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Foreword

As a Party to the United Nations Framework Convention on Climate Change (UNFCCC), Georgia is fully
committed to the objectives of the Convention and acknowledges the necessity of urgent actions towards
greenhouse gas (GHG) emissions reduction and climate change adaptation.

According to the commitments taken under the UNFCCC, the Government of Georgia eegulas
reporting of climate change related trends and developments through the national communication (NC) and
the biennial update reports (BUR).

The Ministry of Environment al Protection and Agr
Fourth National Communication (FNC) to the UNFCCC that was prepared with close involvement of
di fferent state agencies. The FNC document includ

most important and vulnerable sectors such as agricultuwgsin, health, energy, also on the different
components and resources of the environment such as forestry, biodiversity, protected territories,
underground water and coastal zones, cultural heritage sites, etc. Noteworthy, that the report identifies
exising initiatives and needs, which gives an opportunity to the country to plan concrete projects and
processes accordingly.

The Georgiabds FNC th&ciadeni?, pdragraph @,lof tkewlonvention, includes the
information on greenhouse gas issions not controlled by the Montreal Protocol on Substances that
Deplete the Ozone Layer; also, the general description of steps taken or envisaged by the Party to implement
the Convention. The FNC document consists of five chapters: national circuesstaG inventory report,

climate change mitigation policy, vulnerability and adaptation, and other information, that provides
information on mainstreaming of climate change into economic, social and environmental policies, the
bilateral agreements, stiedi and research relevant to climate change, policy documents linked to climate
changeand future needs analysis.

Finally, | would like to express my sincere gratitude to the United Nations Development Programme (UNDP)
and to the Global Environmefacility (GEF) for support provided within the preparation process of the
Fourth National Communication (FNC) document.

Levan Davitashvili

Minister of Environmental Protection and Agriculture of Georgia e T I
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EXECUTIVE SUMMARY

S1. National Circumstances

State StructureGeorgia is a democratic state. The power in Georgia is distributed between legislative,
executive and judicial branches. The president is the head of state. The parliament is the legislative body.
The executive branchthe Government includes the Prime Minister and the Ministers. Currently there
are 11 ministries in Georgia. More than 20% of
Autonomous Republic of Abkhazia and Tskhinvali Region. The whole terr@bopuntry includes two
autonomous republidsAdjaraand Abkhazia Autonomous republics, 64 ggif/erning districts and 5 self
governing cities.

The occupation of Abkhazia and Tskhinvali by the Russian Federation is hampering the improvement of the
environmental situation on the ground, as the Georgian government is deprived of the ability to exercise its
jurisdiction over the occupied territories. Also, the Russian Federation, as an effective control force on the
ground, prevents the entry of internatsbmechanisms in the regions of Abkhazia and Tskhinvali.

Geography Georgia is situated in the sotglast of Europe, to the South of the Gedaaucasufkange

Georgia covers a territory G%6,284square kilometerdancluding the Autonomous Republic of kilazia

and Tskhinvali Region and the territorial waters. Georgia is very mountainous cobdafy of its territory

is located at the altitude above 1000 m. The landscape of the country is quite varied with its mountains,
plateaus, lowlands, glaciers,vgamps and arid territorielgkes and rivers. With regatdland use, 15.8%
represents the cropland, 70.6% is covered by forests, shrubs and grassidnd8,680 is used for
agriculturalactivities.

Climate. In the western part of Georgia the clim#&esubtropical, while in the eastern part there is a dry
moderate continental climate. The climate of Georgia is very diverse, with all climatic zones, except of
desert, savanna and tropical forests. Annual precipitation in Georgia ranges from 400 tam,500e to

its location at a relatively low latitude and moderate cloudiness, Georgia receives significant heat from the
sun. The average annual duration of bright sunshine ranged f8&@to 2,520 hours.

Climate change process considerably actated in Georgia. In 1988015, compared to 195885, the

mean annual ground air temperature in the country increased almost everywhere, depending on the regions
i in the range 00.25 0.58C. The average increase in the territory of Georga4§0C During the same

period, the annual precipitation in western Georgia has mainly increased, while it decreased in some eastern
regions.

