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INTRODUCTION

This report represents Seventh National Communication of the Republic of Latvia under Article 1
United Nations Framework Convention on Climate BR@@@fe)(under Article 7 of the Kyoto Protocol
and according to the decisions 2/CP.17 and 9/CP.16 of the Conference of the Parties (COP) ur
UNFCCC. It covers issues related to the implementation of the UNFCCC by Latvia and shows
Latvia is nkéng towards meeting its goals.

As endorsed in UNFCCC decision 2/GRvidhas opted to submit its third Biennial Report as Annex 1
to this 7th National Communication. The tables as defined in the common tabular format (CTF)
UNFCCC bienniapogting guidelines for developed country Parties (UNFCCC decision 19/CP.18)
enclosed as Appendix to Annex |. For the CTF submission to the UNFCCC, the electronic reportin
provided by the UNFCCC secretariat has been used as requireddacisiikAGLCP. 18 order to

avoid duplication of information, overlapping contents are concentrated in the Seventh N
Communication.

This report outlinesmprehensiven f or mat i on on the main events
time perioftom 2013 until 2017. Information in this report has been preparediaGardirdy¢ol i n e
the preparation of national communications by Parties included in Annex | to the Convention,
UNFCCC reporting guidelines on national comm

latviads Seventh National Communi cation repo
impacts and mitigation options:

I Summary of information about national profiles (government structure, population, geogt
climate, economic profitgg) circumstances relevant to GHG emissions and removals on
sectorial basis (Chapter 2);

T Information on most recent GHG inventory, National system and National registry (Chapter 3
I An overview of actual climate change mitigation policies an(Chngateu)s

I Projections of GHG emissions until 2035 and the total effects of policies and measures (Cha,
I Latviabds vulnerability assessment, c¢cl i mat
I Information on financial resources aret watsthnology (Chapter 7)

I Information about climate research activities avadisysiservation (Chapter 8);

I An overview of education, training and public awareness related to climate change issue (C

9).
Since the publication of the Sixth iNatil Communication under the
change policy has advanced. Latvia is well on track to achieving the emission reduction natione
defined by the EUOGs <climate and e nnmeanyggctorp.a c k ¢

Since Sixth National Communication report the sectorial policy documents havedo¢@ningdated
the necessary measures which ensure Latvia achieves national target for 2020 (desttited in deta
repont and lays out a pathwayatds meeting the logrgn energy and climate objectives set by the
European Union. The comprehensive national adaptation dtetedgVedsped and is currently in

the approval staigethe period since the Sixth National Communication.



The SevehtNational Communication report presents a wide variety of activities concerning mitig
adaptation, climate change research, education. It is highly important to consult society and stake
The Report describes both the participation ofrtimegb\and its different ministries as the climate
change policy is implemented through close cooperation among Ministry of Environmental Protec
Regional Development and other ministries, and the contribution of other stakeholders su
municipdles research, business and civil society.

In 2010, the EU submitted a pledge to reduce its GHG emissions by 2020 by 20 % compared 1
levels. This target under the UNFCCC has only been subrf2@ednidyngtUby each of its Member
States (MS)amely, Latvia as part of th&takes on a quantified econateyemission reduction
target jointly with all MS. In 2009, under the EU 2020 Climate and Energy Package, the EU intro
clear internal rules to achieve the 20% reduction of totails€&dhS om 1990 levels, which is
equivalent to a 14 % reduction compared to 2005 levels. This 14 % reduction objective is divided |
EU Emission trading scheme (ET8paBdSsectors. The EU ETS target is to be achieved by the EU
as a whole. Tlvast majority of emissions within the EU which fall outside the scope of the EU ET
norETS emissiorgldressed under the Effort Sharing Decision (ESD) (Decision No 406/2009/EC).
ESD target was divided into national targets from 2005 |exefsevedbadividually by each MS.
Latviads emission reduction target for 2020
for ESD sector in line with Effort Sharing Decision. The data compiled in this report shows that Lat
traclkfor reaching this ESD target.






1 EXECUTIVBUMMARY

1.1 NationalCircumstances

Population of Latvia was 1,950,000 at the beginning of 2017. During the last three decades, since 1
population has decreased by aboQ0GBthe beginning 2017 irR@a the capital of Latvia, the
population was 641,400 people, constituting 32.9% of the entire population otlieebeginriigg At
of2017 the popul ation density in Latvia was 3

Latvia is situated on the edge of the Eastpeafain near the Baltic Sea betvwéd@habisl 385'

Northern latitude and betwe@828nd 284" Eastern longitude. The territory covers an area of 64573
kn? in total. Its length in the Nd8buth direction is 210 km, and the width in thEasfedirectian

450 km. Latvia is a typical lowland country and its terrain is characterized by flat, low areas a
elevationsThere arenore than 3 000 lakes and 12 000imveasviaTotal forest area (including
afforested lands) in 2015 32883.6 kincropland 71161.1 k#iand grassland 7380.7, kietland

4451.8 kinsettlements 2541.4 km

Main drivers of climate conditions in Latvi
distance from Baltic Sea and the Ggth @i/ relief of the territory of Latvia. Over-2@&1098irmal

period, the annual average air temperature is fih#5:82nA | | larslVidzem&plands to +7.3
till7.4C in the coastal territories of the Baltic Sea, clearly illustrating the impact of continentality, pr
to the Baltic Sea and positive relief forms on the climatic conditions and the spreathbbhiseir manife
within the territory of Latvia. Air temperature has a seasbi@hmatuyebeing the coldestth with

average air temperat@r@C and July being the warmest withG:17.4

As the economy of Latvia is small and open there is sigeifidantelen the trends of global
economyk-oreign trade is important, with exports of goods amdcsewitig for aboutt46f the

gross domestic product (GOH#®).services sector had the dominating share in Latvia value added (V
total followedy bnanufacturing and construction, while the agriculture sector and other industries t
minor roldn 2015 the most important sectors in the manufacturing industry were wptmbgrocessing
and beverages, fabricated metal produeatsetalin minesalelectrical applianceschinery and
equipment

In 2015, the Total primary energy consumption was 4 @@ayitbece types of energy sources, each

of an approximately equal share, dominate in the supply of primary energy sourcesluctsatvia: oil
(32.9%), which are maietyol and diesel fuel used in the transport sector; n@buédqamainly for
generating electricity and heat in combined heat and po@eBplantsd(biomass (33.1%), used for
heating in different sectors anergiing electricity and heat in C®R& depends on the import of
primary sources, however, Latviads dependen
mainly due to increasing the use of wood biomass and otheznmerggnsdleceRES.

The above changes in the structure of primary energy sources have vitally decreased the carbon in
primary energy sources, allowing reductigerofgsSions in the energy sector.

In 2015 theirkal energy consumption 3v&sMtoe. The residen a | sectoro6s share
consumption was 29%. The other largest share in the final energy consumption was in the transpol
constituting 29% but share of industry was about 20%.



Passenger transport (as measured in passenger kKi@asneresn considerably since 2000 (average
by 2.5% per yeaihe year 2015 showed also rapidase of freight traffic (measured in tonne
kilometres) against 2@0% per year).

Road transport constitutes the largest share of energy consamgpianm. ilm 2015 passenger cars,
trucks, buses and motorcycles used about 93% of the total consumption in transport. Due to the de
rail freight transport over the last three years the share of rail transport in the total consumption deci

1.2 Greenhousé&sasInventoryinformation

As a Party to the United Nations Framework Convention on Climate Change (UNFCCC) and th
Protocol (KP) as well as EU, Latvia has an obligation to prepare, publish and submit greenhot
inventories on an anmaais.

The annual submission (National inventory report and Common reporting format tables) contains ¢
estimates for thimeseries since 199@ddlr prior to the previous yejr (x

The GHG inventory is prepared according to the UNFQCZALIHRIS® Annex | reporting guidelines
AGui delines for the preparation of national
Part I UNFCCC reporting guidelines on anni
(UNFCCC reping guidelines), the 2006 IPCC Guidelines for National Greenhouse Gas inventories
IPCC Guidelines), 2013 Supplement to the 2006 IPCC Guidelines for National Greenhoust
Inventories: Wetlands (IPCC Wetlands Supplement) and 2013 ReviseaySetheateand Good
Practice Guidance Arising from the Kyoto Protocol (IPCC KP Supplement).

Since the Sixth National Communication report Latvia has developed a range of measures to imp
national greenhouse gas inventory system and produceunaiiereardd comprehensive emission
estimation, mainly duent&thodological changes, adii@ity anc&emission factanprovemer all
sectorsThese measures are described in Ghapgiand are reported on sectorial basis.

Latvi ads marycovers thecyean 2015 iamd wasrsubmitted to thesgblie@aan April
13 2017. The inventory results for the period between 1990 and 2015 are summarised below and ill
inFigurel.1.
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Figurel.1 GHG emission time series for 12905 (kt C£2q.)
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Total GHG emissions including indirgati®Out land use, land use changerasty (ULUCKF

sector had considerably decreased during the tim@9@&tsi) 160.4%) when the national economy

of Latvia transformed from central planning economy to a market ecdndr@95]{19Bs
transformation created structural changes of the economy: the share of industry in GDP consi
decreased and, on tatrary, the share of servicesreased. The Energy and Agriculture sectors had
in this period the largest decrease of GHG emissions against 1990, respectively 51% and 55.6%.
accomplished in Latvia have left a positive effect on ecoopmentle@&lP, between 1996 and 2000,
hasincreasetty 5.7% in average per year. Nevertheless, GHG emissions continued to decrease il
period due to fuelitch in energy sector from low gossityfiiels (coal and HFO) to natural gas and
biomass.

TheGHG emissions considerably decreased during the time perid@®wnwi@d0the national
economy of Latvia transformed from central planning economy to a market economy which affe
sectors of the national economy.

The rapi d gecoaomy ih theopleriod 2 dudng which GDP growth constituted 82%,
resulted also in the growth of the total GHG emissions per 18.6%. In its turn, in-20d péned 2008
active implementation of climate policies and nealguieese, which deased GHG emissions in
2015 per 7.9% compared to 2007.

The total GHG emissions in 2015, compared to 2014, were by 1% higher. This increase was det
mainly due to the emissions increase (per 6.1%) in Transport sector, Energy industrig¢s (per 2.4
Agriculture (per 2.9%). At the same time the decrease of emissions in Manufacturing and construc
7%), Industrial procesmas product ug®PUJper 7.7%) and Waste sector (percad%g observed.

Annual fluctuations in the emissionsyladytin Energy sector, haveriable These have arisen
especially from variation in the energy demand for heating depending on weather conditions (
degree days), availability of hydro resources in national hydro energy power qfl@htstrioiyorts

and the annual structure and volume of domestic energy (electricity and heat) production.

The major source of Gef@issionsn 2015, excluding LULUCF, was(Z36 thousand tons),
accounting for 64.1% of the total emissions, ac@Hdicghgtituted 16.6%:ON 17.2%, and
fluorinated gasés2.1% of total emissions. Energy sector caused 62.9% of total GHG emissic
Agriculturé 24.2%JPPUi 6.7%, Waste manageniefitl%, and indirect &missions arising from
Energy sectdi0.1%.

The main source of @mission in 2015 was the combustion of fossiBR2¥ (including the
following subsectors: Energy ind@try%; Manufacturing industry and Const@&énTransport

I 42.3%; Other sectorsommercial enterprisesséloolds, agriculture, forestry é&.9% from total

CQ emissions). OtherAL&mission sources WETBU 7.2%, Agricultur®.36%, Waste management
(burning)) 0.002%. On its turn, because of the photosynthesis of plants in forests and aiable land th
annual GHG removal exceeded the annual GHG emission increase. In 2Q18niovaledfGlae
LULUCF sectans 295.98 kt.

The second most important @BH&tviags CH. In 2015he Chemissions without LULdEEreased

by almost 472emparingp 1990.Main ClHemission sources wenéeric fermentation processes of
livestockd46.5%)solid municipal waste lan@@l§%and waste water treatment gB2ats%as well

as leakage from natural gas pipeline S{si)s

Since 1990, theaoNO emissions without LULUCF have decreased by 31%. In recent years a sr
increase of the total emission volume was observed. In ZD&nthsidds have increased by 4.0%
comparing to 2014. Mai@ Bburces in 2015 were agricultural soils &l 3%@nure management
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(5.0%). Also small amounts@fwWére caused in fuel combustion sectors (5.5%), biological treatment
solid waste (1%) and waste water treatment and discharge (1%).

Emissions for the following hydrofluorocarbons (fluorinatezlegbeajed in LatiBG23, HCR2,

HFC125, HFA34a, HRC43a, HRI52a, HF227ea, HF2ASfa, HFB65mfc, and alsoesSFhe

most consumed gas is HiB4a, applied in stationary freezing devices and air conditioning equipme
Although the amounhtfloorinated gases and the emissions caused by commercial use and indus
processes are rather srablbvementionedannot be underestimated in the light of the GHG Global
Warming Potential. Since 1995 the emissions of fluorinated gasesngeyeabyreazesi (1995

2.67 kt COeq., 2015 237.18 kt CGCeg.).The main reason which caused emission growth was
substitution of ozone depleting substances (ODSjasath ifr refrigeration andcamditioning
appliances. The usage of products subistitute ODSs in Latvia mdépggnds on import. The
imported amounts could be associated with economic iteatemmiry consequently this led to F
gases emission growth especially in latesAye¢hessignificant part of tegalsFemisans (30% in

2015) results from use of mobile air conditioning systems in road transport, the emission growth i
result of increase of cars with conditioning systems fijesewith F

In the period from 1990 to 2015 indirect GHG emissionsdsak Ngby 60.9%, CO by 66.0% and
NMVOC by 49.5%.,8@issions have decreased significantly from 1990 to 2015 by 95.5%. Taking
accountthe amount of indirect GHGs emissions, except NMVOC emissions, in a great extent
determined by the fuel emtbn in Energy sector, the GHGs emissions decrease in the period of 19
1995 was mainly caused by the rapid decrease of fuel consumption in this sector. However,
subsequent years there were different causes for the reduction of dif@kHBs iadiresions. ;SO
emissions decrease took place mainly due to implementation of more stringent regulations re
maximum Sulphur content in the liquid fuels utilized in both Energy sector stationary sources and t
(mobile sources) as weflakswitch to renewables. The decreaseeaifididns was mainly caused

by the wider penetration of newo$tateechnologies in Energy sector (in stationary sources as well a
in transport vehicles due to the implementation of catalytic tusyestesation was favoured by the
implementation of regulations regardiegniskons specific values from large combustion plants and al
types of road transport (passengeneavgjuty vehicleblDY andlightduty vehiclekDV).

National gstemfor GHG inventory and projections

On 12th of December 2017 Cabinet of Ministers hasRegutatezh No. 78Yevelopment and
management of national system for greenouse gas inventory anowiofectmieces previous
national legislatidghd gul ati ons of the Cabinet of Minist
System of Gr e e n h 0)u®ie legzlatyve aEtrdeterrsine® the irdtiutionss tbat are
responsible for GHG inventory and projections prepagaladesnstitutional cooperation for
establishment and management of the national GHG inventory and projections system, includi
collection mechanism and the reporting procedure. The new regulation includes also the procec
Quality Assurance/ Quabitytr@l for GHG inventory and projections preparation.

National registry

European UnidtegistryHUregistry) in Latvia is governed by the applicable EU laws on GHG emissi
trading also guaranteeing compliance with the decisions approved in tloetlzeldemtfenerice of

the Parties serving as the meeting of the Parties to the Kyoto Protocol (13/CMP.1 and 15/CMP.1).
registry software has been designed and coordinated with the requirements of the Data Exc
Standards (DES) for the Registgn®yander the Kyoto Protocol. According ® the 1 On Po | |
Section 32the national GHG emissgioniregigtrg shall be established and maintained by the Latvian
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Environment, Geology and Meteo@®aggThe EU registry serves to guarani@@atacaccounting
for all allowances issued under the &ibamirading system (EU ETS).

1.3 PoliciesandMeasures
Policy framework

Ministry of Environmental Protection and RagrefmdmenMEPRD is the leading administrative
institutiom Latvian te field of environmental protection as well as iplEmsungsand coordination
process of state and regional devel opment ,
development planning. MEPRD has overall responsibility damasgofigland compliance with the

EU and UNFCCC requirements. MEPRD also coordinates the national green investment scl
Institutions supervised by the MEBRie Environmental Service, Environment State Buidedu, state
Latvian Environmenteolégy and Meteorold@gntre (LEGMC), as well as state Liatvia
Environmental Investment femsdre implementation of the climate policy within framework of the
competence.

Latvié participation in global climate policy efforts and actign®igyke§ national climate policy.
Latviads climate policy is based orotoco(Dolhaer n ai
amendmentollowed by Paris Agreement, the common polices of the EU, BUCROZO tidimate

and Energy Packaged Effort SharinDecisiorto be followed 2030 Climate and Energy Policy
FrameworkKey crossectorial policy documents, approved by Latvia Parliament (Saeima), such
ASustainabl e Devel opment StirNaatt Beyslopnikeot Planl281d v i a
20200 ( 2ebnbotiyZn. thz Baki@ principles of EU climate policy.

Latviado climate policy i sfAHBHrevimemdmeamt atlh eP oflri
2 0 Adpproved by Cabinet of Ministers, 26.03.201<tatelihe national total GHG tgfif49 kt

CQ eq.) for 2020 atite overall goals of climate policy: (Benéuat vi ads contri bu
mitigation, taking into account Lat viomoes en
Latviads ability to adapt to climate change

Other ministries are involved in the issues related to development and implementation of the climate
policy according their competence field, particularly, Ministry (MoFjnsinaistry of Economics
(MoE) Ministry of TransgdtoT)Ministry of Agricultivi®4), Ministry of Education and ScibHES)

and institutions supervised by the relevant ministries.

Under th&U 2020 Climate and Energy PadkageU is committededucing its GHG emissions by
20% by 2020 from the 1990 Il evel. The major.i
quantified obligation unde2@@6 Climate and Energy Pad&agectors not covered by the EU ETS is
positive grolwvtimited by +17% compared to 2005 in IEfowitBharing Decision 406/2009/EE
turn, Latviads quantified target Z0WClimate&d f o
Energy Policy Framewsrkeduction of emissionsgar 6ent comparted2005.

Latvia has national legislation to ensure the fulfilment of its commitments under the Kyoto Prot
specific act provides an administrative framework for participation in Joint Implementation (JI) an
Development MecisamCDM project activities and in emissions trading ukglstiotReotocol. Latvia
strives to implement its climate policies in such a way that the social, environmental and economic
on other countries, and on developing countries in agtroiianised.
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Sectorial policies and measures

Inenergy sectothe main policies and measures used for the with measures (WM) projection includ
EU ETSincreasing a deploymerRB$and energy saving measures. The EU ETS isvide EU
measure, lmle RES and energy conservation are supported by various national measures: investme
financing (EU Structural Funds, national green investment schemes, state and municipalities budg
and electricity taxation, feeariffs, other regulatoreasures, informing energyismaonsumers.
Regulatory measures to promote energy conservation include energy efficiency requirements fol
heating systemBHS, development of metering and billing of electricity and district -neat for end
consumergecasted Law on the engrggformance of buildingstablishment of energy efficiency
classes (both residential andresistential buildings), further development of national Constructio
Standards, development of energy management sydiemsnplarge enterprises, in entefprises
large electricity consumers, in state administration institutions and municipalities fulfilling
qualification criteria). Investmefmacwing programmes have covered -aeesdctors DHS,
housetlds, industrial buildings and technologies, public sector, commercialitaridtyasechaen
focused on both renewable energy sources and energy efficiency.

Within th&ransport sectothe regulatory measures with important impact relagé rroxbadifligation,
mandatory annual inspections of technical conditions of motor vehicles, public procurement to
clean and energy efficient road transport. Starting from 01.01.2017 the reform of cars annual t
introduce the taxation based®emissions specific values. Regarding excise tax, increase of duty rat
is taken place (e.g. in 2020 the rates for diesel and gasoline will be around 24% higher compared t
Investment measures egang=U Funds 202920 planning peri@development of the infrastructure

of environmentally friendly public transport (new tram lines and public buses) and electrificati
modernisation of the Latvian railway network. Investment support programme to promote electric
and chargingria$tructure was-fimanced by national green investment schem®i20ddntinued

in EU Funds 202020 planning peribg electric vehicles charging infrastructure development
programme.

The most significant@@issions fromdustrial processeand product use sectaare included in

the EU ETS. Implementatiddest AvailabBechnique8BAT), framework procedures of which is laid
down by the a w f On, isPtieel mMeastireé whithdis particularly important one for GHG emissiol
reduction indaostrial processdsU regulations org&ses constitute the most significant emission
reduction measure in the sector beyond the EWABTS. A O n, trBngpoding the apprapriate EU
directives, also lays down the procedures, by which emissibe afgamic compounds from
installations, in which organic solvents are used, shall be limited.

Within thegricultural sectomost of the measures fall under the sghdreeof EUG6 s Co mmo n
Policy CAP) The measures include regulatoryreggsarticularly implentemtaoNitrates Directive,

Water Framework Direclihe concrete measures are focused on providing good agriculiure practic
crop fertilization plans, management of nitrate use at vulnerable territories, improvement of r
management systems, requirements of manure spreading and integrimxhdanioimgeasures
driven by CAP are introduction of leguminous plants on arable land, organic farming, mainten:
amelioration systems, promotion of biogas production.

Wihin theLULUCF sectothe most important measures in cropland are development and adaptatior
drainage system, support to introduction and promotion of integrated horticulture, growing of legt
well as other aggnvironment related measures.tamipareasures in forest land are development and

adaptation of drainage system, afforestation and improvement of stand quality in naturally afforeste
regeneration of forest stands after natural disturbances, improvement of ecologicaineddiiéyand sust
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of forest ecosystems. The particular regulations define a procedure of calculation and compensa
criteria for negative effect caused by deforestation.

Within thevaste managemeasector the most important policies and measurestirelageparate

waste collection and preparationuse,reecycling and material recovery, management of certain type
of hazardous wadi®) Funds 202020 planning pereatvisages the investment support to increase re
using, recycling and regenermattizarious sorts of waste tdscing the amount of waste disposed to
landfillsin order to promote recycling and reudattingl Resources Tax &ets the rate for waste
disposal, important, the rate for solid municipal waste in 2020 vmibbedyafmpnotimes higher than in
2016.

Cross sectorigolicies and measures

Latvia is implementing eses$orial climate change mitigation policies and measures that affect seve
sectors of the national economy simultaneously. Ssettanas@icies include implementation of the

EU ETS, national green investment schemes, applying of fiscal insttamémtsy(@@yy with air
polluting emissions taxation), green procurement, public information programmes to control and
emissions.

Effect of policies antheasures on longer term trends

A large proportion of current climate and energinpalicieslso contribute to the reduction of GHG
emissions in the longer term. For example, buildings have long lifetimes, and thiatedosefahe regu
the energy efficiency of new and existing buildings, a renovation of existing builgngssioss of low
heating in them, have dastng impacts. Measures that promote investments in renewable energy :
that improve the competitiversfessnewable energy sources also reduce GHG emissions in the long
term. Lontgrm impacts relate also to improving public transport infrastructure. Prohigdses certain F
or halting the disposal of biodegradable waste in landfills can lodl@aghéatpdrmanent changes in
current practices, and therefore to yidkthomgnission reductions.

1.4 Projections

The with measures (WM) and with adaiéasatesNNAM projectionsorrespond to the projections of
the Informative Report that werenpedsy the Governmeharch 201The WM projection includes
measures that were implemengetbpted in 2016 or earlier.

The GHG emission projections of Latvia up to 2035 are based ugermthealmogconomic
projection up to 2035 developdebpE The scenanmwojects that the growth rates of exports and the
manufacturing industry will remain comparatively high based mainly on both the increased compet
of Latvian producers and the growing external demand. According toitthssespeaded that GDP,
similarly to private consumption, will double du208®@06th the average annual gro8®h The
population in Latvia is expected to continue to decrease by 14.5% from 2.250 to 1.915 million in tt
time period.

TotalGHG emissions under WM scenario increase by 9.9% up to 2020 and 15.7% up to 2030 comf
the year 2014. Compared with the base year of 1990, the total GHG emissions are expected to b
lower in 2020 and 53.3% lower in 2030. The energy asmanivdr the biggest share amounting to
60.6 % of the total projected GHG emissions in the year 2020, followed by the agriculture sector
share amounting to 26.8 % and the industrial processes with 6.8 % share.
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Figurel.2 GHG emissions according to the latest greenhouse gas emission invente2912padd the WM
projection (up to 2030) in the EU ETS andEm8nsectors

The ratibetweeftTSandnorETSthesectors is projected almost unahéyg2030. The projection is
that emissions of the ETS sector decrease by 12% compared with 2005, ¥#Tite sether idn5%

increase is projected in 2030 against 2005.

According to the WM projection, the emissions frofaTtBesaotor in theay020 will be by 8.9%
above the 2005 level, which is sufficient for reaching the targ&tsé&linyatieeand Energy Package
(17% increase in 2020 compared with 2005).

The WM scenario projects that in 2030 the greatest partBT $heectmemissions will be from
emissions in agriculture, which share will increase by 4.5% points against 2014. The share of trar
the total ndBTS sector emissions will almost not change up to 2030, but the share of other se
decreases by 3.2% paints$ that of the waste sédgr2.4% points compared with 2014.
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Figurel.3 GHG emissions in the rBA'S sector by category based on the lgtegnhouse gas inventory submitted in
2017and the WM projgon (up to 2030)
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GHG projected emissions for the WAM scenario, calculation based on the implementation res
additional policies and measures. The additional GHG emission mitigation measures under the
scenario allow an essential reductionpobjgted emissions mainly in the energy sector, excluding
transport. Thus, in 2020 under the WAM scenario emissions in the energy sector are by 1.4% lowe
2030 by 13% lower than in the respective years under the WM scenario. The magteceassa for the
is wider RES use and energy efficiency increase in the-asergycesdpply sectors.

Total effect of policies and measures

The total effect of the policies and measures is estimated by aggregating the impact estimates of i
policieand measures and by comparing the baseline scenario (without measures) from the year 2
the emissions in 2005, 2010 and 2015 and the scenario withWidasunes (0 j ect i on O ¢
emissions for 2020 and 2030. The total effect of the poli@esuseesl gontains noticeable
uncertainties. However, the estimated range &9 3&@£2q. in 2010, and it is estimated that it will

be approximately 2675 ktggOin 2020 and 5010 ki €0in 2030 with the existing measures.

1.5 WulnerabilityAssessnent,dimateChangelmpacts anddaptationMeasures

Latvia has good climate research traditions and a history of comprehensive meteorolofpcal observe
almost 100 years. RecdrilgMCthe Latvian National Hydrometeorological and Climate &ervice an
maintainer of the national hydrological (surface and underground), meteorological and air quality m
network, has analysed past climate changes in Latvia and developed climate change scenarios fc
for the period until the year 2100.

Sincehe beginning of the 20th century, records of average air temperature in Latdenhéremé long

of warming. The year 2015 was the warmest year in 93 years, while 2014 and 2@hé W#re the 8
warmest years respectively. Along with aveesgpeaature, there is an observed increase in extreme
values. The most significant increase has been in values of minimum, mean and maximum air temg
Therefore, the most notable changes have occurred in winter and spring seasons. Wider the in
general air temperature increase, the length of growing season and the number of summer da
tropical nights have increased, while the number of frost days and ice days has decreased.

In the period from 1961 to 2010, one may observe an ipczegstion, especially in winter and
spring seasons. Moreover, precipitation intensity has increased, which in turn has increased b
intensity and frequency of extreme precipitation events.

In last decades, there are observed changes irpalanster and index value trends (particularly
tropical nights and summer days) due to thé lrbaa t i s IRa e to thik éffeBigh | n
stands out in the average and maximum air temperature climate norma2Oidr teeidd81

Analysis of recent climate and future climate change scenarios shows notable climate change ten
Most significant changesrelated to the extreme values of climate variables, indicating that in the fu
Latvia will more often face uncharacteristic and extreme weather conditions. Therefore, in order to
risks related to climate change and their possible cemséqgsesssential to develop and introduce
researchand resultased adaptation activities in all economy sectors. For this reason, besides clir
change scenarios, LEGMC experts have conceptually designed a system for monitoring adapt:
climatehange on a national scale. Adaptation monitoring etdiftersnsectors will be based on the
climate change impact assessments and results of various studies performed by experts, and
running on regular basis. Furthermore, besides seasrhl pwjects and programmes related to the
impacts of climate change, such system may contribute to the development of Latvian adaptation
and the national adaptation strategy.
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Vulnerabilities

Climate change in Latvia affects both its npitada(speecies, habitats, ecosystems), as well as the
health,welfare andafety and economic activities of the paptdearch results on risk and
vulnerability assessment and identification of the adaptation measured ioosstractias and
infrastructure, civil protection and emergency assistance, health and welfare, biodiversity and eco
services, agriculture and forestry, tourism and landscape plasmiecently (2016 and 2017)
published.

Extreme climate events may havecaragequences on urban and terrestrial environment. Storms ani
heavy rainfalls causing large amount of damages will impact the general functioning of society, i
functioning of rescue services. The main climate change related risks laresstamageges to
buildings and roads at the coast and in cities at river mouths, damages caused by heavy rainfall
precipitation floods and sprirgifteloods, snowstorm induced overloads to building construction:
damageto power transmissiotwoeeks and transport communications (railway, road), indoor overheati
increase in heat stroke events, exacerbations of chronic (cardiovascular, diabetes, etc.) and res
diseases and more death cases, increase of acute intestinal inféttwnsinfesious diseases
become endemic. Water courses and bodies will suffer increase of contamination and eutroph
increase in water temperature and a longer stratification period, decrease in the volume of dissolvec
in the bottom laykeris anticipated emergence of new species, including pests, risk of spread of pests
pathogens or increasing their vital capacity. The changes in biodiversity, e.g., in the distribution pa
species and habitats may have considerable imgiagt ttizaoperational conditions of other sectors. A
gradual shift in average conditions that favour rare or new pests may be particularly problem
agriculture and forestry, besides, these sectors is impacted by storms, damages to glastings by ble
desiccation, in its turn, lack of winter frost makes logging difficult. Tourism sector is impacted by cl
the length and characteristics of winter and summer tourism seasons. Within the research it is e:
also these impacts of climaergds that may bring potential benefits to some sectors, such as reduc
demand for heating, increase in the population and economic value of roes and theeRaltederring;
productivity of crops as well as longer season will allow to irdgtiedudemranding little longer
vegetation period, etc.; longer period of the visibility of the summer landscape and the diversifica
increase in summer tourism offerings (activities, events), and some others. On the other hand
benefits can lgained only if the relevant sectors adapt themselves to the new conditions.

Adaptation

Draftofi Lat vi aés Nati onal Cl i ma thas beeh @meapayesl in Aala phe a t
overarching goal of the Strategy is to reduce the climatelateangsks and vulnerabilities of people,
economy, infrastructure, buildings and nature and promote the opportunities téfetemhdg. clima
The Strategy has 5 stratdgjectves:

fHuman life and health are protected from the negativédhmpatscbanye ;
fThe economy is able to adapt to and take advantage of the opportunities obclimate change

Anfrastructure and buildings are elesditent and planned according to the potential climate
change related rigks

{1 fLatvian nature andltaral heritage values are preserved and the negative impact of clime
change on them is redacged

1 frhe necessary information, knowledge and awareness required for the development
implementation of climate énvang d apt ati on policy i1r provid
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To met the sategic objectives the subordidatedions of action are defined as well as particular
measures are idéat and grouped accordingthetions of actions.

Key precondition is integration of adaptation policy and measures int&imggsmressaand
territorial development planning and spatial planning procedures. The importance of preventive m
are underlined. Further development of current legislation, e.g. construction-stendaidslinasd

etc., shall take into ¢desation climate change related impacts.

1.6 Research an8ystemnatic Observation

Science and innovation are the key resources to achieve the state development aims. The s
objectvéi Advanced Research and oftheNaiionaDevelopmenaRlad Hi
20142020sets the increase investimeasearch ardevelopmeriR&D with targeted efforts to attract
human resources, develop innovative ideas, improve the research, ifdalgatetapperation
between higher educatsarence and the private sector, through the commercialisation of knowled
promote the creation of innovative and internationally competitive products with high added
increasing the share of output of such products in the national economy.

Since2001 priority directions in scieareedefined to finance fundamental and applied research in orde
to purposefully implement the science policy and to use the financial resources effectively.

Science funding is granted both institutionally (bagioffuesi&arch) and on a competitive basis.
Competitive research funding is allocated for projebtatiopah&esearch Prograrfmmedamental

and Applied Research Programme, European International Pragederalesoperation
programmes.

Averag@annual research funding in-201% was 143VIEURResearch funding as a share of GDP in
the years 20015 has varied between 0.6% and 0.7%, decreasing in 2016 to 0.44%. In near year
planned state budget financing, ~ 39 MEUR ann24l}02017

National Research PrograelIRP are being implemented in the priority directions in science approve
by the Cabinet of Ministers Order. The NRP system in Latvia was launched in 2005. Relevant s
ministries are involved in setting the obgaaditasks of the Programmes. For the peri2d1Z0i14

was approved six priority directions in science, among them environment, climate and energy. In D
13, 2017, it has been approved nine priority directions in science for tHiz0a&roda2@lthem the

priority directionBd Ener gy supply safety strengthening,
sust ai na lahtddghe prioriyrdisegtionrRoC8l | mat e change, natur e
as well as the developnad bioeconomics is foreseen within the priority direction No.4.

Climate change is recognised as one of the significant challenges currently facing society. Climate
mitigation and adaptation issues are covered by a wide range of researokritalnefsgalch to
applied research performed in number of research programmes and projects.

NRPs in energy and environmental science are those most directly linked to the climate change i
20142017, two mudiisciplinary programmes directigdrétaclimate change mitigation and adaptation
issues are under implementation. In total, funding of these programmes amounts around 4.5 MEUF
programmes are: (LE n <efficggnt and low carbon solutions for a secure, sustainable and clima
varidility reducing enesgpplyLATENEREBI@nd(2)i The val ue and dynamic
under ¢ ha nEYIDENgIn 200120 aat NdRBnnofative technologies for energy generation
and utilization and ensuring low carbon emissicasdberasiources, activities to limit degradation of
environment and climate chavagelmplemented.
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Energy efficiency, climate adaptation issues, including assessmegunoirsodimpacts are also
addressed in a number of projectdrainti@mentahd Applied Research Programme.

Significant contribution to specific appliedrelateteresearch is provided by the MEPRD/Latvian

Environmental Protection FRlwkPF)as well. These studies address problems to promote the
development and introducfi@mvironment and climate friendly management practices in Latvia. Spec
studies have addressed, e.g., the flood risk management, application of decentralized waste
treatment systems, waste management practices, effective environnrastanaxosiysteopics.

An important contribution was the research into technological development and pilot projects car
under the National Green Investment S€tiemaée (Change Financial Instiynme2012015, and
under the framework offtrepean Economic A(EBaA and Norway Financial Mechanisr@®14
2016, both programmedat i on al and'l linmaotvea tpioolni ciyno Gr een Pr od

Environmental impact reduction issues are/were also addressed in research projects supported
Stuctural Funds, particularly projects related to energy efficiency and use of energy resources a
supported.

Latvian research institutions and organizations actively participate in EU horizontal programme
H202(Qincludingcuropean Research AkeEdworkERANET), LIFEprogramménterregorogrammes,
the latest plays significant role in promoting the practical implementation of research developments.

TheBaltic Sea Region Adaptation Strategy and Ac{RiilBfaralyzed the scenarios of ovate

change affects the society and the potentials for the active action. An important contribution to the
analysis of the risks and vulnerabilities of climate change, identification of appropriate adaptation m
longterm analysis of tH®nefits and costs was provided by research conducted under the framewor
theEEA Financial Mechanism-2009 programieNat i o n a | inGhe projeteeclogtent i c y
of proposals for the National Climate Change Adaptation Strategpgbgcidatifity data and
measures for adaptation to climate change, as well as impact and costiasksisgent " major
studies in the field of landscape planning and tourism, biodiversity and ecosystem services, hee
welfare, agriculture dndestry, construction and infrastructure, and civil protection and emerger
planning.EGMQas prepared a study on the historical manifestations and the expected future projec
and scenarios of climate change in Latvia.

One of the most importantceswf monitoring data on climate chémg&isopean Organization for

the Exploitation of Meteorological Satellites (Latvia and LEGMC is &idEbsAbivhich
provides higlesolution (time and space) data to various sectors of the ettsrtommy. Llatvia's
membership in tBaropean Meditrarm Weather ForedeB&EMWJprovides a unique opportunity for
observing data sets to be used in climate studies to help assessahetewlititmys above terrestrial

and aquatorium also in aré&senthere is insufficient ground observation or lack of observation. ECM\
data have been used in the study for updafirigtionsf the Cabinet of Ministers of L(204&)

"Latvian Construction Standard LB 0B8ilding Climatologgcalculatg snow loads for the entire
territory of Latvia. Besides, the use of ECMWF climatic reanalyses in weather forecasting in Latvi
assessing the probability and impact of extreme weather phenomena at the regional level, thus ens
possibilitptimplement relevant adaptation measures.

Within the framework ofXtaional Climate Policggramme of tBEA Financial Mechanism, in 2014
2017 important activities have been carried out to improve the system of inventory of GHG emissio
implemented activities contributed both to the improvement of the GHG inventory system and its
with aipollutiomlata, development of a urafregollutiolHG inventory data and projelzstiabase

and expert capacity building.
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1.7 EducationTraining andPublic Awareness

Climate change is already anchored in the education and public awareness policies and practices a
policies and practices are continuously being developed. The environmental policy framework doc
Environmental Polstyategy 2022020 pays high attention to education, training and awareness issues

Environmental Protection defwnes both education for sustainable developneswviramohental
educatianEnvironmental Education and Education for Sustainamemeueapcluded in general
and professional education national curricula and climate change issues @rgipatalofgbrsant
contribution in teaching materials has been provided in 2016 by the sufipartFofatioal
mechanism 20@014programmB Nat i o n al snall gramatheneaop ai cciytoy Bui |
Field of Research and Measures for Enhancin
Consequenceso.

At a primary and secondary school leizelyitlo@mental ihtion Funglorksunder the programme of

fi E-s 0 h cobthesndernational organis&bondation for Environmental Edutatibe2016/2017
school yeal25 schools in Latvia were awarded the international Green Flag; Th&dlatelan Eco
Certific in the 2016/2017 school year was awarded to 57 education institutions.

Universities and other higher education institutions provide climate change education as a part of
degree programmes. Hmvironmental Protection &iates that enviromta science should be
integrated withthe content of various courses, meaning that environmental science is run as
interdisciplinary theme.There are also particular study programmes on environiinemal science
September 2017 there were run ib8aiath programmes (different degree levels) in 7 higher educatio
institutions in Latvia. Academic studies and research are closely related within these programmes.

Above mentioned EEA programme has provided important contréwaiopmfemt cbf nclite
education modules and materials rbdtigher education and in further (continuing) education
(professional audiences, staff of state and municipal institutions, etc.). In accd&deaincamathtahe
Protection Lawn May 2004 thatvian Couit of Environmental Science and Edueatioordinating

and advisory intarctoral institutibwas established.

A broad range of mgovernmentalganisationdlGQ are actively involved in the capacity building of
climate change issues throwggareh, education, traiaimgy media activiti@slvisory Councils is one

of themosteffective tools for public participation and NGO representation. In particular, the Environr
Advisory Council and the Advisory Council of Climate Changetruraeqi@dFI national green
investment schenué)the MEPRBave to be mentioneBue to the interdisciplinary nature of climate
change, specific climate change adaptation issues are necessarily included in the agenda of other
councils as idlEPFAmplements specially focused programmes for promoting and strengthening the
operation between the NGO sector and the state environmental authorities

In the period since 2010, scgke public information and training progfacomeg®n dmate issues

have been implemented. Withi@CFlprogramm& Pr omot i on of publ i c wund
possibilities of 22@tdects mmb2@23weimglemented ulr itsituonn id

addition to already described abovetadgtne s of EEA Financi al Me c han
2016, in total E8lucational projects and informative carhpaign@e nhance soci ety?os

knowledge on climate change were orgeigad oft projects (which included seriddferient
campaigns)The annual targeted public information has been provided régiR&iynamnced
programmes as well. Public awareness raising and education directly relate to the Fund's
competitions.
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Climate Change Portal of MEPRDowdepthe most-tgedate information on climate change, climate
change mitigation and adaptation to climate change elaborated to various target groups. Im
resources are also websites of NGOs, specialised in the field of their competone;adaylatmis
byNGOh Pasaul es dabas fondso.

Campaigns are important for raising climate change awareness, popularising the environmental pi
aspects, sustainable way of living and consumption. Partimilmiatibeal Earth ®alyeficarh

houg finternational Passive House Open Bagats of thiinternational Water ®dye iNature

Concert hglthe campaighly Seatvents organisby Societff P U @Faaspint$javeto be noted

On September 2017, there are 21 active local actoovehdm: of Mayord_atvia 6 republic cities
and 15nunicipaliti€gsovadi which together cover 58% of all Latvian inhabitants in the beginning of 20
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2 NATIONAL CIRCUMSTASC

2.1 Governmen$tructure

Latvia is a parliamentary republic. The unicameral parliament (Saeima), with 100 members, is el
general, equal, direct, secret and proportional elections/éar@efma. The Saeima, and also the
people, have the right to legislate, in accordance with the procedures, and to the extent, provided fc
Constitution. Draft laws may be submitted to the Saeima by the President, the Cabinet of Mi
committeesf dhe Saeima, by not less than five members of the Saeima, or, in accordance witt
procedures and in the cases provided for in the Constitutiemthbyf dhe electorate.

The Saeima elects President for a term of four years. The PresidsriheeBtase in international
relations, appoints and also receives the diplomatic representatives. The President has the right t
legislation. The President proclaims laws passed by the Saeima. The President, by means of a wri
reasoneceqguest to the Chairperson of the Saeima, may redoibe adesnsidered.

The candidate for the post of the Prime Minister who is invited by the President invites ministers to
Government. The Prime Minister is responsible before th@aBeitnal Ministers is a collegial
institution. Cabinet of Ministers, within the scope of its competence, considers policy planning doc
external and internal legal acts, orders of the Cabinet of Ministers, informative statements, national
and official opinions of the State. Ministriedewel tipect administration institutions that are directly
subordinated to a respective minid@mnber of the Cabinet of Ministers. There were 13 ministries it
Latvia in 2017, as well as the Ghatiecellery.

