EU ETS sectors do not exceed 8.530 million tonneseqf, CO

- achieving that nofETS sectors meet their annual GHG emission targets and do not exceed
15240 million tonnes of CQeg. by 2020;

- achieving that thelmre of renewable energy resources (RES), by comparison with the overall final
energy consumption of the country, accounts for minimum 23%;

- reducing energy consumption by 1.5% every year (reducing energy consumption in 2020 by 17% as
compared to 2009);

- reaching in 2020, no | ess than O0.38% of the cou
shortterm climate change mitigation targets.



The Strategy also lays down indicative meditamm climate change mitigation targets that Lithuania will
contribue towards the implementation of the EU GHG emission reduction targets: reducing GHG
emissions by 40% by 2030 and by 60% by 2040. The indicativetésngtarget of the Strategy is to
reduce GHG emissions by 80% by 2050, compared to 1990 levels.

To implement this Strategy, in 2013 the Government approved the Interinstitutional Action Plan on the
implementation of the targets and objectives for 2BQ20 of the National Strategy for Climate Change
Management Policy, which defines measures for the reducfiddH& emissions and adaptation to
climate change in all the sectors of Lithuanian economy, including industry, energy, agriculture,
development of residential areas, transport, health care, waste management, etc. This Plan is subject to
annual updatinglhe Plan approved 2016 defines measures for-2011.

The implementation of the Plan is coordinated by the Ministry of Environment. The Ministries of
Finance, Energy, Transport and Communications, Economy, Education and Science, Agriculture and the
Interior, as well as municipalities, the Research Council of Lithuania, state research institutions and
universities, companies, entities, organisations and other persons participate in the implementation of the
measures within their competence and allocatingi$ufior their implementation of the measures. While
drawing up sectorial development programmes, interinstitutional action plans or other planning
documents for their respective management areas, the ministries shall mainstream the targets and
objectives fo climate change mitigation and adaptation set out in the Strategy, in order to provide for
specific measures to implement those targets and objectives and to ensure close interinstitutional
cooperation.

The 7th National communicatioris prepared in accdance withfiGuidelines for the preparation of
national communications by Parties included in Annex | to the Convention, Part Il: UNFCCC reporting
guidei nes on nat i on aDecisoeti@mi and @king in racc@aunt remarks by the
UNFCCC expertreview teans, provided in the Report of the -ttepth review of thetth National
Communication of Lithuania (FCCC/IDELTU). The 7th National communicatidiocus primarily on
activities during the fouyear period 2012017, including data for National GHG Inventory Report
2017


http://unfccc.int/resource/docs/cop5/07.pdf
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1 EXECUTIVE SUMMARY
1.1 National Circumstances

Lithuania isan independent democratic parliamentary repuflilte State power is executed by the
Seimas (the Parliament), the President and the Gowsty the Judiciary inclusive.

The territory of the Republic of Lithuania covers 65 302 khithuania borders with Latvia, Belarus,
Poland, Russia and the Baltic Sea. The coastal length of Lithuania makes 90.7 km.

At the beginning of 2017, the estimatexsident population of Lithuania amounted to 2 847.9 thods

i.e. by 40.7 thowmnd (1.4%) less than at the beginning of 2016. In 2@08.6, the resident population
declined by 507.3 thousand, or 1%.1The decline in the resident population is causeddpative net
international migration and the natural decrease. Average density of population in Lithuania is 43.6
persons/krh

Lithuania is the country of lowlands with the highest hills not reaching 300 meters height. Agricultural
land covers about 52.4% the total land area of the country. The Lithuanian woodland occupies about
33.5% of the countryo6sl7b%rritory and protected ar

The climate in Lithuania varies from marine to continental. The average annual climatic standard of
weather temperate is 6.9°C. In 20:2016 compared to 1982010 it increased by 0.7°C, which shows
climate warmingFrom 1981, the year 2015 was the warmest with the average annual air temperature in
Lithuania of 8.3°C.

Over the |l ast decade t desonane indidatory téreled dodnoreasensieadiy.n d me
The growth has been caused by the anchored mar ket
European Union in 2004 also had influence on the above. The main economic activity in Lithuania is
sewice sector, followed by industry and construction.

From 1990 to 2016 total primary energy consumption in Lithuania decreased by alfto£2ib&nd oil
products were the most important fuel in Lithuania over the previous decade. At present natuthkgas is
most important fuel in the Lithuanian primary energy balance. The share of natural gas was fluctuating
about 28.4% over the period 2602016.

78. 4% of Lithuaniads energy consumption comes fro
naturalg a s , crude oi l and NGL from Russi a. For natur
which was put in operation in December 2014, has allowed for significant diversification of gas import.

Contribution of renewabl e prismarg engrgy badaoce ducirg she period 0t h ¢
19902016 is increasing. During the period 19816 primary energy supply from renewable sources
increased by 4.6 times with an average annual growth of 6%. Lithuania has undertaken, according to
Directive of theEuropean Parliament and of the Council No 2009/28iE@e promotion of the use of

energy from renewable sources, to increase the renewable sources share in the final national energy
consumption up to 28 by 2020. Lithuania has already reached th&o 2&get: in 205, the share of

renewable energy sources in the total energy balance of the country exceeded one fifth, accounting for
25.46%. Currently the main domestic energy resource is solid biomass, the second largest renewable
energy source is wind emgr.

Execuive summary 7



Lithuanian transport sector is one of the most promising sectors of the national economy. The mission of
the national transport system is to ensure the harmonious public mobility and transport of goods, and to

i ncrease the ¢ oun tyriryiagtesrnatiomalmmpasketsiithuaniaeis ceraralla odated
between three sizeable markets: Western Europe, the Nordic countries, and the Eastern markets of Russia
and the Commonwealth of Independent States (CIS). Transport and logistics sector accabuatfor

12.3% of GDP (largest share of GDP in EU).

Road transport is one of the main branches of transport sector. More than a half of added value is created
by road transport, 46% of turnover is generatedtidsal passenger transport by road dominates: i
accounts for 9% of total national passenger transpdrt. 2015, fuel consumption in road transport
amounted to over 1.6 million tonnes, of whicl#/80 road diesel, 1% i motor gasoline, & i liquefied

gas.

Lithuanian industry sector accounts fora dighic ant share of gross value adc
Dominating industry in Lithuania is manufacturing. Manufacturing constituté6l &Ghe total industrial

production (excluding construction) in 2016. Four most important subsectors within marinfact
cumulatively produced48% of production: manufacture of food products and beverages, manufacture of

refined petroleum products, manufacture of wood products and furniture, manufacture of chemicals and
chemical products.

In 2016 more than 63 of Lithuani ad6s popul ation |ived in towns and
number of urban population increased more thavh.68ccordingly, more land is used for housing,
infrastructure and services. The average useful floor area per capita amounted t BB&Renovation
ofthemulttapart ment buildings programme is one of the
energy efficiency of the most heiatensive multiapartment buildings.

Agriculture sector has a great influence on the developnidritrmanian rural area as 33% of residents

live in countrysideMor e t han a half of Lithuaniabés | and is s
of crop production and animal production in the total agricultural production made @ 83c636.%6

respectively.

The total forest land area covered 386 f t he countrybés territory in 2¢(
area has increased by 141.5 tlewsha corresponding to 22 of the total forest cover. @iferous
stands prevail in Lithuania, coveg®b5.8%6 of the foest area.

The total amount of waste generated annually in Lithuania is about 5 millioestdviajor part of waste

is generated in industrial sector of which about 100G ktazardous waste. Annual municipal waste
generation is a bit merthan 1 million tonne. In 2015, municipal waste generation in Lithuania remained
just slightly below the EU average (448 kg/year/inhabitant compared to around 477 kg on average). In
2015 in Lithuania is recycled 28 composted 1%, incinerated 1% with erergy recovery and disposed

in landfills 5%% of municipal solid waste.

1.2 Greenhouse gas inventory information

Lithuania as a Party to the UNFCCC and the Kyoto Protocol is committed tad@rannually
information onnational anthropogeni@HG emissions by aaces and removals by sinks for @HG not
controlled by the Montreal Protocol. As a member of the European Union, Lithuarédsbasporting

Executive summary 8



obligations under the EU Regulation No 525/2013 of the European Parliament and of the @oancil
mechanism fomonitoring 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.

National Inventory Report (NIR) covering the inventory of GHG emissidndithuania is being
submitted to th&JNFCCCs ecr et ari at annually, in compliance wi
the UNFCCC reporting guidelines on annual i nvento
(FCCC/CP/2013/10/Add.3). GHG inviemy is compiled in accordance with the 2006 IPCC Guidelines

for National Greenhouse Gas Inventories (IPCC, 2006).

The data us e dth NatonalL Communigatidn aséirs accordance with its NIR that was
submitted in 2017 to the Secretariat of thBRCCC. This submission covers the inventoryGHG
emissions of Lithuania for the period 192015.

The tot al Li t h wmgexdl. 8@ BCFGAMGUNtednd 2096.2 kt CQ eq. in 2015. The
emissions have decreased by 58.2omparing with the base g The base year is 1990 for the
greenhouse gases ¢@H,, N,O and 1995 for the-gases HFC, PFC, g&nd NE.

GHG emission trends, including and excluding LULUCF, are presentefigara below.
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Figure 1-1. Emission trendfor aggregated GHG emissions in 192015

The most significant source of GHG emissions in Lithuania is energy sector with 55% share of the total
emissions in 2015. Main contributors in energy sectoeaezgy industries andansport sectors. In 2015
thes sectors composed 15.7% and 25.4% of the total national GHG emissions respectively.

Agriculture is the second most significant source and accounted for 22.9% of the total emissions.
Emissions from industrial processes contributed 16®&te total GHG eligsions, waste sectors.2%.

The most important greenhouse gas is, @it contributed 65.% to the total national GHG emissions
expressed in COeq. in 2015followed by NO (15.4%) and CH (16.8%). HFCs, Skand Nk amounted
together to 2.% of the toal GHG emissions (excl. LULUCF) in Lithuania
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Greenhouse gas inventory system

The main institutions involved in GHG inventory system in Lithuania are the Ministry of Environment,
the Lithuanian Environmental Protection AgencyState Forest Servicand sectoral experts from
Permanent GHG Inventory preparation working group

Ministry of Environment of the Republic of Lithuania is a National Focal Point to the UNFZQG
designated as single national entity responsible for the national GHG inventoras loverall
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 desi@b the national inventory.

Lithuanian Environmental ProtectioAgency (EPA) under the Ministry of Environmeig GHG

inventory QA/ QC manager and responsible for compi

(NIR), accomplishment of crossutting issuessuch askey categories analysis, overall uncertainty
assessment, analysis of GH&nissiontrends EPA establishes and operates GHG inventory archive,
whereall GHG inventory supporting reference matesiate stored.Since 2014 submission personnel of
EPA is also responsible for calculation of industrial pssesand product us€lPPU) sector and
agriculture sectofagricultural soils part) emissions

The State Forest Service (SF8hder the Ministry of Environment compiles the National Forest
Inventory (NFI) and the forest information system, carries outitmiamg of the status of the Lithuanian
forests, collects and manages statistical data latdthe GHG inventory preparation procegsis
responsible for calculations of emissions and removals of LULUCF sector and Kyoto Protocol activities
under Aricle 3, parggraphs3 and 4

Permanent GHG Inventory preparation working graugs establishedn 2011 by the Governmental
Resolution No 683The working group consists of representatives from scientific institutions, which are
responsible for respective secto@HG emissions estimateistitute of Physicgtransport),Lithuanian
Energy Institute (energy Institute of Animal Scienceliyestock), Aleksandras Stulginskis University
(LULUCEF, except forestry)Centre for Environmental Policy (waste).

The annual GHGnventory preparation follows the work schedule for reporting. Lithuania has to submit
GHG inventory to the European Commission byhl%anuary and update estimates byhlBlarch
annually. GHG inventory to the UNFCCC secretariat shall be submittedtbyAp6l annually.

The methodologies, activity data collection and choice of emission factors are consistent with the 2006
IPCC Guidelines. The quality requirements set for the annual invenioti@msparency, consistency,
comparability, completeness andccuracy are fulfilled by implementing consistently the QA/QC plan and
procedures

National Registry

The Lithuanian GHG Registry has been completely operational since 2005 until 20 June 2012 when the
EU Member St atesd nat i oHdidated tdstHEGUNnioneRegistryt. Thie d&kegistiw e r e
shares the same infrastructure technologies as other 28 national registrie€afgbidated System of

EU registrieCSEUR) platform.

The National GHG Registry is operated in accordance with the Commission RegyBC) No
389/2013 of 2 May 2013 establishing a Union Registry pursuant to Directive 2003/87/EC of the European
Parliament and of the Council, Decisions No 280/2004/EC and No 406/2009/EC of the European
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Parliament and of the Council and repealing ComimissRegulations (EU) No 920/2010 and No
1193/2011The competent authority of the GHG Registry is the Ministry of Environment. The Lithuanian
Environmental Investment Fund (LEIF) has been assigned the functions of the national administrator, and
the registy central administrator is the European Commission.

1.3 Policies and measures

The Lithuanian climate change policy is developed in line with the targets and objectives laid down in the
international agreements under the UNFCCC, the EU strategic documeriegistation. Lithuania is
working with other EU member states to achieve a global Paris agreement compatible with the goal of
limiting the rise in temperature to no more than 2 °C abownpigstrial levels.

The Ministry of Environment of the Republic afthuania is the mainnstitution responsiblefor the
development of climate change policy and its implementation in LithuAfsa issues related tthe
development and implementation of the climate change policy are carried out by Ministry of Finance,
Ministry of Energy,Ministry of Economics, Ministry of Transport and Communications, Ministry of
Agriculture, Ministry of Health and institutions supervised by the relevant ministinesitutions
supervised by the Ministry of Environment, whicdre respnsible for climate change issues:
Environmental Protection Agency, State Forest Service, Lithuanian Hydrometeorological Service.

The main goals of climatehangepolicy in Lithuania are as follow:

- ensur e Lithuaniads cont r i bitigationp ansuring balgnceo & a | c |
environmental and economic interests;

- promote Lithuaniaébés ability to evaluate cli mat

- promote Lithuaniaébés ability to adapt to climat

The climate change policy in Lithuania is basedtloe EU climate change policithe main national
strategic documents and programmes which include targets and objectives related to climate change
mitigation ar e: The Strategy for the National Cl i
Strategy2030, The National Reform Programme, National Energy Independence Stiedegsts and
objectives of the climate change mitigation and adaptation are being mainstream#uk isgotorial
development programs, such as Maelti-Apartment Building Renovain Programme, the Programme

on the Increase of Energy Efficiency in Public Buildings, the Action Plan on Energy Efficiency, the
Programme on Investment promotion and Industrial Development for-ZIAG, the National
Programme for the Heating Sector Dephent for 2012021, the National Programme on Renewable
Energy Source Development, the National Programme on Transport Development f&02Q]14he

State Waste Management Plan for 2@0D20, the Rural Development Programme for Lithuania 2014
2020 and ther strategic document&Economic and financing instruments are applied in order to
implement targets set in the Strategy for the National Climate Change Management Policy and sectorial
strategies: the EU emissions trading system (ETS) from which revefwmsctioned allowances are
earmarked to the Special Programme for Climate Change, the EU structural and investment funds for
2014 2020: the Cohesion Fund, the European Agricultural Fund for Rural Development via the Rural
Development Programme for Lithnia 20142020, the JESSICA Holding Fund, Energy Efficiency

Fund Lithuania intends to use 22.6% of tB& structural and investmehinds (EURL1.9billion) for the

climate related investments
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Lithuaniahassigned the Paris Agreement on 22 April 2016 aiified on 30 December 2016nder the
Paris Agreement Lithuania will implement econemigle national targets in line with the EU legal acts
on 2030 climate and energy targets reducing GHG emissions in EU ETS akd 8@ectors amounting
to -43% and-9% respectively by 2030 compared to 2005.

Detailed information about i t huani ads nati onal system for repo
sectorial (Energy, Industry, Agriculture, Waste, LULUCF) policies and measures are preséitaeptar

4. Actions shouldbe introduced in all levels of national and local government, businesses and society,
which means that climate policy must be integrative.

1.4 GHG Projections

Human economic activities are among the key sources of GHG emissions. This is primarily litiked wit
fuel combustion for energy production, kalso other processs of human economic activities have a
fairly great significance as well.

In Chapter Sarepresented sectorial projections f8HG emissions that we prepared in 2017, submitted

on 15th of Mach, 2017 and resubmitted in May, 2017 tloe European Commissiom lorder to improve

GHG projections,in 2016 Lithuanian Energy Institute prepared the Methodological guidance for the
preparation of GHG emission projections. This guidance is based ategnaied approach to the leng

term development of the economic sectors, with account of the EU climate change and energy objectives
by 2030 and targets by 2050, and also on the existing situation and possibilities. GHG emissions in
Lithuaniahave been pjected for the years 2015, 2020, 2025, 2030, 2035. 2014 was chosen as a base
year (latest confirmed Nation@HG Inventory Report data). Projectioase divided into the following
sectors: energy (including transport); industrial processes (includgages); agriculture; waste; land

use, laneuse change and forestfkULUCF). Two scenarios are presentexsessing existing climate
change mitigation measur@4/EM) andadditional measures that are planf@tAM), but have not been
implemented or adopted.

Transport and agriculture sectors have been identified asnds GHG emissions reducti@fficient
sectorsBased on the projections, carbon dioxide emissions will continue to grow in the transport sector,
as this sector is rapidly developing and, besitesyehicle fleet is getting outdatdd.this sector, road
transport emissions account for 90%, of which 80% come from motor vehiblesnajority of the GHG
emissions in the agriculture sector originates agriculture soils and digestive pro8essmton the
projections, the share of GHG emissions will not change a lot during the projected period and agriculture
soils subcategory will remain the largest source of the emissions in agriculture sector. It is projected that
in 2030 GHG emissions from agritwre soils will contribute 57% and from livestock (enteric
fermentation and manure management categorie4% to total agriculture GHG emissionghe
implementation of additional measures could result in lower GHG emissions in 2035 if compared WAM
and WEM scenarios. Total histoat and projected GHG emissions in Lithuania are preseintgtie

figure below:
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Figure 1-2. Historical and projected GHG emissions

GHG emission depends, on the volume of economic activities andncartemsity of economy. Total
projected emissions for year 2020 have decrease comparing projections in Sixth and Seventh National
Communication reports. Noticeable changes are visible in all séctoragriculture, LULUCF,energy,

industry andwaste sears projected emissions have decreased. Since Sixth National communication
report Lithuania improw@GHG projections calculations.

All non-ETS sectors will have to duly contribute for the purpose of achieving the GHG emissions targets.
In order to reducdhese emissions, additional measures should be applied. Such measures include
sustainable farming, crop rotation, rational and regulated use of synthetic fertilizers and replacement of
synthetic fertilizers by organic fertilizers, expansion of perennigddoes in order to improve soil
fertility, manure handling, review of subsidies and tax concessiinss, with a view to reducing GHG
emissions from economic activities, it is necessary to deal with the restructuring of economic activities
and increase tlire effectiveness. This requires introducing less polluting technologies, using cleaner
primary energy resources, shifting towards the use of renewable energy resources, searching for cleaner
and more balanced transport options, seeking sustainable landndsagriculture, ensuring more
sustainable urban development, reducing the discharge of pollutants from all economic sectors and
guaranteeing the funding for the introduction of measures related to climate change mitigation.

1.5 Vulnerability assessment, dmate change impacts and adaptation
measures

According toresults of the climate projections research carried out at Hydrology and Climatology
Department of Vilnius Universitybased on climate projection RCP8.5 scenario, which represents highest
changesthe average annual temperature in Lithuania can increase by al@o#idording to RCP2.6
scenario the Z threshold in Lithuania will be exceeded in the first half of the 21st century and after it
the air temperature will not change considerably. Torsanze, it is expected that global temperature
increase by ZC compared to the piiedustrial levels in the middle of the 21st century, and in laitha
about 1520 years earlieBy 2035 the average annual precipitation should increase b4.0%6 Even

more significant changes in precipitation arejgcted in the lat®1st century, when average annual
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precipitation may increase by 318.5%. During 21st century in Lithuania daily air temperature
fluctuations will increase and the number of hot days {€3@&nd warm nights (>15 and >18°C) will
increaseas well Thus, possibly heat waves will increase in frequency and intensity (they will last longer
and will reach higher air temperatures). Number of extremely cold days will decrease more slowly.

Based orthe results of previous studies in Lithuania the Baltic Sea coast region is mostly vulnerable to
climate change. Coast, coastal ecosystems, as well as local population are mostly affected by sea level
rise, storm and hurricane winds, sea and Curonian lragrater warming and salinity changes.

Climate change will have an impact aur everydaylife worldwide andin Lithuaniatoo. In the long

term, the future climate is dependent on the future emissions of greenhouse gasses and other substances
that influencethe climate.The development iGHG emissions is especially dependent oes#factors:
demographic development, the spread of implementafi@mergyefficient technologiesnd the socio
economicdevelopment.The changing climate with rising temperasjréncrease in extreme weather
events(storms, floods, windfalls)rising river levels, will have impact oall sectorsand society life.

Impacts of climate change will directly or indirectly affect agriculture, forestry, water resources and
fisheries, engy, transport infrastructure, construction and building sector, biodiversity, health, social
impacts, economytourism andgrivate sector.

Adverse and beneficial impacts causgcclimate change are expected, ubider to minimize the risks
caused byhe climate changeeed to plan and implement adaptation measBrefects, programmes and
conferences related to the impacts of climate change have contributed to the development of Lithuanian
adaptation policies and also supgdithe development of theational adaptation strategy.

1.6 Financial resources and transfer of technology

Lithuaniads aim to ensure financi al and technol oc
mitigation and adaptation measures in other countalescooperatingvith other countries in developing
climate chang®riented projects is determined in various legal acts:

Law on Development Cooperation and Humanitarian Assistance;

Law on financial instruments for climate change management

Inter-institutional action plaof implementation of objectives and tasks of the National climate
change management policy strategy for 20030;

National Interinstitutional Development Cooperation Action Plan for the period2019and
updated for the period 202820

Lithuanianinstitutions responsible for financial support to developing countries in the field of climate
change mitigation and adaptation through are: the Ministry of Environment through the funding from the
Climate Change Special Programme, the Ministry of Fordifjairs which administrateslevelopment
cooperation projectand the Ministry of Finance that makes contribution toemtational funds and
programsncludingEPTATFE
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1.7 Research and systematic observation

The total funding for research and developmer2(h6 in Lithuania constituteHUR 286.1 million. The
funding in 2016 increased by %bcomparing with 2005.

At the highest level, Lithuanian science, technology and innovation policy is set by the Seimas
(Parliament) and the Government of the Republicitifuania. The Research Council of Lithuas@&ves

as an advisory body to the Seimas and the Government. The Lithuanian STI policy governance structure
is based on a dual ministry model, with the Ministry of Economy responsible for innovation and ihdustria
research policy, and the Ministry of Education and Science responsible for higher education and public
sector research policy.

In 2015, the Lithuanian Government approved the programme on the implementation of the research,
development and innovation prity areas and their priorities (Smart Specialization Programme) and
Action plans for implementation of the prioritiééhe overall aimof this programmeés to develop policy
instruments that would include both horizontal and subject measures necesaanet® a substantial
breakthrough in the six priority fields that Lithuania had identified as main areas for research,
development and innovatio®ne of the priority areas ofEndrggye Smar
and sustai nabliehhasglese links to miuanting climatdchange. The main priorities of

the AEnergy and sustainabl e envimardsysteens fodenepgy i or i t
efficiency, diagnostic, monitoring, metering and management of generators, gtidestomers; energy

and fuel production using biomass/waste and waste treatment, storage and disposal; technology for the
development and use of smart lewergy building$ digital construction; solar energy installations and
technologies for using theroifthe power generation, heating and cooling.

National Research Programs (hereinaftédRPs) are competitive scientific programs, which enable to

solve problems of state and society and increase the international competitiveness of Lithuanian science.
Thepur pose of the NRPs is to bring together Lithue
initiate new research and to coordinate already existing research in order to solve a given problem. One of

the five National Research Programmes appidyethe Research Council of Lithuania in 2013 provides

competitive funding for research in a climate c¢hi
forest and aquatic ecosystemso, approvedn20lp t he G
and is expected to end in 2021. Overall budgeEWR 6.6 million. This Programme replaced the

previously existing programme AThe Ecosystems in

purpose of the programme is to understand and be abbeetrast the general effects of climate change

and the intensive use of ecosystem resources, and to obtain new fundamental and empiric knowledge to
enable the avoidance of threats related to these effects.stballifor proposals for 2013018 period
launched with abouEUR 3.96 million in total for the financing of the programme research projects.
During the period 11 projects have already started. Lithuanian Scientific institutions participating in the
projects are: Aleksandras Stulginskis Univerdifjhuanian Energy Institute, Lithuanian Research Centre

for Agriculture and Forestry, Nature Research Centre, Vilnius University, Vytautas Magnus University,
Lithuanian University of Health Sciences.

A large number of research institutes and universit@sy out research on climate change impacts,
adaptation and mitigation in Lithuania: marine and inland water management and protection, climate
change in peatlands, energy sector development research, modelling dérfonGHG emission
reduction strategs, use of renewable energy sources, assessment of geothermal energy resources,
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sustainable forestry and global changes, resistance of plants to drought and cold, sustainable animal
production systems etc. Lithuanian scientific institutions also actimelyived in research activities in
support of the national greenhouse gas inventory and projections development.

Lithuanian GCOS related activity is coordinated by the Lithuanian Hydrometeorological Service under
the Ministry of Environment. It performs oliate observations, analyzes climate changes, provides
information and actively participates in the activities of Eastern and Central European working groups.

1.8 Education, training and public awareness

Lithuanian populatiorand governmenpays more and memattention to the issue of climathangeand

the topic comeanore and more populan public debates or in the preddumbers of awarenesaising
campaigns were launched for the environment and global warming in particular at the palithced

levds in the countryClimate change is already anchored in the education and public awareness practices
of the Lithuanian Government and these practicesantinuously being developed.

Education

The responsibility for the coordination of education lieshvwthe Ministry of Education. The relevant
legislative provisions are the Education Act, the Vocational Education and Training Act and the Higher
Education Act along with the relevamdinances.

The education and higher education studies which are dffgre_ithuanian scientific institutions have
successfully integrated various aspects of climate change issues. &dlveh and studentsave a lot

of possibilities to broaden their knowledge in sustainable development, analysis of ecosystemsysensitivit
management of resourcesyvironmental impact assessmeadapting to climate change, modelliagd
forecasting of climate changélso climate change education is possible through public awareness
campaigns and projects organised by different organmisat

Public outreach

Communication aboutlimate change is performed by differeninistriesorganizationseachwithin the

sphere of their own responsibilities and tagks$ot of work has also been performed at the local lével

14 municipaliieshave pined the Covenant of Mayors, and thereby assumed the obligation to bgduce

2020 the GHG emissions by 47.5% (as compared to 1990 basélmetui dance for the L
municipalities on mitigation and adaptation to climate change was devetoetbber2017.Lithuania

has alsoparticipated in education cooperation projects, financed projectanératives which raie

awareness of climate change.

Non-governmental organizatiorfslGOs) arealsoimportant in the development of climate change policy.
NGOs organize events related to climate change, participate in the development of national and
international legislation, prepag publications about climate change.

More and more people are grasping the importance of individually contributing to thetiprobof the
environment, including combating icimat e change. T h eleandipL campaign, Do |
AVel omar at hono, AEarth hour o, AEur opRadudoibomhdt an
other campaignean bea good examplesf a civic initiatives in Lithuania.
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2 NATIONAL CIRCUMSTANCES
2.1 Government structure

The governance of the Republic of Lithuania is performed by the Seimas (Parliameftjesident of
the Republic and the Government as well as the Judiciary according to the Constitution of the Republic of
Lithuania (enacted by citizens of the Republic of Lithuania since 25 October 1992).

The Constitution of the Republic of Lithuania layswn that the Seimas of the Republic of Lithuania
consists of 141 representatives of the Nation, who are elected for-gefourerm.The Seimas debates,

adopts and passes laws, gives or does not give its assent to the candidate proposed by thefRtesident
Republic for the post of the Prime Minister (head of the Government), supervises the activities of the
Government, approves the State Budget and supervises its execution, establishes state taxes, calls
elections to municipal councils, and ratifiagernational treaties of the Republic of Lithuania. The
Seimas forms committees for consideration of draft laws and standing and other ad hoc commissions for
resolving issues of narrower scope.

The Government consists of the Prime Minister and ministérs.Government represents the executive
power in Lithuania. It resolves public issues by taking majetitye decision in its sittings. The
Government has the right of legislative initiative at the Seimas. The Government adopts resolutions on
Seimas drafaws and other proposals submitted to the Seififas. Government among the other
responsibilities executes laws and resolutions of the Seimas concerning the implementation of laws as
well as decrees of the President; coordinates ministries and other mewathagencies; drafts a public
budget and submits it to the Seimas; executes the public budget.

There were 14 ministries in the Republic of Lithuania in 200fY%e ministries are set up to formulate
public policy, as well as to organize, coordinate andhitoo its implementation in areas assigned for
mi ni ster6s competence.

The Ministry of Environment as the main institut.i
protection, forestry, utilization of natural resources, geology and hydrometggroérritorial planning,
construction, provision of residents with housing, utilities and housing, as well as coordinating its
implementation, has made a significant contribution to climate change regutdtéiving assessed the

data of environmental obsrations, taken into consideration the conclusions of scientific institutions and

the public opinion and following the existing strategic documents and preparing the legal bases, the goals

of the Ministry of Environment and its subordinate institutioresaa follows:

- Toimplement the principle of sustainable development;

- To set preconditions for rational utilization, protection and restoration of natural resources;

- To ensure provision of information about the state of environment and its forecagiptiblic;

- To create conditions for the development of construction business and the provision of residents
with housing;

- To ensure a proper environmental quality, taking into account the norms and standards of the
European Union.

After the Seimas raiiéd the UNFCCC (1995) and the Kyoto Protocol (2002), most of the obligations of
international agreements implementation and the related pobéyng responsibilities lied down on the
Ministry of Environmentand number of other ministries and institutisapervised by relevant ministries
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are involved in the implementation of this polidhe Ministry of the Environment is the national focal
point to the UNFCCC. More information abpolicgy t he
is presented iection 4.2.

2.2 Population

Generally, changes in population are considered to be one of the factors that influence energy
consumptiorand dynamics of GHG emissions accordingly.

The population of Lithuania takes a declining treAt.the beginning of 2017the estimated resident
population of Lithuania amounted to 2 847.9 thousand, i.e. by 40.7 thousafie) (@s$ than at the
beginning of 2016. In 2068016, the resident population declined by 507.3 thousand, o%15%He
decline in the resident population 2016 was caused by negative net international migration and the
naturaldecrease. The impact of negative net international migration accounted fot G#tRe total
decline.

In 20052016, due to negative net international migration, the populatiolindd by 365.1 thousand
(72% of the total decline), due to the natural decréasg 142.2 thousand (28 of the total decline).

The highest negative net international migration was recorded in 2010. The increase in the number of
emigrants was influencedytan obligation for usual residents of the country to pay compulsory health
insurance contributions, laid down in the Law on Health Insurance of the Republic of Lithuania; it also
gave an impetus for those already living abroad to declare their departure.

thous.

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

Fig. 2-1. Numberof population in Lithuania 19902017, thous.

At the beginning of 2017, 1 911.1 thousand (8@).Xesidents of Lithuania lived in citiemnd towns,
936.8 thousand (32.90% in rural areas. In 2008016, the than resident population decreased by 14.4,
the rural resident populationby 16.%%.

At the beginning of 2017, population density in Lithuania was 43.6 persons per square kilometre (at the
beginning of 2005 51.4 persons).
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Figure 22. Map of populatia density in Lithuania in 207, inh./knf

The number of women in Lithuania was by 223.5 thousand higher than that of men (1 535.7 thousand and
1 312.2 thousand respectively) at the beginning of 2017. Women accéumb@d®% of the total resident
population; there were 1 170 women per 1 000 men (at the beginning of 2008p 384 1 148
respectively).

In 2016, life expectancy at birth for men was 69.5 years, for wan&hyears (in 2015, 69.1 and 79.6
yearsrespectively). In 2016, the difference betweda éixpectancy at birth for men and for women was
10.5 years.

2.3 Geographic profile

Lithuania is a Central European country on the eastern coast of the Baltic Sea. The size of the territory is
65 302 kmz2.

The current coor di nat e sitorydre bbtweend5814 and 56°271. Ndrthetna ni a 6
latitude, and between 20°56' and 26°51' Eastern longitude. From East to West the territory of Lithuania
goes up to 373 km, from North to South276 km. Our country has borders with five neighbouring
countries.In the North, Lithuania has 588 km long border with Latvia, in the East and 5@&0 km

long border with Belarus. The neighbouring countries in the sea#t are Poland (the length of border is

103 km) and Russian Federation (273 km). More than thueeters of the Lithuanian borders stretch

along rivers and lakes. Lithuanian economic zone in the Baltic Sea (6 400 km3) meets the Swedish waters.
The length of Lithuanian coast is 90.6 km.

Lithuania is the region of plains. The highest hill is 293.8 mabe t he sea | evel. The
consists of clayey plains (55.2% of the country territory), sandy plains (17.8%), hilly moraine uplands
(21.2%), coastal plains (2.2%) and river valleys (3.6% of territory).
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More than half of thé&ithuanian landis suitable for agriculture, i.e. the land area used for agricultural
production.Changes in land use since 1990 are shown in TathleThe areas of forest land, grassland
and settlements have increased, while the areas of cropland, wetlands and dthavdatecreased.

Table 21. Land uses (based on the 2006 IPCC Guidelines land uses classification) in 19911 8yich

Land use 1990 2015 Change
Forest land 206137 22 05957 6.55%
Cropland 24 260.33 21 38856 -13.42%6
Grassland 1307678 1477827 11.5%
Wetlands 363066 341099 -6.44%
Settlements 324323 354279 8.46%
Other land 4753 11982 -296.68%6
Total 65300 65300 -

According to the State Forest recoras2016the forested areamccounted for 33% of the total area.
Currently, thee are 249.1 thousand private forest owners in Lithuania, owning 873 thousand hatof fores
Private forests make up 396%f all forests.

After the restoration of independence, the area of protected areas of Lithuania has been rapidly increasing;
from 1990to 2015, it increased from 327.1 to 1 14¥#hédusand ha and reached P3.6 f the countr
territory. At present, the system of protected areas in Lithuania coosBtstate strict nature reserves, 2

cultural strict reserves, and 1 small strict resgbseational parks, 30 regional parks, 402 state reserves

and 112 municipal reserves.

Rivers in Lithuania occupies an area of 332 knamely 0.5% area of the country. Lithuania has 22.2
thousand rivers and streams (waterways), with the total length ®th@isand km. The longest river is
Nemunas (its length inthe countsyi 475 km), Neris (235 km), Gegupa (

Lithuania has 2 585 lakes add039 reservoirs (ponds) with the area exceeding 0.5Hetotal area of
lakes amounts to 886.9 kniThe deepest Lithuanian lake is Tauragnas, with the maximum depth of it
62.5 m.

Small (up to 50 ha) swamps are predominant. Among the vestigial are mostly wetland mires (71%) and
wetland bogs important from gexological approach (22%).

The country has sought and examined 17 types of mineral resources. In 2015 the following valuabl
mineral resources were registered in Lithuania: oil, therapeutic peat, peat, limestone, dolomite, opoca,
sapropel, anhydrite, plaster, chalk marl, travertin, clay, sand and gravel.

2.4 Climate profile

The Lithuanian climate is formed and affected by tlodal factors and local geographical circumstances.
Key features of the climate depend on the geographical location of the territory. Lithuania is located in the
northern part of the temperate climate zone. The second global factor is the prevailing weftasl.
Lithuanian territory, as the whole European region, lies in the area of influence of the Atlantic Ocean and
westerly air flow, with air temperature, precipitation and runoff patterns, sea level and other parameters
being largely determined bydtNorth Atlantic Oscillation.
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In accordance to &is P. Alisov climate classification, the most of Lithuania territory is assigned to the
southwestern sulregion of the continental forest region of the middle latitudes of the Atlantic Ocean.
Only the Balic Sea coastal region is closer to the climate of Western Europe and the climate can be
attributed to individual Southern Baltic climate region.

Temperature

The average annual temperature in Lithuania is 6.9°C. In-2016 compared to 1981010 it increasd

by 0.7°C, which shows climate warming. The most striking trends of annual temperature warming are in
the northeastern part. Mostly temperature increased in autumn months by 0.9°C abov201981
average. From 1981, the year 2015 was the warmest witlvlrage annual air temperature in Lithuania

of 8.3°C. In Figire 2-3 average annual air temperature is presented.
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Figure 24. The average annual air temperature in Vilnius 1-218.6 °C

The average annual air temperature in Vilnius in 127086 is presented in Rige 2-4. Air temperature
rising trend is greatest from the secqadt of 20th century.
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The hottest month in Lithuania is July; the coldest is January and February. leritigk fpom 1981 to
2010, the average temperature in July was about 17.9°C and in January, Felat@uy-3.2°C. In the
period from 2011 to 2016 the average temperature in July was about 18.6°C, in Jaaibauy-4.2°C
andin February was2.7°C (Figire 2-5).

20

5 = =

10 = = = =
°C

5 | | |

0 T T T T T T T T T T T 1

ol 02 03 04 05 06 07 08 09 10 Il "2
-5
19812010 20112016

Figure 25. Average monthly temperature in Lithuania in 198110 and 2012016, °C

At the end of the twentieth century the number of extremely hot days increased with the daily maximum
air temperature equal to or ab®B@°C. In 19812010 about 3 days per year maximum temperature was
equal of higher than 30°C. Their probability in 262016 compared to 1981010 increased till 2 times

and now amounts to-8 days per year. The highest probability is in southern andh-sastern
Lithuania. Meanwhile, frosty days when the daily minimum air temperature dro@1G and below

have decreased significantly: if in the period of 22810 an average of74 days during winter in the

East of Lithuania occurred, in the recenangethey occurred for only-74 days per season. It was found

out that the change in the probability of extremely hot and cold days originated mainly due to higher rates
of recurrence of anticyclone processes during the summer and less frequent in winter.

Precipitation

The 19812010 climatic normal precipitated rainfall is 694 mm. More precipitation drops in west side
(Figure 2-6). Year 2010 was particularly rairiy849 mm which is 122% of climatic normal. The most
humid was warm period of the year. In 20dummer rainfall significantly exceeded the average multi
annual rainfall: fell 306 mrin 133% of climatic normal (climatic normal229 mm).
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In Figure 2-7 is presented the average anntahfall in Vilnius, 18872016. Lithuania is an excess
irrigation area with increasing recurrence of summer drought (year 1992, 1994, 2002, 2006). Due to the
climate change, precipitation patterns in Lithuanian territory are changing differeintifjomeplaces it

is increasing, elsewhere decreasing (however, these changes are not very large). But there is the tendency
that precipitation is increasing in Lithuania during the cold season and decline in the warm season. The

Siauliai

Panevézys —

Figure 2-6. The average annual precipitation in 198010 years, mm

share of liquid precipitation ithe cold period is increasing (feige 27).
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Solar radiation

The longest sunshine duration per year occurs in the Curonian Spit and at the seaside9@®dus.)
(Figure 28). Towardsthe east it decreases up t&91 hours. The most sunny months are from May to
August (an average of 26285 hours), the least suniyfrom November to January (an average of328

hours).

Figure 27. The average annual rainfall in Vilnius in 182D16, mm
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Figure 28. Duration of sunny hours in 1982010 years

The numbe of sunny hours in 2011 increased by 10% compared average of2Q981 This year

duration of sunshine was abou®20 hourg 192 hours longer than climate normal, which B51 hours.

In Lithuania the average general solar radiation to the horizamtace during the year is about680

MJ/n? (half less than the equatorial areas). However, the quantity per year is distributed very unevenly: in

June solar radiation amounts to 17% and in December it makes just 1% of the annual volume. The largest
amountof solar radiation goes to the sowtiest of the country (3 690 MJAm while the lowest to

cloudy western part of the 3 dotehsolariragiationtin 2914 larain d ( a |
2015 was about 1R0% higher and in 2016 year 20&tver than1981-2010average.

Wind

The strongeswinds blow from November to January (at the seasiffend's, elsewhere-8 m/s), the
weakest from May to September (the seasidé &/s, elsewhere-2 m/s). Most, by 0.8.1 m/s, winds
weaken i n KI esunprirdaad autumn (kg &9).] at
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Figure 29. Average of maximum wind gusts speed at the seaside in the period <f0l98 0112016 and in
2015, m/s

When wind speed increases to 15 m/s it is perceived as a serious mogiealatvent. 15 m/s and
stronger wind blows on average for 46 days per year at the seaside. Compared to tenoailtilata,
the year 2015 maximum wind speed at the seaside was lower almost in all monthes ZB)g

The maximum wind gusts speed at Badtic Sea can reach 38 m/s and in other places of Lithuaihia

25-28 m/s. Analyzing the maximum wind speeds during the period of-2086 no significant changes

have been identified in their logrm trends. However, it should be noted that duriegptiriod of 1999

2016 at the seaside six wind cases with wind speed stronger than 30 m/s were recorded. This is the reason
to believe that the frequency of winds with hurricane strength may continue to increase as a result of
climate warming (Figre 2-9).

In autumn and winter the most often south, sewdtist and west winds are blowing; while in summer
west and nortiwest winds dominate.

2.5 Economic profile

Lithuania has experienced substantial political and economic changes since regaining its political
independence in 1990. Vast economic reforms include price liberalisation and privatisation of small and
medium enterprises during the period from 1991 to 2000. National currency was implemented in 1992
1993 which allowed controlling inflation via national mtexy policy. During the first decade of market
reforms the institutional aspects of the transition was of the biggest national and international concern and
culminated with a granting of a functional market economy status upon EU accession in 20&4. On
January, 2015, Lithuania became the 19th country to adopt the euro.

The country6s economic were ttee mdin imdigators avhich described the development
of the country over the last decade. During the period from 2000 the most rapid econeloprdent

was witnessed in 2003 (GDP growth, compared with glevious year, amounted to %%), after
recovery from the Russian crisis (in 1999 GDP decreasedl1b).lin the later years, GDP growth was
slightly slower, but exceeded 7% annually. In 2@B& growth of GDP rocketed and reached1%
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comparing with 2006. Lithuania was among the most rapidly developing countries in the EU during this
period. The global economic recession in 2008 affected Lithuania as well followed by GDP growth just
by 26% and its decrease to negative factor in 20a918%). The annual estimates of macroeconomic
indicators for 2011 show an economic revivdbDP grew by6%. In the latest years (202016), GDP
growth was moderate, reachip value on average. Strong househmonsumption, supported by robust

real wage growth, investment and increasing exports are the main GDP growthLidhvania has
reached decoupling emissions from economic growth. In the period2TABGDP increased by 38%

and GHG emissions were ezed by 58%.

In the Figire2-10 below GDRand GHG emission indeadteration is shown since 1990 to 301
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Figure 210. GDP and GHG emission index of Lithuania in 12805

In the first quarter of 2017, as compared to the same period of the previous yearh uani a d s
accelerated to 4.1% and reacH&dR 9.2 billion at current prices. The economic growth driven by the

GDP

household consumption and investments, meanwhile strong domestic market and investment activities
climbed imports of goods. The mdiactors behind the growth in household consumption related to the
positive labour market developments, wage growth and favourable credit conditions. The main restricting

factor was decline in gross fixed capita formation in public sector, largely rafatded slower than

expected absorption of funds from the new EU financial framework-2028.

Inflation rate in Lithuania has been constantly changinguf€ig-11). Since 2000, it has been rapidly
decreasing, in 2003 it was even a deflation, but in 20fdtion began to rise again in 2006 and reached

the highest value in 2008 before the crisis. In the figure below the annual inflation in December compared

with December of the previous yeargar cenis presented.
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Figure 211. Annual change in inflation, %

Gross value added (GVA) by the type of economic activity is presented in thee Bi§2. The main
economic activity in Lithuania is service sector, followed by industry and construction. Industry contains
mining and quawing, manufacturing, electricity, gas and water supply. The slight increase of the GVA
share of services sector is observed during ZW% period.
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Figure 2-12. Structure of gross value added by economic se#tor,

In 2015, acording to the final data obtained from customs declarations and Intrastat reporting data,
exports from Lithuania amounted BUR 22 903.9 million in terms of commodity value, imports to
Lithuaniai EUR 25 399.5 million. Exports of goods of Lithuanian onigimounted t&EUR 13 531.8
million. In 2015, compared to 2014, exports and imports decreased by 6% and 1.9% respectively.