Against the background of climate change, the increased trend to intensive and frequent natural
hydrometeorologicakventsis evident. The scale and quantitative indicators of lands{idavity and
avalanche processes have significantly increased in the territory of the cématityer indicator is intensive
melting of glaciers. The wide specter of negative consequencémafe change are already visible in the
country.

The negative effects wildl be even stronger in t
preparedness and adaptation capacity by developing clmesiteent practices that will reduce the
vulnerability of the most sensitive communities to climate change.

Natural resourcesGeorgia is rich in natural resourc@e main natural resources of the country are water
and forests.n its territory there are deposits of mineral resources, includimgamese, iron, copper, gold,
mar bl e and coal or es, also a smaller pools of oi |
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Georgia is home of about 100 species of mammals, more than 330 species of birds, about 48 reptiles, 11
amphibiansand 160 species of fish. There are thousands of species of invertebrates, but their exact
composition still requires to be established.

Population.By January 1, 2019 the population of Georgia @&23thousand. 59% of the population is
urban, and theest 41% rural. More than 30% of the whole population lives in Thilisi. Male population is
48% of the total, and female populatio®2%.

Health Care and Social welfar€limate change has a significant impact on the human health, healthcare
and socibwelfare systems. According to the data provided by the National Center for Disease Control and
Public Health (NCDC) in 2017 the diseases of the cardiovascular system still remained as the leading cause
of mortality in GeorgiaRespiratory diseases wele second leading causenobrtality in 2005 and the 5th

leading cause of death in 2017. However, a number of diseases (chronic obstructive pulmonary syndrome,
asthma) that may be associated with climate change still remain in the leading po&igtmsen 2008

2017 cases of infectious and parasitic diseases doubled. Malaria cases have not been reported in Georgia
since 2015. In 2022013 the Georgian Red Cross conducted a pilot study on Heat Waves, on the basis of
which a National Action Plan on Heat Wés was developed.

Education.Over the recent years the number of activities aimed at awareness raising among the population
on climate change has increased significantly, with the special focus on the youth. The issues directly or
indirectly related totte climate change are being taught at the secondary and high schoatstre$ormat

of informal education.

Culture Georgia has very richultural heritagel n 2019 Georgiabés wunified da
included 26,524 immovable and 5,32@vableobjects. The cultural monuments are spread across entire
Georgia, in each and every corner of the country.

Economy Georgia is a countryith transition economy After 1990s its economy has gone through
important structural changes. The scopéndustry andntensiveagriculturen as decr eased and
economy is becoming more devoted to services, tourisms, bank, and constructionSigaificeint reforms

began after 2003, a number of macroeconomic parameters were im@otkedrrupton, privatization and

tax reforms were carried out, the investment environment became relatively attractive, which led to
economic growth.

In 2014 the European Union and Georgia sigauedissociation Agreement, constituent part of which is the
Agreement a Deep and Comprehensive Free Trade ARADCFTA). Against this background the

country harmonized its laws with the EU legislation. Georgia has one of the most liberal foreign trade policy,
which implies the simplified foreign trade and customs ptooes, relatively low import tariffs and a
minimum nontariff regulation.

According to the government program 2e€A@20, for the longerm economic development of Georgia, it

is important to establish a country as an international investment, commumidadiosport, logistics,
energy, technology, education and financial hub. Under the program it is planned to rehabilitate and build
the roads for international transit movement and for connecting the regippkgationof European
standards for waste magement; preparation of spatial planning concepts, schemes and plans for the country
and municipalities, land use regulation and development regulation plans for cities, towns and villages.

In 2018, foreign trade turnover amounted to $ 12.5 billion, withoets and imports accounting for $ 3.4
billion and $ 9.1 billion, respectively. The top exports of Georgia are: copper orespe), cars (re
export), ferroalloys, wine and hard liquors, mineral water, fertilizers, tobacaxeat) and medicines.
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Petroleum products, natural gas, cars and food products have the largest share indeyeitsis medicinal
remedies

Priorities for National and Regional Developmedhder the Paris Agreement, the countries shall elaborate
and in 2020 submit to tHeNFCCCSecretariat the Migentury, Longterm Low Greenhouse Gas Emission
Development Strategy. This lotgrm strategy will be designed within the frame of the Project
EU4Climate which is financed by the European Uniorhe project aims to promothe grals ancclimate
policies of the Paris Agreement aedsurdow-emissionand climatéresilient development in the Eastern
Partnership countries, including Georgia.