There are 119 local-gelfernments (9 cities and 110 municipalities) in Latvia after reform of 2009. T
arecurrentlyo regional sgibvernments in Latvia.

The overall responsibility for climate change policy makinthédsnigthirof Environment Protection

and Regional Development (MEPRD), and a number of other national institutions are involved
implementation of this policy, including the Ministry o{MofahteE MoT MoA MES and
institutions supervisedelgvant ministries.

Matters related to the UNFCCC fall within the administrative respoiiiiiR{paihilbh acts as the
national focal point to the UNFCCC.

More information about the i nsti tnChapterdafthisf r a
report.

2.2 PopulatiorProfile

Population of Latvia was 1,950,000 at the beginning of 2017. During the last three decades, since 1
population has decreased by about 717 thousand. In all the decades the average decline was abc
per year though different tendencies could be observed in urban and rural population. i the peric
2000 the urban population showed more rapid average annual decrease than the rural, but in the
20162017 the situation was revietBe ruraéxceeded that of the urban. In 2017 the urban population
constituted 68.3d the rural31.7%Figure2.1). Atthe beginningdf0 1 7 ga| thre caRital of Latvia,

the population was 641,400 people, can8@&@%a of the entire population of the country.
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Figure2.1 Changes in Latvian population in 2807
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Figure2.2 Changes in demographic dependency ratio in Latvia 20290

The ging of the population contifitigare2.2). The ratio of the working age population has decreased
by2.5% points in 2017 compared to 2010. At the sameatimeftheople above the working age has

increasetby 1.1% points. Migratiastallyaffects the decrease of the working age population. In 2016
almost three times more people of the working age emigrated (17.3 thous.) than immigrated (6.3 thc

Atthe beginning 2017 the number of householdsia wats 822.5 thousand which was by 11.4% less
than in 2000. The average size of households has shrunk. In 2000 it was 2.53 people, while it w
persons in 2017.
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2.3 Geographi®rofile

Latvia is situated on the edge of the Eastern European Pl&alte&ehdetweendtb and 385

Northern latitude and betwe®828nd 284" Eastern longitude. The total length of the border of Latvia
amounts to 1,368 km on land and 498 km aRumdticti8eaoast. Latvia borders with Estonia in the
North, #h Lithuania in the South, with Belathe South East and with Russibe East.

The territory covers an area of 64873 tkal. Its length in the No&buth direction is 210 km, and
the width in the WesEast direction 450 km. Ladviis a typical lowland country and its terrain is
characterized by flat, low areas and hilly elevations. The average height abovensemdetre is 87
highest peak Ga ikalng#11.6 m above sea let@lyia alshasmore than 3 000 lakes and 12 000
riversTotal forest afgincluding afforested lands) in 2015 was 32988 @plkand 71161.1 kdand
grassland 7380.72kmetland 4451.8%ksettlements 254kr#.

2.4 ClimateProfile

According to World Meteorol@igahizatiofMMQ, climatés the synthesis of weather conditions in a
given area, characterized bytéomgstatistics (mean values, variances, probabilities of extreme value
etc.) of the metetmgical elements in that?ateaa narrow sense, it is the average weather condition in
an area over a long period of time. Climate is a natural resource vitdleingoureaii and
prosperity, and it has an influence on all economy saatiorger$lai climate conditions in Latvia are
Lat vi a0 shenbrthweattofithe Eurasian continent, distance from Baltic Sea and the Gulf of
and relief of the territory of L antirventdiinded hes e
(Figure2.3).

The Baltic Sea

The Gulf of
Riga

20

10

Figure23Val ues of Gamsd hygric continentalit
Solar radiation

The Sun is the most powerful source of energy and heat foatiis wmaEarth. As an alternative
energy source, which may be used in the national economy, the energy generated by the sun is de
on solar radiation intensity and season. In Latvia, due to seasonality, the duration of the daytime ar

1 National statistical forest inventory
2|nternational Meteorologicalbtery, WMNo. 182
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sunshie varies greatly throughout the year, with the longest on tHe 2End)1@f June and the
shortest on the 22n4d (Gours) of December. According to tH201981ormal, in Latvia the sun shines
on average about 1840 hours per year with dtical @bebout 1690 hours in the Eastern Uplands and
1960 hours in the Southwest rggigns£.4).
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Figure2.4 Annual hours of sunshine in Latvia (data frimp) jaadA | I kswtioms). Dark yellow and black lines
indicate 5 year smoothed valueslfar e pndA lal ksstioms respectively
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Air temperature

Overthe 1921010 nor mal period, the annuadinfdVy &krsage
andvVdzemedp | ands to°G inth& codstl tetriforied of the Baltic Sea, clearly illustrating th
impact of continentality, proximity to the Baltic Sea and positive relief forms on the climatic conditi
the spread of their manifestations vétkenritiory of Latdagure2.5). Due to the wur b:
effect,R) giman exception to this distribution, with an annual average air tempet@tuder of +7.9
temperature has a seasonal riafigeruary being the coldest month with average air te\@ature

and July being the warmest with\@1THe absoluteaximum +37@ was observed ohAugust

2014 iventspilswhile absolute minirdiB12C1 on & February 1956Daugavpils

Growing season length is a climate index, which is directly affected by the air temperature. Dui
period 1982010, a pical growing season in Latvia has been from 188 to 202 days a year and in
Western distri¢teven up to 211 days per year.
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Figure2.5 Annual average air temperature over the-208Q period normaC
Precipitation

Annual precipitation amount in Latvia over t881098drmal period is from6300mm in the
Zemgale region to -B7/0 mm in western parigidéemandKurzemé&plandgFigure2.6). The least

amount of precipitation is observed during the spring season, when the activity of the cyclones tr
dominant during the autumn and winter seasons has ended, while the convective processes typice
summer season have not yet begun. Theanghast of precipitation is observed during the summer
season. On average, in Latvia there are 17 heavy precipitation and 4 very heavy precipitation day
and the average annual maximuwaagngrecipitation amount is 34 mm. The highest recorded daily
amount of precipitation is 160 mm.
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Figure2.6 Annual average precipitation over the -P930 period normal, mm
Snow cover

In winter, a large part of the precipitation is in the form of snow. Breoweasoaaktores large
quantity of water, which afterwards greatly influences the surface water and groundwater cycle. He
snow cover characteristics are directly related to the developreetichyawer generation and
assessment of flaek. The snow cover duration and its depth have a pronounced effect on the grow
natural and cultivated plants, recreational and winter sports and road maintenance.
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Over the 19&D10 period, the onset of snow cover in autumn takes place intheeariest in

Al T lard the/idzeméplands ¢lten day period), while in most of the county snow cover forms in th
2ndten day period. Along the Baltic Sea coastline, the snow cover is first establidredayg the 3
period of November. Bqdif persistent snow cover in most of the country occdtenrdtne [Briod

of March ostten day period of April, wherefas ih kirsnmost years, it occurs innther2day period

of April. The average number of days with snow coegpiokiomtely-66 days at the coast of the
Baltic Sea to 130 daya in T kThengesatest snow cover depths are observedtéantay3period of
February (on average from 7 cm in the western parts to 27 cm in the eastern parts). The maximu
cover depth of 130 cm was observed/idzemé&lpland§-igure.?).

180
160

140

Figure2.7 Number of days with snow cover in Latvia ( kamdh e e ptalipna). Green amdd lines indicate 5 year
smoothed values fér| | kamdh € e peajher stations respectively

Wind

Annual average wind speed over the@dBperiod is 25m/s, and it is characterized by a clear
gradient from sea territories to land. Furthermuaieavzerage wind speed values are closely related to
storm activity in autumn and winter. Seasonally, the strongest winds blow from November to Fe
when monthly average wind speeds in coastal areas are approximately 5 m/sowlyilabdignds

m/s. Lowest wind speed is observed in $umnagerage wind speed is just below 3 m/s and in some
stations even below 2 m/s. The number of calm days in Latvia is on average from approximately 5-
the Baltic Sea coast to about 130 daysrpertiieaeastern regions. Meanwhile, stormy days in Latvia
are observed very rarehpm @l day per year in most parts8taldys on averagelLin e pndj a
Ventspils

2.5 Economid,rofile

Reforms implemented in Latvia and integration in the EU pas#iveftirapact on the economic
development of the country. Rapid economic growth was observed in tiz0pérodubBintial

inflow of foreign capital from 2005 to 2007 stimulated significant increase in the private consump:
investments lratvia. The average growth rate of the GDP exceeded 10%.

Since the second half of 2007, the growth rates began to decrease which was determined by the pi
influencing both internal (weakening of domestic demand) and external (decreasegtafogibyth rate
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economic environméniring the crisis, the GDP decreased by one fourth. Since 2010, the econo
recession in Latvia has stopped, and the growth resumed. From 2011 to 2013, the GDP incree
average by 4.4% annually.
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Figure2.8 Gross Domestic Product, 2@3D15 (at 2010 prices)

In 2014 the GDP increased by 2.4%, andiilbR@IBAFigure2.8). Slowing down of the growth rates
during the lastawears was determined by trends in the external economic érslowemegrdwth

in the EU and other global markets. As the economy of Latvia is small and open there is sig
dependence on the trends of global economy.

The Latvian expiniporbalance improved considerably during the crisis period. In 208 pogtexport
balance exceedé&®% from the GDR.2013 and 20t expoitmport balance w82% ane?.2%
from the GDP respectively, but in 2015Likatom the GDP.

Externairade of Latvia experienced a dynamic development after the crisis. In 2012, compared witt
the goods export in actual prices almost doubled, while the goods import increased by more than
the period 20@912 export increased average by db#lanbut impdrby 23%. The increase was
mainly due to the growing export of agricultural products and foodstuffs as well as products of me
Export of products from such sectors as wood nmaftstrgry, electrical equipment and appliances,
and mineral productsreased considerably.

Starting with 2013 the goods export in actual prices had more moderate growth by 1.1% to 2.3% &
which was largely determined by the growth rate of the world economy.
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Figure2.9 Export of Latvian goods and services, billion EURO

In 2015 the main exported goods (in actualwgrieeayricultural products and food$8i1%o),
machinery, electrical equipment and app{E$68s), wood and its preddé.7%), products of the
chemical industry (10.2%), metals and metal products (8.7%) and other goods. In 2015 the main ¢
services included transportation (39.3%), travel (20%), financial and insurance services (1
information and computinges (6.4%).

Thestructure of goods and services export by country groupgive20OBgure2.10

Figure210L at vi ads export stn20l6,ur e by country g

In 2015 the main imported goods (in actualgreeayricultural products and food$&u#%o),
machinery, electrical equipment and app{2in@és), products of the chemical industry (15%), mineral
products (12.1%), transport @eli8zP%) and other goods.

The following countries are the main trading partners of Latvia: Lithuania, Estonia, Germany, |
Russia, Sweden, the Netherlands, Denmark, the United Kingdom, and Finland.
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The services sector had the dominating shara vallet added (VA) total (around 72% in the year
2015) followed by manufacturing and construction (around 19.7%), while the agriculture sector (4.
other industries (4.1%) had a minor role. During the last 15 years only minor changes in the
contribution of the above mentioned sectors in VA total may be noted, e.g. the contribution of the
sector increased by 3.7% points, whereas the contribution of manufacturing and construction decre
4.3% points.
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Figure2.11 Structural changes in econo23062015

2.6 EnergyProfile

National energy development guidelinesif@02@H objectives and courses of action fi2GATL6
The two main energy policy objectives for Latvia are:

1 enhandg energy supply safibigt implies available to consumers stable energy supply,
reducing geopolitical risks, diversifying the sources and routes, developing interconne:
and infrastructure of the state internal energy supply;

1 sustainable energy thasures sustainability within the meaning of economic, social an
environmental dimension. The plans for achieving the above are by improving en
efficiency, introducing smart technologies and promoting highly efficient produc
technology and renbleaenergy technologies.

Consumption of primary sources in Latvia is ensured by local and renewable energy sources (woc
straw, hydropower, wind, solar, biomass, biofuel) and imported sources (oil products, natural gas, c

Consumption afirpary energy sources declined sharply up to 1995 when it decreagdby about
compared with 198gure2.12. The main reason was vital structural changes in economy. In the yee
up to 2000 it dropped fulitieabout 19%, but starting withc@d@Lmption of primary energy sources
started to grow, reaching the greatest consumption in 2007.
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Figure2.12Consumption of primary energy sources in L&48882015

The structure miimary energy sources has changed over years. The first cardinal changes occurred
1995 whenatural gas, and sometimes also biomass, replaced residual fuel oil for generating electric
heat, and coal for heat productiorerfutdhchanges began in 2010 when through different state suppo
measures natural gas started to be replaced by biomass in district heating systems.

Today three types of energy sources, each of an approximately equal share, dominate in the s
primary energy sources in Latvia: oil pi@@%s), which are maelyol and diesel fuel used in the
transport sector; natural (§&6%), mainly for generating electricity andChH#&twood biomass
(33.1%), used for heating in different aadtgenerating electricity and heat in CHPs.

Li ke many other EU countries Latvia depend:
dependency has decreased from 86% (in 1990) to 63% (in 2015), mainly due to increasing the use
biomass andtherRES  A't present RES take a cormpsmager ab
sources. The main and widely used sources are wood and hydropower, to a lesser degree also
wind energy, straw and sunlight. The share of renewable esegphiroth@imary energy sources

has grown fra3d.8% (in 2000) to 37.1% (in 2015).

The above changes in the structure of primary energy sources have vitally decreased the carbon ce
primary energy sources (measuf@® #toe in primary soujcedlowing reduction of @@issions in

the energy sector. The carbon intensity in primary sources has decreased #ftoe 18.3556GO
CQJtoe, or by 33.8%.

The final energy consumption underwent trends similar to those of the cpnsamngpéoargy
sources, namely, in 2000 it was by about 49% lower tH&iguré&dSR) Starting with 2001, increase

in thefinal energy consumption was observed. In 2033 iMi@s and compared withedre200

the increase was by about 15%. The greatest changes occurred in the residential sector where
consumption decreased in that period by about 16% and its share in the final energy consu
decreased by about 12% points and in 2015 wabe2®¥%er largest share in the final energy
consumption was in the transport sector, constituting 29% in 2015 and the increase was by 7%
against 2000. In industry the final energy consumption had grown by 37% in-2@lpeaiadi iR000
2015 itsshare was about 20% of the total consumption and the increase was by about 3% p
compared with 2000.
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Figure2.13Final energy consumption by sector in Latvia-2098

When analysing the total fimeduoaption as to structural fuel changes in the pe@od52G86e
following key factors could be underlined:

1 The consumption (in absolute units) of natural gas, oil products, wood fuel as well as ele
grew by-87%, while disthetatingliH dereased by around 13.5%.

T The share of DH f el l from 18.4% to 13%,
energy efficiency in buildings which led to decrease in the DH consumption (in absolute unit
switching from DH system-tedigasied supply systems based on rgdsrahd RES.

1 The consumption of oil products increased by 28.4% but the share grew from 32.5% to 35.1
main cause 1T rapid increase in the number

1 The growth in the number of electric applianusshnlt® and developments in the services
sector raised the total electricity consumption by around 45%, while its share in the tota
consumption increased by 2.9% points;

1 The wood fuel share decreased by 1.4% points in the period.

2.6.1 Electricity market

Latvia started opening its electricity market on 1 July 2007 when amerigleeritstyoMaeket Law

took effect ensuring the right to electricity consumers to change the electricity trader. The next in
step was taken on 1 November 2012Nvblectricity consumers which were legal entities were obligec
to purchase electricity for agreed price from the trader, and thus about 24500 entities, consumin
75% of electricity, bought it in the free market. The market liberalizatted\a@s taaplary 2015

as all individual consumers (households) could become the free market participants.

TheEU energy market legislati@third package, provides that one of the factors for ensuring optirr
functioning of the markainisundling ergy suppliers from network operatged. unbundling of
transmission and distribution operators was perforeneestructuring procesb & L at vaener ¢
vertically integrated electricity merchant, whose shareholdévioEa®©rih&é January 206%S
Augst spr iwvagunmadled fi@ikA Ss OL a tamdebrocamegan independent transmission
system operator which is responsible for the development of the transmission network, security of e
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transmission, stability of the transmisswonknand quality of electricity as well as ensures it all in
accordance with the technical and economic requirements and modern technologies.

At the beginning of 2016 in the electricity trading register at the Public Utilities Commission 75 trade
registered out of which 34 had a contrécAwsth S a d abbutetise netwpik Use. 0

Since 1 July 200VA S S a d.afl AeS Lt adt hdesendentgsabgidiary company, has been
functioning as electricity distribution system épér&or.S a d suppées eldctichkyltostiie facilities
ofmmre than a million electricity consumers
system operators function in the country.

Electricity transmission networks of Estonia, Latvia and Lithuania are historically closely integra
those of Belarus and Russia and operate in a parallel, synchronous regime with them.

Latvian, Estonian and Lithuatestricity markets which are fully integrated into the EU common mark
is an important objective not only for the Baltic Staiest e &#U level, which is done by both joining
the power market of the Nordic countries and ensuring sufficient interconnections.

Nord PodNB launched a bidding area in Latvia on 3 June 2013. Now bidding areas have been opel
all three Baltic &ta and electricity trading is done on a harmonized basis in the whole Baltic Sea regi

Sufficient interconnections are a crucial precondition for optimal functioning of power market. At
Latvian electricity market, like the entire Baltic paigs roannected to the common European power
market with two submarine power cables between Estonia and Finl&sdlinkghweiyh the
transmission capacity BB andEstlink Jlwith the transmission capacity 656w 2016, Baltic

states pwer network is connected with the Nordic (Scandinavia) power network also with the subi
cablefi N o r aviBrahe transmission capacity 700 MW, as well as the connection is established
Pol and powleirt M albldhaving tatsyossiapacity 500 MW

2.6.2 Naturagas market

Latvian natural gas supply system is not connected to the EU common natural gas supply systen
receives gas only from Russia, but launching of Klaipeda liquefied natural gas terminal at the begi
2015 opned a possibility for Latvia to be supplied with a limited amount of gas from Lithuania. Th
natural gas storage facility in the Baltic region ignldcatdd u, K.@vian Bhe capacity of this
underground facility is 4.3 bilkprofnwhich 2.3 billioA i1 active natural gas. In 2015 the total
consumption of natural gas in Latvia constituted 1318. mittlmreatest consumers efeS

L at v eGHPsragdadistrict heating enterprises. About 65% of gdisnadasalmed in Latvia was in

R @aregion.

Up to 3 April 2017, when Latvian gas market was op&n&dSonly a t yai verticaly iGedratedd
merchant, operated in Latvian natural ges @arll February, the Saeima adopted amendments to the
Energy Lawfwo main dates were set out for full unbundling with regard to the ownership rights «
transmission and storage operator:

1 April 2017, when a legally independent company wasdestakisure transmission and
storage services which owns the assets of the transmission sys$tem| andkigeigmound
natural gas storage facility (either owns or uses parts of it), a licence for the transmissio
storage services and which is approved as the transmission system operator;

1 31 December 2017, when unbundling the ownershifheigreasphission and storage system
operator is to be completed, i.e., the transmission and storage operator is to become a col
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independent 8fA'S L a t vthejovansrs dbwhicte ave neither directly or indirectly linked witt
AAS Lat writshareholddrs.z e 0

According these legal requirements, the méndpBly L at vhaj heen rétdhanzed and
independent both (1) transmission system ¢pera&t@& C o n e x Unas beRradstabilisbed & i d ¢
started operation from January 2012) disdributi®ystem operatorii A S ) Hasbeen @stablished

and started operation from the 1st December 2017.

2.7 TransporProfile

Transport demand and supply are influenced primarily by developments in economy, demographic
employment patternsl éhe provision of infrastructure.

The main types of trangpoltide rail transport, road transport (public and private), air transport and w.
transport (sea, inland water). Road transport constitutes the largest share of energy consumy
trangort. In 2015 passenger cars, trucks, buses and motorcycles used about 93% of the total cons
in transport. Due to the decrease in rail freight transport over the last three years the share of rail t
in the total consumption decreased2diibiin constituted only 6.5%. The remaining 0.5% was made uj
by air and water transport.

The infrastructure of roads, railway, seaports and airports forms the Latvian transport network. In -
total road length in Latvia wa96Rm, out of which 222km were national roads anticB&m
municipal roads. The average road density was 1.122 RKm per 1 km

The total length of Latvian rail network is 1859 km, out of which 317 kmckanb@ie km are
electrified. Transit cargo constitutesf 7@8¥ght transportation, out of which the greatest part is directe:
to the ports which are the final destination of\esEaansit corridor. Transit cargo plays an important
role in Latvian economy as it constitutes about 1/3 of the ab&ll sgpoces.

Latvia has three big pafentspilfR@aandL i e)pthigjratio of which in total cargo turnover constituted
98.2% in 2016, and seven smallppartg@ur e, Li el upe, MUr sr a)gThe PUv
three big ports amaetspokenly ports of export as the cargos shipped from them (mainly transit cargos
Russia, Belarus and other CIS countries) exceed greatly the volume of the cargos received.

Though air transport is not of significance for local transportagpnieatdef Riga International
Airport plays an important role in the development of other sectors, especially tourism. Riga Inter
Airport is the biggest international airport in the Baltic States and the number of passengers it
increasesontinuously; it reached 5.4 million passengers in 2016.

2.7.1 Passenger Transport

Passenger transport (as measured in passenger kilometres) has grown considerably since 2C
average by 2.5% per year). The rapid growth was ensured by the trends ttea€0opinguup
afterwards the growth rate stabilized. The growth rate was due to the rapidly increasing nun
passenger cars up to 6@yure2.14).

In 2015 most of passenger movement was ensured byposadoassenger car84.7%, buses

11.7% and railwag.6%. These modes of transport have demonstrated different trends since 2000
Figure2.14). The passenger kilometres travelled by passenger casinoréased steadily in the
period under consideration (by 51%) and their share in the total passenger transport increased ¢
points, while rail and tram travel decreased by around 28% and their share in passenger tre
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decreased by 3.2% points@assenger kilometres travelled by bus almost did not change, but their st
decreased by 4.6% points.
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Figure2.14Passenger travel by transport mode

2.7.2 Freight traffic

The year 2015 showed also maqriese of freight traffic (measured inkibbmetres) against 2000
(5.7% per yedBigure2.15. This trend was mainly driven by the growth of road transport (205%) which
far exceeded the increase in raliit fteaffic (42%). It has to be noted that the volume of rail freigh
strongly depends on the export shipment volumes in the ports and harbours of Latvia. In Lat
dominant position in inland transportation is taken by trucks due to trankpdrtiisjameess(less

than 300 km). Rail freight transport ensures mainly export and import freight transportation from ar
ports of Latvia. In 2015 the share of road freight traffic in the total freight tradhé¥atishichas

was by 17.3%one than in 2000. The share of rail freight traffic constituted 56.3%.
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Figure2.15Freight traffic by transport mode



2.8 Industry

The manufacturing indusassignificant place in Latvian economy amg ibiglee largest economic
sectors. In 2015 it generated 13.2% of total value added. The manufacturing industry employet
13.8% of total employment. It was also vitally important for promoting foreign trade of Latvia as exp:
about 2/3 of thelustry turnover. Nearly 75% of all exported products were sold in theeiBarkets of
countries, while in 2015 export to CIS countries was 13% of total export of the manufacturing indust
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Figure2.16Vdue added in the manufacturing industry, MEUR (2010)

During the 3ear period the value added in manufacturing industry increased by average 2.6% anr
The 2002010 economic recession had a serious impact upon the manufacturing industry as prod
dropped by about 27%. Up to 2007 it was average 6.7% per year. In th20¢@atkhe2010

manufacturing industry developed rapidly and contributed substantially to the development of econc

In 2015 the output of the manufacturing industry incre3®edlhg greatest contribution to it was
made by such sectors as wood processing, metal production, manufacturing of electronic and
appliances as well as machinery and equipment production. In the biggesd pect@ssinghe
productiorolume had a stable increase by 7.1% in 2015.

In 2015 the most important sectors in the manufacturing industraddetb paldection were wood
processin§24%), food and beverages (18.1%), fabricated metal productsni@®¥sg, marerals
(7.0%), electrical applianeeachinery and equipn{&ft6%), chemicals and pharmaceuticals (5.6%).
Comparethb 2007, the most substantial changes in the struatueadafed production were decrease

in the sharesfolbd and beverages by 11.9% pothtexiles industry by 2% points, while it increased in
wood processing by 6.3% palastrical appliancesachinery and equipment by 3.2% points and
fabricated metal products by 1.7%(pgjuts2.16).

In 2015 the most important sectors in the manufacturing industry as to the number of jobs were
processin(21%), food and beverages (20.6%), fabricated metal products (10.2%), light industry (1
chemicals and pharmaceuticals (7%jetadic mémals (4.5%).
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Figure2.17Export goods ratio in the sectors of manufacturing industry

Figure.17reveals that the developmeheahanufacturing industry yaglgekends on demand, market
forces and competitiveness in external markets as the greatest part of the output products is export

Energy consumption in industry

The manufacturing industry production volume growth increased the final energy wetisumption a

the last 15 years it increased by about 36%. Changes in the final energy consumption were diff
different sectors. Decrease occurred in such sectors as food andpel@rggextilésoy 85%,

steel productidorby 89%, transporugmment by 34%, while increase was in wood industry by about 4
times, non metallic minérhisabout twice, chemitdlg 59%.
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Figure2.18Final energy consumption in manufacturing by sectors, ktoe

The changes in energy consumption caused substantial changes regarding the share of total cons
by each sector. Decrease in the share of food and beverage sector was by about 160@ypoints, text
8% points, steel productidty 23% point{Eigure2.18. The greatest increase in the share of total
consumption was in wood industry (45% points), non metallic minerals production (6% points). Only
metallic minerals sector and wood industry candzkergegy intensive industries inFAQUE2.19
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belowis a comparatifigureof the shares in value added and energy consumption by the manufactur
sectors.
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Figure2.19Shaes in value added and energy consumption by the manufacturing sectors

In the period 20R015 substantial changes occurred also in the consumption of types of energy ant
structure of the energy sources consumed. Electricity consumption increasetd itsy sh@9é
decreased by 2.6% points and was 18.6% in 2015. Consumption of natural gas decreased by 46%
share by 22.8% points and constituted 14.7% in 2015. Consumption of oil products (residual fuel at
oil) dropped by 80% and itseshar23% points and was only 3.8% in 2015. Consumption of woo
biomass increased six times and in 2015 its share was 55% of total enengyincahsumptio
manufacturing indudtigyre2.20).
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Figure2.20Final energy consumption in manufacturing
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2.9 Waste

Total municipal waste generated in Latvia amo@&@sl0® dnnes in 2015. @68 tons of them are
household and similar waste. In 2015 out of all theamagtd within territory of LaRB4665

tonnes of waste were recycled, 571 051 tonnes were disposed, but 337 384 tonnes were exported.
of waste generated has increased by 127% since 2002 which can be explained by improvements
registrabn system and economic grévghe2.21). Reason for significant increase of waste amount in
last years is dueth@increasef theamount of digestate from biogas production (a@@itGid in

year). Imecent years Latvia has slightly improved its waste separate collection and recycling syst
previous years many new municipal waste sorting factories have been constructed, as well as in
sorting containers introduced for the individuals.
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Figure2.21Waste in Latvia

2.10BuildingStock andurbanStructure

2.10.1Residental buildings

Due to climatic conditions in Latvia heating is required about 200 days a year, and, thus, the s
building sector in tio#gal energy consumption constitutes about 40%. In the Information System of
National Real Estate Cad@dR&C IS 136 million buildings were registered with the tota2@sea of
million & including various auxiliary buildings.7Ith@Qttabrea of residential buildings9fias

million & The greatest part was ‘ahkiling (three and more dwellings) buildifgb single

dwelling buildings constituted ab@ut 39

In the capital citgR the area of residential buildingsuedstiout 29% of total area, but the area of
R@a and 8 regional cities/towns made about 46% of total area. The population conce@@ation arou
is high, as the floor spacega &nd its suburbs constitutes about 50% of total floor spate tineLatvia.
period 2012015 average 2.4 thousand new residential buildings were built, making abdut 0.4 milli
per year.
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Figure2.22Changes in the floor space of households

The improving living conditawsed increase of both the average area of dwelling and area pe
inhabitanFigure2.22. In the period 262@15 the first indicator grew by 8.7%, and théytEYo.

As the number of population decrbaseahber of households in the given period decreased from 837.
thousand to 803.8 thousand, and the average household size decreased from 2.5 to 2.44 persons.

TheFigue 2.23 shows residential buildings by tloel mérconstruction. It reveals that about 65% had
been built up to 1980. In each period slightly different building materials and technologies were u:
each period had different requirements for thermal insulation which tightened over years.

after 2003; 5%
|

1983-2002; 6%

Figue 2.23Residential buildings by the period of construction

Different energy sources were used for heating residential houses. In 2015 the three most im
sources were wood biomass (57.2%), dismgi(&B2%) and natural gas (Hgure2.24).
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Figure2.24Energy sources for heating residential buildings in 2015

The share of district heating was considégablier district heating was supplied by boiler houses and
CHPsBoiler houses used wood biomass (about 74.5%) and natural gas (25%), while the ratio was
in CHP$ natural gas 74.5% and wood biomass 25%.

2.10.2Norvresidental buildings

The NREC IS datayde information dnhtlousand registeremhresidential buildinggh the total
area26.4 million gwhichrequire energy for maintaining microclimeé&@29amusand industrial
buildings with the total di&a million gwhich also consume enefyill the different production
technologies used in these buildings cause cardinal differences in the energy consumption.

Entertainment  Sports buildings = Museums and
events buildings | | libraries

Medical or health
care bulldings

Communications
buidings, stations,
terminals

Figure2.25Types of nomesidential buildings by area use

The greatest part(5%) of nemsidential building areas was constituted by the following three groug
education and science buildings (24.4%), office buildings (24.4%), and wholesale and retail sale t
(22.6%)Figure2.25. The state and municipalities owned about 48% of theekitintiah areas.

Education and science buildings (40%) and office buildings (21%) made the greatest part of th
owned areas.
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Article 5 of tHenergy Efficiency Directive (Dir@0btha227/Elprovides that starting with 2014 for 7
following years there are to be renovated 3% of the total area of heated and/or cooled buildings ow
occupied by the central government to meet at least the minimum energy efficiencyhstaredards. To
the objective, about 0.55 milRaf the buildings owned or used by the central government are to b
renovated by 2020.

2.11 Agriculture

Agricultural land is one of the most significant natural resources in Latvia. Climatic conditions &
fertily are suitable for different branches of agricultural production, including grain, rape and vec
production. Historically the dairy sector has always been a priority in agricultural sector of Latvia; |
beef, veal and pork production alsolspieyeDuring the last years the number of sheep has increaset
gradually. Consequently, farming is one of the main economic activities in the rural areas.

At the end of 2015, there were 83.6 thousand agricultural holdings in Latvia; the awdrage size
constituted 34.8 hectarés3 hectares or 18 % more than in 2010. Agricultural area on average f
holding has expanded from 19.6 hectares in 2010 to 23.6 hectafgrimg2biEStime period 2000

2015 the total utilised agricultural areaeiddrgak9%, reaching 1 884.80 thousand ha in 2015. The
structure of arable lar2Dib5 is representeéigure.26

fallows: 5%

open field
vegetables; 1%

potatoes; 2%
industrialcrops;

]
% pulses; 3%

Figure2.26 The structure of arable land in 2015
The total sowarea increased by 33 % duritigiéh@eriod 20Q015 Eigure?.27).

3The coll ection of ,GenhtaltSiatstical Buseaufizdlgr i cul ture in Latviao
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From 2000 to 2015 dairy cattle continued to increase, whileqopfilZdiry cattle showed tendency
to decrease. The statistic of whole cattle population from 20&0répradébted Figure2.28
Partially in relation to the spread of the African swine fever, the number of pigastegraesau
Latvia. However, the number of sheep and goats continuedyd @®®%o and 3.2 %, respectively,
during the last years.
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Figure2.28The population of cattle
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2.12 Foresty

The total ared batvia is 6.46 million ha including 6.22 million ha of land area. Acddatimmato the
Forest Inventd$% of the land area is forest (excluding forest infrastructure like road networks and
orchards), 38% is farmland (including 27% of @andpldfd of grassland), 7% are wetlands, including
water bodies, and 4% are settlerhati@ is among the most densely forested countries in Europe
Since the beginning of last century the forest area of Latvia has almost doubled by ocdwpying 3,29
in 2015In terms of property shia48 % are state owned forests, the remaining forests are under priva
ownership with an average property size of Fosedia.are of major importance for the national
economy of Latvia as well as providentdgta®ystem services including purification of air by capturing
CQ and recreation.

The species dominating in the forest stand of L-giina,apruce and birch occupying 73.4% from the
total forest area. Though, coniferous forests dominateovumestaferestén the result of fast
overgrowing of agricultural and coniferous forest felling areas with deciduous trees the share of b
other broadleaves is increasing in the forest standFdreatviasources constitute the main national
wealth.

As the forest area in Latvia has been constantly increasing over the past 20 years, the volume of t
the forest, the growing stock has also incre
mi |l i on mj dtlblefdr wood ipply in R040. ke 2044y tatal growing stock volume in Lat
was 668 millior? mcluding 355 milliohan53% of total growing stock volume in state owned forests
(Figure2.29. According to retestimates, growing stock increment is 19.43pél gean.
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Figure2.29Total growing stock volume in Latvia

In Latvia, traditional forest management cycle (up to 120 years depending amdregespees
consist of following stages: regeneraigedf¥); tending of young starlls \(@ars); forest thinning
(3065 years); clear cutting/ regeneration cutting (up to 120 géangntioned forest management
cycle stages are regulaecording to laws and relevant regulations. All the forests owned and mana
by the statare certifiedby Programme for the Endorsement of Forest CertificatiqgprofiR&iHig)

4CSB data
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sustainable forest management and Rmagbt Stewardship Cour@C) ertifiedassuring that
products come from responsibly managed forests that provide envirorandraegrsmuoial benefits.

In Latvia, the reforms in forestry sector were started in 1998 hgh€akimet of Ministers of the
Republic of Latvia addpghe Forest Policy. The main goal defingublicythe to ensure a sustainable
management of Latvian forests and it is being accomplished by documents of policy plannir
regulations: theorest Lawroresbased Sector Development GuidelinB2@20)and other forest
related regul ations. Il n the context of fores
use of forests and forest lands in a way, and at a rate, that maintains their biodiversity, prodt
regeneration capacwytality and their potential to fulfil, now and in the future, relevant ecologic
economic and social functions, at local, national, and global levels, and that does not cause dar
other ecosystems. The Forest Policy underlines that fonesttiardrpart of Latvian environment and
economics. The goals of the policy are:

1 to ensure that the area of forest is not decreasing by setting limits to the forest land transforn
1 to ensure maintenance and increase of productivity of forest lands;
1 toencourage afforestation of agriculturaffective land.

TheForest Laadopted in 2000 with latest changes in 2017) is the central law of the forest sector of |
stating the following goals:

1 to promote economically, ecologically and smtatplde management and utilization of
forests by ensuring equal rights to all owners and legal possessors of forest, ownership p
independence in economic actions and equal duties;

1 to regulate terms of management.

According to tfrest Lawhe Cabinet of Ministers defines terms of evaluation of a sustainable fore
management by meeting criteria and indicatofSurbpanFollowing the definitions of this Law, the
responsibility of a forest owner or legal possessor is to regenerataftmestgeaerative felling.

The Regulation on Determination Criteria of Compensation and Calculation ofdBefesestation
procedure of calculation and compensation and criteria for negative effect caused by deforest:
defines that the congadion to the government should be paid if the land that is redisteéoadlwith
Real Estate Cadastdormation system as the forest area deforested. The compensation should be
for:

decrease of carbon dioxide attraction pcemti@ compexted with afforestation);
reduction of biological diversity;

decrease of quality of the environmental and natural resource protection zones and sa
protection zone functions.

Foresbased Sector Development Guidg@iob€020)is a mediwterm paly planning document.
Guidelines consist of the fbeesstd sector development mediumstrategic goals, guidelines of policy
development, directions of actions to achieve these goals, problems hindering achievement of thes
and results in pe&Foresbased Sector Development Guidaiends®e main document of growth and
development of Latvian forestry sector. The development solutions included in this documer
fundamental investment in achieving goals of other planning documents.
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3 GREENHOUSE GAS INVERY INFORMATION

This chapter provides information on GHG emission inventory for the tirROpBritee I88®nal
system for development of greenhouse gas (GHG) inventory and the national emissionTtrading reg
GHG data presented in the chapter is consisterd withi ads GHG | OUNFE@Q or vy
secretariatn 13 April 207

Information within the framework of the Corsyanotiied in the form ofGhé&tableCTF Table 1:
Emissiortrend} enclosed té&nnex 1 dthis repor(Apendix of Annex- Common tabular format
workbook for the 3rd biennial xeport

3.1 Summary Tables and Descriptive Summary of GHG Emission Trends

3.1.1 Overall Greenhouse Gas Emission Trends

Total GHG emissions, withollUCF, with indireck,GiDring the time period from-2@E® have
decreased by 56.8%. GHG emission time serie$ 201886 outlined-igures.1.
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Figure3.1 GHG emission time series for 2005 (kt C£2q.)

The major source of GHG emissions im2idingndirect COwithout ULUCRvas CQ (7256.09
thousand tons), accounting fi#o64om the total emissions, accordinglynStiuted 16.6%0ON
17.2%, and fluorinated gage$% from total emissions.

The Energy sector caused 62.9% from total GHG emissionsj 24r&%sltimelustrial processes and
product usie6.7% and Waste manageim@rit%.

5Full information available in Latvia's National Inventory Report submitted to UNFCCC on 13 April 2017
http://unfccc.int/natiorglorts/annex_i_ghg_inventories/national_inventories_submissions/items/10116.php
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Figure3.2 GHG emissions relative to GDP, @15, excluding LULUCF

Since 2000 GHG emissione maveased relatively less ¢gihass domestic product (GDBpiteof

large annual fluctuations. The relation GH@/iGDPharacterizes GHéngity of Latvia's economy

has decreased by 37%. Decreasing trend was observed till 2008 when it was stopped by ec
recession. A fall of this indicator resumed after 2010.

The main sources of GHG enmgssidriC@removals in 198@015 are outlinedlable3.1 andTable
3.2, whereas the amounts of emissions per sectors of national economy afeiple8/aiaddin
Table3 4.

TheEnergy sector, including Transpastthe most significant source of GHG emissions with 62.9%
share of the total emissions in theT2045eflects extensive consumption of energy for a long heatin
period, as well @sergy consumption for transport that composes 44% (according to the latest submis
of emissions in the energy sector. There are not mamtam@vgymanufacturing branches in Latvia.
Energyelated Cemissions vary mainly according to tleenecgmowth trend, the primary energy
supply structure and climate conditions including the impact on hydropower production and el
importOverall, during the recent years, the emissions have a decreasing trend. Total emissions in
sector iR015 decreased by 63.3% if compared to the bhsalyEaergy sectors excluding Transport
GHG emissions in 2015 are significantly lower comparedie [E®§6st part of Energy sector
emissions comes from Transport sector (44.0%). EmisGiansgfootmincreased by 6.1% compared to
2014 mainly dueinacrease of passenger kilomigyrgsivate cars (par 1@%g increasdchnsported

volume of goods (by 7.5%) compared tdH0%dcond and third largest sources in Energy sector with
24.9% ah 20.0%sharedfrom Energy emissions, accordingly, are Energy industries and Other sect
(included commercial sector, households, combustion in agriculture, forestry, fisheries). In the rece
Manufacturing industries and Construction has aglestress in Energy emissions, reaching the
lowest level since the base year in 20 9.5%. A small part of Energy emissions are produced by
natural gas leakages from pipeline systems (1.4% in 2015) and military activities (0.1% in 2015).

Agriculturet s t he second significant source of GHG
GHG emissions excluding LULUCF in 2015. Emissions from agric@tdyéNiBckmessions from
enteric fermentation, manure management and agriciindaC&minissions from liming and urea
application. GHG emissions increased in 2015 by 2.9% comparing to 2014 due to increase of shee
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poultry and rabbit numbers. Milk yield of dairy cows increased by 1.6%. Statistics also showed inc
syntletic N fertilizer consumption (+4.0%), sown area (+1.6%) and lime and urea application to soils
31.4%). Also increase of emissions was promoted by increasing of liquid mertakensimane in
management amount2015, given inA&Q, the PO contributed 64.0%44 contributed 35.0% of total

GHG emission from the agricultural sector, remaining 1.0%; refi@issei@Ofrom liming and urea
applicatiorNevertheless, the total emissions have reduced approximately by 49.0% since 1990 d
transition to market economy and subsequent decrease in agricultural production

The emissions frondustrial Processes and Product Use (IRRfSrred to as nenergy related

ones), include £@H, NO and fases (HFCs andsSH he category constgu6.7% of the total

GHG emissions excluding LULUCF in 2015. Compared to 1990 emissions from IPPU have incre
7.9%, but compared to 2014 emissions decreased by 7.7% mainly due to decrease of emissiol
cement production.

The largest decreasdRRPU emissions occurred between years 1991 and 1993, when industry v
affected by a crisis. Emission fluctuations in product use sectors are also linked with the economic
of the country. In the latest years emissions increased significhethyehad increase of activity in
industrial production processes.

F-gases emissions from 2.F Product uses as substitutes for ozone depleting substances (ODS) cc
2.0% from total GHG emissions including indjreetlGding LULUCF in 2Bh%issions from HFC

and Skhave grown significantly since 1995. Compared gag6%4missions increased by 10.7%
due tdheincrease of activity data reporteddmseB importers and users.

In 2015 NMVOC emissions from Solvent Use sector hsee lole €886, compared to 2014. Solvent
Use sector was significant NMVOC emission source in Latvia and it covered 25.2% (10.38 kt) from
Latviados NMVOC emissions in 2015.