In 2015, the largest share in exports and imports fell within mineral products (16.5% and 21.4%
respectively), machinery and mechahicappliances, electrical equipment (14.8% and 17.9%
respectively), products of the chemical and allied industries (10.8% and 12.1% respectively). As for the
goods of Lithuanian origin, the largest share in exports fell within mineral products (21.8%),
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miseellaneous manufactured articles (11%), products of the chemical and allied industries (9%), prepared
foodstuffs, beverages, spirits and vinegar, tobacco and manufactured tobacco substitutes (7.8%).
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Figure 213. Lithuanias impats and exports in 2062015,EUR million

In 2015, the most important partners in exports were Russia%)3Latvia (9.9%), Poland (94), and
Germany (7.8%), in imports Russia (16.3%), Germany (11.5%), Poland (10.3%), and Latvia (8.3%).

The biggest pportion of goods was exported to the EU member stat&k3% of total exports from
Lithuania (exports to CIS countries made up 24%). The biggest proportion of imports was also from the
EU member stateks 67.7% of total imports to Lithuania (imports fraime CIS countries accounted for
21.9%).

2.6 Energy

From 1990 to 2016 total primary energy consumption in Lithuania decreased by almost 55%. Oil and oil
products were the most important fuel in Lithuania over the previous decade. Since 2000 their share in th
primary energy balance has been fluctuating about 31.5% with the smallest portion of 23.7% in 2003 and
the largest share of 38.9% in 2016. The major factors influencing changes in the role of oil products were
decreasing consumption of heavy oil proddotsproduction of electricity and district heat and growing
consumption of motor fuels in the transport sector. In 2010 due to the closure of Ignalina Nuclear Power
Plant (NPP) the share of oil products increased to 36.2%. In the latest years thealargd sth products

is caused by growing demand of motor fuel in transport sector. Dynamics of primary energy consumption
in Lithuania during 199@016 is presented in Figurel2.
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Figure 2-14. Primary energy consumption in luitania

At present natural gas is the most important fuel in the Lithuanian primary energy balance. The share of
natural gas was fluctuating about 28.4% over the period-2006. Total consumption of natural gas
decreased owing to reduction of its userfornrenergy needs (mineral fertilizers production) in 2008 and

2009. The consumption of natural gas started to decrease since 2011 and in 2016 its share was 25.1% in
the balance of primary energy consumption.

During the period 1992009 the share of nucleanergy was very high and amounted about 33.3%.
Nuclear fuel helped to increase the security of the primary energy supply, especially in the power sector.
It is important to note that a large portion of electricity generated by this power plant was@xport
Lithuania during the last decade was a net exporter of electricity and for instance in 2004 more than 37%
of electricity generated by Ignalina NPP was exported to neighboring countries. During the process of
accession into t he obkgdtions wasea degision bnhiree early alosute rofylgnalina
NPP. In 2014, the share of electricity generated by all Lithuanian power plants was about 37% in the
balance of gross electricity consumption and 63% of electricity necessary to meet intefinahes

was covered by electricity import.

Over the period 2002016 the share of coal in the primary energy balance was fluctuating about 2.1%
with the lowest value of 0.8% in 2001 and the highest value of 3.26% in 2013.

Comparison of the primary energgnsumption structure in 1990 and in 2016 is presented in Figlbe 2
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Figure 215. Structure of primary energy consumption in Lithuania

Indigenous energy resources in Lithuania are rather sc&esain contribution into balance of
indigenous resources is originated from local oil, peat and energy of chemical processes.

78. 4% of Lithuaniads energy consumption comes fro
natural gas, crude oil andGL from Russia (82.6% and 82.9% of imports from 4kdth countries,
respectivel y). For natur al gas, however, the LNG
December 2014, has all owed for signi fNCtamital di ver :
significantly enhanced security of natural gas supply for all consumers in the Baltic States by providing

an alternative gas supply source. The terminal regasification capacities are sufficient to cover around 90%

of all current demand of thealBic States.

Contribution of renewabl e energy sources into the
19902016 is increasing. During the period 198016 primary energy supply from renewable sources
increased by 4.6 times with an average ahguowth of 6%.

Lithuania has undertaken, according to Directive of the European Parliament and of the Council No
2009/28/ECon the promotion of the use of energy from renewable sources, to increase the renewable
sources share in the final national eryecgnsumption up to 23% by 2020. Lithuania has already reached
the 23% target: in 2@l the share of renewable energy sources in the total energy balance of the country
exceeded one fifth, accounting fds.26%.

The consumption of renewable energy soulnegnergy forms are presented in Figusg62 Currently

the main domestic energy resource is solid biomass. Solid biomass accounted for 82.6% in the balance of
renewable energy sources in 2016. The second largest renewable energy source is wind 0é6yya In

share of wind energy was 6.7%. Liquid biomass (bioethanol and biodiesel) accounted 3.9% of total
renewable energy. Hydro power is fluctuating and currently provides 2.7% in the balance of renewable
energy sources. The shares of biogas, municipalagte (renewable), solar energy and geothermal
energy were 2.2%, 1.4%, 0.4% and 0.1% in 2016, respectively.
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Figure 216. Consumption of renewable energy in Lithuania

Ignalina NPP played a key role in the Lithuanian energys@cbducing up to 780% of the electricity.

Even after the closure of unit 1 at the end of 2004 this power plant was dominating in the electricity
marketi its share in the balance of gross electricity generation in 2009 has been almost 70.7%. Therefore
the most important internal changes in the Lithuanian energy sector in 2010 are related with the final
closure of Ignalina NPP (FigurelZ). After the closure of Ignalina NPP Lithuanian Thermal Power Plant
(Lithuanian TPP) is the major electricity geneatsource. Lithuanian TPP can cover up te68% of

the gross internal consumption. But the cost of electricity production at this power plant is high due to
high price of natural gas. Thus, currently more than half of required electricity is imported fro
neighboring countries.
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Figure 217. Structure of electricity generation in Lithuania

Baltic Energy Market Interconnection Plan (BEMIP) was signed in 2009 seeking to diverse and ensure
the electricity supply to the Baltic St&t Connecting the Lithuania, Latvia and Estonia to neighboring EU
countries and the internal market is the main priority of the BEMIP Action Plan. This priority requires the
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full implementation of the internal market rules in order to enable the thréie Bdtes to participate

into the EU electricity market. Interconnection between Lithuania and Poland (project LitPol Link) is
fully in line with the EU energy policies and National energy strategies in the region. The 500 MW power
link connecting Lithuaia and Poland was put into operation in December 2015. By 2020, the LiitRol L

will start operating at a @00 MW capacity.

The European Commission through the European Energy Programme for Recovery provides funding for
the construction electricity intesanection between the Lithuania and Sweden (NordBalt). NordBalt is a
planned submarine power cable between Kapin Lithuania and Nybro in Sweden. The aim of the
project is to promote trading between Baltic and Nordic electricity markets, also tosiatheasecurity

of power supply in both markets. Electricity transmission started in 2016.

Taking into consideration gener al EU energy pol ic
increase of consumption of renewable energy resources andse@kenergy efficiency.

Green electricity generation has been almost stable and fully dominated by hydropower in Lithuania
during the period 1998000 (Figure 218). Since 2000 green electricity generation portfolio became
more diversified and renewald¢ectricity generation volume was increasing on average by 12% per year.

In 2016, electricity generation from renewable energy sources was dominated by wind power, generating
about 54.4%, hydro power producing 21.7%, and biomass, biogas and municipahmasteéed about

20.7% of green electricity. Solar electricity contribution to the structure of green electricity production
was 3.2% in 2016. In total 7.52 PJ0&8.6 GWh) of green electricity was produced in 2016.
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Figure 218. Green electricity production in Lithuania

Many factors had influence on changes of energy consumption: deep economic slumpif9BJast
economic growth over the period 20R008, dramatic reduction of economic activities in all branches of
the natonal economy and the closure of Ignalina NPP in 2009, a significant increase of energy prices, an
increase of energy efficiency and other reasons.
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Total final energy consumption (excluding remergy usein 1990 amounted to 4@% PJ. In 19941994
final energy consumption decreased approximately by 2 times (Fig). During the period 2000
2008 the final energy consumption was gradually increasing by 3.5% per annum.
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Figure 219. Final energy consumption in Lithuania

In 2009 total final energy consumption was by 9.5% less than in the previous year, and the most severe
impact of the economic recession was in construction and transport sectors. As a result of recovering
Lithuanian economy, final energy consumption starteddoease from 2010. During 202215 the final

energy consumption remained rath&ble.

Currently the transport sector is the largest energy consuming sector. In 2016, transport sector accounted
38.5% in the total final energy consumption. Residentiatoseaccounted 28.1% of total final energy
consumption, industryy 19.6%, commercial/institution#l 11.7% and agriculture/fishirig2.1%.

During the transition to market economy period significant improvements in the energy efficiency has
been achieved @uto replacement of the old energy intensive technologies by the new innovative
technologies in the industry and implementation of various energy efficiency improvement measures in
other sectors of the economy.

2.7 Transport

Lithuanian transport sector is @f the most promising sectors of the national economy. The mission of
the national transport system is to ensure the harmonious public mobility and transport of goods, and to
increase the countrydés competitive capacity in in

Though snall in size, Lithuania boasts a BDO0 kilometer road system, which is known to be the best in
the region. Lithuania is committed to investigR 145 million into the Via Baltica international
highway system, andUR 100 million into four public logistis centers.
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The current total length of the railway lines i888.8 km: of which 1745.8 km are of 520 mm wide

track gauge, and 123 km are o435 mm wide track gauge. Railways a520 mm track gauge extend to

the other Baltic States ar@bmmonwealth bindependent Statq€IS) countries, track gauge of 435

mm railways connect Lithuania with Poland, and Poland with other Western and Central European
countries.

The northerrmost icefree port in the Baltic Sea is capable of handling over 40 millioneof cargo
annual |l y. Kl ai pada i s -watemportwith 26 stevpdormg companies, anel ars a |
annual handling capacity of 6800 TEUSs. It operates yeasund, 24 hours/day, 7 days/week, and fully
complies with ISPS Codes.

Lithuania ha three strategically located international civilian airports located in Vilnius, Kaunas and
Palanga. These airports offer excellent facilities for passenger and cargo traffic. With the longest runway
ofthethree 3500 met er s) , Gi aartlisialsciinvalvedtineignifieant caoga teahspoft.i r

Lithuania is centrally located between three sizeable markets: Western Europe, the Nordic countries, and
the Eastern markets of Russia and the&@i@ntries Li t huani a has al simnarpec o me
transport hubs. Transport and logistics sector accounts for about 12.3% of GDP (largest share of GDP in
EU), employing around 106 thousand workers or %4ilof total employment. 584 companies were

active in the sector at the beginning of 2016, @904 them were SMEs.

In 2015 the turnover of transport and logistics sector amountedf7.48 billion. It was 2.% less than
a year ago. Transport services exported to more than 110 countries around the world. A¥%6wid 60
exports revenue is generatedrbad transport.

The total number of freight tondélometres (excluding sea transport) in Lithuaniging 20002016
increased by 3%. In domestic freight transport rail transport is predominant, for international freight
transporti the road transportepresents a highest share (Tabi2).2Inland waterway and air freight
transport takes only negligible share of total freight transport in Lithuania.

Table 22. Freight carried by all modes of transport in 202016, million tonnekilometres

2000 2005 2010 2014 2015 2016
Domestic transport 2680 5563 5673 6282 6414 6615
Rail 1144 3424 3376 3513 3500 3643
Road 1535 2137 2292 2768 2913 2970
Inland waterway 1 1 4 1 1 1
Air 0.0 0.0 - - - -
International transport 17469 27219 27741 36660 34605 38557
Rail 7774 9033 10054 10794 10537 10147
Road 6234 13770 17106 25299 23572 28004
Oil pipeline 3457 4 406 579 567 496 406
Air 4 10 3 1 1 0.2
Total 20149 32782 33414 42943 41019 45171
In 2016, 49.3 million tonnes ofogods wer e handled in Kiagapadaer @it mal

which is by 76.66 more than in 2005 and by #@8more than in 2015. In 2065016, an average annual
increase 05.3% was observed.

In 2016, the number of passengers carried by all modearsfport amounted t886.2 million, which is
by 14.8% less than in 2005 and by $6dess than in 2015. In 206916, anaverage annual decrease of
0.9 was observed. In 2016, compared to 2015, passenger transport by air gééwblyysai by 4.9%,
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by rail T by 4.80. Meanwhile, a decrease was observed in passenger transport by inland watdrways

7.1%, and by road by 3.8%.

Road transport is one of the main branches of transport sector. More than a half of added value is created
by road transport, 46% tfirnover is generated.

Between 2005 and 2015, the final energy consumption in transport recorded an average annual increase of
2.9%, slightly higher than the 24 average annual increase of the GDP.

Generally, the total number of road vehicles is iasireg.According to the data of the Lithuania Statistics
the largest part of road vehicles accountdassengecars (86.09%). Other vehicles are freight vehicles,
special vehicles, semitrailers, motorcyglbases and trolleybuses (1%} Detailed Lithwania Statistics

information provided in the table below.

Table 23. Number of registered road vehicles at the end of the year in-2006

2000 2005 2010 2012 2013 2014 2015 2016

Passenger cars 1172394 1455276 1691855 1753407 1808982 1205668 1244063 1298737
of which 1097797 1342972 1554270 1607678 1653676 1082308 1112167 1 145301
personal

Personal cars pe 315 395 509 541 562 370 385 402

1000 population

Buses 15069 14839 13 261 12 649 12 606 6 937 6 856 6 926

Trolleybuses 474 472 467 458 457 434 430 400

Lorries 88346 10 6247 113 113 113505 115367 76 169 78 115 81 258

Road tractors 10267 16 239 20 808 25 430 27671 23510 24 781 28 138

Trailers 6 479 12 852 20 400 21676 22 401 14 709 14 962 15 141

Semitrailers 9875 16 590 23 819 29 483 31168 25 256 25 565 27 855

Special purpose ;795 11 56 14 598 14 798 14 845 10 562 10 521 10 348

road vehicles

Motorcycles 19842 24027 38 995 43 605 45 983 23 374 26 651 28 784

Mopeds NA NA 17 276 20 644 21 169 9 789 11102 10 929

The state enterprise Regitra deregistered vehicles whose compulsory technical inspection or vehicle
compul sory

owner 0s

ci vi

ability

i nsurance
Order No 260 of 285-2001 of the Minister othe Interior of the Republic of Lithuania on the approval

expi

of the Rules for the Registration of Motor Vehicles and Their Trailers). For this reason, in 2014, against
2013, the number of all vehicles registered in the country markedly decreased.

In 2016, n#donal passenger transport by roadminated: it accounted for 984 of total national
passenger transport. Passenger transport by rail accounted for 0.9, by otheofmi@tesporti for less

than Pao.

In 2015, fuel consumption in road transport amoumedver 16 million tonnes, of which 79% i road
diesel, 12.86 i motor gasoline, 7% i liquefied gas (Fig. 220). In recent years, diesel fuel has been
gaining in popularity: in 2015, compared to 2014, the consumption thereof grewsbyNator gasoline

consumption grew by 2.3, liquefiedhgyconsumption dropped by 5.%.
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Figure 2-20. Use of fuels in Lithuania in 1992015

Transport sector is among the main polluters, therefore a lot of attention is paid for implemeffitation o
respective measures to reduce pollution from mobile pollution sources. These measures are described in
Chapter 4.

2.8 Industry

Lithuanian industry sector accounts for a signifi
Division of the countr§ s economy as per the classifier of ecc
level industry consists of four activitiesnanufacturing extracting ndustry (mining and quarrying);

supply of electricity, gas and steasupply of water, sewerage, wastenagement and remediation

activities. After the eonomic recession inearly 1990 Li t huani ads i ndustri al [
started to grow, as reflected by the growth of the GDP. Lithuania was struck by the global economic crisis
causing significanteduction in industrial production in 2009. Economic recovery started from 2010 and

the industrial production increased.

Dominating industry in Lithuania is manufacturing. Manufacturing constituted 90% of the total industrial
production (excluding constction) in 2016 Eigure 221).
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Figure 2-21. GVA per economic activities in Lithuania in 192816, EURmillion
In 2016 four most important subsectors within manufacturing cumulatively proddgedfgroduction:

1 Manufacture ofood products and beverages (20%);

1 Manufacture of refined petroleum products (19%);

T Manufacture of wood products and furniture (15%);

T Manufacture of chemicals and chemical products (10%).

Share of the main sectors in manufacturing products in Lithusupisented ifigure 2-22 below.
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Figure 2-22. Share of produatin in manufacturing industry, %
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2.9 Housing and construction

A

In 2016 morethan 8o f Li t huani ads population |Iived in town
number of urban ppulation increased more than %0 Accordingly, more land is used for housing,
infrastructure and services.

In 2016the stock of dwellings amounted to 95.8 millioAA af useful floor area (58.6 million 7 in

urban, 37.2 millionm® i in rurd areas). Private property accounted for 98.5tate ad municipal
propertyi for 1.5% of the total stock of dwellings. Useful floor area in individual housesuated to

51.7 million m? or 54% of the total stock of dwellings. Useful floor area in blockdlats amainted to

44.1 millionm?, or 48% of the total stock of dwellings. The average useful floor area per capita amounted
to 33.6 m2; in urban areds30.7m2 in rural areag 39.7 nf. Data on the distribution of housing in the
country are listedddow.

Table 24. Housing in 2002016, million n?
2000 2005 2010 2011 2012 2013 2014 2015 2016

Urban areas 50,6 51.3 534 542 545 549 552 56.2 586
Rural areas 289 295 303 310 313 319 324 331 372
Total 795 808 837 852 858 868 879 893 958
Average useful floor area pe

capita, 1A 228 246 274 284 289 295 322 329 336

In 2016, the volume of construction work carried out within the country amount&dR®.3 billion. In

2016, the construction of civil engineering structuresoanted for 41% of the total construction work

carried out within the countryEUR 939.7 million). The bulk of construction of civil engineering
structures was comprised of road and street construction and repair. In 2016, according to the type of
work, new construction accounted for the largest share of the total construction work carried out within
the countryi 47.9%, repair and other constructior28.6%, reconstructiofi 23.%%.

In aiming for better maintenance of the existing housing (public) stock insurance of its longer
exploitation period existing legislation has to provide favourable conditions for modernization and
maintenance of the existing buildings stock and to encourage the private sector and also various financial
institutions to paitipate in these activities.

The Renovation of the mui par t ment buil dings programme is one
aimed at increasing energy efficiency of the most-h#ahsive multiapartment buildings. This program

is funded by the stataid, municipalities, the EU structural funds, population and other resources. The
expected results of these investments includéh@@sandfamilies living in renovated homes with
significantly reduced energy consumption (by around 60% in average) ali@rsenergy bills. Until

now, about 1000 loan agreements have been signed with the final recipients, 756Gapauttinent

buildings (over 1%housandhouseholds) have already been renovated, around 400 buildings are under
renovation and another 700 buiids are in the pipeline.

I n Recommendations on the main Li tapproeedin 2006sitisRe p u b |
foreseen to incentivize comprehensive modernization of fapértment and public buildings (priority

giving for the quarteredenovation) and to renovate 25% of buildings stock till 2020-32'BWh
accumulative saving of energy) and 50% of buildings stock till 203® T8Vh accumulative saving of

energy).
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In Lithuania all new buildings starting from 2021 shall fulfill nearly zerergy buildings (A++ class
buildings) requirements. All new public buildings shall fulfill nearly zero energy buildings requirements
startingalreadyfrom 2018. The energy performance requirements for the energy performance class are
not obligatory for gisting buildings, but it is planned to add the option of energy efficiency class A in the
investment plans of the modernization projects of ragartment buildings.

The Ministry of Environment is responsible and preparing draft Comprehensive Plarritfrif @f the
Republic of Lithuania for 2030 and guidelines f ol
|l ow carbon, climate resilient Lithuaniads economy
renovation and modernization of ety housing and public buildings, as well as efficient energy
performance. The conditions of the existing housing stock and public buildings will improve, with its

value being preserved and increased where possible, the dwellings will be adjustedeto treeds of

households. Using legal, public awareness raising and educational measures, awareness of the housing
owner and the capacity to duly manage and maintain their real estate will be developed.

2.10Agriculture

Agriculture is a source of economic wealtiich supply food ad energy resource3his sector has a
great influence on the development of Lithuanian rural area as 33% of residents live in countryside.

Significant reforms were introduced in eat§90s, particularly after the restoration of indadence. The

reform included the restablishment of private ownership and management in the agriculture sector.
Legislation defined dismemberment of the collective farms, but they did not definitively ensure their
replacement by at least equally produetiprivate farms or corporations. Agricultural production
decreased by more than 50% from 1989 to 1994. The farms were broken into small holdings, averaging
8.8 ha in size, often not large enough to be ecdcalin viable.

In recent years Lithuanian econonmas experienced a lot of structural changesontribution of
industrial and services sectors have increased rapidly, however, agriculture remains one of the most
important sectors in export, and also it provides income ttettib of Lithuanian populain.

More than a half of Lithuaniads |l and is suitabl
Lithuania as of 1 January 2017 the total land area was 6 528.6 thousand ha; total area of land intended for
agricultural purposes made 3 421.5 thodsaa, of which arable larid3 052.9 thousand ha; orchards and

berry gardens 13.8 thousand ha; meadows and natural pastuséd.8 thousand ha.

In 2016, agricultural production at current prices totall&tR 2.3 billion. Compared to 2015, the volume

of total agricultural production decreased by 6.2% (of which crop produétifmy 7.7%, animal
production by 3.5%). The decrease in crop production was due to a less abundant harvest of cereals
(15.6%). Animal production decreased dua 4% decrease in tiyield.

Table 25. Main agricultural production in Lithuania

2000 2005 2010 2014 2015 2016
Grain, thous. t 27307 28700 28668 53241 65214 57571
Rape, thous. t 4158 2012 4167 5015 5122 3994
Sugar beet, thous. t 8816 7985 7067 10144 6195 9335
Potatoes thous. t 17916 8947 4769 4685 3992 3515
Vegetables, thous. t 3294 3692 1886 2748 2159 2362
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Fruit and berries, thous. t 1111 1107 44.0 70.2 87.1 79.2

Meat (carcass weight), thous.t 1864 2386 2212 2530 2701 254.9
Milk, thous. t 17247 18616 17365 17951 17385 16277
Eggs, millon pcs. 6920 8641 8296 806.1 786.2 7889
Wool (physical weight), t 30 44 109 236 256 305

In 2016 the proportion of crop production in the total agdtical production mael up 63.56, of which
cerealsi 33.%%0, fodder cropd 8.4%, rapeseed 5.4%, leguminous crop$ 4.8%. The proportion of
animal production made up 36.5%, of which milk yieldl7.2%6, animal and poultry breedirigl4.2%.

The biggest proportion of gross agrit t ur al production (72.3%) was ©ptr
farms: 81.5% of total crop and 56.2% of total animal production. Farmers mainly cultivated cereal crops
(36.8% of the total agricultural p r o druncetri sobn fparronast
accounted for 18.2% of their agricultural production. Agricultural companies mainly bread anhimals

32.6% of their agricultural production (of which pigsl6%, poultryi 13.7%) and cultivated ceredls

24.4%.

On 1stof January 2017 there we8®5 thousand of cattle, 664 thousand of pigs (Talie Zhe number
of all livestock categories has fallen steadily since the 2000, except for sheep and poultry. The number of
cattle has decreased by 22.7%, pig number has fallen by 29.1% since 2000.

Table 26. Number of livestock and poultry in Lithuania as stdf January, thousheads

2000 2005 2010 2014 2015 2016 2017
Cattle 89738 7920 7594 7135 7366 7226 6948
of which dairy cows 4943 4339 3746 3157 3140 3005 2858
Pigs 9361 10733 9282 7546 7142 6878 6639
Sheep 138 490 525 996 1239 1471 1636
Goats 247 221 147 138 130 135 134
Horses 749 636 490 222 182 173 16.3
Poultry 63726 84194 93087 97616 102184 93696 10 098.9

data source: Statistics Litlania

2.11Forestry

The total forest land area by tAst January 2016 was I86.7 thousandha, covering 33.5% of the
countryds t-23. Sihce @Q0% the(fdradtond ared has increased by Biihousnd ha
corresponding to 2.2% of the total foresten During the same period, forestrata expanded by 1®.
thousancha to 2 058 thousancdha. Since 2003 average forest area per capita increased from 0.59 ha to
0.76 ha.
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Figure 2-23. Forest cover changes in Lithuania, %

Ocaupying 1 1484 thousancha, coniferous stands prevail in Lithuania, covering 55.8% of tlestfarea.
They are followed by aftwood decidous forests (838.thousandha, 40.6%). Hardwad deciduous
forests occupy 74 thousahd (3.6%).

The total area ofoftwood deciduous fest land increased by 1@7housandha over the last thirteen
years. The area of hardwoddcidwus has decreased by @&housandcha (mainly due to dieback of ash
stands) and coniferous forest by.31housandha. Scots pine ocpies the biggest sine in Lithuanian
forestsi 716 thousandha. Compared to 2003, the area ofepexpanded by 8.thousandha. Norway
spruce stands covers 48®usanda, with a decrease of Bihousanda. Birch stands covers the largest
area among détuous treesSince 2003, it increased by 63housancha and reached 457thousancha

by the BtJanuary 2016Higure 2-24).
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Figure 2-24. Forest stands area by dominant tree species astdahuary 2016, %
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In 2016 around &alf of all forest land in Lithuaniavas of State importande 10885 thousandha. The
registeredarea of private forests 8385 thousandha. The esthated area of private forests 873
thousandha By 1st January 2016 the number of private efdrowners amounted to almost 249.
thousanga forest estate averaging 3.4 ha.

According to NFI data, since 2003 total ging stock volume increased from 453.4 million m3 up to
537.0 million m3. Pine stands acoulated growing stock of 221.0 million m3. Inp&riod of thirteen

years they accumulated 41.0 million m3. The growing stock in spruce stands increased from 75.8 to 91.2
million m3.

All Lithuanian forests are distributed into four functional groups. In the beginning of 2016, the
distribution of forest®y functional groups was as followsogip | (strict nature reserveisP6 5 thousand

ha (1.2%); group Il (ecosystem protection and rdimeal) | 2665 thousandha (12.2%); group il
(protective)i 3334 thousancha (152%); and group IV (commercial)l 5603 thousanda (71.4%).

Over 19901995 felling rates in all Lithuanian forests (irrespective of their ownership) were unstable, but
still slightly increasing and reached the peak in 1995 with the total of 9.4@mmiff of living trees
felled. After1995 felling were decreasing to 7.71 ioiti m® of living trees felled in 1997 and then started

to increase again. The highest point over the whole accounting period was reached in 2003 (idn34 mill
m® of living trees felled) and then started slighttydecrease until 2012 (8.05 rioth m® of living trees
felled). Over the past years, marginal increase in forest felling is observed (8i6% mi). Changes in

total forest felling (living trees) for the period of 199015 are presented in th@gure 2-25.
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Figure 2-25. Total forest fellings (living trees) in all forestsespectful of their ownership, 192016

2.12Waste

Waste and wastewater management is one of the most important priorities of the national environmental
manaement in Lithuania. The objectives set in this sector are to create ecologically and economically
feasible management system for hazardous andhapardous waste, to decrease waste flows and adverse
impact of waste on environment and human health, tarensitional waste recovery for recycling and
energy generation.
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The total amount of waste generated annually in Lithuania is about 5 millinestdviajor part of waste
is generated in industrisdector of which about 100 Ktazardous waste. Annual muipal waste
generation is a bit more than 1 million tonne.

In early 1990s there were about 1000 landfills and dumps in Lithuania. In late 1990s waste management
strategies were developed foreseeing development of waste management infrastructure including
construction of new regional landfills complying with EU requirements, closure of existing landfills and
dumps and provision of necessary equipment required for safe and efficient operation of waste
management facilities.

During the reorganization of wasteamagement infrastructure, all landfills and dumps not in line with the
environmental protection and public health safety requirements were closed. The disposal of waste in the
old landfills was stopped in 2009 and since then all waste is disposed ofr@gitthal norhazardous

waste landfills.

In order to encourage waste recovery and recycling and to minimize disposal in the landfills, regional
waste management systems were equipped with appropriate waste management facilities including bulky
waste colledon sites, green waste composting sites, etc. Currently, there are 54 biodegradable waste
collection areas in Lithuania. Recovery of landfill gas started at 2 landfills in 2008. Currently landfill gas

is recovered in 3perating and 6 closed landfills

In 2015, municipal waste generation in Lithuania remained just slightly below the EU average (448
kg/year/inhabitant compared to around 477 kg on average). In 2015 in Lithuania is recycled 23%,
composted 10%, incinerated 12% with energy recovery and disppokadlfills 54% of municipalwaste.

During the last five years, Lithuania increased waste recycling almost by 5%, boosted composting by
more than 9%, while waste incineration went up by more than 11% and the volume of waste in landfills
declined by moreta n 2 4 %, however disposal in landfills rei
municipal waste.
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Figure 2-26. Municipal waste treatment in Lithuania in 202015, %
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According to data provided by municipalittesvaste cokéction services were provided to 94.8% of
population. Differences between provision of services in cities, towns and rural areas are decreasing. In
20122014, waste collection services were provided to 97% of population in towns and cities with
population exceeding 1000 inhabitants and to 94% of population in small towns and villages with
population less than 500 inhabitants.

EU structural and investment funds are an important source of funding for improved waste management
system in Lithuania. In 2002013 EUR 190 million were invested into waste management projects,
including construction of 9 regional mechanical and biological waste treatment plants, remediation of 341
old landfills/dumpsites, construction of numerous bulky waste collection and greem aoasposting

sites, extension of separate waste collection system (210 000 containers for recyclable and biodegradable
waste).

In the 20142020 periodEUR 872 million investment from EU Cohesion Fund is planned to support
further development of the septraollection of waste, modernization of capacities to prepare waste for
recycling, reuse or other recovery (sorting lines, other equipment), and modernization of the waste
management information system and monitoring.

In order to improve heat and enerdfiagency, make more efficient use of local and renewable sources in
heat energy production facilities and reduce, @@issions two higher efficiency cogeneration power
plants using biomass amdunicipalwaste(nonrecyclable municipal waste with energytgatial) of 360
thousaindt/y (incinerating 30% of municipal waste) for energy production will be built in Vilnius and
Kaunas in the period 2042020. In Vilnius power plant energy savings per unit shall be 43.6% for the
wasteto-energy unit (around 440 GWter year) and 38.9% for the biomass unit (around 640 GWh per
year). The wast&o-energy unit is expected to reduce Lfnissions by more than 90 thousahdand
biomass unit is expected to reduce,@dissions by more than 340 thousalyd t

Wastewater dtection and treatment, as well as the effective utilization of sewage sludge, are tasks of
great importance for growing populations, rapidly developing industry and pollution reduction efforts
aimed at curbing the harmful fproducts generated by such pesses.

In most cases in Lithuania industrial wastewater is discharged to centralized municipal sewage collection
networks and treated together with the domestic wastewater in centralized municipal treatment plants.

According to the information providedybthe Lithuanian Water Suppliers Associafidnaction of
industrial wastewater exceeds 50% in six of 38 agglomerations with population equivalent more than 10
thousand. On average, industrial wastewater comprises about 20% of the total load of municipal
wastewater treatment systems in Lithuania.

Wastewater in Lithuania is treated in aerobic treatment systems with minimyige@étation. However,
significant part of population still does not have connection to public sewerage systems and emissions
from sewage collected from septic tanks are significant.

Treated household and production/technological wastewater discharged into the surface water bodies in
2015 amounted to 164.4 million*nMajor improvements in wastewater treatment quality took place over
theentire decade and in the last years the amount of wastewater treated according to requirement reached

! Data collected by Environmental Protection Agency
2 Lithuanian Water Suppliers Association. Certificate on municipal wastewater treatment plant capacityeassessm
2011.03.04.
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a very high level of more than 90%, though in 2002 level was barely 21%. Over the decade the trends
were determined by construction of the new wastewagatment facilities and recansction of the
existing ones.

According to statistical data, the amount of accumulated sewage sludge in the counteg B2ach
thousand/year dry weight in 2016. Of that, approximately 60% is stored in storage plantanatfitld,
14%is used in agriculture, and 26% is composted.

Development of the Lithuanian sewage sludge management infrastructure took place during the period of
20072013 with the aim of treatment of around 80% of the locally produced sewage sludgeodarg
technologies, where the sludge would be managed in digestion, dewatering and composting facilities. By
2016, using EU structural funds 50 new sewage sludge treatment wiamretsonstructed(including
reconstruadold plantsthat did not ensure aquate waste water treatment

National circumstanes 46



REFERENCES

Environmental Protection Agendyttp://gamta.lt/cms/index

Enterprise Lithuaniattp://www.enterpriselithuania.com/en/transpartdlogistics

Information on LULUCF actions in Lithuania, progress report 2017.
http://www.am.It/\VI/index.php#a/12844

Land Fund of the Republic of Lithuani&2016. http://www.nzt.lt/go.php/lit/Lietuvosespublikos
zemesfondas/1

Lithuanian energy sector development analysis in 2014.
http://www.esparama.lt/documents/10157/490675/4.+Tyrimo+ataskaita.pdf/37 iletiBt@a0t
9361-470f702bacf0

Lithuanian Hydrometeorological Servicéttp://www.meteo.lt/

Lithuanian National Inventory Report 2017
http://www.am.It/VI/files/File/Klimato%20kaita/aTASKAITA/LT _NIR_20170315_FINAL.pdf

Lithuanian Statistical Yearbook of Forest3016 State Forest Service, Kaunas 2016.
http://www.amvmt.lt/Images/Veikla/STAT/MiskuStatistika/2016/Metrasti3l6_CD.pdf

Ministry of Economy of the Republic of Lithuantps://ukmin.lrv.lt/en/economyeview

Ministry of Energy of the Republic of Lithuani&ttps://enmin.lrv.It/en/sectorgolicy/renewable
energysources

Statistical Yearbook of Lithuania 2016 https://osp.stat.gov.lt/servicesrtlet/pub-edition
file?id=24580

Statistics Lithuanidttps://osp.stat.gov.lt/serviceortlet/pubeditionfile?id=23462

Statistics Lithuanidttps://osp.stat.gov.lt/web/guest/statistindalikliu-analize ?indicator=S5R022#/

Policies and Measures and Projections of Greenhouse emissions in Lithuania report 2017
http://www.am.It/\Vl/index.php#a/12844

Renewable energy in Lithuantidtp://www.avei.lt/

Office of the Seimas of the Republic of Lithuania http://www.Irs.|t

The Nationastrategy for climate change management pdiity://www.am.It/VI/index.php#a/12869

The Guidance for the Lithuaniads municipalities
http://www.krealt/images/angle180/klimatkaita-gairessavivaldybems.pdf

National circumstanes 47


http://gamta.lt/cms/index
http://www.enterpriselithuania.com/en/transport-and-logistics
http://www.am.lt/VI/index.php#a/12844
http://www.nzt.lt/go.php/lit/Lietuvos-respublikos-zemes-fondas/1
http://www.nzt.lt/go.php/lit/Lietuvos-respublikos-zemes-fondas/1
http://www.esparama.lt/documents/10157/490675/4.+Tyrimo+ataskaita.pdf/371cd8c6-b121-4a01-9361-470f702bacf0
http://www.esparama.lt/documents/10157/490675/4.+Tyrimo+ataskaita.pdf/371cd8c6-b121-4a01-9361-470f702bacf0
http://www.meteo.lt/
http://www.am.lt/VI/files/File/Klimato%20kaita/aTASKAITA/LT_NIR_20170315_FINAL.pdf
http://www.amvmt.lt/Images/Veikla/STAT/MiskuStatistika/2016/Metrastis_2016_CD.pdf
https://ukmin.lrv.lt/en/economy-review
https://enmin.lrv.lt/en/sectoral-policy/renewable-energy-sources
https://enmin.lrv.lt/en/sectoral-policy/renewable-energy-sources
https://osp.stat.gov.lt/services-portlet/pub-edition-file?id=24580
https://osp.stat.gov.lt/services-portlet/pub-edition-file?id=24580
https://osp.stat.gov.lt/services-portlet/pub-edition-file?id=23462
https://osp.stat.gov.lt/web/guest/statistiniu-rodikliu-analize?indicator=S5R022#/
http://www.am.lt/VI/index.php#a/12844
http://www.avei.lt/
http://www.am.lt/VI/index.php#a/12869

GREENHOUSE GAS INVENTORY
INFORMATION



3 GREENHOUSE GAS INVENTORY INFORMATION

Lithuania provided GHG inventory data for the first time in its first National Communication under the
UNFCCC in 1996. Sice 2004, inventory data is reported using common reporting format (CRF) and

from 2006 using CRF Reporter software, developed by the UNFCCC secretariat. In 2006 for the first time
complete time series 192W04 have been estimated and submitted to the Eanofommission and the
UNFCCC secretariat together with Lithuaniabs I nit

The dat a us & @h NatonallCormnfunication is id accordance with its National Inventory

Report (NIR) that was submitted in 2017 to fBecretariat of the UNFCCC in compliance with the
decision 24/ CP. 19 ARevision of the UNFCCC report
included in Annex | to Conventiono (FCCC/ CP/ 2013/
GHG emisns of Lithuania for the period 199D15. It has been also submitted to the European
Commission in compliance with European Parliament and the Council Regulation (EU) No 525/2013 on

a mechanism for monitoring and reporting greenhouse gas emissiong aggofting other information

at national and Union level relevant to climate change and repealing Decision No 280/200%/ENIR

includes description of the methodologies and data sources used for estimating emissions by sources and
removals by sinks,ral review of their trends.

3.1 Greenhousegas emissions trends

3.1.1 General greenhouse gas emissions trends

I n 2015, dtal GHGemissiors &eounted to @96.2 kt CQ eq. excluding LULUCFGHG
emission level drastically fell down in 1992 and remaineddsteat approx. 281t CO, eq. during the last
23 years (Figre 3-1).

A significant decrease in 1992 was caused by the collapse of Soviet economy, which led to the transition
from a centrallyplanned economy to a markedsed economy by restructuring mamtifiaing industries,

energy industries and agriculture. 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 1991993 kd to a sharp fall in economic activity, as reflected by the decrease of the
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 12000, GDP decreased due he® teconomic crisis in
Russia) and GDP continued increasing from 2001 to 2008.

In the beginning 0f1990s, mostly fossil fuel was combusted in manufacturing industries, energy
industries and agriculture. A comparison of annual general fuel balances inrite @e19902015

shows a significant decrease of use of fuel oil (e.g. from about annual quantity of 57 800 T3i89B90

to 19 307 TJ in 1992, to about 17 200 TJ in 29994 and 13 126 TJ in 1995, to less than 600 TJ since
2008), also a decrease dfeuof coal, petrol, natural gas, but increase of use of wood. Decrease of use of
fuel oil first of all was influenced by environmental requirements: since 1 January 2004 consumption of
sulphurous fuel oil was forbidden and it was followed with the stricgquirements since 2008. As
elimination of sulphur from fuel oil was not economically efficient for companies, these requirements led
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to the shift of fuel oil to other fuel types (e.g. natural gas), resulting in a considerable decrease in annual
GHG emissns.
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Figure 3-1. GHG emissions 1992015, kt CQeq.

Last considerable decrease in 2009 was related with the economic crisis in Europe, while after 2009 GHG
emissions stabilized at approx. ®d CO, eq.

Comparing with 2014 thiotal GHG emissions have increadsdl.1% (excl. LULUCF) in 2015.

The composition of GHG emissions by sector in 2015 is presented in Figure 3
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Figure 3-2. The composition of Lithuanian GHG emissions (%) by sector (exclUJCB).in 2015

Energy sector is the most significant source of GHG emissions in Lithuania with 55% share of the total
emissions (excl. LULUCF) in 2015. Emissions from energy includg C&, and NO GHG.

CO, emission from energy sector contained 79.3% ofdted national C@emissions (excl. LULUCF) in
2015. The main categories are energy industries and transport which contribute 29.7% and 48.4% to the
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total national C@ emission (excl. LULUCF) respectively. Comparing with 2014, @@nissions from
energy seor have increased by 0.004% in 2015. The emissions gh@t increased by 1.5% andN
emissions decreased by 0.1%.

The second most important source of GHG emissions is agriculture sector accounting for 22.9% of the
total national GHG emissions (exclULUCF). This sector is the most significant source of,@ad NO
emissions accounting for 56.4% and 85.1% of the tota) &td NO emissions, respectively. The main
source of CHemissions is enteric fermentation contributing 86% to the total agricutttaémissions.
Agricultural soils are the most significant source gONemissions accounting for 92.4% of the total
agricultural NO emissions. Comparing with 2014 GHG emissions in agriculture sector have increased by
1.6% in 2015.

Emissions from industl processes and product use amounted to 16.9% of the total GHG emissions
(excl. LULUCF) in 2015. The main categories are: ammonia production, nitric acid production and
cement production. Ammonia production is the largest source efe@@sions in indugal processes

and product use sector contributing 15.4% to the total nationak@@sions (excl. LULUCF) in 2015.
Nitric acid production is the single source ofNemissions in industrial processes sector and accounts
for 8.3% in the total national p0 emissions (excl. LULUCF) in 2015. GHG emissions in 2015 from
industrial processes and product use sector have increaée@byomparing with 2014.

Waste sector accounted for 5.2% of the total GHG emissions in 2015 (excl. LULUCF). The solid waste
disposl on land is the second important source of, Emissions. It contributes 23.8% to the total,CH
emissions (excl. LULUCF). There was 7.1% reduction in, @rhission from waste sector in 2015
comparing with 2014.

3.1.2 Greenhouse gas emissions trends by gas

GHG emissions trends by gas in €€q. are presented in the Figure delow and reflect the main
tendencies of GHG level in general.
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Figure 3-3. Trends of GHG emissions by gas ki,@® (exclLULUCF) 19962015
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The most importanGHG in Lithuania is carbon dioxide. In 2015, the actual, @@ission (excl.
LULUCF) was 63.3% lower than the emission in 1980mparing with 2014 COemissions increased
by 21% including LULUCF and 1.5% excluding LULUCF.The largest source of G@missions is
energy sector which contributes around 79.3% of al} @GissionsComparing with 2014 COemission
from energy sector in 2015 have slightly increased by 0.004% whereirei@®sion from the energy
industries decreased by 0.8% and emissions fransport increased 5.5%.

Distribution of CQ emissions in 2015 by the main sectors and subsectors is sh&iguia 34.
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Figure 3-4. Distribution of CQ emissions by sector in 2015

Methane is the second most important GHG antiag for 16.8% in the total national GHG emissions
(excl. LULUCF). The largest sources of methane emissions are: agriculture sector, contributing with 56%
in 2015, waste sect®r29% and fugitive emissions from oil and natural gas operati®is (Figure3-5).
The emissions from agriculture derive from enteric fermentation and manure management contributing
with 48% and 8% respectively of the total national,€khission (excl. LULUCF).
Wastewater Other Residential,
treatment 1% commercial

4% and other
5%

Manure
management
8%

Figure 3-5. Distribution of CH, emissionsy sector in 2015

Nitrous oxide is accounting for 15.4% in the total national GHG emissions (excl. LULUCF). Agriculture
is the main source of A emissions which contribute86% to the total NO emissions in 2015.
emissions from agriculture sector leancreased by 2.4% comparing with 2014.
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The second significant source of emissions is nitric acid production. It contributes 8% to the total
N.O emissionsFigure 3-6 shows the distribution of D emissions in 2015 by the main sectors and

subsectors.

Waste Eneazgy Chemical

Manure

management
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Figure 3-6 Distribution of NO emissions by sector in 2015

The Fgases contribute 2.4% to the total national GHG emissions in 2015. The emissieysseshave
increased significantly during 192915. A key driver behind ¢éhtrend has been the substitution of
ozone depleting substances (ODS) bgdses in many applicationsigure 37 shows the trend of-F
gases emissions during the period 12935.
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Figure 3-7. Emission trends for f§ases for the@eriod 19932015 kt CO,eq.)