On July 1, 2017 Georgia was admitted, as affetige member, to the European Energy Comitguwithin

the framework of which important measuresveto be taken in the field of climate changemely,
establishment of legislative andstitutional framework for the promotion and development of energy
efficiency and renewable energy sources elaioratiorof action plans.

Among the national documents that should be ment
many other priority issues, focuses on climate change mitigation and adaptation measures, promotion of
energy efficiencyanddee | opment of environmentally fri2020dl y t

for Agriculture Development envisages the introduction of clirfidéedly agricultural practices in Georgia.
With regard of sustainable development goals in the field ofstoy development of eemurism is one of
its priorities.

At a local level 6 cities and 17 municipalities joined the EU initiative Covenant of Mayors. This process is
of national importance, since the signatories represent about 60% of the total po@uidtivith even more

share in the GDP. The signatories committed to achieve by 2030 40% reduction of GHG emission from
1990 level. In 2014, under the umbrella of the Covenant of Mayors, the European Commission launched
the new initiative related to tredimate change adaptation as one of the actions, which is aimed at engaging
the cities in adaptation to the climate change. In 2015 the European Commission combined two initiatives
in climate and energy fields for developing the integrated approach.

National Institutional ArrangemeniState policy of climate change is developed and implemented by the
Ministry of Environmental Protection and Agriculture of GeorgigEnvironment and Climate Change
Department is a structural unit within the Ministry anddsa sutuniti the Climate Change Division. In
addition to other functions, the Division is entitled to coordinate, in cooperation with the stakeholders, the
preparation of Georgiabs Nat i ohe8ibnnualdJpdatedReppatsd i on t
to coordinate regular conduct of GHG emission national inventory and submit the report to the Secretariat
of the Convention. The legal entity of public lasnvironmental Information and Educati@entre is an

agency under the Ministry. One o&tfunctions of th€entreis to create a unified database of environmental
information and promote its publicity. The process of preparing the Fourth National Communication is led
and coordinated by the Climate Change Division. Separate chapters obrtirau@ication have been
designed by various organizations. UNDP Georgia acts as an implementing agency of the project of the
Global Environmental Facility (GEF) and provides assistance to Georgia in the course of program. It also
monitors and oversees theoject on behalf of the GEF.

S.2. National Greenhouse Gas Inventory

The National GHG Inventory is based on the Intergovernmental Panel on Climate Change (IPCC)
Methodology. Inventory Software Version 2.69 for energy sector and excel based workshéefor
Agriculture, LULUCF and Waste sectors were used for the compilation of the inventory. The inventory
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covers the following sectors: Energy; Industrial Processes and Product Use (IPPU); Agriculture, Forestry,
and other Land Use (AFOLU, in separate cheg)t and Waste. The UNFCCC requires reporting the
following gases: Carbon Dioxide (GPMethane (CH); Nitrous Oxide (NO); Hydrofluorocarbons (HFCs);
Perfluorocarbons (PFCs); Sulphur Hexafluorideg|SF

The Global Warming Potentials provided bythe IFC& it s Second Assessment Re
Val ueso) based on t h-geardidherizan was askd fdb ék@essing GG emissiohsO 0
and removals in Cg&equivalents.

Institutional Arrangement of the National GHG Inventory

The ClimateChange Division of the Ministry of Environmental Protection and Agriculture of Georgia
(MEPA) is responsible for coordination of periodic compilation of inventory report and its submission to the
Convention Secretariat. The LEPL Environmental Informatiod &ducation Centre of the Ministry
prepared National GHG Inventory report with the assistance of independent international and local experts.
UNDP Georgia operates as an implementing agency for the Global Environment Facility (GEF) project and
assists Geagia during the whole program implementation process; it also monitors and supervises the project
on behalf of the GEF. There is an active cooperation on data exchange between the MEPA and National
Statistics Office of Georgia based on the MoU singed %20

Quality Assurance and Quality Control

The QC is carried out through a system of routine technical activities that monitor and maintain the quality
of the inventory, throughout its development process. The QC activities are carried out by a tgmert®f ex
involved during the preparation of the National Inventory Report. Quality Assurance (QA) conducted by the
personnel not directly involved in the inventory compilation/development process. The external review of
this NIR was coordinated by the UNBJNEP Global Support Programme (GSP).