Emissions from tWéaste sectocontribute 6.1% of total GHG emissionsngxclWidUCF in 2015.
Emissions from Waste includea@HMO emissions from solid waste disposal, biological treatment o
solid waste, incineration and open burning of waste as well as waste water treatment and discharg
emissions have been flucatince 1990, but not in big range. In 2015, emissions were approximat
1.2% higher than in 1990, but compared to 2014 emissions decreased by 5.7% due to decre
emissions from wastewater handling and increase of methane recovery in landfills.

Indrect CQemission sourcem Latvia are NMVOC emissionpétooevaporatioim road transport

i cars CH and NMVOC emissions from natural gas leakages, as well as NMVOC emissions from ge
distribution and they are reported separately ungesetioerig CRF Table 6. Together they constitute
16.7 kt C£eqg. which is 0.1% from Latvia's total GHG emissions without LULUCF, wiih indirect C
2015.

Net GHG emissions ftash UCHn 2015 were 1377.1 kit €& Aggregated net removals of the GHG
reduced by 116 % in 2015 in comparison to 1990 modihe theeetse of harvest rate in mature
forests (more than double), increase of natural mortality due to ageing of forest stands and redu
increment in ageing forests. However considerableth® increase of the GHG emissions has
conversion of forest land to settlements, as well as conversion of naturally afforested lands to cropl
grassland. The land use conversion to cropland is associatédenustil of woody vegetaion f
naturally afforested farmlands abandoned in 1980s and 1990s. Although the increment of living bic
forest land remaining forest and afforested land is still larger than the carbon losses due to con
felling and natural mortality, the gapemegains and losses is decreasing, causing reduction of the ne
removals of G@ forest land. Hence the total growing stock of living biomass is still increasing in f
lands. Increase of the GHG emissions in 1999 is associated with regadicéranesting stock in
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forest lands, but increase of the GHG emissions in 2014 is due to increase of the harvesting rate
mortality rate and slight reduction of increment of living biomass in forest lands according to the NFI

Reporting oder Article 3, paragraphs 3 and 4, of the Kyoto Protbubér the Kyoto Protocol
emissions and removals resulting from forestry iachvitede 3.3Afforestation, Reforestation and
Deforestation activitaas]) Article 3.Bdrest Managemeaargincluded in the reporting and accounting.

In 2015, net annual emissions from forest management, afforestation, reforestation and defore
activities wer854.99 kt G@q. Absolute decrease of the net annuah©@als in 2015 if compared to
1990s 13768.12 KEQ eq., mostly because of reduction of the n&tn@ls in living biomass due to
forest management activities @y81d&tCQ eq. between 1990 and 2015). Removalsrofiday

biomass is the most significant driver to patreenigalance of the net GHG emissions during the
reporting pericBHG emissions from soils, particularly, from ogarea &eysource of emissions.

In 2015, net annual emissions from soils &d95kt CQOeq., mostlyesulting frorforest
management activities accounted Arade 3.4 of the Kyoto Pro@2d% from total emissions from
soils).
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Table3.1 Aggregated GHG emissions by gases (13%0R), kt Cq.

GREENHOUSE GAS 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
EMIS8NS

kt CQ equivalent
CQ emissions includin{ 19780.5 18014.3€ 14246.67 11969.3Z4 10402.2¢ 9145.17 9220.45 8680.28 8303.08 7711.82 7072.96 7484.26 7511.84
net CQfrom LULUC

CQemissiams excluding 10113.9C 8059.64 2841.13 1435.04 -775.21 -932.34 -1671.62 -399.01 169.91 3088.00 -557.22 -813.30 662.49
net CQfrom LULUC

CH emissions includin| 3539.14 3484.67 2996.66 2275.35 2104.58 2088.24 2051.49 2023.13 1937.81 1807.6 1848.12 1938.36 1924.59
CH from LULUC

CH emissions excludin 3842.93 3783.74 3380.03 2580.09 2407.22 2400.73 2367.13 2341.84 2257.65 2156.99 2185.89 2240.74 2255.15
CH from LULUC

NeO emissions includin 2821.77 2676.91 2173.21 1758.58 1602.61 146153 1480.77 1488.79 1446.64 1379.66 1404.85 1498.28 1461.60
NO from LULUC

NeO emissions excludir 3397.51 3253.90 2761.87 2339.72 2184.78 2046.73 2068.20 2078.80 2038.76 1976.39 2002.09 2093.28 2062.02
NO from LULUC

HFCs NO,NA,NINO,NA,NINO,NA,NNO,NA,N NO,NA,N  2.50 2.76 3.35 5.75 6.96 9.59 12.92 16.44
PFCs NO,NA NO,NA NO,NA NONNA NONNA NONNA NONA NONA NONA NONA NONA NONA NONA

Unspecified mix of HF( NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NONNA NONA NO,NA NONA NO,NA NO,NA
and PFC:

Sk| NAINO NANO NANO NANO NANO 0.17 0.18 0.37 0.52 0.71 0.88 1.39 2.62
N, NO,NA NONA NO,NA NONA NONA NONA NONA NONA NONA NONA NONA NONA NO,NA
Total (without LULUCQ 26141.4% 24175.95 19416.54 16003.27 14109.4¢ 12697.6z 12755.65 12195.92 11693.7¢ 10906.21 1(B36.41 10935.21 10917.0¢
Total (with LULUC 17354.34 15097.2€¢ 8983.02 6354.85 3816.79 3517.79 2766.65 4025.35 447258 7229.05 3641.24 3535.03 4998.72

Total (without LULUC 26184.8€ 24217.0C 19454.8C 16039.4€ 14144.9¢ 12731.7€ 12788.0¢ 12226.40 11722.71 10934.1¢ 10362.81 10961.14 10943.4«
with indirect]

Total (with LULUCF, w 17397.77 15138.34 9021.27 6391.03 3852.25 3551.96 2799.10 4055.83 4501.50 7257.03 3667.63 3560.96 5025.06
indirect)
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GREENHOUSE GAS
EMISSIONS

CQ emissions includip
net CQfrom LULUC
CQ emissions excludin
net CQfrom LULUC
CH emissions includin
CH from LULUC

CH emissions excludin
CH from LULUC

NeO emissions includin
NeO from LULUC

NeO emissions exclual
NeO from LULUC

HFCs

PFCs

Unspecified mix of HF(
and PFC:

Sk

NR

Total (without LULUC
Total (with LULURY
Total (without LULUC
with indirect]

Total (with LULUCF, w
indirect)

2003 2004

7706.77 7713.19

1374.89 2799.57

1847.00 1822.43

2156.05 2125.48

1515.18 1506.99

2115.07

20.27
NO,NA

NO,NA

2.76
NO,NA
11091.9¢
5669.04

11113.0¢

2108.21

36.06
NO,NA

NO,NA

3.25
NO,NA
11081.92
7072.58

11102.2¢

5690.10 7092.89

Table3.2 Aggregated GHG emissions by gases (22085), kt C{&q.

2005 2006

7790.92 8292.90

3439.09 2745.08

1880.66 1857.38

2160.54 21801

1563.25 1574.14

2163.11 2183.09

52.06 86.61
NO,NA NQNA

NO,NA NO,NA

3.78 4.07
NO,NA NO,NA
11290.67 11815.0¢
7818.58 7199.35

11312.3C 11831.5¢

7840.21 7215.80

2007 2008

8610.90 8174.33

3707.93 2867.05

1913.67 1871.00

2193.20 2149.75

1628.75 1619.07

2232.19

112.51
NO,NA

NO,NA

4.55
NO,NA
12270.3¢
8250.38

12288.3¢

2224.18

132.10
NO,NA

NO,NA

5.23
NO,NA
11801.7:
7378.31

11818.9¢

8268.33 7395.53
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2009 2010
kt CQ equivalent

7438.76 8529.66

6168.00 9596.39

1851.99 1836.19

2152.00 2144.65

1642.88 1674.21

2268.73

142.38
NO,NA

NO,NA

7.33
NO,NA
11083.34
10738.4¢

11099.6¢

2317.90

155.01
NO,NA

NO,NA

7.35
NO,NA
12202.4:
14221.31

12218.0¢

10754.7¢ 14236.9¢

2011

7799.31
8597.88
1766.80
2088.33
1683.25

2345.30

175.99
NO,NA

NO,NA

7.47
NO,NA
11432.81
13214.9¢

11443.2¢

13225.3¢

2012

7519.14
7141.8

1849.78
2186.14
1773.61

2454.26

181.18
NO,NA

NO,NA

7.78
NO,NA
11331.4¢
11971.3Z

11343.8C

11983.6<

2013

7350.38
7388.80
1886.41
2240.46
1807.60

2507.13

197.21
NO,NA

NO,NA

8.50
NO,NA
11250.11
12342.1C

112627

12357.2¢

2014

7151.01
10413.4¢
1956.93
2332.89
1867.87

2572.77

205.63
NA,NO

NA,NO

8.58
NA,NO
11190.0z
15533.3¢

11210.2z

15553.5¢

2015

7239.36
7535.34
1883.88
2256.72
1942.25

2650.58

227.06
NA,NO

NA,NO

10.12
NA,NO
11302.67
12679.81

11319.39

12696.54

Change
from
1990 to
latest
reported
year (%)

-63.40
-25.50
-46.77
-41.28
-31.17

-21.98

100.00
0.00

0.00

100.0
0.00
-56.76
-26.94

-56.77

-27.02



Table3.3 Aggregated GHGnéssions by sectors (1992001), kt C{&q.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
kt CQ equivalent
1. Energy 19386.62  17862.27 14511.48 12405.30 10770.85 9499.55 9567.70 8991.97 8572.90 7932.00 7310.01 7731.21
2. IPPU 705.05 623.70 311.00 150.99 197.15 208.02 217.51 229.64 237.86 270.43 223.37 245.76
4. Agriculture 5370.68 4978.09 3918.39 2841.69 2546.43 2383.04 2355.35 2340.31 2236.78 2047.54 2081.38 2201.84
5. LULUCF -8787.09 -9078.66 -10433.52 -9648.42 -10292.69 -9179.82 -9988.99 -8170.57 -7221.21 -3677.16 -6695.18 -7400.18
6. Waste 679.09 711.88 675.67 605.29 595.05 607.00 615.09 634.01 646.25 656.24 721.66 756.41
7. Other NO NO NO NO NO NO NO NO NO NO NO NO
T_otal emissions 17354.34 15097.29 8983.02 6354.85 3816.79 3517.79 2766.65 4025.35 447258 7229.05 3641.24 3535.03
(including LULUCF)
Table3.4 Aggregated GHG emissions by sectors (20015), kt C{&q.
Change fron
1990 to late:
reported yee
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 (%)
kt CQ equivalent
1. Energy 7734.1¢ 7889.44 7916.1€ 8027.85 8458.55 8782.7: 8327.9¢ 7607.63 8404.69 7534.19 7217.40 7139.41 6974.24 7115.05 -63.30
2. IPPU 260.95 277.65 309.16 308.25 369.93 394.40 40289 405.14 680.25 807.14 881.70 819.79 823.68 760.54 7.87
4. Agriculture 2183.5¢€ 2234.8C 2168.01 2245.7€ 2253.6¢ 2347.4€ 2325.77 2353.79 2376.00 2395.87 2506.49 2570.33 2663.32 2739.64 -48.99
5. LULUCF -5918.37 -5422.9: -4009.3¢ -3472.0¢ -4615.7- -4020.Q -4423.4. -344.89 2018.88 1782.15 639.83 1091.99 4343.32 1377.15 -115.67
6. Waste 738.36 690.08 688.57 708.80 732.93 745.79 745.14 716.78 741.48 695.61 72591 720.59 728.77 687.44 1.23
7. Other NO NO NO NO NO NO NO NO NO NO NO NO NO NO 0.00
Total emisons 4998.7z 5669.04 7072.5¢ 7818.5¢ 7199.3F 8250.3¢ 7378.31 10738.4% 14221.31 13214.9€ 11971.32 12342.1( 15533.3% 12679.81 -26.94

(including LULUCF)
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3.1.2 Emission Trends by Gas
Further paragraphs provide detailed information on direct and indirech&HG emissi

3.1.2.1CarborDioxideEmissions and Removals

Carbon dioxide ({#@ the main greenhouse gas causing climate change. |a @0idsidD®
constitute 64.1% of Latvi ads ¢tegtivalént egnisstorsn h o
without LULUC&dchdecreased by approximately 63.4% sineglLO&R).
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Figure3.3 CQ emissions and removals 1992015 (kt)

The most important source pe@@3sions (k) 2015 was fossil fuel combtis®iar%, including
Energy Industries24.1%, Manufacturing Industries and Constr8@han Transpart42.3%,
Other sectors (Agriculture, Forestriy, 1&8@%.

Outside the energy sector, the only magmi€&ios come froindustrial Processes and Product
Usei 7.2%mainly from Mineral producfgniculture 0.4% and Waste 0.@d&té&ed distribution
of CQemissions and remoweald development in 12005s given iRigure3.4.

20000 Manufacturing

industries and

construction
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0.0002%
Other
0.1%

Figure3.4 CQ emission development by sector 22005 and G@missions by sector in 2015
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Taking into account that a large proportion of fuel resources utilised in statioreaqyiporahtistion

is used for heating of buildings, the relatively large fluctuations in the emissions from year to y
due to changes in heating degree days. In the last fifteen years, the coldest was 2010, at
emissions rose by 11.5% compared tovibaspyear. The increasing use of RES in heating and
electricity production is a factor that has been determining the trend eferadstong ©@er the

last 5 years.

56



3.1.2.2Methane Emissions

Methane (GHemissions without and witfréid LULUCF had @esed by accordingly 46.8% and

41.3% in 2015 comparing to 199Bi¢see3.5).

Main sources of £GHhissions in Latvia are Enteric Fermentation of Livestock, Solid Waste Dispt
Sites and Energy sector. Othortant sources ofs@rhissions are leakage from natural gas
pipeline systems and combustion of biomasgisSidns in 2015 contribute approximately 16.6% of
total GHG emissions (excluding LULUCF,
decreased by 46.8% in 2015 since 1990.
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Figure3.6 CH emission development by sector 29905 and Gimissions by sector in 2015

3.1.2.3NitrousOxide Emissions

Nitrous oxide AD) emissions without and with fddm LULUCF had dessréaby accordingly

31.2% and 22.0% in 2015 comparing toeE3Rguiss.?).
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Agricultural soils are the main sourg2 efmiésions in Latvia generating 85.3%@featidsions

(kt) in 2015. OtheilONemission sources Breergy sectettransport and biomass, combustion of
liquid and other solid fuels in sectors of energy conversion and industry, waste anti9@yage. Sinc
total MO emissions had decreased by 31.2% in 2015, mainly due the decrease in the emission:
agriculture.

Detailed distribution £ Emissions and emission development201®8)given kigure3.8.
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Figure3.8 NeO emission development by sector 1825 and D emissions by sector in 2015
3.1.2.4Hydrofluorocarbons and Sulphur Hexafluoride Emissions

Emissions for the following hydrofluorocarbaoradfligneenhouse gases) are estimated in Latvia:
HFG@23, HFC32, HFCL25, HF(134a, HRA43a, HRA52a, HFE45fa, HFG65mfc, HRC
227ea and $H he base year feg&s reporting under Kyoto Protocol is 1995.

The most consumed gas is-¥¥@, applied stationary freezing devices and air conditioning
equipment. Although the amount of fluorinated gases and the emissions caused by commercial
industrial processes are rather small, the meaning of the said cannot be underestimated in the
theGHG Global Warming Potential.

Emissions from HFCs and Sulphur hexaflueyiden&imption are reported for the peried 1995
2015. Since 1995 HFC emissions have increased very significantly due to substitution of
depleting substances in refrigeaattair conditioning as well as due to increase of cars, trucks an
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busses equipped with mobile air condiio@6ds thetal Fgas emissiomave alsmcreased by
10.7% compared with 2014 Kepee3.9). Emissions of the PFCs andldds nobccur (NGh
Latvia for all time series.
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Figure3.9 Development in HFC and&Rissions in 1998015

3.1.3 Information on Indirect Greenhouse Gas Emissions

Emissions froindirect GHGs are preseniiabie3.5.

Table35Indirect GHG emissions 124115 (kt)

NG CO NMVOC SQ
kt

1990 92.84 387.03 81.99 100.45
1991 85.36 354.36 76.98 81.68
1992 70.47 372.83 70.66 69.79
1993 61.55 336.67 65.60 65.74
1994 56.32 319.72 62.76 66.71
1995 51.81 294.75 60.82 49.39
1996 51.60 300.28 60.25 55.67
1997 49.79 271.71 57.14 43.96
1998 46.16 253.92 54.31 39.84
1999 44.76 253.59 52.16 3195
2000 44.05 239.35 51.11 17.56
2001 46.87 239.25 53.70 14.10
2002 45.74 240.64 52.14 12.77
2003 47.34 230.15 50.89 11.32
2004 46.52 221.72 50.21 9.26
2005 44.92 202.54 48.83 8.44
2006 45.76 218.80 47.32 8.06
2007 45.49 185.80 46.56 7.87
2008 4177 173.34 42.02 6.59
2009 39.27 185.13 42.67 6.41
2010 41.92 148.00 41.14 4.32
2011 36.04 151.98 40.06 4.29
2012 36.18 156.32 42.73 4.42
2013 35.99 142.65 41.64 3.91
2014 36.02 139.20 41.74 3.87
2015 36.21 133.03 41.15 3.76

In the period from 189@015 indirect GHG emissions decreaskd:64@, CO by 66%, NMVOC
by 50% and S0y 96%.

59



Starting from 2001, slight fluctuatids MMVOC and CO emissions can be observed as a reason
of increasing firewood consumption in Residential sdictsr fashconsumption in Transport sector
in particular years.,®missions have decreased significantly because of fuel switch and appro

legislation.
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Figure3.10Indirect GHG emission by sector ih22®b of total indirect GHG emissions in sector)

In 2015, the most important sector producing indirect GHGs (including LULUCF) was Energy
(including fugitive emissidiglie8.10. Fuel combustion in Bypeector causes the largest part of

NG emissions (83.0% from totakh3sions in 201B)itIPPUandAgriculture sectors make 5.2%

and 11.5%, accordingly. Very small paxtemhiB&ons is produced in LULUCF sector (0.3% from
total NOx emissions).

Almost all CO emissions (93.5%) appear in Energy sector, mainly from fuel combustion in Res
and Commercial/Institutional subsectors (72.7% from all CO emissions). A small part of CO en
come from LULUCF sector (5.3%)carstrial processewl product ud@Pysector (1.2%).

The major part of 2@nissions (94.9%) comes from Energy sector (fuel combustion), but the ot
sulphur dioxidenissions come fridPU(Cement production and Iron and Steel production), and a
negligible part of 80mes also from Waste sector (Waste incineration).

The largest amounts of NMVOC emissions are produced in Energy sector (51.3%; fuel com!
mainly in Residential sector) and 28.5% from total NMVOC emissions in 2015 are produced i
sector, mainfrom solvent use. 18.3% of NMVOC emissions are produced in Agriculture sector, b
remaining 1.9% in Waste sector.

In Agriculture sector, CO andeB8@sions, and in LULUCF sector, NMVOG andsSions do
not appeatr.

3.1.4 Accuracy/Uncertainty of tbata

The uncertainty estimates of the 2017 submission have been done according to the Approach 1
presented in 2006 IPCC Guidelines. The Approach 1 is based on emission estimates and unc
coefficients for activity data and emission faetor@ndiatory, detailed reporting tables of the
uncertainty analysis (Table 3.3 of volume 1 of the 2006 IPCC Guidelines with and without LULU
provided in Annex 2Laftvia’s National Inventory Report submitted to @€ &HdFeariat on 13

April 207.

The uncertainty analysis was done for all sectorsiPE\¢ygriculture, Waste and LULUCF.
Uncertainties are estimated for direct greenhouse gase€;té,dNhO@nd fgases only.
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The uncertainty calculation is based on Excel file emhtohsiscsoral experts for updating annually.
Responsible experts are requested to go through uncertainties and make updates if necessary
information is received by experts, the inventory compiler summarizes all the uncertainties and ¢
uncewinty analysis. For each source, the combined uncertainty for activity data and emission 1
was estimated and given in per cent.

Detailed descriptions of uncertainty assessment are inctdad iNational Inventory Report
submitted to the UNFGEEC etariatn 13 April 20ikvthe chapters of each sub sector.

3.1.5 Changes since tHgixthNational @GmmunicatiofReport

After publication of the Sixth National Communication report of the Republic of Latvia improv
affecting the emission time series were introduced in the GHG inventory mainly due to changes
guidelines versions (since 2006 IP@CC Guidelines are mandatorg)hodological changes,
activity data improvement and emission factor changes in all sectors.

The explanations of the last calculations are includadtiuiatbeNational Inventory Report
submitted to the UNFC&&etariat on 13 April 20h@é main changes are outlineabie3.6.

Table3.6 Main changes in the Seventh National Communication report compared to the Sixth National
Communication report

Sector Changes in NC7 compared to NC6

Energy Updated emission factors andyetamxidation factors in 2006 |
Guidelines for almost every type of fuel, as well as chang
which influenced emissions expressed &q.Clational emissi
factors for residential sectors are also applied.

Changes in activity data due to apoaBentral Statistical Bure
(CsBand, after a suggestion frepaBy expert it was decided tc
Energy Balance data with a precision of 1 TJ instead
Questionnaires where the precision was 1 kt.

Transport Updated emission factors aadgeldl oxidation factors in 2006
Guidelines for almost every type of fuel, as well as chanc¢
which influenced emissions expressegléq. Qational specific2C
emission factor for gasoline have been updated and applied.

Changes in activityaddue to updates of energy balance by CS

IPPU According to 2006 IPCC Guidelines the new sector IPPU
Processes and Product Use)
Processesdo in 1996 | PCC Gui
Product Use sect or . Addi t i on aHndrgy

Products from Fuels and Solvent Use (2D) was introduc
Latvia's GHG inventory.

Due to switching of guidelines as well as according t
recommendations emissions were recalculatedati seaitolss.

Emissions fromgBses were fully recalculated according tc
activity data gained froga$ research conducted in 2016 witt
project of EEA Financial Mechanisf@A@0DProgramme.

Agriculture Significant improvements are ddhe smgriculture sector mainl
implementation of results cilgd i ned pr oj ect
National System for Greenhouse Gas Inventory and Re|
Policies, Measur es 1a&01ld EBArGoan
Programme National Clinfaddicy in calculation. Emissions
calculated on the implementatiamef/ methodology to deterr
manure management (including pasture period) and feedir
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Sector Changes in NC7 compared to NC6

distribution for all livestock. Most of nitrogen excretion v
changed due tine availability of national research results.
improvements refer to implementation of country specific
FracLEAGKH) or N losses by leaching/runoff and updated va
in sewage sludge, digestate and animal manure applied to sc

LUUCF Significant improvements are done in the LULUCF sector
implementation of 2006 IPCC Guidelines, IPCC Wetlands ¢
(2013) and IPCC KP Supplement (2013) in calculation. F
significant changes are related to the improventieity afada (fc
instance, replacement of extrapolated land use change data
NFI data, updated country specific information on annual
mortality and harvesting stock, etc.) and implementation of |
specific factors (for instar@iomass expansion factors and c
content in wood).

Waste New estimations about waste disposed and composted am
done. Changes were implemeaniethe basis oésearch aboi
Latvia's landfills and composting in householdss érisSith
calculations IP@@&steModel(2006as used. Two calculations
done separately one for managed waste polygons, oth
unmanaged landfills.s@rd NO emissions from home compc
wereincluded in the inventory.

Number of national populatimm served by urban waste v
collecting system, divided into users of septic tanks and la
number of latrine users also harmonized between C
NEC/CLRTAP inventories.

Improved methodology on estimation of emissiafiof Shvag
sludge, establishing threshold to distinct aerobic and anaerob

Implemented estimation of Nitrogen removed with sludc
calculation ob® emissions from human sewage.

Factors for estimation efischarged degradable organic carbc
notconsumed protein added in the according calculations.

Implemented estimation 3 Emissions from modern, centri
treatment plants.

Implemented use of activity data on annual protein consumpt

3.2 National System

3.2.1 Institutional Arrangements

The naonal inventory arrangements are describedrbeloescription is prepared according to
requirements for reporting on national inventory systehes Kyater ProtocBliropean Union
Monitoring Mechanism Regul@Eon MMR)and UNFCCC reporting dglines(Decision No
24CP19 ofthe Conference of Parties).

Latvian national GHG inventory system is designed and operated according to the Kyoto Pro
ensure the transparency, consistency, comparability, completeness and accuracy of inventory.

6 RegulatiofEU) No 525/20d8the European Parliament and the 6b2hdday 2013 on a mechanism for monitoring and reporting greenhouse gas
emissions and for repodihgr information at national and Union level relevant to climate change and repealing DecisicavilitaP80£1004/EC
http://edlex.europa.eu/legahtent/EN/TXT/PDF/?uri=CELEX:32013R0525&from=LV

Decision No 24/CP.19 of the Conference obRaliide attp://unfccc.int/resource/docs/2013/copl9/eng/10a03.pdf
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Inventory activities include planning, preparation and management.

The inventory phases are:

collecting activity data;

selecting methods and emission factors appropriately;

estimating anthropogenic GHG emissions by sources and removals by sinks;
implementingicertainty assessment;

implementing QA/QC activities.

A schematic model for the national Syseac¢ordingthe Cabinet of Ministers of Republic of
Latvia Regulation R8Y(12.12.2037s showim

E

Figure8.11
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Activity data sources:

Central Statistical Bureau

The Ministry of Environmental Protection and Regional
Development
National system establishing, coordination of involved institutions,
monitoring and coordination of quality assurance and quality control of the
GHG inventory, evaluation of prepared reports

« State fire and rescue service;

« State Forest Service;

« State Agency of Medicines;

+ The merchants of the electricity supply;

* Enterprises (data from national databases
“2-Air’, “3-Waste”, “2-Water”, National
Chemicals Database);

* European Union Emission Trading Registry
(ETR) operators

Latvian Environment, Geology and Meteorology Centre
GHG inventory compilation (including coordination and information
exchange between involved institutions, emission calculation from energy,
industrial processes and product use and waste sectors). Operation of
Latvia's ETR, preparation of reports regarding activities in ETR.

3

S 4
B

GHG inventory review
and approving:

Submitting:

Other information sources:

National and international expert researches

4
\ 4

Latvian State Forest Research Institute «Silava»

GHG inventory for Land Use, Land Use Change and Forestry (LULUCF)
sector

y 3
A

*  Ministry of Environmental Protection and
Regional Development

*  Ministry of Economics

*  Ministry of Agriculture

*  Ministry of Transport

Institute of Physical Energetics

GHG inventory transport sector

A
\ 4

*  Ministry of Health
*  Ministry of Education and Science

* To The United
Nations Framework
Convention on Climate
Change secretariat

* To European
Commission

Latvia University of Agriculture
GHG inventory agriculture sector

A
\ 4

GHG inventory quality assurance:

* Independent experts
« Society

Natural gas transmission and storage
enterprises
Natural gas fugitive emissions

A
v

GHG inventory quality assurance

GHG inventory submission

Figure3.11The structuref Latvia’ssSHGnventorySystem

64

4 GHG inventory preparation and quality control




MEPRLTlimate Change Department is responsible for:

T

T
T
T

T

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

Final checking and approving of the iGd@ory before official submission to the
EuropeailCommissioandtheUNFCCGecretariat

Formal agreements witlentory experts and for thirg gpguerts that evaluate quality
assurance process;

Coordinating the work between the involved institutions, experts, European Commi
andtheUNFCCC (including coordination of UNFCCC inventory reviews);

Timely submsien of GHG inventory to the UNFeC@tarialand European
Commission;

Keeping of archive of official submisslweidNé-CCC and European Commission.

LEGMGs a governmental limited liability company and is responsible for:

1

Activity data collection Eoergy]PPUand Waste sectors (activity data are mainly
collected from other institutions and LEGMC (Air and Climate division, Chemicals
Hazardous Waste division, Inland Waters division) use them to calculate emissions);

Preparation of the emissstimates for the EnelfiglUand Waste sectors;

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

LEGMC Air and Climate Division compiles the final NIR using infainatrofvédm
institutions as well as summarizes emission daRepdtiBF;

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

LEGMC is the National Emissions TradmugitA in Latvia and prepares relevant
information for GHG inverfromy registry on emission reduction units, certified
emission reductions, temporary certified emission reductions, long term certified emi
reductions and assigned amount vamsif@l inventory submissions in accordance with
guidelines for preparation of information under Article 7 of the KyStarRlatdcol (
Electronic Form&gf tables).

Calculation of emissions and removals from the KBLUCBCector were dong batvian

State Forest Research Instifitava'in collaboration witoA Latvian State Forest Research
Institute SFR)I "Silavais responsible for activity data collection, estimation of emissions/remove
preparation of QC procedures as wealliageddation and archiving of used materials for calculations.

Institute of Physical Enerd@# ¢alculates emissions from Transport sector. IPE is responsible fc
activity data collection, emission estimation from Transport, preparation ot @€ wedcadure
documentation and archiving of used materials for calculations.

Emission calculations from Agriculture sector were done by Latvia University of Agricult
collaboration with MoA. Latvia University of Agriculture is responsitdedbnecdsstiry activity

data cooperating with Central Statistical Bi®&aup(eparation of the emission estimates,
preparation of QC procedures as well as documentation and archiving of used materials for calct

The main data supplier focdhgan GHG inventory is the CSB.
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For ensuring the continuity of the functions of the national system, the delegation contracts are
between the MEPRD, LEGMC, LSiEERB"IPE andatvia University of Agriculture.

Before final GHG inventorysuwlasitted tthe European Commission and UNFCCC secretariat draft
Il nventory submission was sent to t h®&asednvol
on received comments inventory was ceaeatdehgly

Several sectoral meetings waddebefore and during preparation of inkgmoty discuss and

agree on methodological issues, problems that have arisen and improvements that need
implemented. There were discussions on the different problems that came up duriagythe last in
preparation to find soluttorw to improve the overall system.

3.2.2 Quality Assurance/Quality Control Procedures

QA/QC procedures are an important component in the deve®@d@entission inventory
preparation. The basic aim of the QA/QC @rdoesasure the quality of the inventory and to
contribute to the improvement of the inventory. Improving the submission during QA/QC proce
main findings and conclusions concerning the inventory quality and improvements needs
considered andmmunicated into Latvia's GHG inventory system for making decisions concernin
annual inventory procass next inventory preparation.

According tGabineof Ministers Regulation NqIZ2312.20)7all institutions involved in inventory
process amesponsible for implementing QC procedures.

TheCabineof Ministers Regulation N@l&@&rmines:
1 the quality objectives for GHG inventory;
1 tasks and responsibilities of involved institutions;
1 QA/QC time schedule;

T QA/QC plan prepared to improve tramgparemparability, and completeness of GHG
inventory. In the QA/QC plan quality control procedures to be used before and durin
compilation of GHG inventory are described;

1 checHists and procedure descriptions for experts and independent gupétys for
assurance tieGHG inventory;

1 background for inventory improvement plan preparation activities.

The general and categpgcific QC procedures are performed by sectoral experts during invent
calculation and compilation accordireg@s\/Q@nd verification plMEPRD as national entity is
responsible for overall QC procedures and quality assurance of national system, including Ul
and EU reviews.

The outcomes of the QA/QC process results in a reassessment of inventory or source ca
uncertainty estimates. For example, if data quality is found to be lower than previously thought
situation cannot be rectified in the timeframe of the current inventory, the uncertainty estimates
evaluated. Increased effort on QC resujpsaved emissions edémand reduced uncertainties.

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

Assumptions and criteria for the selection of activity data and emission factoeslare docum
Transcription errors in data input and references;

Correctness of calculations of emissions;

Correctness of emission parameters, units, conversion factors;

Correctness in use of notation keys (the use of th& rotateon A N Escexpiined fi | |
transparently in the NIR and CRF table 9);

=4 =4 -8 -4 -9
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1 Integrity of database files;
1 Consistency in data between source categories.

The QC procedures comply with the 2006 IPCC Guidelines. General inventory QC checks |
routine checks of the integrity, correctnessngridteness of data, identification of errors and
deficiencies and documentation and archiving of inventory data and quality control actions.

For submission 2017, QC activities were carried out at the various stages of the inventory con
process processing, handling, documenting, cross checking, and recalculations. These activitie
implemented by sectoral experts and quality manager in LEGMC who is responsible for QC pro:
before inventory submission for overall QC procedurespanaviimgain MEPRD.

Quality Assurance (QA) activities include a planned system of review procedures conduct
personnel not directly involved in the inventory compilation/developmActaodicgsto
Regulation No. 7@EPRD is responsible forremgs@QA procedures for GHG inventory.

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

A basic review of the draft GH&Siemand removal estimates and the draft report takes place befor
the final submissions to the EU and UNFCCC (January to March) by the involved institutions c
inventory preparation process.

Improvements for GHG inventory are compiled basethdingtheffthe UNFCCGrofean
Commissignnternal reviews and recommendations fromytbkxgdguest(periodically all sectors are
revised by third gaaxperts).

The centralized archiving system (common FTP folder) is created where explexds laadke to
download all necessary information for inventory preparation, inter alia spreadsheets which nee
filled for quality control and quality assurance. Instruction for experts how to prepare NIR to
comparability of NIR and CRF is pregpate@vailable to expéitsreoveto ensure the continuity,
instructions for sector specific emission calculatiescrgotibril preparation are prepared and
available icentralized archiving system

More detailed information on the applied quaditymcedures is provided in section 1.2.3 of the
Latvia' ational Inventétgport submittedhie UNFCC@aetariat iAprill3,2017
3.2.3 The Inventory Methodology and Data
Latviados GHG emissions inventory is based o
2006 IPCC Guidelines;

2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas Invent
Wetlands (IPCC Wetlangsp&ment);

1 2013 Revised Supplementary Methods and Good Practice Guidance Arising from the
Protocol (IPCC KP Supplement);

EMERZORINAIBuidebook 2007 &MEP/EE2009
EMEP/EEA air pollutant emission inventory guidebook 2013;
EMEP/EEA air pollueantssion inventory guidebook 2016.

The main sources for emission factors are guidelines mentioned above as well as national stu
country specific parameters and emission factors éenissto@ factors, aspects influencing SO
emission factodistribution of animal waste management systems, average N exscétian etc.).
data sources are listedable3.7. The availability of activity data is ensured @aloungiof

Ministers Regulation No. 737
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Table3.7 Activity data sources for GHG inventory preparation

Sector Activity Dataources
Energy CSBEnergy Balance;
IEA/ OECDEUROSTATUNECE Annual questionnaires;
LEGM@I WR®» database,;
Researches of experts

Transport CSB Energy Balance;
IEA/AIE EUROSTATUNECE Annual questionnaires;
Data of Road Traffic safety Directorate;
Research of experts

IPPU National production and sales statistics;
Direct information from enterprises operating with pollutants;
CSB
Chemicals Register;
Assumptions by experts;
State Agency of Medicines;
Researasby experts;
LEGM@BI ®RD eatabas

Agriculture National agricultural statistics obtained from CSB;
National studies

LULUCF,; National forest monitoring program
LULUCF KP  Stte forest service
MoA
CSB

State Firefighting & Rescue Service

National studies and expert judgment

Waste Latvian Environment, G\acltogWaaaeddon M
Methane recovery installations;
CSB

The process feelectingmission factors and methodfdodgvelopment of emission estimates as
well aghe process for recalculatingopstyisubmitted inventory daththe procedure for the
official consideratiand approval of the inventory are availatigails National IneentReport
submitted tthe UNFCCCesretariat on 13 April 20dder Chapters 1.2 or relevant sectoral
chapters.

3.2.4 KeyCategoryAnalysis

The identification of key categories is described in the 2006 IPCC Guidelines Chapter 4: Method
Choice and Identification of Key Categories.

Key categories are the emissions/removals, whictigmafieant influence on the total inventory in
terms of the absolute level of emissions and the trend of emissions or both. Ledel®itsessment
source category whose level has a significant effect on total national emissions. Trend Asse
identifies sources that are the key because of their contribution to the total trend of national emis:

It is important to identify key categories so that the resources available for inventory preparation
prioritized and the best possible estmggeepared for the most significant source categories.

IPCC methodologies offer two different methods for identifying key categories: Approach
Approach 2. In the Approach 1 method, the emission sources are sorted according to their cont
to emission level or trend. In the Approach 2 method, the relative uncertainties of the source cat
are also taken into account. The key categories are the emission categories, which represent t
95% of the inventory uncertainty if usingdetvehd assessment and 90% of the total value of the
total trend assessment with uncertainty.
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For 2017 submission both approaches are used to identify key categories for i period 199
The identification was divided in two parts, key catelyalieg eXLUCF and key categories
including LULUCF source categdhesstarting point for the choice of source categories with
LULUCEF is the list presented in the 2006 IPCC Guidelines,Metlaptieiogical Choice and
Identification of Key Categofiasle4.1. The base year for, b4, and MO greenhouse gas
emissions was 1990.

Summary of key categories is shoveble3.8. Key categories are identified by Approach 1 and
Approach 2 (level and trendydar to provide additional insight into the reasons why particula
categories are key.

Table3.8 Key categories in 2017 submission

IPCC category/Group Gas Identification with without
criteria LULUCF LULUCF

1.A.1.a Public Electricity and Heat Produc@Gaseous CcCQ L1,L2,T1,T2 X X
Fuels

1.A.1.a Public Electricity and Heat Productimuid (e{€) T1,T2 X X
Fuels

1.A.1.a Public Electricity and Heat ProducBeat CcQ T1,T2 X X

1.A.1.a Public Eleciticand Heat Productiesolid CQ T1,T2 X X
Fuels

1.A.1.a Public Electricity and Heat ProdueBosmass NeO T2 X
Fuels

1.A.1.c Manufacture of Solid Fuels and Other Ener: CQ L1 X
Industries Gaseous Fuels

1.A.1.c Manufacture of Solid Fuals @ther Energy CcC T1 X
Industries Peat

1.A.2.a Iron and Ste@aseous Fuels cQ T1 X X

1.A.2.a Iron and Stegliquid Fuels CQ T1 X X

1.A.2.a Iron and Ste@ther fossil fuels CcQ T1 X

1.A.2.c Chemicaltiquid Fuels CcQo T1,T2 X X

1.A2.d. Pulp, Paper and Pritaseous Fuels cQ T1 X X

1.A.2.e Food Processing, Beverages and Tobacco CQ L1 X X
Gaseous Fuels

1.A.2.e Food Processing, Beverages and Tobacco CcQ T1,T2 X X
Liquid Fuels

1.A.2.e Food Processing, Beverages and Tmbacc CcQ T1,T2 X X
Solid Fuels

1.A.2.f Nometallic MineralsOther Fossil Fuels CcQo L1 X X

1.A.2.f Nometallic MineralsGaseous Fuels CcQ L1,T1,T1 X X

1.A.2.f Nometallic MineralsLiquid Fuels CcQ T1,T2 X X

1.A.2.f Nometallic MineralsSoid Fuels CQ L1,L2,T1,T2 X X

1.A.3.b Road Transportatiddiesel Oil CcQ L1,L2,T1,T2 X X

1.A.3.b Road Transportatiddiesel Oil NO L2,T1,T2 X

1.A.3.b Road TransportatidBasoline CcQ L1,L2,T1 X X

1.A.3.b Road TransportatidtPG CcQ L1, TIT2 X X

1.A.3.c Railways.iquid Fuels CcQ L1,T1 X X

1.A.3.c Railwayd.iquid Fuels NeO L1,L2 X

1.A.4.a Commercial/Institution@hseous Fuels cQ L1,L2,T1 X X

1.A.4.a Commercial/Institutioniaiquid Fuels CcQ L1,L2,T1,T2 X X

1.A.4.a Commaeat/Institutionat Solid Fuels cQ L1,T1,T2 X X

1.A.4.a Commercial/Institution@lomass Fuels CH L1,L2,T2 X

1.A.4.a Commercial/Institution@eat CQO T1 X

1.A.4.b ResidentiaBiomass Fuels CH L1,L2,T1,T2 X X

1.A.4.b ResidentiaGaseous-uels CQ L1,L2,T1 X X
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IPCC category/Group

1.A.4.b Residentidliquid Fuels

1.A.4.b Residentiabolid Fuels

1.A.4.b Residentiabolid Fuels

1.A.4.c Agriculture/Forestry/Fisheri@aseous Fuels
1.A.4.c Agriculture/Forestry/Fisheri8slid Fuels
1.A.4.c Agriculture/Forestry/Fisheriesjuid Fuels
1.A.4.c Agriculture/Forestry/Fisheriesjuid Fuels
1.B.2.b Natural Gas

1.A.2g Other Gaseous Fuels

1.A.2.g OtherLiquid Fuels

1.A.2.g OtherBiomass Fuels

2.A.1. Cement Production

2.A.2. Lime Production

2.A.4. Other process uses of carbonates

2.C.1 Iron and Steel Production

2.D.3. Solvent Use

2.F.1. Refrigeration and air conditioning

3.A.1 Enteric FermentatidDattle

3.B.1.1 Manure ManagemeéZuttle

3B.2.1 Manure ManagemeDattle

3.B.5 Indirectd® emissions from Manure Managem
3.D.1. Direct® emissions from managed soils
3.D.2 Indirect® Emissions from managed soils
3G. Liming

4. G. Harvested wood products

4.A.1 Forest Land remaining Forest Ice@drbon
stock change, dead wood

4.A.1 Forest Land remaining Forest Ice@drbon
stock change, living biomass

4.A.1 Forest Land remaining Forest Icedbihined
organic soil

4.A.1. Forest land, Emissions and removals from
drainage and rewetting and other management of orga
and mineral soils

4.A.1. Forest lanBmissions and removals from
drainage and rewetting and other management of orga
and mineral soils

4.A.1 Forest land remaining forest l@dntrolled
burning

4.A.2 Land converted to Forest La@dirbon stock
chang, grassland converted to forest land

4.A.2 Land Converted to Forest Léagrassland
converted to forest land, carbon stock change, dead wi

4.A.2 Land Converted to Forest Léagrdhssland
converted to forest land, carbdock change, litter

4.B. Cropland remaining cropland, Emissions and
removals from drainage and rewetting and other
management of organic and mineral soils

4.B.1 Cropland remaining Cropléhrbon stock
changed living bionass

4.B.1 Cropland remaining Croplamtained organic
soil
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CQ
CQa
CH
Cca
CQ
NeO
Cca
CH
CQ
Cca
NeO
CQ
Cca
ca
CQ
CQ
HFCs
CH
CH
NeO
NeO
NeO
NeO
Cca
CQa
CQ

Ca
Ca
NeO

CH

Cca
Cca

Ca

Cca

CH

Cca
Cca

Identification
criteria

L1,L2,T1
L1,T1,T2
T2
L1,L2,T1,T2
T1,T2
L1,L2,T2
L1,L2,T1
L1,L2
L1,T1,T2
L1,T1,T2
T2
L1,L2,T1,T2
T1
T1,T2
T1
L1
L1,L2
L1,L2,T1,T2
L1,L2,T1,T2
L1,L2
L1,L2,T2
L1,L2,T1,T2
L1,L2,T1,T2
T1,T2
L1,L2,T1,T2
L1,L2,T1,T2

L1,L2T1,T2
L1,L2,T1,T2
L1,L2,T1,T2

L1,L2,T1,T2

L2,T1,T2
L1,L2,T2

L1,T1

L1,T1

L1,L2,T2

L2,T2
L1,L2,T1,T2

with
LULUCF

X
X

X X

X X X X

xX X

>

X X X X X X X X

without
LULUCF

X

X XX X X X X X X X X X X X X X X X X X X X X



IPCC category/Group Gas Identification with without

criteria LULUCF LULUCF
4.B.1 Land converted to Croplar@hrbon stock CQ T2 X
changeddead organic matter
4.B.2 Land converted to Croplar@hrbon stock CQO L1,L2,T1,T2 X
change, forest land comed to cropland
4.B.2 Land converted to Croplamtained organic soi CcCQ L1,L2,T1,T2 X
4.C. Grassland, Emissions and removals from drair CH L2 X
and rewetting and other management of organic and
mineral soils
4.C.1 Grasstl remaining Grassla@Carbon stock CcQ T2 X
changedliving biomass
4.C.1 Grassland remaining GrasstbDdained organic CQ L1,L2 X
soll
4.C.2 Land converted to Grasslamutained organic CQ L1,L2,T1,T2 X
soll
4.C.2 Land converted to Grasslaxitheral soil CcQ L1,L2,T1,T2 X
4.D.1 Wetlands remaining Wetlah@arbon stock CQ L1,L2,T1,T2 X
changedliving biomass
4.D.1 Wetlands remaining Wetlah@arbon stock CcQ L1,L2,T1,T2 X
changedorganic soils
4.D.1. Wetlands, Peat extraction fesrds, organic CcQ L1,L2,T1,T2 X
soils
4.E.1 Settlements remaining Settlem@@&rbon stock CcQ L1,L2,T1,T2 X
changedliving biomass
4.E.2 Land converted to Settlemé@sirbon stock CO L1,L2,T1,T2 X
changeddead organic matter
4.E.2 Land comvted to Settlemen&Carbon stock CQO L1,L2,T1,T2 X
changedliving biomass
4.E.2 Land converted to Settlemémineral soils CQ L1,T1 X
4.E.2 Land converted to Settlemé@sganic soils CQ L1,L2,T1,T2 X
4.E.2 Lands converted to settlemebisct nitrous NeO L2, T2 X
oxide (MO) emissions from nitrogen (N)
mineralization/immobilization associated with loss/gain
soil organic matter resulting from change of land use o
management of mineral soils
5.A.1. Managed Waste Disposal on Land CH L1,L2 X X
5.A.2. Unmanaged Waste Disposal Sites CH L1,L2,T1,T2 X X
5.D.1 Domestic Wastewater CH L1,L2,T1 X X
5.D.2 Industrial Wastewater CH L1,L2,T1,T2 X X
5.B.1. Composting ChH L1,L2,T2 X
5.B.1. Composting NO L2,T2 X

3.3 NationaRegistry

Directie 2009/29/E&tlopted in 2009, provides for the centralization of the EU ETS operations ini
single European Union registry operated by the European Commission as well as for the inclusic
aviation sector. At the same time, and with a vieastogirefficiency in the operations of their
respective national registries, the EU Member States who are also Parties to the Byoto Protoc
plus Iceland, Liechtenstein and Norway decided to operate their registries in a consolidated me
accordace with all relevant decisions applicable to the establishment of Paity pagistrias
Decision 13/CMP.1 and Decision 24/CP.8.