3.1.3 Greenhouse gas emissi@irends by sector

The trends of GHG emissions by sector expressed yeGCare presented in Table 1.

The most significant source of GHG emissions in Lithuania is energy sector with 55% shareotdlthe
emissions in 2015. Agriculture is the second most significant source and accounted for 22.9% of the total
emissions. Emissions from industrial processes contributed 16.9% of the total GHG emissions, waste

sectori 5.2%.
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Table 31. Greenhouse gas emigns/removals by sector during the period 12905, kt CQeq.

Total Total
Energy IPPU Agriculture LULUCF Waste (including  (excluding
LULUCF) LULUCF)

GHG source and
sink categories

1990 33107.7 4502.7 8853.5 -3511.9 1576.7 44528.7 48040.6
1991 35175.0 4535.1 8673.7 -3840.0 1602.4 46146.2 49986.2
1992 19881.6 2689.8 6 607.2 -4009.2 1571.6 26740.9 30750.1
1993 16003.5 1759.3 5362.2 -5143.0 1593.4 19575.4 24718.4
1994 15044.2 1955.9 4750.6 -4921.3 1549.4 18378.8 23300.1
1995 14062.4 2243.1 4442.4 -3795.3 1578.3 18530.8 22326.1
1996 145194 2633.1 4613.6 1516.0 1577.3 24859.4 233434
1997 14052.4 2596.4 4648.5 142.8 1579.5 23019.6 22876.8
1998 14734.4 3003.7 4536.2 -7613.5 1565.4 16226.2 23839.7
1999 12361.0 2939.2 4272.8 -7232.3 1539.9 13880.5 21112.8
2000 10808.2 30944 4157.0 -9820.5 1540.8 9779.8 19600.3
2001 114345 3342.6 4054.6 -7981.6 1583.7 12433.8 20415.4
2002 11525.7 3515.2 4226.8 -7262.4 1573.7 135790 20841.4
2003 11529.9 3597.8 4339.9 -7164.1 1561.4 13864.8 21029.0
2004 12162.9 3787.2 4387.7 -6991.2 1532.8 14879.4 21870.5
2005 13042.0 4108.6 4420.5 -6 328.3 1496.7 16739.6 23067.8
2006 13116.6 4 367.4 4396.1 -5372.9 1460.6 17967.8 23340.7
2007 13367.7 6144.9 4 488.5 -6974.7 1435.8 18462.2 25437.0
2008 13186.3 5475.5 4340.2 -7045.5 1421.8 17378.3 24423.8
2009 11922.8 2294.4 4381.1 -7472.1 1376.2 12502.5 19974.6
2010 12874.7 2239.2 4329.2 -9901.1 13394 10881.3 20782.5
2011 12029.0 3719.5 4345.4 -10228.0 1250.6 11116.6 21344.6
2012 12071.3 3565.4 4379.5 -9217.1 1211.7 12010.8 21228.0
2013 11419.7 3000.4 4357.3 -8504.5 1170.6 11443.6 19948.1
2014 11049.6 3176.9 4529.7 -7332.0 1113.0 12537.1 19869.1
2015 11057.1 3396.6 4600.3 -6 705.0 1042.2 13391.2 20096.2
2015/1990, % -66.6 -24.6 -48.0 90.9 -33.9 -69.9 -58.2
Energy

Energy sector is the most significant source of GHG emissions in Lithuania with 55% ktierdatal
emissions (excl. LULUCF) in 2015. Emissions from energy includg C&, and NO.

Emissions of total GHG from energy sector haeerdased almost 3 times from B37.7 kt CQ eq. in

1990 to 11057.1 kt CQ eq. in 2015 (Figure-8). Significantdecrease of emissions was mainly due to
economic slump in the period 199995. During the fast economic growth over the period ZiB

GHG emission in energy sector was increasing about 2.5% per annum. The global economic recession
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had impact on GHG rexttion in energy sector by 9.6% in 2009. The closure of Ignalina NPP and GDP
increase had impact on GHG increase by 8% in 2010.

During the period 199Q015 the share of transport sector significantly increased. In 1990 transport sector
accounted for 17.6%f total GHG emission in energy sector whereas in 2046.2%. This growth is
influenced by the rapid increase of the density of transport rontetha number of road vehicles.
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Figure 3-8. Trend of GHG emissions in energgtee during the period 199Q015

The increase of GHG emissions from fugitive sources is mainly caused by the increaseeofi§dibns
from natural gas distribution, reflecting the increase of the length of natural gas pipelines. Since 2000
GHG emissionsrbm this subsector was increasing by average 3.2% per annum.

Industrial Processes and Product Use

Emissions from industrial processes and product use (referred to -@nergy related ones) amount to
16.9% of the total emissions (excl. LULUCF) in 2015.i&ions from industrial processes and product
use include CQ N,O and Fgases emissions. Emissions of total GHG from the industrial processes and
product e sector have decreased frof02.7 kt CQ eq. in 1990 to 396.6 kt CQ eq. in 2015 (Figure

3-9).

CQO, emissions from ammonia production contributed 15.3% to the total nationaé@iGsions (excl.
LULUCEF) in 2015. The lowest emission of G@as in 1993 due to decrease of the ammonia production
and the peak of CQemissions were in 2007 when the amnaopioduction increased. Comparing with
2014 CQ emissions increased [796.
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Figure 39. Trend of GHG emissions in industrial processes and product use sector during the peri@®1890

Nitric acid production is the single soerof NJO emissions in industrial processes sector and accounts

for 83% in the total national )0 emissions (excl. LULUCF) in 2015.,8 emissions had been
increasing since 1995 and reached its peak in 2007. After the installation of the secondaryircatalyst
nitric acid production enterprise in 2008 the emissions,&f 8ropped drastically till 2010 and started to
increase because of the increase of production capacity. After 2011 emissions began to decrease because
the project (ANi t rctonRrojeChatiGe &litriEAaid Blant imAB Adhentd Eertiliser
Factory) of catalyst installation has been finished. Comparing with 2014 nitric acid production increased

by 4.7%, however NO emissions decreased by 28.6%.

Agriculture

Agriculture sector is thesecond most important source of GHG emissions in Lithuania contributing
22.9% to the total GHG emission (excl. LULUCF). The emissions from agriculture sector in 2015 include
CH,, N,O and CQ emissions. Emissions of total GHG from agriculture sector haeeedsed 1.9 times

from 8853.5 kt CQ eq. in 1990 to 400.3 kt CQ eq. in 2015 (Figure-20).
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Figure 310. Trend of GHG emissions in agriculture sector during the period-2026

Emissions from agriculture sector decreasadsgntially in the beginning df99Gs. The agriculture

sector contributed 24% of the national GDP in 1992 and employedol®% t he | aboumrs f orce
agriculture, efficient according to the past soviet standards, produced a huge surplus thabtcbeld n
consumed domestically. Lithuania was producing crops, developing livestock farming and food
processing industry. Crops accounted for 1/3 and livestock for 2/3 of the total value of agricultural output.
Lithuanian agricultural production was high eghuo allow the export of about 50% of the total output.

Significant reforms were introduced in the e&890s, particularly after the restoration of independence.
The reform included the festablishment of private ownership and management in the aigrécaector.
Legislation defined dismemberment of the collective farms, but they did not definitively ensure their
replacement by at least equally productive private farms or corporations. Agricultural production
decreased by more than 50% from 1989 to419%e farms were broken into small holdings, averaging
8.8 ha in size, often not large enough to be economically viable.

Agriculture sector is the most significant source of the &tl NO emissions accounting for 56.4% and
85.1% in the total ClHand NO emissions, respectively. The emissions of,@hd NO from agriculture

sector decreased by 61.2% and 32.4% compare to the base year, respectively. The reduction of CH
emissions is mostly caused by the decrease in total number of livestock population.

The major part of the agricultural CHmission originates from digestive processes. Enteric fermentation
contributes 48.5%, manure managenieni9% to the total national Gtmissions.

Agricultural soils are the most significant source gONemissions acamting for 78.6% in the total
national NO emissions.

LULUCE

The Land Use, Lantlse Change and Forestry (LULUCF) sector for 29005 as a whole acted as a

CO, sink except in 1996 and 199%hen emission constituted to516 kt CQ eq. and 142.8 kt C{eg.

(Figure 311). That is explained by sudden spruce dieback that caused huge losses in trees volume, in
L i t h s spruceastands, which has direct impact on biomass calculations ang bal&@e from this

sector.

Lower removals from LULUCF sector in 201&omparing with 2014 has been mainly caused by
decreased mean annual volume change from forest land (from 46hmiflin 2014 up to 3.6 miibn m*

in 2015). For instance, total removals in forest land decreased to 8,898 kt @05 comparing with 9
262 kt CQ, removed in the previous year.
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Figure 3-11. Total GHG emissions/removals from LULUCF sector for the period-2026

Waste

The waste sector accounted for 5.2% of the total greenhouse gas emissions in 2015 (excl. LOUh&ICF)
emissions from waste sector included ££OH, and NO emissions. Emissions of the total GHG from
wagde sector have decreased frofa7b.7 kt CQ eq. in 1990 to D42.2 kt CQ eq. in 2015 (Figure-32).

Solid waste disposal on land including disposkewage sludge is the largest GHG emission source
from waste sector. It contributed around 77% of the total GHG emission from waste sector in 2015
(73.9% excluding disposal of sewage sludge). GHG emissions occurring due to solid waste and sewage
sludge d@sposal on land were increasing slightly from 1990 to 2003 and then started to decrease due to
reduction of disposed waste, extraction of landfill gas, anaerobic digestion of sewage sludge.

Certain increase of emissions was observed from 2001 to 2003 aandawsed mainly by disposal of
large amounts of organic sugar production waste. In later years the producers managed to hand this waste
over to farmers for use in agricute and GHG emissions declined.
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Figure 3-12. Trend of GIG emissions in waste sector during the period 12005
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Wastewater treatment and discharge contributed around 18.4% of GHG emissions from waste sector in
2015. Wastewater in Lithuania is treated in aerobic treatment systems with minimyge@ation.
However, significant part of population still does not have connection to public sewerage systems and
emissions from sewage collected from septic tanks are significant.

KP-LULUCFE

Removals and emissions resulting from forestry related activities (afforesfAjioreforestation (R) and
deforestation (D)) are addressed in Article 3.3 of the Kyoto Protocol. Reporting under this article was
mandatory during the first Kyoto Protocol commitment period (200B2) and shall be mandatory
accounted and reported dugirthe second commitment periodrticle 3.4 includes the following
activities: forest management, cropland management, grazing land management and revégettimn.

first commitment period Lithuania had chosen to elect forest management (FM). Litboatifaues to
account emissions and removals from FM activity as it is an obligatory activity in the second commitment
period. The obligatory accounting period for UNFCCC for cropland management and grazing land
management activities begins on 1st Jan@aga.

Net removals from Article 3.3 activities for the first commitment period wet&.41 kiCO, eg. in 2012.
Second commitment period has started with total removal64odl kt CO, eq. in 2013. Afforestation
and reforestation resulted in net removals-219.84 ktCO, eq. and deforestation net emissions of
213.43 ktCGO, eq., whereas in 2015 afforestation/reforestation rates were higher and defordstation
significantly lower (A/Ri net removals 0f288.89 kt CQ eq., Di net emissions of 26.63 kt G@q.),
which resulted in total removals €162.26 kt CQeq. from A/R/D activities.

The area subjected to A/R was 44.59 tlamada in 2015. There could be two moments distinguished in
thetime series of 199Q015 describing the A/R trend line (Figure3). The first time period of human
induced afforestation/reforestation has started in 288D and is the consequence of the restoration of
Independency in 1990s. Forest expansion was the key priority among politicians therefore afforested and
reforestedareas constituted to more than 500 ha annually. But this number was steadily decreasing from
1994. After the spruce dieback which hardly hit the Lithuanian forest in 1994, afforestation and
reforestation ates again returned to the 199@vel. Another twohuge increases in A/R area were
recorded in 2002007 and 2002011 Increase inafforestation/reforestation activities in State Forest
Enterprises since 2001 was the result of increased funding for such activities while increase of
afforestation/reforeation since 2009 is mostly due to the introduction of EU support for such activities
for private land owners.
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Figure 3-13. Cumulative area of afforestation, reforestation and deforestation -2099

In the beginning of 2016&deforested area sincstbf January 1990 was @2.8 ha. Deforestation was
mainly caused by the forest area conversions to settlements (road building, cities expansion, etc.), other
l ands (e.g. quarryb6s) and wetlands (e.g. flooding

Net removals from Article 3.4 activitiorest management (FM) weré 916.8 ktCO, eq. in 2015The
area subjected to FM wasl180.2 thouandha by the end of the first commitment period anthb2.6 in
the beginning of the second comimént period, expating up to 2161.4 thouandha in 2015.

3.2 National systems in accordance with Article 5, paragraph 1, of the Kyoto
Protocol

3.2.1 Institutional arrangements for greenhouse gas inventory preparation

Detailed institutional set up for GHG inventory preparatiorrissps e nt ed i n Li thuani ads
Report 2017Chapter 1.2.1Basic elements are presented further in this chapter.

The main entities participating in GHG inventory preparation and submission process are:

- Ministry of Environment;

- Environmental Rstection Agency;

- Permanent GHG inventory expert working group;
- State Forest Service;

- National Climate Change Committee;

- Data providers;

- External consultants.

The institutional setip for GHG inventory report preparation and submission is giveigire 314.
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Ministry of Environment of the Republic of Lithuania (MoE) is a National Focal Point to the
UNFCCC. The Ministry of Environment is designated sasgle national entityresponsible for the
national GHG inventory. It has overall responsibility for thetibhal 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
administers tts 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 draft
inventoryreports.

The contact person in the Maftith overal responsibility for the national inventory.

Ms. JolantaMerk | i e n a

Chief Desk Officer, Climate Change Policy Division
Tel.: +370 706 63672

Fax: +370 706 63663

E-mail: jolanta.merkeliene@am.lt

Working group for National Climate
GHG inventory Change Committee

(ﬁ preparation and State (approval)

Data Forest Service \ )
providers (emissions/removals
(Statistics estimates) ii
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governmental j E ( Ministry of h
institutions, \/ Environment

industry etc.) : (single national
\ / Environmental entity, submissions) European
Protec_tlon Agency \_ ' ") Commission
(compilation, cross

cutting issues, QA/QC)

]

Other input:
external
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projects

Figure 3-14. Institutional setup for GHG invetory preparation

The Lithuanian Environmental Protection Agency (EPA) under the Ministry of Environment is
assigned as an institution responsible for the GHG inventory compilation and QA/QC manager. In 2012
Climate change division was established withie BEPA. The EPA responsibilities include: development

and implementation of QA/QC plan and specific QA/QC procedures, collection of activity data and
emission factors used to calculate emissions, collaboration with sectoral experts on the selection of best
available methods complying with IPCC methodology, accomplishment of-cuttdsy issues (key
categories analysis, overall uncertainty assessment, analysis of GHG testdb)ishment of GHG
inventory database and archive, where GHG inventory submssaitd all supporting reference material

is stored and maintainedc.
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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 sdagriaultural soils part of
the agriculture sector.

The EPA is responsible for compilation of the final report based on the sectoral informatioregoyid

the experts/consultantsmembers oPermanent expert working groupfor GHG inventory preparation

which was established in 2012 by the Governmental Resolution No 683. It consists of experts from the
Lithuanian Energy Institute, the Institute of Physics of the Centre for Physical Sciences and Technology,
the Institute of Animal Science of the Lithuani University of Health Sciences, Centre for
Environmental Policy, The State Forest Service and Aleksandras Stulginskis University. Composition of
the Permanent expert working group for the preparation of GHG inventory is showniie3-ib.

Members of lhe working group are responsible fagtermination of activity data and emission factors,
calculation of emissions/removals on the basis of 2006 IPCC Guidelintisg fCRF tables for
corresponding sectors, drafting relevant NIR sectorial chapppdication of sector specific QA/QC
procedures.

External experts, independent specialists providing data for the GHG inventory, may also be involved
during the inventory preparation process.

*Lithuanian Energy Institute (Stationary and Fugitives)

emergy | " Centre for Physical Sciences and Technology (Transport)

S

~

*The Environmental Protection Agency (EPA)

Industrial
Processes

*Center for Environmental Policy
Waste

*The Institute of Animal Science
agricuture * The Environmental Protection Agency (EPA)

* Aleksandras Stulginskis University
wwer | *State Forest Service

KP LULUCF

*State Forest Service ]

Fig. 3-15 The composition of Permanent expert working group fqrgregion of GHG inventory in Lithuania

The State Forest Servicainder the Ministry of Environment in the GHG inventory preparation process is
responsible for calculations of emissions and removals of LULUCF sector and Kyoto Protocol activities
under Aricle 3 para. 3 and 4. The State Forest Service representative is also a member of Permanent
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working group for GHG inventory preparation. The State Forest Service inter alia compiles the National
Forest Inventory (NFI) and the forest information system, camwig monitoring of the status of the
Lithuanian forests, collects and manages statistical data etc.

Before final submission to UNFCCC secretariat and European Commission, reports are forwarded to the
National Climate Change Committeefor comments and fihaapproval. National Climate Change
Committee was established in 2001 in the first instance and periodically renewed (the latest in January
2015). It consists of experts from academia, government andgaeernmental organizations (NGOS)

and has an advisprrole. The main objective of the Committee is to advise on the development and
implementation of theational climate change management policy.

3.2.2 Greenhouse gas inventory preparation process, methodologies and data
sources used

Work process of preparaticend submission of National GHG inventory in Lithuania is organized by
performing planned activities. The Figurel8 below shows a general overview of the GHG inventory
preparation and submission process cycle.

Lithuania has to submit GHG inventory to tE®iropean Commission by ttbJanuary and update
estimates by 1h March annually. GHG inventory to the UNFCCC secretariat shall be submittedtby 15
April annually.

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

New cycle of NIR
preparation process
January 15% April 15t
Collection of ) Application of QC A | ry S bp. K ’
AD Review by ERT* procedures pproval  Submission of ubmission o
by EPA by NCCC  NIR Draft to EC NIR to UNFCCC
May June July August September October NovemberI II:)ecember January , Februar\rI March L AJriI/
) Draft Final Revision of March 15t
. C lat
Initial planning (Revision Calculation of emissions D?;&TRIOH submission approval Draft NIR Submission of
of natienal 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 3-16. General timeline of GHG inventory preparation and submission process

One of the inventory preparation processes is data collection. This process starts with sending official
requests to data provide(e.g. industrial companies) and collecting data from official statistical data
sources. This process also involves application of QC procedures (conducted by EPA by providing
documentation QC protocols) in order to collect all references and evalotimtertainty of activity

data.
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Activity data necessary for the calculation of GHG emissions is collected from published materials and
official national and international databases. Not published data is gathered from relevant authorities
(institutes, imustry companies etc.) on the request of the EPA.

The main data providers for GHG inventory estimation are:

- Statistics Lithuania (Statistical Yearbooks of Lithuania, Sectorial Yearbooks on energy balance,
agriculture, commodities, natural resources andrenmental protection);

- The State Forest Service under the Ministry of Environment (NFI data, Lithuanian Statistical
Yearbooks of Forestry);

- The Environmental Protection Agency-¢Bses data, wastewater and waste data).

Table 32. Main data sourcgused in the GHG inventory

Sector Main data sources

) Energy Statistics database (Statistics Lithuania)
1.A Energy: Fuel Combustion EU ETS emission data

Energy Statistics database (Statistics Lithuania)

1.B Energy: Fugitive Emissions Lithuanian Geoloiral Service
Individual companies

Individual production plants
2. Industrial Processes and Produ EU ETS emission data
Use Industrial statistics database (Statistics Lithuania)
F-gases database (EPA)
Published literature
The Registerof Agricultural Information and Rural Business Centre
Ministry of Agriculture
Agricultural Statistics database (Statistics Lithuania)
Regional Waste Management Centres
Published literature
International Fertilizer Association (IFA)
NFI (National Forest Inventory)
Standwise Forest Inventory
State Forest Cadaster
Lithuanian Statistical Yearbook of Forestry
National Paying Agency database on A/R areas
Published literature
Waste database (EPA)
5. Waste Water and wastewater datede (EPA)
Regional Waste Management Centres

3. Agriculture

4. LULUCF/ KP-LULUCF

Lithuaniads GHG emission inventory includes all/l
Guidelines with some exceptions, which have a minor effect on the total GHG emissions (insignificant
categories n t er ms of the overall l evel and trend in

covered by GHG inventory.

The GHG inventory is prepared in accordance with IPCC methodology:

- 2006 IPCC Guidelines for National Greenhouse Gas InventdABE( 2M6);

- 2013 Supplement to thé@6 IPCCGuidelines for National Greenhouse Gas Inventories: Wetlands
(IPCC, 2014,

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

Greenhouse gas inventory 64



GHG inventory is prepared also tagi into account requirements, provided in Regulation (EU) No
525/2013 of the European Parliament and of the Council on a mechanism for monitoring and reporting
greenhouse gas emissions and for reporting other information at national and Union levet televan
climate change and repealing Decision No/2804/EC.

Simple equations that combine activity data wethission factors are used. Different sources in the
transport, agriculture, waste and LULUCF sectors necessitate the use of more complicatedlseatio
models. Advanced and counspecific approaches (Tier 2 and Tier 3 methods) are used wherever
possible, as these are designed to produce more accurate emission estimates than the basic (Tier 1)
methods.

The choice of methodological tier for the midual categories depends among other things on the
significance of the source. Thekcategories analysis for the GHG inventory is performed according to
the 2006 IPCC GuidelineApproach 1 and Approach 2 level and trend assessment of the key ca)egorie
by EPA annually. The analysis covers all of the sources and sinks of the inventory. The Approach 2
methodology makes use of categspecific uncertainty analysis. The categories identified by Approach

2 that are different from categories identifiedApproach 1 are treatexs key categories.

The level of disaggregation used for the key category analysis isrmed by taking into account
countryspecific issues, specifically, in energy and agriculture sectors key categories are broken down
into subsaurce 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 significasbsnte categories.

Approach 1 key category (level assessment) with a highest edidrilio national total emission in 2015

and 1990 was 4.A.1 Forest land remaining forest lamdrbon stock change in biomass ¢EQts
contribution to national total was 20% in 2015 and 10% in the base year. The second most important
source of greenhoasgas emissions in 2015 was 1.A.3.b Road transportation accounting for 12% of the
total emissions whereas in the base year it was 1.AA.1l.a Public electricity and heat prdduiiiad

fuel (CQ,) accounting for 9% of thtal emissions.

Results of the pproach 1 and Approack Level and Trend key categories analysis are provided in
Annex IIl.

Inventory estimates are periodically recalculated. This occurs for a number of reasons, including revisions
in key external data sources and revisions of datdalirmprovements in the estimation methodology or

the inclusion of additional sources, input from the QA/QC activities and recommendations from
international review process. Recalculations are conducted in accordance with the IPCC methodology and
are repored in NIR of each sector. To ensure the accuracy of the estimates and to maintain consistency of
the series through time, recalculations of past emissions estimates are undertaken for all previous years to
view the actual difference of recalculation penfied.

During 20152017 Lithuania participated in several projectgiprove the quality of GHG inventory:

- Norway Grants partnership project AnCooperatio

Nor way under t he p r-ouddng and iNstittioralScoope@itiop aetwiedny
beneficiary state and Norwegian public insti
implemented in 201:2017. The partner of this program was Norwegian Environment Agency,
which is the national entity responsible for Ghhventory preparation in Norway. The objective

of this partnership project was <capacity bui
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system for the preparation of GHG inventory to comply with the relevant UNFCCC and Kyoto
protocol reporting requements. The main purpose of this project was to share experiences of
implementation the new 2006 IPCC Guidelines in GHG inventory.

- In 20162017 the Baltic experts network for GHG inventory and projections and PaMs reporting
was established, joiningexpes f r om Latvi a, Lithuania and Est
Expert Net work for Greenhouse Gas I nventory,
The network was established in order to improve the quality of inventory and projections
preparation ungk EU and UNFCCC in Baltic countries. Networking would allow acquiring
necessary knowledge and sharing experience between experts. Baltic countries share similar
natural, economic, social and political conditions that influence GHG inventory reporting
proaedures, as well as reported content.

3.2.3 Quality assurance and quality control

Quality assurance and quality control (QA/QC) is an integral part of the inventory process. The quality
requirements set for the annual inventofietransparency, consistency, goanability, completeness,
accuracyi are fulfilled by implementing the QA/QC procedures. The outcomes of the QA/QC may result

in a reassessment of inventory or category uncertainty estimates and to subsequent improvements in the
estimates of emissions aremovals.

Lithuanian Environmental Protection Agency has the responsibility feordimating the quality
assurance and quality control (QA/QC) process of the greenhouse gas inventory.

As a GHG inventory compiler and QA/QC manager EPA performs generat@@€dures which involve

check of all the input data, assumptions and data criteria, references provided, emission calculations, units
and conversion, consistency between source categories, aggregation and transcription. Besides of general
check EPA fills h the checklist for primary data check and QC protocols which record all the corrective
actions taken. General control procedures also involve QC of documentation and archiving system. The
data providers, sectoral experts are also responsible for thgyaqidheir own inventory calculations and

for i mpl ementing and documenting the QA/ QC proce
greenhouse gas inventory comply with the 20BC Guidelines.

Categoryspecific QC checks, including technical reviesithe source categories, activity data, emission
factors and methods, are applied on a-4gsease basis by focusing on key categories and on categories
where significant methodological and data revisions have taken place.

A QA/QC plan is a fundamentalegnent of a QA/QC system. The Ministry of Environment and the
Environment Protection Agency are responsible for the development and update of QA/QC plan. The last
update of QA/QC plan was performed in 2016. 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 nationalseoms and removals estimates for the purposes of
meeting Lithuaniabds reporting commitments under t

The aim of Quality Assurance (QA) procedures is to review the complete GHG inventory by the third
party which is not direcyl involved in preparation of inventory to assess its quality i.e. assure that best
available data and methods are used. Review for QA can be applied either for the whole inventory either
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for a certain sector. QA pr oc e thasapplisd by performing t h uan
scheduled international review (UNFCCC review, EU review) or performing national QA procedures.

More detailed information about Lithuanian GHG inventory QA/QC system is provided Ghtyater
1.2.3 of LithuanmnyRep@t0lNati onal Il nvento

3.3 National registry

General description and background information on the National GHG Registry is included in the
Lithuaniads I nitial Report, submitted to the UNFC
completely operational since 005 unt il 20 June 2012 when the EU
registries were consolidated to the Union Registry.

The Registry of Lithuania operates on a consolidated IT platform and shares the same infrastructure
technologies as other 28 national stges of the Consolidated System of EU registries (CSEUR)
platform (more information on technical functionalities of the Union Registry is provided in thehEU 6
and th National Communications).

In April 2011, a 4eye transaction verification mechanisrasnimplemented as a counter measure against
phishing and session hijacking. The Addition of theyé4 verification mechanism means that for each
internal and external transfer of units a confirmation of at least two authorised representatives of an
accountholder is required. Each initiated transaction in the Registry is finalised after receiving an SMS
containing a challenge code.

The log on used to be performed via the European Commission Authentication Service (ECAS) system
which was a security gate &mter into the informatics environment of the Commission. On 3 November
2016, the previously wused ECAS service was <chang
safety of i nformati on contained i n t he Regi str
authentication service more udggendly. New authentication service requires each representative a user

to log on to a website by entering ammail address and a password, receives an SMS with personal
passwords for each transaction. The log on isopesd via the European Commission Authentication

Service (ECAS) system which is a security gate to enter into the informatics environment of the
Commission. Access to the Registry is blocked, if too many incorrect passwords are entered in a row.
Actions wih the Registry objects (emission allowances and Kyoto units) in the Registry secure zone can

be performed only by registered users.

To ensure the safety of information contained in the registry, the identification by user name and
password is used. Accesssthe registry is blocked, if wrong user name and password are entered several
times. Actions with the registry objects (emission allowances and Kyoto units) in the registry secure zone
can be performed only by registered user.

As required by the annex EE paragraph 32(a) to decision 15/CMP.1, Lithuania provides the name and
contact information of the current registry administrator designated to maintain the national registry:
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Ms. Toma Juraita

Chief Desk Officer, Lithuanian Environmental InvestmEand (LEIF)
Tel.: +370 8216 9599

Fax: +370 5216 9399

E-mail: t.juraite @laaif.It

3.3.1 Legislation regulating the registry activity

The National GHG registry is operated in consolidated manner with the Union Regisitgordance

with the Commission Regulation (EC) No 389/2013 of 2 May 2013 establishing a Union Registry
pursuant to Directive 2003/87/EC of the European Parliament and of the Council, Regulation (EC) No
525/2013 and No 406/2009/EC of the European Paei and of the Council and repealing Commission
Regulations (EU) No 920/2010 and No 1193/2011.

Following the Commission Regulation No 389/2013 the Union Registry is administrated by central
administrator (the European Commission) in cooperation with the mib e r Statesb®d n a
administrators. The central administrator ensures that the Union Registry conforms to the functional and
technical specifications for data exchange standards. Also, the central administrator operates and
maintains the EU Transactidwog (EUTL) in accordance with the provisions of this Regulation.

In order to implement provisions of the Commission Regulation No 389/2013, the Law on Financial
Instruments for Climate Change Management was amended on 9 May T2 Raw lays down the
provisions on operation and management of accounts under the jurisdiction of the Republic of Lithuania
in the consolidated Union Registry.

The Rules of the Use of the Union Registry were approved by the Order of the Minister of Environment

No D1-817 on 6 Novmber 2013. These Rules determine the functions of the national administia¢or

Lithuanian Environmental Investment Fund (LEIF), management of accounts in the Union Registry,

rights and responsibilities of the EU ETS operators, provisions for useramdeger i ng of account

3.3.2 The registry website address and information available in the website
The internet address of the Union Registry changed in 2012 and now it is accessible at:

https://etsreqistry.webgate.ec.europa.eu/eureqgistry/LT/index.xhtml

Implementing Commission Regulation (EC) No 389/2013 with the preference for 28 January 2003
European Parliament and Council Directive 2003/4/EC on public access to envitahim@rmation in

accordance with the UNFCCC States conference decision No 13/CMP.1, the information on account
holdings, account list, transaction information, project list and consult fee is provided in the public zone

of the Registry. Confidential iofr mat i on i s considered as referred t
the Commission Regulation (EC) No 389/2013:

filnformation, including the holdings of all accounts, all transactions made, the unique unit identification
code of the allowances ancethinique numeric value of the unit serial number of the Kyoto units held or
affected by a transaction, held in the EUTL, the Union Registry and any other KP registry shall be
considered confidential except as otherwise required by Union law, or by pnsvidfimational law that
pursue a | egitimate objective compdollowngtheRulest h t hi
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for the Use of the Union Registry approved by the Order of the Minister of Environment-8Bb7Ddn 6
November 2013 data andformation on the Union Registry are provided in accordance with Articles 109
and 110 of Commission Regulation No 389/2013, national legislation, the other legal acts and
international agreements of the Republic of Lithuania.
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4 POLICIES AND MEASURES

Li t h u climategdlisy is defined in government programmes, legal acts and in National strategy for
climate change managemekffective climate change policies require global collaboration and actions.
Therefore, the Lithuanian climate policy is based on international agreements: the UNFCCC, the Kyoto
Protocol, Paris agreement and the common policies of the EU.

This chapter contains information on the climate change policy making process (includimietioé r

local governments in the context of climate change policy), national GHG targets, strategies for
sustainable development, as well as description of the system for monitoring and evaluation of policies
and measures over time. Also this chapter coeersssectorial policies and measures. Strategies and
plans for individual sectors are presentedhiaptersoelow.

4.1 The Kyoto Protocol

Lithuania takes part in the global climate change mitigation process and is one of the 195 countries of the
world thathave ratified the United Nations Framework Convention on Climate Change (UNFCCC). The
UNFCCC entered into force on &lof March, 1994. The Seimas of the Republic of Lithuania ratified the
UNFCCC in 1995. The Kyoto Protocol (KP) was signed in 1998 anfiechtn 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 26882 and has fulfilled its obl&ion reducing more

t han &GHG emisi®as 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 commitmentogeadf the Kyoto Protocol, starting onst January

2013 and ending on 31st 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
coomi t ment period, and amending and further | aying
mitigation commitments during the second commitment period. The Union and its Member States agreed
at the Doha Climate Change Conference to a quantified iemiseduction commitment that limits their
average annual emissions of GHGs during the second commitment period to 80% of the sum of their base
year emissionsThe Seimas of the Republic of Lithuania ratified theha Amendment of the Kyoto
Protocol as wélas the EU, its Member States and Island Agreement on the joint implementatti@n of

Doha Amendment of the Kyoto Protocol in 2015.

4.2 The policy making process

The major documents on environment issues are passed by the Seimas of the Republic o lothuani
adopted by the Government. The relevant measures can be taken at the national and local level. The
Ministry of Environment is the main managing authority of the Government of the Republic of Lithuania
which forms the «c¢ount rentélsprotection, tfoeestry atilizatory of aaturale n v i r
resources, geology and hydrometeorology, territorial planning, construction, provision of residents with
housing, utilities and housing, as well as coordinates its implementatierMinistry of Environmat of

the Republic of Lithuania is the main responsible and coordinating institution for the development of
climate change policy and its implementation in Lithuania.
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In Lithuania, climate policy is integratewith the decisiormaking processes in energiyansport,
agriculture, waste, forestry and lande sectors and territorial plannirigsues related to development
and implementation of the climate change policy are carried out by Ministry of Findiristry of
Energy, Ministry of Economics, Ministy of Transport and Communications, Ministry of Agriculture,
Ministry of Health Ministry of Interior, Ministry of Foreign Affairs, Ministry oEducation and Science

and institutions supervised by the relevant ministries. Institutions supervised by thetryMiof
Environment, whichareresponsible for climate change issues: Environmental Protection Agency, State
Forest Service, Lithuanian Hydrometeorological Sentidtduanian Environmental Investment Fund.

The main national strategic document which ideldargets and objectives related to climate change is
National Strategy for Climate Change Management Policy which lays down the targets and
objectives for climate change mitigation and adaptation by ZDE®.Strategy implements the EU legal

acts of theClimate change and energy package till 2020 and replaces the National Strategy for the
Implementation of the UNFCCC until 2012. The goal of this Strategy is to develop and implement
climate change management policy in Lithuania. Strategy sets theehofuntil 2020), indicative mid

term (until 2030 and until 2040) and lotgym (until 2050) goals and objectives in the field of climate
change mitigation and adaptation.

For the implementation of goals and objectives of the Strategyntie-institutio nal Action Plan on

the implementation of the Goals and Objectives for 2023020 of the Strategy for the National

Climate Change Management Policyhhas been approved by the Government Resolution No 366 and it is
annually updated. The purpose of the ActioanPik to provide financing for climate change mitigation

and adaptation measures foreseen for the implementation of the goals and objectives of the Strategy and
to ensure an intanstitutional cooperatioriThe implementation of the Plan is coordinatedhs/Ministry

of Environment. The Ministries of Finance, Energy, Transport and Communications, Economy,
Education and Science, Agriculture and the Interior, as well as municipalities, the Research Council of
Lithuania, state research institutions and ursifieys, companies, entities, organisations and other persons
participate in the implementation of the measures within their competence and allocating funds for their
implementation of the measures. While drawing up sectorial development programmestitotésimal

action plans or other planning documents for their respective management areas, the ministries shall
mainstream the targets and objectives for climate change mitigation and adaptation set out in the Strategy,
in order to provide for specific msures to implement those targets and objectives and to ensure close
interinstitutional cooperation.

The National Climate Change Committeehas been established for advisory purposes on the
development of the Lithuanian climate change policy and coordimaif its implementationThe
National Committee on Climate Change was set up in 2001 in the first instance and renewéd lin 201
consists of experts from government, academia anejoeernmental organizations (NGOs) and has an
advisory role. The mainbpective of the Committee is to ensure attainment of the goals related to the
restricion of GHG emissions as set in the National Sustainable Development Strategy and
implementation of the measures for attaining such goals. Also, the Committee has ittat@dhe 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 EEgal acts related to the UNFCCC. Also, the Committee
submits proposals regarding the annual priorities for the financing of climate change management
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measures under the Special Program for Climate Change, which is set up by the Law on Financial
Instrumerts for Climate Change Management adopted on 7th July 2009.

Since 2010 a Special Program for Climate Change has been developed as it was determined in the Law
on Financial Instruments for Climate Change Management. The Program aims to develop anladditiona
funding for climate change management measures. The Program funds are kept in a separate account of
the State Treasury. The Program funds are used for iecrerasrgy efficiency, use of RE&hd
implemenation of the measures ohtérinstitutioral Action Plan on the Implementation of the Goals

and Objectives for 2012020 of the Strategy for the National Climate Change Management Policy.

Under requirement of the Regulation (EU) No 525/2013 the main institutions involved in the preparation
of thereports orPolicies & Measures and GHG emission projections are:

Ministry of Environment;
Environmental Protection Agency;
State Forest Service;

- Data providers.
The Ministry of Environment has overall responsibility for the national system of GHG inyentor
preparation as well as of PaMs and projections reporting. Environmental Protection Agency (EPA) is
responsible for calculation of GHG emissions projections based on activity data received from data
providers and the preparation of part on GHG emissiojegtions of the report foenergy, industrial
processesagriculture andwaste sectors. The State Forest ServideS($s responsible foprojections
preparationof LULUCF sector. The Ministry of Environment requests the data from data providers on
adopta, plannedand implementegbolicies and measurdsy sending out the questionnaires and official
letters to the responsible ministries and other institutiovtich areobliged to provide information
according to the Government Resolutin 388 adopted orn7 April 2004, key industry companies as
well as to science research institutions.

Detailed information aboytolicy making process and responsibilities providedcint huani ads r ep
Eur opean Cholitias & Measares afid Projections of Greenbd@as Emissions in Lithuania
20170

The right of access to information in official documents is a basic civil right protected by the Lithuanian
constitution. Al legal acts are placed in the internet portal of the Parliament of the Republic of Lithuania
(www.Irs.If). Also legal acts, reports and information related to the climate change topic are available on
the internet portal of the Ministry of Environment of the Republic of Lithuamian(.am.l?).

4.3 National and regional crosssectorial programmes

The main goals of climate policy are as follow:

- ensure Lithuaniabds contribution to climate <c¢ha
social and economic interests;
- promot e Labilityhowdaptitozlinate change and its impacts.
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The Lithuanian climate change policy is developed in line with the targets and objectives laid down in the
international agreements under the United Nations Framework Convention on Climate Change
(UNFCCC) the EU strategic documents and legislation.

The main national strategic documents and programmes which include targets and objectives related to
climate change mitigeon are presented below.

Lithuani ads Pr ogwaeappoved by tetPanigpt of2he Républic of Lithuanian in

201 2. It defines the Stateds vision and prioritie
2030. This is the main guiding policy which should be used while preparing and developing the national
sectoriddevelopment plans or programs.

The National Progress Programme for 2@D20 was approved on 28 November 2012 by the Resolution

No 1482 of the Government of the Republic of Lith
Strategy 2030; andtheai n priorities for the wuse of the EU f
Framework 2014020 were determined.

As one of the outcomes @fi t huani ads Progress Strategy #dALithua
Programme for 2012020, the Lithuaniafnnovation Programme 2012D20 was approved to create a

legal model for strengthening innovation potential of business sector, as well as for more effective policy
making and innovative public sector and joint activity among business, science and edosttidions.

One of the measures laid down in the implementation plan of the Lithuanian Innovation Programme
20142020 aims to support eddendly, energy saving green R&D and innovation activities producing

and realizing high adde¢hlue products. Mover, energy and sustainable environment related area is

also supported through peemmercial procurement aiming at creating innovative products in this field.

The National Reform Programmewas adopted on 27 April 2011 by the Resolution No 491 of the
Govanment of the Republic of Lithuania. The Programme summarises the main structural reforms that
Lithuania projects in its effort to eliminate obstacles to economic growth and achieve the nationally
established quantitative targets in the contexhefStrat e gy A E u r. dhisdPrograddntn® provides

an overview of the present situation in the areas evaluated by the quantitative targets, their projections for
2015 and 2020 and priorities for action planned to achieve the identified nd¢ioslabbjectives. The

progress is measured using five quantitative targets and one of them is energy and climate change. The
key policy directions in energy and climate change are: increasing the use of RES, improving energy
efficiency and limiting GHG emissions.

The meastes foreseen for implementation of the National Reform Programme 2020 are set in the
sectorial programmes. Programmes are harmonized, e.g., targets related to energy efficiency in one
programme are the same as in another. As typically different instiudi@ninvolved in implementation

of the Strategy, an intenstitutional action plan is drawn in order to set clear actions what should be
undertaken in order to implement particular programme. For monitoring and evaluation of progress,
institutions shallearly report about actions in the previous year.

Key climate change management policies

In order to ensure the implementation in the international agreements and the EU legal acts defined
targets for Lithuaniapn 6 November 2012 by the Decree Ne2875the Parliament of the Republic of
Lithuania approved thBlational Strategy for Climate Change Management Policyvhich lays down

the targets and objectives for climate change mitigation and adaptation byrB@58trategy implements
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the EU legal acts of thClimate change and energy package till 2020 and replaces the National Strategy
for the Implementation of the UNFCCC until 2012.

The goal of this Strategy is to develop and implement climate change management policy in Lithuania.
Strategy sets the shdadrm (until 2020), indicative miterm (until 2030 and until 2040) and leterm
(until 2050) goals and objectives in the field of climate change mitigation and adaptation.

The Lithuanian legally binding shet¢erm climate change mitigation targets by 262€:

- achieving that GHG emissions of EU ETS sectors do not exceed 8.530 million tonnesqf, CO

- achieving that noETS sectors meet their annual GHG emission targets and do not exceed
1524 million tonnes of CQeq. by 2020;

- achieving that the shaxd renewable energy resources (RES), by comparison with the overall final
energy consumption of the country, accounts for minimum 23%;

- reducing energy consumption by 1.5% every year (reducing energy consumption in 2020 by 17% as
compared to 2009);

- reachhg in 2020, no | ess than O0.38% of the countr
shortterm climate change mitigation targets.

The Strategy also lays down indicative mediterm climate change mitigation targets that Lithuania will
contribute tovards the implementation of the EU GHG emission reduction targets: reducing GHG
emissions by 40% by 2030 and by 60% by 2040. The indicativetésnytarget of the Strategy is to
reduce GHG emissions by 80% by 2050, compared to 1990 levels.

The Strategy irEnglish is available on website of the Ministry of Environment of Republic of Lithuania:
http://www.am.It/\VI/index.php#a/12869

For the implementation of goals and objectives of the Stratbgyinter-institutional Action Plan on

the implementation of the Goals and Objectives for 2023020 of the Strategy for the National

Climate Change Management Policyhas been approved by the Government Resolution No 366 and it is
annually updated. The purposetb& Action Plan is to provide financing for climate change mitigation

and adaptation measures foreseen for the implementation of the goals and objectives of the Strategy and
to ensure an intdnstitutional cooperationin 2014 Action Plan withmeasures 020152017 was

adopted by the Resolution N33 of the Government of the Republic of Lithuania, followed by the latest
amendment in 2016 by the Resolution No 846 of the Government of the Republic of Littuitania
measures for 2012019.

The implementatio of the Plan is coordinated by the Ministry of Environment. The Ministries of
Finance, Energy, Transport and Communications, Economy, Education and Science, Agriculture and the
Interior, as well as municipalities, the Research Council of Lithuania, aéarch institutions and
universities, companies, entities, organisations and other persons participate in the implementation of the
measures within their competence and allocating funds for their implementation of the measures. While
drawing up sectorialdevelopment programmes, interinstitutional action plans or other planning
documents for their respective management areas, the ministries shall mainstream the targets and
objectives for climate change mitigation and adaptation set out in the Stratemgemto provide for

specific measures to implement those targets and objectives and to ensure close interinstitutional
cooperation.
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The National Climate Change Committee has been established for advisory purposes on the development
of the Lithuanian clirate change policy and coordination of its implementation. The Committee includes

21 representatives of ministries, municipal authorities, research and study, industrial and non
governmental organisations.