Key Categories

This subchapter provides the analysis of key source/sink of GHG emission/removals in Georgia for the
period of 19962017, related to absolute values of emissions/removals (level analysis), as welthas for
trends, Approach 1. The key category analysis was performed using excel worksheets.

Uncertainty Assessment

The uncertainty analysis of the National GHG inventory is based on the Tier 1 approach and covers all
source/sink categories and all direct giremrse gases. The year of 2017 was taken for the uncertainty
assessment as the last year, and 1990 as the base year. The uncertainty estimation for the activity data and
emi ssion factors was based on typicalresultsarevaaded of
that the | evel of emissionsd uncertainty (percent
uncertainty trend 11.99%.

Emission and Removal Trends by Categories

Emission trends by sectors over 1980L7 years period aprovided. Energy is the dominant sector, and it
accounts for more than half of the total emissions over the entire period, excluding LULUCF. Following the
disintegration of the Soviet Union, the contribution of the agricultural sector in the total@migsows
gradually, and it ranks second over the period of 18®/. IPPU and Waste sectors are on the third and
fourth places in ranking, excluding LULUCF.

In Georgia, LULUCF sector had a net sink of greenhouse gases for20990years period. Theni
capacity of the LULUCF sector fluctuates betweeh1(45) Gg C@eq and {6,625) Gg C@eq. In 2017
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GHG emissions in Georgia totaled 17,766 Gg in-@@ without consideration of the LULUCF sector, and
12,842 Gg C@eq when taking this sector into accaun

Table: GHG Emission Trends by Sectors in 198017 (in Gg C@-eq)

LULUCF (Net Total (excluding | Total (including

Sector | Energy | IPPU | Agriculture Waste‘

removals) LULUCF) LULUCF)
1990 | 36,698 | 3,879 4,102 1,135 (6,353) 45,813 39,460
1991 | 28,529 | 3,038 3,713 1,106 (6,416) 36,385 29,970
1992 | 24,224 | 1,705 3,079 1,110 (6,312) 30,118 23,805
1993 | 19,678 | 776 2,831 1,112 (6,548) 24,397 17,849
1994 | 11,558 | 414 2,683 1,091 (6,625) 15,745 9,120
1995 | 8,319 | 447 2,805 1,125 (6,273) 12,696 6,423
1996 | 7,931 | 535 3,344 1,153 (6,022) 12,963 6,941
1997 | 6,783 | 504 3,526 1,180 (5,965) 11,993 6,028
1998 | 6,125 | 502 3,184 1,208 (5,521) 11,019 5,498
1999 | 4,849 | 710 3,560 1,237 (5,324) 10,356 5,032
2000 | 5,612 | 725 3,317 1,269 (5,031) 10,923 5,892
2001 | 4,391 | 439 3,474 1,288 (4,889) 9,592 4,703
2002 | 5,139 | 591 3,719 1,305 (4,778) 10,754 5,976
2003 | 5,763 | 699 3,833 1,321 (4,407) 11,616 7,209
2004 | 6,086 | 846 3,436 1,339 (4,145) 11,707 7,562
2005 | 5,396 | 957 3,461 1,354 (4,163) 11,168 7,006
2006 | 7,258 | 1,136 3,329 1,376 (4,257) 13,099 8,843
2007 | 7,888 | 1,314 3,022 1,400 (4,362) 13,624 9,263
2008 | 6,267 | 1,383 3,132 1,421 (4,357) 12,203 7,846
2009 | 6,580 | 1,106 3,061 1,456 (4,727) 12,203 7,476
2010 | 7,707 | 1,443 3,055 1,483 (4,537) 13,688 9,151
2011 | 9,743 | 1,794 2,981 1,509 (4,864) 16,027 11,163
2012 | 10,294 | 1,872 3,223 1,538 (4,750) 16,927 12,178
2013 | 8,949 | 1,892 3,582 1,542 (4,834) 15,964 11,130
2014 | 9,642 | 2,035 3,633 1,551 (4,609) 16,861 12,252
2015 | 10,849 | 2,058 3,745 1,562 (4,617) 18,214 13,597
2016 | 11,355| 1,822 3,798 1,559 (4,797) 18,534 13,738
2017 | 10,726 | 1,990 3,488 1,562 (4,924) 17,766 12,842