The consolidated platform which implements the national registries in a consolidated manner (ir
the registiyf the EU) is called the Union registry and was developed together with the new EU re
on the basis the following modalities:
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Each Party retains its organization designated as its registry administrator to maintain the n
registry of that Paatyd remains responsible for all the obligations of Parties that are to be fulfi
through registries;

Each Kyoto unit issued by the Parties in such a consolidated system is issued by one of the cor
Parties and continues to carry the Pagnoadentifier in its unique serial number;

Each Party retains its own set of national accounts as required by paragraph 21 of the An
Decision 15/CMP.1. Each account within a national registry keeps a unique account number cor
the identifief the Party and a unique number within the Party where the account is maintained,;

Kyoto transactions continue to be forwarded to and checked by tinetibifid@@@Tansaction
Log (TL), which remains responsible for verifying the accuracy efnthesdidransactions;

The transaction log and registries continue to reconcile their data with each other in order to ens
consistency and facilitate the automated checks of the ITL;

The requirements of paragraphs 44 to 48 of the Annex tb3D@RIBId concerning making non
confidential information accessible to the public is fulfilled by each Party through a publically a
web page hosted by the Union registry;

All registries reside on a consolidated IT platform sharing thetrsemoeeinéelsnologies. The
chosen architecture implements modalities to ensure that the consolidated national registri
uniquely identifiable, protected and distinguishable from each other, notably:

With regards to the data exchange, each natstryatoegects to the ITL directly and establishes a
secure communication link through a consolidated communication tlramelel (VPN

The ITL remains responsible for authenticating the national registries and takes the full and fina
of all trasactions involving Kyoto units and other administrativeiparcesdes thoaetions not
tobe disputed or repudiated,

With regards to the data storage, the consolidated platform continues to guarantee that data
confidential and protectgirest unauthorized manipulation;

The data storage architecture also ensures that the data pertaining to a national registr
distinguishable and uniquely identifiable from the data pertaining to other consolidated n:
registries;

In addition, eaclnsolidated national registry keeps a distinct user acpesg €diRy.) arzd
distinct set of authorisation and configuration rules.

Following the successful implementation of the Union registry, the 28 national registries concern
recertifed in June 2012 and switched over to their new national registry on 20 June 2012. Croat
migrated and consolidated as of 1 March 2013. Dusive fheagss, all relevant transaction and
holdings data were migrated to the Union registnamptatfermdividual connections to and from
the ITL were-established for each Party.

The following changes to the national registry have occurred since theCastniNatioaibn
(Table3.9).
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Table3.9 Changes to the EU national registry

Reporting Item

Description

15/CMP.1 Annex Il.E paragraph 32
Change of name or contact

None

15/CMP.1 Annex Il.E paragraph 32
Change regarding cooperati
arrangement

Nochange of cooperation arrangement occurred during the reporte

15/CMP.1 Annex Il.E paragraph 32
Change to database structure or
capacity of national registry

In 2016 new tables were added to the database for the implemer
CP2iinctionality.

Versions of the Union registry released after 6.1.6 (the productio
the time of the last NC submission) introduced other minor cha
structure of the database.

These changes were limited and only affected EU ET 8yfuNcticimahg
was required to the database and application backup plan or to
recovery plan.

No change to the capacity of the national registry occurred during
period.

15/CMP.1 Annex II.E paragraph 32
Change regarding confoance to
technical standards

Each release of the registry is subject to both regression testin
related to new functionality. These tests also include thorough tes
the DES and were successfully carried out prior to each releas
version in Production. Annex H testing is carried out every year.
No other change in the registry's conformance to the technica
occurred for the reported period.

15/CMP.1 Annex II.E paragraph 32
Change to discrepancies procedure

No chage of discrepancies procedures occurred during the reporter

15/CMP.1 Annex II.E paragraph 32
Change regarding security

The mandatory use of hardware tokens for authentication and si
introduced for registry administrators.

15/CMHA Annex II.E paragraph 32.(
Change to list of publicly availat
information

Publicly available information is provided via the Union registry hon
each registry

e.g. https://ets
registry.webgate.ec.europa.eu/euregistry/XX/public/repapepsabihtn

15/CMP.1 Annex II.E paragraph 32
Change of Internet address

No change of the registry internet address occurred during the repc

15/CMP.1 Annex II.E paragraph 32
Change regarding data integr
measures

No change oftdaintegrity measures occurred during the reporting pe

15/CMP.1 Annex Il.E paragraph 32
Change regarding test results

Both regression testing and tests on the new functionality are cari
to release of the new versions in Prodlictcsite acceptance tests
carried out by quality assurance consultants on behalf of and ass
European Commission.

Annex H testing is carried out on an annual basis.
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4 POLICIES AND MEAS$RE

4.1 The Policy Makg Process

Procedure of the policy development process in Latvia is determined by the Rules of Procedur
Cabinet of Ministers and Rules of Procedure of the Parliament (Saeima).

Draft laws may be submitted to the Saeima by the President,ah&lDeiers or committees of
the Saeima, by not less than five members of the Saeima, or, in accordance with the procedure
the cases provided for in the Constitutiontdnttonéthe electorate.

Ministries develop state policies andgadadicteGeneral principlaseestablished for coordinating

their contentual developmenfaaadopting legislative documenthetgovernmental level. This
severastep process includes drafting by responsible department of particulaentatistryofpres
draft in Advisory Boards of the particular ministry, submitting the draft dddesterg tf the

State Secretaries, wliinhounces draft legal acts on which the ministries and other institutiot
have to present opinideeting of thEommittee of the Cabinet of Ministers if necessary
accordingo the procedure for the particular document, and the decision of the Cabinet
Ministers.

MEPRD is the leading state administrative institution in the field of environmental protection
includes protection of environment and nature, maintenance and rational utilization of natural re:
as well as it ensures planning and coordination process of state and regional development
government s6 devel op meelopgmend plachning and ienplamergaitiom of,e 1
Government. In order to ensure that environment protection requirements are set for certain
activities by application of the system of permits, the MEPRD and institutions supervised by N
carry out aerol over implementation of the environmental requirements and compliance to them.

MEPRD is the institution thathleamsserall responsibility for national climate police and compliance
with the EU and UNFCCC requirements. Issues related to dendlomplententation of the
climate change policy are carried out by MEHRBPE MoT MoA MESand institutions
supervised by the relevant ministries.

MEPRD also coordinates acquisition of funds of the national green investment schemes (&
changefinancial instrument, 20095, and currently emissions quotas auctioning instrument).
Supervision of practical I mpl ement amtentaln of
| nvest menheMERRDS is the hdldebof 100% of shares of it.

Institutions supervised by the MERRIde Environmental Service, Environment State Bureau anc
the state | imited I|iability comgamyr abat eir
implementation of the climate policy within framewadropétence.

4.2 National and Regiorfalogrammes

Administrative divisions of L@dia since 1 July 2009) hageseémunicipalities only. According

to theAdministrative territorial reform of, lLattwiea changed its administrative divisiongofrom t
level municipalities to one level municipalities. Taking into account this administrative structure
are no subnational or regional programmes developed or implemented in Latvia.

Currently there are 119 municipalities in Latvia (9 repsoacan1di municipalities). 21 (6 cities
and 15 municipalities) of them currently (October 2017) are active partiGpaertsaof tiie
Mayors for Climate and En8rgwnicipalitid3augavpilsty and/alkeandSmiltenenunicipalities)

has joinedhé new initiatitieA d af thé @ovenant.
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The National Development Plari 220 (NDP2023) hierarchically the highest natoeal
mediunterm planning document. NDP2020 is closely relafesstairiable Development Strategy
of Latvia until 20@atvia2030) and tHational Reform Prograrfonghe Implementation of the
EU2020 Strate@yRP).

The goal of NDP2020 is to agree upon the most importaetmrmeudionties, areas of action,
objectives and the indicators of their implementa2i@20 M2® developed in cooperation of the
experts at the Credasctoral Coordinatidentre (CSCC) with the social and cooperation partners of
the government, government ministries, planning regions and local governments.

Ensure the sustainable use ohtrgyeresources required by the national economy by promoting tr
availability of a market for the resources, a decrease of the energy intensity and emission inte
certain sectors, and an increase of the proportion of renewable energy hesdataks in t
consumption, while focusing on competitive energy prices. One of the measurable outcomes
goal is Intensity of GHG emission in the econpetyd@@000VL GDR)1.13 in 2020 and 1.07

in 2030.

National Reform Programme of faathije | mp | e meku rad g Strak@Epravede
26.04.2011) defines thmccordance witte Effort Sharing DecisiGiHG emiss®imcrease in
Latvidan thenorETS sector in total shall not indogasere tharil7% in 2020, comparirkpab.

Total GHG emisson Latvia, including both EU ETS aifitil Sosectors) accordance witte
Programme, shall not increase in 2020 by more than 12.19emitos. CO

In 26 March 2014 Cabinet of Ministers dd@pted i a 6 s  E nyvSirategyn 202026t a | F
replacing the previous one. The Strategy is the national level planning document for the envirol
sector that includes directions focatbon policies development;cddyon technology

implementation and sustainable larsgjen@ent in farming. The general climate policy objectives
under the section.®é C| i anea defnéd as follows: (1) to provide contribution of Latvia to
prevention of gl obal climate change by taki
interests, and (2) to promote Latviads prep

The following policies and measures are defined by the Strategy as the most important:

1. implementation of GHG emissions reduction measuregsmoaksentimy, alongside with
promoting sustainable, low cairiiensiveand costffective developmaeait national
economy

2. integration of the climate policy targets in the policy of other sectors by setting responsibil
each sector and promatimgperation between the state, local governments and the privat
sector,

3. raising public awareness about climate change and adalmadiendoanges well as
involving people in the policy development and implementation,

4. implementation of effectiaptation measures and their integration in the spatial planning
and sector policies.

In order tevaluatsettled policies and measures following targets have been defined:
f Limited or stabilised total LV GHG emi§&idies(MtCG@q) in 2020;
1 Limitedostabilised ndfTS GHG emissiorg9 (MtC&eq) in 2020;
1 Reduced ETS GHG emis$i@n26 (MtCq) in 2020;

sLat Naadsesnal Reform Programme Eaf op estrakgyaApdraved byt thHe €abinehg Miaisteesn26 Aprili2@lh, o
available dttp://ec.europa.eu/europe2020/pdf/nrp/nrp _latvia_en.pdf -

9 Environmental Policy Strategy222D§Vides 81 i t i kas Pa RdOt200 gipdrdvedby the2 @akinet of Minéekdarch 2014,

available dittp://polsis.mk.gov.lv/documentsid Thivian
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1 GHG intensity of national economye@ér 1000LVL GDR)13 in 2020; 1.07 in 2030;

1 Ensured GOemovals target in foresiy,30 (MG eq) in 2020 (for every year in-2013
2020).

To reach the above quantitative targets, the Strategy sets the following concrete activities:
1. ensure execution of ETS activities (responsiblé MERKRD))
2. prepare the planning document for low carbgmeevéiesponsible minidthzPRD),

3. promote sustainable use of biomass for energy production by applying low carbon en
technologies (responsible minhigtof, involvédvioA and MEPRD)),

4. promote ensuring the supply of economically and eesaktgiocalbfe biomass (responsible
ministry MoA),

5. promote energy efficiency in buildings (responsiblé Muotstipvolved MEPRD, local
governments),

6. increase the efficiency of lighting infrastructure (responsibl&ERixyinvolvédocal
governments),

7. promote ensuring of2@@moval in forest lands (responsible niiridt, involved
MEPRD),

8. promote carbon removal in wood products with long useful lifetime (resporisMt@Aministries
MoE),

9. introduce low carbon emitting technaogdiesustainable farming practices in agriculture
(responsible ministiioA),

10integrate climate issues in the transport policy at national and local level (respionsible min
MoT, involvédocal governments),

11ldevelop environmentally friendly ttamggstructure and promote the use of renewable
energy resources in public transport (responsiblé MimistipvolveédMoE, MEPRD, local
governments),

12prepare and execute the plan for promoting Green Public Procurement (respbnsible min
MEMRRD),

13research in the fields of climate change and adaptation (responsibl&¥BEfRREid40A,
involved MOEMES,

1l4promote the use of renewable energy resources and energy efficiency in district he
(responsible minigtiMoE),

15develop Green Teologies Incubator (responsible niiMsiE),
16prepare and implement a climate change action plan (the responsibMERRBtry
involved MoE, MoA, MoT).

4.2.1 Participation in the flexible nmamisms of the Kyoto protocol

Latvia as ®arty tahe Kyotd’rotocol has a possibility to participate in the flexible mechanism
provided for ithe Protocol. In years ZBMEG especially important in case of Latvia was the
international emissions trading (IET) mechanism, in which Latvia acted asna@cedanmiatvia
ensured that everysigned amount uAl(soldwas wused f or fAgreeni ngoc
climate change mitigation, promotion of low carbon economy development by application of inr
environmental technologies, increase of R&®l usgrovement of energy efficiency as well as
capacity building for climate change policy design and implementation. Revenues obtained fr
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sale of GHG emissions allowances (national Climate Change Finanéfawaestrdinested by
opentender t o0 1 nvestment proj ect s 6 (GHG £missibna byc e
improving energy efficiency and use of RES (see the description of the particular measures
Importah, the special Asoft 0o pr oand dakemaddsrs capacite  f
building, promotion public understanding on the importance and possibilities of GHG emi
reduction as well as on supporting R&D, innovative environmentally friendly energy technologi
projects. In total, the fund€@FIconstituted ~208 MEYRhus CCFI had important role on
providing green investments in Latvia.

4.2.2 EU ETS quotas auctioning

In years 201819 the revenues from Latvia allocated EU ETS quotasrepiciiedmng CCFI
investments (see the descriptidheoparticular measures belowthe period from 22026
auctioning revenues was almost 49.94 milliomEdctzber, 2016, the MEPRD has published the
Strategyor the Use ofriissionQuotaAuctioning Instruniént

4.2.3 Participation ifEEAFinanciaMechanism 206814
Programme ANational Climate Policyo

The objective of the Programme is to support Latvia in developing a comprehensive national
policy covering ABMS sector as regards emissions, and all sectors as regards adaptation. Wi
Programme the Latvian institutional capacity in national climate policy development and implem
is strengthened, including information analyses, scenario development, society involvement,
analyses and development of documents for infegeaéedhange mitigation and adaptation to
climate change management. The Programme includeehogd pmejects and open calls. Within
the framework of the Programme taefipetl projects are being implemented:

l1.iDevel opment o f for tGRHI@ Invrdoty i andnEvdluati@yasd Reporting on
Policies, Measures and Projectionso

2AiDevel opment of Proposals for National A
Data, Measures for Adapting to Changing Climate, Impact andaCast Bval 0

Project Promoter of bothdpfimed projects is the MEPRD and baolkfiped projects have
partners from Norway, namelystfiredefined project is being implementedparaton with the
Norwegian Environment Agency.

In 2014 two callsr fproposals were carriedioilf) open caif Emi ssi on reduct.

including renewabl e energy, s u s(aceordingatb the b u
project selection results in total 7 projects applications was approirey) Bordi(@nsmall grant
schemei Capacity buil ding i n t he Field of R €

Understanding about Cl i 8 tpreject€ apalinajoms appmoded fort s
financing). The projects were implemeB42i015.

Programme AGreen I ndustry I nnovationo

Development of green incubators is stated as dnedfthd a6 s A Envi ronment a
2 0 2aftionsMoEhas been the responsible ministry for the implementgirograiting® Gr e e n
Indus r y | naofmaneed ibyothdorway Financial Instrument-ZD® The Programme

oHeraiafter the abbreviation CGBks

UMi nistry of Environment al Protection and Regional linkakeChangep men't
Financi al Instrument Operation in Year 20Hd&@d b@lbruf R0 abavajadils , z ii A
athttp://varam.gov.lv/lat/darbibas veidi/KPFI/likumd

2MEPRD. Order No 265 (21 October 2016) AStrategyofanas hiendtsreum

dar botb@gi jsa & Mtp://varam.gbvavilatfondifekji/likumdosana/
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includespredefined projecEstablishmen o f Gr een Te ogem caliFmangial | nc
assistance for implementation of grieeolégies in production pead smagirant scheme.

4.2.4 LowCarbon Development Strategy

Information dna t v i-carlbos deletopment stratexg/submitted as a separate reporting item in
14 January 2015. Currently Latvia elaboratgbdomdevelopment strafi@@050 and up now

has carried out 5 interactive workshops in regions of Latvia on climate change and low c
development up to year 2050. Workshops were mainly targetedgain&cahdational
authorities, ngovernmental organisations, local commuuipy lgaders andbusiness
representativeas well as other interested parties.

Taking into account the administrative government structure of Latvia, there are no subnatic
regional programmes developed or implemented in Latvia.

4.3 Policies andVeasuresand theiEffects

During last years Laivsational climate pohey undergone more integration with the planning and
decision making processes in energy production and consumption, transport, agriculture,
management, forestry anduaadsectsr TheTabled.1 below presents the actual sectorial policy
planning key documents and selects the priority goals of them which have positive impact tc
national climate policy objectives.

Tabled.1 Climate change policy directions

Climate Goals of sectorial policies related t Sectorial policy planning documents
policy climate change

directions/
sectors

Latvian Energy Long Term StrategdC@0%titive Enel
To increase the share of RES for Society

To increase the enegfficiency .
To implement efficient energy sav Energy Policy Strategy 220

technolog|es Latvia National Renewable Action Plan forritimgeRie
To implement energy managemer ;.o wtive 2009/28/EC

systems

X

X

X

Energy

X

3rd National Energy Efficiency Action Plan (2014 Ir
Report on the Progress towards the Indicative Natiol
Efficiency Targets in 2BQ#6 according to Direc
2012/27/EU)

4th National Energy EfficientignARlan (2017 Informe
Report on the Progress towards the Indicative Natiol
Efficiency Targets in 2BQ¥9 according to Direc
2012/27/EU)

Latvia national Plan of the Alternative Measures (
Efficiency Policy to Reach the Tdrdeteogy EHdse
Consumption Saving 2BQ20 (Article 7 of Energy Effic
Directive 2012/27/EU)

Nati onal Oper a
fi

onal Pr
20142 020, part i ft

ti
Sh
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Climate Goals of sectorial policies related t Sectorial policy planning documents

policy climate change
directions/
sectors
Transport x To develop public transportation ¢ Transport Development Strategy22004

cycling 3
x To implement energy efficient trar Electromobility Development Plan2@08 4

X Toimplement environmentally frie Alternative Fuels Developmam2Bi2020

transport
x Toincrease use of alternative fuelN g t { onal Operational Pr
2012020, part AShift tow
Conceptual Report Aon |
(2017)
IPPU x  To increase energy and resourc
efficiency in industrial processes
x  To introduce principles of cleane
production
. x  To introduce Good Agricultural Rural Development Program 2220
Agriculture Practice

x  To arrange manure storage and
manure processing
To introduce balanced animal fe
To introduce precise fertilization
To implement reusing, recycling Waste management Plan-2028

Waste regeneration of waste
managemer . .
To reduce waste generation lglan:;b ) Operational Progra
To increase biogas utilization in 012020, part N Protectio
landil of Resourceso
anatills ~River Basins management Plan20016
x  To develop and upgrade quality

sewerage system services

Forestry To increase productivity of fores Forests and Forest based Industries Development

To promote afforestation 20152020
To expand use afod products

To implement efficient

environmentally friendly technolc

X X X X

4.3.1 Energy
4.3.1.1Regulatory measures

Increasing a deployment of renewable energy sources

As known, tHRESDirective 20(R8/E@oes not prescribe the measures to achieve the targets statec
and thus leavegnificant flexibility on how they can be implemented at national level.

Pursuant to Annex I(A) tdihective 2009/28/[EC L at vi abés t ar geBESfrons t o
32.6% of gross final energy consumption (GFEC) in 2005 up to 40% in 2020. This goal is state
Latvia National Renewable Energy Actiéwiitdnalso sets the followingasgéts regarding the

share of renewable energy in 2020: (i)tiangport secterat least 10% @FEC, (ii) in the

13Republic of Latvia National Renewable Energy Action Plan for implementing Directive 2009/28/ES of the EuofpearCParl@noé23and
April 2009 on the promotion ofeha esergy from renewable sources and amending and subsequently repealing Directives 2001/77/EC and
2003/30/EC by 2020ailable dittp://www.elsn.org/legis/ActionPlanDirective2009 28/national renewable energy action plan_latvia_en.pdf
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electricity sectoat least 59.8% of GFEC, (iii) in the heating and coolirgstétaf GFEC, (iv)
in the building sector regarding heating and G&n@n residential sector builtii@%o, in
commercial sector building®o of GFEC).

TheElectricity Market L@aslopted 05 May 2005, transpositionfettizve 2009/28/BL the
Amendments of 08 July 2011, the latestm®misnddopted 23 NovemberlQ@&iipulates the
increase of ¢dhRES share in electricity consumption. The purpose of this Law is: (1) to promote
production of electricity by using RES; (2) to establish prerequisites for the operation of an ef
functioning electricity market; (3) to ensure that aligtoergys are provided with electricity safely
and in good quality, in the most efficient possible way, for justified prices; (4) to ensure all
customers with the right to choose an electricity trader freely; (5) to promote energy indepel
ensuing different suppliers of energy resources necessary for production of electricity.

Preferential Fesd Tariffs (FIT) for Renewables and for Combireoweledroductiare
prescribed by tB#ectricity Market Lamd the Cabinet of Ministers (Gosetal) Regulati&is
issued pursuant to this.Iwwving the last yeianportant changes had been adopted:

1 For the time being the preferential FIT are continuing in relexistindRéE® and CHP
units which had obtained the mentioned rigatadietbAmendménts the Cabinet of
Ministers Regulations had come into force.

1 The new support scheme will be elaborated for application after 2020 to correspond t
principles of RES electricity support defineddmrthission CommunicationQ@DE/01.
This new scheme will be applied for new units together with the existing scheme, the late
end after expiring of all rights acquired within its frame.

1 Principle to avoid overcompensation by applying of limited internal return rate (IRF
introduced in the existing FIT system. To correct the amount of FIT support, the Amendr
adopted 05 July 2016 are introducing the newipaingipieg of limited IRR. Namely, the
Section 63f theAmendmerisand the Sections 56 of the Amenddstatis the total
investmentsd | RR shall not exceed 9% f o
individually for each of RES and CHRfteitagreeing them with the European Commission
these Amendments came into force 01 May 2017.

The totainstalled electric capacity, which has right to sell electricityproiteduFdT in 2016
constitutéd (i) small hydro plain28.5 MWel, (i) wind plargg.2 MWel, (iii) solid biomass plants
i 57 MWé}, (iv) biogas plarit$5.1 MWel, (v) naugas CHP plants with electric capacity below

14Electricitilarket Law (Elekie n e r g i j a sn Latiag\ilalsle litp:/kkunmis/doc.php?id=108834

Cabinet of Ministers Regulations No262 (16.03. 20ntlthg ProteReegséor di ng
the Determinationofi e P r i c e dn,Latvan, availallétyd:/Bkunsi.iv/doo.php?id=207458

Cabinet of Mi ni sters Regulations No221 (10.03. 20O0& Electiidtyeigar di nc¢
Co gener awversonndatviam, availabdathp:/likumi.lv/doc.php?id=189260

17The Article 100 of the Amendments (17.05.2011; prolonged 28.08.2012 and 15.12.2015) of the Cabinet of MiR&2efE6FRRGERNS N
ARegul ations reghedingcitthe PsiomWgcReoewalhl &€ Energy Sources and t
Article 70 of the Amendments (28.08.2012; pr ol on gauldtions fegalding 20 15)
Ele¢c ri city Production and Price Determinati on u pceshall Rat@ghnize tendersn o f
for the acquisition of the right to sell electricity produced in biomass, biogas, solptamtsvifrdm®@e05.2011 until 01.01.2020) and cogeneration
(from 10.09.2012 until 01.01.2020) and the producer may not qualify for selling electricity within the sanperotntanthforygoauisition of

the right to receive a guaranteeat e fnstalled electric capanitjune 2016 the Amendments of the Electricity Market Law came into force which do
not foreseen to confer newifetadiff rights within the existingnfésdff system.

18The Cabinet of Ministers RegulateghdMo AThe Amendments to the Cabinet of Ministers
after agreeing with the European Commission. |a\aitatde attp:/likumi.lv/ta/id/283555

9The Cabinet of Mi nhiestAemmesn dRreegnutisa ttioo ntsh eNoC adbdi3n eAT of Mini sters Reg
after agreeing with the European Commission. |lavzéliaide sttp:/likumi.lv/ta/id/283554

20ME. Information regarding mandatory procureteetitcitf:eFeédn payments 2015 (I nformUcija par i
obligUOto iepirkumu: komersantiem 2015 .gadU o b lavaiplet Gat i epi 1
https://www.em.gov.lv/lv/nozares politikejatiea energija_un_kogeneracija/informacija par izdotajiem lemumiem_par elektroenergijas_obligato_
rkumu/.

21|t exists also other form of support: CHP stations may receive the guaranteed payment for installed eléujrie ESpatdisitid§asdch

payment in 2016 was paid to 23 MWel biomass CHP capattyf{feethaid for this capacity).
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4MWei 104 MWEel. In total these plants produced in 2016, supported by FIT, 873 GWh RES and
CHP electricity and 630 GWh rgaisr&lHP electricity.

Increasing the energy efficiency
Related EU Directives

1 Directive 2012/27/EU on Energy Efficiency
1 Recast of the Energy Performance of Buildings(Directive 2010/31/EU)

Thelst National Energy Efficiency ActiomfRlaa Republic of La8vielaborated in compliance to

the Endise efficiency and gyeserviceBirective 2006/32/B@d planned for the total savings of
3483 GWh in year 2016, of which 2701 GWh in Residential sector, 408 GWh in Tertiary sect
GWh in Industry sector and 204 GWh in Transport Sector. This goal has not baée changed
following NEEAPSs of Latvia. Thus energy efficiency in buildings is clear priority of national energ
policy.

Based on the requirements of Artidier8atifve 2012/27/Eé¢ indicative national energy efficiency
target set for Latvia basegrimary energy savings in 2020 is 0.670 Mtoe, which is equivalent to fi
energy savings of 0.48tbe(19 PJ)providing for energy savings irapaitiment residential
buildings, municiald central governmeuaildings, industry, services andpwrt, as well as
districheating systefs

The newi Enaetrvgiya 6Pso | 202@4 ad®pted debruayy 2018, Mdfietollowing
indicators in year 2020 in compliance with EU energy efficiendgnaoliyyEdfidiency Directive
2012/2/EU

1 total savings of primary resources in yeadBYZDMtoe,
7 total cumulative energy saviogdb Mtoe (9896 GWh),

1 average specific heat energy consumption in buildings in yeatrt2g@6er 150 kWwh/m
(with climate correction),

1 renovation ofage administration buildirg$s of total area annualy until year 2020,

The newEnergy Efficiency L2awhich contains legal norms arising frnnetttese 2012/27/EU
was adopte@B March 2016 ame in force from 29 March 20knergy Efficienkcgwincludes
the framework for the measures used for meeting the target set by Article 7 of the Directive:

1 Energy Efficiency Obligation Séheme

1 Energy Audits and Energy Efficiency Improvement in Large Enterprises (the transposition
framework dedith by the Directive).

1 Energy Management Systems (EMS) in Enterpasgs Electricity Consumers (LEC)
(national measure in addition to the framework defined by the Directive): the enterpri
considered as a LEC if its own annual electricity consabptie 500 MWh; the LEC shall
implement up to theAbril 2022 at least three energy efficiency measures, wvinch have
highest energy savings or the highest economical return.

22| atvissNational Energy Efficiency Action&Jaitable #ttp://ec.europa.eu/energy/node/84

BZME (17 Mar ch 20 1 4heprogressroivards theindicative natianagl energy effic@mcy tairgotbia@dirding to Directive

2012/27/EU of the European Parliament and of the Council of 25 October 2012 on energy efficiency, amen8iftCiret 2049 /3008112

ad repealing Direct i available 2t/ &d.elropk ci/ereryysite?/OnérbilésRIGcinter@si?014 neeap en_latvia.pdf

2. atviads fAEner Y 2Pol i(Enesigilat gy 2BDHO6t ghdamPlamaadopt &dnédy 20¢E
February 2016, in Latvaailable attp:/likumi.lv/ta/id/280236 )

BEnergy Effici en slbhkunms)avatvianEavadabl@ua:#likuenkiwdocyphpPid:286932

%mpl emented by Cabinet of Ministersci Ragyl &b iadoges 2N DEF cirpf@dmadd ) A K
May 201According the ReguleifArt.2), the obliged parties for the start and the firstiefFiO& agbelectricity retail sellers which (1) had sold at

least 10 GWh of electricity in 2016, or (2) had sold at least 10 GWh of electricity in any of years ygdaied to EEOS sub
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1 EMSn state administration institutibrssstated mandatoryempgintation of EMS in those
state direct administration institutions which have buildings with total heating area 100
and above, the EMS shall be implemented up kotlember 2017 at the latest or during
one year after the noted provision t¢arfoeda.

1 EMSin municipalitie&:is stated mandatory implementation of EMS in: (1) Latvia largest nil
cities shall implement the certified (according to the standard)sEAfBilugQa7lat the
latest, on October 2017 seven cities has imgl&M&ht€?) other Latvia municipalities shall
implement EMS if they have the territorial development index 0.5 and above and popt
above 10000 inhabitants, these EMS shall be implementedovertidr 2017 at the
latest or during one year akendked provisions have come into force, currently 10 Latvia
municipalities have such duty. (3) other municipalities may introduce EMS voluntary, ar
Latvia municipality on October 2017 has performed this voluntary implementation.

Historically thesfiRegulations of the Cabinet of Ministers regarding the industrial energy audits
been adopted in March 2013. Andrgy Efficiency Lzad entered into force, in 26 July 2016 the
Cabinet of Ministers had adopteaksteoRegulations Mo8 7  fitiBhe gnuBntarprise Energy
Audi t o

Therecast Law on the Energy Performance of Baddptgsl December 28ih2accordance with

the requirements of Bheective 2010/31/&@l replacing the previous law with the same title, which
was adopted in 2G@8accordance with the requiremethis Directive 2002/91/E£Casts the
general legal framework of setting the mandatory minimum energy performance requireme
buildings, recasts the general principles of mandatory energy efficienciorcénifatiasn
verification of buildings heating and ventilation systems, etc.

It is introduced by the Cabinet of Ministers Regulaticig2Rb3383x (R) energy efficiency
classes for residential andresidential buildings. In caskasd & energy performance indicator
(EPI) for heating exceedskV#l0 per fnper year the building needs energy performance
improvement measures. The noted Regulations state minimum permissible level of energy perfc
of buildings for buildings to be taacies or renovated (for-apdtitment residential hausel

for heating does not excedd\d® per #iper yearfor oneapartment and tapartment residential
buildings of different typdsP| for heating does not exceelV®(Qoer frper yearfor non
residential building&PI for heating does not exceekMIA@er Aper year). Minimum permissible
level of energy performance of buildings for new buildings is laid down in Annex 5 to this Rec
taking into account the day of approvanstraation intention of the building (transition process to
nearly zerenergy building is thus established). From 1 January 2021 and hereinafter all new buil
shall be nearly zemergy buildings. A building shall be classified azermearyy building, if it

meets all of the following requirements: (1) building EPI corresponds to Class A (EPI for heatir
not exceed 4Wh (for residential buildings) or 45 kWh-(gsideartial buildings) pemper year)

by concurrently ensuringaranity of indoor climatic conditions with the requirements of the laws a
regulations in the field of construction, hygiene and labour protection; (2) the total primary
consumption for heating, hot water supply, mechanical ventilaiigintirgalatguints for no more

than 9%Wh per tper year; (3) in the buildingdfigiency systems is used, which: (i) ensure
recovery of no less thako/& the ventilation heat loss during the heating season; (ii) at least parti
the use of renalle energy is ensured; (4) low efficiency fossil fuel heating equipment is not inst
in the buildyn

ZCabinet of Ministers Regul ations No 487 (26.07. 2@igi®atvithRegul at
available dttp:/likumi.lv/ta/id/283807 -

28 .aw on the Energy Performaiice i | di ngs (r & d¢ as tt U inikdviark\iikaenhgp)/Gkiine.k/doc.php?id=253635 ‘

29 Cabinet of MinistdRse gul at i ons No 383 (09.07.2013) fi R e d\oteikarniiN3r8s3 FRePgaarr dU kn
ener go s einforcefld Julp2ohtpsu/m.likumi.lv/saistitie.php?id=258322&saistitie_id=7
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The particular policy is focused to dafimeal requirements for energy management in the
residential buildingigmely, the new chaptaRegliements for Ensuring the Energy Efficiency of a
Re s i d e n thadddeadbpted Septémber 2011 (in fédandary 2012) as the Amendments

of theCabmet of Ministers Regulatior@ B¢ ARegul ati ons Regarding
CurrenRepairs and Minimal Requirements for Enexgy Effici of t he 30Resi dent i

Minimum thermal insomatistandards.The Latvian Construction Stand&N 00201
ATher mot ec hni c s camd intdBfardée Jaduarm 2003 Etme\Aménd¥featkspted

in April 2014, had introduced the requirements of tHeireetast 2010/31/EU on Energy
Performance of Buildinge new values are mandatory for the projects which have been develoy
starting from the2oril 2014.

In 30 June 2015 @ebinet of Ministers adopted the new Latvian Construction Standbsd LBN0O2
AThercrhanti cs of  B2uhoweder thege rdgulationd, commaed to the previous 2014
versionhad not been changed in point of fact, only minor changes were done.

Regading th@erformance of Heat Generators for Space Heating and the Productionirof Hot Wat
26 September 2013 @@mmission Regulation (EU) No 813/2013 of 2 Augugie2féfting
Directive 2009/125/@4th regard to ecodesign requirements fohegimre and combination
heaters had come into fore¢via had used the transition period of 2 years. Namely, up to 2
September 2015 tiaionalCabinet of MinistédRggulations on Water Boilergere in force.

Energy Efficiency Requirements dtsictDHeating (DH) Systeiise Chinet of Ministers
RegulatioA$No.243efine the minimum energy efficiency requirements for DH technologies: h
production boilers (respectively; @8éous fuel, 85%quid fuel, 75%olid fuel), combined heat
power production units (respectively, @@8éous and liquid fuels, 75%id fuels), solar heat
collectors (respectively, 7@%cuum tube collectors, 75% flat plate collectors), heat pumps (she
correspond at | east cldssesisDHpiPaine neawork (frem OL.0122818 n
i not higher than 19%, from 01.01i.20d©9higher than 17%). The given Regulations are issued
pursuant to the Article 46.5 &rtergy Law.

Mandatory individual water meters for consumers connedgsteim ®November 2015 the
Amendments to Babinet of Ministers Regulhimo®76On Heat Energy Supply @malsumption

have been adopté&dhich transposed the requirementsmiettyy Efficiency Directive 2012/27/EU
The noted Amendments provitleefarstallation of meters or heat cost allocatorapartmetit

and mulpurpose buildings that share the bill for the heat energy consumed, with a view to recc
the amounts of heat energy consumed for heating purposes in each apdrpreantsessbiat is
invoiced separately. This requirement applies to new buildings and buildings to be conver
renovated (if funded by EU funds, State or municipal budgets), for which a building permit ha
issued aftertDanuary 2016 and toctviieating is supplied from a common heat source or a distric
heating systerhgse provisions are in force from 31 December 2016.

Cabinet of Ministers Reimgthe SutvéyoTechnichl Serviifg7 CudeRteRgpails and Minimas ReRu@egnants dor Energ)
Efficiency of the Residential Houseo, Chapter | &t e ifikRuengiu i p @rmecz &
mUj as aptsekmigsha, apkopi, kUrtUjo remontu un energoefektivitUt
enegoefektivitUtes nodr difpillikihghddoaphp?id=218881 Lat vi an, available at

31The Amendments to the Latvian ConstBtatidard LBN G02L A Ther mot echni cs of Buil ding Envelop
27.novembra notei kumos Nr . 495 -OflN oftliekiuk unnoir opbaerg olj aotgvii jkaosn skt Trimurkecri maut ¢
Latvia, available http://likumi.lv/doc.php?id=265703

32 atvian Construction Standard LBAN®O2fi Ther mot echni cs of BuildidAd Brhkel opeaode@batgi
siltumtehnikay, Latvian, availablé@ts:/likumi.&/fid/275015

BCabinet of Ministers Regulations No 243 (19. 04 .HedirgGystenisExestent! at i o
in the Possession of a Licensed or Registered Energy Supply Merchant and thet Pmoeedutes®rpect i on of the Conf c
Nr.1214 ANotei kumi par energoefektivitUtes prasobDmUt OmencUt ama
sistUmUm un to at bi |eD6Nay 20%6,Latvan, aailatlebs/ wWiklikumdvidacphp?id=P84914 o r ¢
“Amendments to the Cabinet of Mi ni sters Regul ati onstheNdabin8tof6 ( 200
Ministers Regulations No 628v@hber 2015), in force 10 Novembgin2dtsian, availablatgi:/likumi.lv/doc.php?id=277661
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4.3.1.2Economic measures

Programmes for District Heating (DH) Systems

InEU funds planning period of2003implementationished 201H)e support was provided by

the Cohesion Fuf@F)in the framework of the Latvia national Operation Plodgramime a s t r u
and SepavAiEn e FhgiyEN eprogramine was aimed at increasing the efficiency of heat
supply, reducitige loss of heat energy in district heating (DH) transmission and distribution syst
and fostering replacement of imported fossil fuels with RES, including both the increase o
production units and CHP units utilising the RES. The prograsdnoé Zawctigties:

(DAMeasures to increase t h@ctivityfNB52L toesuppost heatf d
supply efficiency improvements in DH systems pipeline networks and development of effective |
utilising heat productiors unit

(2)Mevelopment of combinedfheatve r p | ant s ut i | i $activitg Nor3828)e w a |
to support development of biomass utilising CHP units.

The support (up to 50% of project's total eligible costs) for the whole programthe @evided by
constitute2.40¥% MEUR of which 63.819 MEUR (~ 69%) for the AR5RityaNd 28.583 MEUR
(~ 31%) for the ActivityBBRP.