The Effort Sharing DecisiofEU Decision No 406/2IB/EC)has been effective in helping stimulate new
national policies and meassfor the GHG emission reduction in the sectors not included in the EU ETS
in the period 2012020 A new | e gi Effora$SharimgeRequlationd was aresented by the
Commission in July 2016. Tharaft Regulation sets out binding annuaHG emission targets for all
Member Statesn nonEU ETS sectorgor the period 0f2021 2030, which maintained binding annual
GHG emission limits for each Member State. Emissions $mitl be set for each year in the 10 year
periodup to 2030 according to a decreasing linear trajectory.

Existing flexibilities under the Effort Sharing Decision are retained, and two new flexibilities are added.
These are:

- a oneoff flexibility to transfe a limited amount of allowances from the EU ETS: covering some
emissions in the neBTS sectors with EU ETS allowances which would normally have been
auctioned.

- a new flexibility tousea limited amount of credits from the land use (LULUCF) sector: to
stimulate additional action in the land use sector.

The European Parliament adopted its position with respect to the prdpegeldtion on 14 June 2017,
and the European Council adegits position inOctober2017andtrilogue negotiationareon-going

Integrated National energy and climate plans

The Commi ssionbés Communication on a Framework St
February 2015 explains that the Energy Union needs an integrated governance and monitoring process, to
make sure that engy-related actions at European, regional, national and local level all contribute to the
Energy Uni on dre natidnal elant take a solistic approach and address thekdiye
dimensions of the Energy Uniorenergy security; the internal energgarket;, energy efficiency;
decarbonisation; and research, innovation and competitivenessintegrated way which recognizes the
interactions between the different dimensiaNational plan will cover the period from 2021 to 2030,

including a perspectesuntil 2050 in order to ensure consistency with {@rgn policy objectives at the

national and EU levellhe Ministry of Energy and Ministry of Environment are jointly coordinating the

Energy Union governance process within the Government of Lithuahey fave initiated an Inter

ministerial Working Group to support the process of developindntiegratedNational Energy Climate

Plan (NECP). The Working Group is chaired by the two -wdeisters of the above ministries, on a

working level the Ministry bEconomy, Ministry of Science and Education, Ministry of Agricultural and
Ministry of Transport, Ministry of Foreign Affai:l
well as experts from the various ministries, especially Ministry of EnerdyMinistry of Environment

are active members of the groupheldevelopment of the analytical base is ongotional Energy

Climate Plan draft should be prepared until 2018 and final plan until 2019.
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4.4 Policies and Measures and their effects

This chapterprovides information on adopted and planned policies and measures, which contribute to
achieve the GHG mitigatiatargets

There are several directions of climateangepolicy where appropriate measures are made to achieve
overall goals.

Table 41. Climak change policy directions

Climate policy Goals of sectorial policies related to

ST climate change Sectorial policy planning documents

The National Energy Strategy

National Energy Independence Strategy

Energy Effciency Action Plan

The Republic of Lithuania Energy efficiency law

Multi-apartment Building Renovation (Modernization

Programme

Public Building Renovation Progmme

Order for the development and implementation

programs on quarter energy efficiency impnmeant

The Lithuanian Law on Heat Economy

The National Energy Strategy

- To increase the share of renewal National Renewable Energy Resources Developn
energy sources (RES) in the balancg Strategy

- Toincrease energy efficiency

energy sources National Renewable Energy Resources Programmy
ENERGY - To increase share of district heati| 20162020.
from RES Recommendati ons on the
- To promote of the RES use in indusi energy strategic directions
sector Multi-apartment Building Renovation (Modernizatio
Programme

- To reduce relative consumption |
thermal energy per unit of the us( Strategy on dwellings of the Republic of Lithuania
dwelling area by up to 30% by 2020

- To implement energy saving
technologies

Law on Energy from Renewable Sources

Programme of Public building renovation

The Programme on Heat industry development in 2(
- To renovée buildings 2021

Program for Increasing the Energy Efficiency of Pul
Buildings

The National Programme on tBevelopment of
Transport and Communications
Law on Energy from Renewable Sources

- To promote of RES use in transport
sector

- Toincrease the share of RES (biofui
TRANSPORT and electricity) not less than by 10%
all modes of transport in comparis(
with the final consumption of thi
energy in the transpbsector

Law on Energy from Renewable Sources

The Order No 300 of the Minister of Transport ar
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To promote clean and energfficient
road transport vehicles.

Communications of the Republic of Lithuania On |
adoption of the energy efficiency arehvironmental
protection requirements for the purchasing of rq
vehicles and setting the cases when the ones
mandatory.

Recommendat.i
energy strategic directions

ons on t he

To promote the use of bicycles al
development of igycle track's
infrastructure

National Programme on the Development of Trans|
and Communications for 2042D22

To improve road infrastructure

National Programme on the Development of Trans|
and Communications for 2042D22

INDUSTRY

To increase emgy-efficiency in
industrial process

The Programme for investment incentives and indu
development for 2012020

To preventmissions of pollutants an
GHG

IPPC permits and Pollution permits

To ensure a more casfficient
contribution to achievingt h e
climate objectives by discouraging tl
use of Fgases

Regulation (EU) No 517/2014 of the Europe
Parliament and of the Council on fluorinat
greenhouse gases and repealing Regulation (EC]
842/2006

To promote the environment;
management syem in the
manufacturing sectors

The Order No D973 of the Minister of Environmer
on the green procurement implementation measure
20122015

To reduce the direct and indire

impact of VOC emissions

The Order No 620 of the Minister of Environmedh
limitation of emissions of volatile organic compoun
(hereinafteii VOC)

To reduce energy  use [
manufacturing industry

Recommendati ons on t he

energy strategic directions

AGRICULTURE

To ensureenvironmental requirement
for manure management

The Order No D1367/3D342 of Ministers of
Environment and Agriculture On environmen|
requirements for manure management

To set requirements pursuant to
Council Directive 91/676/EEC
concerning the protection of waters
against pollutbn caused by nitrates
from agricultural sources

The Program for Minimization of Water Pollutic
Caused by Agriculture activities

To introduce Good Agricultural
Practice

Lithuaniads Rur al D e 2@20

To improve status of ground ar
surface water bodies, to achieve &
maintain good environmental status
the Baltic Sea, to reduce the risk of
floods, to provide quality public
drinking water supply and sanitatic
services and taeduce pollution by
waste water.

National Water AredDevelopment Programme 2041]
2023

To minimize water pollution causel
by agriculture activities

The Program for Minimization of Water Pollutic
Caused by Agriculture activitiesdopted on '8 June
2012 by the Order No D490/3D-39 of Ministers of
Environnment and Agriculture.
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To implement longerm forest
economy policy

The National Forest Area Development Program 2(
2020

FORESTRY Li t h u aumalDev@lspmént Programme 262820
To increase forest area by 3% until | The National Forest Area Dewgiment Program 2017
2020. 2020
To implement recycling National Waste Management Plan for 22020
Circular economy package
To ensure that biodegradab
WASTE municipal waste compose 35% un National Waste ManagemeRlan for 20142020

2020, compared withthe amount in
2000)

Circular economy package

To increase biogas extraction

National Waste Management Plan for 22020

Number of measures has been implemented, adopted and planned to fulfill policy goals mentioned above.

The following chapters proge a description of measure according to these directions of action, as well as

implemented additions.

4.5 The GHG emissions trading systemn Lithuania

The EU Emissions Trading Syste(BEU ETS) is a key climate policy instrument that has been
implemented inhe EU to achieve its objectives of reducing GHG emissions in seffestive manner
since 2005 From 2013the EU ETS covers certain activities that emit carbon dioxide)(G@rous
oxide (NO) and perfluorocarbons (PFCs).

EU ETS is established by tharBctive 2003/87/EC under which each operator carrying activities under

t he Di

rectives scope partici pat dhbisyeadycycle motudes i

monitoring GHG emissions, verifying them and reporting to the competent iyuthafter the

reporting is complete the each installation is obligated to surrender EU ETS allowances equal in the

amount to the emitted GHG in tonnes during the reporting year.

EU ETS allowances are given for free to the operators which are deemeexjoked to carbon leakage
to third countries. However this allocation is reduced each year to encapageaorsto plan for the
shortage of allowances and reduce their GHG emissions by modernising their instal&itioa2013

the main principle of atication is auctions and operators receive just limited amount free allowances

and therestneeded amourare obligated tpurchase from other operators or auctions of allowances.

Since 2005, Lithuania takes part in European Union Emissions TradingrSyAtgation has been

included in the EU ETS since 2012, and monitored since 2010. Installations under scope of the EU ETS
are required to have a GHG emissions permit, issued by the Environmental Protection Agency in

accordance with Order of the Minister Bhvironment No. D1231 approved on 29 Apri004 (htest
amendmentsn Order No. D1-169 adopted on 26 February PB). Thesepermits must be updated if
changes to the functioning of the installation occur.

In 2016 89 installations and 1 aircraft operatoom Lithuania carried out activities that fall under the
scope of the EU ETS (Fig-2). Most of these installations are small district heating units.
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According to Commission Regulation (EU) No 601/2012 of 21 June 2012 on the monitoring and
reporting ofgreenhouse gas emissions (MRR)39 installations are divided into 3 categories:

- 82 installations fall under category Agtallations that emit less than &0 of CO, equivalent

(COzeq.) peryear orlow emitters (less tharkR6f CO, eq per year);
- 4installations fall under category Bhétallations that emit more than EDCGO, eq, but less than

500kt of CO,eq per year);

- 3installations fall in category (Qnstallations emitted > 50k of CO, eq).

In total Lithuanian EU ETS operators emitout 35% of total national greenhouse gas emissions. The
majority of GHG is emitted from 3 installations that carry out production of ammonia and nitric acid,
petroleum refining and cement productiétl. operators of stationary installations and airtigberators
in the EU ETS are required to monitor and report their annual emissions in accordance with the MRR.
Reported emissions are also affected by obligations under the Accreditation and Verification Regulation

(AVR) and must be verified by independesdrd party verifiers that are accredited by the National

accreditation bodies. Any verifier accredited by the EU Member State National accreditation body (NAB)
may carry out verification in any EU Member State. In case of Lithuania, all verificatiosaraied out
by verifiers that are accredited by foreign NABs. There are no verifiers accrediténg bithuanian

NAB.
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Figure 42. Trends of EU ETS in Lithuania

During the first (200822007) and second (20®12) EU ETS tradingeriods, emission allowances were
allocated on a national level according to EU wide rules. Since the beginning of the thire2(20).3
trading period the allocation was changed and this means that approxihatedf/ the allowances are

expected to beauctioned, with this proportion continually rising throughout the trading period.
Furthermore, it was decided to decrease the EU ETS total emissions cap by 1.74% yearly so that the
target of 21% of GHG reduction by 2020 in EU ETS would be achieved (coinpar2005 GHG

emission level).

Starting from the thi

rd

tradi

ng

period,

no

free

exception for some countries, including Lithuania. Under article 10c of the Directive 2003/87/EB
Lithuania is able to allcate free allowance to electricity producers for the transitional period ZII
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For this period Lithuania may allocate 2 853 628 EUAs that are withdrawn from the total Lithuanian
auctioning share of allowances. The amount of EUAs that is not allocag®l derogation 10c is
returned to the Lithuania auctioning share.

Electricity producers that are willing to make use of Article 10c derogation must make investments that
are fixed in the National Investment Plan. These investments must directly ie. the installation) or
indirectly (i.e. switching into more efficient electricity generating equipment in the installations owned by
different operator) contribute to decreasing GHG emissions and this reduction must be verified and
measurable. Investmen should be related only with the modernization of electricity production,
transmission, distribution and consumption and should be additional to investments Member States must
undertake in order to comply with other objectives or legal requirementsractmam Union law.

Table4-2. Number of free allowancéssued pursuant to Article 10c

2013 2014 2015 2016
322 449 297 113 269 475 237 230

However, given that any unused Article 10c allocations will be auctioned before the end of the third
trading perial, this may also lead to increases in auctioning volumes in later years. For example Lithuania
in 2015 auctioned additional allowances that could have been allocated for free under Article 10c of the
EU ETS Directive. The auctions took place over the tiitE period through the common auction
platforms (European Energy Exchange AG) for 25 EU Member States participadifmjrih procurement
procedure.

Revision of the EU ETSI phase 4 (20222030)

In July 2015, the Commission presented a legislative pebposeform the EU ETS for the period after
2020 European Parliament and Councilached an agreemenh the revision of the Directive in
November2017. The annual reduction in the number of allowanceshe EU quota will bédrom the
current 1.74% to 2% in order to provide the emissions reductions and thus deliver the underlying
environmental objectivdt is determinedurther strengthening the EU ETS by temporarily doubling the
rate at which allowances are placed in the Market Stability Reserve (vt®R2019. This change would
allow the MSR to reduce the existing market oversupply of allowances faster.

Since European leaders have agreed to continue free allocation after 2021, the necessary changes to
update the relevant rules are also proposed. ifblades updated benchmarks to reflect technological
progress where necessary, criteria for the future composition of the carbon leakage list and procedures to
reflect changes in production.

Several low carbon funding mechanisms are proposed, in partaaldnnovation Fund (to support
demonstration of innovative renewable energy anddavbon innovation in industry, as well as carbon
capture, use and storage) and a Modernisation Fund (modernising the energy systenmderhltied
States with lower GDP).

4.6 National Economic and Financial Instruments for Climate Change
Management

Special Programme for Climate Change
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The Ministry of Environment of Republic of Lithuania administrates a Special Programme for Climate
Change. As it is stated in the Law on Finahdénstruments for Climate Change Management (approved

by the Parliament in 2009) a Special Programme for Climate Change was developed in order to collect
additional funding for climate change management measures. All the Funds are used only for climate
change mitigation and adaptation measures nationally and internationally.

The Funds for the Programme are accumulated in a separate account of the State Treasury and is regarded
as part of national state budg€he Law states that the soascof financing bthe Programra these:

- The funds obtained from the transfer of assigned amount units;

- The funds obtained from tlaictionedallowancesinder the EU ETS

- The funds obtaineffom the economic per#sin accordance with the procedure laid down in
Chapter Viof this Law;

- The funds donated by natural and legal persons for implementation of the measures aimed at
mitigation of climate change;

- Other funds received in legal ways.

The funds of the Programme are used for:

1. Energy consumption and production efficieneyyhancement processes: modernization of
dwelling houses and public buildings, implementation of other projects permitting most efficient
reduction of GHG emissions in the energy, industry, construction, transportation, agriculture,
waste management andet fieldsi at least 40%;

2. Promotion of the use of renewable energy resources, introduction of envirefnieeaily
technologies, including efficient energy production by cogenerataineast 40%;

3. Implementation of the plan of implementation measurab@fStrategy for the National Climate
Change Management Policy;

4. Reforestation and afforestation;

5. Provision of information to and education of the public, scientific research and dissemination
thereof, consulting and training of operators and other perwongpical issues of management
and implementation of the climate change policy, enhancement of energy consumption
efficiency, use of renewable energy resources and introduction of envirefriaadty
technologies;

6. Implementation, in the territory of tHRepublic of Lithuania and third countries, of measures of
adaptation to climate change and mitigation of climate change effects as stipulated under legal
acts of the European Union, théN Convention on Climate Change, the Kyoto Protocol and
other interndonal agreements;

7. Implementation of other measures of efficient management of climate change policy which, by
means of State assistance, would allow operators and other economic entities whose activities are
not included in the list of categories of &dies indicated in Annex to this Law to reduce the
financial and economic burden of the commitments of GHG emissions redu&ioon.
administration of the Programme and the Union GHG registry.

The general provisions of the management of funds of thednoge are:

- Annual estimates and reports relating to the use of funds of the Programme shall be drawn up and
the Ministry of Environment shall administer the funds of the Programme;
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- Annual estimates and the Ministry of Environment shall approve the repltating to the use of
funds of the Programme, upon their consideration with the National Committee on Climate
Change and the Seimas Committee on Environment Protection;

- The funds of the Programme used during the current budget year shall be used totfiranc
measures planned for the next year or other measures provided in subpara@rappsidgraph
3 of this Article.

Rules for the use of the Special Programme for Climate Change funds were approved by the Order of the
Minister of Environment on 6 of pril 2010, No. D32 7 5 . Programmeds funds ar
Ministry of Environment , and Programmeds project
designated institutiori Lithuanian environment investment fund (LEIBhd the Housing Energy

Efficiency Agencyfor the multiapartment buildingsodernization projects

Table 43. Approved financial measures under the Special Programme for Climate Change i8®06.3

vear Financial measure Number of Disbursed proceedsEUR

projects* million **
Mo.d.ernzatlon of public buildings in order to reduce ener 66 1963
efficiency
Mo.d.ermzatlon of private houses in order to reduce ent 180 005
2013 efficiency
Installation of biomass boilers up to 10 MW 1 0.52
Preparation of biomass material from wood waste 4 0.46
Installation of RES technologies in private houses 225 0.03
Installation of biomass boilers in public buildings 26 283
Modernization of public buildings in order to reduce ene 8 26
efficiency '
qu_ermzatlon of private houses in ord® reduce energ) 158 049
2014 efﬁuency -
Installation of RES technologies in private houses 238 041
Installation of RES technologies in public buildings 9 123
Replacement of inefficient biomass boilers with efficie
) . 2 0.77
biomass boilers
Installation of RES technologies in public buildings 19 04
Installation of RES technologies in private houses 368 0.49
2015 — = ]
Modernization of private houses in order to reduce ent
o 148 0.23
efficiency
Installation of RES technologies in private houses 445 0.1
2016 | Modernization of private houses in order to reduce ent 181 -
efficiency
2013 | Modernization of multiapartment buildings in order to redu
- 1000 71
2016 | energy efficiency
Total: 3078 10124

*Some projects are being evaluated (2@D4.6 call)
** as of 31 of December, 2016.
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Figure 42. The summary of disbursement of Proceeds under Special Programme for Clisrage ©h20112016,
EURmillion

Figure 43. Modernization ofnulti-apartment buildings

Other financial programs for implementation of climate mitigation measures

Lithuaniads Rur al D e v e-2080peplacadNatidhal StcategcniPhae for 2001 4

2013 Rur al Devel opment . Lithuani a6-8020Roeriochwas Dev el
approved byEuropean Commission on 13 February 2015. Programme for the new period further
enhances the existing policy framework for sustainable management of natural resources, contributing to
both climate change mitigation and enhancing the resilience of farmithg tilwreats posed by climate

change and variability.

The continuation of support for planting of short rotation coppices is foreseen under timeasuye
Al nvest ment to agricultural hol dingsodo of t he me:
production from livestock holdings waste is foreseen under therseita s $Supjgort fidor production of
bi ogas from agricoftuheal Frermard uanred @b u wiarsof theesRurdle ve | o p
Development Programme for Lithuania 262@R0. To implenent subme a s $upeort for production
of biogas from agr EURWD.2milliomHave heerdallocated.e r wast e o
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In the National Rural Development Program for 2Q023, which aimed at the improvement of life
quality in rural areas by increagimmployment, supporting transition from agricultural activities to-non
agricultural activities, stimulating the development of main services and crafts of the rural population,
financial support for rural development from the European Agricultural Faondd@AF) was foreseen

based on the following trends: increased competitiveness of agricultural and forestry sector, improvement
of environment and landscape, improvement of life quality and other measures.

In order to reduce water pollution, especiatbgdssing on nitrates and other chemical elements that may
have an adverse effect on public health, biodiversity, alter the traditional landscape, as well as protection
of the waters of the Republic of Lithuania from eutrophication, support under the measur
AModernisation of agricultural hol di ngso-2018 t he R
has been provided for the implementation of the Nitrates Directive in farm holdings. Also, with an aim to
produce biomass as a source of energy whiclafignteplaces imported raw materials (oil, gas, coal) and
contributes to the reduction of G@missions which causes the greenhouse effect, support under this
measure was granted to the planting of short rotation coppices and production of biogas Wasierod
holdings. A total sum of EUR 12.4 million was allocated to the beneficiaries satisfying the requirements
of the Nitrates Directive and EUR 0.6 million is paid out for short rotation coppices. There were no
biogas production projects applying frpport during 2002013.

The continuation of support for planting of short rotation coppices and biogas production from livestock
holdings waste is foreseen under the-subas ur e Al nvestment to agricul tu
Al nvest menals aisns eplsys iocf t he Rur al Dev e202@ e n t Pr
implement this suimmeasure EUR 429 million have been allocated.

To fulfil EFA requirements farmers will be allowed to grow protein crops which are crucial in sustaining
the nitrogenin the soil. Farmers will also be encouraged to grow protein crops by additional financial
incentives available under the voluntary coupled support scheme. Under this scheme farmers will receive
additional payments for the areas where selected proteis arepgrown. The total coupled support for
protein crops in Lithuania amounts from about EUR 14 million (about 213 EUR/ha) in 2015 to about
EUR 17 million (about 254 EUR/ha) in 2019 due to external convergence of direct payments across the
EU Member States

Lithuanian Government established tHeSSICA Holding Fund to offer an attractive financing scheme
to support the improvement of energy efficiency in raatartment buildings, which were built prior
1993. At a later stage the scheme was extended to stawkent dormitories and other buildings under the
jurisdiction of the Ministry of Education and Science.

JESSICA loan (maturity up to 20 years at fixed annual interest rate of 3%) is offered to the owners of
apartments or other premises in a mafiartnent buildings, provided they commit themselves to
implement energy efficiency measures which would result in (i) achieving at least 20% of energy savings

as compared to the baseline and (ii) meeting at least the energy efficiency Class D requirethests. If
targets are met, t he béananteres subsidy vehich eglst@ls5% dfyoanf or a
principal. At the end of 2011 the Lithuanian Parliament introduced an additional incentive to compensate
additional 15% of investment cost, prded the overall calculated energy savings reach at least 30% as
compared to the baseline (the Law on the State Support for the Modernization of multifamily buildings of

the Republic of Lithuania amended on thd' bt October, 2011)Currently the additnal improvement

of this program is introduced.
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By the amendments of the Law adopted on 17 January 2013, the municipalities are more involved in the
renovation process of the muétpartment buildings. The municipality appoints one responsible entity

which may take the loan for renovation on preferential conditions. With these changes the additional
incentives to compensate investment cost to citizens were introduced, the 15% of loan is compensated
from Stateds budged and 25 @imate Ghanget ithtlee 400 energy | Pro
saving was reached compared with baseline.

From 2005 till 2016 2 354 mulapartments have already been renovate@@16 1 were renovated 769),
It is foreseen to incentivize comprehensive modernization of {ap#rtnent and public buildings
(priority giving for the quartered renovation) and to renovate 25% of buildings stock till 2028 T2\t
saving of energy) and 50% of buildings stock till 203®& (bWh saving of energy).

On 18 February of 2015 the Ministry ofriéince and the Ministry of Energy together with the Public
Investment Development Agency established theergy Efficiency Fund. The Fund provide
investments in energy efficiency projects using the following financing tools: loans for the modernization
of central government buildings and guarantees for loans from commercial banks for the modernization of
street lighting projectsThe Fund manages EUR 79.65 million. Up to EUR 65.16 million provided for the
modernization of central government buildings and tapEUR 14.48 million for street lighting
modernization projects.

The Public Investment and Development Agency was appointed as the Fund manager. The first loans and
guarantees from the Fund provided in summer of 2015. It is planned that the Energpdyfiiaiad will
operate until at least 2030.

The EU Cohesion policyprovides for important investment possibilities to implement energy policy
objectives in Lithuania which will be complemented by national public and privaieacing, aiming

at optimal everage. It also ensures integrated territorial solutions to challenges by supporting capacity
building and territorial cooperation, including the Baltic Sea Region magional strategy in which
Lithuania takes part.

Internal Energy MarketOver 20142020, EU Cohesion Policy will invest some EUR 154 million in
smart transmission systems, as well as some EUR 21 million in smart electricity distribution grids in
Lithuania. These investments are expected to contribute to around 10 000 additional usetsdttmne
smart grids.

Energy efficiencyOver 20142020, EU Cohesion Policy will invest some EUR 540 million in energy
efficiency improvements in public and residential buildings and in enterprises, as well as -in high
efficiency cogeneration and districtdiag in Lithuania. A further estimated EUR 626 million will be
invested in supporting the move towards an eneffijgient, decarbonised transport sector. These
investments are expected to contribute to around 3000 households with improved energy camsumpt
classification and a decrease of around 60 GWh per year of decreased primary energy consumption of
public buildings, as well as to around 74 km of reconstructed or upgraded railway lines, and 20 km of
new or improved inland waterways.

DecarbonisationOverall, the EU Cohesion Palicy investments in Lithuania over-2020 are expected
to contribute to an estimated annual decrease of GHG of around 680 ki efjCOver 2014020, EU
Cohesion Policy will invest some EUR 330 million in renewable enerdgytihmania. These investments
are expected to contribute to around 760 MW of additional capacity of renewable energy production.
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Research, Innovation and Competitivenesd3ver 20142020, EU Cohesion Policy will invest
significantly in R&l and in SME compgitveness in Lithuania. This will be based on the national strategy

for smart specialisation. For Lithuania, the Strategy includes a focus on energy and a sustainable
environment priorities, namely (1) smart systems for energy efficiency, diagnosti¢primzpimetering

and management of generators, grids and customers, (2) energy and fuel production using biomass/waste

and waste treatment, storage and disposal, (3) technology for the development and use of smart low
energy building$ digital constructio and (4) solar energy equipment and technologies for its use for the
production of electricity, heat and cooling. At this stage, at least EUR 103 million is foreseen for
investments in R&l and adoption of lesarbon technologies in Lithuania, but this htighcrease further

in line with the evolving content of the smart specialisation strategy.

Financing measures, including EU support and the use of EU funds, in the area at national level

With the view to contribute to the achievement of the indicativiematenergy efficiency target for 2030
Lithuania is being implemented following measures financed from-2028 EU structural funds:

Renovation of public builfiii~BURImblieni onged t o
Repl acement of re in dhousth®ldsr vatlt moret efficdent beohindlogies using
ES for hieEJR32amillieny gy i

Moderni zation and devel opimgm6.5mllon; heat di str

g >

- AModerni zation and devel opmeihBUR20fBmilioh.ect ri city

Additionally, in 2015 Lithuania established Energy Efficiency Fund, whidlh seek to encourage
investment in energy efficiency projects using the following financing tools: loans for the modernization
of central government buildings and guaraatee loans from commercial banks for the modernization of
street lighting projectdfhe Fund manageBUR 79.65 million.

It is also planned to invest aboEtUR 40 million EU structural funds to smart metering projects being
implemented at the level of fihaonsumers.

In 2015 the Study for the evaluation of the effects, benefits and costs for Lithuania by implementing the
EU climate and energy policy targets till 2030 were condudtee.total investments to be financed in
costefficient scenario for the iplementation GHG emissions reduction, energy efficiency and RES
targets in the period of 202030 would amount t&UR 7 569 million, and the total quantity of the
reduced GHG emissions would be 1 382 CO,eq.

Eco-Innovation

The Ecelnnovation Scorebad 2017, publishedby the European Commissiam2017, ranks Lithuania
in 17nd place among the 28 EU Member States. The performance of Lithuania in every component is
below the EU average.

Lithuani a é&isnoviatieraagebasrage assessment and maregeshcontaminants in soil, cleaner
production, resource and energy efficiency, promotion of renewable energy, water protection and research
and development (R&D) in the biotechnologies sector.

An analysis of the barriers and drivers reveals that the Hagyiers are still a lack of common
understanding of the edonnovation definition and an even greater lack of understanding of circular

economy. Cooperation between business and academia has improved due to the introduction of integrated

science, studieand business centers (valleys). The main drivers are favorable financial support,
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especially from EU structural funds, a positive relationship in the form of collaborative grants for eco
innovation with Norway, and sufficient and wellialified human resoces and infrastructure, which
remains a stable part of the E&®rating.

During the period of 2022016 Lithuania has continued its domovation development, building on the
effective waste management, renewable energy resources, and electric veFieeprocess of
6clusterisationd also continues, wi th more-than
innovation comparing with 2013.

The trend of utilization of renewable energy resources and the process of establishing clustekrs are stil
ongoing. In addition to Vesk cluster (promoting use of wind energy), Biokogen (developing modern,
innovative biofuel equipment and technologies, in order to effectively use biomass), several new clusters
have emerged. Among these are the Smart & Gregnclister (promoting the use of new technologies

to achieve environmentally friendly solutions), the Photovoltaic Technology cluster (the development of
environmental energy technologies), the Energy Efficient Housing cluster (development of energy
efficient housing and the use of environmental building materials).

The growing number of clusters demonstrates that Lithuanian businesses are becoming more
environmentally responsible and understand the benefits efneowation. These clusters are also a
fertile ground for the future of Lithuanian circular economy as they already base their operations on
energy efficiency and effective use of their resources.

It is very important for Lithuania to encourage cresstor cooperation for the development of
Ecoinnovation.

For that purpose, the Ministry of Economy is organising and has developed a financial nfieasure
Innovation LT, Eco-Innovation LT+). The main purpose of Edanovation LTis to develop finance

for projects that are intended to improve the svinental impact of products in all of their liégcle

stages (raw material selection and use, manufacturing, packaging, transportation, use), systematically
integrating environmental aspects at the earliest stage of product ddsgmeasure aims to @urage

micro-, small and mediunrsized enterprises to install néechnological ecénnovative approaches, e.g.

to introduce environmental management (management) systems, to carry out the production technology
audit, environmental audit or both and desgigoducts to apply the principles of ecological design.

The main purpose of Edanovation LT+ is teencourage micrg small and mediurrsized enterprises to

install eceinnovative technology to reduce the adverse effects of climate change and the ugeenho
effect. Financed activities of Edonovation LT+: 1) investment into tangible assets that reduce negative
environmental effects of economic activity, promote industrial symbiosis and ensure continuous
environmental effect; 2) modification of existipgoduction equipment to improve process efficiency and
reduce pollution; 3) modification of technology and treatment processes to reduce pollution and
consumption of natural resources during the production process; 4) replacement of existing raw materials
or auxiliary materials with low toxicity or renewable materials or using such auxiliary materials that
would have a longer effect on the process; 5) modification of qualities of a product to reduce the
environmental effects of the product during its constiom or after its landfilling, or to reduce the
environmental effects of producing the product; 6) reuse of production waste in the same process that
generated it or for other purposes within the company; 7) recycling the waste into new products in the
company that generated the waste.
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4.7 Sectoral policies and measures

In this chapter the main policies and measures related to climate change mitigation in different

Lithuaniads economy sectors as wel/l as having tl
national level are overviewed.

4.7.1 Energy

The gener al objective of Lithuaniabds energy polic

with the lowest possible environmental impa&ieergy sector are key sector for the overall functioning
of theeconomy as it provide an important input and service to the other sectors of the economy.

The Law on Energy (2002, with later amendments) is the main law, setting the functions and obligations
in the energy sector. Different energy sdeztors are reguled by the following sectorial laws: the Law

on Electricity (2000, with later amendments), the Law on Heat Sector (2003, with later amendments), the
Law on Natural Gas (2000, with later amendments), the Law on Nuclear Energy (1996, with later

amendments),he Law on the Nuclear Power Plant (regulates implementation of the new NPP) (2007,

with later amendments), the Law on Construction (1996, with later amendments), the Law on Energy
from Renewable Sources (2011, with later amendments) and the Law on dfieigycyg improvement

(2016).

In energy sector, the focus will be on implementation of the strategic projects aimed to achieve energy
independence including ensuring sufficient local power generation capacities to cover domestic demand
(estimated at 124 TWh in 2020). Lithuania is obligated to progressively increase the use of renewable
energy resources in the production of electricity and heating. According to the current legal documents
state aims to reach the target of 23% of renewable energy in fi@ajyeconsumption in 2020, including

no less than 20% of renewable energy in the electricity sector, 60% in the district heating sector and 10%
in the transport sector and 80% in the households. Energy consumption is reduced by 1.5% every year to
compare \ith an average of final energy consumption in 22002 achievingl7% till 2020.

The National Energy Strateggpproved of by the Parliament (Seimas) of the Republic of Lithuania in
2007 was repealed with neMational Energy Independence Strategyadopté on 26 June 2012 by the
Decree No X42133 of the Parliament of the Republic of Lithuardgar{ently under revision The main

goal of the Strategy s t o ensure Lithuaniads energy independe

Lithuani an Gtgandccompetijvgnesse c ur

The following main programmes and plans are prepared, setting the particular measures for the
implementation of energy sector targets: District Heating Development Program, the Energy Efficiency
Action Plan, and the National Renalale Energy Resources Development Strategy.

Improvement of energy efficiency through increase of cogeneration is among the targets set in the
National Energy Independence Strategy.

Besides the main objectives set until 2020, in the currently valid Eivedggendence strategy the energy
sector development guidelines for 2030 and 2050 are set. However, there is no quantitative targets for
RES, energy efficiencyout the guidelines for 2030 are the following:

- in 20202030 in the country energy efficiency Wilcrease by 1.3% per year;
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- RES share will continue to increase in the final energy balance.

Indicative targets outlined for 2050: -400% renewables in the energy mix30% nuclear energy, and
0-30% fossil fuel with carbon capture storage.

Ministry of Energy in June 2017 presented the draftrerfewed National Energy Independence
Strategy (NEIS), which was endorsed by Government on 29 November.ZDig Strategysets the

energy goals of Lithuania and the directions of their implementation until 2080sets the energy
development guidelines until 2050he main strategic directions of the Lithuanian energy policy
development are energy security, competitiveness, green energy development and innovations. The long
termvision of the Lithuanian energy dec is to achieve complete independence from fossil fuels in both
electricity generation and heating.

Reduced dependence on electricity import and more energy independence will strengthen the local
production of electricity. This will be done by promotimyestment in a reliable and competitive local
generation. It is expected that by 2020 Lithuania will produce 35% of its electricity demand.

The breakthroughi more electricity produced in Lithuania than imporiedhould take place in 2030,
when electritty import will decrease twice and Lithuania will produce 70% of the necessary electricity.
By 2050, all consumed electricity should be generated in Lithuania.

To reduce environmental pollution, combat climate change, and increase competitiveness, @enewabl
energy will be further developed. The goal is to reach a 30% share of renewable energy sources (RES) in
the final energy consumption by 2020. In the next three years, the installed power of wind energy will
increase by 50%, and that of solar twice. plenned that by 2030 RES installed power will be 2.5 times
what it is now, and almost half (45%) of the consumed energy should be manufactured from renewable
sources; by 2050 energy from renewable and othempobuating sources will comprise the majority

energy used in the electricity, heating, and transport se(30f%). By 2050, all electricityi and all

heating in the district heating seclioshould be produced from RES, while in the transportation sector
RES energy will amount to 50%.

National Renewable Energy Resources Development Strateggdopted on 21 June 2010 by the
Government Resolution Na8% of the Republic of LithuaniaThe main objective of this Strategy is to

meet the demand of electricity in the best way in the sector of electhie€i&ting and transport by
increase of the share of RES in the final energy balance arduoethe import offossil fuel and in this

way to increase the energy security, energy independence and to contribute to the international efforts to
reduce the emsions of GHG. This strategy foresees the minimum RES trajectory ensuring that Lithuania
meets the objective of 23% of RES in the final energy consumption in 2020.

According to the targets set in the Strategy the part of RES in the final energy consumystiacieach
not less than 18.6% in 202916, not less than 20.2% in 202018, and by 2020 not less than 23%.

Lithuania in the last decade has rather successfully deployed renewable energy sources. According to the
Lithuanian Statistics, in 2@lLithuaniahas already generated 26% of its gross final energy from RES
and nowadays itds over reached this target set fo

The update of the National Renewable Energy Resources Development Strategy until 2020 is being
performed. Lithuania further plans tocrease the share of RES in gross final energy consumption by
2020 (update of the strategy): in heating and cooling sector from 37.72% to 45% (district heating sector
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from 33% to 70%), in electricity from 13.14% to 20%; in transport sector currently therrgoent is
looking into possible measures how to reach 10% with the lowest cost.

It is planned to implement two major national importance higffeciency cogeneration power plant
projects (in Vilnius planned cogeneration plant (biomass/waste) of 150pdWér and in Kaunask 50

MW,) that will contribute to the national sectorial targets in electricity, heating and cooling sectors and
also to the share of RES in gross final energy consumption by 2020. Concerning latter, it is expected to
reach 28B0% in D20. In 2020 renewable energy sources will cover no less than 60% of heat from
district heating sector.

It should be noted that in Lithuania the potential of use of biomass, especially of felling reisichtidis

poorly exploited. Wood fuel potentialacenu | at ed i n Lithuaniads forests
energy sector. The biggest part of this not used potentialgsfiwood broad leave stands as they are

used not intensively enoughiso in felling residues in private forests, gp@mmecial thinnings. There is
possibility to use additionally about 1 billian® of such wood each year. However, using part of this
potential is not economically beneficial and requires financial support. Additionally, approximately 95%
straw pellets are expad and not used in domestic market.

Agriculture and forestry contribution to the climate change mitigation is linked to the production of
renewable energy as these sectors are the largest contributors to renewable energy (93.4% 2010). The
biggest contribtor of the production of renewable energy is forekt8#.6% (on average in the EXY to

48.3%) and agriculturé 8.8% (on average in the EU27 to 10.6%). In Lithuania the share of energy

crops growing on agricultural land increased from 3.5% in 2004.5%0 in 2014 of total agricultural

lands and this number is much higher than the average in #27 £116%).

Strategy on dwellings of the Republic of Lithuaniaapproved in 21 January 2004 by the Resolution No

60 of Government of the Republic of Lithuaniéhe main target set in the Strategy is to reduce relative
consumption of thermal energy per unit of the used dwelling area by up to 30% by 2020 (compared with
the year 2004) by modernization of heating system of the residential houses, renovation of roof
constructions and other constructions.

The Law on Energy from Renewable Sources adoptedn 12 May 2011 by the Parliament of the
Republic of Lithuania, updated in 20IEhe Law was adopted to ensure the balanced development of the
RES. This Law establishake tasks for separate energy sectors in order to reach the common goal of
23% of RES in the final consumption of energy by 2020. The Law also establishes the common
promotion system on the enhancement of the use of RES and the following tasks by 2€g8rdte
energy sectors:

- toincrease the share of electricity energy, produced from RES, not less than by 20% in comparison to
the total country electricity energy consumption;

- to increase the share of centralized provided heating energy, produced frgmdRESs than by
60% in the balance of heating energy;

- 10% RES energy consumption in transport sector;

- and, to increase the share of RES used for heating in the households not less than by 80% in the
balance of heating energy.

The key support instrumenter RES production are feed tariffs, also support scheme consisting of
several support measures:
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- reservation of the capacity and transfer of energy grids or systems for connection of renewable energy
installations;

- discount of the costs of connectiohrenewable energy installations to energy grids or systems;

- priority of transmission of energy from renewable sources;

- support for production and processing of agricultural commodities, namely, raw materials for the
production of biofuels, biofuels foransport, bio lubricants and bio oils;

- support of investments in renewable energy technologies;

- purchase of energy from renewable sources.

After adoption of this Law, a mixed support measures model was chosen, where producers of small power
plants has thdixed rate of the price and larger producers had to participate in an auction where they
compete for quotas and for lowest desired fixed tariff price.

Electricity produced from wind, solar hydropower, biogas and biomass power plants with the installed
capaity not exceeding 30 kW was purchased at the fixed price-{ifetdliff) which is determined by the
national regulatory authority.

However, in order to avoid a significant distortion of the market and reduce financial burden on
consumers in 2013 the impant amendments of the Law on Energy from Renewable Sources have been
made, for example:

- The power of RES plant, for which the simplified requirements are applied, has been reduced from 30
kW to 10 kW.

- The frequency of feed in tariff review for all typesrenewable sources has been changed from one
time per year up to four times per year.

- The rules for promotion have been changed. Feed in tariff has been applied from the production
permit date, not development permit.

In comparison from 2012 to 2014¢fd in tariffs depending on the installed capacity have decreased:

- wind poweri 21-24%
- solari 56-62%
- biomass 38-40%.

In December 2014, the Parliament of the Republic of Lithuania approved the amendments on Law on
Energy from Renewable sources allowimgtmetering system application for small solar power plants
(residential <10kW budget and public institutions <50 kW). This law promoting solar energy use in
households (by entering retetering system) came into force on 2 March 2015.

Energy Efficiency Action Plan for 2017-2019 approved by Order No-181 of 7 July 2017 of the
Minister of Energy of the Republic of Lithuania.hd Action Plan describes energy efficiency
improvement policies:

- taxes on fuel;

- renovation of apartment buildings;

- increasing the asrgy efficiency of public buildings;

- energy audits in industry;

- agreements with energy suppliers on consumer education and counseling;

- agreements with energy companies on energy saving;
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- replacement of boilers in households.

Lithuania has set a target of éneasing energy efficiency by 1.5% each year by 2020 and reach 740
thousandfinal energy savings by 2020he total amount of energy savings by 2020 will be 3932.5 GWh,
which is 33.7% from 11.67 TWh required to save enefidye Plan setenergy efficiencytargets for

public buildings and mukapartment buildings. For muléipartment buildings the main goal is to reduce

the cost of thermal energy (fuel) in medgpartment buildings constructed in 1993 by at least 20% by the
end of 2020, that is, the estitad annual cost of thermal energy in these houses up to 2020 to reduce at
least 1 000 GWhlyear, carbon dioxide emissions to the atmospatleast 230 thousand. tons per year
compared to 2005The 2020 target set in this Plan is to renovate area of0P00nt of the public
buildings by saving 60 GWh of the annual primary energy. In the plan the ongoing measures covering
household, services, industry, energy and transport sectors as well as horizontal measures to enhance
energy efficiency are prescribed.

On the 3rd of November of 2016 thaw on Energy Efficiency with amendments of related energy laws

were adopted in 2016. This law establishes the energy efficiency of state management, regulation and
supervision of the legal framework. The purpose of lthisi to ensure all Lithuanian economic sectors

of energy consumption savings in |line with Lithue
efficiency obligations, and efficient production, distribution and use of energy. In the law the system of
energy efficiency improvement is determined to ensure that energy consumption is reduced by 1.5%
every year till 2020 to compare with an average of final energy consumption ir2@020

Meanwhile, renewed National Energy Independence StrategyNEIS), which was endorsed by
Government on 29 November 2017 and will be approved by Parliament (Sesetasinore ambitious
gross of the final RES energy consumptiargets 45% until 2030 an®% until 2050.

The European Commission adopted in November 2016 ReguRroposal for th&overnance of the

Energy Union. Lithuania has started preparing draftintegrated national energy and climate plan
(NECP)covering a 16year period, starting from 2021 to 203Me plan will set out national energy and
climatetarggsando bj ect i ves and wi | | represent contributio
the EU at least 40% GHG emission reduction target to compare with 1990 level till 2080hand E U6 s
joint energy efficiency and renewable energy targets.

Multi -apartment Building Renovation (Modernization) Programme approved by the Government of

the Republic of Lithuania Resolution No 1213 of 23 September 28@4,amendments in 201/H. 2009
essential adjustments of the Programme were adopted which have ctienfijegincing rules. Due to this

the modernization process was slowed down in 2009 while the owners chpaiitment buildings were
waiting for the determination of the new explicit rules for financing. However, in 2012 Programme of
Modernization of Mui-apartment Buildings was changed again, this time enhancing implementation of
actual modernisation projects. More detailed information is availalileeitNational RefornProgramme

2014

The main aim of the Programme is to reduce thermal energy use inapmuttment buildings, built

before 1993, at least by 20% by the end of 2020, i.e. estimated annual energy consumption in these
buildings by the end of 2020 should beueed at least by 1 000 GWh/year, and reduce GHG emissions

by 230 kt CQeq./year, comparing with 2005.
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Programme of Public building renovation approved by the Government of the Republic of Lithuania
Resolution No 1328 of 26 of November 2014. The 2020 tagfen this Progamme is to renovate area of
700 000 rhof the public buildings by saving 60 GWh of the annual primary energy and to reduce GHG
emissions by 14 kt CO

It is planned to renovate public buildings by reaching C class of building energyrparice. In this
Programme it is defined that the total area of public houses which are owned by the state and
municipalities is 14.8 million fM(approximately 35% of all are narsidential buildings), for the heating

all these building approximately 2 @@Wh of heat energy is used.