Energy (CRF Sector 1)

In 2017, GHG emissions from the energy sector amounted to 10,726 &gqC®hich is about 60% of
Georgiabts total GHG emi ssi ons ( e sourteucdtégorigs haditHeU C F )
largest shares in the total GHG emissions from the Energy Sector: Tran8§9éf, Other Sectoris 24%,

Oil and Natural Ga$ 13%, Energy Industries 14%, Manufacturing Industries and Constructio@%.
Compared to 1990, the 83tGHG emissions from the energy sector had decreased by 71%. A significant
fall in GHG emissions in the 1990s is due to the collapse of the Soviet Union and fundamental changes in
the economy of the country. However, the national economy started to w2000 and the average
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annual growth of real GDP amounted to 8.4% prior to 2008. During-2008, economic growth of Georgia
has slowed down due to the Russi@aorgian war. Starting iB010, the real GDP of the country began to
increase again by 4.7 average until 2018

A large share of the emissions from the energy sector is due to fuel combustion (87% in 2017) and the
remaining 13% is caused by fugitive emissions. Among emission scategories, the highest growth
relative to 2000 was noted fiagitive emissions from the transformation of solid fuel (5 Gg-€ in 2000,

132 Gg CG-eq. in 2016), which took place as a result of the intensification of coal mining works in recent
years. However, since 2017 coal mining has significantly decrelaseth the technical inspection of safety
norms of mines, following the deadly workplace accidents

Industrial processes and product use (CRF Sector 2)

The GHG emissions from the sector cover emissions from the following categories: Mineral Produycts (2A)
Chemical Industry (2B), Metal Production (2C), NBnergy Products from Fuels and Solvent Use (2D),
Electronics Industry (2E), Product Uses as Substitutes for ODS (2F) Other Product Manufacture and Use
(2G) and Other Industries such as paper, drinksfamd production (2H). In 2017, total GHG emissions

from this sector amounted to approximately 1,990.2 Gg&f) accounting for 11% of national total
emissions (excluding LULUCF) in Georgia. The emissions of, @, and NO from this sector have
decreasedby 53% compared to 1990. The emissions of HFCs, PFGs aB& NE from this sector have
increased 712 times compared to 2001.

Agriculture (CRF Sector 3)

The agriculture sector of Georgia as source of GHG emissions comprises three subcategories: Enteric
fermentation, Manure management and Agricultural Soils. The other IPCC subcategories of rice cultivation
and prescribed burning of savannas are not relevant for Georgia and therefore are not considered. GHG
emissions are estimated for 202817 years periad-or previous 1992015 years GHG emissions from
agriculture sectors are recalculated applying specified data on cattle distribution by breeds

Enteric fermentation is the | argest source for me
is the largest emitter of nitrous oxidEhe emi ssi ons source category fden
following subsources: cattle, buffalos, sheep, goats, horses, asses, and manmgdsicstomachs).

Camels and mules are not relevant for Georgor 19062017 years period GHG emissions mainly varied
according to the livestock population.

Land use, landuse change and forestry (CRF Sector 4)

The GHG inventory in the sector has been prepared in accordance with the 2006 IPCC Guidelines. The
inventory for the LULUCF sector covers the following source/sink categories: 1) Forest land (5A); 2)
Cropland (5B); 3) Grassland (5C); 4) Wetlands (5D); 5) Settlements (5E) and 6) Other land (5F). In this
GHG inventory, emissions and absorptions have beanatst for three source/sink categories: forest land,
cropland, and grassland. The above mentioned categories are the keycategoees in Georgia; in
addition there is sufficient data available (e.g. databases) for carrying out calculations iratbgsges

(unlike other source/sink categories); this allows to obtain the annual parameters for greenhouse gases
emissions and absorptions in order to determine the trend of annual changes.