As a result of the programme (i) it is implemented 10 CHP projects, utilising RES, with total el
capacity of MW, and heat capacity 106{\M\Y the total supported biomass based heat boilers
production capacity are more than 200(WW150 km of heat pipelines were reconstructed.

In EU Funds planning period of-Z@D4he investment support fromsGffovided within the
framework of the national Operational Progr&mme wt h a n,dhematipObectiva &lm4 0
ASupporting t kerdhinf te ctomw,atmg Bgeafia Gljedtive dieTta or s
promote energy efficiency anddse | oc a l RES i n. Theitaat amounttof GFe a t
support is planned 60 NMVEE¥IRections 33314)

Programmes for Household sector

Programme for Renewable Energy Technologies in Households: ndtlemau@@irt was
providedh year20112012. Eligible micigeneration technologies were: solar heat collectors (up to
25 kW), solar PV (up to 10 kW), wind (up to 10 kW), wood, wood chips, wood pellets and
technologies (up to 50 kW) as well as combined use A tlesoit Aisvas financially supported

1759 projects (of which 38%¥at pumps, 32%solar heat collectors, 26Btomass heating
equipment, 5%wind, 2%solar PV); thetal support by CCFI constituted 8.57 MEUR. The total CO
savings up to ~20 thsd toaeaisageép.

Programmes for Energy Efficiency in Household sector: Apartment Buildings

In EU Funds planning period of-ZD0E{(implementatidimished 2016) the investments in energy
efficienapartmertuilding renovation werBnanced by the EU RegibeaelopmeRund (ERDF)

in the framework of that vi a nati onal Operati ona,lpartPr ogt
AEner gy Ef f i(activiy N&et4). The prograonmes Hach2gtarget audiences: (1) apartment

35 Hereinafter for the 22013 planning period the financial data are taken from the EU Funds Implementation Progress: monthity report March 201¢
Latvan, available fattp://www.esfondi.MeslHinanstprogress

36 Hereinafter for the 22020 planning period the financial data are taken from the EU Funds Implementatioty Peporiissemird17,
http://www.esfondi.lv/finamsaditajyplanitc-izpilde

i ni stry of Finance. Operati0200Prbatrwaimme AGrowth and Empl oy me
http://wwwsfondi.lv/upload/Planosana/FMProg_ 270115 OP_ENG_2.pdf

38 Latvian Environmental Investment Fund (responsible authority for the implementation of CCRhpatgramatexsa/ i2® March @Gitdijas

Vides InvestgcijufiRoabbguafesmptojyaksuzi dvjemana konkursUO "Atjau
s e k t io Latvidn) availablenép://www.lvif.gov.lv/?object id=30643

39Ministry of Environmental Protection and Regional Development (MEPRD | Juné 20i5mat i ve Report on the Resul
Financi al Instrument Operation in Year 20150 ( landfUor, maavagatieaitsv i zainA o
athttp://varam.gov.lv/lat/darbibas veidikidrigl
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owners of medipartment buids, and (2) tenants of municipal social residential buildings. As rest
of the renovation project, at208stof heat energy samngtbe reachedhe Cabinet of Ministers
RegulatioAdNo.272adopted in April 2011, in addition to this gememaheritentroduced also the
specific quantitative threshold critedfiien reconstruction the annual heat energy consumption for
heating shall not increase 120 R@4r/hand 2 storey nragartment houses) or 100 k¥{loin3

and more storeys trapartment buildings). The support for the whole programme provided by ER
Is stated 67.956 MEUR, of which 62.804 MEURafeartmdtit buildings and 5.152 MEUR for
social residential buildings. It has been reddGateditapartment buildingsd &b social
residential buildif¥pgge &)

InEU Funds planning period of ZTAG{implementation 22022 including)creasing of energy
efficiency in mudpartment buildings is supported within the framew@pe@Etibieal Programme

AGr owd h Ewmp | DhgnmecnGbjective No.8uppor ting t h-earbahi ft
economy i, Bpedfit Objesticcct®.D.0o sdODncrease energy effic
bui |.®enefigiai@eommunity of flat owners ofapaltment buildings. Planned total amount

of public financial support for the implementation of the measure is up to 166.5 MEUR, of w
ERDF cfinancing 141.5 MEUR, and (ii) natioraé (bidget) public finaneidg MEUR The

financial assistaris provided in the following forms: (1) subsidy (grant), including consultancies
overall programme manageimgnto 134.5 MEUR, (2) repayabietérest loan, (3) guarantee for

the loan, the latest two instruments in total up to*32rkidig also contribution of beneficiaries,

the total amount of financing for the measure is evaluated up to 301 MEUR.

Programmes for Industrial Buildings and Technologies

Investment Support in Industrial Buildings and Technologies Energy Efficien®H® Reduce
emissionw/as important focus of national 8 &@Ring from 2010 until June (including) 2015 it was
implemented the projects of 6 open tenders of CCFf Gametyp | e x Measures t
Emi ssions i n andin@ommp Ir ¢ ad RédiaesGHE Ensisgitns: Tendes.dlol

It was eligible energy efficiency investments of different kind both in buildings and techno
equipment, installation of efficient lightning as well as heat supply switch from fossils to RE
installation dRES based heat supply systems (up to 3 MW). In addition to industry sector,
enterprises of tertiary sector (selected NACE codes) were eligible as welfinBineingtal co
provided by the CCFI within all noted above tende@l.6&M&EUR tdal eligible costsnore

than 60 MEUR. The CCFI 2016 annual monitoring report states ~ 49 thousand tons of annu
savings.

Efficient use of energy resources, reduction of energy consumption and transfer to RE
manufacturing industry: 2020 EUunds planning periDévelopment of new, innovative €nergy

saving technology, measures increasing energy efficiency and share of RES is supported wit
framework of the nati@pler at i onal Pr o gr a mnileemdticGObmatite No.4a n d
fBupporting the shift towards-a l@w b on e ¢ o n o, ithg Speaific @bjedtive ditTka or s
promote efficient use of energy resources and reduction in energy consumption in the manufe

“Cabinet of Ministers Regulations No 272 (05.04. ZM0utdpartmée gar di ng
Residenti al Buildingso Financed by thetiNaiti yn&l40petati Noadi Pumig
darbobas programmas Alnfrastruktira un ~pakal poghuanj @n gsa pp d sdU knudmiudn
iesniegumu atl ases d2®AKit20ll. Actual donslitatsdmin Latdan tavaitatietaty/likumi./docpbpfid=228846

4ME (2016). Report on the progress achieved in 2014 towards implementing national energy efficiency tangetsifanthe AealQ2Q1)

and Section 1 of Annex XIV to Directive 2012y214tlE at:
https://ec.europa.eu/energy/sites/ener/files/documents/Latvia%202016%20Energy%20Efficiency%20Annual%20Report%20EN.pdf

42Cabinet of Ministers Regulations No160 (15.03.2016) Regafdinglthe 4.8 peci fi ¢ target FH@AEnergy Efficien
Specific Objective Nod4.2.1 ATo increase ener g@rowhahdEmplagmeaty i n pub
(Notei kumi mm2aesr bidlzasu gsmegruan nodar bi nUtgbao 4.2.1 specifi skL"J_ at b

dzogvojamUs UkUOso 4.2.1.1. specifisk0O atbalsta mUrga fiveicinOt en
4Ministry of Envirane n t a | Protection and Regional Devel opment (MEPRD, June
Financi al Instrument Operation in Year 20150 ( ladfU)atviashtagadle i s zi Ao

athttp://varam.qgov.lv/lat/darbibas_veidi/KPFI/likumd/
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i ndus t Hsgeonsgg@arTheomamufacturingustry is corresponding to the part C (exéept C12
tobacco productionN&CE2 versionThe target group are both small (micro), small, medium and
large enterprises. Thaximum intensity of support is 30%. Planned total amount of financial supj
by Cohesion Fund (CF) ~25.75 MEUR.

Investments Support Programm@tovie Energy Efficiency in Food Processing Ertegfrises.

2020 EU Funds planning péngadementation 22022 includindpetsupport is provided within the
framework of the Maee 04.21 n v e s bfrthe matien@lural Development Prograihé

2020 financially supportstEAFRDThe total planned amount of investment support constitute ~ 8(
MEUR of which 11.388 MEUR (total pubticatéenvestment envisaged 28.346 MEUR) is directly
planned to improve energy efficiency of food grenemgirises and agriculture sector in general.
Other investments may bring energy efficiency improvements indirectly as well. The support i
used also for implementation of RES tecHaoildgeenterprise.

Programmes for Public Sector

Investrant Support Programmes in Public Sector Energy Eéffitibeey important focus of
national CCRInd were implemented in the period @@ ®015. The 8 open tenders were
implemented, namelyilEner gy Efficiency MBmGammplse X nMeava
t o Reduce GHG Emi ssi @pfisEniem gWMutreifdiigalen&wi I
Educational [, g¥itCiotmp t iexn MeBsiulrdisngo® MReduce (
State Profession@fiCkcdpulcax i denad umBas | tdo nBsaduc
Na2-5,0(eligible within (5)education, health care sector and culture sector buildings). Eligibl
investments included energy efficiency investments in enbelitgieg in building heating and
lightning systems and heat supply switch to RES (up to 3 MW) technologies. Minimum thr
requirements for energy consumption after renovation has beetDGtdtkpedliing on the
particular tender) kWh/ear. The total financial support proyide@Fl, summing up all noted
above tenders, constituted ~ 114.6 MEUR (beneficiary must cover not less than 15% of total
costs of the project), the contracted anpsavi@@s ~ 48 thousand tons. The CCFI 2015 and 2016
Monitoring Reports indichat monitored savings for the whole programme are around 14% higl
contracted savings. In addition, a particular CCFl piogg@mne ct i on of GHG e mj
Public Territ or ihadbednitaggéted rioiimpgove lefidepodlis {(outdoar)t u r
territories lighting. The total support provided by CCFI within the four tendgranohehis pr
constituted 10MEURS, the contracted annual €9ings ~ 4 thousand tons. Thus, the total annual
CQ savings in public sector, tiegutom CCFI investments, ishoG8and totfs

Increasing Energy Efficiency in Municipal Baldigsds planning period-202@Increasing of

energy efficiency in public buildings of local eguseiswsupported within the framework of the
Operational Pr ogr a mmé&heniati&rObjectivedNoeSrudo pemp i @ g md
towardsaleeva r b on e c o n gtheySpecific Objdctive 4220t dmasd | i t at e
energy atfiency in municipal buildings, according to the integrated dprajopmere of the

mu n i c4T6eliensl3i9t Tyhoe pr ogr ammeds t ot al pl anmhiod fi
ERDF cfinancing 46.996 MEUR and state budget sflpsidiespal budgets 8.293 MEURe

ERDF maxi mal contribution is 85% of project

“Mi ni stry of Finance. Operati-20200Prbgtrwaimme AGrowth and Empl oy me
http://www.esfondi.lv/upload/Planosana/FMProg 270115 OP_ENG_2.pdf

45except investments for effiergl production using biomass of agriculture sector or forestry origin, as this support is stated under other investment
priority of the Rural Development Programme.

Mi ni stry of Environment al Pr ot e ct drroative Rapalt orRtieedRésalts @f the MirateecChange me nt (
Financi al Instrument Operation in Year 20150 ( landfUor, maatadatleaitsv i zainA o
athttp://varam.gov.lv/lat/darbibas_veidifiRé/lik

Ministry of Finance. Operati-»20200 Bwibldeaaimame A Growth and Empl oy me
http://www.esfondi.lv/upload/Planosana/FMProg_270115 OP_ENG_2.pdf

48 Cabinet of Ministers Regulations No 152 (24.03.2016) Regarding the®@.B.2. 8pedific ve A To Faci |l itate the I ncr
Utilisation of Renewable Sources in Municipal Buildings, According to the Integrated Development Prograinmes bf Murliciealitép er at i o1
Programme fAGrowth andé2EmPlacypmdratso p(r dMagtraimmami fiNlzaugsme un nodarbi
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Increasing Energy Efficiency in State (Central Government) Puldit) Buitdisggdanning period

of 2014020 Increasing of energy efficienaybirc fouildings of central government is  supported
within the framework ofGhger at i on all Pr ogr a mmEematd Objegtivdr a1
Nodi Supporting tkeardloinf te coowthy SpeciiiaCbjedtive 4.21c t o
ATariemase energy effi ci e niyssptionsBe®) Trhieb Ipiro j @ercd Orse
eligible, if it is reached: (1) at least 30% of heat energy savings, (ii) planned heat energy const
for heating is not higher 90 kwhyea{ i n case, the buildingbs f|
this value is recalculatediii) the minimum requirements afathiean Construction Standard
ATher mot ec hni c s areftlfilel el tdtabtpulticgfiinaBcing fer e e rsumme

is planned 115.127 MEUR, of which 97.858 MEUR provided by the ERDF and 17.269 MEUR
by the state budget.

InvestmerBupport Programmes on Energy Efficiency Measures to reduce GHG emissions: na
Emissionéllowance&uctioning ltmament (BAIl) The revenues due to auctioning ir2Q0%Re

ETS national Emissions Quotas {aoion Emissions Allowdaéd) and Aviation Emissions
Allowanc¢EUAA) mnstitute in total 38.434 MEUIR 2016 revenues constituted 11.502 MEUR.
The se of revenues has significant demonstratioGuradundly two EAkbgrammes are under
implementation:

1 26 January 2016 tBabinet of Ministdrad adopted the Regulation§9Non GHG
emissionseduction by Low Energy Buildingias approved 7jpots (implementation up
to 2019 including) witRAEcefinancing of 23 MBBIRn case of renovation of existing
building, the building shall be at least 20 years @l granghall cover not higher than
85% of the pr oj eetatadoststobatl @provediprojgcts ls |~ d7 MEOR. t
Annual heat energy consumption for heating after implementation of the project is requir
higher than 35 kWhfior new building and not higher than 4 kh&novation of
existing buildingsnual total energy consumption (heating, hot water, mechanical ventilati
cooling, lightning) for both cases is required not higher than 95 kWh/m

1 12 January 2016 tBabinet of Ministers had adopted the Regula86nenNGHG
emissions reductionBmergy Efficiency Improvements in Buildings which have the status
Architecturglonuments of State Signifieattceas approved 9 projects (implementation up
to 2020) with EAIfinancing of 8.868 MEBAURhe total costs of all approved projects is ~
17 MEUR.

1 Reducing GHG emissions in following years: StrAtegiyn &1EOctober the MEPRD had
approved the #fASAMrPaAcengling tHe Giratedy htlee revesues willfbe E
spent for financing: (1) Investment projg@% of total rewess, (2) Development of

pagvaldobas integrUtajUOm attostobas programmUm séglmit pagengdebek
0 s t e nnotgilkumip Is force 24 March 2016, inailaie dittp:/likumi.lv/doc.php?id=281111 .

OMi ni stry of Finance. Operati-»p0200 Bwilalderataimasne A Growth and Empl oy me
http://www.esfondi.lv/upload/Planosana/FMProg_2701G52@#f EN ‘ )
SSMEPRD. Annual I nformative Repo2Q@55dUislkegadUjAiuetli mmommatdi Riew eniuks
i zmant og2als.gadijvail@le dteh://varam.gov.lv/lat/fondi/ekii/likumdosana/

S1Cabinetof Minie r s Regul ations No 69 (26.01.2016) Redaowi Egerlgy OpeéenhdTae
Projects Financed by the Emissions Quotas Auctinbai ignansUtampnoj
atkl Uta konkursa "Siltumejaefemletragiglsu pamiUsii jAa Ddomavian, avdigderata ms )
http://likumi.lv/ta/id/280234

520One new low energy buildireyy Musical Secd ar y School with the funct i eligibleocbstsdémbd7ic er t hal |
MEUR, EAAIi nancing 15 MEUR), and six renovations (3 sotalelptedosts 102 cul tu
MEUR, total EAflancing 7.999 MEUR).

3Cabinet of Ministers Regulations No35 (12.01. 2016whichhegarding th
Architectural Monuments mdadncSead tkey StihgeniEmicsasnicoeros fQ@uo ttehse Au otjieacrtisn
Emi sijas kvotu izsoldganas instrumenta finansUnozpmes ekitaus an gUjUa
ar hitekt i rrmferce B0 Janmeryr2@l &aANiars dvailablétay:/likumi.lv/ta/id/279830

“Two | arge scal e lIdecosis@&546 MEUR potabdEjp @tncd ntgo t6a IME&JIR)giand seven small s
costs 3.631 MEU&atEAAFinancing 2.868 MEUR).

SSMEPRD. Order No 265 (21 October 2016) fAStrateg§gghoasthestysemehn
darbobas st radildblg ditip:Avaram.gov.lvilat/fekiliikwrid@sana/
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technologies and processé&8o of total revenues, (3) Initiatives propi¥s of total
revenues, (4) Administrative ic6%tsof total revenues.

As indicativeMBI programmes for investmaststéted:
A GHG emissions redarctly applying urban technologies

A GHG emissions reduction in production processes, by providing recousengfand re
energy,

A GHG emissions reduction by RES utilising microgeneration technologies in households
Technologies and solutions for climage eldaptation

\ >\

A The Initiatives projects are targeted to reduce GHG emissions by changing consum
behaviour and lifestyle without additional investments. The beneficiary shall calculate the
emissions baseline and prove the perspective for GH& rechission. The fixed price for
1 CQeq ton will be fixed inGladinet of Ministers Regulations regarding the Open tender fo
the Initiatives projedtee beneficiary will receive the grant for each ton of proved emissiol
reduction.

Programmes to Bmote Production of Energy from Biomass in Agriculture sector

In EU Funds planning period of-Z0F(implementation finished 261#b)support to energy
production from biogas was provided for the agriculture sector business entitigsefagensice co

by nationaRural Development Progranuananced by European Agriculture Fund for Rural
Development (EAFR&Y),the sutmeasure 312(311)/3. The support was provided to develop the
production of electricity in CHP mode by utilising biogas iferaneet@dic processes from
biomass of agriculture and forestry sector origin. The measure was directly focused to increas
electricity in national electricity suppleast 51% of electricity produced shall be sold (utilised
outside the beneficr6 s own production premisemoducts To [
and waste processing of agriculture Recfolations tife Cabinet of Ministax®.696defining

the procedure of support, had stated that at least 50% (basi®kegtsaiiomg) or 70% (2011
Amendments of the Regulations) of the raw materials required for biogas production have
provided by beneficiaryés own far m,; 2011
materials for fermentation of biogas lshquitt/ided by thepogducts of animal origin and derived
products. In 2015 and 2016, 49 biogas plants in agriculture sector, with total electric capa
~50MW/had been undererpation in Lat¥iaThese stations had sold in 2016, within ther@mafced
mandatory procurement and preferentiel faefls, to the national grid ~322 GWh (1.16 PJ)
renewablelectricity.

In20142020 EU Funds planning péngdementation 22022 includintf)e financial support is
statedwithin the frameworkhefMeasure @F ar m and business devel oy
agricul t uActvity 8.4.1 of vhe tnatiéhald Bvelopment Programme 20248
financially supported byBAERD It is stated that (i) beneficiary biogas plantesatdliopCHP

mode and shall utilise at least 70% of the produced heat (to provide own production or shall be
other business entities), (ii) at least 70% of raw products for fermentation should be provided by
products of beneficiaries fdeenmanure, waste and residue of food production and frleeessing.

%Cabinet of Ministers Regulations No 696 Regar dttesgstablibhenenSancat e and
development (including diversificationafgnoni c ul t ur e raecltaitveidt ya cfitBnveirtgiye sp)roo,d uscuthi on fr om bi
(adopted 25 August 2008, in fo®eptdmber 20027 March 2010), in Latvian, availaitie: /Avww.likumi.lv/doc.php?id=180818.

57ME. Information regarding mandatorngprecuof electricity: Feed payments 2015 (I nformUcija par i zdc
obligUto iepirkumu: komersantiem 2015 . gvailddleaob!l i gUt 0O iepirkuma i
https://www.em.gov.lv/lv/nozatéskegatiaunojama_energija_un_kogeneracija/informacija_par izdotajiem lemumiem_par_elektroenergijas_obligats
rkumu/.

58Rural Development Programme for Lati2a®@@1® ( Lat vi j as L a u-R020.gAdarh)gaal vegsioraos 17 Ru@@difina mma 2 0 1 ¢
Latvian, availabléhttps://www.zm.gov.lv/zemkopilmastrija/statiskapas/latvijdaukuattistibaprogramma0142026gadar?Pid=6426#jump
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total amount of public allocations is planned 16 MEUR, of which shar@o8&EANMBDR, and
it is envisaged at least 45.7 MEUR total investments (public + private).

Programme for @dewable Technologies for Heat and Electricity Production to Reduce GHG
emissions: national CCFI

The support for installation of RES technologies of different type for both heat, electricity an
production (the capacity of one RESuprid 3 MW) warovided in years 20002 from the
revenues of tlieHG emissions trading under procedures pursuant to the Article 17 of the UNF(
Kyoto Protocol The eligible beneficiaries were both energy producing entities, business sector
(operators paigiating in EU ETS wereelgible) and public sector institutions. It was implemented
2 opentendeis Technol ogy switch from andisWstiill itsat r
renewabl e ener gy sour csepervidfedby MERRBhe otal isigpgoit o n s
provided by the CCFI for these terwiesstuted 18.58EUR?, the contracted £€missions

savings 90thousand tons annually.

4.3.1.3Fiscal policies and measures

Fuel taxation

Articles 5&14 of theaw A On ESSidetesnmene ratds iofkuty for mineral alsd their
substitutestilised for heat producfite actual rates are: (i) fuel oil with the colorimetric index equa
or above 2.0 and kenematic viscosit¢ &dp@l or above 25%min15.65 EUR/ton; (2) kerosene,
die®l (gas oil) and fuel oil (with the colorimetric index below 2.0 and kenematieGriselosity at 50
25 mr¥s) as well as oil products and lubricants waste utilised as fuel for héab @& &tiitn

/ton The exempt is made for the oil prodiisxsl Gitir electricity production and for production in
combined hepbwer mode. The reduced taX2hi®4 EUR/tois) applied for oil products with at
least 5% mix of rapeseed oil or biodiesel, produced in Latvia or imported from EU member sta
rate is applied for phiediesel. The oil gasses and other hydrocarbons if utilised by private person:
fuel or in gas furnaces (not as the transport fuel) is exempted from the duty as well.

Articles & 183 oftheL aw i On E getermine thelles otlute fermatural gatilised for

energy production. The taxation was in force 0B30NA@0 and has beentreduced from
01.07.2011. Currently the differentiated rates are applied. The general rate is 1.65 EUR per 1 M
highestalorific value). The reduced (33%, 0.55 EUR/1 MWHh) rate is applied for natural gas utilis
fuel for industrial production processes as well as other processes related to production, for pi
necessary climate conditions in production prenestspfes placed in industrial parks. The
exemption is applied for natural gas utilised in agriculture sector for providing heat for greent
industrial scale henhouses/sheds and incubators The exemption from taxation is stated also
naturabas utilised for other purposes (not as fuel or transport fuel) or utilised in two ways (inc
processes of chemical reduction, electrolytic and metallurgy processes), (i) amount of natural g
by the operator of natural gas transmissioa,astdrdigtribution system for the technological needs
of natural gas supply (including losses during supply), (iii) natural gas utilised in mineralogy proc:

Natural Resources Tax Law

The proceduretakation applicable for,amMe and lignite i®gcribed by tiNatural Resources
Tax LawAnnex 9. The taxation on coal utilisation was introduced startifigdrararthQD7;
the actual rate is 0.35 EJRr 9.80 EUR/ 1 ton if information of specific heating value is not availa

59Thesupport rate constituted 3865% of project's total eligible costs for energy pruidissiramd business sector entities depending on the size
of the entity and up to 7386 public sector institutions).

80For transport fuel taxation see below, in Transport chapter

8L aw AOn Excise Dut i e sndatfaiavailahlendttp:/fikena.lw/doa.phe?@=88066 nodo k|l i 0) ,
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after 204 the slight increase will be in force, respectively 0.38 EUR/GJ or 101 EUR/ton
exemption is stated for coal utilised for electricity production and cpobargt dabadtion

Taxation applicable for the use of water for electricityn pnotlydtiopower plaP is
prescribed by tidatural Resources Tax.LHws type of taxation has been introduced! from 1
January 2014. In the period 01.0B20™42016 this tax was applied for HPP with the capacity
below 2 MW. From 01.01.201@xhs applied for all HPP. The current rate is 0.00853 EUR per 10
mB water flow through the hydrotechnical construction.

Extraction of local natural resources utilised for primary energyrpreldtictioto Latvia energy
sector the tax rate featpextraction may be considered, defined by AnnaXaturliitesource

Tax LawThe actual rate from thdahuary 2014 is 0.55 EUR per 1 ton of peat with moisture 40%
However, peat utilisation for energy production in Latvia is very minimal.

Taxaion applicable for the use of geological structures as underground naturalTgas storage
procedure of taxation is prescribed biattmal Resources Tax.LBwe following tax rate are
applied 0.0143 EUR for pumped Eaff natural gas.

Taxation pplicable for electricity

The procedure is prescribed Wylebticity Tax LW he actual rate is 1.01 EUR/MWh. According
the Lawelectricity supplied to an end user, as well as electricity, which is supplied for own consul
(exemption stated)alslhe taxable. Taxpayers shall be both the entities who supply electricity to
users and have entered into contracts or otherwise agreed regarding the supply (selling) of ele
and autonomous produf€erBhe taxpayers shall be alseusgrd whh purchase electricity in
electricity spot exchange.

The following tax exemptions had been made for the electricity by the basic version of the Law
6).

1 obtained from (i) renewable energy resources, (ii) in hydro power stations; @nyin CHP st
complying with the efficiency criteria specified in the regulatory enactments regardin
generation of electricity through the process of cogeneration.

1 used for the following purposes: (i) electricity generation, (ii) the generation ofdheat ener
electricity in CHP mode, (iii) the carriage of goods and public carriage of passengers, inc
on rail transport and in public carriage of passengers in towns, (iv) household users, (v)
lighting services.

The Amendments of the Law, in fomeeDfr January 2017, had cancelled the most part of tax
exemptions stated above. According these Amendments only three exemptions are still in force:

1 the carriage of goods and public carriage of passengers, including on rail transport and in
carriagef passengers in towns,

1 household users,

1 street lighting services.

4 .3.1.4Information and Education measures

The particular CCFI prografRneenotion Understanding on the Importance and Possibilities of GH
Emi s s i o n swasRmptemented i years-2018 The financial support was available for

publications in mass media for both general and targeted audiences, thematic broadcasts, tr
workshops, trainings for targeted audience groups, educational projects for pupils and students ¢
primary, eneral and professional educational institutions. The beneficiaries were registered in |

®2E|l ectricity Tax Law irlAtviankavailabldt: v likimalgdompbp?id=#50602 | i k u ms ) ,

63The exemption is done for the autonomous producers, who generate and conBumntieegi@ntiricheeds and fulfil the following requirements: the
total generation capacity does not exceed 2 MW, and energy resources taxable with excise duty, coal teesdleceithxior aleatecity

taxable with the electricity tardsfasthe generation of the electricity.
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mass media, broadcast organizations, NGO, foundations, municipal or regional energy agencies
educational institutions. The total support provided bya<CQF¥53 MEUR, 22
information/education/training projects were implemented.

In years 2012)16the promotion of public understanding on the importance and possibilities of C
emissions reductibas been supported by the progréimat i onali coEthéERAt e F
Financial Mechanism for years-220d9 The following activities have been supfbyted:
education/training programmes for professional audiences, municipal specialists(gnd teache
education modules for vocational secondary neguogt@@mmes and professional education
programmes of high (graduate) sct®)@ducational activiteasd actions for pupils of primary,
general secondary and vocational education (@Qh@dolsnation campaigns and public actions in
mass media, vaes, radio. In addition to it, the financing has been also allocated to support rese
projects related to climate change, important, these projects also had significant information comn
As a result of the open tender it was approvelBiprigeaits. The contracted tiascial support

for these projects constituted ~ 1.85 MEUR
was supported the low energy baii{8ipyojects with the total &pfort of 4.454 MEUR). The
measur@as important demonstration value.

Energy Audits of Resialgal Multapartment buildings

The objective of the measure is more efficient use of final energy, reducing energy loss and en
by providing recommendations for increasing energy Efiicatty.the financial support (this
support is defined by the munichmldyssued pursuant to the Sectiofi 2Z/2s i st anc e
Renovation and Restoofthee aowvn n®h Resideancal.i
Ma t ) is previgke by a number of municipalities to provide necessary documentation for
application within the described dbmgramme for Energy Efficiency in Household sector:
Apartment Buildings, 28020 planning peribdthe 200Z013 programming period dfuElds,

the financial support for energy auditing-apartofiént buildings had been provided also by the
ERDFnamelywithin the framework of the eligible costs provided for renovation works, the finar
was provided also for energy audit anédgreaparn of construction wor
the first stage of full renovation project.

Informing Energy Consumers of Residential Sectorgpadtment bildings)

Currently the implementation of th @20 4lanning period of EU Fumsy@ng Informative

and technical support for -apdtiment buildings renovadien providedy theinformative
campaign/programiné. e t 6 s lapplyiag wida scope of 'Iméthods to reach target groups of
owners of apartments and apartmentwnars soci ati ons, buil ding
producers andliers of building materidlh e pr ogr ammeds continuati c
obtained in the previous EU Funds planning period. In 2013 the Latiah eamgaigne lr iov e
received the EU Sustainable Energy Weak Winner Award in th€€aatagory n in 20a5tthen g 0
campaign was announced as the national winner of Energy Globe Award.

Labelling

The transposition of the requirementDafettteve 2009/125/BM Latia national legislation has

been done by thl&abinet foMinisters Regulations Né%4fh force 15 December 2011. The
transposition of the requirements of the Revised Directive on Labelling and standard product infc
of Energy Related Products (30MBUjnto Latvia national legislation has been ton€alinet

64Mi ni stry of Environment al Protection and Regi on dinateQleange | op ment (
Financi al Instrument OperatKbnmanaYpdrmaDAGof( hahgQu mbatafable i meat Ao
athttp://varam.qgov.lv/lat/darbibas veidi/KPFI/likumd/

85Cabinet of Ministers Regulations No.941 (06.12.2011) Regarding Ecodesign RequirdRieritsdor Energy Reri ckdiund t No . (9Midlt fi No ¢
par ekodizaina prasobUmemii) eniengi pucealstDe Omtipyhikeetv/BonphpAide2d128Pk & 1 v i
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of Ministers Regulations N&%B80force 20 July 2011. Thus the legislative framework for the
harmonised national measures arsendhformation, particularly by means of labdedtiagdzand

product information, on the consumption of energy and where relevant of other essential res
during productsodé wuse, and s veated madets,ttrereby 1 |
allowing endksers to choose more efficient aslwdtablished in Latvia. Taking into account that
the requirements stated by the EC Delegated Regulations shall be implemented directly, tc
unnecessary overlapping of normative documents, a number of national legislative documents re
labelhg of household appliances had been stated as expired.

4.3.1.5Voluntary negotiated measures

To ceoperate with industrial/business sector and other actors, e.g., muni€jadilities,ofthe
Ministers had adopted in July 2011 the Redudeibliar syniry the voluntary agreentésts.,

the State might specify subsidies for industrial/business sector actors for energy audits and in
energy efficiency improvement measures implemented in accordance with these agreements
provide for municipsdihe methodological support in designing their sustainable energy action pla
which may include the offer of suitable models, training on the application of the models an
aggregation, energy audit support programnfes tledEnergy Efficigndt.awhas entered into

force, in 11 October 2016 the Cabinet of Ministers adopteddhtatieddo.66% Pr ocedur e
Entering into and Supervision of Energy Efficiency Improvengeetsthh €he agseément shall
havethe target at least 10% ohergy efficiency improvement. The achievement of the energ)
savings target shall be justified by the energy efficiency action plan. An agreement shall be ente
for a time period of not shorter five years.

Information regardinigigation actions aineir effects in Energy sestswmmarizedTiablet.2.

6 Cabinet of Ministers Regulations No 480 (21.06.2011) RegardifighatmlisngdoOther Resources Consumption Related Products as well as
Their Advertisment and Supervision (Noteikumi @irj @80umNoitted kuens u
kU ar 9o to drzedRb) Umunuhouezea@O Jhtp:/ikurBib/iiat.phpdide2325%58t vi an, avail able at

67Cabinet of Ministers Regulations No555 (12 July 2011) Regarding the Procedure for Entering into and Sup@misidmpf@meengy Eff
Agreemenmsopé&Nok®i kgbu, kUOdU nosl Udz un pUrrauga vieno@afnos par
theEnergyEtis e Ef ficiency Law (Energi | as g¢g3il02pléhtlaiManyaiableatf ekt i vi t Utes |
http://likumi.lv/doc.php?id=233052

®6Cabinet of Ministers Regulations No 669 (11 Ocltrnprsyv mdmt )AdiPe®
(KOrtoba, kUOdUO nosl Udzpaurn epnlerrrgaouegfae kbtriowiptr (ktedsg uu zvli aebnooggaannuo)s, , i ss
in force 01.11.20i{k6l atvian, availablé@t#p://likumi.lv/ta/id/285879
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Name of mitigation action

Investment Support Programme for Distric

Tabled.2 Information on mitigation actions and their effects in Energy sector

Objective and/activity affectel e

Increase irenewable energy; Economic

instrument

Status of

implementation

Estimate of mitigatio
impact,
kt CQeq.
2020 2025 2030

Implementing entity

Heating (DH) Systems: 20023 EU Funds  Efficiency improvement in the Implemented  Ministry of Economics 341, 50300 00150.00
programming period energy and transformation sec
Energy Efficiency Requirements for Distric Reduction of energy losses Regulatory  Adoped Ministry of EconomicsNE ~ NE  NE
Heating Systems
Investment Support Programme in Renew|Increase in renewable energy Ministry of Environme
Technologies for Heat and Electricity deployment Economic Implemented  Protection anaé@onal 99.00 99.00 65.00
Production to Reduce GHG emissions Development
Investment Support to Produce Energy fro Increase in renewable energy;
Biomass of Agriculture and Forestry Origirlmproved animal waste Econonai Implemented  Ministry of Agriculture 69.30 69.30 69.30
20072013 EU Funds programming period |management systems (Agricu
Investment Support to Produce Energy fro Increase in renewable energy;
Biomass of Agriculture Origin: 2@D20 EU |Improved animal waste Ewmnomic Planned Ministry of Agriculture 12.00 21.00 21.00
Funds programming period management systems (Agricu
Investment Support Programmes to Incree Efficiency improvements of
Energy Efficiency in Apartment Buildings: buildings Economic Implemented  Ministry of Ecanics 43.00 43.00 43.00
20072013 EU Funds Programming Period
Energy Performance of Buildings Etfjfillcc:jlier:g]:jcsy improvements of Regulatory  Implemented  Ministry of Economics IE IE IE
. Efficiency improvement in indtRegulatory,
Energy m_anagement_ systems (EMS) in commercial and municipalsecVoluntary Implemented  Ministry of EconomicsNE NE NE
commercial and public sector
sectors Agreement
En_ergy Audits of Residential Mafiartment Eff|C|gncy improvements of quormat|on, Implemented ~ Ministry dEconomics  IE IE IE
uildings buildings Fiscal

Informing Energy Consumers of Residenti Efficiency improvements of

. o buildings; Efficiency improverr Information  Implemented  Ministry of EconomicsIE IE IE
Sector (Mukapartment buildings) .

appliances

Financial Support (énts) for Renewable Ministry of Environme
Energy Technologies deployment in Increase in renewable energy Economic Implemented  Protection and Regior15.00 15.00 5.00
Households Development
Investment Support Programmes in Public Efficiency improvement in sen Economic Implemented Ministry of Environme 54.00 54.00 54.00

Sector Energy Effigiey

tertiary sector; Increase in
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Estimate of mitigatio

Name of mitigation action Objective and/activity affecter . D= e . SHEILE Of. Implementing entity impact,
instrument  implementation kt CQeq
2020 2025 2030
renewable energy Development
Promotion Public Understanding on the |Efficiency improvements of Information Ministry of Environme
Importance and Possibilities@HG buildings; Efficiency improvernr . " Implemented Protection and RegiorlE IE IE
o ; . - Education
Emissions Reduction appliances; Demand manager Development
Energy Labeling on Householgpkgnces Eg;;szggslmprovement of Regulatory  Implemented  Ministry of Economics NE NE NE
Switch to less carkotensive
Taxation of Electricity fuels; Efficiency improvement Fiscal Implemented  Minisy of Finance NE NE NE

energy and transformation sec
Efficiency improvement in the
energy and transformation sec
and industrial and servicesisa
sectors

Performance of Heat Generatfor Space |Efficiency improvement in sen
Heating and the Production of Hot Water |tertiary sector energy supply
Increase in renewable energy Economic

Taxation on Noxious Air Polluting Emissiol Fiscal Implemented  Ministry of Finance NE NE NE

Regulatory  Implemented  Ministry of Economics NE  NE  NE

Preferential Fedd Tariffs for Renewables Implemented  Ministry of Economics IE IE IE
depbyment
. . . . Increase in renewable energy;
Preferential Feed Tariffs for Combined He Efficiency improvement in the Economic Implemented  Ministry diconomics |E IE IE

Power Production .
energy and transformation sec

Efficiency improvements of  Regulatory,
buildings Information
Increased minimum thermal insulation Efficiency improvements of
standards of buildings buldings

Investment Support Programme for Distric Increase in renewable energy;
Heating (DH) Systems: 2@020 EU Funds |Efficiency improvement in the Economic Adopted Ministry of Economics71.50 76.00 76.00
programming period energy and transformatictose

Investment Support in Manufacturing Indu{Efficiency improvement in indt

sector to promote energy efficiency and Rlenduse sectors; Incsean Economic Planned Ministry of Economics8.00 21.00 21.00
use: 2014€020 EU Funds programming peirenewable energy

Investment Support Programme to Increas
Energy Efficiency in Public (State Central
Government) Buildings: 262@20 EU Funds

Energy Certification of Buildings Implemented  Ministry of Economics NE  NE  NE

Regulatory  Implemented  Ministry of Economics IE IE IE

Efficiency improvements of

- Economic Implemented  Ministry of Economics14.00 21.00 21.00
buldings
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Name of mitigation action

Objective and/activity affecter

Status of

implementation

Estimate of mitigatio
Implementing entity impact,
kt CQeq.

2020 2025 2030

programming period

Investment Support Programme to Increas
Energy Efficiency in Apartment Buildings:
20142020 EU Funds programming period

Efficiency improvements of

Implemented

Minisry of Economics 26.00 40.00 40.00

Investment Support Programme to Increas
Energy Efficiency in Municipal Buildings: E
Funds Programming Period of 20020

Efficiency improvements of

Implemented

Ministry of Economics NE  NE  NE

Investment Support Programmes on Ener
Efficiency Measures to reduce GHG emiss
nationalEmissions Allowances Auctioning
InstrumentEAAI).

Efficiency improvements of

Implemented

Ministry of Environme
Protection and Regior1.00 1.00 1.00
Development

Latvia National Renewable Action Plan

Increase in renewable energy; .
. Information
carbon fuels/electric cars

Implemented

Ministry of Economics192.00240.00240.0C

Energy Efficienioyprovement ir

Energy Efficiency Obligation Scheme (EE

electricity engse

Planned

Ministry of Economics NE ~ NE  NE




4.3.2 Transport
4.3.2.1Regulatory measures

Biofuel Mix Obligation Requirement

To ensure efficient growth of the share of RES in the transport sector, the5%@udatongf 4.5

bi oet hanol mi x for t he g a%$% vVoilumeesofbmdiesehBidsfar the r &
diesel fuewere introduced as from October 1, 2009 accdremugjatitons of the Cabinet of
Ministers No.G48Art.8-and 9).

Mandatory annligystematic inspection of technical conditions of motor vehicles

It is providing exploitation of transport vehicles in accordance with the technical requirements
compliance with emissions limits. Only vehicles that comply with technicahemédl enviro
requirements are being allowed to take part in road transport.

Public Procurement: Promotion of clean and energy efficient road transport

TheDirective 2014/24/&JPublic procuremémtDi r e c t i v edh snergyCeffi@ency [égalE U
norms egarding public procuremenDthe e c t i v e énspror@ofich of/cléad /ariel @nergy
efficient road transport vehicles abd thee c t i v edh proc@réntedt byZbtitiek dperating in
the water, energy, transport and postal services sentmrasegajarding procurements in the field
of road transpare transposed in LatviRudylic Procurement Law

Amendments to the Section 17.3. B@ithe Procurement amtered into force 29 March 2016
introduce the tefite n e r g vy, thed afing @ to therenwranmental protection and climate change
mitigation provisions, in technical specifications for public supply and service contracts.
Amendments ensure that state direct management bodies procure energy efficient produc
servicse (the new Sectiond& pec i a l provi si on shadbeenmauder tind o n
entered into force froJdly 2016)n a newPwlic Procurement L.am forcest March 2017

these provisions are stated respectively in the Secaods5%0

As newPublic Procurement lleag come into force, @abinet of Ministers Regulatioi®6No
ARegul ations on the road transport categor
shall apply and the methodology for the calslithgocosts for the putting into service of the road
transpont e f ehave emedinto folcMarch 2017 as well.

Amendments to the Section 18 bathen Public Transport Ser{ecgsred into force 29 March
2016¥tate that Public TransportcggPvovider when purchasing road transport vehicles:

1 shall take into account the effect of the putting into operation thereof on energy an
environment, evaluating at least the energy consumption and the amount of the emiss
carbon dioxide, nimxides, nemethane hydrocarbons and solid particles as well as
economical substantiation of the-fiitldeof the vehicle,

1 may take into account, in addition to evaluation of energy consumption and emissions
the possibility to operate thelgdby the fuel having high biofuel mix (above 10%), by
pure biofuel or by electric power, if such operation is technically possible and econon
justified.