TheLithuanian Law on Heat Economyadopted on 2003 by the Parliament (Seimas) of the Republic of
Lithuaniaand later amendment¥he objective of this legal act is to reduce the unfavourable effect of
heat energy on the envimmentby promoting combined heat and power generation, the heat generation
from biofuels and renewable energy resources

The Programme on Heat industry development in 2012021 adopted in 2015. The Programme
determines trends of heat industry developmadtraodernisation, technical solutions and energy mix for

the production of the heat, demand and potential for higher efficiency cogeneration, investments and time
frames. In Lithuanian cities, approximatel2% of residential space is heated via centralibeating
systems. It is forecasted that 5% will be reduced consumption of centralized heat by 2021 to compare
with 2014 due to energy efficiency improvement in public and rapléirtment buildings.

Aiming to shift investments towards a low carbon econdiitlyuania promotes cooperation between
public, private sector and financial institutions. This cooperation has proved as a valid alternative source
of finance for investments in low carbon solutions. As an example of greening finance for sustainable
business is project implemented by Lietuvos Energifdhis summer Lithuaniagis national energy
company, which is one of the largest statened energy groups in the Baltics, in cooperation with the
European Bank for Reconstruction and Development, has suctessfuled 300 million eurogreen

bonds This was the biggest ever issued green bond emission (for a duration of 10 years) in all Central
and Eastern EU states, and yet the issue was oversubscribed 5 times, resulting in 1.4 billion euros offered
from invedors. Notonly has Lituen i acdngpany managed to get finances at a record low rates for
investments in renewable energy, energy efficiency, clean transportation and pollution prevention and
control induding wasteto-energy. Also, Lithuania hafearned avaluable lesson that there many
possibilities for green investment projects based on public private and finance institutions parimership
Central and Eastern Europe.

The Covenant of Mayors

By 2016, in the context of the Covenant of Mayors, the sustairatergy action plans delivered by 14
Lithuanian municipalities had been assessed. Overall, these municipalities cover more than 1.4 million
inhabitants. All together, these municipalities committed to reduce by 2020 the GHG emissions by 47.5%
(as comparg to 1990 baseline).

No. of SEAPs Population covered Average GHG emissions Relative GHG
- .
' _ by SEAPs [million] [t CO2-eq/capita®year] savings by 2020

Lithuania — 14 1,44 3 82,1 % -47,5%
European Union _— 5332 "' 157,66 522 23,76 -28,0%
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(source: JRC 2016. Notes: SEAP=sustainable energy action plan, GHG=greenhouse gas emissions)

In Lithuania, by September 2016, no cities have yet committed to conduct vulnerability and risk
assessment and develop and implement ati@ptalans in the framework of the Covenantdyors for
Climate and Energyln 2016, theCovenant of Mayors for Climate and Energy and Goenpact of
Mayorsannounced th&lobal Covenant of Mayors for Climate & Energynewly merged initiative to
bring these two efforts together.

Stimulation of liguefied natural gas (LNG) consumption

Ontheugptream gas mar ket , unt il the opening of the K
supply contract with Statoil, Gazprom was the only gas supplier to Lithuania and the whole-Bakiern
region. The Kl ai pada LNG teaunityndf matural gas sypply ffor allant | y
consumers in the Baltic States by providing an alternative gas supply source on the basis of full Third

Pary Access, t huss esidn qlge Ld @ ppauraché m@®y on Russian ¢

regasification capdites of 3.8 bcm/y (10.3 mcm/d) are sufficient to cover around 90% of all current
demand of the Baltic States. The related gas pipelidaip@daKurg @a) was commissioned in
November 2015. Furthermore, an agreement on a gas interconnector with PoRlodw&s reached in
September 2015The diversification of import sources via the new LNG terminal has had a positive
impact on prices. The gas market is 100% liberalised and customers are free to choose among gas
suppliers, while the concentration on théolesale market remains very highMoreover, LNGis
important promoting infrastructure for alternative fuels order to decarbonizeot only energybut

transport sectaais well.

Impact assessmendf planned policies and measures in energy sector

The National Energy Independence Strategy(2012) was revised by Government and thesee set
guantitative targets for RE8nergy efficiencytill 2050, which is envisaged to be adopted by Parliament
(Seimas) by the end of 201The primary and final energy intsity will be 1.5 times lowem 2030
compared witt2017, and in 2050 2.4 timeslIn 2020, in renovated muépartment buildings and public
buildings will be saval about 2.63 TWh of energy, an8-6 TWh of energy in 2030n industry will be
saval. 1 TWhof electricity by 2030.

Intendedenergy efficiencymeasures would allow to save 35 TWh energy and would lead to reduction
GHG emission by 1 144 kt G@qg. in 10 years period. It is estimated that 35% use of RES would s&crea
from 1 102 kte in 2012 to 1860ktoe in 2030. This would decrease the use of natural gas by 6e.6

in energy sector and 37kloe of gasoline andiesel oil in transport sector. It is assumed that by changing
this amount of natural gas, gasoline and diesel oil by RES would neBue decrease reduce in GHG
emissions by 2 320 kt G@qg.

Regional cooperationin energy sector
Lithuania is part ofthe Baltic Energy Market Interconnection Plan (BEMIP). BEMI P 6 s mai n
objectives are to develop an internal and regional energy marketdvethiee EU Member States in the

Baltic Sea region and integrating it fully 1into
supplies. BEMIP projects have been part of the European Economic Recovery Plan (EERP) and the
TransEuropean Energy NetworlBr o gr a mme . BEMI P projects have al so

structural funds, including the European Regional Development Fund (ERDF) and the Cohesion Fund
(CF). Many infrastructure projects are supported through CEfuraing amounting to EUR 534.3
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million. In the framework of the societal challenge for secure, clean and efficient energy of the Horizon
2020 programme, EUR 16.9 million is allocated to participants from the Baltics to stimulate research and
innovation in this field.

The implementatiorof the Paris Agreement and the EU climate and energy targets till 2030 are being
periodically discussed in different comities of the Baltic Assembly, which is represented by members of
Parliament of Estonia, Latvia and Lithuania, Summits of Prime Minjsthes Baltic Environmental
Councils and senior officials group meetings as well as the forums for the implememtatioa
European Union Strategy for the Baltic Sea Region (EUSBSR)

Also, Baltic States cooperate actively on the energy issues, in partieldted to common projects of
electricity generation, synchronization and operation of electricity market in the framefnbik Baltic

Council of Ministers of Senior Officials on Energy.
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Table 44. Summary of policies and measures by energy sector
Estimate of mitigation impact by

Name of Objective and activity GHG . Implementing gas CQ eq.
policy/measure affected affected VPE @ IS SIEWE entities 2015 2020 2030
Promote energy Increase energy efficiency i c Regulatory, Implemented Ministry of Energy
efficiency 20202030 by 1.3%per year © Economic (20132020) ) i
Increase the share ¢ In 2016 Lithuania has already
RES in the final generated 286% of its gross -
energy balance and t final enegy from RES and COo, Regulatory Implemented Ministry of Energy - - -
. : : " (20162020)
refuse the importator nowadays itods
of polluting fuel this target set for 2020.
In Vilnius power plant - -
energy savings per unit she l{\/l/lieriSttryc?; FEiEZLgc)g
be 43.6% for the waste- o, Regulator Implemented Ministry of
Vilnius CHP energy unit (around 440 GW COZ Ec%nomié/l (2017:2020) Environ%ent - 343
per year) and 38.9% for th Vilnius Munici a{lit
biomass unit (around 64 pality
GWh per year).
High performance CHP plar
with electrical capacity of 2¢
MW and heat productior Ministry of Ener
capacity of 70 MW is plannec Ministrgllof Finangc)g
Kaunas CHP in Kaunas. Such capacity wi  CH, Regulatory, Implemented Ministry of ' i 310
enable rational use of 20 CO, Economic (20172020) Envi
> nvironment,
thous. tons of municipal wast Kaunas Municipalit
after sorting and production ¢ pality
approx. 500 GWh of heat an
170 GWh of electrical pwer.
To increase the share «
energy produced from RESn
. less than by 20% ir Ministry of Energy
g}ggﬁ;‘tr;g sgr?g?ate(z comparison to the tota co, Regulatory, Implemented Ministry of 479 747
f country's electricity energ) Economic (20132020) Environment
rom RES .
consumption. In 2015, gros
final energy consumption, wa
25.8% (above the target).
To increase the share ¢ Ministry of Energy;
To increase share c Zir;trralized dprov(;defd hestlizrl redulat Implemented Mini:/lt_ry_otf Enfergy; ] ]
district heating from ENE'9Y producec from KE> oq eguiatory, (20132020) inistry 0

RES

no less than by 60% by 202
in the balance of heatin
energy.

Economic, Fiscal

Environment; Ministry

of Agriculture
Ministry of Energy
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. To increase the share of RE Ministry of
To increase share c used for heating in the | d Environment Ministry
Implemente -
renewable - ENEIR households not less thary | CO, Regulatory P of Agriculture; 800
sources in the - . (20132020) . )
80% in the balance of heatin Ministry of Economy;
households
energy. Government
X?[Ihuntary agrzenrgrent: '(Ie'f(;iden(lzmplement energ) co, Voluntary negotiated ~ Implemented Ministry of Energy; - -
. 9y y agreements (20142020) Municipalities
companies _ _
Pr(')r.notlon. qf energy TO. . implement energy Econonmic, .Mlnlstry. of. .
efficiency in industry  efficiency measures and t . Implemented Environment; Ministry 815 1496
reduce energy CO, Information (20142020) of Energy;
Municipalities
Renovation To reduce heating .
(modernization) of consumption in multi Requldor Envirg/lr:rruztr:il?\jlinist
multi-apartment apartment and public building co, Ec%nomi)::’ Implemented of Ener’ Y 230 355
by 3040% by 2020 anc (20142020) . 9y
Ministry of Finance
compared to 2011 to save he Municipalities
from 2 to 3 TWh. P
Public buildings The 2020 target set in thi Ministry of
renovation Progamme is to renovate art Regulatory, Environment, )
of 700 000 r of the public CO, Economic I(l;]glleﬂ(e)gt(c)a)d Ministry of Energy, 14
buildings bysaving 60 GWh Municipalities,
of the annual primary energy. Ministry of Finance
Recommendations ol To promote energy intensiv
t he mai n in industry subsectors -
. . . . Regulatory; Adopted Ministry of Economy - -
Republic energy applicate ecannovative CG, Economy 2016

strategic directins for
industry subsectors

technologies
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4.7.2 Transport

The National Renewable Energy Resources Development Strategsts the target to increase use of
renewable energy resources in transport sector from 4.3% in 2008 to 10% in 2020. A part of raw materials
(mainly rape seeds and triticale) for biofuels production is compensated under the Lithuanian state aid
scheme.

Lithuania started production of biofuel in 2004 and made abtubus. tonnesf biodiesel that year and

has made a considerable progress in developing biofuel production. In 2013 the volumes of biofuel
production increased to 14ftious. tonnesAbout 117thous. tonnef biodiesel and 24hous. tonnesf
bioethanol were produced that year. Respectively, aboutl®6f. tonne®f rape seeds and about 83
thous. tonnesf triticale were used in the production of biofirel2014, Lithuanian producers produced
1059 thous. tonnesf biodiesel and 9.tous. tonnesf bioethanol.

Gross final consumption of electricity produced from renewable energy sources in the transport sector in
2013 the consumption 60.1 koe, in 20141 61 kioe and in 2015 69 kioe. The mairlegal documents
related to promotion of biofuels and climate change mitigation actions in transport sector are listed below.

The National Programme on the Development of Transport and Communicationfor 20142022

was adoptedbn 15 December 2014 by the Ragmn No 1443 of Government of the Republic of

Lithuania (latest amendment in 2017) and replaced #termg (until 2025) Strategy of Lithuanian

Transport System Development, adopted on 5 June 2005 by the Government Resolution No 692 of the
Republic of Lithuania. The Programme is mediuterm strategic planning document setting out the
strategic goal, the objectives and tasks aimed at reaching the goal, their evaluation criteria and the
institutions implementing the Programme. The Programme contains anisralythe development

prospects of the transport and communications sector, namely, transport (road, railway, maritime, inland
waterways and air), logistics and post. The areas of information society development and electronic
communications, includingther obj ecti ves and tasks, areitenal ys e
Programme on the Information Society Development in 22D approved by Resolution of the
Government of the Republic of Lithuani saammeoon?244 of
the Information Society Development in 2620020 O6Li t huani adés Digital Ag
emphasises the horizontal priorities in the area of transport and communications including the
multimodality of transport, integrated urban transport,liagpon of intelligent transport systems to all

modes of transport, traffic safety and security, increase in energy efficiency in the transport sector, and
development of environmentalfyiendly transport.In the Programme it is foreseen-16 thousand

electric cars (around 6 thousand in 2020) by 2025 in Lithuania.

The strategic goal of the Programme is to create a sustainable, environrfeetally and competitive

national transport and communications system with a high s&lded creation potentialUpon

attainment of the strategic goal, the transport and communications system would ensurgualtigh
efficient, uninterrupted and sustainable mobility
well as highquality logistic and postaksvices.There are 5 objectives of the Programme:

- Increase mobility of goods and passengers, improve the corridors of the core network of the EU
TransEuropean Transport Networks as well as their connections with national and local transport
networks, andncrease the efficiency of multimodal transport.
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- By means of the active transport policy measures, increase competitiveness of the transport sector
and improve the transport and logistic service quality.

- Promote sustainability of the local (urban and sbln) transport system.

- Increase energy efficiency in transport and reduce the adverse impact of transport on the
environment.

- Improve traffic safety and security.

In 2017 the Program was updated transposing the requirements of the Directive 2014/94H€UJ on
deployment of alternative fuels infrastructure.

The Program identifies the main goals for the development of alternative fuel infrastructure:

- itis planned to install 28 public electric charging access points (high power near the road network
of tTraresEudpean Transport Netwark ( h e r e TENA) ana 100 public electric
vehicle charging access points (urban and suburban agglomerations with more than 25 thousand
inhabitants) until 2020;

- it is planned tanstall 1 refueling point for liquefiedatural gas in inland waters and in port of
Kl ai pada;

- 1 LNG refuelling point accessible to the public for hedwy vehicles shall be put in place in
Kaunas along the TEN Core Network by 2025

- itis planned to install 1 liquefied natural gas distribusgatem for supplying NG fuel refueling
points until 2025;

- itis planned to install 9 publicly available refueling points for compressed natural gas in Vilnius,

Kaunas, Klaipadda, Giauliai, Panevagys, Telggiai

- it is planne to install 10 publicly available compressed natural gas refueling points on the
automobil e r eladesoroef ntehhtewoff KON near the E85 and

The Law on Energy from Renewable Sources adoptedn 12 May 2011 by the Parliament of the
Republic of Lithuania, updated in 2015. The Law was adopted to ensure the balanced development of the
RES. This Law establishes the tasks for separate energy sectors in order to reach the common goal of
23% of RES in the final consumption of energy by 20Z8e Law also establishes the common
promotion system on the enhancement of the use of RES and the following tasks by 2020 in separate
energy sectors:

- to increase the share of energy from renewable sources in all modes of transport at least up to 10% as
compared with the final energy consumption in the transport sector;

- toincrease the share of electricity energy, produced from RES, not less than by 20% in comparison to
the total country electricity energy consumption;

- to increase the share of centralizadvided heating energy, produced from RES, not less than by
60% in the balance of heating energy;

- and, to increase the share of RES used for heating in the households not less than by 80% in the
balance of heating energy.

In 2017 anamendment of the Law @ Energy from renewable sourcess adopted transpoBig the
requirements of the ILUC directive (EU) 2015/1513 setting the requirements that the share of energy
from biofuels produced from cereal and other staicih crops, sugars and oil crops and froropsr
grown as main crops primarily for energy purposes on agricultural land shall be no more than 7% of the
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final consumption of energy in transport and a reference value for advanced biofuelattigst.5%
in energy content of the share of energynirrenewable sources in all forms of transport in 2020.

The Order No 300 of the Minister of Transport and Communications of the Republic of Lithaania
the adoptionof the energy efficiency and environmental protection requirements for the purchasing

of road vehicles and setting the cases when the ones are mandatadopted on 21 of February in
2011with latest amendmenis 2017.

This legal act implements and transposes to national legislation the Directive 2009/33/EC of the European
Parliament and ofhie Council of 23 April 2009 on the promotion of clean and eneffigient road
transport vehicles, and Directive 2006/32/EC on energyusedefficiency and energy services and
repealing CounciDirective 93/76/EEC.

The Order of the Ministers of Environme Social Security and Labour, and Transport and
Communication®on the control of volatile organic compound (VOC) emissions resulting from the
storage of petrol and its distribution from terminals to service stationswas adopted on 2000 and
revised in 206 by Order No D1350/A1-250/3171(1.5 E)implementing European Parliament and
Council Directive 94/63/EC of 20 December 1994 on the control of VOC emissions resulting from the
storage of petrol and its distribution from terminals to service stafidnis.act determining limitations

for emissions of VOC from modern equipment of petrol storage, distribution and transportation.

Recommendati ons on the main Lithuanapprdvecoy@rdgp ubl i ¢
No 1-1314 of Minister of Energyof the Republic of Lithuaniaon 24 November 2016In the
recommendations energy efficiency improvement measures such as modernising vehicles stock,
promotion of efficient public transportation and infrastructure by their electrification are foreseen in
transpat sector. Energy intensity shall be reduced 2.4 times to compare with current level in transport
sector by 2050.

The Connecting Europe Facility (CEF) contributes to the goals of the Energy Union. Regarding
Lithuanian participation to the CEF Transportprogramme 2012016, the current Lithuanian action
portfolio comprises 12 signed grant agreements, allocating EUR 368.8 million of actual CEF Transport
Funding to Lithuanian beneficiaries. The transport mode which receives the highest share of funding is
rail (84% of actual funding). Lithuania has a considerable rail portfolio under the CEF programme. Apart
from the involvement in a multination&k! stady b
focus is definitely on the Rail Baltic line, taost significant and strategic Global Project of the North
SeaBaltic Corridor.

First municipalities has prepared and confirn@ity sustainable mobility plans (SSMP) in which

stated necessity to develop public, engineless and ecologic transport,ralsouafure applied for people

with special needs. The objectives of cleantech in transport sector of Lithuania are implementing basic
objectives of White book to reduce twice number of cars which uses fuel by 2030, to avoid them totally
by 2050 and toGhieve zero pollution from transport in biggest urban centres by 2030.

The Order No 3L08(1.5E)of the Minister of Transport and Communications of the Republic of Lithuania
on theapprovalof Guidance for the development of sustainable mobility plansn cities, adopted on

13 March2015, which provide guidance for the municipalities exceeding 25 @hdushabitants to
develop sustainable mobility plans in cities. 18 municipalities have developed sustainable urban mobility
plans containing GHG emission tedion measures in transport.
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Stimulation of bio-fuel production and consumption

In Lithuania annual fuetonsumption amounts to 2@%0 thousandtonnesof gasoline and 1.0 to 1.2

million tonnesof diesel per year. Lithuania produces two types of biohieliesel and bioethanol. The

main feed stocks for biodiesel and bioethanol production are rape seed and rye. In Lithuania there are two
biodiesel plants with capacity oflD thousandonnesand 30thousandonnes It is estimated that in 261
production 6 biodiesel amoumd over 103 thousantbnnes Annual consumption of bioesel in 2086 is
estimated at6.7 thousandonnes The remaining amount of biodiesel is exported. In628hnual
production ofbioethanol is estimated d#4.1 thousandonnes In 204 one of two plants producing
bioethanol in Lithuania went bankrupt. In Bxbtal bioethanobonsumption is estimated atthousand

tonnes

Table 45. Bio-fuel production and consumption

Year 2005 2010 2011 2012 2013 2014 2015 2016
Production B?odiesel 7 89.2 79.9 106.7 117.3 119.7 1176 103.1
(thous. tones Bioethanol 6.6 39.3 20.9 24.3 27.1 15.1 17.4 14.1

Total 13.6 128.5 101.8 131.0 144.4 134.8 135.0 117.2
Consumption B?odiesel 3.2 39.3 40.0 58.6 58.6 65.1 65.4 56.7
(thous.tonne3 Bioethanol 0.9 16.2 14.7 13.5 10.4 10.5 15.0 9.9

Total 4.1 55.5 54,7 72.1 69.0 75.6 80.4 66.6
Bio-fuel share in total fue| 1.1 4.0 35 4.8 4.6 4.2 3.2 2.2
consumption %o)

Biofuel production in Lithuania started in 2002 and has expanded continuously sincé thdaction of
prices for regular fuels in 2014 made biofuels less competitive. In addition there is still only a small
number of biefuel using vehicles in the country. The harsh winter conditions and very low temperatures
in Lithuania make use of high eti@ blends dangerous to car engines. A third reason is market
limitations. Lithuanian blending companies can purchasediponents from other EU producers who
offer more competitive prices. Therefore, local producers are finding it a challenge teisdligher cost
bio-fuels.

Lithuania, as a member of the European Union, has implemented EU law on biofuels with a number of
regulations. The basic requirements are two EU directives: Renewable Energy Directive (RED)
(2009/28/EC) and Fuel Quality Directiy2009/30/EC)

The efficient implementation of GHG emissions reduction targets in maritime (shipping) sector can be
achieved only with international instrument developed under IMO.

The efficient implementation of GHG emissions reduction targets inasmgtion sector can be achieved
only with a proper functioning of global marketsed masure getting agreement in ICAMnformation

about stepgsaken to promote or implement any decisions by ICAO and IMO to limit or reduce associated
emissions is provideith Chapter 4.8.

Regional cooperation

Rail Balticais a project to link Finland, Estonia, Latvia, Lithuania and Poland with a standard gauge ralil
line, providing passenger and freight service between the countries and improving rail connections
between Cemal and Northern Europe. It envisages a continuous rail link from Tallinn (Estonia), to
Warsaw (Poland), via Riga (Latvia) and Kaunas (Lithuania). It will bypass the Kaliningrad Oblast
(Russia) and Hrodna (Belarus), which have historically hosted two dRbiduania rail routes. Rail
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Baltica is one of the priority projects of the European UnioansEuropean Transport NetwakKTEN-
T). The constructions are planned to be finished by 2030.

Impact assessmenof planned policies and measures itransport sector

Renewed National Energy Independence StrategNEIS), which was endorsed by Government on 29
November 2017 and will be approved by Parliament (Seimas), sets amigitaassof the final RES
energy consumptiotargets 45% until 2030 and@% until 2050and targetso reduce the use of fossil fuel
vehicles in cities by half till 2030 and to reach zero use in 20&%)estimated that 45% use RES in 2035
would reduce the use of gasoline and diesel oil by 33 ktoe in transport sector.

Based on data providdd the study on théDevelopment of the criteria for determining the rates of
vehicle circulation tax and formulation of recommendations for thetitax of vehicles in Lithuan@the
estimatedmpact of the introdusd environmental car circulation taxvith the calculation of the tariffs
based on C@emissions and type of fyetould bring up tcEUR 76.6 million a year and would reduce
1.2million tonnesCO, emissions in a period of 15 years.
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Table 46. Summary of policies and measures in transporiosect

Estimate of mitigation

Name of Objective and activity GHG Type of . - .
policy/measure affected affected instrument Status Implementing entities 2|(r)nlgact bzyoggs C%ggb General comments
Increse the share of RE! Ministry of Energy;
(biofuels and electricity) by Ministry of Transport
Promotion of the 10% in all modes of Regulatory, Implemented and Communication; Renewable ener share
RES use in transport in comparisot CGo, Economic, (28142021) Ministry of - 423 - transport is 4.6% ir?>£015
transport sector  with the final consumptior Information Environment; Ministry P o7 '
of the energy in the of Interior;
transport sector. Ministry of Agriculture
Reduction of the Ministry of Transport
final energy To reduce energy Implemented  and Communication; ) i i
consumption  in consumption CO, Regulatory (20142020) Ministry of 2320
transport sector Environment
By 2030 it is planned tc
have 459.3 km (26% o
o rallwgys netyvork) Qf - Electrified railway route (km)
Electrification of electrified railways in co, Regulatory, Implemented  Ministry of Transport ) i i {2016 : 122, 2030 : 459.3}
railways Lithuania and more tha®/4 Economic (20142030) and Communication ' ' ) '
of all freight and passengel
will be transported using
electric traction.
. Ministry of Transport
Efrongﬁ:tlzre;heali]sde To develop 564.3 km o Regulatory; and Commurdation; The length of bicycle track
develoyment of bicycle tracks till 2022 in co, Economic Implemented Ministry of ) ) ) paved at national level per yei
bic clep track's urban and suburban areas Information; (20142020)  Environment; Ministry (km) {2015 : 30, 2016 : 40, 201
picy Lithuania. Education of Interior; : 50, 2022 : 564.3}
infrastructure Municipalities
Promotion .Of the . . Ministry of Transport .
use of public To increase number of Information; Imolemented  and Communication: Number of passengers travelir
transport and passengers traveling by CGo, Education; (28142022) Ministrv of Interior- ' - - - by public transport (Millions)
improvement of  public transport Planning Mur?i/ci alities ' {2012 : 234.9, 2022 : 244}
its infrastructure P
The length of national grave
Improvement of To improve national road: co, Requlator Implemented  Ministry of Transport ) ) ) roads tha have been asphalte
road infrastructure infrastructure guialoty  (20142022)  and Communication (km) {2015 : 42, 2016 : 50, 201
: 50}
Taxation for To introduce taxation foi Economic: Planned Ministry of
vehicles in vehicles COo, . ' Environment; Ministry - 160 960 -
) . Fiscal (20182020) )
Lithuania of Finance
Limitation of fuel The increase of biofue Implemented Ministry of Transport
use intransport consumption part in the CG, Regulatory (28142020) and Communication 278 423 - -
sector transport sector to 10% b Ministry of
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2020

Environment

Promote  energy

efficiency Annual consumption of
consumption in diesel would be >5%.
transport sector

CG;

Regulatory

Implemented
(20142020)

Ministry of Energy
Ministry of Transport
and Communication
Ministry of Transport
and Communication

Municipalities
Ministry of
Environment
Ministry of Interior

To reduce twice number ¢
cars which uses fuel by
2030, to avoid them totally
by 2050 and to achieve
pollution from transport in
biggest urban centres b
2030

Sustainable
mobility plans

CG;

Regulatory
Economic;
Information

Implemented
(20162020)

Ministry of Transport
and Communication
Municipalities

http://sumin.lrv.|t/It/veiklos
sritys/darnaugudumomieste

planai
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4.7.3 Industrial Processes

The policies and easures in industry sector are based on few main principles which are required in order
to reach environmental targets. Firstly, the amount of its waste should be reduced, the production should
be more sustainable, natural and energy resources shoule@defiisiently. Secondary, raw materials
should be processed, the multe packaging and materials should be produced and utilized, waste
(especially hazardous) should be securely managed, and equipment needed for environmental protection
should be manutured.

The legal documents and measures covering these issues in industrial sector are lpetoxided

The Programme for investment incentives and industry development for 2012020was approveon

17 of September 2014 by the Resolution No 986 of theefaowent of the Republic of Lithuanika this

programme an objective to encourage enterprises to use recourses and energy more efficiently as well as
use of RES is set. It is planned to implement energy efficiency measures and to reduce energy use in
manufcturing industry from 222.9 (in 2012) to 182.9 (in 2020) kg of oil equivalent (for creation of EUR

1000 value added). Additionally, Ministry of Economy of the Republic of Lithuania mépastudy on

iThe potenti al of e n e rdugtry entemprises farfd idetermeénatiory of meastrese a s e
which encourage the usein 20l5 Tdd dinf & thie stidy is tp pdensify o f en
measures and main drives which encourage increasing energy efficiency in industry and to use different
types of energy as well as help to identify the main implementation mechanisms and provide
recommendations how to implement the proposed measimgdementation of e Programmeis

financed from the EU structural funds.

The Directive 2010/75/EU of the Eurape Parliament and of the Council of 24 November 2010 on
industrial emissions (integrated pollution prevention and control) and the Directive 2008/1/EC of the
European Parliament and of the Council of the 15th January 2008 conciteiggated pollution
prevention and control (IPPC)are transposed into the national legislation.

Industrial enterprisesexceeding 50 MWnust apply for the IPPC pernmdnd enterprises below 50 MW

must apply for the PollutiorPermit in order to ensupmllution prevention antb incentivise transfer to
cleaner technologigzrotecting the quality of environment. Natural resources must be used rationally and
sparingly, energy use must be efficiemonitoring and control must be performed for the substances and
raw materials, fal and energy consumption in the processes of production. Less hazardous materials are
promoted to use in the process of industrial activities.

The term fAbest available techniquesd includes bo
installation isdesigned and maintained. The presented techniques are developed in the scale that allows
implementation under economically and technically viable conditions and the techniques are most
effective in achieving a high general level of protection of the enwiemt as whole.

The ISO 14000 family of standards provides practical tools for companies and organizations of all kinds
looking to manage their environmental responsibilities. ISO 14001:2015 and its supporting standards such
as 1SO 14006:2011 focus on emrimental systems to achieve this. The ot8€ 14000standards focus

on specific approaches such as audits, communications, labelling and life cycle analysis, as well as
environmental challenges such as climate change. GHG emissions permits issuedirfistattations
participating in the EU ETS are consistent part of the IPCC permits or Pollution permits.
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On 1st of January 2018egulation (EU) No 517/2014 of the European Parliament and of the Council

on fluorinated greenhouse gaseand repealing Reguian (EC) No 842/2006 was adopted. The main

goals of the new Regulation is to ensure amoreedstf i ci ent contribution to ac
objectives by discouraging the use ofj&ses with a high impact on the climate in favour of energy

efficient and safe alternatives, and further improving the containment andf-bfed treatment of

products and equipment that contairgdses; help to bring about a consensus on an international
agreement to phase down hydrofluorocarbons (HFCs), the mosantlgroup of Fgases, under the

Montreal Protocol.

It is aimed at cutting total EU emissions frong&ses by two thirds by 2030 compared to 2014 levels. It
prohibits the placing of fgases on the market in certain circumstances where alternatives #mblavai
During 2018202Q quotas for legally placing HFCs on the EU market were reduced to 63% of 2015
levels.

The Ministry of Environment of the Republic of Lithuania has updated the existitignal legislation in
the area of fluorinated greenhouse gasmsuring the implementation of the requirements of the
Regulation (EU) No 517/2014 :

- The Order No D897 of the Minister of Environment the Republic of Lithuania ensuring the
implementation of the requirements of the containment, use, recovery andcti@stof the
fluorinated greenhouse gasesas adopted on 12 December 20Tthis order defines the
functions of the national authorities ensuring the implementation of the requirements of the new
Regulation(EU) No 517/2014;

- The Order No DA372 of the Mnister of Environment of the Republic of Lithuania establishing
the Rules on the issuance of Certificates for the companies handling fluorinated greenhouse gases
was updated on 19 December 2014;

- The Order No D¥%68 of the Minister of Environment of the Reblic of Lithuania establishing
the training and attestation system for the employees engaged in the activities with the fluorinated
greenhouse gases was prepared with the view to amend and updated the existing national
legislation in this area in orden tomply with the requirements on the new Regulation (EU) No
517/2014, adopted on 20 October 2016.

- The Order No D412 of the Minister of Environment establishing the procedures for reporting on
fluorinated greenhouse gases and ozone depleting substaa@espliiection and management,
accounting of equipment and systems which contain these gases or materials was adopted on 10
January 2010 and was amended in 2016.

The amendment to the Administrative Infringement Code establishing more stringent respesdiil
the breach of the requirements of handling fluorinated greenhouse gases was adopted in 2016.

In July 2017, the EU and its Member States committed to ratifyingKigali Amendment to the
Montreal Protocol quickly, so that it comes into force onJanuary2019. This amendment, adopted in
October 2016, is a significant step forward in implementing the Paris Agreement by limiting the global
production and use of hydrofluorocarbons (HFCs). Science suggests that an ambitiotdophasé
HFCs alone cald prevent up to 0.5°C of global warming by the end of the century.
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The Order No D73 of the Minister of Environment on thgreen procurement implementation
measures for 2012015 adopted on 14 December 2011 and later amendmenatsioting the
environmemal management system in the manufacturing sectors as well as the strengthening ability of
enterprises to organise green procurements.

The Order No 620 of the Minister of EnvironmentcoDecember 2002 (with later amendments in 2014)

on limitation of emissions of volatile organic compoundghereinaftefi VOC) wasadopted The aim of

this order is to reduce the direct and indirect impact of VOC emissions (released by paints, solvents,
adhesives and other products) on environment, usually on the ambientlaine potential risk on human
health, by providing measures and procedures to be implemented in the activities referred to by this
document, in case the activity exceeds the solvent consumption level prescribed in this normative
document.

The pollution eduction scheme is a part of the procedure of the limitation of emissions of VOC due to the
use of organic solvents in certain activities and installations. The aim of this scheme is to give a
possibility to an operator by using various implements to M@C emission levels at the same degree

as it would be reduced if the VOC emissions satisfied the limit levels. In this case, the operator may use
any reduction scheme, prepared specially to his equipment to achieve an ultimate equivalent effect of
VOC emission reduction.

The Order Nb20/104/360 of 11 December 20@0 the Minister of Environment and Minister 8bcial

Security andLabor, Minister of Transport and Communicatigmgth later amendments in 2016) on

Stage Il petrol vapour recovery during refuelling of motor vehicles at service stationsThe order

lays down measures aimed at reducing the amount of petrol vapour emitted to the atmosphere during the
refuelling of motor vehicles at service stations.

Recommendati ons on t he cemnargystrattgic titealians appraved byRGrderu b | i
No 1-1314 of Minister of Energy on 24 November 2016. In the recommendations promotion of law
energy intensive industry subsectors, application ofieovative technologies are foreseen in order
savings ofelectricity will amount 620 GWh by 2025. Energy intensity shall be reduced 2.4 times to
compare with current level in industry sector by 2050.
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Table 47. Summary of policies and measures by indusgriatesses
Estimate of mitigation

Name of Objective and actvity GHG Type of Implementing .
policy/measure affected affected instrument SIEU entities zollrgpact bé/ogQ%s co ezc(l')so CEMEE GRS

N Ministry of

Investment Progr ammeods

. . . Economy,

incentives and encourag enterprises to us | d o f

industry recourses and energy mo Co, Regulatory Implemente Mlnlst_ryo - - - -

S (20142020)  Education and
development for efficiently as well as use o Science
20142020 RES is set.

Municipalities

Directive applyto combustion
IPPC permits anc plants with a rated therme CG, Regulatory  Implemented Ministry of
Pollution permits input equal to or greater tha 2015 Environment
1 MW and less than 50 MW

Reduce the GHG emissior

released during the ceme

production pocess by Co, Economic
changing manufacturing

technologies.

Cement
producing 500 500 - -
company

Best available
technology

Implemented
(2013)

To ensure a more ces
efficient  contribution  to
achieving t he
objectives by discouging
the use of Fgases with a higf
impact on the climate ir
favour of energyefficient and The Ministry of Environment of the
safe alternatives, and furthe Repultic of Lithuania has updates
. : : . HFC, o : > FPEATE
Regulation of improving the containmen - the existing national legislation i
. ; PFC, Regulatory Implemented Ministry of :
Fluorinated and enebf-life treatment of . - - - the area of fluorinated greenhou
- Sk (20152030) Environment h ; ’
Greenhouse Gases products and equipment thi gases ensuring the implementati
contain Fgases; help to bring of the requirements of the El
about a consensusnoan Regulation.
international agreement t
phase down
hydrofluorocarbons (HFCs)
the most relevant group of F
gases, under the Montre
Protocol.

To reduce the directand
indirect impact of VOC ..
L . Ministry of
emissions (released by paint CcO, Regulatory Implemented Envi - - - -
. nvironment
solvents, adhesives and oth
products)

Limitation of
emissions of
volatile organic
compounds VOC

On Stage Il petrol Reduchg the amount of CGo, Regulatory Implemented Ministry of - - - -
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vapour recovery petrol vapour emitted to th

during refuelling of

atmosphere during th

motor vehicles at refuelling of motor vehicles a

service stations

service stations.

2016

Environment

Electricity savings will amount 62(

To implement . . . "

innovative To prom_ote e_conn(_)vatlve Regulatory, Ministry of GWh by 2025. Energy |_ntenS|t‘
. . technologies in  industn CGo, . Implemented - shall be reduced 2.4 times 1

technologies in Economic Energy h level i

industry sector. compare with current level ir

industry sector by 2050.
e The goal is to achieve ove .
Ratification of the o . . Adopted Ministry of ) )
Kigali Amendment 80% reduction in  HFC HFC Regulatory (2019-2032) Environment

consumption by 2047
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4.7.4 Agriculture

More than a half of Lithuani a 65% ofloar tamd areasis oscupietl a b | e
by forests, 5.8% by wetlands, 4.8% is attributed to settlements.

In 2014Li t huani ads Rur al D e v e-20@0pwvare prepared byotige rvanistrgeof 2 0 1 4
Agriculture of the Republic of Lithuania (MoA) in cooperation witke tMinistry of Environment in
fulfilment mission and objectives laid down in the Articles 3 and 4 of the European Parliament and the
Council Regulation (EC) Nr. 1305/2013 on support for rural development by the European Agricultural
Fund for Rural Developent (EAFRD) and repealing Council Regulation (EC)1$88/2005. In order to
achieve the objectives of rural development, which contribute to the Europe 2020 strategy for smart,
sustainable and inclusive growth, the main target of the National Rural DeaxiogProgramme is
promoting growth of agriculture sector based on innovative technologies, that is more territorially and
environmentally balanced, climabteéendly and resilient and competitive as well as innovative. Therefore,

all three objectives of thEAFRD will be implemented: (a) fostering the competitiveness of agriculture;

(b) ensuring the sustainable management of natural resources, and climate action; (c) achieving a
balanced territorial development of rural economies and communities includingréation and
maintenance of employment. On the basis of the analysis of the Lithuanian rural conditions and problems
identified, measures will be implemented in all six Union priorities for rural development of the EAFRD
and in 16 out of 18 thematic asedlso, in order to implement properly the EU strategy on Forestry the
thematic area related to the improvement of forestry economic value and forest areas expansion has been
chosen in additionThe total program budget BUR 1.978 billion. 36% of all fads be allocated for
climate change mitigation (this amount includes previous programming period). The main targets of the
program are witching to organic farming (2900 hectares), kpéng organic farming areas (11®0
hectares)The Lithuanian Rural Deelopment Programme has been formally adopted by the European
Commission on 13 Februay 2015. | t s@nottiésifon esimdEURIL.D hillioa of publia

money that is available for the period 2e2@R0 EUR 1.6 billion from the EU budget andUR 0.3

billion of national funding). The main objectives are the modernization and improvement of the economic
performance of small and meditsized farms (nearly 800 farms will be supported), the preservation of
biodiversity (11% of farmland), better magement of soil (8% of farmland), the promotion of organic
farming, the creation of new jobs (nearly 2 000) and the development of rural areas and businesses.
Almost 150000 people will be trained. They include farmers, land managers, food industry firtss

holders and the staff of rural SMEs. Their professional skills will be upgraded. They will also be
encouraged to diversify their activitiddore thanEUR 120 million have been allocated for the forestry
sector. Trend two, which includes ecologitaxming (in 2012 a total of 894 certified ecological farms
accounted for 163.3 thoaisd ha and covered 5.7% of agricultural land and in 2015 it increased up to
209.6 thouand ha), land afforestation, and improvement of the condition of risky wateedodas
assigned nearlUR 0.3 billion. Manureutilization and utilization for the production of biogas enables to
solve problems related to the negative environmental impact of production activities. Livestock and
poultry manure can produce about 50 roillin? of biogas. Total financial assistancEEUR 45 million

from Rural Development Programm is planned for the pdao@014202Q Using this support could be

built about 30 biogas plants with a total electric power of about 20 MW2017,there are aready
operating &iogas plarg and planned to build4 biogas plarstuntil 2020, using financial support from
Lithuaniads Rur al De2@®0.opment Programme 2014
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The National Forest Area Development Progran20122020 approvedn 23 May 2012by Resolutio

No 569 of the Government of the Republic of Lithuania. The goal of the Programme is to implement
long-term forest economy policy that would be coherent with other sectorial policies, would be based on
country specific traditions, the EU regulations, intgional conventions, resolutions, treaties,
programmes, and to set goals and tasks for forestry sector development up to 2020. The Programme sets a
strategic goal on forestry development, other forestry goals, and tasks to achieve the set goalsnevaluati
criteria. In the Annex the implementation evaluation criteria for the years 2011, 2015 and 2020 are set.
The Programme is sought to increase forest coverage of the country up to 34.2% by 2020 by afforestation
of abandoned lands and lands that are nitalde to be used for agricultural activities, and to encourage
people financially to plant forests in private and statmed lands, to develop forest regeneration on a
geneticecological basis with selectively valuable and qualitative forest increasitigrodn 2011 the

Forest Law was amended by tightening the procedure of forest land transformation. Forest land may be
transformed into farming land or other type of land only in exceptional cases. In addition to that new
compensation system was createtiich ensures obligation to plant new forest on-farast land as a
compensation for the forest land plot transformed into the other land use. This regulation serves not only
as additional guarantee to prevent decrease of forest land area, but alsooconaditéons for increase of

forest coverageln the period 2002013 with a financial support from Rural Development Program
2007-2013 the area of 17.2 thousamal was afforested and additional 3.6 tlamdha were afforested in

2014.

NationalWater Area Development Programme 201-2023approvecon 1 February 201By Resolution

No 88 of the Governnmé of the Republic of Lithuanial’he main goals of the Programme are: to improve
status of ground and surface water bodies, to achieve and maintain goodhreawial status of the
Baltic Sea, to reduce the risk of the floodsptovide quality public drinking water supply and sanitation
services and teeduce pollution by waste water.

Action planfor the implementation of the Programasapprovedon 5 May 2017y the OrderNo D1-
375/30-3120f Minister of Environment and the Minist of Agricultureof the Republic of Lithuania

Implementation of the Council Directive of 12 December 1991 concethmgrotection of waters

against pollution caused by nitrates fron agricultural sources (91/676/EEC) with the latest
amendment by the Regulation (EC) No 1137/2008 of the European Parliament and the Council of 22
October 2008 (further Nitrates Directive) is primarily directed towards the minimization of the water
pollution with nitrates. Activities are supported for the establishment of modern manure silos and other
measures which enable the control against manure penetration into the surroundings. Replacement of
manure handling systems from thick or dry silos to liggilds may lead to a reduction in emission of
nitrogen compounds to atmosphere by up to 20 times. The country took an obligation that the Nitrates
Directive would be implemented in two phases. The implementing Nitlieective legal documents

are:

- The Oder No D1367/3D-342 of Ministers of Environment and Agriculture Bnvironmental
Requirements for Manure Managementadopted on 14 July 2005 with later amendments sets
requirements pursuant to Council Directive 91/676/EEC concerning the protection of water
against pollution caused by nitrates from agriculture activities, particularly the environmental
requirements on the use of manure for croplands fertilization. Additionally, the farm, keeping
animals are required to store manure and slurry in storaggelsesvhich comply with
environmental requirements. In order to redd&EG emissiors, also there are established
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requirements for slurry storage covering and slurry speeding technmjodie Order No D4
367/3D342.