8 Including diesels &F Aategories, utilised in moderate climate conditiptisn éxenade fatic diesetsf 04 classes.

"Cabinet of Ministers Regulations No. 648 fiAmendmementsforon the Cab
Conformity Assessment of PG@rtazondj wmid Miireisstlr & uked i ne tNeo t 20 KkQu.ng a dNar .
par benzgogna un dozeNdegvielas atbilstgbas nov ber200d hatviart, gvailabed o pt e d
athttp:/likumiltloc.php?id=194227

71Public Procurement (Bublisko iepirkumu likumfrce up to 29.02.2@1Zatvian, availablétp://likumi.lv/doc.php?id=133536

72Public Procurement (Bublisko iepirkurikwimns)n force from 01.03.2@1 Latvian, availablétp:/likumi.lv/ta/id/287760

97



http://likumi.lv/doc.php?id=133536

4.3.2.2Economic measures

Electromobility Development

To enhance the development of electromelfiliylte ct r omo b i | ir2GlL D&% el o p
set out specific support policy areas referring to the main elements: promotion, including pu
subsidies, of electric vehicles; application of reduced tax rates/tax allowances; construction of
charging station network, innovative products, as well as public education and information
electromobility.

In 2016 th&oThas elaborated tidternative Fuels Development Plar2@D1d@dpproved by
Cabinet of Ministers Orde202m 25 Apli2017.

Support for Electric Vehicles (EV) and EV Charging Infrastructui2028) Itational CCFlI

The national CCFI programme f@n@€sions reduction in transport sector by supporting acquisitiol
of nevEVand installation of publicly availablegihghnfrastructure had been implemented by the
open tender announced in 2014. The support was providéd ouivféedectric engine is the

only one having zero GHG emissions). The beneficiaries were public institutions, derived public
andregistered in Latvia business entities. The projects had been implemented up to 31 March
The total efinancing provided by C@iristituted ~ 3 MEWRWithin the programme it was
supported acquisition of 174 EV and installation of 11 cluagihg ctatiall the CCFI contributed
55% in the total costs (5.4 MEUR) of the programme. CCFI 2016 monitoring report indicate
thousand tons of annual <2@ings.

Electric Vehicles (EV) Charging Infrastructure Development: EU Funds Planning2B&dod of
2020

Development of EV charging infrastructure is supported within the framework of the national Ope
Programmg Gr o wt h a n,dThemBatip ObfestivedNoI wWp porting the sh
car bon e c on q the Specifichjactivé 4.44ielfmt adresvee |l op EV charg
L a t 7¥sertiogs 3458) Investments are contributing in the fulfilment of requirements foreseen in
Directive on Deployment of Alternative Fuels Infrf20adi9EUrgarding electrobility.
Investments are in line with priorities sefidplirect r omobi | ity -DE¥&A o0p
allowing to ensure single national level charging infrastructure coverage. Introduction of the net
EV charging points will promote erferigntedlevelopment of vehicle market, as a result of which the
use of EVs in road transport will be promoted.

3 November 2015 tbabinet of Ministers had adopted the Regulations No 637 on Development
Electric Vehicles Charging Infrastructinaasal by the EU ERMBFThe responsible implementer

of the measuiie state stock compamyRoad Tr af f i c Actviies supportéd®i r e c t
creation of national EV charging infrastructure and the development of operator centre software
maragemenPlanned total amount of financial sup@#4 MEUR, of which ERDF suiph0#2

MEUR, state budget.252 MEUR. It shall be reached the following ERDF specific result and ou
indicator, target value in year 2023 indicated: (1) nostéléd BV charging pointsb0 points

(drect current fast charging stations with capacity at lea§?)5@digi¢red number of electric
vehicles in Latviag4d7 EVs.

73Electromobility Development Plan feét 0146 ( E| e k t r o mo b i 2016.g8dam)iswea by Cdbiset df MinidsErepuari)2054, 2 01 4 .
in Latvian, alable alttp:/tap.mk.gov.lv/mk/tap/?pid=40304985

“Ministry of Environment al Protection and Regi on dinateQleange | o p ment (
Financi al Instrument Ope@jriams omMPam KleiamaR® 1BWr ad inA o r fmiaavadablgau si rzs tAr
athttp://varam.qgov.lv/lat/darbibas veidi/KPFI/likumd/

“"Ministry of Finance. Operati-d20200 Bwialderataimamne AGr owt h and Empl oy me
http://wwwsfondi.lv/upload/Planosana/FMProg_ 270115 OP_ENG_2.pdf

%Cabinet of Ministers Regulation No 637 (03.11.&20ah3r Riema@arlidn fnrga ¢
in Latviao of t hvwet OpaerdtHmmlady rPerotgd a(mimet €iiGkwmi  Nr 152 fdADarbobas
atbalsta mUrga AAttostot ETL uzl Udes infrast ravaiatldat u Latvij Uo 0ost
http://likumiltloc.php?id=277693
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Development the infrastructure of environmentally friendly public transport

InEU Funds Planning Period ofZIPG{implementation 2022 includindgvelopment of the
infrastructure of public trangp®)are supportedvithin the framework of the naGgpeahtional
Programme 0 Gr owThemaacrObjectvedifolSaymemnt o ng t he sh
car bon econo mthe Specificalbjectives €ETtcor dével op the i
environmental l y .TheiusenfPTyis poomdtddibyg incteasa of snpniber tod
environmentally friendlycleshi(buses) of PT and length of tram lines; the flow of passengers w
direct from private transport to PT, decreasing the flow of road transport in cities. Thus, more €
urban transport infrastructure will be developed and emissionsedillinecstthents are made in
accordance with city development plans. Planned total amount of financial support: (1) fo
infrastructure development ~ 113 MEUR, of which Cohesion Fund support 96 MEUR and n
financing at least ~ 17 MEUR, (2) fimnmemntal friendly buses ~ 14.7 MEUR, of which Cohesion
Fund support ~12.5 MEUR and national financing at least ~ 2.2 MEUR. These investments will
at least 8 km new and improved tram lines and purchase of 50 environmentally friendly buse
anticipated that number of passengers of environmentally friendly PT will increase per 1.61 millic

baseline value of 86.81 million in 2012 to target vdRiendfi@8.passengers in ZG23ons 360
379),

Electrification of the Latviarilveay network

Railway development is among the most significant prerequisites for the creation of a sust:
transportation system. The Thematic Obje6tivNos t ai nabl e Transport a
2020 Operational Pr ome adaines thé Gwestmdnth Pricgitp &.2. E r
ADevel oping and restoration of comprehens
promoting noi s &hisdngedtment Pricoity inclnéesa anel $pecBicdQbjective SO 6.2.
A To e n spetitive and envirmmmentally friendly m&Work promoting its safety, quality and

Cc a p alsavirigytwo measures: (1) Latvian Railway ElectrificationMaahern{2ation and
Construction of Latvian Railway Infrastiuotge.the noted SO complegsiments into the
railway system are envisaged providing railway electrification as well as Latvian main railway h
be developed/renovated, a unified trains movement planning and traffic management systems
implemented in review of ti@fianization and optimisation of control equipment, the passenge
service infrastructure will be upgraded, the alarm system will be upgraded that will contrib
improving the total efficiency of railway carriage and significant redectizns GCOrailway

cargo transportation. The investments under the noted SO are planned to ensure sustainabilit
investments made in ZDO¥3 programming period of EU funds. The beneficiary is the State Sta
Company fALauAS amlL aktaidlDgasgidrdFzgnd financing for the SO is planned
~ 454 MEUR, national financing at least 80 MEUR.

Total length of Latvian railway tracks in 2015 ig81862®&5 only 251 km (14% of total) has been
electrified, with total length of contad3ih&sn. Thus, rate of electrification is significantly below
European average 55%. Currently the electrified lines are used for passenger trains only. Electt
of main railway lines will reduce the total costs of railway corridor, increasessoragbetit
additional cargoes, decrease external expenses and the environmental burden, ensure comg
with the EU transportation policy and long term objectives. The planned investments frol
Cohesions Fund (CF) directly focused toelaibivification is 346.6 MEUR, national financing at
least 61 MEUR, attracting additional financing is considered. It is envisaged total length of recon
or upgraded railway lines will constitute in yea8(®0RB resulting in decrease of ab@ual
emissions by 45126 tons.

“Mi nistry of Finance. Operati-20200 Bwiblderataimane A Growt h and Empl oy me
http://www.esfondi.lv/upload/Planosana/FMProg_270115 OP_ENG_2.pdf

78The total extended length of rails is 3172 km (includingerstat®figvays and access ways). In these figures it is not included 33 km of historical
narrowgauge railway
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4.3.2.3Fiscal measures

Latvia 2014 Report on the Progress towards the Indicative NatidheleBogrggirgets in 2014
2016%underlines the energy efficiency of vehicles can be upgraded by improving the taxation |
and its essential for Latvia to ensure in the transport sector adequate gtergy thraClave

the effect of reducing-esel energy consumption.

Excise Tax Transport sector

Law fAOn E8Restabkskees acaduresby which duty shall be inmgoAeds,14 and 18
determine theates of duty for gasoline and diesel oil. The actual dutiedleveld@ient is
presented ihablel.3 below.

Tabled.3The 152017, 2012019, and frorh January 2020 duties for gasoline and diesel used in transport
sector
Duties,
EUR per 1000 litres
2015 20162017 2018019 From 01.01.2020

Unlead gasoline 41121 436 476 509
Unlead gasoline with 5% (volume) of ethi
produced from agriculture origin raw maleri

Unlead gasoline with B%5% (volume) of ethan
produced from agriculture origin raw material

411.21 436 476 509

30% from the base rate

Latvia or imported from EU member state 123.36 131

Lead gasoline 45532 455.32 594 594
Diesel (gas oil); 332.95 341 372 414
Diesel (gas oil) with any mix of biodiesel 332.95 341 372 414
Pure biodiesel, produced in Latvia or imported

from EU member state 0 0 0 0
Qil gasses and other hydrocarbons (per 1000 k| 161 206 244 285

To promote the competitiveness of agriculture sector, the reduced tax rate is applied for the
amount of diesel (gas oil) which is used for agriculture land cultivation purposes, 50 EUR/1000 lit

The Amendments of the Law (tbiesa@k13 ), adopted in 2010, had introduced extyistor
natural gastilised as transport fuel. For the period 01-837.@2RP017 this rate was 99.6 EUR per
1000rh Starting froth April 2017 this rate is determined 9.64 EUR/1 MWh takauntirttee acc
highest calorific value.

Exemption from electricity taxation

Electricity Tax L&wtates the exemption for the electricity used for carriage of goods and pul
carriage of passengactuding on raénsport and public transport in towns.

®"ME (17 March 2014) . Information report fAOn ti2086aqgrordingdoecive t owar d
2012/27/EU of the European Parliament and of the Council of 25 October 2012 on energy efficiency, amen8iftCiret 2049 /3008112

and repealing Dir ectavalale dthd/ecelr@a.diEnemyistasiRs)dOcGnieBtI201@ Ciéeap en latvia.pdf

8L aw AOn Excise Dut i e sndatfah, aviilabies:/fikens.wv/doaphe?@m=88066 nodo k!l i 0) ,

8E|l ectricity Tax L aw iflAtviankavailabldt: avevwklimi.lgdoc.php?id=430602 | i k ums ) ,
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Annual taxation of vehicles

The measure is aimed at structural changes of the car fleet which will foster a reduction |
consumptiohe actual legal system is establishedlbgte AOn t he Vehi cl e
Company Car as% dhe law estaltled the annual taxation system for cars, which have been
registered in Latvia after 01.01.2005 depending on engine size, maximal power of engine and ft
of vehicle. For cars, registered before 01.01.2005, tax rate continues to depend aintitiee full mas
car.The latest amendments of the Law, adopted 23 November 2016, are introducing the new ap
- cars annual taxation based on the speg#imi€sions of the &aFor the cars registered up to
31.12.2016 the new approach will be appliegl fsten 2019 (thus, for the cars registered in the
period 01.01.20891L . 12. 2016 the Aold approacho will |
cars undergoing registration in Latvia after 31l id@@tsatelfhe reduced tax rades applok

based on the:

1 environmental aspects: the tax is not applied for the vehicles driven by the electric motc
(electromobilé%)

1 social factois(i) the tax is not applied for one vehicle if the owner of the motorcycle or ca
the handicapped perso family which has handicapped child, (ii) 20% (up to 31.12.2015) a
50% (from 01.01.2016) tax rate reduction is applied for one car/family car, if the family h
status of multichildren family (three or mowgardeldren), (iii) state sstutfilments
the taxation is not applied or reduced 50% tax rate is applied, (iv) the taxation is not appl
the vehicles having sport vehicle or historical vehicle status,

1 competitiveness of agriculture sector economics: the reduce&dgis gdpl{@8 for cargo
vehicles used in agriculture sector to provide both production process and agriculture pra
transportation process.

Differential vehicle registration tax rate (in force up to 31.12.2016)

The described measure fostered the mcadwamtages of cars with a smaller engine size and less
fuel consumption, having less s@@ifeenissions. The legal was framtdeellg w i On Car
Mot orc%whechadétermined the tax rat ¢orthor tt
cars which were previouslyregiatered or registered abroHut. Law stated two different
approaches:

1 for those cars, which had been registered for the first time abroad before 01.01.200¢
underwent the first time registration in basad on age of car and engine size;

1 for those cars cars, which were previousygistemed or had been registered for the first
time abroad after 01.01.2009, and underwent the first time registraiidrased a@ivia
specific C£&missions.

Due tohe latest amendments ofLttew A On t he Vehicle Operatic
adopted in 23 November 2016, are introducing the new egmsreaciual taxation based on the
specific C{&&missions of the car (see the chapter above), themn®tadi Car and Mot o
is repealed from 01.01.2017.

2. aw AOn the Vehicle Operation Tax and Company CaftogdasbN@TnadsekHb
likums), latest amendments of the Law adopted in 23 Novembatvidi, Gvailatttp:/likumi.lv/ta/id/287291

83|f the data on e€pecific emissions are not available, the taxation continues to be based on the full masssofithee @ardergjime maximal

power

84Starting from 01.01.2016 it is applied Companya@aofTa® EUR per month for the electromobiles owned by the companies

_aw AOn Car and Motorcycle Taxo (Likums f Pimlatvianjaeagableataut omobi Nu
https://likumi.lv/doc.php?id=81065
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4.3.2.4Information and Education

New passenger cars labelling on fuel economyoratiag information regarding fuel consumption
(litres per 100 km or km per litre) aremX3ions (grams per km).|aedling was introduced in
Latvia in 2002 to fulfil the requirementDakttre 1999/9¢/Hn July2004Regulations of the
Cabinet of Ministek®.608% came into force implementing the requirementDioécthe
2003/73/EC

Information regardmigjgation achs and their effects in Trarsgidis summarizedTiablet.4.

Tabled4.4 Information on mitigation actions and their effects in Transport sector

Name of mitigadtn ~ Objective and/or  Type of Status of Implementing . !Esu_matg of
. L . . . . mitigation impact,
action activity affected instrument implementatior entity kt CQeq
2020 2025 2030
. . Low carbon
Biofuel Mix : i -
Obligation fuels/electric cars ; oo atory Implemented  MINistrY of 81.0081.00 81.00
. increase in reneva Economics
Requirement
energy
Efficiency

improvements of
vehicles; Low carb«
fuels/electric cars; Fiscal
Demand

management in

transport

Efficiency

improvements of

Excise Ta®

Transport sector NE

Implemented  Ministry of FinanNE  NE

Ann_ual taxation of vehlcle_s; Modal shi Fiscal Implemented Ministry of 41.0041.00 41.00
vehicles to public transport ¢ Transport
nonmotorized
transport
New Passenger |Efficiency
Cars Labelling on mprovegnts of Regulatqry Implemented Ministry pf 56.00 115.0C 115.0C
Fuel Economy vehicles; Low carbt Information Economics
Rating fuels/electric cars
Systematic
inspection of the | Efficiency Ministry of
technical improvements of  Regulatory Implemented y NE NE NE
- . Transport
conditions of moto vehicles
vehicles
Development of | Modal shift to publi Ministry of
public transport |transport or non  Economic Implemented y NE NE NE
. ‘ Transport
network motorized transpor
Ministry of
. Environment
Electromobility Low carbon Economic Implemented Protectionand NE NE NE
Development fuels/electric cars :
Regional
Development
Switching from foss
Elfactrlflcatlon of |fuel tollqw carbon f Economic Planned Ministry of 4500 45.00
railway network | (electricity from Transport

renewables)

86Regulatiws of the Cabinet of Minidter60®n information intended for consumers included in labels and ateettisrdonel consumption of
new passenger cars and @@issiongNot e i k umi par mar gUjumU un rekimthaisj wupai kPaup
automobi Nu de gv i p, lindaiap, availdoleigtd/likumillwdopbp?id=91538
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4.3.3 Agricultue
4.3.3.1Regulatory measures

Implementation of tRérates Directive (ND) 91/676&pE@Vater Framework Directive (WFD)
2000/60/EE@ to national legislation promoted several measures to reduce GHG emissions
indirectly affected ammonia emissions eBfaitathal Emission Ceilings Directive 2001/844tC

norms arising fr@ouncil Directive 91/676/Ed€erning the protection of waters against pollution
caused by nitrates from agricultural sources have been lrmldadHollutig20 June, 2D

that set base to regulation on protection of water and soil from pollution with nitrates caus
agricultural activity.

The Law sets requirement to the Cabinet of Ministers to regulate the criteria for determinatic
managing of highly vulnetahiigories with increased requirements for the protection of water and s
Law on Pollutiafso classifying polluting activities into Categories A, B, and C, considering the qui:
and effect or the risk of pollution caused to human healthvaodrtientenn agriculture sector
polluting activities requiring a Category A permit are farms for the intensive rearing of pigs and
with more than 40 000 places for poultry or with more than 2 000 places for production pigs wit
over 30 kgvith more than 750 places for sows). These farms shall apply the best available techr
to prevent pollution.

The purpose baw on Environmental Impact Asse$3thétay, 2001) is to prevent or reduce the
negative impact of the implementation adtithiees of a planning document thereof on the
environment. Objects requiring Impact Assessment in agriculture sector are installations f
intensive rearing of pigs or poultry with more than 85000 places for broilers; 60000 places fo
3000 plees for production pigs (over 30 kilograms); and 900 places for sows.

According thaw on Pollutiseveral requirements regarding agricultural practice and manur
spreading were introduced irRéglations of the Cabinet of Ministers ao82d 023
December 20MRegul ati ons on protections of water
agri cul t andBdgulatonstof thiel Gabinetsob Ministers atnpRa on 23 December
2014 nASpecific requiateimeinttise & .Requicaants mdudeds hod
in Regulations that could be linked to mitigation measures of GHG emissions are described belo

Crop fertilisation plans

Crop fertilisation planning is based on the knowledge of physical and chiesnmfabgitcgoed
involves performing soil tests, designing a fertilisation plan and its practical implementation as
calculating the balance of N, which plays an important role in efficient farming. The main purpo
ensure optimum cropigatibn, increase crop growth and yields, meanwhile decreasing the amoun
unabsorbed N results in economic and environmental |g83ssEwjssdds are produbedatvia,

if the managed agricultural land in vulnerable territories is largearidam@® hor farmer grows
vegetables, potatoes, fruit trees or fruit bushes in an area of 3 ha and more in vulnerable ter
farms need to prepare fertilisation plans based on N content in manure and requirements for
crop fdilization arekpected yield.

Management of nitrate use at vulnerable territories

Management of nitrates in vulnerable territories and requirements for pollution decrease cau
nitrates from agricultural sources include restriction for nitrogen usage itredeatitmaciing

and indirect® emissions. The limit of nitrogen usage is 170 kg of nitrogen from manure and dige
per hectare.

Improvement of manure management systems

An appropriate manure management system allows storing manure in aftiemlyonment
avoiding/reducingONemissions. The measure consists of renovating/improving an existing mar

103



management system or constructing a new system. Requirements refer to farms wAild more thai
(animal units), and 5 AU in vulnerablesterritori

Requirements of manure spreading

The main target is to increase nutrient uptake efficiency and decreasefhamniéniOrun
emissions. Incorporation of manure promote denitrification and et cagalséndiire cbON
emissions.

4.3.3.2Common Agridtural Policy driven economic measures

The latest reform of @@mmon Agricultural P¢@AP) introduces a new instrument, the green
payment, to deal with the environmental impacts of agriculture. The green measures includ
diversification, mainitag permanent grasslands and introduction of ecological focus areas. In La
the current programming period until 2020, also envisages financial support for introducing mi
measures of GHG emissions with a focus on climate and envirenaiigragligultural practices

or the green component.

Crop diversification is designed to encourage a diversity of crops on holdings which have arab
Land that is considered as Ecological Focus Area may include: buffer strips, nitrpged fixing cro
other. Buffer strips promote minimizing of nitrogen leaching, however introduction of leguminou
on arable |l and |l ead to the fertility i mprov

The purpose baw on Agriculture antlaRDevelopmdhtMay, 2004) is to provide a legal basis for
agricultural development and to specify sustainable agricultural and rural development po
accordance with the CAP of the EuropeanRéegidations of the Cabinet of Ministers No.126
adbpted on 10 March 2015 sets procedure for awarding of direct payments to farmers. The proce
based o&kU Regulation No. 1307/201t3 European Parliament and of the Council of 17 Decembe
2013 establishing rules for direct payments to farmsuppodeschemes within the framework of
the common agricultural policy and refealimgl Regulation (EC) No. 63742@38June 2008

and Council Regulation (EC) No 73(009 January 2009, as welC@smission Delegated
Regulation (EU) No 63B420 11 March 2014 supplemeRegglation (EU) No 1307/2018e
European Parliament and of the Council establishing rules for direct payments to farmers under
schemes within the framework of the common agricultural Qaioynissidn Irepienting
Regulation No 641/26146 June 2014 laying down rules for the applRetgoiabdn (EU) No
1307/2018f the European Parliament and of the Council establishing rules for direct paymer
farmers under support schemes within the fradfngvweockmmon agricultural policy. According to
the law and resulting regulatioRegulations of the Cabinet of Ministers N@.0362015),
Regulations of the Cabinet of Ministers Mdop&l on 30 September ZRadulations of the
Cabinet of Msters No. 60fdopted on 30 September 2014Ragdlations of the Cabinet of
Ministers No. 2@8opted on 16 March 2010 following mitigation measures of GHG emissions
implemented in Latvia.

Introduction of leguminous plants on arable land

Growing teiminous plants considerably increase the accumulation of symbiotically fixed atmosj
nitrogen in soil. Legumes can fix up toNBB&leand this N amount is equivalent obtained by means
of fertilisers. In addition, legumes provide the aftertrepNvatcumulated in soil, which reduces
the amount of N to be applied in the next season.

Legumes are able to enrich soil with N. Interest in growing legumes grows with rising N fertilizel
The replacement of the N fertilizer with legumesatefEnthe quantity of legume returned to the
soil, (2) the content of symbiotically fixated N in the residues, (3) the availability of N residu
legume to the subsequent crops and (4) the amount of residue incorporated to soil.
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However, legumevédigher 2 and C&emissions compared to cereals and gra€seanibe
released from N during the growing season, but larger amounts are released from the decom,
after cropping season.

Organic farming

This measure includes environmentadlly fiszeming methods with no influence on nature, improved
cropland management and reduction of synthetic fertiliser use. Benefits of this measure are de:
nitrate leaching and increased biodiversity. The state ensures support to organgh farmers tl
subsidies.

Maintenance of amelioration systems

The measure involves the renovation of existing amelioration systems or the construction ¢
systems in wet arable lands. An amelioration system allows draining excessive water from the
the roobf a crop; as a result, oxygen can access the root as well as an optimum moisture regim
in. The soil structure which is improved by amelioration system ensures better fertiliser absorpt
less nitrogen roff, thus affectingdNemissions.

Pronotion of biogas production

The purpose of measure is to use bioresources (mainly or only manure) to produce biogas w
burnt to generate electrical and/or thermal energy. By implementing this measure the mar
efficiently used, odour is reduakhigimuality fertilizealled digestai® obtained. In agriculture,
animal waste is a good raw material for the process, same as food waste, energy crops an
residues. An anaerobic digester can be built to serve one single farm oraolleeighbsigrifig

farms. There are a couple of differences in the technology process. Solution depends on the
manure on the farm, climate zone, investment opportunities and existing equipment.

4.3.3.3Market driven economic measures

Precision fertiliser agpation

Precision fertiliser application is a set of activities that involve the use of the newest technolog
GPS, the GIS, sensors, software, applications, specially equipped fertiliser spreaders, etc.) in [
fertiliser application rates ianirtiliser spreading. This measure leads to fertiliser savings whic
results in reduction e®Mmissions. The main advantages of this activity are (1) increase in yie
providing optimum crop fertilisation, (2) financial saving by ensuangathatitteiifficient crop
nutrients are not ofetilised, (3) environmental benefit® lyissions decrease and decrease in
nitrate leaching. The implementation of measure can reach fertilizer8@ings to 15

Integrated farming

Regulations oftiCabinet of Ministers No. a@66ted on 15 September 2009 set requirements for
integrated farming in Laivi@ implementation of integrated farming is set of activities that invol
rotation of crops, soil agrochemical tests, development lifatiop [datis, fields monitoring and
limited crop protection chemicals. This measure is based on environmentally friendly cult
technology and optimal use of fertilizers by ensuring crop health, yield and soil fertility. The rules
the farmgnand storage requirements for farmers who want to label products, certifying that they
been grown using integrated breeding methods. Farmers who grow the products using the int:
farming method must regiStee State Plant Protection Service.

Planning feed rations

Feed planning is a set of concerted activities: acquiring information about livestock needs (proc
tests), designing feed recipes, doing feed tests and preparing the feed. Feed planning means of
the content of nutteeim the feed according to what is needed for animals, i.e. according to their
age and reproductive status. This measure reduces the negative impact on the environmen
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balanced diet and animal performance influence the pace of proctimamdind, fwhich, in its
turn, affects® emissions.

The largest and widest rural consultancy enterprise covering the whole territatyiaf ERatvah
Advisory anftfaining Centpeovides progrdin i B Ahe program also offers a Rational Evaluator
function that displays economic information, key nutrient relationships, and timetables for speci
levels to show if these feed rate components have reached theirlgeatatladseedingnsd

are developed by a livestock consultant using the computér prayRma program offers:
catering plan for animal groups; catering plan for each animal individually; information of feed
during the period; advice on ways to buy a medl jglad; dormation on expected milk yield or live
weight gain; fodder costs per liter of milk production; lactation curve.

Minimum tillage

The weed control methods and agricultural machinery allows the cultivation of many crops with
or no tillag&his practice is increasingly being used worldwide. The impact of reduc€ tillage on
emissions depends on soil and climatic conditions: reducing nitrogen emissions in some areas p
NeO emissions; elsewhere it can reduce emissions or haveahle ineaact.

Minimum soil tillage increases the content of organic matter in soil, which reduces the inter
oxidation and contributes to the accumulation of carbon in the soil and increases water infi
capacity and assists in maintainingisruim moisture regime in soil for crops, which increases croy
yields and reduces the leaching of nutrients. The drier and stonetstattlsoils are more
suitable for minimum tillage.

Nitrification inhibitors

Various nitrification inhibitors, areicimemical compounds, can be used to slow down the conversic
of ammoniuh to nitratll. These inhibitors can increase the amount of N available to the plants &
can have the beneficial effect of decreasing the quantity of nitrate leachimgdinaighargto

nitrate in ruoff water ending up in rivers. The nitrification inhibitor provides nitrogen availabili
plants. Nitrification inhibitors are not widely used, but there are companies that offer to buy this f

Information regardingigation actions and their effe8tgicultureectoiis summarized Tiable
4.5.
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Tabled.5 Information on mitigation actions and their effects in Agriculture sector

Estimate of mitigatio

Name of migiation action Objective and/or activity affecte . Type of . Status Of. Implementlng impact,
instrument implementation entity
kt CQeq.
2020 2025 2030
Increase of land area under organic farming relative to Rediction of fertilize_r(manyre US€ Eonomic Ministry of
. cropland; Other activities improvir .’ Implemented : 213.00292.00370.00
agricultural land Information Agriculture
cropland management
Support fqr evolving of precision agriculture '[echnologuimproving cropland management Voluntary Planned Ministry of NE NE NE
crop growing farm®treduce nitrogen use Agreement Agriculture
Support for evolving of precision livestock feeding appr Voluntar Ministrv of
in cattle breeding farms to develop feeding plans and |Improved livestock management Y Planned ISty NE NE NE
. . . . - Agreement Agriculture
promote high quality feede to increase the digestibility
. . . . Voluntary Ministry of
Introduction of leguminous plants on arable land improving cropland management Agreement Adopted Agricuite NE NE NE
. . Reduction of fertilizer/manure use Ministry of
Management of nitrate vulnerable territories cropland Regulatory Implemented Agricuiture NE NE NE
Requwements for_ the protection of soil and water from [Reduction of fertilizer/manure use Regulatory Implemented M|n_|stry of NE NE NE
agricultural pollution caused byrates cropland Agriculture
Reduction of fertilizer/manure use Ministrv of
Crop fertilization plans in vulnerable zones cropland; improving cropland Regulatory Implemeatd A ricuI)t/ure NE NE NE
management ¢
Requirements for manure storage and spreading Improved animal waste managen Regulatory Implemented M|n_|stry of NE NE NE
systems Agriculture
. . . . . Voluntary Ministry of
Agricultural land under integrated farming practice. Improving croplandmagement Agreement Implemented Agricuiture NE NE NE
Cropland drainage Activities improving cropland Economic Implemented Mln}stry of 6.10 6.10 6.10
management Agriculture
Production of legumes Improved management of orgasicEconomic  Implemented X;:gh?{u?; 66.00 66.00 66.00
Extensified crop rotation Improved management of organicEconomic  Implemented X;EL?{U?L 33.00 33.00 33.00
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4.3.4 WasteManagement

The most important document that desiceibegtvian progress and planned policies on waste
management is "Waste management plan 2028th approved by @abinet of Ministers order

No. 10021 March 2013. The waste management system is one of the most important directions
EU anddtvian legislation on environmental protection. In general, this is governed by the Latviar
than 40 laws and regulations, includidgstee Management LénglLaw on Regulators of Public
UtilitiestheMunicipalities Lawd théNatural ResourcemxT.awThe Regulations of the Cabinet of
Ministers, which have an effect on GHG emissions within the waste sector:

1 Regulations of the Cabinet of Ministers Naddii8d on 27 December 2R&gulations
Regarding the Construction of Landfill Siandgement, Closure anduReation of
Landfill Sites and Waste Dumps ";

T ARegul ati ons Regarding Sepa-wusatRecyciig ande C
Materi aj Recoveryo

1 Regulations of the Cabinet of Ministers Hdogi@sl on 21 June 2(Arbcedures for the
Management of Certain Types of Hazardous Waste";

1 Regulations of the Cabinet of Ministers Mdog@t on 24 May 2(Ré&quirements for
Incineration of Waste and Operation of Waste Incineration Plants";

1 Regulations of the Cabinetimbtets No. 4&topted on 21 June 20Wining waste
management procedures”;

1 Regulations of the Cabinet of Ministers Nmlop831 on 30 August 20perational
programmé&srowth and Jolsgiecific target 5.11T o pr omot e di fseer ent
recycling and recoveryo for measmmlege 5. 2.

1 Regulations of Cabinet of Ministers Nuf. 2B4uly 201Bperational programi@Geowth
and JobsSpecific target 5.2flTo pr omot e d iefrduserrecycting ang p e s
recofver ymeasWast &. 8epbakaté@ collection sy
rul eso.

In order to promote recycling of waste and reuse oNptadald®esources Tax &etw the tax
rate for waste dispo$al|et.6 andTablel.7).

Tabled.6 The tax rates for waste disposal from July 1, 2009

The tax rate for The tax rate for The tax rate for
the period the period the period
01.07.2009. 01.01.201@. 01.01.2018.
31.07.2009 (Ls) 31.12.2010 (Ls) 31.12.2011 (Ls)

tonne 1.25 3.00 5.00 7.00

The tax rate for
the period from
01.01.2012. (Ls

No. Waste type Unit

Municipal waste

Corstruction and building
destruction waste
(including soil excavated

2. o tonne 1.25 5.00 10.00 15.00
from polluted sites in nen
treated form)
Asbestos in the form of
3. fibres and dust tonne 10.00 25.00 25.00 25.00
4, Hazardous waste tonne 25.00 25.00 25.00 25.00

. Production waste tonne 1.25 3.00 10.00 15.00
* Note: 1 EUR = 0.702804 Ls
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Tabled.7 The tax rates for waste disposal from January 1, 2017

No. Waste type Unit The tax rate for The tax rate for The tax rate for The tax rate for
the period the period the period the period
01.01.2019 01.01.2018.  01.01.2019. 01.01.2020.
31.12.2017.  31.12.2018.  31.12.2019. (Eur31.12.2020. (Eur

(Euro) (Euro)
1. Municipal and industrial | tonne 25.00 35.00 43.00 50.00
waste, which areoh
hazardous
2. Hazardous waste (also | tonne 45.00 50.00 55.00 60.00
industrial hazardous
waste)
*Measure is included fiwith additional measureso projectio

Information regarding mitigation actions and theiVg&stesedor is summarized ablet.8.

Table4.8 Information on mitigation actions and their effedtgastesector

Objective Estimate of

Name of mitigatior Type of Status of

. and/or activity . . . Implementing entity mitigation impact
action I — instrument implementation kt CQeq.
2020 2025 2030
Reducing of Reduced Ministry of Environmen
biodegradable wast L Regulatory Implemented  Protection and RegioniNE NE NE
e landfilling
landfilling Development

Ministry of Environmen
Regulatory Implemented  Protection and RegioniNE NE NE
Development

Increase of Municip Enhanced
waste recycling recycling

4.3.5 IndustrialProcessesand Product Use

ImplementationBést Available Techniqi#sTjis the PAM which is particularly important one for
GHG emissions reductionPiU Requirements set Directive 2010/75/B the European
Parliament and of the Council Bbvmber 2010 on industrial emissions (integrated pollution
prevention amdntrol) are overtaken with natioaalv i O n 87. RBawfDh Rdllutiarstates

principal framework for the implementation of BAT. Namely, conclusions on the best av:
techniques is a description of the BAT specified by the European Cahansssion &b industry

or polluting activity, as well as the emission levels associated with the BAT, consumption levels
materials, monitoring of the polluting activity and the remediation measures of the site applicabl
polluting activi§perator of pollution activity shall use the conclusions regarding the BAT as the b
The LawodsiBR3dctainan Chloi ce Thereof i n SRhiespect
that (1) BAT are applicable to the most effective and penipesisigiedl and operational methods
development stage in which is shown the actual applicability of specific methods in order to prev
i in cases where prevention is impdssdiece emissions and the impact on the environment as a
whole, and thare intended in order to specify the basic principle for the calculation of emission |
(2) the concept Atechniqgueso shall i nclude
designed, built, maintained, operated or decomn(8kideetiniques are available if they are
economically and technologically substantiated and, irrespective of whether they have previous
used or introduced in production in Latvia, it is possible to implement them in a specific industria
takng into account the relevant costs and advantages, (4) Techniques are the best if they incluc
technologies and methods by the application of which it is possible to ensure the highest I
environmental protection at large. The responsitiie- anéh&tate Environmental Servige

87Law on PollutionL i k u ms p a,radoptéd 4508.20ilbatein, amailable kttps:/likumi.lv/doc.php?id=6075
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checking the operators’ applications for r
proposal regarding the choice of BAT.

Fgases
The most important EU regulations affecting the argeaet afd*

U The Regulation (EU) No 517/26flAhe European Parliament and of the Council on
fluorinated greenhouse gases and reRedglitgtion (EC) No 842/2006

U TheDirective 2006/40/&CGhe European Parliament and of the Council relating to emissior
from atconditioning systems in motor vehicles and aGwmmdidirective 70/156/EEC

Also technical development has affected the development of emiggsnReguktion follows
two tracks of action:

U improving the prevention of leaks fromesqjutpntaininggases. Measures comprise:
containment of gases and proper recovery of equipment; training and certification of per:
and of companies handling these gases; labelling of equipment-gasgginiragdrting
on imports, exports amblpction of-grases. Several bans on the placing in the market,
maintenance and service products and equipment containing HFCs with high GWPs
requirements of the new regulation.

U avoiding -§ases in some applications where environmentally supeticesaites cest
effective. Measures include restrictions on placing in the market and use of certain produc
equipment containingglBes.

At national lewake Regulation N0.563 of the Cabinet of Minister® ohlsggem@al restrictions and
prohbitions regarding activities with-depteting substaed®D$ and Fgases sets requirements

for Fgas operators according to prewgasRegulation (EC) No. 842/2806h is noveplaced

with theRegulation (EU) No 517/2Nadional €gulation déNS63is related to containment, use,
recovery and destruction of cergases. These rules accompany the provisions relating to the
labelling of products and equipment containing these gases, to the notification of informati
prohibitions on comomdisation, as well as to the training and certification of personnel ar
enterprises. The Regulation N0.563 prescribes specific restrictions and prohibitions on the han
ODS and-gases, as well as the responsible institutions for implefetdicopean Parliament

and of th€ouncil Regulation (EC) No.100%/28Regulation (EC) N0.842/2006

Solvent Use

~

Law @ On®8&iodiownthei pacedures by which emission of volatile organidscoanp
installations, in which organic solvents are used, shalllleghinit@ans arising from the following
directives have been included in this Law:

U Directive 2010/75/&8lthe European Parliament and of the C@4ivdveimber 2000
indwtrial emissions (integrated pollution prevention and control),

U Directive 2004/42/BCthe European Parliament and of the Council of 21 April 2004 on tl
limitation of emissions of volatile organic compounds due to the use of organic solvel
certain @ints and varnishes and vehicle refinishing products and Rineetiding
1999/13/EC

U Regulations of the Cabinet of MinistersS88ladigied on 2 April 28l1Re gul at i ons
emission of volatile organic compounds from installations, in evhick orgamie nt s a |

88 Cabinet of Ministers Regulation No 563 (12.07.2011) on on special restrictions and prohibitions regarding activities with

ozonedepleting substances and fluorinated greenhouse gases (Noteikunii Nn5@8iNotep ar Qpagi em i erobegoj umie
darbobUm ar ozona sl Uni noUr dogUm availaeld dttps:/likumi.\dbcuplopRid+2387@6 s i | t umndc e
89Cabinet of Ministers Regulation No 186 (02.0429A®) lonit emission of volatile organic compounds from installations, in which organic solvents
are MYedodba, kUdUO ierobegojama gaistogo organi sk pconsams/légal noonjsu mu e
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contains legal norms arising Mioective 2010/75/Bbid Regulations of the Cabinet of
Ministers No.2atlopted on 3 April 260Re gul at i ons Regarding t
of Vol atil e Organic Caantpitsegal sormE arisimg fr@e r t
Directive 2004/42/EC.

Information regarding mitigation actions and theidleRéststior is summarized abled.O.

Tabled.9 Information on itigation actions and their effectdmiPUsector

Name of mitigation Objective and/or activii Type of Status of Implementing . !Eshmat_e €
. . . . ; mitigation impac
action affected instrument implementatiol entity kt CQeq

2020 2025 2030

Efficiency improvement
industrial engse sectors
Efficiency improvement
buildings; Efficiency
improvement in service
tertiary sector

Ministy of
Environment
Economic Implemented Protection and 38.0C38.0C38.0C
Regional
Development

Investment Support i
Industrial Buildings'
and Technologies'
Energy Efficiency to
Reduce GHG emissic

Investment Support tc

Improve Energy Efficiency improvement . Ministry of
Efficiency in Food |industrial engse sectors Economic Adopted Agriculture NE NE NE
Processing Enterprise
. Reduction of emissions M|n|_stry of
Reduce emissions of fluorinated gases: Environmental
fluorinated greenhous 9 ' . Regulatorylmplemented Protectionand NE NE NE
Replacement of fluorin: )
gases Regional

gases by other substan Development

4.3.6 Land uselLanduseChange androrestry

Rural Development Programme2PQ0éhereinafter referred tad &DP20142020) is the most
important tool contributing to the climate change mitigation in LULUCF sector. The climate ¢
mitigation measures in LULUCF seetatesignated on the base of consultations with non
governmental organizations and taking into account national circumstances, in order to purs
mitigation potential and contribute to implementation of other policies and ecosystem service
biologcal diversity and water protection. RDR202014ets three ldegn strategic rural
development policy goals:

1 competitiveness of agriculture;
1 sustainable management of natural resources and climate policies;
1 balanced territorial development ineagal ar
Following climate change mitigation measures are included in t2ORDP 2014
1 development and adaptation of drainage systems in cropland;
1 support to introduction and promotion of integrated horticulture;
1 growing of legumes;
1 maintenance of biodiwgrsigrasslands;
1

development and adaptation of drainage systems in forest land;

arisingrom Directive 2010X5in Latvian, availabldtps://likumi.lv/doc.php?id=2%6@fBabinet of Ministers Regulation No3ZBL2@0) on
the Limitation of Emissions of Volatile Organic Gomgound m Ce r(N @ati mi Pumidugdrs 0gai stogo organi sko
no noteiktiem produkliemntains legal norms arising from Directive 200d/Maf#ah, availablét@#ps/likumi.lv/doc.php?id=155476
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afforestation and improvement of stand quality in naturally afforested areas;

regeneration of forest stands after forest fires and other natural damages and preve
measurein forests;

1 improvement of ecological value and sustainability of forest ecosystems.

There are several regulations adopted for implementation of the measures listed-202@ RDP 201
particularly:

1 Regulations of Cabinet of Ministers NlmmM DI 2015 on assignment, administration and
supervising of the European Union support for improvement of environment, climate anc
landscape during the 28020 planning period;

1 Regulations of Cabinet of Ministers Nimm®8.08.2015 on assignmaeministration and
supervising of the European Union support for implementatiomoftees t me nt s i r
of the forest amea&sae, and vitality of fores

1 Regulations of Cabinet of Ministers Nl@m384.06.2016 on assignment, adminestichtion
supervising of the state and European Union support for implementation of the ac
AEstabli shment and i mprovement of equiop
forest heal t h, f withie the scqapes of temasuasih @pord fors e a s
preventive forest measures and regeneration of forest in case of forest fires, na
di sturbances a n d imgeméntged undex asrae pareé of ¢he eneasuseo
Al nvest ments in forest development and i

Information regarding mitigation actions and their éftdt#Cigedor is summarizedTiable
4.10

Tabled.10Information on mitigation actions and their effects in LULUCF sector

Name of Objective and/or activit  Type of Status of Implementing ESTER € fiHgEn

o . . . . . impact,
mitigation actior affected instrument  implementation entity kt CQeq.
2020 2025 2030
Forest thinning Improve forest Economic  Implemented Mm_|stryfo 28.00 28.00 28.00
management Agriculture
Forest improving forest Economic  Implemented  MINISUYOf 44 56 18.00 18.00
regeneration management Agriculture
Drainage in fores Prever_mon of drainage Economic  Planned M|n_|stry of 15.00 15.00 15.00
rewetting of wetlands Agriculture
Afforestation Afforestat!on and Economic  Implemented Mm_|stry of 48.00 48.00 48.00
reforestation Agriculture

4.3.7 Crosssectorial

Latvia is implementing esestorial climate change mitigation policies and measures that affe
severalsectors of the national economy simultaneously. Stsettamabspolicies include
implementation of the EU greenhouse gas emission allowance trading scheme, applying of
instruments, green procurement, public information programmes tedocdrehaisdions.

European Union ession allowances trading system

The regional emission allowances trading system has been in operation in the EU Member St
from January 1, 2005. The system was establish&irégtitteeof the European Parltaanel

Council 2003/87/B€ 13 October 2003, which establishes the system of trade of allowances
emissions of greenhouse gases in the Community and aGmnus| tbeective 96/61/H@

basic goal of the EU ETS is to promote actual reductonisdi@ from installations covered by
ETS, thus, helping the Member States and also the European Union to comply with the re
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obligations for reduction of emissions provided for in Kyoto Protocol in the most profitable manr
scheme has bedivided into a number of trading periods. The first ETS trading period lasted tt
years, from January 2005 to December 2007. The second trading period ran from January 20
December 2012, coinciding with the first commitment period of tteed{ydteeRhord trading
period began in January 2013 and will span until December 2020. Compared to 2005, when
ETS was first implemented, the proposed caps for 2020 represent a 21% reduction of greel
gases.

The Latvian National Emissionsvadices Allocation Plan for-2028was approved by the
Ordinance of tlgabinet of Ministers No. d@29 September 2(11Dn Emi ssi ons A
Allocation Plan for 2218 2(Witb amendments in 2013). According to the plan there had been ¢
installabns from Latvia participating in the EU ETS during the period. In 2016 it participate
stationary operators and 3 avio operators.

The procedure ©© emissions taxatimnprescribed byetNatural Resources Tax%L.alhe tax

rate per 1 ton of £€nssion has been gradually raised rapttieo starting rate of 0.142 EUR
(01.07.2005) up to 4.5 EUR (from 01.0ITR@15\)bject of £@xation is C@mitting activities
(installations), for which a GHG emission permit isfrégpimetbunt of thatiaty (installation) is

below the limit defined for inclusion in EU Emissions Trading Scheme. The tax shall not be paic
emissions of @@hich emerges (i) while using RES and local fuel peat, and (ii) from the installa
participating in EUSET

Taxation on noxious air polluting emgsiates synergy effect witht@&@tion. The procedure of

air polluting emissions taxation is prescribed\bjuthe Resources Tax.LEwe taxable are
emissionsf PMLO (75 EUR/ton), CO (7.83 EUR/tory, H¥6l and other nomganic compounds
(18.50 EUR/ton),SNQ, VOC, #n(85.37 EUR/ton), metals (Cd, Ni, Sn, Hg, Pb, Zn, Cr, As, Se, Ci
and their compounds recalculated for the relevanOgretzd)dvlated to vanaditf38.30 EUR

/ton).

Green Phblic Procurement

The green public procurement guidelines were adopted in Latvia in December 2008, this do
encompasses a detailed documentidfhedc o mmendati ons for the Pr
by State and Mublshed itmg adbsiteAod theh LatviantProeusement Monitoring
Bureau. These recommendations contain references to procurement legal documents, mod
including energy efficiency criteria into the procurement conditions as well as explanations regar
practickapplication of these criteria. The requirements of green procurement had been included
programmes financed by national CCFI. In 17 February 2015 the Cabinet of Ministers had appr
theh Gr een Procur ement RrOdAtardingthe p@lisems offthe Sectipre a
19 of the reastedPublidProcurement Ldiw force frodhmarch 2017), tBabinet of Ministbiss
adoptedthRegul ati ons No 353 MARequi r enrecedurse Theyf Gr
shall BL evhich papd conee éhtp fardely 2017

The particular CCFI prograinfd@ o mot i on Under standing on t he
Emi s si o n swasRmaptemented o years-2018. The financial support was available for
publications in msasedia for both general and targeted audiences, thematic broadcasts, them
workshops, trainings for targeted audience groups, educational projects for pupils and students
primary, general and professional educational institutions. iihesberediaegistered in Latvia
mass media, broadcast organizations, NGO, foundations, municipal or regional energy agencies

©ONatur al Resources Tax lindatviaf, Bvailatdes:/fikensi.w/dos.php?ideld4d0f Na | i kums) ,
“MEPRD. Or de ryfoNtbe UBeSobEmisstonsrAtiotatiogst i oni ng | nedtrwmend @l ddEmasiiast Kume
strat Ugi jamiable attp:/varan adv.wiatéandi/ekii/likumdosana/
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educational institutions. The total suppeidegprdoy CCFlI was 0.753 MEUR 22
information/education/training progeetsnwplemented.

In years 203Z0D16the promotion of public understanding on the importance and possibilities of C
emissions reductibas been supported by the progrénat i onal otheEBat e F
Financial Mechanism for years220@Thefollowing activities have been suppotiéd the

Small Grant Schem@) education/training programmes for professional audiences, municip
specialists and teach&$education modules for vocational secondary education programmes a
professionatiacation programmes of high (graduate) §8Jemhisational activities and actions for
pupils of primary, general secondary and vocational educati@isfdroson campaigns and
public actions in mass media, websites, radio, (5) resetsaielpteg to climate change issues,
important, these projects also had significant public information component. As a result of th
tender it was approved in total 18 projects. The contracted EEA financial support for these f
constituted+. 85 MEUR. Il n addition, w iptogramme it ime Op
supported the low energy buildings (5 projects with theuptabEBf 4.454 MEUR). The measure
has important demonstration value.

Information regardingsssectoalmitigation actions and their ei$essnmarizedTiablet.11

Tabled.11Information orrosssectoralmitigation actions and their effects

Estimate of
Name of mitigatio Objectiveand/or activity Type of Status of Implementing mitigation
action affected instrument implementatior entity impact,
kt CQeq.
202C 202E& 203C
Efficiency improvement in pu
energy production Efficiency
Taxation of GO |improvement ilustrial erdse ;o\ jjemented  Ministry of FinancNE  NE - NE
emissions sectors, Energy Consumptior
Efficiency improvement in
services/ tertiary sector
Ministry of
Implementation of|Increase in renewable energy Environment
the EU Emissions Efficiency improvement in the Regulatory Implemented Protection and NE NE NE
Trading Scheme |energy and transformation se Regional

Development

4.3.8 Policies and measures no longgplace

Most of the policy documents mentioned in the Sixth National Communicatidreeaport have
renewed for next planning period until ye@iaBG2012).

Tabled.12Policy documents mentioned in NC6 and their status in 2017

Policy dpcu_ment reported iBixth Nationa Status in 2017
Communication report

. . Actualised and continued by adopting Marc
201050 : :
Environmental Policy Strategy200(9 Environmental Policy StrategyZ02I%
The Latvian National Emissions Allow

Allocation Plan for 202820 In action

Latvian National Development Plan fe220@04 In action
Latvian Industry Development Guidelines . Continued by adopting June 2013 Latvia |

2013 Industrial Policy Strategy-2020
2Mi ni stry of Environment al Protection and Regionaﬁrﬂhae(l:hengeelopment o
Financi al Instrument Operation in Year 20150 ( landfUor, matagadeaitsv i zainA o

at_http://varam.gov.lv/lat/darbibas_veidi/KPF/likumd/

114



Policy document reported iBixth Nationa

o Status in 2017
Communication report

Energy Development Guideline2aa7 Acualised by adopting in 2016 Energy Policy ¢

20142020
Guidelines on Use of Renewable Energy ¢ ired
20062013 expire
Latvia National Renewable Action Plan in action, regular biannual reports preparech@!
implementing Directive 2009/28/EC 2016

Further developments: 3rd (2014) and 4th
National Energy Efficiency Actions Plans elabor:
Continued by adopting in Dec 2013 Tr¢
Developmentr8tegy 2012020

As new planning period started, continued b
Development Programme-2020

1st, 2nd National Energy Efficiency Action Pl
Transport Development Strategy?20Q37

Rural Development Programme2Paa7

Waste management Plan-2028 In action
Development plan for Forests and forest bas¢ Continued by adopting Oct Z8drests and Fore
industries development based Industries Development Strateeg02015

The general policies of NC6 are still in place. Taking into account ti2i2tgvp)dttilifg period

had started, there are change of financing eotheasfige of measuresaatiditiesTablet.13.

For particular measures focus point has been specified, at the same time general objectives
measures remain.

Table4.13General policies and their financing sources
Financing source

General Policy 20072013 planning period 20142020 planning period
(2002015) (20162020)
Energy

Efficiency of District Heating sys Cohes on Fund, NCCohesion Fund,
RES in District Heating Systems and Servi ceso Empl oyment o
Production of Energy from Biomi EAFRD, national Rural Develop EAFRD, national Rural Develog
Agriculture Sector Programme Programme
Energy Efficiency in aAment ERDF NOP Al n ERDF, NOP i C
Buildings Serviceso Employment

Energy Efficiency and RES
Industrial (Production) Buildings
Technologiens
Energy Efficiency and RES in F National green investment sct Cohesi on Fund,
Buildings (CCFI) Empl oyment o
Transport
National green investment sct

o (CCFI), main focus onrficancing ERDF, NOP fi €
Electromobility Development ' SEmpl oyment o0, f

purchase of electd vehicles i .
public and business sectors infrastructure development

National green investment sct Cohesi on Fund,
(CCFI) Empl oyment o

In 2015 it was finished such particular national green investment scheme (CCFI) programmn
Renewable Technologies for HedElactdicity Production to Reduce GHG emissions, Renewable
Energy Technologies in Households, Municipal Public Territories Lightning Infrastructure. Ci
there are no adopted continuations of these programmes. On the other hand, the new strat
naionalStrategy of Emissions Quota Auctioning Insttatasen&s the perspective investment
sectors:GHG emissions reduction by applying urban techGél@iespissions reduction in
production processes, by providing recoveriagsaraf energaHs emissions reduction by RES
utilising microgeneration technologies in households

The note should be done regardifepthe tariff systemlatvia. During elaboration of NC6 it was
stopped bgabinet of Ministers Regulations (from 2011/2012 yghea@li6ition of the right to
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sell electricity within the mandatory procurement system. In December 2015 it was prolongec
2020. In 22 June 2016 the AmendmentElactheity Market Leame into force which do not
foresee to confer feedaiff rights within the existingifetdiff system. Thus for the time being the
preferential feg@dtariffs is continuing in relation to the existing RES and CHP units which had obt:
the mentioned rights before noted governmensioRediacdbme into forc8he new support
scheme will be elaborated to correspond to the new principles of RES electricity support define
Commission Communication 2014/C 200/01. This new scheme will be applied for the new units
with the existing eofre, the latest will end after expiring of all rights acquired within its frame.
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5 PROJECTIONS AND THETAL EFFECTS OF POES
AND MEASURES

5.1 Projections

The projections presented in this cbapempond to the prapestiof the Informative Report that
were presentdsy the Government in March 2017 and submitted to EC on 3. Nag 2017
scenariognderlying the emission projections have incorporated new insights with regard to eco
and demographic developmerdmyr sgevelopments, fossil fuel prices, ihpgiceOand policies

when compared with the previous projection of the Sixth National Communication. Recent s
were also taken into account.

GHG emissions in Latvia have been projected for the Oyea@2%02030 and 2035. The
projections are based on the policies and measures approved by the Latvia parliament and gove
up to the year 2016, which meansithat ita p r omeeacst u roens ofi W(i WNh) . | n
scenario, there are alsoeptefl emissions with planned policies and measures. These are th
measures which are principally announced bylé¢kel lstyategic development documents but still
the implementation of these measures have not been elaborated in details getadimhdegal re
have not been adopted but are expected to be adopted and implemented from a specific futu
onwards. This is the fAscenario with additio

In additionve sensitivity analysis regarding GHG emissions projections duaiesl megn @DP

and population assumptions impacts on projected GHG emissions have been analysed in ene
waste management sector. In energy sector it has been analysed also the impact of imported el
price and amount. In its turn, senaiti@iygis in agriculture sector has been focused how different
values of grain and milk prices may impact GHG projections in this sector.

The GHG emission projections of Latvia up to 2035 are based upsnmtiheatwogconomic
projection up to 2035almyed by the MoE. The scenario projects that the growth rates of exports
the manufacturing industry will remain comparatively high based mainly on both the incr
competitiveness of Latvian producers and the growing external demand. isco@rabmip b ith
expected that GDP, similarly to private consumption, will double2D3hgvitD@be average
annual growth 3%. The number of population in Latvia is expected to continue to decrease by
from 2.250 to 1.915 million in the iszaneetriod bleb.1).

Table5.1 The main macro economic indices applied for projecting GHG emissions

2020 2025 2030 2035
Number of inhabitants, thoy ~ 1930.35 19%.47 1915.72 1919.00
20162020 2021 2025 2026 2030 2031-2035
Private consumption, annual changes perOBoe 4.2 4.4 33 3.0
GDP growth, annual changes per perio 3.8 4.4 3.3 3.0
agriculture 2.6 2.7 1.6 1.5
service 4.5 6.0 4.6 4.5
manufaturing 5.3 5.1 4.0 3.5

Taal GHG emissions und®& ¥¢enario increase by 9.9% up to 2020 and 15.7% up to 203(
compared to the year 20ab41€65.2). Compared with the base year of 1990, the total GHG emission
are expected to be 55.8% lower in 2020 and 53.3% lower in 2030. The energy sector will accoun
biggest share amounting to 60.6 % of the total projected GHG emissions in the year 2020, follc

93 Report o Policieand Measuresdear Article 13 aml Bragctions under Article 14 of RegulatjddqBR5/2013 Of The European Padathent
of The Council, availabletat//cdr.eionet.europa.eu/lv/eu/mrrtBitD4cds pams_projections/projections/envws0Obea/
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the agriculture sector with its share amountB§otaur2d thPUwith 6.8 % share. The projected
emissions change trends differ across different sectors. The highest increase of the total
emissions in the year 2020 is projected in the agriculture sector (13.6 %) vs.Bhesgeanrs2014.
increasas largely determined by the projected increase in agricultural output. In the energy <
emissions almost do not change as the increase is by only 0.6% in 2020. On the one hand
demand is projected in industry and transport, while the dVMageetsawider RES use and the
implementation of energy efficiency measures in households, tertiary and the industry sector by .

Tableb.2 Actual and projectedH& emissions per sector unddvi\atenaripkt CQeq.

2014
Sector (reference 2020 2025 2030 2035
year)
Energy excluding transpa 4021 3976 3893 4064 4324
Transport 2952 3040 3187 3265 3378
IPPU 838 787 799 816 816
Agriculture 2726 3098 3317 3386 3409
Waste 837 664 650 664 639
Total extuding LULUCE 11393 11565 11846 12195 12566
Land Use, Landse Change an 4,4 2667 2903 3373 3415
Forestry

In 2030 the share of agriculturéP&dbectors increases in the total GHG emissions, constituting
27.8% and 6.7% respectively. At the sartieetocontribution of the energy and waste sectors to total
emissions decreases.

30000
25000
20000

15000

kt CO, eq.

10000

5000

0
1990 1905 2000 2005 2010 2015 2020 2025 2030 2035

mC0o2 CH4 mN20 mF-gases

Figure5.1 GHG emissions by gas according to the latest emission inventos2q1980d the \M projection (up
to 2035)

Campared with the base year 1990, the total GHG emissions are expected to be by 55.8% Ic
2020 and 53.3% lower in 2030. Correspondpeghys€iahs are projected to be by 63.7% lower in
2020 and 61.3% lower in 2030. ThowgmiSkions are projedi®ancrease by about 11% up to
2030 against 2014, the projection admits it to be by about 41% lower tf@enmsEd@ds Bire
projected to increase by about 20% up to 2030 against 2014 and be by about 17.8% lower than |

TheFigures.2 shows GHG emissions distribution between the ET& B8dsactors. TES'S

share in the total GHG emissions has decreased by 4.8% compared with 2005 and in 2015
20.4%. The share of theEib& sector was 79.692015. The ratio between the sectors is projected
almost unchanged by 2030. The projection is that emissions of the ETS sector decrease b
compared with 2005, while in tHET®Bector 14.5% increase is projected in 2030 against 2005.
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According tthe WM projection, the emissions from -tBéheactor in the year 2020 will be by
8.9% above the 2005 level, which is sufficient for reaching the target set by the EU Climate and
Package (17% increase in 2020 compared with 3e@fpgedwhichdescribes the EU targets).
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Figure5.2 GHG emissions according to the latest greenhouse gas emission inventé#9i2pabd the WM
projection (up to 2030) in the EU ETS andEm8rsectors

Figureb.3 reveals that part of the-lB®66 sector emissions in 2014 is composed by transport (33%)
agriculture (30.5%), and the other which include the residential and commercial sectors (15.5%)
waste sector (%63 The WM scenario projects that in 2030 the greatest parEdfStiseaion
emissions will be from emissions in agriculture, which share will increase by 4.5% points again:
The share of transport in the tot&lTr®ector emissions willstlmai change up to 2030, but the
share of other sectors decreases by 3.2% points and that of the wasye2sé¥%iopoints
compared with 2014.
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Figure5.3 GHG emissions in the nB'S sector by categobased on the latest greenhouse gas inventory (2014)
and the WM projection (up to 2030)
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GHG projected emissions for the WAM scenario, calculation based on the implementation re:
additional policies and measures, aréa#en3 which shows the projected emissions under the
WAM scenario by sectord the difference with thies@énario.

Total GHG emissions under the WAM scenario in 2020 remain almost unchanged, but in 20:
increase by 5%. The @aithl GHG emission mitigation measures under the WAM scenario allow
essential reduction of the projected emissions mainly in the energy sector, excluding transport.
2020 under the WAM scenario emissions in the energy sector are bynd.#92030e0ya13%

lower than in the respective years under the WM scenario. The main reason for the decrease |
RES use and energy efficiency increase in the ensmggrehdupply sectors.

Tableb.3 Actual and projected GHG emissions per sector under WAM scenatiegkt CO

2014
Sector (reference 2020 2025 2030 2035
year)
Energy excluding transpa 4021 3921 3645 3535 3849
Transport 2952 3029 3174 3266 3350
IPPU 838 787 799 816 816
Agriculture 2726 3002 3213 3281 3308
Waste 837 664 650 664 639
Total excluding LULUC 11393 11402 11481 11563 11962
Difference with W, % -1.4% -3.1% -5.2% -4.8%
Land Use, Lardse Change an 5 2667 2903 3373 3415

Forestry

Agriculture is the other seewealing emissions reduction under the WM scenario. Reductio
compared to the WM scenario is by about 3% in the p2@idd. 2020

In any of the sectors the trends in the projected emission changes under the WM and WAM s
are different as well as rdngge of the applied additional measures and impacts. The matter
discussed in detail in the following sections on emission analysis.

GHG projections reported in NC7 are calculated in 2017 and are based on the latest av:
information about devetgnrends and plans in different GHG inventory sectors. When compari
the projections in NC6 (dgareb.4) with the present projections, the latter project considerably lowe
emissions in 2020 and 2030 b9 1&n2 23.9% respectively. Projections in NC7 are lower for al
sectors, except waste, where GHG emissions in 2020 and 2030 are higher by 41% and
respectively than in NC6. The slightest difference is in the transport sector where GHG emiss
2020 ad 2030 are only by 10.6% and 8% respectively lower than in NC6. In other sectors emi:
projected for 2030 in NC7 are loweB#Yo2bmpared with those in NC6.
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Figure5.4 Actual GI& emissions and cqrarison of W projections between NC6 and NC7

The above differences in GHG emissions projections are due to seErgilinegagomsrst,

these are recalculations of the actual emissions reportednaltgeerahouse gas inventory that
change the historical emissions trends. Second, these are new assumptioesaaoooic Socio
indicators used in GHG emissions calculation (the population, GDP and trends regarding value
Third, the fact thatidgrthe fowrear period between the submitted GHG projections a range o
different GHG emissions reduction measures have been implemented that have reduced the
emissions in 2015 and which impact will be felt also up to 2030. Measuresiéd\aibegih carr
greater impact upon emissions reduction, i.e. wide use of RES for energy production and
efficiency measures in all energy consumption sectors. It may be noted that while all adc
measures stated in NC6 were under the WAM scbi@riareraady all included under thie W
scenario.

5.1.1 Energy

GHG emissions projections in the energy sector are calculated namely, lbyeneafssot e n a r |
exi stingWMeaBscesari o wit h (WAM)dThe¢ basio edicatonse a <
determining GHG emissions amount in the energy sector are changes in final engfgig@onsumpti
and gross primary energy supply (GPES) over certain time period and carbon intensity of the fue
energy production. FEC has been calculated bidmedomtasts of macroeconomic indicators
(Gross Domestic Product, value added by branches, private consumption, the number of pop
etc.). Parameters, characterizing each separate sector, are used additionally to calculate FEC
relevant sectag.g. the total floor area of dwellings in residential sector, the number of househ:
number of vehicles, number of vehicle kilometres travelled, etc.

In both the above scenarios the same indicators of macroeconomic projection are used for calcu
GHG emissions.

The main policies and measures that are integrated in the modelled scenarios for the energy se
the deploymentRIES energy efficiency measures and penetration of new technologies, peculiarl
transport sector. The WM scefoaeicasts that in 2020 Latvia meets two objedwivse of RES

(40% of GFEC) and the indicative energy efficiency target. The WAM scenario forecasts additiol
use and the implementation of energy efficiency measures, which are irafioted sirabegic
documents.
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Figure5.5 FEC deslopment in sectors under thé\gcenario, PJ

The assumption about the economic growth rafE(S thateases in 2030 by 7.3% against 2015
under the WM segio Figureb.5 andFigures.12 shows FEC by sectors, reveals the implemented
energy efficiency measures and policies in 2020 and later years. In 2030 enerlggssavings r
around 19.8 PJ.
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Figureb.6 FEC development in sectors under the WAM scenario, PJ

Energy efficiency measures consideretlatioinal Energy Efficiency Actiom&larbeen taken

into account in baitenarios (WM and WAM). Energy efficiency measures mainly focus on ene
efficiency improvements in buildings (residential and public buildings) and they are alread
implemented under the WM scenario. Most of additional energy efficienpjemeasedesriader

the WAM scenario relate to the industrial and service sectors.

The additional energy efficiency measures envisage lower FEC increase under the WAM scenar
FEC increases in 2030 by 7% against the 2015 level.

In order to ensure tihejgcted final energy demand, the following Gross Prim@gnEmengyon

(GPEQ undethe Vi1 and WAM scenarios has been calculatéid\{ses7 andFigue 5.8). The

different electricity amount generated from biomass determines the greatest difference betwe
scenarios. In 2030 it is by about 30% higher under the WAM than under the WM scenaric
remaining share of electricity is generated by combineddveat pladtp based on natural gas,
large hydro power plants, but to a lesser extent wind energy generators, small hydro power pla
solar PVs.

123



250

200

90

PJ
8 =

2010 2015 2020 2025 2030 2035
Coal, coke, waste m Peat m Ol products ® Natural gas m Biomass solid

m Biomass liquid m Biomass gaseous = Other renewable = Electnicity import

Figure5.7 GPEC by fuels under thé\gcenario, PJ
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Figue 5.8 GPEC by fuels under the WAM scenario, PJ

GPEC increases in 2030 by 9% compa@dd tonder theM\scenario. The RES share is 35.9%
and 39% respectively in the years 2015 and 2030. Under the i/&REBCenareases in 2030

by 9.8% compared to 2015 and wider use of solid biomass is one of the main reasons
technologies have lower energy efficiency. The RES share under the WAM scenario constitute:
in 2030.

The total GHG emissions causemdrgy production and use (1.Energy) will increase by the yea
2030 only wunder the fAscenario with existin
and 5.1% in 2020 and 2030 against the 20E4leéRlL().
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Figure5.9 GHG mission projections under theMAécenario
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Figure5.10GHG mission projections under theMAand WAM scenario

The energy sectis affected strongly by the measures of reducing emissions, enhancing ene
efficiency and increasing the share of renewable energy sources.

If in the energy generation sector (electricity generation and district heating system) the mail
emissiomeduction measures relate to wider use of RES to replace fossil fuel and reducing et
losses in the supply system, then in the consumption sectors the priority target is energy eff
raising.

The increase of the use of renewable energy sooreesnighd electricity and district heating
sectors by increasing first of all the use of biomass in heating boilers, followed by increasing the
biomass in CHPs and the use of other RES in the generation of electricity and heating. There ¢
wide possibilities to replace fossil fuel with biomass in the industrial sector. To increase the use
in the residential and service sectors as well as the transport sector is fairly limited.

As already mentioned above, the RES share is ldgrgjderaunder the WAM thah $benario

and this fact is largely responsible for lowemSkiGns in WAM comparedvioTWe projected

GHG emissions under the WAM scenario in 2020 and 2030 is corresponding by 0.3% and 2.5¢
compared to 2014 andhyiS28 kt G@q lower than under thé ¥¢enarid ables.4).
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Tableb.4 Energy sector (with trgport) emissions according toWand WAM scenarios projections
Energy(including Transport),

2014 2020 2025 2030 2035
kt CQeq.
WM scenario 6972 7016 7080 7329 7702
WAM scenaric 6972 6950 6819 6801 7199
Difference WAM vs WM, -1 -3.7 -7.2 -6.5

Manufacturing sector

The GHG emissions of manufacturing sector wl diocireg the period from 2014 to AIE6 (

5.5), taking into account the projectetétongevelopment trends of the national economy and the
government statements concerning encouragement of developpamtcapdcgy of various
manufacturing branches. In the manufacturing sector the average projected value added incre
year is 4.5%. Production increase is projected also in such energy intensive sectors as wood il
production of cement argl jimoduction of ceramic products.

Tableb.5 Manufacturing industries and constion emissions according taand WAM scenarios projections
Manufacturing industries

and construction, 2014 2020 2025 2030 2035
kt CQeq.

WM scenarig 725 761 1034 1388 1600

WAM scenaric 725 757 1036 1386 1363

Difference WAM vs WM, -0.5 0 0 -14.8

The main measures allowing @idwitiGHG emissions under MeaWd WAM scenario are as
follows:

1 replacing fossil fuelfiwibmass fuel technologies that ensure the required quality for ener
supply;

1 raising energy efficiency by replacing the installed heating generation and electricity cons
technologies with more efficient ones.

Residential and commercial sector

The fanned and approved energy efficiency raising measures in the residential and tertiary sec
essentially affect FEC in these sectors. Correspondingly, the total FEC wilB0etnegsa &u 20

to 2014 under thévwdnd WAM scenario by 8.1% andexpésttivelyébles.6). It is forecasted

that the major contributor to FEC decrease will be the residential sector. It is to be noted that |
energy efficiency raising measurakesady implemented utiteM¥ scenario.

Table5.6 Commercial/Institutional; Residental; Agriculture/Forestry/Fishing and othezraesgions according
to WM and WAM scenarios projections

Commercial/lnstitutional; Residental;

Agriculture/Forestry/Fishing and other, 2014 2020 2025 2030 2035
kt CQeq.

WM scenario 1457 1439 1314 1248 1158

WAM scenaric 1457 1447 1314 1247 1155

The planned and approved energy efficiency raising measures and additionally also the growtl
use 6 RES ensutbat GHG emissions under tHiesténario in 2030 will be by around 14% lower
against the 2014 level.

5.1.2 Transport

Irrespective of mobility and indicators characterizing the transport sector development in the
201520301 the growth of abjpasseng&rlometres by 30% and of total freighkitonredres by
24%i the total projected GHG emissions undANiménland transportation will increase by 10.6%
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in 2030 against the 2014 |aadl€5.7). GHG emissions of inland transportation comprise road
transport, railway, domestic navigation and aviation. GHG emissions of international aviatic
navigation have been reported under Internationgd bunkers

Tables.7 Transporemissions according toMvand WAM scenarios projections

Itracnesg_t’ 2014 2020 2025 2030 2035
WM scenaric 2952 3040 3187 3265 3378

WAM scenaric 2952 3029 3174 3266 3350

Difference WAM vs WM, 0.4 0.4 0 -0.8

Most GHG emissions in the transport sector are caused by road transport, which accounts for
the total emissions in 2030. Thus, the main emission impacting factor in the transport sector
penetration ebf new technologies (hybrid, electric, hydrogen and other) with higher demand:
emission limits and replacing the stock of the existing vehicles. This trend is already includec
emission projections under teséénario.

GHG emissions in th# transport account for about 8% of the total projected emissions in tt
transport sector in 2030. As no specific solutions for railway electrification have been develop
then th&®WVMGHG projection scenarios do not envisage transition frahtdieksdtfic energy in

rail freight transport.

Navigation and local aviation account for a very small share of total emissions.

5.1.3 IndustrialProcessesand Product Use

GHG emissions from the use of raw materials in technological equipment andliveattir are not
related to the combustion of fuel are accountédRuWdectomcluding emissions from solvent

use and-fases. As already stated above, the macroeconomic forecast envisages sharp growth
manufacturing sector by 2030. As most erfrigsitiPBU sectarome from the mineral industry
(cement production), then the growth of the construction sector and cement production are th
driving forces for GHG emissions projection. According to the forecast, the average annual grow
corstruction sector is at least by 4.5% per year by 2030.

The tot al projected GHG emi ssi onPPU sectadik r t h
decrease corresponding by 6% and 2.6 % in 2020 and 2030 against thal2€518).level (

Table5.8 IPPU emissions according tdViind WAM scenarios projections

IPPUKt CQeq 2014 2020 2025 2030 2035
WM scenario 838 787 799 816 816
WAM scenaric 838 787 799 816 816

GHG emissions IPRPU sectannder the W scenario are projected taking into account that the
production processes of enterprises will comply with the requirements providedvior ii D@
P ol |.intcampliarntce with the requirements of émtetavises have to organise the production
process by implementing the best and most modern technologies providing for the lowest level
emissions.

Fgases

Currently emissions from refrigeration and air conditioning equipment constitutechesialayor p
F-gas emissions (94% in 2014) and it is expected that emissions from these appliances will co
the biggest share froigaB emissions in the future. It is projectedabainiissions will grow till
2019. Afterwards it is expectécethiasions will gradually decrease due to prohibitions regarding
placing on the market certgiaseés according E€ regulation org&ses (517/201d3 well as
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according to prohibition to mobdendgitioning systems designed to cegtsasFwith global
warming potential higher than 150 from a certain date.

Solvent Use

The use of solvents and products containing solvents results in emissgthans wolatile
organic compounds (NMVOC). NMVOC emissions are regarded as an indirgesgseasliouse
over a period of time will oxidize ipwh€®emitted to the atmosphere.

Indirect C£emissions projections in the Solvent use sector are calculatebwsirgdopnting
model essentially based on the number of inhabitants. Tehearsirienission calculation is
performed according to EMEP/EEA 2016 and 2006 IPCC Guidelines.

The indirect G@missions from Solvent use sector are proptesbtse slightly during the period
20152040For instance, emissions of indiretia@©dcreased by 0.99%, from 23.22 kt in 2015 to
22.99 kt indirect £02040In 2015 the main share of total indirect emissions from Solvent use sec
contributed Paint application subsector (42.2% or 9.8 kt). Taking into atotapoihatation |
expectetbdecline, the emissions from solvent use are projected to decrease accordingly.

5.1.4 Agriculture

It is projected that there will be an increasing trend of total GHG emissions in the agriculture
during the period 2@235. The total GHG simis will increase by 13.6% in 2020 and 24.2% in
2030 comparing to 2014. The most rapid increase of emissions issetaiesido Tbin manure
management where it is expected tanSkion will increase by 21.7% in 2020 and 49.1% in 2030
compang to 2014. Also projections show an incre@serafgsion from soils by 14.9% in 2020 and
24.2% in 2030 comparing with 2014. All emissions fronittine sgctor projected with(With
measures) scenario are representdcbidno.

Table5.9 Projected GHG emise®from agriculture sector inMAscenario (kt G@q.)

Subcategory 2014 2020 2025 2030 2035
CH emission from enteri
fermentation 872.7 978.1 1079.8 1081.6 1056.1
Cemission from manur g4 1211 1412 148.4 150.5
managemen
NeO emission from manui— 4, 5 105.4 111.6 110.9 108.6
managemen
NeO emission from soil 1625.5 1867.74 1958.5 2018.7 2067.44
CQ emission from liming gnd_ ure 24 4 26.1 26.1 26.1 26.1
appliation
Total 2726.4 3098.4 3317.1 3385.7 3408.8

Historical and projected &hissions from enteric fermentation are indlatés.ir© Calculation

results show the increase of @féementation emission by 23.9% till 2030. After 2030 the annue
enteric fermentations @rission growth rate will decrease and will reach +21.0% of base year 2(
emission level.

Tableb.10Projected Ciemission from enteric fermentation (kt)
Subcategory 2014 2020 2025 2030 2035

CH emission from enteric 34.91 39.12 43.19 43.26 42.25

fermentation

An important parameter that causes the total amount of enteric fermemzson CHthe
population @timinant livestock. Population of cattle results in more thans%#tssibCHy

enteric fermentation in Latvia. It is forecasted that the number of dairy cows will decrease by ¢
2030 comparing to 2014. However, projections show that iav208§e thanual milk yield per
dairy cow will increase by +37.6% of 2014 milk yield level. It is expavtrddlkanileyield will

reach 8000 kglyn 203@ompared with 5&Ry#in 2014.
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A rapid increase of dairy cows productivity teilaleacrease of gross energy (GE) intake and,
consequently, to higher enteric fermentawni<3kbn per dairy cow. For the purposes of inventory
andprojections GE ttairy cattle is calculated on the basis of milk yields, therefore avétage milk y
per cow is one of key indicators for calculatieenu§siths.

Projections also show the increase of the cattle number by 20.8% in 2020 and 32.5% in 2030 co
to 2014 that also will promote the increase of enteric fermeataissiogQlthe period 2020

2035. Detailed information of projected livestock numbers and dairy cow productiViaple included
511

Table5.11Projections of the livestockimber (ths.) and milk yield per dairy cow (kg)

Projected item 2014 2020 2025 2030 2035
Dairy Cattle 165.9 158.1 161.5 155.2 145.2

Milk yield 5812 6801 7466 8000 8403

Cattle 256.1 309.3 345.1 339.3 328.9

Sheep 92.5 131.2 160.1 189.1 218.0

Goats 12.3 12.7 12.7 12.7 12.7

Horses 10.1 7.1 5.1 3.6 2.9

Swine 349.4 345.2 341.1 338.5 336.9

Poultry 4413.9 4690.5 4690.5 4690.5 4690.5

Historical and projecteds Emissions from manure management are incliidete 312
Projections show that manure managememi€3idn will increase by 21.7% in 2020, and 49.1% in
2030 comparing to 2014.

Tableb.12Projected CiHemission from manure management (kt)

Subcategory 2014 2020 2025 2030 2035

CHemission from manur 3.98 4.84 5.65 5.93 6.02
managemen

The main activity data for calculatiopeshiSslon from manure management is livestock population,
mainly cattle, swine and poultry, and animal waste masysgemgAWWMS) distribution. It is
expected that agricultural production levels of dairy farming and swine production will be intensit
the aim to improve production efficiency. This will lead to livestock concentration in big farn
preference to shuror liquid manure management sylsbie5(13. Manure management CH
emission factors for slurry based systems are noticeably higher due to high methane conversio
(MCF) comparing to solid manureestpaature or anaerobic digesters that are also typical MMS fo
Latvia.

Table5.13Projections of manure management systems (MMS) distribution (share) for dairy cattle and swine

MMS 2014 2020 2025 2030 2035
Dairy cattle

Liquid 0.274 0.437 0.533 0.588 0.637

Solid 0.525 0.383 0.312 0.264 0.217

Pasture 0.073 0.059 0.043 0.037 0.030

Anaerobic digesters 0.128 0.121 0.112 0.111 0.116
Swine

Liquid 0.522 0.643 0.661 0.674 0.679

Solid 0.116 0.048 0.030 0.0B 0.012

Pasture 0.000 0.000 0.000 0.000 0.000

Anaerobic digesters 0.362 0.309 0.309 0.308 0.309

Historical and projected Bmissions from manure management are représgiedd dSlight
fluctuations MO emissions from manure management in projected time series are related to rela
smal | emi ssion factors for Latviaods t:®@pi cal
emission from manure management is referred to 2025, wheonesigsiatefory is projected to
increase by 6.9% comparing to 2014. This incre@semoisdion from manure management is
influenced by the highest point of projected number of dailgiynchtttan
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Table5.14Projected D emission from manure management (kt)
Subcategory 2014 2020 2025 2030 2035

NeO emission from manul
managemen 0.350 0.354 0.374 0.372 0.364

Main activity data for calculation of emissions from manure management are timeslatk popula
and animal manure management systems (MMS) data as well as excreted nitrogen rate per d
animal. For inventory purposes Latvia uses country specific nitrogen excretion values, these val
also used for projections. Data on MMSwdagechdm the basis of results of agricultural census data,
national research projects results and livestock numbers in the herd. In recent years cattle farn
turned to liquid slurry management system due to closing down of small farnteatrémeftecting
use this management system in the developed countries, however, liquid slurry produces more r
and promotes an increase of this kind of emissions. One of the measures to reduce emissior
manure management is to use manure foptaidgeson. Latvia uses anaerobic digesters as MMS
for dairy and ndairy cattle, swine and poultry that help to reduce a rapid increase of gbissions of
from manure management.

Historical and projecte® Emissions from agricultural soils aremegatédiables.15 Emission
in this category will increase by 24.2% till 2030 comparing to 2014.

Tableb.15Projected PO emissions from soils (kt)

Subcategory 2014 2020 2025 2030 2035
NeO emissions from soil 5.45 6.27 6.57 6.77 6.94

55% of total direciONemission in 2014 from soils originated from cultivation of organic soi
Projections show that this subcategory will stay important as the main soulsgonisGie@ em
soils till 2030; however, the share of gdiremnidsion from cultivation of organic soils will decrease
to 39.0% during this time period. The second largest source of direct GHG emissions from soll
use of synthetic nitrogen fersilihat constitute approximateiguamnier of total emissions in this
category. It is projected that emission from this source will increase almost by 50.3% in 2030 co!
to 2014. Activity data projections show that already in 2020 the tisenafogeritfertilizer will
increase to 28.0% compared to 2014. The consumption of synthetic nitrogen fertilizer will increa:
than 50.0% in 2030 compared to 2014. The third most important source of emissiof8 from soils
emission from cropdaes (12% of the total direct emissions from soils in 2014). It is expected t
emission in this subcategory will increase to 31.6% in 2020 and 52.9% in 2030, comprising in
the total direct soil emissions comparing to 2014.

The main activity datadalculation of projectgd &mission from agricultural soils contain the used
amount of synthetics and organic nitrogen fertilizers, an area of harvested crops and the yield,
cultivated area of organic soils. The calculated amounts oitsyginetertilizers are linked to a
planned significant increase of areas for grain cultivation; however, the cultivation of organic soil
reduced. Projected activity dataléoation 6O emissions from agricultural soils are inctuded in i
Tableb.16

Tableb.16Projected activity data for estimation of GHG emissions from agricultural soils

Activity data 2014 2020 2025 2030 2035
Used N with syntheffertilizers, kt 72.90 93.3 102.4 110.0 116.4
Used N with manure, 16.80 17.80 18.90 19.00 18.60
Organic soils, he 141976.2  123870.2  122696.9 121668.5  120905.1
Wheat yield, t Ha 3.65 4.44 4.70 4.93 5.14
Barley yield, t hta 3.49 3.20 3.38 3.55 3.70
Rye yield, t ha 3.54 3.56 3.77 3.96 4.14
Oats yield, t ha 2.32 2.43 2.55 2.65 2.74
Wheat sown area, ths. | 402.5 541.5 586.0 623.4 654.0
Barley sown area, ths. | 119.9 96.3 90.0 84.7 80.1
Rye sown area, ths. t 32.3 31.3 29.4 27.7 26.3
Oats sow area, ths. hi 66.8 62.2 62.2 62.2 62.2
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According to emissions projections by using WM scenario several emission mitigation measure
evaluated: improvement of manure management systems, introduction of leguminous plants or
land, promotion lwbgas production, development of organic and integrated farming, planning f
rations for livestock farming and installation of precision farming technologies in crop farming.

5.1.5 WasteManagement

The calculation of the activity data and emission pr@iectmreson the basis of the following main
assumptions and the existing policies and plans:

T Projections on the countryds popul ation

1 The requirements set inLitwedfill Directive (1999/3148Che volume of the disposed
biodegradable waste are met;

1 The requirements set for 2020 Wakt Framework Directive (2008/98/E£C)cling of
municipal waste are.met

Consequently, composting and other recycling activities will increase. Latvia developing separat
colleabn system and recovery. Composting of biodegradable waste is set one of priorities in '
management plan.

To project activity data for waste water handling sector, following assumptions and existing |
were used:

1 Projections of national popu&@DP of manufacturing industry and private consumption.

1 Urban Waste Water Directive 271/91/EEC (UWarD@nted in the Latvian legislation in
2002 witiRegulations of the Cabinet of Ministers Bdopddd on 22 January 2002
ARegul ati DnsciReagge dohgPol | uAtcording to Sanditiseris a n ¢
of accession European Union in 2004, there were 3 deadlines designated for Latv
implemented UWWIT31st December of 2008 for agglomerations larger @G0 df00
population eqgalent (p.e.), 3December of 2011 for agglomeratiof9i1000000 p.e.
and 3% December for agglomerati@2 10000 p.e. At the moment, all the deadlines of
full implementation have been met, and UWWTD must be fully implemented.

1 Regulationd the Cabinet of Ministers Noad@@3ted on 21 June 208016h e | mp | e me
Rul es of Specific Aid Objective 5.3.1.
Sewerage Systems and the Quality odn Serv
AGr owt h , desighated talgetsd and financial resources (~126 million euro fro
Cohesion Fund of Europe Union) to increase number of population, connected to a cent
waste water collection and treatment system in a certain aggloiseraasgeTdhould
be fully implemented untiD&cember of 2022.