- By the Order No D#90/3D-39 of Ministes of Environment and Agriculture tHerogram for
Minimization of Water Pollution Caused by Agriculture activities was adopted on 8 June
2012. The Oder sets requirements pursuant to Council Directive 91/676/EEC concerning the
protection of waters againstlpdion caused by nitrates from agricultural sources.
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Table 48. Summary of policies and measures by agriculture sector

Estimate of mitigation impact

. N L GHG Type of Implementing General
Name of policy/measure Objective and activity affected affected  instrument Status entities 2oL by gfél(s)2 C(Z)Q eq 2030 comments
Regulatory Ministry of
Implementation of Nitrates Reduced water pollution and tt N0, ' Implementing Environment,
L o control and . 100 100 - -
directive emissions of PO CH, monitorin (20142020) Ministry of
Y Agriculture
Nitrogen compounds into th Ministrv of
Baltic Sea the central part ¢ . Regulatory, . nstry
) Reduced water pollution and tt Implementing Environment,
the change, compared with tt o N,O control and - 9.9 8 - -
h emissions of BO L (20142020) Ministry of
inflow of reference (1997 monitoring Agriculture
2003) for the period 42 kt 9
Promote growth of agriculture
sector based on innovativ .
. . technologies, that is mor . Ministry of
Lithuaniads RU territoriall aﬁd environmentall CH,, Regulator Implementing Agriculture, - - - -
Programme 2012020 y and env YN0 guialory20142020) Ministry of
balanced, climatéiendly and Envi
- " nvironment
resilient and competitive as we
as innovative
Promote sustainable farming
crop rotation, rational and
regulated use of syntheti
fertilisers and replacement c
synthetic fertilisers by organi Ministry of
Sustainable farmin fertilizers, expansion of  CHy, Regulatory, Implementing Agriculture, ) ) ) )
9 perennial meadows in order i N,O Information  (20142020) Ministry of
improve soil fertility, manure Environment
handling, review of subsidie
and tax concessions Rgral
Development Progmme 2014
2020).
The planned bloga_ls capapltu Ministry of
. . from livestock holdings arein . . .
Promotion of the production o 20147 1.6 MW. in 20157 1 CH Economic, Implementing Agriculture, 434 4.45
biogas from livestock holdings e - In ! 4 Regulatory  (20142020) Ministry of ’ ’ i
MW, in 201620177 3 MW, and Environment -
in 201820207 4 MW
Promotion growth of proteir To grow protein crops . Implementing Ministry of ) ) )
crops NO  Economic  56142020) Agriculture
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4.7.5 Land use, Land use Change and Forestry

In the land use, land use change and forestry (hereifaft€iLUCF) sector one of the main factor
influencing the C@ absorption is the forest expaon. National Forest Area Development Program
20122020approved by Resolution No 569 of the Government of the Republic of Lithuania on 23 May
2012, sets a strategic goal on forestry development, other forestry goals, and tasks to achieve the set
goals, @aluation criteria. In the Annex the implementation evaluation criteria for the years 2011, 2015
and 2020 are set. The Programme is sought to increase forest coverage of the country up to 34.2% by
2020 by afforestation of abandoned lands and lands thatcareuitable to be used for agricultural
activities, and to encourage people financially to plant forests in private andwstetd lands, to develop

forest regeneration on a geneticological basis with selectively valuable and qualitative forestdsitrg

matter.

In 2011 the Forest Law was amended by tightening the procedure of forest land transformation. Forest
land may be transformed into farming land or other type of land only in exceptional cases. In addition to
that new compensation system wasated, which ensures obligation to plant new forest orforast

land as a compensation for the forest land plot transformed into the other land use. This regulation serves
not only as additional guarantee to prevent decrease of forest land areap leatss conditions for
increase of forest coverage.

In the period 2002013 with a financial support from Rural Development Program-20038 the area of
17.2 thouandha was afforested and additional 8.4 ttamgha were afforested in the period of 120
2016.

The main legal act regulating forest management isLdve No XI-1830 on Forests adopted by the
Parliament (Seimas) of Republic of Lithuania on 20B{.the amendments of this legatt the new
measures wermtroduced that creates legal conditis for better preserving of forests and forest land in
cases of land use change from the forestry to other use, in particular: the number of cases when it is
allowed to change forest land in to any other land is narrowed and prescribed precisely.

The comensatory afforestation in all cases of changing forest land in to any other land was established
under he National Forest AredevelopmentProgram 2012020 adopted on 23 May 2012 by the
Government Resolution No 569 of the Republic of Lithuania

The edmation of policy and measures effect on GHG emissions mitigation in LULUCF sector effect is
basically related to the National Forest Am@avelopmentProgram 20122020 where the target to
increase the forest area by 3% by 2020 is set. (Fadje

Table4-9. The mitigatiormeasures in LULUCF sectto minimize GHG emissions in forestry sector

_ Year of Implementing
Name of measure Description . . .
implementation entity
Fires and natural disters pose a significant thre
_ to forest ecosystems. Each year in Lithua
Restoration of  petween 100 and 750 hectares of forest is buri N
for(.estry potgnhal anc L it huaniaods Rur al De v ¢ 20142020 M|r?|stry of
introduction of 2020 provides investment support for restoratior Environment

prevention actions  forest damaged by fires and ethnatural disaster
including pests and diseases, as well as suppor
implementation of forest fire prevention measure:
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In order to reduce atmospheric pollution origath
from agricultural activities and contribute to clima
change mitigation as well as to reduce the arei
the abandoned land, the afforestation of these I
Afforestation and  @nd the restoration of damaged forests is suppo o
restoration of In the interinstitutional Action Plan o the 20142020 M|rP|stry of
implementation of the Goals and Objectives Environment
20132020 of the Strategy for the National Clime
Change Management Policy the measure is se
plant new economically valuable and productive
well as biological resistant foresia abandoned
landsi n t hspossessioh. e 6

damaged forest

Af forestation actions
Rural Development Programme 202@20. EUR

Afforestation 53 million allocated for new commitments under t 20142020 Min.istry of
submeasur e AAf f oe graytamning Agriculture
period 20142020. Planned thdbrest land in 202C
reach 34.%.

EU proposal onLULUCF Requlationfor the period 20212030

The proposabn LULUCF regulatiorsetso ut  Me mb eammiSrersst or SULUCF thatontribute

to meeting theGHG emission reductiomargetat least 40% to compare with 1980the Union for the

period from 2021 to 2030, as well as the rules for the accounting of emissions and removals from
LULUCF andchecking the compliance of Member&ts with these commitmenihe Regulation sets

binding commitment for each Member State to ensure that accounted emissions from land use are entirely
compensated by an equivalent removal of, @@m the atmosphere through action ie tector, what is
known a delithhub® Abhough Member States undertook this commitment under the Kyoto
Protocol up to 2020, the proposal enshrines the commitment in EU law for the perioc@03021
Member States would be required to bala@eG emissions and remals from land use, land use
change and forestry wunder t GHGemissions ffommbdand use would e 6 .
havetobeentr el y compensated by equivalent removal of
sector or in the efforsharing sectorsThe new rules will provide Member States with a framework to
incentivise more climatériendly land use, without imposing nesgstrictions or red tape on individual
actors. This will help farmers to develop climateart agriculture practices and support foresters through
greater visibility for the climate benefits of wood products which can store carbon sequestered from the
atmosphere.

Impact assessmendf planned policies and measures in LULUCF sector

It is expected to increase forest land area up to 35% of total country area according to the suggestions (not
exactly determined in any of the strategic planning documents). ndhtiBorestry Development
Programme for 2022020 sets the goal to increase forest coverage¥bwr&il 2020. It was estimated

that afforestation of the poorly fertile soils in order to increase forest coverage could increase LULUCF
sector GHG removals by 880 kt CQ eq. in 2020. However, successful increase in forest land area
mostly depends on support from national programs for afforestation of abandoned lands and Rural
Development Program, therefore the aim to increase forest coverage to 35% is dng&dditeonal

measure to increase forest land coverage could be specific measures adopted to protect natural
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afforestation and reforestation areas in abandtaratior land not sutable for agricultural purpose$he

need to identify measures reducing Glaé@issions and increasing absorption potential of LULUCF
sector included in the Action Plan for the implementation of the Government Work Programme in the
period of 20172020. Implementation of additional measures could result in increase of GHG removals i
LULUCEF sector approx. up to 1 050 kt €. in 2035.
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Table 410. Summary of policies and measures by LULUCF sector

Estimate of mitigation impact by gas CQ

_Name of Objective and activity GHG _ Type of Status Implen_n_entlng eq General comments
policy/measure affected affected  instrument entities 2015 2020 2030
To increase forest area by 3 Economic; Implementin ,Rmmzsutl%?g
Increase forest area until 2020. Planned thdbrest CGo, Re ulator, (2%142020)9 l\/glainistr of’ - 1680 - -
land in 2020 reach 342 9 y Envi Y
nvironment
Restoration of Support restoration of fores E icc Impl i Ministry of
forestry  potential darzz ed by fires and oth; Co, RconTT'C’ n;gg;nzeonztglg Environment; 500
and introduction of ged by egulatory (2007 ) Ministry of i i i
. . natural disasters .
prevention actions Agriculture
Regulatory; Implementing Ministry of
Aﬁorest_atlon and To reduce atmospheri Econon_wlc;- (2007-2020) Environment; ) ) ) )
restoration of pollution COo, Information; Ministry of
damaged forest Education; Agriculture
Research
The support for planting o
short rotation coppices with a
Promotion of aim to produce biomass as Ministry of Newly afforested area
lanting  of short SOUrce of energy which partiall co, Economic; Implementing  Agriculture; i i i (from 2011) Ha (ha)
?otatior?co ices replaces imported raw materia Regulatory  (20142020) Ministry of {2015: 15 000, 2016: 17
PP (oil, gas, coal) and contribute Energy 500, 201720 000}
to the reduction of C©
emissions.
Increasing the nations
forest area The Natione
Forest Area Developmer
Program 2012020
approved by Resolutior
No 569 of the
Government  of  the
Regulatory; Ministry of Republic of Lithuania of
Afforestation and . Economic; . sty . 23 May 2012 is sought tc
~ To reduce atmspheric . ' Implementing  Environment; :
damaged fores : CGo, Information; - 840 1680 - increase forest coverag
. pollution . ' (20132020) Ministry of
restoration Education; Agriculture of the country up to
Research 9 342% by 2020. To
increase forest area by 3¢
until  2020. LULUCF

sector is not included intc
the implemetation of the

EU GHG  emission
reduction target until
2020.
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Sustainable forestry 1 t 6s pl anned 3
Promoting the use per year of wood from stat
of biomass for forests for biomass productio
energy production by 2020.

CG;

Ministry of
Environment;
Regulatory; Implementing Ministry of
Econonic (20122020) Energy;
Ministry of
Agriculture

700

The amount of the use ¢
forest cutting waste ani
residual wood for biomas:
productin (thousand
cubic metres) {2015: 300
2016: 300, 2017300}
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4.7.6 Waste management

The National Strategic Waste Management Plan 2WI3 was repealed in April 2014 with the National

Waste Management Plan for 202@20 by Resolution No 519 of the Government Republic of Lithuania

(the latest amendment in June 2016). Theetargdirectly related to minimisation of GHG emissions in

waste sector remains the same, however, stricter measures are set in order to reach those targets. For
example, introduction of the Landfill tax since 2016, more requirements for kitchen and fetal wa
treatment, reduced disposal of biodegradable waste and waste containing energy/calorific value in
landfills till 2020. By 2020, the preparing for-tese and the recycling of waste materials at least paper,

metal, plastic and glass from households, pogsibly from other origins as far as these waste streams are
similar to waste from households, shall be increased to a minimum of overall 50% by weight. By 2020,

the preparing for reise, recycling and other material recovery, including backfilling opesatusing

waste to substitute other materials, of #m@zardous construction and demolition waste, excluding
naturally occurring material defined in category 17 05 04 in the list of waste, shall be increased to a
minimum of 70% by weightCurrently, in Lt huani a are 54 biodegradabl e v
categorized by regions: Alytus, Kaun#s] ai,Mada j ampoeé dGiggsTaurgd, Tel gi ai
Utena and Vilnius.

In the light of the orgoing review of the recycling targets and landfill restrictions for municipal waste
65% recycling target for 2030 and possible upwards review of atgets by 2025 and a landfill
restriction to 10% for 2030 the Commission services consider that the optimal incineration capacity in a
country is 2625% of municipal waste generated. Incineration capacity in excess of this is likely to further
hinder Lithuania from meeting the 50% recycling target in 2020 and future increase of that target level.

According to the EU Environmental Implementation Review Country Répbrimplementation of the
existing legislation could create more tha2® jobs in Lithania and increase the annual turnover of the
waste sector by EUR 550 million.

EU structural and investment funds are an important source of funding for improved waste management
system in Lithuania. In 2062013 EUR 190 million were invested into waste agament projects,
including construction of 1 regional mechanical and 9 mechanical sorting and biological waste treatment
facilities, remediation of 341 old landfills/dumpsites, construction of numerous bulky waste collection
and green waste compostingesit extension of separate waste collection system (210 000 containers for
recyclable and biodegradable waste).

In the 20142020 periodEUR 872 million investment from the Cohesion Fund is planned to support
further development of the separate collectibmaste, modernization of capacities to prepare waste for
recycling, reuse or other recovery (sorting lines, other equipment), and modernization of the waste
management information system and monitoring.

Several new biogas plants have been constructedasiewater treatment plants. In 2013 first waste
incineration plant in Lithuania has started operation with energy recovery.

The main legal acts and programs of the Republic of Lithuania regulating waste management activities
include the Law on Waste Managent,Law on Management of Packaging and Packaging Waste, the
Law on Taxes for Environment Pollutionthe Rules on Waste Management, the National Waste
Prevention Programmand the National Waste Management Plan for Z820. Management of
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wastewater angludge is regulated by the Law on Potable Water Supply and Wastewater Handling and
the Development strategy of Potable Water supply and wastewater handling.

Implementation of theCircular Economy Action Packagehas been a step in prog
efforts to reduce emissions from wastée Package provides a clear, systematic approach that focusses

on a number of priority issues, including plastics, food waste, critical raw materials and construction and
demolition and clearly delineates actions, commdtnt s and ti metabl es. | mpl er
circular economy action package has been key in progressing efforts to reduce emissions from waste.

It provides a clear, systematic and holistic approach that focuses on a number of prm®y iss
including plastics, food waste, critical raw materials, and construction and demolition, and sets out
clear actions, commitments and timetables. The Commission has adopted a raft of legislative
proposals on areas such waste, packaging, landfill, eraf-life vehicles, batteries and accumulators,

and waste electrical and electronic equipment. They include stricter targets, such as recycling 65%

of municipal waste and 75% of packaging waste by 2030, raddcing landfill to 10% of

municipal waste by 2030

The Ministry of Environment of the Republic of Lithuania supports the EU Circular Economy Package
and is demonstrating interest in adopting the package on the nationafdevefnment of the Republ

of Lithuania approved plafor implementation of measures in 20¥¢tcording to thisplan amount of
recycled, reclaimed or otherwise used municipal waste in 2020 will consider 65%rgedfor waste
suitable for recycling will be 65%.

National waste pevention and management 2022027 planwill be prepared after the analysis of the
Lithuaniads waste prevention and management syste
economy and other directions of the waste sedibe Ministry of Envionment will announced a
competition for such analysis. Public procurement procedures will started in 2018.

Impact assessmendf planned policies and measures in waste sector

Lithuania is taking steps towardeuged@mldrmrsd ngv dihdki rncg
at all stages of the value chain with E& circular economy package The 2015 Circular Economy

Package emphasizes the need to move towards a lifetycle ven &6ci rcul aré economy
use of resources and residual teahat is close to zero. Implementation of the Circular Economy Action
Package has been a key in progressing efforts to reduce emissions from waste. With continuation of
existing measures and planned policies Gét@ssions from waste sector will decreaye57% in 2025

and by 62% in 2035, compared with 2014 GHG emissions.
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Table 411. Summary of policies and measuresaastesector
Estimate of mitigation

Name of Objective and activity GHG Type of Status Implementing impact by gas CQ e General
policy/measure affected affected  instrument u entities 2012 32/0920 2(?3',0 comments
The wasteo-energy unit is
expected to reduce CO Ministry of Energy
Promotion of high emissions by 93 166 tons pr CHg: Regulatory, Implemented Ministry of '
efficiency cogeneratior year and biomass unit i C . : - 343
S (0% Economic (20172020) Environment,
in Vilnius expected to reduce QG Vilnius Municioalit
emissions by 343 328 tons p pality
year.
High performance CHP plar
with electrical capacity of 2¢
MW and heat productior
capacity of 70 MW is plannet .
Promotion of high in Kaunas. Such capacity wi CHq; Regulatory, Implemented Mlnll\sﬂti%;iyngrgy,
efficiency cogeneratior enable rational use of 20 co, Economic (2017:2020) Environment - 310
in Kaunas thous. tons of municipa Kaunas Municip,ality
waste after sorting an
production of approx. 50(
GWh of heat and 170 GWh ¢
electrical power.
Promotion of municipal To incjnezrgtlers 18% .0020200 Ministry of
and other waste \i/\slasle n d t ang n te 36 CO,. Regulatory; Implemened Environment; Ministry
recycling or using plannec to |nC|.nerae . CH4' Planning (2007-2020) of Energy; Private i i
otherwise 000 - 530 000 t; _Potentla sector
reaches 15@10 kbe in 2020.
Lowered arounts of
landfilled of biodegradable
municipal waste ensuring the
biodegradable municipa
Biodegradable waste would make not mor Implemented Ministry of Energy;
municipal waste than 50% until 2013 and nc CH, Regulatory (20132020) Ministry of 359 538
handling more than35% until 2020, if Environment
compared with the year 200
quantities of the
biodegradable municipa
waste.
Biodegradable Collection and use of methar Implemented Ministries of Energy
municipal waste from all existing and new CH, Regulatory (20132020) and Environment 1440 1940
handling landfills
Decreasing the amour National Waste Managemer Imolemened Ministry of
of biodegradable wast Plan for 20142020 sets the CH, Regulatory (2814_2020) Environment; - 538

in landfills

goal by the 2030 tha

Regional Waste
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approximately 100 000 t o

Management Centres

green  waste  will be
composted.
To reduce GHG intensity o Mini
. : . inistry of
Circular economy production of goods CHy; Implemenéd - .
: Regulatory Environmenr; 74 260
package (sustainable wastt CO, (20162030) s
Municipalities
management)
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4.8 Steps taken to promote and/or implement any decisions by ICAO and
IMO to limit or reduce associated emissions

Maritime transport is a large and growing source of GHG emissions. By its nature, maritime transport is
international. Th EU and its Member States have a strong preference for shipping emission reduction
global approach led by tHaternational Maritime Organization (IMO) as this will be most effective.
Considerable efforts to agree such an approach have been made aveyeare within both the IMO

and the UNFCCC also with\aew to ensure a fair contribution of the sector to the objective of the Paris
agreement to limit the average increase otéhneperatures to +1,5°C.

In July 2011, the IMO approved binding energy @ffincytargets for new ships. An Energy Efficiency
Design Index (EEDI) will be calculated for each ship during the planning phase. The regulations have
been in force since the beginning of 2013. In addition, all ships, the gross tonnage of which i®d€0 ton
or more, are required to compile a Ship Energy Efficiency Management Plan (SEEMP) following a
guidance format prepared by IMO.

In 2016 the IMQin its MEPC 70 meeting reached an agreement on a global data collection system as the
next step in their awin to tackle CQ emissions. Draft guidelines for administration, data verification
procedures, and draft guidelines are still yet to be developed, that work will continue through a
correspondence group set to meet -20d7. Also MEPC 70 agreed to develapRoad Map for
addressing C®emissions from international shippingijth initial CO, reductioncommitments to be
agreed to by 2018

As a first steplarge ships over 5000 gross tonnes loading /unloading cargo/ passengers from 1 January
2018 at EU maritime ports are to monitor and later report their relatea@iSsions and other relevant
informaton in accordance with their monitoring plan. Monitoring, reporting and verification of
information shall be done in conformity withe EU Regulation 2015/757 (as amended by Delegated
Regulation 2016/2071National implementation measures are outlinedhm OrderNo D1-56 of the

Minister of Environmenof the Republic of Lithuanian the approval of the content and procedures of

the monitoring, reporting and verification of the carbon dioxide emissions from maritime transport
adopted on 16 Janua?p17.

Aviation is one of the fastegirowing sources of greenhouse gas emissionsg.e@ssions from aviation

have been included in the EU emissions trading system (EU ETS) sinca-2®0ieer, since 201@nder

the EU ETSall airlines operatingnly in Europ@n Economic Areaare required to monitor, report and

verify their emissions, and to surrender allowances against those emissions. They receive tradeable
allowances covering a certain level of emissions from their flights per year. The system has so far
cortributed to reducing the carbon footprint of the aviation sector by more than 17 million tonnes per
year, with complianceovering over 99.5% of emissions.

In October 2016, thagreement reached in Montreal by theernational Civil Aviation Organization

(ICAO) Assembly foresees the establishment of a Global Md&sed Measure (GMBM), which will
oblige airlines to offset the growth of their €@missions pos2020. To do so, airlines will buy
"emission units" generated by projects reducing @Missionsin other sectors of the economy (e.g.
renewable energies). In its first phase (2@R26), 65 countries will participate on a voluntary basis. All

EU Member States will join from the start. Participating countries include 18 out of the top 20 states with
the largest international civil aviation activity. In its second phase (2039 participation is mandatory;
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except for those exempted (countries with small aviation activities). This means around 80% of the
emissions above 2020 levels will be offset by scheme between 202dd 2035.

The agreement foresees a review every three years, which will geartdrat the scheme can be
continuously improved, and that its climate objective is achieved and improved over time, consistent with
the objective of limihg global temperature increase to well below 2°C, as agreed under the Paris
Agreament.

ICAO needsto develop all the remaining elements and implementation tools to allow the GMBM to
become operational in 2021. Participating states are expected to takecedlsary steps to develop
relevant implementing measures at domestic level. The Commission will now report back to the European
Parliament and the Council of the EU on the outcome of the ICAO Assembly. In that light, and if
appropriate, the Commissionahiid also make a proposal to review the scope of the EU ETS, with due
consideration to be given to the necessary consisterbg ElJ 2030climate objectives and policy.

4.9 Effect of policies and measures on longer term trends

Lithuania believes that polies and measures describedCinapter 4are modifying longerm trends in
anthropogenic GHG emissions and removals, consistent with the objective of the EU commitments and
agreements.

Lithuania is aware of the importance of setting loeign goals and actdly trying to achieve themA

large proportion of current climate and energy policies also contribute to the reducBblGamissions

in the longer term. For example, buildings have long lifetimes, and therefore, the regulations for the
energy efficiencyof new and existing renovated buildings have Hasjing impacts. Also the improving
possibilities for cycling and using public transportation increase €@fssions from transport sector.
Lithuani ads r en expetsédan percestagg gogssfihahenergy consumption, was
2546% in 2036, above its 2020 target of 23%his good performance was driven mostly by the heating
sector, where the share of renewables reached 46%, as opposed to a 39% renewablésiphted for

2020 by Lithuaniés National Renewable Energy Action Plan. This reflects a strong growth during the last
five years in the deployment of biomass via new investment in district heating and cogeneration, also
helping raise the renewablesasbs in electricity production.

Renewed National Energy Independence StrategfNEIS), which was endorsed by Government on 29
November 2017 and will be approved by Parliament (Seimas), sets ambitious gross of the final RES
energy consumption targets 45% until 2030 a@%b &ntil 2050 and emgy efficiency targetsto reduce
primary and final energy intensity by 1.5 times #030 and 2.4 times till 2050, cgpare with 2017

level; to save2,6-3 TWh energy in modernized muleipartment and public buildings by 2020 &€

TWh energy by 203); in industry sector to reduce electricity consumptiorl Bywhtill 2030.

Measures that promote investments in renewable ea@dygnergy efficiencgre the mostly contributed
towards transition to low carbon development in all economy seaottrelonger term.

Furthermorewaste recycling,lte disposal of biodegradable waste on landfills can be expected to lead to
permanent changes in current practices, and therefore to yield permanent emission reductions.

F-gases Regulation EU No 517/2014 implemgatacreates controls of fluorinated GHG and sets the
opportuniy to reduce emission reductions.
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Macroeconomic, environmental, social impacts (in terms of costs and benefits as well as cost
effectiveness) of the planned policies and measures

Based on datgrovided in the Commission impact assessment accompaiiipglicy framework for

climate and energy in the period from 2020 up to0203 i mp | e me nt a tsiGbl@ emisfionsL i t hu a
reduction target will cost annually from 0%%0 0.91% of GDP dependiray the range of percentage of

RES in final energy demand aedergy efficiencyimprovement, at the same time it will allow to save

from EUR 2.9 till 4.7 billion for the purchasing fossil fuels, in comparison with oil prices in 2014, in the

period 20212030Q

In 2015 Study for the evaluation of the effects, benefits and costs for Lithuania by implementing the EU
climate and energy policy targets till 2030 under the identified the most cost efficient GHG emissions
reduction scenario including the measuresbiath ETS and ne&ETS sectors in Lithuania has led to the
total costs t&EUR 7 569 million, and would amount the reduction of GHG emissions by ¥ 88Z0,

eg.in the period of 20222030 The following estimation are provided for the different econoneyoss:

- For electricity production sector the total installed capacity of wind power plants in 2030 would
make 1000 MW with another 350 MW to be derived from biomass cogeneration plants. Total
investments are planned falJR 890 million. Total GHG emissianin electricity production sector
in 2030 would bd 16 644 tCO,eq.

- For heat production (DH) sector 80% of heat energy would be generated from RES and
municipal waste incineration. An overall need for-hiel boilers to be installed after 2020 would
make 106 MW. Total investment sum is anticipated B&fR 37 million. Total GHG emissions in
heat production (DH) sector in 2030 would326 084 tCO,eq.

- In transport sector the main measures projected include the development of ecological driving
skills andhabits, and renewal of the available vehicle fleet. Introduction of both measures in the
transport sector would result in more efficient fuel consumption. Total investments are planned for
EUR 760 million. Total GHG emissions in transport sector in 2080ld/be4 865 029 CO,eq.

- Inindustrial sector it is foreseen that the final energy consumptio2080 would make 910 &&

(in 2005 it was 942.5 &k or was by 4% higher than expected in 2030), and an overall use of RES
would amount to 15%. Total invesénts are planned f&UR 750 million. Total GHG emissions

in industrial sector (excluding GHG emissions by industrial processes) in 2030 wdulRbbe252

t COseq.

- In services sectoiit is projected that the final energy consumptior2@30 would be 63@toe (in
2005 it was 569.3 ke or was by 10% lower than planned for 2030), and a share of RES would
make 10%. Total investments are plannedHoIR 630 million. Total GHG emissions in services
sector in 2030 would b&94 283 tCO,eq.

- In householdsectorthe final energy consumption for 2030 is anticipated to amount to 8&qikt
2005 it was 1386.3 kbe or was by 52% higher than expected in 2030), and a share of RES would
make 39%. Total investments are planned EWR 4 180 million. Total GHG emissianin
household sector in 2030 would 88373 tCO,eq.

- In agricultural sector the implementation of numerous GHG emissions reduction measures is
foreseen (in agronomy, cattle rearing, and biogas collection, and agrarian environment protection).
Total investments are planned fBUUR 132 million. Total GHG emissions in agricultural sector in
2030 would bet 395 300 €CO,eq.
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- For other sectorsno additional measures to reduce GHG emissions are planned.

All non-ETS sectors will have to duly contribute for {hgrpose of achieving the GHG emissions targets.
Moreover, the most GHG emissions reductidficient sectors have been identifiettansport and
agricultural sector€=co driving is considered the most effective measure for GHG emissions reduction in
trarsport sector with the effectiveness of the reduced GHG emissions totalling in 9.2 EW/REE O he

most effective measure for GHG emissions reduction in agriculture would be the construction of biogas
plants with the effectiveness of the reduced GHG gnis totalling in nearly 59.6 EUR/tG/®ear.

Implementation of this scenario would also lead to reaching an advantageous effect from the social
standpoint, which would be reflected in the creation of new 550 jobs due to use of RES and 1 000 jobs
due to inplementation additional measures in transport sector. In the period of206R2EUR 40.5

million might be received from labour taxes and reduced amount of fossil fuel by d@thkransport,

which would allow tosaveEUR 752 million for the oil importReduced amount of GHG emissions at the
same time would lower air pollutants influencing health benefits. Reduction of a share of fossil fuel in the
import balance would enable extra savings thus making the investments into the proposed scenario more
attracdive and also achieving an optimal level of GHG emissions reduction.

4.10Policies and measures no longer in place

During the reporting period most of the policies and measures from the previous were continued without
major changes. On the other hand someuchants, legal acts expired due to the target dates. As a rule,
some policy documents, strategikegal actavere replaced with the new versions, which generally apply
similar measures. Overview of some major documents expired and replaced durepptivey period is

given below in table.

Table 412. Changes in policies reported 8ixth National Communication report

Policy document reported in

Sixth National Communication Status
report

Longterm Economic Development

Strategy of Lithuania until 2015 Expired.

The structural assistance for 202@20 isdifferent from the previous one
as the support under business instrumanéexclusively granted to sma
and mediunrsized business. In 2042D20, more of the Elkstructural

The EU structural assistance for support isgranted through financial irstiments rather than subsidies.

20072013 20142020, the support for small and medisimed business focused ¢
the promotion of entrepreneurship, the enhancement of productivity
export (including also prita tourism support initiatives) as well as t
introduction of ecennovation.

ENERGY

There were implemented 11 Joint implementation projects related to
Joint implementation projects in the emissions reduction in electricity sect(10 wind power parks, 1 landfil
period of 20082012. biogas use for heat and electricity production) and the estimated

emissions reduction during whole period is 864 k, CO
http:/ji.unfcce.int/J_Parties/DB/U1TUO9IG05C2669GVIJECRIDQMBMZB/viewDFP

The National Energy Independen Renewed Natioral Energy Independence Strategndorsed bythe
Strategy, adopted on 26 June 2012 Governmat on 29 November 2017 |1t 6 s pl anned
the Parliament of the Republic « adopedby Parliament in the eraf 2017.
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Lithuania

Modernization of apartment building
and municipal buildings until 2013

APromoti on of moderni zati on of
buildings" finaned by the European Regional Development Fund in
framework of thePriority Implementation Measumf the European Unior
Funds Investment Action Program for the period 20020.

The Law on Use of Renewable
Energy Source 2011

The Law on Use of RenewabEnergy Source updated in 1 of Novemkt
2017.

INDUSTRIAL PROCESSES

Regulation of Fluori

natec

Greenhouse Gasdfegulation (EC)

No 842/200%

On 1st of January 2015 Regulation (EU) No 517/2014 of the Euro
Parliament and of the Council on fluorinategteenhouse gases ai
repealing Regulation (EC) No 842/2006 was adopted.

The Ministry of Environment of the Republic of Lithuania has updated
existingnational legislation in the area of fluorinated greenhouse ¢
ensuring the implementation of thequirements of the Regulation (El
No 517/2014.

AGRICULTURE

Rural Development Program fc

The Lithuanian Rural Development Programme (RDP) has been fori
adopted by the European Commission on 13 February, 2015 an
modified on 28 Augst,2 0 1 7 . | t o0 u & priorities for uding t |
EUR 1.9 billion of public money that is available for the period 22020

20072013 (EUR 1.6 billion from the EU budget and EUR 0.3 billiasf national
funding). The programme will give priority to projects fedhg innovation
and environmental benefits.

RenewedRural Developmenfrogram2014202Q

WASTE

The National Strategic
Management Plan for 202013

Wast

The National Strategic Waste Management Plan 2WI3 was replaced il
April 2014 with the NationaWaste Management Plan for 262@20 by
Resolution No 519 of the Government Republic of Lithuania (the I
amendment in June 2016). The targets, directly related to minimisati
GHG emissions in waste sector remains the same, however, s
measues are set in order to reach those targets.

4.11Improvement of the national system of PaMs and projections

The improvemenand further development of the national system on reporting of PaMs and projections

were implemented within the framework of the Noyw@rants partnership proeétCooper at i on

GHG inventory and projections developmend bet ween Lithuania and
No 25 A-Buiding and insfitutional cooperation between beneficiary state and Norwegian public

regional aut horitiesi. The partner
Agency, which is the national entity responsibledewvelopment of climate and environmental poiicy

institutions, loa | and

Norway.

Nor wa

The objective of this partnership project was capacitybudi ng and i mpr owadomeé nt of
system for the preparation of the GHG inventory and projections to comply with the relevant the EU, the
UNFCCC and the Kyoto Protocol reporting requirements.

Project participantexchanged experience in theeparation of the GHG emission projections with the
Norwegian colleagues artflest udy on assessment of Lithuani
system andVethodological guidance for the preparation of national greenhouse gas emission projections
in different economy sectotsas been develope®uring the project the assistance from the Norwegian
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experts in improving of the national system for the reporting on GHG emission projections as well as
proposals on fulfilment of the relevant the EU and W¥FCCC reporting requirements on GHG
emission projections were received. Evaluation and implementation of the recommendations on the
national system improvement ensure the quality of GHG emission projections report and its compliance
with the relevantregurements. Project activities were implemented during the period-2016 and

were finalized by 1st of January 2017.

The exchange of experience in the preparation of the GHG emission projections with Latvian and
Estonian colleagues and increase the quadityGHG inventory reports and projections through
knowledge and experience sharim@s initiatedthrough the poject ABal t i ¢ Expert Net w
Greenhouse Gas I nventory, Pr oj e c,twhichwasimplamente® a Ms R e
during the years 201B017. Baltic countries share similar natural, economic, social and political
conditions that influence GH@rojectionscalculations andeporting procedured he goal of the Project

is to establish a network between Baltic state GHG inventory and progexperts in order to improve

the national system for preparing, analysing and reporting high quality information to the GHG inventory,
policies, measures and projections and to comply with the relevant UNFCCC and Kyoto protocol
reporting requirements. Meorking allows acquiring necessary knowledge and sharing experience
between experts.

The EuropeanCommission has launched a voluntgmnpject to assist Member States in developing
and improving national GHG projections. The projectwas led by the contraar ICF, with the support

of Aether, EASMA, and IIASA. The project adhat providing technical assistance and capacity building
support to selected 10dvhberStateswith identified potential for improving their projections as required
under the MMR. Initdl analysis has indicated that Lithuania may benefit from technical support for
agriculture, LULUCF, waste sectors from the project team. This technical suppastimplemented
throughworkshop technical exchange between MS experts and experts of tleetteam. MS receiving
support include Bulgaria, Croatia, Cyprus, Hungary, Lithuania, Malta and Romania. Rdjeities
were implemented during the period 2€2®L7 and were finalized by September 2017.
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4.12 Information on minimization of adverse effects

Under Article 3.14 of the Kyoto Protocol and UNFCCC Decision 31/CMP.1, Annex | Parties shall
provide information on how they are striving to implement their commitment while minimizing adverse
social, environmental and economic impacts on developing copenttigs.

Since 2004 Lithuania is a Member State of the EU and, as such, designs and implements most of its
policies in the framework of EC directives, regulations, decisions, and recommendations. In this context,

the minimization of adverse impacts on depéng countries is also largely dictated by the European

Uni onds policy on climate change and by its poli
Regulation at the European level also controls or influences market conditions, fiscal inctantiaes

duty exemptions and subsidies in all economic sectors in EU Member States. Lithuania strives to design
climate change policies and measures in a way as to ensure a balanced distribution of mitigation efforts

by implementing climate changesponse measures in all sectors and for different gases.

The impact assessment of new policy initiatives has been established in the European Union, which
allows their potential adverse social, environmental and economic impacts on various d&kehol
including developing country Parties, to be identified and limited at an early stage within the legislative
process. Impact Assessment Guidelines specifically address impacts on third countries and also issues
related to international relations. Thisovides a framework in which Member States like Lithuania can

also ensure a high level of protection of the environment and contribute to the integration of
environmental considerations into the preparation and adoption of specified plans and progvédmemes

view to promoting sustainable development.

The European Union actively undertakes a large number of activitiegirgipositive impacts on third

countries and their ability to tackle climate change, specifically through capacity building anddgghno
transfer activities. Chapter 7 provides i nf or ma
programmes which aim to minimize adverse effects of climate change on developing countries.

Policies and measures 131



REFERENCES

Biogas plants in Lithuania  https://zum.Irv.lt/It/veiklossritys/zemesr-maisto
ukis/bioenergetika/atliekindsiomasegpanaudojinasenergetiniamsgikslamsbioduju-gamyba
zemesukio-sektoriuje

Circular Economy Packadstp://www.circulareconomy. |t/

European Climate Adaptation Platform http://climateadapt.eea.europa.eu/countries
regions/countries/lithuania

EU Environmental Implementation Review Country Report: Lithuania, 2017

Energy Efficiency Action Plan for 2012019
https://www.etar.lt/portal/lt/legalAct/0af002e075¢c811e7827cd63159af616¢c

Factsheet on 2012020 Rural Development Programme for Lithuania

Inter-institutional action plan on the implementatiohthe Goals and Objectives for 262820 of
the Strategy for the National Climate Change Management Policy.

Lietuvos Energijd Green Bonds Framework, 2017.

Lithuanian Energy Institut®ethodological guidance for the preparation of national greenhosse ga
emission projections, 2016
http://www.am.It/\VI/files/File/Klimato%20kaita/aTASKAITA/Galutine_ataskaita_20170109.pdf

Lithuani ads Napoit20h7atip:/wWww.aneliiVii/iodexyphpRa/12844

Lithuaniads Progress Strategy 2030
Lithuaniads Rur al De2@0 opment Programme 2014

Ministry of Environment of the Republic of Lithuania. Brief Note the Institutional and policy
framework in Lithuania, 2016.

National Forest Area Development Program 22020.
National Waste Management Plan for 22D20.
NationalWaterSectorDevelopment Programn20172023.

Study for evaluation of the effects, betef and costs for Lithuania, 2015
http://www.am.It/\VI/files/File/Klimato%20kaita/studija%202030. pdf

Policies and Measures and Projections of Greenhouse Gas Emissions ianikith@017
http://www.am.It/Vl/index.php#a/12844

Recommendati ons on the main Lithuaniads Republ
The EU Environmental Implementation Review Country Repaithuania, 2017.

The Programme for investment incentives and industry development fo22Q04

Policies and measures 132


https://zum.lrv.lt/lt/veiklos-sritys/zemes-ir-maisto-ukis/bioenergetika/atliekines-biomases-panaudojimas-energetiniams-tikslams-bioduju-gamyba-zemes-ukio-sektoriuje
https://zum.lrv.lt/lt/veiklos-sritys/zemes-ir-maisto-ukis/bioenergetika/atliekines-biomases-panaudojimas-energetiniams-tikslams-bioduju-gamyba-zemes-ukio-sektoriuje
https://zum.lrv.lt/lt/veiklos-sritys/zemes-ir-maisto-ukis/bioenergetika/atliekines-biomases-panaudojimas-energetiniams-tikslams-bioduju-gamyba-zemes-ukio-sektoriuje
http://www.circulareconomy.lt/
http://climate-adapt.eea.europa.eu/countries-regions/countries/lithuania
http://climate-adapt.eea.europa.eu/countries-regions/countries/lithuania
https://www.e-tar.lt/portal/lt/legalAct/0af002e075c811e7827cd63159af616c
http://www.am.lt/VI/files/File/Klimato%20kaita/aTASKAITA/Galutine_ataskaita_20170109.pdf
http://www.am.lt/VI/index.php#a/12844
http://www.am.lt/VI/files/File/Klimato%20kaita/studija%202030.pdf
http://www.am.lt/VI/index.php#a/12844

The Strategy for the National Climate Change Management Policy until 2050
http://www.am.lt/Vl/index.php#a/1 89

Policies and measures 133


http://www.am.lt/VI/index.php#a/12869

Ky

Photo cred i ts: Orv\avvw.xellsﬁeatlfltb a ” i tu a i ca,

PROJECTIONS



5 PROJECTIONS
5.1 Greenhause gas emissions projections

This chapter provides information of future trends in GHG emissions and removals in Lithuania, given
current nationatircumstancesand adoptednd implementegolicies and measures describedimapter
4.

Projections of GHG emissions have been calculated accordimdetbodological guidance for the
preparation of national GHG emission projections, prepared in 201L&Hwanian energy institutelhe
Methodological guidance for the preparation of GHG emission projections is based on an integrated
approach to the loagerm development of the economic sectors, with account of the EU climate change
and energy objectives by 2030daargets by 2050, and also on the existing situation and possibilities.

Only activaee xi sting measures allowed the modelling of
related to climate change mitigation. Activating the planned measures also allowellingascenarios
owith additional measuresd (WAM) (along with exis

Projections as well as policies and measures in Chapter 4 are divided into the following reporting
categoriesenergy, industrial proceses,agriculture,land use,land use change ad forestry (LULUCF)
andwaste.

Total excluding LULUCF WAM
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Figure 51. Aggregated projected GHG emissions by 2035, kt€@O
Table 51. Projected GHG emissions in case of WEM scenario, kteQO

Sector 2015 2020 2025 2030 2035
Energy 11050 11758 12109 12872 13582
IPPU 3455 3945 3781 3743 3738
Agriculture 4664 4989 5044 5093 5160
LULUCF -7937 -7954 -7972 -7990 -8 006
Waste 1009 638 491 427 430
Total excl LULUCF 20178 21330 21425 22136 22910
Total incl LULUCF 12241 13376 13453 14147 14904

Table 52. Projected GHG emissions in case of WAM scenario, kteQO
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Sector 2015 2020 2025 2030 2035

Energy 10636 9306 8928 8734 8934
IPPU 3455 3945 3781 3743 3738
Agriculture 4664 4989 5044 5093 5160
LULUCF -8485 -8 653 -8821 -8 989 -9157
Waste 1009 634 470 374 336
Total excl LULUCF 19764 18875 18223 17945 18167
Total incl LULUCF 11279 10222 9402 8 956 9011

Implementation of the additional measuvesuld lead to reaching an advantageous effect from the social
standpoint, which would be reflected in the creation of new jobs, improvement of life quality,
competitiveness, saving financial resources for the purchasing of imported fossil fuel. GHG ramissio
projection suggests that an increasing demand in energy will result in increasing GHG emissions.
Although, existing measures will lessen this increase, the implementation of additional measures could
result in lower GHG emissions in 2035 if comparedveein WAM and WEM scenarios.

5.1.1 Energy

Lithuanian energy institute performed Lithuanian energy sector development analysis in 2014. The main
assumptions of this scenario is that the implementationainenergy efficiencynitiatives, use oRES,
increase iruse of cegeneration of heat and electricity.

The main scenario assumes successful implementation of mentioned measures would result that final
energy consumption in industry would increase by 0.9% up to 2030 and by 0.7% after the year 2030.
Same tendenes were applied for construction sector. Energy consumption in residential sector would
increase by 0.7% yearly up to 2035. In Commercial/lnstitutional sector the increase would result in a
yearly 0.9% up to 2030 and 0.7% up to 2035. Agricultural, foremty fisheries sectors final energy
consumption would remain the same as in 2015. Fuel demand for house heating will decline due to the
increased fuel efficiency, renovation of residential and public buildings and modernization of heating
systems and comBtion equipment.

According to the Lithuanian energy sector development analysis in average electricity demand will
increase 2% up to 2030 and thereafter 1.5% up to 2035 and would reach atdtal545 GWh by
2035, which may influence slight increasg@fG emissions in energy sector.
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Figure 52. Projected total electricity demand and GHG emissions in Energy sector (without transport
sector)

It is estimated that thBublic electricity and heat productiomanufacture of soliduels andResidential
sectors will remain the main sources of GHG emissions in energy sector.

Historical and projected GHG emissions 129B5 from energy subsectors, kt £€y. (excluding
transport sector)
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Figure 53. Historical and projected GHG emissions, kt £4. (excluding transport sector)

Compared to 2014 the GHG emissions will overall increase in all sectors except in Residential sector
were building renovation program is currently taking place. It was estimateditlceeased energy
consumption efficiency and use of biomass will decrease the use of fossil fuel and final energy
consumption by 13.7% in 2035 which will lead to decrease in GHG emissions in this sector.

In energy sector GHG emissions are estimatedachra total of 6 574.3 kt G@q. in 2035. Most of the
GHG will originate from Public electricity (31.9%), Petroleum refining (29.2%) and Manufacturing
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industries  (20.2%). Manufacture ofsolid fuels and other energy industries and
Agriculture/Forestry/Fisimg sectors are still expected to remain the smallest GHG emissions of energy
subsectors.

The biggest potential for reducing GHG emissions is expected in the EU ETS sectors and mainly the
public electricity and heat production sector. These sectors asntyrundergoing a trend of switching

fossil fuel to use of biomass. Same trends are seen in other energy and industry sectors. This change is
mainly caused by the increase of the EU ETS carbon price which according to the Commission
recommended paramesewill increase up to 42 EUR/tonne €€9). in 2035. For scenariwith existing

national and EU policies and measucé<GHG emissions projections it was assumed that the EU ETS
carbon price will remain at the same level as in 2014 (6.37 EUR/tonpeqGO

Methodologies and key assumptions

Energy sector constitute of six main subsectBree(gy Industries, Manufacturing Industries, Transport,
Other sectors, Fugitive emissions from fuels and §tltem which GHG emissions are projected. GHG
emissions projetions from transport sector will be reported separately iatibpter.