Only WI scenario applies for waste water handling sector, additional measures are not planned.

Projected emissiondV\8tenario) from subsectors of waste sector are included imgthablellow
5.17(kt CQeq.).

Tableb.17Projected GHGréssions from waste sector ilMgcenario (kt G@q.)

Sector 2014 2020 2025 2030 2035
5.A. Solid Waste Dispbs  528.75 310.82 237.75 198.39 173.02
5.B. Biological Treatment of Solid We  38.53 41.19 4491 44.86 44.86
5.C. Incineration and Open Burning of 4.94 0.19 0.19 0.19 0.19
Waste

5.D. Waste Water Treatment and Disclf 264.71 311.61 366.93 420.64 42064
TotalWaste emission: 836.94 663.81 649.77 664.08 638.70
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Projections show that total GHG emissions in the largest part of projections period will remair
around 650 ed&y8ahnudiiyt The large§ ©ontributing subsectors are B/AstSolid
Disposal and 5.D. Waste Water Treatment and Discharge; while the Solid Waste Disposal will g
loose its contribution in total emissions of the sector, the significance of Waste Water Treatm:
Discharge subsector is projected to inEigas®.11).
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Figure5.11Projected emissions from Waste sector (kteGQ

Emissions from Waste sector are expected to decrease by 20.7% in 2020 aceh286doo, if
with emissions in the base year (2014).

Solid waste disposal

Solid wastdisposalSWD isthe most essential GHG emission source in the waste sector (63.2% frc
total in 2014). Within SWD methaydq@t¢ most important GHG, other GHGren(G6) NO)
are not calculated.

Under "scenario with existing measures" the decrease of the volume of biodegradable waste w
total volume of disposed waste is taken into account.

Projected amounts of biodegradable waste are indicatedténMamalfasent State Plan-2013
2020, calculations are based on the requirements of reduction of the landfill of biodegradable w
in Landfill Directive (1999/31/EGYe@Very is extrapolated till 2020 (8.5 kt) after 2020 growth of
CH recovery 3ot projected, because that could be the maximum of available landfill gas.

Biological processing of solid waste

Composting corresponds to biological processing of solid waste. In c@Opliaiff€Co
Guidelines emissions of two gasesthane (GHand nitrogen monoxideQ)N are important
regarding waste composting.

Industrial composting is projected as equal growth till 2020 according to data from 2003 till
Composted amounts in households are projected according to populatior2@8gjections till

Waste water treatment and discharge

According to calculated projectiongn@sions from waste water handling (waste water treatment
and discharge) will slowly increase). No significant further decrease of emissions is expectec
domestic aste water treatment and discharge sector, since main measure (UWWTD) is alr
practically implemented, and expected increasenoisibhs is due to foreseen economic GDP
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growth in the manufacturing industry sector, which is soueceissicdDeildm industrial waste
water treatment and discharge sector.

Emissions ofz2M in the waste water treatment and discharge sector will gradually increase. N
driving force of this increase is projected rise of protein consumption, which is Abfivity data f
emission calculation from domestic waste water treatment and discharge, as result of projected i
of private consumption from macroeconomic forecasts. EniSsioms afdlistrial waste water
treatment and discharge will increase todhthaevasted rise of GDP for manufacturing industry
too, but because of these emissions are negligible in compafB@migsioms from domestic
waste water t sector, they do not affect significap@yawtisisibn forecasts.

5.1.6 Land useland useChange androrestry

This chapter provides projections for GHG emissions and removals for the period up to 2035.
into account the best available data, two emission projection scenarios on the future projection
GHG emissions and>@émovals ihULUCF sector are provided. niégisures (W) scenario
represents projections with existing measures, which are propoRedalinDéwelopment
Programme 202820 WithouneasuresNONl scenari provided to evaluate implicmeasures
included ithe VW1 scenario on emission projections.

The net inggt of the existing measur®d$ $@énario) during the whole impact period3st C&;

the total affected arefi72kha; the average annual impacttenbésCQ hal (24%iloton€£Q

eq. yeal in all affected area&ble5.18. The most efficient measure is afforestation (97.3
ktCQ eq.yearl). According to Tiebased methodology, duration of the impact of the measures ii
cropland is ZDyears; dration of impact of the measures in forest ldiPyea®. The most of

the impact is expected after 2030 due to long lasting effect of the measures in affected forest I
total forest lands contributes¥ &Qhe proposed climate chatigation effect.

Tableb.18Summary of potentially impact of the existing measures
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Measures in forest land

Development and adaptation ¢
drainage systems in forest lan( 76 11971 118182 15612 1.3 93670 156117 932038

Afforestation 2032020 81 6600 393547; 48666 7.4 291995 486658 3156820

Afforestatia 20072013 81 12000 704628: 48666 7.4 956903 869912 869912
Improvement of ecological valt
and sustainability of forest | 4 15000 219683¢ 28056 1.9 168337 280562 1747937
ecosystems

Regeneration of forest stands

after natural disasters 102 31000* 186224 18195 0.6 109169 181949 1571406
Total impact - 171686 1807391 249518 1.5 216201t 2878434 8683916
* The prognosis of total affected area of measure

on the relevant expenditure¢he previous period.
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In WOM scenario, the net annual GHG emissions in LULUCF sector in 2020 will increa
295Xiloton€Q eqg. and in 2035they will increase to 3k&ton£Q eq. The main drivers for
increase of the GHG emissions in LUetiIQHssageing of forest leading to decrease of increment
and increase of mortality and deforestation due to restoration of economic activity in rural regio
only net source of G&mnovals in LULUCF sector contributing to nearly 2 millio€@meqes of
removals annually is HWP.

Implemetation of existing measurés $éénario) will reduce €@issions by 268CQ annually,

in average, reaching maximum at 2@Ree8.12 andFigureb.13. The estimated impact of the
measures in 2015 and 2016 according to the initially proposed implementation plan are, respe
120kt and 158t CQ eq. Figureb.13. Due to thadt that the implementation differs from the plan
and the proposed figures represents average annual values, actual impact may differ from the p!
proposed impact (absolute values and relative changes) of the climate change mitigation meast
reach 10% of the GHG emissions in WOM scenario digug82@)( The most of the impact is

due to afforestation and forest thinning; however production of legumes may have considera
uncertain effecield measurement based impact assessment of the new management practice
necessary to elaborate country accounting methods for this and other agriculture related measur
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Figure5.14Comparison of W and WOM scenario

5.2 SensitivityAnalysis

Performing GHG emissicaiculations in different sectors, it has to be taken into account that the
are sectespecific key drivers which influence emissions projected amount as well as uncerta
regarding the future trends of parameters, used for GHG emissignsxistojébimgfore, the
availability of sensitivity analyses around the chosen baseline (WM scenario) would be part
useful to show how changes in key drivers would affect FEressensstivity analysis regarding
GHG emissions projections haea carried out. GDP and population assumptions impacts or
projected GHG emissions have been analysed in energy and waste management sector. In
sector it has been analysed also the impact of imported electricity price and amount. In it
sengtivity analysis in agriculture sector has been focused how different values of grain and milk
may impact GHG projections in this sector

5.2.1 Energy

As it is known, assumptions on the future development of the parameters may essentially aff
projeted GHG emissions. In order to assess the dependence of GHG emission projections ¢
development trends of separate parameters, sensitivity analysis was done to emission projectior
energy sector. Two indicators were selected for the aealyisigitpf GHG emissions in Latvia
under the alternative scenariol Kinsas GDP and population growth rate, isde®adnount of
electricity import, vital for the Latvian energy sector.
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Figure5.15Results of sensitivity analysis in the energy sector under the impact of assumptions of lower GDP
growth

If under the M/scenario the average annual GDP growth rate is 3.9% (in the2080pdu2iEr
the alternative scenario the average annua@rdBiiP rate is 1.9%. This GDP growth rate
corresponds to an assumptions implementdueuPBEvVIEhodel reference scenario.

The modelling results reveal that under the scenario of lowerpgaRBangrpwth (see scenario

WM _low GDP) total GHG eomssin 2030 are by 12.4% lower than undst seenari@Figure

5.15. The scenario of lower GDP growth rate has the most vital impact upon energy consumptit
respectively also upon GHG emissions in in@tByemissions2@30 are lower than under the

WM scenario by around 23%. The transport sector ranks second as to the impact as there
emissions are lower by 14% in 2030. In its turn, the projected relative impact of low GDP and po
on GHG ensi®ns in service and household sector is significantly lower. Even the assumption on
population number significantly impacts the emsemgptomonin household sectbt (¥W GDP
scenario in 2030 projects 16% |loergyeconsumption comparedvigddharip the total GHG
emissions inMdow GDP scenario in service and householdsesectyrpar 6.7% lower than in

WM scenario. In a great extent this result is determined by already high biomass consump
household sector.

In Latvia electtycsupply from hydro energy and the amount of electricity import changes from ye
year. These changes leave an essential impact on the GHG emissions volume.
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Figure5.16Results of sensitivity analysisthe energy sector under the impact of assumptions of higher electricity
import amount
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Under the alternative scenario with the assumption for possibly Igwepelktarnoitunt (see
scenario W _low_elemport) the permitted electricity import amsueduced almost twafter

2020 as compared to tiv $enaridhe alternative scenario GHG emissions in 2030 are by arounc
7% higer than under the WM scerfagioré.16).

Assumptions on different mliggtimport amounts leave the most critical impact on emissions in tf
energy industry and the ETS s€&bmmalternative scenario forecasts GHG emissions in the energ;
industry in 2030 byusnd 34% higher than under Mesgnario.

5.2.2 Agriculture

The sesitivity analysis is used to determine how different values of grain and milk prices can im
particular dependent variable (the number of dairy-dairg,catdtte, and swine, as well as sown
area of wheat) under a given set of assumptionseciineh agtivity data are included in GHG
emission calculation algorithms according to 2006 IPCC Guidelines. The number of cattle and s\
well as sown area of wheat is projected on the basis of regression models with milk and grain p
indepereht variables to measure the effect of price changes on activity data for GHG emis
calculation.

Milk price scenario uses an assumption that the price of milk increases more rapidly and reach -
2050, against the baseline scenario, used toaptjigg data. Grain prise scenario uses an
assumption that the price of grain increases more rapidly -aidd%ean 2050, against tkle W
scenario outcame. According to milk price scenario assumption, it is projected that the number
cows wilincrease by 0.4% in 2020 and 4.1% in 2030, comparing to the baseline scenario outc
Grain prise scenario projections show that wheat sown area probably willO#ciaa3@3by 1
comparing to théwscenario.

Consequently, GHG emissions w#lsaenore rapidly if milk prices will be higher and the number o
dairy cowwill go up. Comparing to theséénario, if the number of dairy cattle will increase in the
case of high milk prices, total GHG emissions in agriculture sector will/icie2330y(3678.3

kt CQ eq. against 3385.7 ki @@). In the case of grain prise scenario, it is projected that GHC
emissions in agriculture sector will grow more slowly and will reach, 8142230 0Results

of a sensitivity analysis actuded ifFigure5.17. All other parameters of projections for both
scenarios are similar to inputhé \M scenario projections.
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Figure5.17 Sensitivity analys of GHG emission projections for agriculture sector

The comparison of milk and grain prices for activity data pnojdatiedsiiables.19
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Tableb.191Inputvariables for activity data projections

Base Milk price scenario Grain price scenario
Year Milk price, Grain price, Milk price, Grain price, Milk price, Grain price,
EUR t EUR t EUR t EUR t EUR t EUR t
2020 270 169 273 169 270 171
2025 311 185 320 185 311 190
2030 334 197 348 197 334 205
2035 357 207 377 207 357 219

5.2.3 Waste Management

Macroeconomic factors, such as forecasts of GDP for manufacturing industry and private const
are very important driving force, affecting activity data riocaouilsgion from the sector. Thus,
they were selected for sensitivity analysis.

During sensitivity analysis, average 4.5% growth rate of GDP for manufacturing industry was sul
with slightly slower 3% growth rate, and average 4% grovivateatoospmption was substituted
with 3% growth rate. Emission projections, calculated with slower growth rate of GDP and
cansumption, are shown with MelWine in the following figure.
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Figureb.18Results of sensitivity analysis on emissions in the waste water handling sector on the assumptions of
the lower GDP and private consumption growth

The results of analy$tgyre5.18 show that assumed slagvewth rate of GDP and private
consumption produce lower emigsfongxample, 6.4% lower emissions by the 2020 and 16.2%
lower emissions by the 2030.

5.3 Supplementarity

As the chapter on projections only focuses on the development of GHG &0RBG8jaihe until
question of supplementarity cannot be raised for this time horizon as no targets are finally defir
no final decisions are taken with regard to the (supplementary) use of Kyoto mechanisms.
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5.4 Total effect of policies and measures

In the estinte for the total effect of policies and measures (PaMs), the Business as Usual (E
scenario of the Latvia climate strategy from the year 2001 was used (named20€@) as BAU
scenario). The BAU scenario presents a development path without me®suess after the

year 2000. The BAU scenario presents GHG emissions without the LULUCF sector.

The total effect of the policies and measures (PaMs) is calculated based on the difference betw
inventory emissions and the B8QD) (for 2010 and $)04nd the difference between the WM
projection and the BRQ0O) (for 2020 and 2030).
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Figureb.19Projected GHG emissions in BAU(2000) and WM scenario

Based on the results presentemjumes.19the total effect of PaMs in 2010 was 14Q0ekt,CO
which means that the emission&0naziuld have been 10Hdher without the PaMs implemented
since the year 2000. According to the comparison of2020BAtenario with \the! projection

for 2020, the total effect of PaMs in 2020 will be 26&8&. KLES8Y compared to the BA0)
figure) and in 2030 will be 5010 k&20.4% compared to the B28Q0) figure).

The aggregated estimates for the greenhouded@s ienpacts of individual policies and measures
presented in Chapter 4 are 1509 kt and 15%befgt @O 2020 and 2030 (without LULUCF),
respectively. However, the impact estimates of individual policies and measures are not fully a
which magesult in an overestimation of the mitigation impact. On the other hand, the mitigation i
has not been estimated for all policies and measures. The total effect of policies and measures «
noticeable uncertainties.

5.5 Methodology

5.5.1 Energy

To modehe complex development of the Latvian energy system and perform calculation of
projections it is used internationally-apioledygl partial equilibrium, botondynamic, linear
programming optimisatimdelMARKAILcode fothe energgnvironmentalystem optimisation
which we have been adapting to Lat v-iawids <ci
country model and applying it for the national level studies.

The MARKAhodeli glriven by useful energy demands, expressed in enargyengyysdemands
expressed as energy services in other units (e.g., lumen hours for lighting). The model integre
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enduse sectors and the supply side, holding descriptions of different energy sources and carrie
pass through the energy system sittrangf@mation and distribution processes, enasgy end
processes in all economic sectors, including a set of technological and energy efficiency options
as associated emissions.nideel ibased on the minimization of the lordissesonted cost of all
modelled energpvironmental systéfhe syste@ cost includes investment and operation and
maintenance costs for all technologies, plus costs of all fuels, minus the revenue from exporte
minus the salvage value of adluastechnologies at the end of the modelled Togizoadel

covers 11 periods of 5 years each, so that the modelled horizon covers 1998 to 2052, inclusive.

In the MARKAlatvia model the energy demand is divided in five maimsestoys resialgal,
agriculture, commercial & service and traasoftirther divided in subgroups or subsectors, e.g.,
energy consumption in the residential sector is divided into space heating and hot water in si
multifamily houses, the use of partlegtaica appliances. The projection is calculated for each of
these subsectors by linking directly or indirectly via elasticities and/or other indicators (e.g.,
intensities @pecificonsumption and changes in them, the number of houselhddperpers
households, household area, etc.) to the economic development sceslarcafldB@rivate
consumption, population). In the years 2000, 2005, 2010 and 2015, the actual installed capacit
activity levels of technologies are imposeamtpthding that the model results exactly represent the
real system being modelled.

MARKAHeterminefsiture investments and activity of technologies at each time period, while enstL
demands, emission caps and sets of other different constraints.

Progction on prices of energy resources, as well as useful energy demand (energy service dem
other secondary parameters, like the area of heated premises of buildings or mileage of ca
reflects the required amount of energy are needed addkeimpMARKAL model. Consumption of
electricity and district heating is calculated internally within the model.

The model structure is adapted, so that emissions can be calculated not only by the type of fi
also by sector and correspondingftigmhnologies.

Demand for energy is directly linked with economic development, thus, the projected chan
consumption of useful energy are related totdrenlomgcroeconomic projecianghe purpose

of developing energy demand scenariongteent macroeconomic projection up to year 2030
developed by tiMoE has been used. This projection has been applied in projecting electric
consumption, heat consumption, as well as fuel consumption in individual sectors.

Price projection of impoeteergy resources (oil products, natural gas, coal) have been develop
based upon information firernational Energy Agency World Energy (BEAIOMEQO01Y.

Prices of local energy resources depend on the geographical location of usageyribertye, t
differ. Projection of average prices of these fuels have been developed based upon available st
various studies, taking into account the projection price trends of imported energy resources
biomass (wood) is split to fourguaaps wittlifferencavailable amounts of sources. Actual prices

of energy resources are projected without taking int@meesadlininplementéaksedn Latvia

are further added in the model.

5.5.2 Industrial Processes and Product Use

GHG emissionsojections in thEePU sectare calculated usingdop/n accounting model. The
model includes both the projection of activity data and GHG emission calculation. For calculz
GHG emissions the historical emissions factors of the latestvarionjtadeimpplied and these
factors are constant for all projected time period. In its turn, the necessary activity data are pr
based on the historical data and thegoacomical parameters characterising the development of
particular branchirafustry sector (value added or industrial production index).
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F-gases

F-gas projections calculation is based on MS Emehtapcounting model. The structure and
emission calculation is performed according to 2006 IPCC Guidelines and gdgiigted for pro
estimation incorporating parameters according to macroeconomic forecast.

The use ofgases is projected taking into account:

1 number of inhabitants, households and the number of freezing equipment (refrigerator
freezers) used;

changes in GDRogith rate;
the development of the service sector and the amount of stationary refrigeration used in it

changes in the number of road transportdeteichinghe amount of the used air
conditioning systems in motor vehicles.

1 The pojection of-frases uther the W scenario is basedlom assessed impacts oE@ie
Regulation on-gases (517/201pealindregulation 842/20@6d theEC directive on
emissions from air conditioning systems in motor vehicles (ZMFSZADIEEC]ive).

Solvent use

Indiret CQ emissions projections in the Solvent use sector are calculatetbwsirggdopnting
model essentially based on the number of inhabitants. The structure and emission calcula
performed according to EMEP/EEA 2016 and 2006 IPCC Guidelines.

5.5.3 Agriculture

Projections of emissions with existing measures are based on primary activity ddteprovided by
collaboration with Latvia University of Agriculture. Econometric scenario bhasgdn model
Agricultural Secténalysis Mod€éLASAM is usd for the activity data generation of Latvian
agriculture. LASAM provides an outlook for animal farming, producing forecasts in dairy, beef,
goat, pig, poultry and horse farming and crop farming based on regression analysis principles.
estimees a forecast of the utilised agricultur@@seand the structure of UUA, allow calculating
the use of fertilisers in the agriculture sector. The source data for the calculations within the mc
gathered fro@SB EUROSTATomestic use balamsteets and Farm Accountancy Data Network
(FADN The exogenous price forecasts until 2025 are gathered from the DG AGRI of the Eur
Commission and Food and Agriculture Organittegibimited Nations, further projected by the team
of LUA. The maeconomic forecasts are integrated from the forecastetVoa@ wéd afvia.

Secondary data projections including manure management system distribution, nitrogen excre
livestock, use of organic fertilizer nitrogen and nitrogen contentuesae @sne by Latvia
University of Agricultexpertdased on results of-gedined projeitDe vel opment of
System for Greenhouse Gas I nventoryundard Re
200972014 EEA Grants Programnimrdh Climate Policy. Methodological approach used for
manure management distribution projections are available irc thterstidé?fi Projections of
managed organic soils are providedviggState Fore&esearch InstitiBilava

Projedons of GHG emissions from the agriculture sector in Latvia are compiled by Latvia Univel
Agriculturexpertaccording @006 IPCC Guidelines

94Cabinet of Ministdregulations Bé8 (20.12.2016) Regarding Development of Environmentally Friendly Public Transport (Buses) Infrastructure cc
financed by the EU Cohesion Fund (Noteikumi ADarmBhHasoprvigda@aimmars
sabiedriskU transporta infrastruktiruo 4.5.1basppréUksmanddanastan
force 24.12.2016 L atvian, availablenstp://likumi.lv/doc.php?id&28

95]J. Priekulis, A. Aboltins, A. Laurs, L.Melece (2015)Research in manure management in Latvia / 14th Irdefestiorea!Sogintfeing for

rural development" : proceedings, Jelgava, Latvia2R)@028 Latvia University of Agaciiculty of Engineeridglgava, 2015Vol.14, p.88

93. Availablbttp://tf.llu.lv/conference/proceedings2015/Papers/015_Laurs.pdf
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5.5.4 Land Use, Land Use Change and Forestry

The main data source for land use and carbon stock dltaioges fisrest monitoring pragram
Other data sources and research data are used as supplementary data sources, for quality as:
purposes as well as to provide activity data for those sources which are not covered by the N
forest monitoring pesgme.

Area of organic soils in croplands and grasslands is updated according to the inventory of histori
about farmlands implemented ir?62@G8a of cropland and grassland in LULUCF reporting is
synchronized with Agriculture reporting, inetadioadation of cultivated organic soils.

The NFI and research data are used to estimate time series for areas and gross increment. M
data are calculated on the base Nfthdata and mortality fétt@sstinction between forest land
remainig forest land and areas converted to forest land is made according to the age of domn
species in forests on afforestedi l&ndge of dominant species is less than zero in 1990, it is
considered as land converted to forest, in other casesléresi @morest land remaining forest
land.

Changes of organic carbon in litter and soil organic matter in naturally dry and wet soils are assit
be zero according to research data on carbon stock in forest soil in 2806 aabdr28tdtk
changesre reported separately on naturally dry and wet mineral and organic soils and drained n
and organic soilSonversion of forests on drained organic soils to forest on naturally wet soi
accounted as rewetting.

The activity data for calculatemis§ions due to incineration of harvesting residuesitis \wkesr

based on the study until 201ow a questionnaire for private forest owners on utilization of
harvesting residues is tf8eficcording to this questionnaire if2Q09%bout 7% ekidues are

left for incineration and in 20167 4.13% of the residues are incinerated. In cassitef on
incineration of harvesting residues during commercial harvesting, all emissions also are applies
forest land remaining forest land igatbgoause no commercial felling takes place in young stands
(younger than 20 years) on land converted to forest land.

5.5.4.1Activity data

Forestland

Calculations of carbon stock changes and GHG emissions in forest lands are based on activi
provided bthe NFI (area, living biomass and dead wood) and Level | forest monitoring data
organic carbon). National statistics (State forest service) are used to estimate commercial felling
emissions and removale calculation of GHG emissionganen@vals in historical forest lands

is based mainly on research riedoit abor ati on of t hezremovdlednd f or

9|.U. Consulting. 2010. Elaboration of soil and terrain data and simulation of application of ¢aebgritiesid& etapest Commission for o
identification of less valuable regions. Summ&Kroymiacfijtalse i prsdjrddtUt
un reljefa kritUriju mazUBk slianuv Wicddgam)a@Pvwiod e krt at e&kiokpgarnd il kpimeamiri g
Ministrija.

“Lazdi Ag et al. 2012. Evaluation of wood mor t alulatoryofhistoricab@d f f er ent
removalsini vi ng biomass since 1990 (Koksnes atmiruma nov Uxpiesdigesna dag!
dzovajU biomgawadaoulp®0r UGada), Salaspils, 2012.

%_.azdi Ag et al. 2018h Pfuppgommmbor Repert|l omaperfesemance of tasks
PUrskats par 2013. gada darba uzdevumu izpildi) Salaspils, 2013.
®L g pi A gAsdessmedt®Ombad resources and efficiency of wooKateremizejwiel r e sur su un to i zmantoganas
Latvia University of Agriculture.

w azdi Ag A. & zariAg J. 2013. Greenhouse gas eMegaiogsnsgr Urtvia
megi zstuUOdedzanhOgekhas radotUs siltumnocefekta gUzu emofsijas Latyv
University of Latvia, Section fiGeogr 0¥37.j a, geologija, vides zinC
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GHG emissions due to forest managéyaadtfactors and coefficients elaborated within the scope
of the researctogram on impact of forest management on GHG emissiprenaomhBO

Cropland

Total area of cropland in Latvia in 2015 is 1716.1 kha, including 1700.6 kha of cropland ren
croplan®3 Activity data for calculations of emissions from orgamiqswildeal by research
projec®. Area of land remaining cropland is estimated usrgersing based researcHdata

the base of the NFtea of organic soils in farmland according to summarissireéyand
5.18N0.5%. It is assumed that share of organic soil in cropland remaining cropland, crop
converted to grassland, grassland converted to cropland and grassland remaining grassland is e

Grassland

Total area of grassland in Latvidlb i@ 738.1 kha, including 594.3 kha of grassland remaining
grasslari@ Grassland remaining grassland is divided into mineral and orgas& fotlse
grassland is estiethusing research d&an théase of remote sensing data analysis.

It is assumed that mineral soils are neither a source nos.<Mgarii€6eoils and drainage ditches
in grasslands are accounted as a source of methane also as it is recdP@En2i@ies
Chapter 2.

Settlemets

Under the settlements category emissions from soll, litter, living and dead biomass due to conve
land use type are reported. Removals in living and dead biomass in settlements are accounte
the NFI.

The total area of settlements is estiawording to the information provided by the NFI. According t
the expert estimation, increase of area of settlements during last 20 years took place due to cor
of forest land. Increase of area of settlements (deforestation) is genealiwithssoaidt
construction. All roads, including forest roads are reported in the settlements category; therefc
deforested area is considerably higher than official statistics, where forest roads are not accou
deforested area.

Area of land ogerted to settlements is estimated by evaluation of vegetation index of the NFI p
(16thousand plots across the country) in series of satellite images produced in 1990, 1995 anc
Final land use is considered according to empiric data obtpiiedd \daits.

Wetlands

According to t2606 IPCC Guidelime=tlands include land that is covered or saturated by water fo
all or part of the year and that does not fall into the forest land, cropland, and grassland or set
categoried.otal ara of wetlands including-laeals drained for peat extraction is repootelihac

to the research results

WmAndi s, L&a&apded§ Data National Model Il ing Tool in Latvi ab(®Bmwedi sh E
Sarek, 2012); Andis Lazdi Ag, JUOnis Donis, and geregtéctidties(English, Lat vi
Summary) (LSFRI Silava, 2012).

02 azdi Ag et al. 2013. Medgsaimnieciskspidckasrab@hi ineotvdlkmdl§ uums .s iPI0tr s
uzdevumu izpildi (Evaluation of impact afdagtment practices on greenhouse gas emissioneaoy&©O Report on performance of tasks in

2013).

fLat viads National I nventory Report Submission iu2n0dledro UNFH @G&C aMid
ofEnvironmental Protection and Regional Development of the Republic of Latvia, 2016).

wLazdi Ag et al . 2013. Support for the climate r esqarnuh pprogg raamm

PUrskat s p @dauzduhsdizpidlyFedspis.da r
05 azdi Ag A. & Lugunovs M. emdvdsandgreaenhouse gas (GHG) enfissiang, and inpact dfilandusednente(siDe

and extensive cultivated cropland, grassland and biologically stndlaygrasi koNkas @dapi(eCsai stes un siltumngce
un zemes | ietojumantengvidaunmeelkmenss @wivUk dlUfiumdt Us aramzemUs, daud
Salaspils, 2013.

106Takahiro Hiri s h i et al., A2013 Supplement to the 2006 | PCOI3zui delines

http://www.ipoagaqip.iges.or.jp/public/wetlands/pdf/Wetlands Supplement Entire_Report.pdf.
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5.5.4.2Methodlogies and emission factors

Methodologies in calculation of the GHG emissions are based on the National GHG inventory fc
2014.

Foreg land

Carbon stock change in living and dead woody biomass is based on data provided by the
Emissions from drained organic soils are accounted using emissitumriagidra2.énd 2.8
kgNeO-N hat.

GHG emissions from rewetted organic es@stisiated according to the Tier 1 metheds. CO
emissions are calculated using equation 3.3 complemented by equations 3.4 and 3.5 of the IPC(

Emission factor foro@2(0.5 tonnes €O ha yrl) is taken frotable3.1 of the IPCC 20140 N
emisgins from rewetted organic soils according to Tier 1 method are assumed to be negligible a
not estimated, £émissions are calculated applying Tier 1 method using equation 3.7 of the IF
2014. Default emission factor (216kgy@Hrl) frontable3.3 of IPCC 20%%re used.

Cropland

Carbon stock change in living and dead woody biomass is based on data provided by the NFI.
stock in living and dead biomass is calculated using the sante aseéifficalculations of carbon
stock changes in forested land.

Net carbon stock changes in mineral soil in cropland are reported as not occurring becau
significant changes in management systems took place since 1990 and acconetfgpdd Tier
the2006 IPCC Guideli@sapter8’the carbon stock changes in mineral soil should be reported ir
case of changes in management practice.

CQ emissions from drained organic soils in croplands are calculated using IPCC 2014 Tier 1 n
Emission factio7.9tonne<C hal annually.

Unlike to cropland remaining cropland carbon stock change in living biomass in forest land conv
cropland is calculated as losses in living biomass due to felling of trees, considering average
stock in livingoonass in forest land remaining forest in a particular year. Losses in dead wood
accounted similarly, as loss of average carbon stock in dead wood in a particular year. Carbon
litter is considered as constant valuéN228tdnne<C hal. hstant oxidation method is applied to
living biomass, dead wood and litter carbon pools.

The initial carbon stock in mineral forest se80@&nh @epth (reference C stock) is
82.6N7.8tonnesal according to study re&tmitial carbon stock-800m depth in grassland is
considered T6.9tonneal. The carbon stock in forest land converted to cropland after transitic
period of 20 years according to the Equation 2t@anissBRAal at 630cm depth; respectively,
reduction of carboncktcn mineral soils is 26miedhalor 1.3onne hat annually. The carbon

stock in grassland converted to cropland after transition period of 20 years according to the E
2.25 is 52ipnne hal at 630cm depth; respectively, increasehaincstock in mineral soils is
23.7tonnedal or 1.2onne<C hat annually.

In organic soil of forest land and grassland converted to cropland the factor for cropland ren
cropland (7tBnne< hal annually) is used to estimate carbon staggschan

107 Section 5.2.3.1 Choice of MeThier 1.
0.azdi Ag et al . 2013. Evaluation of i mpact :renfovals.dRepersan penicanmaacg ef me n t
tasksin 208 gsai mni eci sko darbobu i et eFpiesaisiowhtiumss Brskatsypan 20gZade dadbkuzdevumul z u e n
izpildi.
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Grassland

Woody biomass increment are taken from the NFI, but the historical data setsare recalculated (J
2007). Mortality factors are taken from forest land assuming that mortality in grassland is et
average mortality in forest landypeciod for dead wood is consideyedr2@ccording2006

IPCC Guidelin&8

The emission factor of drained organic soils is consideretbtods€ Italyearly according to
IPCC 2013a.

NeO and CHemissions from biomass burning are cakctatelihg to the Tier 1 methodology in
2006 IPCC Guidelinegg countsgpecifiactivity data.

Carbon stock changes in mineral soils in cropland converted to grassland are reported as net re
because carbon stock in grasslands in avera@écrat depth is significantly higher than in
croplan@8and thelifferences 23.tonne<C hal.

Methane emissions from ditches on organic soils have been included in estimates also for
converted to grasgla and it is calculated with the same approach as grassland remaining grassla

Settlements

The C@removals are accounted for living and dead biomass categories in settlements reme
settlements based on the NFI data. Removals are accounteavdigbéed ogross increment,
mortality factors, BEFs, carbon content and wood density in a particular year in forest lan
emissions from dead wood pool in settlements remaining setyleansnisr&Xigreriod is
considered.

Emissions from soilss@ttlements remaining settlements are calculated &zc200mgPCC
Guideline3ier 1 method. It is assumed that inputs equal outputs so that settlement mineral s
stocks do not change in settlements remaining settlements. Emissionsditerim agjdieiments
remaining settlements are calculated using equation 2.26 ifOFEIQIXIOBs from organic soils

are calculated using emission factors for cultivated organic soils. Annu#drefionissidii &ed
organic soils in cool temperate climatic temperature regime is 7.9 yohnes C ha

The emissions (losses in carbon pools) are reported under category forest land converted to sett
Carbon stock changes associated with cahfeiémg, including removal of woody vegetation on
forest infrastructure (roadsides, ditches etc.) are accounted considering that losses in living biorn
equal to average growing stock in forest land remaining forest in a particulardgzat vRiodlarly,
stock in forest land remaining forest in a particular year is considered as carbon losses from dec
due to conversion of forest land to settlements. Instant oxidation method is considered for livi
dead wood carbon pools.

Carbon stoahanges in dead biomass are accounted using instant oxidation method considering
all dead biomass converts to emissions in the year of the land use change. Average carbon ¢
dead biomass (12.14 tonnes!@ hitter and 6.0 tonnes Cimaad wood).

The change in soil C stocks for land converted to settlements is computed using 20Q@tion 2.24
IPCC Guidelineshich combines the change in soil organic C stocks for mineral soils and organic
Change in soil organic C stocks imaimsoés is estimated using Equation 2@86iiPCC
Guideline€mission from mineral soil is accounted assuming that carbon accumulatsd in upper
(82.@onnehal) partially turns into emissions with@ard0 (0.®nne h! annually). The

impact factor.(F Fuex F) is 0.8.

19Si mon Eggleston et al., eds., fA2006 | PCC Guidelliamaels User, ONathi @14
Guidelines for National Greenhouse Gawiesierol. 4 (Japan: Institute for Global Environmental Strategies (IGES), 2006), 678.
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Wetlands

Latvia reports €€missions associated only with industrial peat extraction in this catstgafry. The
the area of wetlands is not managed amun{S§lons are not calculated, exception is area with
wodaly vegetation located adjacent to water courses, water body or swamps and which does nq
definition of forest land category.

Emission factor for carbon stock changesr(@®8hat yrl) due to drainage is taken PG
201410

Aggregated emigns from industrial gpaadls are equal for the whole time series due to lack of data
about status of industriaHipeals prepared for extractigtO3@ars ago.

Carbon content in air dry peatt(®dé<C per tonne of peat) is considered actoiTitde 7.5 of
2006 IPCC Guideliesvioisture of peat reported in national statistics is con¥idered 40

Direct MO emissions

Direct BO emissions from drainage of organic soils are estimated for forest lands, cropla
grasslands, settlements anldvast landse categories. Direct emission®©adlé to drainage of
organic soils are calculated according Equation 2.7 of thé ®CC 2014

Activity data consist of areas of land remainingureadaigory and land converted to other land
use category on drained organic soils. D€fartidsion factors for drained organic soils are taken
from Table 2.5 of the IPCC12014

NeO emissions from land cord/éstanother lande category on drained organic soils are calculated
in the same way as emissions from land remainingise @daegory.

Direct BD emissions from N inputs to managed soils and from N mineralisation resulted from |
soil organiC stocks in mineral soils due taig@nchange are estimated by Tier 1 methodology using
equation 11.1 2006 IPCC Guidelinsspplemented by equation 11.2@@nIPCC Guidelines
Default factor for N mineralised from mineral soil as asesiil$af tmrbon (0.01 kg -NN (kg

N)1) fromtablell.1 is used. Default C:N ratio (15) for soil organic matter is used for estimatio
annual amount of N mineralised in mineral soils as a result of loss of soil carbon due to land use
to crofand©®® Default emission factors of cropland are applied, C:N ratio for soil organic matter aj
based on expert judgement is 15, and annual carbon losses in organic soil in settlements are ac
usingemissions factor from cropldn@tonnesC hat yearl$oé

Indirect MO emissions

Indirect 30 emissions corresponding tautandhange from N mineralisation associated with loss of
soil organic mattemfrchange of land use or management are estimatedstrclare to
croplands and settlements on mineral soils. k@liezcisbions from land use change to cropland
are calculated accordirgp@b IPCC Guidelindsount of28HN emissions produdeun leaching

and ruroff as a result from land use change to cropland are estimated by Tier 1 methodology
equation 11.10, which is supplemented by equation?0D@ fiREE GuidelikEs

Default @ ratio (15) for soil organic matter is used for estimation of annual amount of N minerali
mineral soils as a result of leachinff/agsociated with loss of soil carbon through land use change
to cropland. Default values of fraction of altl AkbAdoeralised in managed soils due to leaching
and ruroff (0.3 kg N (kg of N additipasd emission factor @ Bmissions from N leaching and
runoff (0.0075 kg-®IN (kg N leached and-offj}) are taken frotable11.3 0f2006 IPCC
Guidelire

LEmission factors for@Oand associated uncertainty for lands managed for peat extraction, by climate zone
111Conversion factors fosi©dor volume and weight ptafudata
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Indirect XD emissions from land use change to settlements are also accoung&d@siPgGhe
Guideline$ier 1 method. AmountGFM emissions produced from leaching afidasia result

from land use change to settlements are estimatgliasorg11.10 supplemented by equation
11.8 fror2006 IPCC Guidelinésr estimation of annual amount of N mineralised in mineral soils as
result of leachinghafhassociated with loss of soil carbon thorough land use change to settleme
C:N ratid5 for soil organic matter based on expert judgement is utilize&o lodsoibicadoon in

land converted to settlement is used to estimate carbon stock changes. Default values of fractic
N added to mineralised in managed soils duentpdedafioff (0.3 kg N (kg of N additipasp

emission factor faONemissions from N leaching araffr((h0075 kg®IN (kg N leached and
runoff)l) are taken fraablell.3 02006 IPCC Guidelik®€s

CH,emissions

Drained organic soil in forest land is sourgerisSidns. Geimissions are calculated by equation
2.6 in IPCC 20424

The Chemission factor for organic soils of drained foftasidarg®landable?.4 in IPCC 2014) is
2.5kgCH hat yr! and emission factor for drainage ditche&g€<Ril7al yrl. Data for fraction of
drainage ditches of total drained area on organic soils is obtained by evaluation fraction of dit
state managed forest lands to all drained forest organic soils.

Drained organic soil in cropland is another sous@mdsBihs. GEmissions are calculated by
equation 2.6 in IPCC 2014. The emission factor for orgabie2s®itnable2.4 n IPCC 2014)

is ON2.8kgCH halyr! and emission factor for drainage ditcheSl8BD&GCH, hat yr;
respectively, only@rhissions from ditches are calculated.

Emission factors fors@hhissions from drained organic soil and drainage djtekeland are
respectivelyt6 kg and 11&§CH yearly according tables2.3 and 2.4 in IPCC 20144 CH
emissions from drained organic soils in settlements are estimated by the same methodology
cropland using the same emission fact@si€sis from drained organic soils in wetlands are
calculated according to methodology applied in drained forests on organic soil. As drainage of w
in national conditions is occurring only in territories for peat extraction default emission fact
drained organic soil (6.1 kghaHyr?) and drainage ditches (542 kbaCthirl) for peat extraction

are utilized.

Harvested wood products (HWP)

The net emissions from the harvested wood products are calculated according to the methc
elaborated y R ¢ t1€ The m&hddolbgy corresponds to Tier 2 for HWP in IPCC 2014b. Thr
main HWP groups are used in calcula@mswood, wood based panels and paper and paperboard

The proportion is calculated by equation No. 6 to estimate shaireg dtbekvestracted due to
deforestation and is used to calculate share of domestic industrial roundwood.

The coefficients and numeric values used in calculation are default conversion factors recomme
IPCC 201%. Input data in calculation are extrapolated to 1900.

5.5.5 Waste Management
Solid waste disposal

Two separate IPCC Wasteld[2006 calculations were used. One for unmanaged sites (closed
dumpsites) and other for managed (landfills since 2008anBged sites calculation method for
bulk wastes was used, because there awmerex information about disposed waste content
available. According-tdfVirsmaresearch 200 DOCfactor for these calculations was used as
0.17. Other factors ariadle from IPCC guidelines.

LSebastian R¢tEmMissiPoosgettomnHafvé&dleted Wood Products in European
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For managed shy esomeddiotdi ddei@cid was usedCODCAm &t e
values and other factors are taken from IPCC 2006 guidelines. Waste compositididis taken fr
fVirsmaresearch 2011gbles.20).

Tables.20Average waste composition in landfills in Latvia (%)

Organic (food,
Paper Plastics hygiene waste, Wood
other organics)

6.40 8.54 47.90 2.11 3.35 8.69 20.64 2.36

Textile, Minerals

rubber  (ceramicy Glass  Metals

Average in
Country

Composting

Projected Gldnd NO emissions from composting are calculated according to 2006 IPCC Guideli
Emission factors are multiplied with composted waste amounésl ®ast@oamount in
households is projected according to changes in population, but industrially composted amou
projected according to time series from 2003 and projected disposed waste amounts.

Waste water handling

Following approaches were usprbjections of activity data to estimate projected emissions of GH(
from waste water handling sector:

1 For Cklemissions from domestic/commercial waste water handling subsector:

9 Forecasts of national population;

1 Expected distribtuion ofnational pmpbhatype and level of treatment, based on historical trends
and requirements of UWWTD;

9 Projections of sewage sludge production based on its correlation with private consumptio

historical trend of share of anaerobic sludge.

For NO emissions frormuistic/commercial waste water handling subsector:

Forecasts of national population;

Projections of protein consumption based on its correlation with private consumption;

Expected rate of national population served by modern centralized trediasent pfants,

historical trends and requirements of UWWTD.

e E E

For Ckland MO emissions from industrial waste water handling subsector, forecasts of GDP
manufacturing industry sector. Based on projected activity data emission projections were cal
accading to IPCC 2006 Guidelines. Ggpetific emission factors were used to calculate CH
emissions, but for emissions®illfault IPCC emission factors were used. No changes in emissic
factors were made for emission projections.

More detailed deptidn of methodology and emission factors can be fountyiam thetlanal
Inventory Report submitted on 13 April 2017 to UNFCCC secretariat.
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VULNERABILITY ASSESSMENT, CLIMATE CH
IMPACTS AND ADAPTATION MEASURES
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