5.1.2 Transport

Road transport sector is the main source of GHG emissions (approximately 92% of total transport sector
emissions) and fuel consumer in transport sector. It was assumeaHaemissions in road transport

sector are directly linked with fuel consumption which is influenced by the numbers of cars registered in
Lithuania. The total number of cars registered in Lithuania was linearly interpolated according to historic

data from2 005 to 2014 available from the State Enter gy
number of cars (including passenger cars, light and heavy duty vehicles and motorcycles) will reach 1 917

113 units in 2035. Projected number of vehicles registeneldGHG emissions in road transport sector

provided infigure 5-4 below.
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Figure 54. Projected number of vehicles registered and GHG emissions in road transport sector

Road transport sector is projected to remain the mainligasand diesel oil consumption source in
transport sector. According to the projected data the gasoline and diesel oil consumption in this sector will
increase accordimgby 71% and 14% by 2035.
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Figure 55. Projected fuel cosumption and GHG emissions in road transport sector

According to the projected data on number of the registered vehicles in Lithuafualthensumption in
road transport would increase from 65 721 TJ in 2014 to 88 848 TJ in 2035.

With existing nationaland the EU policies and measures GHG emissions from transport sector are
projected to increase up to 6 710.1 kt,@Q in 2035. Compared to 2014 the GHG emissions from this
sector will increase 1.38 times. The increase of GHG is mostly stipulated betalisencreased use of
fossil fuel in road transport and transportation in pipelines due to increased need of natural gas.
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Figure 56. Projected total GHG emissions in transport sector

The main GHG emissions source in transpector will remain road transport sector followed by
transportation in pipelines sector. In civil aviation subsector it is estimated that the GHG emissions would
increase 2.24 times, but this sector will remain a minor source of GHG emissions aselmnky 410

aircraft operators that have valid licence issued to perform air communication in Lithuania. Most of the
flights performed by the Lithuanian aircraft operators are international.
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Railways sector is projected to emit less amounts of GHG in 2@357 kt CQ eg. and decreased 27%
compared to 2014). This is due to the fact that the fuel consumption in railways would d26ré68%e
and an increase in use of biodiesel in this sector.

Transport sector is less affected by the EU ETS carbon pricecagrémt situation only aviation sector is
involved in the EU ETS market. In Lithuania there are several aircraft operators that fall under the scope
of the EU ETS and according to the latest data from EUROCONTROL only one aircraft operator was not
consideed as small emitter in 2015 (emitted more than 55 493,(p@€0year).

Methodologies and key assumptions

The projections were carried out by firstly determining the consumption of each fuel type in every
subsector (Civil aviation, Road transportation,\Rays, Watetborne navigation, other transportation) up

to the year 2035. As the GHG emissions are directly linked to the fuel consumption through specific fuel
emission factorsknowing the fuel consumption during the specific time period would enabpdifséu
calculation of the GHG emissions.

5.1.3 Industrial processes and product use

The GHG emissions projections from industrial processes and product use with existing policies and
measures were estimated using projected production levels data (activitpyd@@385 provided by the

main emitters in this sector: clinker, lime, glass, ammonia and nitric acid producing companies.
Emissions from these industries covered up about 83% of total industrial processes and product use sector
emissions in 2014.

The GHGemissions in industry sector are determined by technology processes and notable emission
reduction per production output is hardly possible. Therefore, it is expected that GHG emissions will
grow together with increasing industrial production. The profeetmissions from industrial processes

and product use are presented in figure below:
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Figure 57. Historical and projectedsHG emissions in industrial processes and product use sector
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The main GHG emissions source in industgedcesses and product use sector remains nitric acid and
ammonia production. Based on data frehremicalscompary the GHG emissions trends will remain
stable in a period of 2022035 due to constant production capacity.

The projections on of -Gases emissihs for most suoategories were based on 198014 emissions

trend taking into account growth rates for the different sectors and by including relevant technological
improvements and taking into account the impacts of thgadés Regulation (EU) No 517120
implementation (introduced restrictions/controls of the use and introduction of quotas for placing on the
market hydrofluorocarbons).

Emissions from domestic refrigeration equipment are expected to decline H2@B2@ue to EU wide
measures and teclmal changes resulting in decreased leakage. Due to the ban on HFCs with GWP of 2
500 and more to service or maintain refrigeration equipment in domestic refrigerators and freezers the use
of (and thus emissions from) HFCs in domestic refrigeration wiih@sed out gradually and that mainly
emissions from disposal will occur. Implementation gfdses quota system will reduce amount of HFCs
placed on the market by 79% between 2015 and 2030. Taking into account these assuimjions,
predicted that in 2@ emissions from commercial and industrial refrigeration sectors will account only
11% compared to-Bases emissions in these sectors in 2015. The emissions from mebdadiiioning

will decrease also taking into account implementation ofMRAC Directive, which prohibits the use of
F-gases with GWP of more than 150 in new types of cars and vans introduced from 2011, and in all new
cars and vans producdtbm 2017. Emissions from foam blowing are expected to decrease due to
reduced use and emissions from metered dose inhalers will deéérie decrease of population.

Methodology and key assumptions

The GHG emissions projections from industrial processegeotlict use with existing measures were
estimated using projected production levels data (activity data) by 2035 provided by the main emitters in
this sector: clinker, lime, glass, ammonia and nitric acid producing compahiegrojections of GHG
emissims were estimated by applying emission factors tdkem Methodological guidance for the
preparation of national GHG emissiprojectionsprepared by Lithuanian Energy Institute in 2016.

5.1.4 Agriculture

Projections of GHG emissions from agriculture sectahweixisting policies and measures (WEM) are
based on forecasted livestock population, main harvested crops and area harvested, the amount of sold
limestone materials, consumption of inorganic N fertilizers and application of urea.

Livestock populations

It is projected that dairy cattle population will decrease by 22% from 315ahdbeads in 2014 to 236
thousand leads in 2030. This decrease is mainly associated with increasing productivity (increase in milk
yield).

Population of nordairy cattle will be onstantly increasing: from 2014 to 2015 by 4%; during the period
20152020 by 20%, and from 2020 to 20BA.6%. For the period 2032035 average annual growth of
1.5% was applied (1.5% increase represents averagelaigncattle population increase duritige
period 20252030 each year).
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Population of swine will be decreasing during the whole period. Swine population from the base year
(2014) until 2020 will decrease by 14%. From 2020 to 2030 swine population will decrease Ibys1%.
projected that potry population will increase about 5% from 2020 to 2030.

Taking into account livestock population developments, it is projected thae@ldsions from enteric
fermentation during the 2012035 period will increase about 5%. Slight decrease ofd@iissins from
enteric fermentation can be seen from the base yead)(28®2020. It is projected that emissions from
enteric fermentation could decrease 1.2% in 2020 compared to the base year. The shasmidsiihs
from livestock enteric fermentation geatd by different livestock categorispresented below
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Figure 58. Historical and projected Cjemissions from enteric fermentation

In the base year (2@} the majority of these emissions comprised from dairy cattle efiéenentatiori
60%. It is projected that the share of wairy cattle CH emissions from enteric fermentation will be
increasing from 36% in 2015 to 53% in 2035.

It is projected that ClHemissions frommanure managememturing the 20182035 period will \ary
slightly. Decrease of CfHemissions from manure management can be by 7% in 2020 compared to 2014.
From 2020 to 2030 it is projected that £#inissions will increase by 4% and by 2% in 2035. Historical
and projected ClHemissions from manure managemargpresented below
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Figure 59. Historical and projected Cliemissions from manure management

It is projected that total direct and indirectONemissions from manure management will increase by 2%
in 2020 compared witlthe base year (204). From 2020 to 2035 emissions will increase by 3.2%.
Historical and projected direct and indirectONemissions from manure managemeenerated by
different livestock categories is presented below:
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Figure 510. Historical and projected direct and indirect® emissions from manure management

Crop residues projections

It is projected that crop yield will be increasing by reducing crops cultivation in less fertile areas and
implementing intensive growth technologiesspecialized more efficient (fertile) soil farms. Crop yield

will be also increasing due to concentration of farms in the lands of middle Lithuania, the rise of farming
culture, implementation of new technologies and best practice of the EU. The qut@etivity data of
harvested crops and area of crops harvested for the year 2020 anut&@hted below in the table:

Table 53. Projected amount of crops harvested and area harvested

Ag‘;‘;gy 2014 2015 2020 2025 2030 2035

Harvested crops (thoustonnes)
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Wheat 1708 23890 4542 4576 4611 4646

Triticale 395 434 528 532 536 541
Barley 1019 912 897 904 911 918
Rye 85 118 168 169 171 172
Oats 184 256 365 368 371 373
Rape 286 362 460 465 470 475
Peas 101 213 357 375 393 412
Beans 63 137 233 245 256 268
Sugar beet 1014 897 850 855 860 860
Potatoes 469 434 255 258 260 262
Vegetabls 275 267 275 280 285 290
Area harvested (thousha)

Wheat 355 615 884 893 902 911
Triticale 120 111 103 104 105 106
Barley 267 220 175 176 178 180
Rye 38 35 33 33 33 34
Oats 76 73 71 72 73 73
Rape 104 129 155 156 158 160
Peas 41 98 156 158 159 161
Beans 22 45 70 71 71 72
Sugar beet 17 17 17 17 18 18
Potatoes 27 25 18 18 18 18
Vegetabls 12 12 12 13 13 13

Increase of direct and indirect® emissiondrom agricultural soils by 5.7% from 2014 to 2015 and by
13% from 2015 to 2020From 2020 to 2035 the expected increase i® Mmissions from agricultural
soils is about 0.7% every 5 years.

The share of the totalJ® emissions from agricultural soils cabeigs is presented below:
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Figure 511. Historicaland projected emissions from agricultural soils categories

Inorganic N fertilizer s projections

Projections of inorganic N fertilizers consumption was based on the projectedthairthe crops.

Consumption of inorganic N fertilizers will be increasing during the projected period. The biggest
increase is expected in 202820 period where inorganic N fertilizeconsumption will increase 60%.
Afterwards slight increase in inorganN fertilizers consumption is projected. The increase of inorganic
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N fertilizers consumption is strongly related with increase in crop yield. Urea application projection is
related to the projection of inorganic N fertilizers (estimatedverage (2012014) percentage of urea in
total amount of inorganic N fertilizers).

Table 54. Projected amount of inorganic N fertilizers consumption, kt N

Activity data 2015 2020 2025 2030 2035
Inorganic N fertilizers 201 260 262 265 267
Urea application 28 36 36 37 37

It is projected that emissions from urea application will increase 1.7 times in 2020. From 2920 CO
emissions from urea application will increatigtgly by 1% in every 5 years.

Liming materials projections

Consumption of limestone and dolomitéllvibe increasing during 2012035 period. Due to currently
about 66.5% of saslareacidic, consumption of limestone and dolomite will increase by 28% and 48%,
respectively in 2035 compared to the base year (2014).

Table 55. Projected amount of limestoma&d dolomite consumption, toes

Activity data 2015 2020 2025 2030 2035
Limestone 73798 99738 88547 66 022 66 283
Dolomite 4991 5859 5964 6084 6 223

It is projected that Coemissions from liming will increask.7 times by 2020 compared to thase year
(2014) as more than hatff soils in Lithuaniaare acidic. After 2020 C@emissions from liming will

decrease by 10% and by 24% in 2030, a slight increase (0.6%) p€@iGsions in 2035 could be
observed.

Aggregated emissions

Total GHG emissios from agriculture sector will increase by 3.1% from 2014 to 2015 and will increase
afterwards by 7% from 2015 to 2020, byd in 2025 and 2030, and by 1.3% in 20B&e largest source

of GHG emissions is agricultural soils, particularly direct soils simis. Thefigure below represents
GHG emissions trend during the historical and projected period, covering 35 years
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Figure 512. Historical and projected GHG emissions frogrieulture sector by categories

No additional meases were identified foagriculture sector.
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Methodology and key assumptions

Projections of GHG emissions from agriculture sector with existing measures (WEM) are based on
forecasted livestock population, main harvested crops and area harvested, theadrsolghtimestone
materials, consumption of inorganic N fertilizers and application of urea. Forecast of the main data are
provided by the Ministry of Agriculture (MoA), Environmental Protection Agency (EPA) and main
companies that sell liming products.

5.1.5 LULUCF

About 33.8% (33.5% according to State Forest Cadae
32.8% cropland, 22.6% grassland, 5.2% by wetlands, 5.4% is attributed to settlements. Forest land area
should reach 34.2% of the total country ared020 as determined in the National Forestry Development
Programme for 2032020. Due to the implementation of measures for afforestation/reforestation
activities, listed in National Forestry Development Programme for-202P and Interinstitutional doh

plan on the implementation of the Goals and Objectives of the Strategy for the National Climate Change
Management Policy, which contains LULUCF action plan measures under the LULUCF decision No
529/2013/EU, land conversion to forest land will remaindatermined in the most recent years of
inventory, therefore total forest land area should not increase than approximately 0.8 thousaha

annually. Felling rates will remain constant and similar asuiment situatiori 7.3 million m* (2010

2014 yea data). The full potential of harvesting is not exploited in Lithuania. There could be
approximately 9.5 million hharvested each year, however at the moment full harvest potential is not
promoted by any specific measures in Lithuania, therefore remavdlarvested wood product pool

should remain constant as reported in 2014. Current cropland and grassland trend shows that with support
from the Rural Development Program (RDP) in agriculture, both crop production and livestock farming
are equally importat, what means that cropland and grassland will remain constant, as well as share
between conversions among these two land use categories. LULUCF sector is expected to act as a net
sink until 2035 according to the projections, the main sink remainingtfzned (GHG removals in
biomass) with projected stable carbon sink in harvested wood products and grassland mineral soils (in the
event of conversions from cropland to grassland). The main sources of GHG emissions in LULUCF
sector is cropland category, espally emissions from mineral soils after conversion to arable land, and
wetlands category, emissions mainly from peat extraction sites. GHG emissions from cropland and
wetlands are projected to remain similar as in 2014: 4 385 keq€@nd 892 kt CQeq. respectively. It is
expected that approximately 8 000 kt 8. coul d be removed in LULUCF se
GHG removals are not projected to increase with the existing measures comparing to the GHG removals
in 2014. The impact of implementati of 2013 Wetlands Supplement on emissions and removals from

all key categories under WEM scenario was also calculated, assuming that area of drained organic soils in
forest land, cropland and grassland will remain stable for the entire projection péeadiplementation

of 2013 Wetlands Supplement results in significant decrease of total projected GHG emissions under
WEM scenario, average annual GHG removals in LULUCF sector key categories will comprise only half
of the removals without implementatiohWetlands Supplemeint4 669 kt CQeq.
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Figure 513. Overall historical (199@2015) and projected (201%035) GHG emissions and removals from
LULUCF sector

5.1.6 Waste management

Projected amount of generated municipal solid anddgradable waste (MSW) for period 2€A®&20 is
provided in the National Waste Management Plan for ZDR0. The projections on industrial
biodegradable and sewage sludge generation are provided for the perie2D361% the Ministry of the
Environment.Municipal solid waste and biodegradable MSW generation during the period22631
was calculated following the increase during the period 20PH.Results are shown in the figurel8
below.
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Figure 514. Projected amount generated waste

GHG emissions projections are provided in four subsectors: disposal in landfills, composting, incineration
of waste and wastewater treatment and discharge. Compared with 2014 emissions from waste sector will
decrease by 57% in 2025 and@R®f6 in 2035. Historical and projected GHG emissions from waste sector
are presenteih figure 515 below.
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Figure 515. Historical and projected GHG emissions from waste sector

Methodologies and key assumptions

Projections of GIb emissions from waste sector with existing measures are based on the National Waste
Management Plan for 2042D20, data provided by the Ministry of Environment, the Environmental
Protection Agencwand the Regional Waste Management Centres. Projectiohsaddtitional measures

are based on the 2015 Circular Economy Package.

5.2 Assessment of aggregate effects of policies and measures

As an Riropean UniorMember Statel.ithuania is sulgct to EU climatepolicy and thus it applies EU
Common and Coordinated Palis and Measureselevant to climate changéithuania believes that
countrydéds policies and measures modifying | ong
removals consist with the objective of the Convention.

Moreover, GHG emissions are inseparaldrom the longerm development analysis of the economic
sectors that meet human nee@8lG emissions projection suggests that an increasing demand in energy
will result increasing of GHG emissionBxisting meaares will lessen this increas€otal histgic and
projected GHG emissions inthuania are presented in table:

Table 56. Actual and projected GHG emissions in case of WEM scenario, @O

2015 2020 2025 2030 2035
CO; emissions excl. ne 13 142 14 429 14 790 15 553 16 264
CO, from LULUCF
CO; emissions incl. ne' 5 974 6 094 6 437 7183 7878
CO, from LULUCF
CH, emissions excl. ne 3376 2908 2 800 2774 2821
CH, from LULUCF
CH, emissions incl. ne
CH. from LULUCF 3377 2911 2 803 2777 2824
N2O emissions excl. ne 5 4, 3670 3681 3697 3717

N,O from LULUCF
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N,O emissions incl. ne

N,O from LULUCF 3555 4047 4 059 4074 4094
HFCs 478 316 148 105 102
PFCs NO NO NO NO NO
Sk 554 5.98 5.98 5.98 5.98
NF; 0.26 0.50 0.50 0.50 0.50
Total incl LULUCF 13 391 13 376 13 453 14 146 14 9%
Total excl LULUCF 20096 21330 21425 2213 22910

Since Sixth National Communication report Lithuania has improved its estimations for GHG projections
calculations.National system on reporting projections were improved within the framework ofakever
experience exchange projects (Chapter 4.l Yhe following table difference between projections in
Sixth and Seventh Nation@ommunication reports is shown:

Table 57. Changes in projections since Sixth National Communication report (WEM scekafid), eq.

Projections in Sixth National Communication report (using WEM scenario)

Sector 2015 2020 2025 2030 2035

Energy 15 592 17 397 19714 21 964 -
IPPU 6 452 6 936 6 396 6 396 -
Agriculture 6 753 7 369 7 500 7 638 -
Waste 2 667 3179 3 100 3058 -
LULUCF -11 650 -12 000 -12 350 -12 500 -
Total excl. LULUCF 31 464 34 881 36 710 39 056 -
Total incl. LULUCF 19 814 22 881 24 360 26 556 -
Projections in Seventh National Communication report (using WEM scenario)

Sector 2015 2020 2025 2030 2035
Enagy 11 050 11 758 12 109 12 872 13 582
IPPU 3 396 3945 3781 3743 3738
Agriculture 4 600 4989 5044 5093 5160
Waste 1042 638 491 427 430
LULUCF -6 705 -7 954 -7 972 -7 990 -8 006
Total excl. LULUCF 20 096 21 330 21 425 22 1% 22 910
Totalincl. LULUCF 13 391 13 376 13 453 14 146 14 904

Human economic activities are among the key sources of GHG emissions. This is primarily linked with
fuel combustion for energy production, but also other processes of human economic activities have a
fairly grea significance as wellTotal projected emissions for year 2030 have decrease by 53%
comparing projections in Sixth and Seventh National Communication repotiEeable changes are
visible in all sectorsi in Agriculture, LULUCF, Energy, Industry and Wasmanagement. GHG
projected emissions have decrehse

Based on data, provided in the Commission impact assessment accomapglimy framework for
climate and energy in the period from 2020 wup to
reduwction target will cost annually from 0.39% to 0.91% of GDP depending on the range of percentage of
RES in final energy demand and EE improvement, at the same time it will allow to save from 2.9 till 4.7
billion EUR for the purchasing fossil fuels, in comigan with oil prices in 2014, in the period 2621

2030.
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5.3 Sensitivity analysis

5.3.1 Energy sector

One of the main parameters used to project GHG emissions in Lithisaarmual growth of gross

domestic product. It is well known that the growth and expansioecofiomic activities are directly

linked to the consumption of fuel and therefore is influencing GHG emission trends. For the projections

of the GHG emission, the annual GDP growth rate was assumed to be 3.5% up to year 2030 and 2.6%
thereafter. These agsptions were based on the data provided in the Lithuanian energy sector
devel opment outl ook analysis in relation to the
Lithuanian Energy Institute in 2018nd data available from the Ministry of Finarafethe Republic of

Lithuania. Sensitivity analysis focused on GDP growth rate provided from parameters recommended by
the EuropeanCommission in 2016. The GDP growth rate recommended for Lithuania is presented in
Table5-8.

Table5-8. EuropeanCommissionecommended annual real GDP growth rate in Lithuania

Annual real GDP growth rate (in market prices)

20152020 202062025 20252030 203062035
EC recommended 2.8% 1.2% 0.2% 0.3%
Used for GHG projections 3.5% 3.5% 3.5% 2.6%

For the purpose of sensitivignalysis it was assumed that changes in GDP will most likely affect energy
and industry sectors. Results of GDP sensitivity analysis are presented in Fifure 4
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Figure 516. GDP sensitivity analysis for GHG emissions

Resultsof sensitivity analysis show that lower GDP values would result lower GHG emissions in
Lithuania. According to performed sensitivity analysis GHG emissions would be lower by 12.37% in
2035 if annual GDP growth rate would be lower than expected (bedle
Table5-9. Comparison of GDP sensitivity analysis(®; eq.

2014 2015 2020 2025 2030 2035

% http://www. Irv.It/bylos/LESSED%20projektas/Dokumentai/4.%20Tyrimo%20ataskaita.pdf
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Total GHG emissionsxcl.
LULUCF (Projected GDP) 19777.7 20178.0 21330.3 21424.8 22135.6 22910.

2

Total GHG emissionsxcl.

LULUCF (Commission 19777.7 19988.8 20559.3 19751.7 19924.3 20075.8
recommend GP value)
Difference,% - 0.94 3.61 7.81 9.99 12.37

Another important parameter in preparing GHG emissions projections can be considered the EU ETS
carbon price. Most of installations under the EU EF& local districts heat providers. Over the last few
years and from the start of thed3EU ETS trading period many smaller installations producing heat
energy started to switch from fossil fuel to biomass. This can be explained by the fact that teeently
European Commission proposed the EU ETS market-loacknd solution to decrease the surplus of
EUAs in the market and therefore increase carbon price. Therefore, the switch to biomass may greatly
reduce the amount of EUAs needed for installatioreot@r the GHG emissions or even-opit from the

EU ETS. The EU ETS carbon prices used in sensitivity analysis for the EU ETS sectors are presented in

Table5-10.

Table5-10. Carbon price used for GHG sensitivity analysis
Carbon price (i@Oy)constan

t

2015 2020 2025 2030 2035
Used in GHG projections 6.37 6.37 6.37 6.37 6.37
EC recommended 7 15 225 335 42

Results of the EU ETS GHG emissions sensitivity analysis are presented ing-igure
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Figure5-17. Resultsb car bon price i mpact on

Sensitivity analysis results showed considerable margin between GHG emissions projected using stable
carbon price and increasingly high carbon price in 2035. Huge distinction can benexkpdae to
increase of expenditures for GHG emissions from installations. The operators will mysttikeider
switching to use biomass instead of fossil fuels. Also it is more likely that those operators will start

4 EU Climate Change Committee agrees blaekling
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investing in energy efficiency du® not only increasing fossil fuel pricelsut also due to increasing
EUASs price.

Resuls show that because of increase of EUAs price up to 42 EUR/tl&biggest reduction of GHG

will be seen inPublic electricity and heat production sectors andManufacturing industries and
construction sectors. This is due to the fact that at a current state fossil fuel fired combustion units are still
vastly used in these sectors and there is a potential to replace them with biomass using units.

5.3.2 Agriculture sector

For t he estimati on of GHG emissions projections
projections were provided by the Ministry of Agriculture KoA). However, EPA also received
projections on livestock populations from Institute of Animal Sciend&)l Projections on livestock

popul ations from both institutions differ. I SA p
only for 2030 and noted that more precise projections on livestock populations should be prepared by
MoA asitisresponslbbe f or the agriculture policy and measur

calculats accordingo National livestock sector development program (22020).

Sensitivity analysis has been made on how changes in the projected livestock populatiohaffect
total GHG emissions. Results of sensitivity analysis on the total GHG emissions are providadhiethe
andfigure below.

Table5-122 Comparison of | ivestock pegpul ationds sensitivity

2014 2015 2020 2025 2030 2035
Total GHG emissions
excl. LULUCF (data of MOA) 197777  20177.1  21329.3 214239 221347  22909.3

Total GHG emissions
excl. LULUCF (data of IAS) 19777.7 20177.4 21330.9 21351.6 21988.6 22738.0
Difference,% - -0.001 -0.007 0.338 0.664 0.753
23.500 1 Total GHG emissions without LULUCF
23.000 - (MoA data)
Total GHG emissions without LULUCF
22.500 - (IAS data)
o 22.000 |
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Figure 5-18. Results of livestock populations impact on GHG emissions

Projections 152



5.3.3 LULUCF sector

Sensitivity analysis was performed with the same projection tool for LULUCF sector GHG projéctions
LULUCFeat Sensitivity analysis results are pided in the table below and include all the parameters
defined as having the most important share for the overall LULUCF sector GHG removals/emissions in
the past and projected for WEM and WAM scenarios in the future.

Table5-13. Sensitivity analysis fohe parameters projected for 1990 and 2035

WEM scenario WAM scenario
Parameter

1990 2035 1990 2035
Forest land remaining forest land, area -71.54 -91.38 -71.54 -68.27
Forest lanctarbon stock change in living -66.80 -85.32 -66.80 62.21
biomass
Forestland carbon stock change in dead woc -4.74 -6.06 -4.74 -6.06
Grassland converted to forest land, area -6.78 -7.18 -6.78 -8.55
Grassland cor_lve_rtgd to_forest land, carbon 386 406 3.86 484
stock change in living biomass
Grassland converted to fotéand, carbon 292 311 292 371

stock change in litter

Grassland converted to cropland, area 47.13 35.75 47.13 12.90

Grassland converted to cropland, carbon stc

L . 46.15 32.56 46.15 11.75
change in mineral soil

Cropland converted to grassland,are -20.82 -26.81 -20.82 -49.14

Copland converted to grassland, carbon sto

L . -20.82 -26.81 -20.82 -49.14
change in mineral soil

5.4 Supplementarity relating to the Kyoto protocol mechanisms

Kyoto mechanisms allowed for Lithuania to meet its national emiggidaction commitments of the
Kyoto Protocol. The Kyoto Protocol introduced three mabated mechanisms: clean development
mechanism (CDM); joint implementation (JI) and emissions trading. Use of Kyoto mechanisms must be
supplemental to domestic action achieve KP targets. These mechanisms are referred to as flexible
mechanisms.

Certified emission reduction (CERs) units from the clean development mechanism and emission
reduction (ERUSs) units from JI projects, can be used to achieve the targets under Bi&S and EU
Effort Sharing Decision (with limitations).

In 20082012 there were implemented 11 Joint implementation projects related to GHG emissions
reduction in electricity sector (10 wind power parks, 1 landfill biogas use for heat and electricity
production) and the estimated GHG emissions reduction during whole period is 864 kt CO

Together with the implemented JI projects during 20082 period in Lithuania 64 wind power plants
(total capacity 183.8 MW) had been installed (in 22022 period thee were 78 operating wind power
plants in Lithuania with an installed capacity of 234.8 MW). And during the period 2003 totally 20
biogas plants had been installed in Lithuania with the capacity of 20.32 MW.
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GHG emissions reduction due to the 2 Jljgets of NO emissions reduction in chemical industry

amounts to 7 643 017 t G@g. Thus, without the implementation of these projects in 2013 the ETS
sectoros verified emi segihgher(&7omillodinsteas cutrenl7.5mitlib | i on t
COeq.).

Lithuaniads tot al gr e e 2012 commeitmgnaperiocewalie 409 V86 824 LAON t h e
eg., approximately 52 per cent lower than the assigned amount, which was 227 306 177 tgrates CO

The total amount of Kyoto Protocol unittired in the first commitment period is 109 786 321. Lithuania

has requested 71 822 887 AAUs, 246 966 CERs and 2 327 000 ERUs to be carried over to the second
commitment period of the Kyoto Protocol.

According to projectiomdM Bwiemlmar en) stfiomg 20@&®s urLe g d
for the second commitment period will be met entirely by domestic actions
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6 CLIMATE CHANGE IMPACTS, VULNERABILITY ASSESSMENT,
ADAPTATION MEASURES

6.1 Climate projections for Lithuania

This section presgs the results of the climate projections research carried dbe &tydrology and
Climatology Department of Vilnius University during 202815. Projections were derived from the
(World Climate Research ProgrénCoupled Model Intercomparison ProjectaBé 5 (CMIP5). Four
Representative Concentration PathwdiRCPs) scenarios were chosen (RCP2.6, RCP4.5, RCP6.0,
RCP8.5), which are defined and named after a possible range of radiative forcing in the year 2100 relative
to preindustrial values (+2.6, +4.5:6.0, and +8.5 W/f respectively). These RCP scenarios were used

in climatological models with output data of CMIP5. Projections of air temperature and precipitation
amount for the territory of Lithuania for 18&100 years were obtained from the KNOWoyal
Netherlands Meteorological Institute) Climate Explorer database. According tothh®GC report,
20062100 period includes prognostic values, and data until 2006 are considered as historical (used the
same for all RCP). Territory of Lithuania wavidied into 5 grid cells, the size of each cell was 2.5°x2.5°.
Depending on the RCP scenario, the number of models used to compute théovaaek cell indicator

CMIPS is different: the maximum number of models is used to estimate the monthly axadtesgef air
temperature and precipitation according to RCP4.5 scenario (42 models), the lloaasirding to
RCP6.0 (25 models). The value$ the RCP2.6 scenario are calculated using the results of 32, and
RCP8.51 39 models. Only models that pemfio calculations according to all four RCP scenarios were
selected for the study (24 models in total). The study evaluated the estimated changes in the air
temperature and precipitation content in each cell covering the territory of Lithuania. Projeatitme f
indicators were made for two periodshe nearest future projections cover the period from 2016 to 2035,
and the longerm forecasts are for period 268100. In addition, the projected mean annual air
temperature dynamics for Lithuania in 268800 was estimated.

In each cell differences in weather temperature and precipitation (in January to December) until 2035 and
by 2100 compared to 198®05 average values for the base period were evaluated. Air temperature
changes were set within = 0,1°C. Eipitation changes @re expressed as a percentage.

At the beginning of the projected period in 2005 the global air temperature was approximately(ih85
Lithuania at approximately 1.Q) higher than in the praadustrial period. Based on CMIP5 data)yon
according to RCP8.5 scenario global air temperature is expected to increase by more than 4 degrees
compared to préendustrial level. In Lithuania the air temperature should increase faster: based on RCP8.5
scenario, which represents highest changesatbeage annual temperature can increase by alm@st 6
According to RCP2.6 scenario theCthreshold in Lithuania will be exceeded in the first half of thet 21
century and after it the air temperature will not change considerably. According to scRGIRS and

RCP6.0 the average annual air temperature in Lithuania will increase by 3.2 and 3.7°C, respectively at the
end of this century. To summarize, it is expected that global temperature increaSedoyrpared to the
pre-industrial levels in the rddle of the 2&tcentury, and in Lithania about 120 years earlier.

All RCP scenarios for Lithuania lead to a quite similar evolution of temperatures until about the 2040s
(Figure 6-1). For later period, projected indicators vary. Léegn projections gdict that greenhouse
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gas impacts will be much stronger than internal fluctuations in the climate system and therefore climate
change will directly depend on the expected magnitude of exposure. In Lithuania the highest increase in
air temperature is praojeed according to RCP8.5 scenario and the lowest increase according to RCP2.6
scenario. According to RCP4.5 and RCP6.0 scenarios the average annual air temperature will increase at
a similar pace as until the end of the 1980s, and only later, accord®@R4.5 the air temperature will
stabilize and based on RCP6.0 will continue to riseufiig-1).
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Figure 6-1. Projections of the average annual air temperature change for Lithuania by 2100 according to different
RCP scenarios

Based on the study resultsi$ projected that by 2035 the air temperature will grow throughout all
Lithuania. The average annual temperature will increase b%.4°C (compared to the period 1986
2005). Major changes in air temperature during 2885 are projected according taCR4.5 and
RCP8.5 scenarios. By 2035 the temperatures of the cold season in Lithuania will likely to rise mostly.

Major changes of air temperature are expected in February and March.
It is forecasted that in the lagd st century the air temperature in luigimia will continue to rise (Figure 6

2). The average annual temperature can increase 451PG. The major changes in the l&tkst century
for Lithuania are projected according to RCP8.5 scenario, the lovaesbrding to RCP2.6 scenario.
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Figure 6-2. Projected air temperature changes in Lithuania by 2035 (left) and by 2100 (right) based on different
RCP scenarios

In the late21st century the air temperature in Lithuania will be fastest growing in the cold season. Based

on RCP8.5 scenario the avgeatemperature in January (&ig 6-3) will rise mostly. In the norteastern
part of Lithuania the temperature is expected to rise by 6.3°C. Projected growth of temperature is also
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expected in August. According to RCP8.5 scenario air temperature vagiatitris month vary from 4.7
to 5.4°C in different parts of the country.

’ '
B B ’ .
. . . . . .

Figure 6-3. The average air temperature in Lithuania in January during 192865 (left) and projected for 2081
2100 period according to RCP2.6 (center) and RCP8.5 (right) sten&C
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Figure 6-4. The average air temperature in Lithuania in July during 12865 (left) and projected for 2082100
period according to RCP2.6 (center) and RCP8.5 (right) scenarios, °C

Precipitation projections

Likewise for air temperatures, tprojections of annual precipitation rates up to-gfidt century under

various RCP scenarios for Lithuania almost not differ (Figu&. @Only later higher projected changes
appear according to RCP8.5 scenario and average yearly precipitation rdteastabiis observed
according to RCP2.6 scenario. Estimated changes in precipitation rates according to RCP4.5 and RCP6.0

almost not differ.
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Figure 6-5. Projected annual precipitation in Lithuania up to 2100 according to different RCP scenarios

By 2035the average annual precipitation should increase byl.0%. Major changes are projected
according to RCP4.5 scenario and the lowest in RCP6.0 scenario. Model output results for all four RCP
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scenarios for the beginning of &kentury anticipate increasd the total amount of precipitation from

October to April and in June. In September the decrease of precipitation is projected according to all RCP

scenari os

Even more significant changes in ppatition are projected in the laPdst century. The average annual

with the exception of Lithuaniabs

we st

precipitation may increase by 318.5%. More changes are expected in the northern part of the country

than in the southern. According to RCP2.6 scenario annual average precipitatiall ratdikely to

change significantly, most changes are projected according to RCP8.5 scenario.

Other climate indicators and sea level projections

During 21st century in Lithuania daily air temperature fluctuations will increase and the number of hot
days(>30°C) and warm nights (>15 and >18°C) will increase. Thus, possibly heat waves will increase in
frequency and intensity (they will last longer and will reach higher air temperatures). Number of

extremely cold days will decrease more slowly. Relativéaamidity during the cold season will unlikely

to change much, but during the summer season will decrease significantly, especially in the second half of
summer and at the beginning of autumn.

The average wind speed will vary slightly, but wind speed fatains due to more frequent storm

recurrence may increase. The snow cover depth and the number of days with snow cover will decrease
(especially in the western part of Lithuania). The number of thunderstorms will grow. The increase in the
number of dangerws meteorological phenomena (such as freezing rain, hail, hurricane winds, etc.) is

possible.

Based on the results of previous studies in Lithuania the Baltic Sea coast region is mostly vulnerable to

climate change. Coast, coastal ecosystems, as wealtalsdopulation are mostly affected by sea level

rise, storm and hurricane winds, sea and Curonian Lagoon water warming and salinity changes.

In 20812100 compared to 198805 the global ocean level is likely to rise te38cm. Thermal water

expansion ontribution to the level rise will constitute &%%, glaciers 185%. It is estimated that the
water level in the Baltic Sea in thes2tentury will rise as well. However, changes in wind patterns and
vertical tectonic movements will lead to a significamariation in water levels in different parts of the

Baltic Sea. The water level will rise highest on the seatstern coast, where Klaipeda city is situated.

The summary ofther climate indicators and sea level projections is provided in the T-dlbeléw.

Table 61. Projected climate elements changes in Lithuania in the 21st century

Climate elements

Air temperature

Description of forecasted changes

Average annual temperature in thesPdentury may increase by 1%1°C. Increase
in temperature wilbe larger in wintertime.

Extreme air
temperatures

The number of extremely hot days and warm nights will increase. Heat wave
become more frequent and its temperatures will be higher. Extreme cold «
recurrence will slightly decrease.

Precipitaion

The average annual precipitation rate in thetZentury should increase by 3.
13.5%. The highest precipitation growth is expected in OctApeit.

Extensive rainfall

Increases in number of heavy rainfab ( 1 0 mm) and annu
maximum precipitation.

Droughts

The number of droughts in the summer (especially during the second h
vegetation period) is expected to increase.

Air humidity

During the cold season relative humidity is unlikedychange much and during war
season will decrease (mostly in July to September).
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The average wind speed is unlikely to change much, but wind gusts may inc
Wind speed especially during the summer period. It is likely that the recurrence of stormn
hurricane winds will increase, especially during the cold season.
Sunshine duration will shorten in the cold season and significant changes duri
warm season are not expected.
Hazardous weather Expected increase in the mber, duration and intensity of dangerous weal
phenomena phenomena (such as thunderstorms, freezing rain, hail, squall etc.)
Sea level Sea level over the Bicentury will rise by 2600 cm
The average number of days with snow cover will decrdagethe maximum snov
cover thickness will not likely to change much.

Solar radiation

Snow indicators

6.2 Vulnerability assessment

Lithuania is investing in efforts to understand climate change impacts and is taking action to reduce
vulnerability and adapt to a changing climdtiéhuania is already facing increased incidence of extreme
weather leat waves storms, extreme cold anffoods), leading to reduced qgooyields, loss of
biodiversity impact of economy and human hbaSince the & National Communication (2014),
Lithuania has entinued to strengthen the evidence base that supports climate change adaptation decision
making and has enhanced efforts to increase climate resilience.

Climate change will affect agriculture and food, forestwater resourcedisheries, energy, transgo
infrastructure, construction and building sector, biodiversity, hesdttial impacts, economy and private
sectos. In theTable6-2 provided summarized informati@bout vulnerability and adaptation

Table 62. Vulnerabilities and adaptatioinstrumerts by sectors

Sector Vulnerability Adaptation
Adverse - Farms consolidation;
- Storm and floods damage or dest - Organic farming;
crops; - Environmentally friendly farming
- Decrease of soil fertility; practices;
- Soil erosion impacts on agriculture; |- To pl ant oOprotecti
- Heat waves effects on agriculture a agricultural land;
livestock; - To bread more resistant livestock an
- Increasd number of insects; crops;
AGRICULTURE - Increased number of fires; N - System_ for warning of fires an
- Changes in crop productivity an information about extreme weathe
quality of production; developnent;
- Increased spread of diseases. - To develop research for agriculture sectq
Beneficial - Insure against potential damages
- More favourable conditions fovarm | - Increase the capacities of observat
seasa crops longer vegetation period networks;

- The Srategy of National Climate Chang
ManagemenPolicy.
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BIODIVERSITY
AND NATURAL
ECOSYSTEMS

Adverse

- The emergence ofinvasive alien
species

- Landscape degradation;

- Eutrophication;

- Different ecosystems and differe
species will be differently affected;

- Change of species habitat;

- Rising sea level and warming lake
rivers;

- Increasing frequency of extren
events, such as floods and heatway
and weather that has a higisk of

Species that have survived previg
climatic changes have done so chang
their behaviour, moving to areas where
climate is more suitable;

To protect threatened species 4§
ecological communities, by implementin
protective or recoery actions;
To plant local native species;
To controll pest animals;
Environmental management plans 1
territories that are important for th
protection of birds and their habitat; and
biological diversity protection programme

COASTAL ZONES

bushfires. The Strategy of NationaClimate Change
Management Policy.
Adverse - The coastal foredune ridg

- Increase of storms frequency can le
coastal erosion;

- rising sea level cause more frequs
floods in the coastal region;

- winter storms will cause more freque|
floods in the coastal region;

- Growing water mineralization of thi
Curonian Lagoon will have an impa|
on fish resources in this basin;

- the average height of waves w,
increase due to the destruction of Bal
sea shores and the degradation
dunes;

Beneficial

- Benefits to tourism industry related |
the relatively favourable climatil
conditions during the tourist season.

accumulates sal and preventg
degradation of the coastal line;
- Adaptation to the Impacts of Climate

Change at the Lithuanian Seaside;

- Coastal protection measur
implementation program 2012021
(coastal dune ridge conditio
monitoring);

- The Curionian Lagoon preventipn
- Public information and education;
- Nature Management Plan of th

Coastal Dunes.

ENERGY

Adverse

- Extreme weather events causeppy
disruptions and affect infrastructul
that depends on the energy supply;

- Higher summer temperatures incree
electricity demands for cooling;

- Flooding, wildfires and icy condition|
affect roads and other = fu
transportation networks;

- Cold winters damged electric power
lines.

Beneficial
- Warmer winters will reduce heatin
energy demand.

- To ensure energy reserves;

- Management and technical measure
- Technological and structural measur
- Training and education;

- Innovation and research

FISHERIES

Adverse

- Decreasing fish stocks in the Balt
Sea;

- Water quality degradation;

- Rising water temperature;

- Baltic sea level rise;

- Increasing water salinity in the Balti

- Public education and information;

- To develop scientific research;

- To reduce water eutrophication;

- To ensure the migratiorf diadromous
fish;

- Fight against invasive species;

- Programme of the Lithuanian fisheri
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sea;

- Changes in fishidtribution;

- Deterioration of diadromous fis
migration;

- Lack of water esources in fish farms;

- Harm caused to fish stocks by the
increasing number of invasive specie:

- The disappearance of local specie

sector 20149020

FORESTS

Adverse
- Increasd forest fires;

- Increased amount of storms a
windfalls;
- Increasing frequency of extren

events, such as floods and heates\
and weather that has a high risk
destroy young forests;

- Floods damages
plantations;

- Increasinghumber of insects;

- Defoliation of trees increases al
productivity of forests changes;

- Saoll erosion.

young  fore

To plant forests in unused or not sula
for agriculture land;

To implement a sustainable forestry polid
Forest fire management;

Reforestation avoichomogeneous stand
(especially spruce);

Research development;

Insure against potential damages.

HUMAN HEALTH

Adverse

- Higher frequency of exttme weathel
events: heat wave23 periods of hea
waves wer e reco
capital during 1992007);

- Higher frequency of extreme colc
during the winter seasorsydden frost
kills more than 300 people every ye
in Lithuania);

- Increased ultraviote (UV) radiation
exposure increases the risk of sl
cancers and catarac{gvery year in
Lithuania skin cancer is detected for
800 people. Skin cancer is killing mo
than a 140 people every year);

- Health problems caused by the n¢
invasive insects sps;

- Health problems caused byxodes
ricinus (In 20062012, in Lithuania
Lyme disease ill 15 604 persomsodes
ricinus, which caused Lyme disease
widely spread in Lithuanian territory
in the forests, in the city parks. In 20!
recorded 336 tickorre encephalitis
diseases and 2252 Lyme disease);

- Stress caused by the extreme eve
floods, storms, droughts.

Study identifying the climate change thre
to  human health including th
recommendations (2014) Direct lin
(Lithuanian only):

http://www.am.It/VI/files/File/Klimato%20kaita/Galut
ne%?20ataskait201409-17.pdf

To increase the consumer demand
regional organic products of hig
environmental and utritional quality as
well as seek out more balanced diets. T|
can help to support a range of human he
benefits.

National Public Health and Heat Preventi
Action Plan for 201&020;

Improve cooperation at the internatior
level;

Improve awarenessbaut risks of climate
change and adaptation measures;

Public warning system.

INFRASTUCTURE
AND ECONOMY
(INCLUDING
TOURISM)

Adverse

- Increasing the insect spread diseas
which will have major impacts ol
tourism;

- Roads may be flooded during autur

andspring seasons;

Preparation of techaal regulations for thg
building of bridges or roads throug
territories prone to flooding;

Tourism sector consumers analysis;
Sensitivity, risk and potential adaptati
measures research.
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Deterioration ofair quality;

Impact for winter sport tourism;
Changes in tourism destinations &
seasonal tourism caused by increas
temperature;

Losses to tourism industry due to t
worsening of bathing water qualit
caused by eutrophication.

TRANSPORT

Adverse

Rising temperatures and extended he
wave perids increasing the problen
of rail buckling;

Thermal comfort for passengers
vehicles;

Weather extremes generating floods
delays, interruptions and detouri
needs;

Air transport challenged by changir
wind patterns;

National Programme for the Developnt
of Transport for 201-2022;

To ensure a stable transport system un
extreme weather events;
Strategies, action plans;
To maketransport infrastructure climate
resilient;
Accept interruptions, repair the affecty
infrastructure after a disaster;
Insue against potential damages.

SOCIAL IMPACTS

Adverse

European Commission predicts that
Lithuania experience negative effe(
on climate change on agriculture a
tourism sectors with high number |
employed per unit of output.

Insure against potential dages.

WATER
RESOURCES

Adverse

Eutrophication;

Increasing number of floods;

The risk to the quantity and quality ¢
water resources;

Deterioration status of ground an
surface water bodies;

Worsen environmental status of tl
Baltic Sea;

Deterioration in gality public drinking
water supply;

Increasing pollution by wastewater
Increasing number of wet lands areas
Water shortage.

To build an o(prevengng
from floods)by the end of 2018 with a co
of nearlyEUR 10 million;

Flood risk management;

A flood map;

The Strategy of National Climate Chan
Management Policy.

fiThe study of climate change impact to
land eosystems, biodiversity, watg
resources, agriculture and forestry 4
human health and the strategic plan for
mitigation of consequence$2007);
National Water Area Developme
Programme 2012023

Drainage system optimization;

Climate change mitigain and adaptatior
guidelines for municipalitie2017;
Adaptation to the Impacts of Clima
Change at the Lithuanian Seaside.

In Vilnius for instance, it is planned to fi
rain drainage system

AiMet hodol ogy for F
Lithuaniao, 2015

WASTE

Adverse

Decline in air quality;

Impacts on biological process
(composting anaerobic digestion);
Increased risk of flooding fron
groundwater, surface water;

Disruption to infrastructure (roads);

National Waste Management Plan {
20142020;

The 2015 Circular Economy Package;
Recycling, reuse and waste minimization
Public awarenessising and operator
training;

Improvement of fire protection systems;
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- Impacts on outdoor Dbiologicd - More frequent cdéction of waste;

processes; - Good onsite management caminimise
- Inundation of vaste managemer the chances of necompliances ol
facilities. pollution incidents

- Wastewater entrol and treatment.

6.3 Adaptation measures

Climate change impacts provide risks and new opportunities. In order to minimize thendsksbenefit
from the opportunities caused by the climate chamgiaptation measures need to fdanned and
implemented.

In the tables-2 summarized information on varioaglaptation policy instrumenis provided

Adaptation to climate change is igtated in the legal basis for major projects, through the processes of
vulnerability and risk assessments which are:

- Vulnerabilityi evaluating the sensitivity and exposure of infrastructure to climate change;

- Riski estimating the likelihood and impactrefevant climate hazards;

- Adaptationi consideration of adaptation options and integration into the project planning.

The Ministry of Environment (MoE) is the main coordinating institution responsible for development of
climate change mitigation and adafibon policy and its implementatiomsansposing the EU climate

policy legislation and advising for other institutions on integrating climate policy objectives and concerns
into sectors which ar e n o Ministiesl(EnergyinaBog,STransgod gnd n s i b i
Communications, Health, Education and Science, Foreign Affairs, Economy, Interior, Agriculture),
municipal and other institutions within their remit are responsible for mainstreaming climate goals and
objectives intasectoral stratégs and programmes and implementialated activities in Lithuania.

Creation of a central climate adaptation portal for Lithuania is underway (expected completion in 2018),
with the purpose of simplifying the exchange of information on climate changdatidapand aid
cooperation.

National Risk Assessment, performed in 2013 and coordinated by The Fire and Rescue Department under
the Ministry of Interior comprises the evaluation of all threats in Lithuania, including also the threats
caused by climate chga. An updated Risk Assessment was carried out in 2015.

BaltadaptiC| i mat e I nfod bulletins describe the i mpact ¢
reviews the expected impacts on one selected indicator, namely: precipitation, wind clead®es

rise, oxygen content, salinity, water temperature, biodiversity and habitats, biological production, wind
waves, river discharge, nutrient loads to the Baltic sea, eutrophication and sea ice.

Lithuania provided updated information on adaptatiotiviies, information about national adaptation
planning and strategies in the National adaptation actions deliveries database on EIONET, and on the
Climate ADAPT website.

Mor eover, in 2016 ACIimate <change i mpedddtadled and v
information of climate change impacts, vulnerabilities and risks in Europe.
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The Strategy for National Climate Change Management Policy for 20232050 is an integrated
Strategy, which covers both adaptation to climate change and climate chaiyggioni policies. The
Strategy consists of sections accordingly dedicated to climate change mitigation and adaptation.The
strategic goal of Lithuanéa climate change adaptation policy as determined by the Strategy is to reduce
vulnerability of natural emsystems and domestic economic sectors by implementing measures for
maintaining and increasing their resilience to climate change and ensuring favourable conditions for
social life and economic activities. The implementation of the strategic goal of @alata climate

change follows directions:

- The integrated approach on the climate change impact on the particular territories at the
regional level.Such approach encourages compromise solutions taking into account different
needs, involves other processof regional changes (for example, demographical changes) and
may optimise the sectoral and inrtarctoral interaction of adaptation measures, applicable for that
region.

- The synergy of climate change mitigation and adaptation to climate change measdrtee
avoidance of their confliciThe chosen climate change adaptation measures should not oppose the
climate change mitigation efforts but should contribute to them.

- The contribution of countrgpecific scientific research to adaptation to climatarge Mutually
beneficial cooperation between governmental, municipal and financial institutions, funds,
universities, with other countries and the EU projects should be encouraged in the area of climate
research. Adaptation to climate change should becanseparate component of the climate
scientific research.

- A strong knowledge basis about the climate change impact and consequehiods,is
composed of the constant and systematic scientific research methods and results, data,
projections, experience drto the information collection, transmission and exchange between the
parties.

The specific shosterm by 2020 climate change adaptation goals and objectives are set in the following
sectors: agriculture, soil; forestry, ecosystems, biodiversity, lapeseater resources; energy, transport,
industry; public health. Indicative medidtierm (by 2030 and 2040) andhigterm (by 2050) adaptation

to climate change goals and objectives are the following:

The first goalis related to continuous monitoring asurvey of the most vulnerable economic sectors and
ensuring resilience of such sectors, especially agriculture, to climate change. This goal will be reached
implementing the following objectives:

- ensuring continuous monitoring of climate change sensitetoss and effective implementation
of measures reducing climate change effects;

- ensuring the resilience of the engineering infrastructure to climate change;

- monitoring, investigating and assessing the impact of climate change on the agricultural sector
arnd, in the context of changes, adapting agricultural production to climate change;

- organising proper selection and implementation of measures increasing resilience of agricultural
and other sensitive sectors to climate change;

- ensuring sparing use of suchtuaral resources as water, biodiversity and soil.

The second goais related to promotion of cooperation with other countries in relation to climate change
adaptation. In order to attain the goal these objectives are set:
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- ensuring longerm effective margement of financial and technical resources and
implementation of measures in third countries;

- continuous support for preparation and implementation of pilot climate change adaptation
projects in developing countries in order to increase their resiliercartate change.

Update of the Strategy aiming to set legally biding adaptation to climate change goals and objetives for
the period 2022030 is planned by the end of 2019.

In 2014 risk assessment and vulnerability to climate change was evaluatedsattbr of public health,
costefficient measures and indicators were proposed. The study identifying the climate change threats to
human health including the recommendations was conducted in Lithuania.

In 2015, theMinistry of Environmentp u b | i sStudy ddenéfyin@ Vulnerability to Climate Change of
Individual Sectors, Risk Assessment and Opportunities to Adapt to Climate ©hangew Hdentifidd i
individual sectors/fields (energy, transportation, industry, agriculture, landscape, territorial planning,
ecosystems and biodiversity, fishery and aquaculture, forestry, tourism, groundwater resolgtees, wa
management), assessed rigksl propeed measures that could be implemented. The results were based
on a qualitative assessment.

Lithuaniads <climate change adaptation practice al
are not purely Lithuanian, but involve the whole Balégion. They are members of th& Strateqy for

the Baltic Sea Regiorand the Strategy for the Baltic Sea Region Action Rlamhich targets
implementatiors t r at egi es. The Apdmot®and sBgpartrithe imglementation ofeghe t o
BSR (Baltic Sea Region) Cl Then&tritegy atdnhPlmagechotthocodrapfete,at i o n
wi t h t lweb @Rdpmvidinga comprehensive list of projects undertaken.

In 20162017 Lithuaniads muni ci pal imaté ehangepnatigdationcandp at e |
adaptati on a fTheprbject id funded Uindel thevNerlvegian Financial Mechanism Program
L T 1 Capdtitybuilding and institutional cooperation between beneficiary state and Norwegian public

institutions, local andegional authoritie . The main goal of the project
Lithuanian municipalities in the climate change management and adaptation. During the project
methodological guidance for municipalitiesi CI i mat e change mtatioi gat i on
guidelines f ovaspeparad ci pal i ti es?o

Also, Kaunas University of Technology is involved in various environmental programmes and research
projects. They aractive members dEU Water 202QWastavatertreatment) and th#ultidisciplinary
journal, Environmental Research, Engineering and Management (ERpbblishing articles such as
AOptimi sation of waste stabil i sasirteritwsimgrgsponse sudaee f or m
met hodol ogyo. More wuniversities in Lithuania are
change adaptation, including:
- Vilnius University; researching Ecosystems of Lithuan@iiate Change and impact on
person¥ andair temperature observatigns
- Vilnius Gediminas Technical Universitis actively involved in Construction21i a Green
Building Exchange supported by the Department of Urban Design
- The Research Institute of Environmental Protect{®filnius Gediminas Technical University)
focuses on waste magement, technologies and impacts; and
- Vytautas Magnus University funds research wddous environmental infrastructure projects
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http://www.am.lt/VI/files/File/Klimato%20kaita/Klimato%20kaita_galutine%20ataskaita_2015_08_31.pdf
http://www.balticsea-region-strategy.eu/
http://www.balticsea-region-strategy.eu/
http://www.urm.lt/bjrs
http://www.urm.lt/uploads/bjrs/documents/svarbiausi_dokumentai/Action_Plan_June_2015.pdf
https://www.keep.eu/keep/nuts/searchByRegion/lithuania
http://www.water2020.eu/
http://erem.ktu.lt/index.php/erem
https://www.vu.lt/en/research/58-research/research#LEK
https://www.vu.lt/en/research/58-research/research#LEK
http://old.meteo.lt/english/climate_change.php
https://www.construction21.org/static/european-partners.html
file:///C:/Users/2009776/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/HL7601ZL/•%09http:/www.vgtu.lt/environmental-engineering/departments/research-institute-of-environmental-protection/about-institute/55350

Lithuania has taken part in several transboundary projects, including Astra, Baltadapt, BaltCICA,
BalticClimate, BaltclimRADOST. Baltadapt (2012013) was a flagship project under the EU Strategy
for the Baltic Sea Region, developing a Baltic Sea Regiode climate change adaptation stratefjiye
overriding goal of the Baltadapt Action Plan was to promote the implementdtibe Baltic Sea Region
Strategy for Adaptation to Climate Change, and to specify priority activities for the -nemgon in the

field of adaptation to climate change impacts.

Lithuania has been active within the Baltic Sea Region Climate Change Acla@&ategy and Action

Plan. In these projects the adaptation options to be applied at local level are analysed and elaborated.
addition, Lithuania takes part in the implementation of the EU Strategy for the Baltic Sea Region
(EUSBSR).
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7 FINANCIAL RESOURCES AND TRANSFER OF TECHNOLOGY

Article 4(1) of the UNFCCC states that all partieslishdfil their obligations taking into account their
common, but differentiated responsibilities. By doing so, the countries should evaluate their specific
national and regional development priorities, objectives and circumstances. Lithuania is among the
countries listed in Annekwith the specific added condition that the country is undergoing the process of
transition to market economy.

Article 4(3) of the UNFCCC (to provide new and additional financial resources to meet the agreed full
costs incurred Y developing country Parties in complying with their obligations under Article 12,
paragraph 1), article 4(4) (to assist the developing country Parties that are particularly vulnerable to the
adverse effects of climate change in meeting costs of adaptatibase adverse effects) and article 4(5)

(to take all practicable steps to promote, facilitate and finance, as appropriate, the transfer of, or access to,
environmentally sound technologies and krAmaw to other Parties) are applicable to developedtdesn

and countries listed in Annex Il of the UNFCCC. Lithuania is not referred to as a developed country listed
in Annex Il of the UNFCCC.

In December 2009, all Parties of the Convention met in Copenhagen (COP15) and agreed to provide
developing countriesvith new and supplementary, larggrale, foreseeable and adequate funding to
enable them to take more active measures to combat climate change. Developed countries pledged 30
million dollars for 20162012, which was calle@ast Start FinancindFSF). Thg also set a lorierm

target for 2020 to jointlynobilize USD 100 billion annuallyfrom a variety of sources: public, private and
alternative. Despite the difficult economic situation and tight budgetary constraints, the EU and its
member states have filléd their FSF commitment: in 2032012 they jointly awardeBUR 7.34 billion

in support.

In 2013 climate finance provided by EU to developing countries red&t&9.5 billion, in 20141 EUR
14.5 billion, in 2015 EUR 17.6 billion, in 2016/ EUR 20.2 hillion.

Although Lithuania is among the countries listed in Anhexith the specific added condition that the
country is undergoing the process of transition to market economy and do not have obligations to support
developing countries, as part thie EU, Lithuania voluntary has been providing technical and financial
support in climate change area to developing countries since 2011.

Lithuaniads aim to ensure financi al and technol oc
mitigation and adaptimn measures in other countries, as well as cooperating with other countries in
developing climate chang®iented projects is determined in various legal acts:

- Law on Development Cooperation and Humanitarian Assistancé@pproved by the Parliament
on 16thMay 2013). This law determines the goals of the Lithuanian development cooperation
policy, formation, implementation, coordination and financing of the Lithuanian development
cooperation, and ways of providing humanitarian aid. One of the priority area®peration
development is climate change mitigation and adaptation measures.

- Law on financial instruments for climate change managemenfapproved by the Parliament in
2009) states that the funds of the Climate Change Special Programme may be usett®r cl
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change mitigation and adaption measures in third countries in accordance with the EU
legislation, the UNFCCC, the Kyoto Protocol and other international agreements.

- Inter-institutional action plan of implementation of objectives and tasks of the Natinal
climate change management policy strategy for 2013020 (approved by the Government in
2013and annually updated In the intefinstitutional Action Plan the identification of potential
finance sources in public and private sectors and contribwtifinancing and implementation of
measures of climate change mitigation and adaptation in developing countries are foreseen in
2013 and onwards (up to the yea@0by the Ministry of Environment.

- National Interinstitutional Development Cooperation Action Plan for the period 20172019
(approved by the Government in 20d8h the latest amendment in 2017, setting measures for
20182020. This Plan lays down development cooperation policy guidelines and sets out
concrete measures in order to contributéheachievement of the sustainable development goals
set by the UN 2030 Agenda within the aid recipient countries. The Plan is based on the
Lithuanian Law on Devel opment Cooperation and
priorities, taking into amount relevant strategic documents of the UN and EU, and international
commitments. The Plan will help to ensure continuous and efficient implementation and
coordination of the devel opment cooperation
reliable and responsible donor country in the international community. For the2PQ63period
Directions for the Politics of Development Cooperation in 20046 and Inter-institutional
action plan for development cooperatimas in place.

Lithuanian institutims responsible for financial support to developing countries in the field of climate
change mitigation and adaptation through are:

- Ministry of Environment through the funding from the Climate Change SpecialdPnogg (the
main financial fund);

- Ministry of Foreign Affairs which administratedevelopment cooperation projecsome of the
projecs are climate related and

- Ministry of Finance that makes contribution toemtational funds and pragns including
EPTATE

Through 20112013 period the Ministry of Environment provided climate finance through various
multilateral and regional funds. In 2015 Ministry of Environment made a contribution to the Green
Climate Fundifore information can be faud in the tablé’-1 below).

From 2014 onwards the Ministry of Environment suppaitateral development cooperation projects
related taclimate change. The decision to focus on bilateral support was due to new legislation and policy
adopted by the Gowement of Lithuania (mentioned above). The Ministry of Environment believes that
bilateral support is more efficient and beneficial for both parties,only helps to share Lithuanian
experience and gain valuable relationships through cooperddidrcreates enabling environment to
using public finances to mobilize private sector invesit:ieénto lowcarbon solutionsinder bilateral
cooperation projects transferring teclogies to developing countries

Eligible for this bilateral support are a varietyldgthuanian entities (private and public) which intend to
implement climate change mitigation and adaptation projects in developing countries. Each year
Ministryés Commission on development cooperation and humanitariarambunces calls for project
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concepts/applications and selects the most distinguished projects. Requirements for projects and all
procedural issues are laid down in th@nual on the implementation of development cooperation
activities by state and municipal institutions and agen@egovedon 26 March 2014y ResolutionNo

2780f the Governmat of the Republic of Lithuanja

Generally applicants are required to contribute financially at leg¥t dfOtotal eligible costs of the
project. In this way Lithuania is seeking to mobilise pevinance. The Commission approves the list of
eligible countriespsually Lithuania gives priority (additional evaluation pointsjhieEasternEuropean
partnership countries.

Calls for submission of bilateral development cooperation projectare annonced each yedr usually
in thesecond quartér onwww.am.lt, www.orangeprojects.knd in the national press.

2017 call for bilateral development cooperation projects

Last update: 31.07.2017

The Ministry of Environment of the Republic of Lithuania invites local companies,
institutions and organisations to submit projects of bilateral development cooperation in
the field of climate change according to conditions confirmed 27.07.2017 by the ministry’s
Commissian on development cooperation and humanitarian aid {see the table below).

Grants are being provided from the funds of the Climate Change Special Programme, administered
by the Ministry of Environment of the Republic of Lithuania.

Requirements for bilateral development cooperation projects:

Recipient
country(-ies) || Low or lower-middle income (GNP per capita up to 3955 USD) developing
country(-ies) according to World bank's classification, included in OECD DAC li:
of ODA recipients:

Kovai su klimato kaita — parama ' ¢
dvisaliams projektams

Audrond Urvelysd
. 3y

* Europe & Central Asia: Afghanistan, Armenia, Georgia, Kyrgyzstan,
Kosovo, Moldova, Tajikistan, Uzbekistan;

= Near East & North Africa: Egypt, Jordan, Morocco, Syria, Tunesia, West
Bank and Gaza Strip, Yemen;

= Latin America & Caribbean: Bolivia, Guatemala, Haiti, Honduras,
Nicaragua, El Salvador;

= East & South Asia, the Pacific Ocean: Bangladesh, Bhutan, Cambodia,
India, Indonesia, , Kiribati, Korea DPR, Lao PDR, Micronesia, Myanmar,

Mongolia, Nepal, Pakistan, Papua New Guinea, Philippines, Solomen Islands, Sri
Lanka, Timer-Leste, Vanuatu, Viet Nam;

D D000

= Sub-sSaharan Africa: Angola, Benin, Burkina Faso, Burundi, Cabo Verde, Kovoje su Kimto kuita ir jos padariniais Listuvat ne t igyvending viel
Cameroon, Central African Republic, Chad, Comores, Conge, Congo DR, Cote

d'Ivoire, Djibouti, Eritrea, Ethiopia, Gambia, Ghana, Guinea, Guinea-Bissau, o inabion o M DIV SEo0ms JeRTe pal
Kemia, Lesotho, Liborin, Madatasear, Malow, Mok, Mauritania, Mosambique, raujas lochnotogyas. T daryt (vanias organizacys 410 motus kviodsa Apinkos

Niger, Nigeria, Rwanda, Sao Tome and Principe, Senegal, Sierra Leone, e

Somalia, South Sudan, Sudan, Swaziland, Tanzania, Togo, Uganda, Zambia, y

Simbabure. sy Salts 2015-aisiars pasrade Parybeus Kimato katos sustanmy Tep §, kap i

fotos nasauln vakivhas sinarminnio mant Bnamio afnkda sukelantis Kmataem —_

Figure 7-1. Calls announcements

In 2014 finance was given ttheL i t huani an sol ar cel |l producer i B C
project in Malaysia. During the project two solar power plants were installed on thépoof the

University and in the harbonithe Perak state of Malaysia (total capacity of the solar plantskgv$0

The total costs of the project weEdJR 222 300, from whichEUR 144 000 were subsidy from the

Ministry of Environment.

Figure 7-2. Project in Malaysigphoto credits: BO group)

In 2015 two projects in Moldova were approved: solar power plant on the Ministry of Environment of
Moldova building (55 kW capacity) and the installation of 4 biomass boilers in kindergartens, schools and
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health center in the nearby area of KighinThese projects still ongoing, solar power plant projects is
planned to be finished at the end of 2017. The biomass boilers project is planned to be finished in the
middle of 2018.

In 2016 the Minigty of Environment approved one project in Georgighwianian companyiSa u | a s
g r Nigaainstalled 6 solar power plants in the schools and kindergartens in the remote areas of Georgia.
The total capacity of solar power plants is 131 kW. The total budget of the prd4Ri286 500, from

which EUR 191 160is the subsidyThe project planned to be finished in May of 2018.

Table7-1. The data on international climatfinance provided by Lithuania

Thousands,

Year EUR Type of support Recipient of support Provider of support
ESMAP - Energ Sector Managemer
2011 257 multilateral Assistance Program, administered by 1 MoE
World Bank
E5P- Eastern Europe Energy Efficiency ai
. Environment Partnership Fund, administel
290 regional by the European Bank for Reconstructi MoFA
and Development
348 bilateral Development cooperation projects (Moldo\ MoFA
Georgia)
2012 290 multilateral ESMAP MoE
2013 1054 regional E5P (Moldova, Georgia, Armenia) MoE
9.2 bilateral Development cooperation project (Ukraine MoFA
2014 2993 bilateral Development cooperatioproject (Malaysia, MoOE
solar power plants)
. Development cooperation project (Armen
6.8 regional Moldova, Ukraine) MoFA
EPTATF - Eastern Partnership Technic
500 multilateral Assistance Trust Fund, administered by MoFin
European Investment Bank
2015 100 multilateral Green Climate Fund MoE
. Development cooperation projects (Moldo\
*
3974 bilateral solar power plant and biomass boilers) MoE
50 multilateral EPTATF MoFin
2016 2865¢ bilateral Development cooperation project (Georg MoE
solar paver plants)
50 multilateral EPTATF MoFin
2017 618 bilateral Develppment co_operatlon projects (select MoE
of projects ongoing)
*planned total projet v al ue, i n cslowndcontriputionenef i ci ary?®o

** preliminary figures
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Figure 7-1. International climate finance provided by Lithuania R million)

Starting from 2018 Lithuania is voluntarily doubling its climate finance to developing countries and has
intentions to mobilize 1 million euros for climate financingm public and private sources annually till
2020.

International cooperation on training and capacity building

The EUfunded EU Twinning Program supports crisder ceoperation between institutions,
strengthens the administrative capacity of the beiafi countries and helps them implement the
necessary reforms. Lithuania has provided expert support in this EU program since 2004.

Lithuania has participated in international cooperation measures listed in T2ibiel®w.

Table 93. International coopeation measures
Recipient Programme or

. . . Description of programme or project
country/region project title

Specialists of the Ministry of Environment and the Environmental Prg
Management Agency will helpSerbia to develop and improve its wa
management system under the EU Twinning programme project intend
support the waste management policy. The European Commission has a
EUR 1.5 nillion to this project. The Lithuanian experts will particgpan the

Serbi adg . . . .
project together with their colleagues from Austria and Sweden. For two year

. management . . - . .
Serbia s steri will help the Serbian Ministry of Agriculture and Environment to drawn
_y national and strategic waste management plans, upgrade legislation of thig
improvement

and detemine economic instruments for ensuring its operat

The EU Twinning programme funded by the European Commission sug
cooperation of sister institutions in different countries, enhances the adminis
capacity of beneficiaries and helps to impent the necessary reforms.

Recognizing the need to improve the water quality management issues
Strengthenin.g- country, the European Union, throughethinstrument for Préccession
the capacities assistance, § funding the Twinning Projead St r engt heni ng

Macedonia |for  effectivel e f ective i mplementation of tTheeprojoct

implementation | qyration is 21 months (May 20117 January 2019) with a budget &UR 1.2
of the acquis in mijion.

the field  of| The main beneficiary institutions are the Ministry of Environment and Phy]
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water quality

Planning and the Hydrometeorological Service. The main EU member
partners are Environment Agency Austria (Umweltbundesamt), Ministry
Environment of te Republic of Lithuania and the National Institute for Pu
Health from TheNetherlands.

The project purpose is to strengthen the administrative capacities in the g
water management by implementing the appropriate EU acquis. In particul
project will assist the national authorities in drafting the Vardar River B
Management Plan and in harmonising and implementing secondary legisla
the area of water monitoring and water permitting.

Georgia

Strengthening

Sustainable
Management of
Forests in
Georgia

The European Union delegation in the Republic of Georgia notified tivapEan
Union Twinning projectd St r engt hening Sustainaltl
Ge o r owill @& implemented by Lithuanian and Hungarian consortium.
proposal of lithuanianrHungarian consortium was selected against the prop
of AustrianGerman consortium and Greece.

This is the first Twinning project in Georgia, which will be implemented
Lithuania as a leading partner. Ministry of Environment of the Repuldfi
Lithuania, State Forest Service of Lithuania and Ministry of Agricultdirthe
Republic of Hungary in cooperation with National Food Chain Safety Offic
Hungary will enhance the capacity of the state forest institutions in ord
prevent and condi illegal activities in the sector, ensuring the sustain
management of Georgian forests and harmonizing the Georgian forest reg
framework to the EU standards and practiceEnvironmental Project
Management Agency will be responsible for theojgct administration
management, while Central Project Management Agency will be responsib
the financial management of the project. This Twinning project will
implemented during 18 months period. The European Commission providg¢
budget ofEUR 840 000.

As a Junior Leader, Lithuania has been participating in two other European
Twinning projects in Georgia. Lithuanian Standards Board with partner institu
from Germany were strengthening the Meteorology and Standards Infrastruc
Georgia in 2012012. Moreover, Lithuanian National Commission for Ene
Control and Prices in cooperation with partners from Austria have been help
develop Energy Market Regulatory System in Georgia since 2015.

EU Twinning project is an EU instrume for representatives from the pub
administrations of the EU Member States and Beneficiary Countries wo
together in order to transfer the kndnow and good practices developed within
EU to beneficiary public administrations during implemenptatof the Twinning
Project. Lithuania is participating in this programme since 2004. Lithuanig
been awarded 76 European Union Twinning projects with the budg#iR#65.5
million. According to the European Commission, Lithuania is one of the five
successful countries implementing the European Union twinning projects in
2015. The other four countries are France, Germany, Spain and Austria.

Moldova

Support to the
Civil Service
Modernization

in the Republic
of Moldova in
line with EU

The Steering Committee of the Hunded Twinning projecb Suppor t

Service Modernization in the Repub
has gathered for the7th quarterly meeting. The activities jointly carried out, r¢
agen@ on public administration, building institutional capacity of the S
Chancellery as a result of its reorganization process, as well as perspectives
partnership framework were among the tackled subjects of the meeting.
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best pradtes

The Twinning projectwere atysed, such as: providing expertise in draft
legislative and normative acts, organizing training programs for civil servants
the Republic of Moldova and others. In this regard, the execution of the pl
budget was discussed, concluding the dafigancial resources would enable f{
project to organize additional activities.

Macedonia

Strengthening
capacities to
effectively
implement EU
requirements n

the area of
nature
protection in
Macedonia.

State service for protected areas undemthmstry of Environment, together with
the Finnish statewned enterprisefiMetsahallitus i mp | them project
AStrengthening capacities to effec
natur e p rino Mazedonia.ol'ned project consists of four adities:

preparation of management plans for natural protected areas, strengther
capacities for the preparation of assessment studies, strengthening of capac
the preparation of biodiversity monitoring methodologies and development

National Biodiversity Monitoring ProgramméRroject startedn the autumnof

2017, with a duration of 24 months. The Lead Project Leader is Finland, \
Lithuania is the Junior Project Leader.
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8 RESEARCH AND SYSTEMATIC OBSERVATION
8.1 General policy on research

At the highest level, Lithuanian science, tecliggl and innovation (STI) policy is set by the Seimas
(Parliament) and the Government of the Republic of Lithuania.

The main law devoted to the regulation of STI system is the Law on Higher Education and Science. In
2016, Seimas adopted the Guideline&itfuanian research and innovation policy where main directions
of state STI policy were defined.

The Research Council of Lithuar(faereinafteii the Research Council) serves as an advisory body to the
Seimas and the Governmeht.2016, the Higher Edudah Monitoring and Analysis Center (MOSTA)
became the institution under Lithuanian Government and it is now responsible for monitoring and
analysis of all system of higher education, research, technology and innovation.

The Lithuanian STI policy governae structure is based on a dual ministry model, with the Ministry of
Economy responsible for innovation and industrial research policy, and the Ministry of Education and
Science responsible for higher education and public sector research policy. TheyMinstonomy is

the principal institution involved in shaping policy for the promotion of innovation and development of
small and medium enterprise. The Ministry of Education and Science deals with research excellence in
the public science sector and esponsible for the development of higiskilled human resources for
research and innovation. Furthermore, the Ministry of Finance also plays a major role in allocating
funding for nationatesearch programmes.

The 14 universities form the framework otthithuanian research system. In 2017 there were 14 public
universities and 8 nepublic universities, 13 public and 12 rpablic colleges and 11 public and 10 non
public research institutes. The University Research Institute stands for a researdiomstitere the
University carries out its goals and mission towards a certain direction and fulfils research and
experimental development, providing scientific basis for the university students and researchers to
develop and improve the qualification eéthers of scientific society.

In Lithuania, there are 8 Science and Technology Parks (STP), which offer good infrastructure and
variety of services for the establishment of new innovative businesses in Lithuania. STP is one of the
most important integrateelements togemote business and innovation.

In 2008 five Integrated Science, St udiTeesvallays d Bu s
enable successful use of scientific knowledge for the development new products or technologies, bring
budness and academia cooperation up to the front. In this way the state would achieve greater business
participation in all innovation cycles from basic research to the introduction of new products into the
market,aswél as i ncr eas sinwstmenin research,aevalaproent@amddnnovation will be
encouraged.

A background of funding research and experimental development in Lithuania is constituted from basic
and nonrbasic financing. While research funding was started to bond with the refssttieince activity,

new challenges related with the evaluation of the quality and reliability of these sultsto funding
institutions.
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In 2015, research and development expenditure amountBEtd/Ro387 million. Compared to 2014, it
increased bYEUR 10.2 million, or 2.P6. In 2015, based on provisional GDP figures, total research and
development expenditure accounted for %0 GDP (in 2014, 1.0%). In terms of source of funding,
the biggest proportion of research and development expendi®@Beé® i was made up ojovernment
funds; foreign funds accounted for 34.6, business enterprise fuind28, the funds of higher education
and nonprofit institutionsi for 1.8% (Figure 8-1).
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90% +—— —
80% —
70% —
60% —
50% —
40% —
30% —
20% —
10% +— —
0% T T T

2005 2010 2011 2012 2013 2014 2015
Business enterprises Government
Foreign Higher education sector

Private non-profit sector

Figure8-1. Research and developmentficing in 20052015 by source of funds, %.

Currently, the main responsible institutions responsible for research and innovation funding and for
regulating the field and/or providing specific services are:

- Agency for Science, Innovation and Technology (M)TSince 2010 it is the main institution
responsible for the implementation of innovation policy in Lithuania. Currently, it administers a
number of measures and programmes aimed at innovation and especially research collaboration.

- Lithuanian Business Spprt Agency administers the business support programmes, including
innovation and research in the business sector.

- Europan Social Fund Agency administers EurapéJnion Structural funds aid and implements
measures assigned the Ministry of Education andScience in the development of human
resources for science, technology and industry.

- The Research Counaf Lithuania Since 2008, this institution is the central funding agency for
fundament al research and r esearatfandimgsfad basioo b i | i t
research with projedype funding.

- Central Project Management Agency under the Ministry of Finance administers the high scale
investments into the development of research infrastructures.

- The Lithuanian Centre for Quality Assessmantiigher Education deals with quality assurance
and higher education standards.

- The agency Al nvest Lithuaniao i s responsi bl e
Enterprise Lithuania is responsible for entrepreneurship as well as export deveélopmen
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The legal framework for prioritising and budgeting public investments in research, technological
development and innovation is embedded in two strategic documents: the Lithuanian Progress Strategy
ALithuania 20300 publ i s mmodation &trat@g9 fbr201P0A0npdblished m L i t h u
2010. Lithuanian Progress Strategy 2030 is a -teng strategy to strengthen fundamental public
capacities, thus ensuring a harmonious development of the State and helping to respond to global
economic and enfronmental changes and pressure coming from the global competition, as well as to
create high standards of living for all. It seeks to promote fundamental changes in society and to facilitate

the formation of a creative, responsible and open personality.

Aiming to implement the Lithuanian Progress Strat
the EU Research and Innovation Programme fHori zc
Programme for 2012020 was adopted in 2014. The Programme \®tdel to consolidate state resources

for the promotion innovation and development of competitive economy based on higher level knowledge,
innovative technologies, qualified humane resources and smart specialization. The strategic goal of this
Programme ido increase a competitiveness of Lithuanian economy, developing an efficient innovation
system which would stimulate innovativeness of economy. It was determined by priorities and goals set

in the strategy AEur ope 20200 rogrammea foru20R2020rns | nnov
implemented via the action plans that are prepared and approved by the Minister of Economy for the
periods of 2014017 and 201-2020. The institution responsible for the implementation is the Ministry

of Economy.

In 2015, the Lihuanian Government approved thegramme on the implementation of tresearch,
development and innovatigpriority areas and their priorities (Smart Specialization Programme) and
Action plans for implementatiof the priorities In August 2015, a general Action plan ftre
implementation of this programme concerning the measures coordinated by the Ministry of Education
and Science was also approved. These documents cover the implementation of six prasigndrtheir
twenty specializations specific priorities.

Following the principles of coordination and monitoring provided in the Smart Specialization
Programme, the coordination group consisting of key stakeholders was established in 2014 to ndonitor an
coordinate the implementation of the priorities. By the end of 2014, the detailed procedures of evaluation
and monitoring of Smart Specialization Programme were adopted. The provisions provide that two
institutionsareresponsible for monitoring and euation of the implementation of tfeogramme on the
implementation of theesearch, development and innovatiomority areas and their priorities the
Research and Higher Education Monitoring and Analysis Center (MOl the Ministry of
Economy.
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The overall aimof this Programme igo develop policy instruments that would include both horizontal
and subject measures necessary to achieve a substantial breakthrough in the six priority fields that
Lithuania had identified as main areas for research|aavent and innovation

- energy and environmental sustainability;

- agro innovation and food technologies;

- new processes, materials and production technologies;
- health technology and biotechnology;

- transport, logistics and ICT,;

- inclusive and creative socjet

One of t he priority areas of t Bnergy Snuhasustainallep e c i a |
environment o, which has close links to influencirt
and sustainable environmento priority area are th

- Smart systems for energy efficiency, diagnostic, monitoring, metering and management of
generators, grids and customers

- Energy and fuel production using biomass/waste and waste treatment, storage and disposal

- Technology for the development and useroéd lowenergy building$ digital construction

- Solar energy installations and technologies for using them for the power generation, heating and
cooling.

8.2 Research

8.2.1 National Research Programs

National Research Programs (hereinaftédRPs) are competitivecientific programs, which enable to

solve problems of state and society and increase the international competitiveness of Lithuanian science.
The purpose of the NRRss t o br i ng & scigrific [paential land tfirancial mescarées, to
initiate new research and to coordinate already existing research in order to solve a given problem. The
National Research Programs are approved by the Minister of Education and Science and the
implementation of these programs is administered by the ResearcitilCoiuLithuania. In order to

ensure financing of the highest competency research and to promote the competitiveness of Lithuanian
science, the projects of the National Research Programs are selected through a public tender procedure.

The Research Counaiff Lithuania approved a new list tfie National Research Programmes in 2013:
Modernity in Lithuania; Welfare society; Towards future technologies; Healthy aging; Sustainability of
agro, forest and aquatic ecosystems. These programmes financesdatgeesearch and continue the
previous NRPs.

One of the five National Research Programmes approved by the Research Council of Lithuania in 2013
provides competitive funding for research in a cl
agro,for est and aquatic ecosystemso, approved by the
in 2015 and is expected to end in 2021. Overall budget/R 6.6 million. This Programme replaced the
previously existing pr ogr adhmemarit Teh eC hEacnogsey satnedmsH uima r
purpose of the programme is to understand and be able to forecast the general effects of climate change
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and the intensive use of ecosystem resources, and to obtain new fundamental and empiric knowledge to
enable thewidance of threats related to these effects.

A characteristic feature of Lithuania is an intensive and mahleén agriculture and forestry sector that
contributes to soil degradation and creates a threat to the landscape, biological diversity, and the
sustainability of agrg forest and water ecosystems. The accelerating climate change also affects all the
components of ecosystems in addition to their functions and will eventually create new environmental
conditions unprecedented in the history of Léahia. The emerging ecosystem degradation processes are
complex and difficult to manage, and need to be examined in a comprehensive manner in order to obtain
results which will constitute a basis for taking decisions and proposing the relevant measures.

The objective of the programme is to obtain, analyse and generalise, through integrated scientific
research, new scientific knowledge about the impact of climate change and the use of ecosystem
resources on the ecosystems of Lithuania, their adaptabilityetehanging climate and environmental
conditions, and, having acquired new fundamental and empiric knowledge about the overall consequences
of the use of ecosystem resources, to propose measures to avoid threats related to such consequences and
draw up newguidelines for controlling and restoring the sustainability of ecosystems.

Two tasks are designed to meet the objective of the programme:

1. Study the effects of climate change and other environmental stress factors grfaagsd and

water ecosystems,ahr productivity and biological diversity;

2. Study how the intensive exploitation of resources affects-afpoest and water ecosystems,
identify the longterm consequences and the possible damage caused by such impact, and propose
measures for the restdi@n of sustainability.

The 1st call for proposals for 20P018 period launched with abobtJR 3.96 million in total for the
financing of the programme research projects. During the period 11 projects have already started (Table
8-1).

Table 81.ListofNat i onal Research Progpranmmea efsSu satnadi magluialtii tcy eafo s
Institution Project title
Aleksandras Stulginskis University The complex impact of climate and other enviramtal

(partners: Institute of Physics, Munich University) stressors on the ability of forests to adapt and miti
global change threats

Lithuanian Energy Institute Impact assessment of climate change and othetiak
(partners: Nature Research CenWdnius University, environmental factors on aquatic ecosystems
Aleksandras Stulginskis University)

Lithuanian Research Centre for Agriculture and Resmnse and plasticity of different tree species

Forestry juvenile-stage forest communities under impactlrhate

(partner: Nature Research Centre) charge and other environmental stressi
( M GKOEKOKAI TA)

Lithuanian Research Centre for Agriculture and Establishment and diversity @f newly emerging ceree

Forestry pathogen in the agroecosystem due to changing clit
(partner: Nature Research Centre) ard farming practices

Lithuanian Research Centre for Agriculture and The influerce of longterm contrasting intensity resourci
Forestry management on genesis of different soils and onrc

(partners:Aleksandras Stulginskis University, Vilniu agroecosystems components (AGROTVARA)
University)

Nature Research Centre Agroecosystems microbiota under climate char
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(partner: University of Ostrava) structure and concordance mechanisms

Nature Research Centre Implication of pecies and functional diversity for aqua

(partner: Klaig@da University) ecosystem services under increasing eutrophication
chemical pollution (RETRO)

Vilnius University Anthropogenic impact on the stability of thegetation

(partners: Vytautas Magnus University, Natur component of some Lithuanian rivers' ecosystems
Research Centre)

Vytautas Magnus University Climate and environmental change complex impact
(partners: Lithuanian Research Centre for Agricult agroecosystem productivity, biodiversity and
and Forestry, Aleksandras Stulginskis University)  sustainability

Vytautas Magnus University Research on cleanut felling impact on forest ecosyster
(partners: University of Warsaw, Vilnius Universit biodiversitydynamics
Lithuanian Research Centre for Agriculture a

Forestry)
Lithuanian University of Health Sciences The impact of intensive farming on the of antibiotics &
(partner: Vilnius University) biocides resistant bacteria emergence, survival and st

in soil and water

8.2.2 The maininstitutions related to climate research development in
Lithuania

Aleksandras Stulginskis University (ASU)performs various research projects related to agriculture in a
field of climate change. Recently the University actively participates in the projects related to:

- Research of pints to adapt to changing climate and development of new plants species which
could be resistant to climate change consequences

- Technological and eeinnovations in reducing pollution in livestock farming

- Information and communication technologies andtis for sustainable agriculture

- Use of precise farming technological processes in reducing impact on environment and costs of
agricultural production

- Use of new probiotics to reduce emissions from manure

- Influence of bieadditives on soil water retentio

- Humidity regime control in soil

- Sustainable farming, short rotation crops impacts on the environment, crop productivity-and bio
economic potential

- Water emissions and their reduction in village communitiksges in Baltic sea region etc.

The Environmental Protection Agency ensures continuous and complex monitoring, evaluation,
forecast of and information providing on environmental quality and nature resources use. It also organizes
and performs chemical, biological and radiological investigations wf@mment and pollution sources,
coordinates applied and other scientific environmental research, programs and.projects

EPA has participated in these projects:

- AMyOcean206 which is a cont i nurmonth projectgrantedidfy Oc e ar
the European Commission within the Global system for monitoring of environment and safety
(GMEYS) program. The main objective is to end, to develop and to improve services provided by
GMES, to prepare a system for an operative phase. MyOcean2 addressed the sustainability of its
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service provision beyond 2014. For this purpose, a dedicated European structure, the European
Centre for Ocean Monitoring and Forecasting (ECOMF), will be dedigmd set up

- AMyOCEAN Follow Ondo (AMyOCEAN FOf) which ens
extension of the services already implemented in MyOcean and MyOcean2 projects that have
advanced the preperational marine service capabilities. The main dbjeof the MyOcean FO
project will be to operate a rigorous, robust and sustainable Ocean Monitoring and Forecasting
component of the preperational Copernicus Marine Service delivering ocean physical state and
ecosystem information to intermediate anawdstream users in the areas of marine safety,
marine resources, marine and coastal environment and weather, climate and seasonal forecasting.
The project is implemented in 202015 is funded from HORIZON 20ZBU Research and
Innovation programme.

- 3 projet s related to river basins management an
Nemunas, Lielupa, Venta and Dauguva river bas
and other necessary documents for wat2@elb), pr ot ec
AiPreparation of floods risk maf28@8démentfiPpleaasat
flood risk and flood threat maps for -15he terr
The projects aimed to analyse the state of the main riv@nd)ato assess human impact on
surface water bodies and underground water resources and to perform economic analysis of water
use, to develop and update river basin management plans and programs of measures, to prepare

flood risk and flood threat maps forh e ar eas of Nemunas, Vent a, L
basins. The projects implemented with the funding from EU Cohesion Promotion Action
Program.

- AStrengthening of marine and inland water man:;

during 20142017 period. It is funded from European Economic Area (EEA) Grants programme.
The goal of the project is to improve information on the environment (to collect and evaluate
information on water quality elements, effects of land cover change, transbouingaijusion,

etc.), to develop the tools to assess the status of water bodies, to implement measures to improve
the status of water and to evaluate their effectiveness. To achieve this, the status of water bodies
at risk and its roetauses will be assex$ the effects biogenic compounds of the bottom
sediments of the Curonian Lagoon on its status will be evaluated, impact of agricultural activities
on the status of water bodies will be measured, effectiveness of diffuse pollution reduction
measures wilbe evaluated, data on water quality elements will be collected, land cover changes
will be evaluated, fluxes of loagange transboundary air pollution will be assessed. This will help
ensure effective control of water quality at both national and Eurdpeiam levels.

The Department of Hydrology and Climatology at Vilnius University actively participates in research
activities in relation to climate change. The most recent ones are related to research on climate
fluctuations and quantitative and qualitatiehanges of Lithuanian water resources:

- UNECE project Management of the Niemen River basin v
changefi in the programme of pil ot projects on
basins under the UNECE Convention the Protection and Use of Transboundary Watercourses
and I nternational L aRragest dyrailmit 20A1-20C30 The everali on ) fi .
objective of the project is to improve integrated river basin management and transboundary
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