1 GEOSATC ReaGrowthofGDP
2 Miners' Deaths Spark Protests In Georgia
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http://geostat.ge/?action=page&p_id=118&lang=geo
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https://www.rferl.org/a/georgia-miners-deaths-protests/28478206.html
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The calculations of emissions and absorptions in the LULUCF rskat@ been carried out using default
values of Emission Factors (Tier | approach), which correspond to the climatic conditions of Georgia
according to the methodological explanations of IPCC guidelines.

Indicators of changes in land and land use arelgnbased on data from the National Statistics Office and
FAOSATA. Data from the Ministry of Environment and Agriculture of Georgia and the Adjara Forestry
Agency are used as well.

In 1990 the accumulated volume was about 6,353.1 Gg@@ile in 2017 net eiissions decreased by 23
%, amounting to 4,923.8Gg GO

Waste (CRF Sector 5)

Waste Management is still an environmental challenge for Geopgiar waste management leads to one

of the most important environmental problems. Untreated municipal wastesvaterdjor cause of surface
water pollution in Georgia. Water used in households and industry contains a huge amount of toxins that
gravely degrade the natural environment, flora and fauna, and the quality of life of the population.

Presently there are S5&unicipal landfills in Georgia. Solid Waste Management Company of Georgia
manages 4 landfills, 2 landfills are managed by Municipality of Batumi city in Adjara Autonomous
Republic and Did Lilo landfill is managed by Thilisi municipality. The methane @mnis$rom landfills in

Georgia are estimated based on the IPCC First order decay (FOD) method. The IPCC FOD method assumes
that the degradable organic component/degradable organic carbon (DOC) in waste decays slowly throughout
a few decades, during whichHg and CQ are produced. The methane emission from landfills is key
category.

The water used in households and industry contains a huge amount of toxins that significantly damage the
environment. Wastewater handling systems transfer wastewater from ite siou a disposal site.
Wastewater treatment systems are used to biologically stabilize the wastewater prior to dispoisal. CH
produced when wastewater or sludge is anaerobically treated. The methane emissions frosyat¥otsic

are negligible. Wastewer treatment systems generatgNhrough the nitrification and denitrification of
sewage nitrogen. Methane emission from wastewater handling is key category.

Consumption of foodstuffs by humans results in the production of sewage. Main source ohrfitnage
human sewage is protein, a complex, higblecularmass, organic compound that consists of amino acids
joined by peptide bonds. Assessment ofs@bduction potential from industrial wastewater streams is
based on the concentration of degradablemitgmatter in the wastewater, the volume of wastewater and
the wastewater treatment system.

Recalculation of GHG emissions

During this inventory GHG emissions and removals were calculated using 2006 IPCC guidelines for the
years 19941993, 19951999, 20Q-2004, 20062009, 2016 and 2017, and figures were recalculated for all
the previous years (1990, 1994, 2000, 2005, 211b) in all sectors except for the IPPU sector where
GHG emissions had been recalculated for all previous years during the ¢atomyy

S.3. Climate change mitigation policies and measures

Introduction

In accordance with the requirements of the Paris Agreement, Georgia is obliged to submit in 2020 an
updated, more ambitious document of nationally defined contribution than theysrexersion. The
Ministry of Environment and Agriculture of Georgia has prepared an updated NDC and will submit it to the
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UNFCCC Secretariat in November 2020. According to the updated NDC, Georgia makes an unconditional
commitment that by 2030 greenhowges emissions will be 35% lower thdre levelsn 1990. In the case

of international support, Georgia is committed to reducing greenhouse gas emissions by 50% or 57%
nationally by 2030 compared to 1990 levels if global greenhouse gas emissions folk@Cthaed 1.50C
scenarios, respectively.

Under the Paris Agreement, countries musCentdngvel op
LongTer m Low Greenhouse Gas Emi ssi on {emwvsedtegypmiie nt S
be developednder the Elfunded EU4Climate project. The aim of the EU4Climate project is to promote

the goals and policies of the Paris Agreement and to enswenhission and climat&iendly development

in the Eastern Partnership countries, including Georgia.

Energy Sector

The largest share of greenhouse gas emissions in Georgia (60%) comes from the energy sector, which
includes greenhouse gases emitted into the atmosphere by the combustion of fossil fuels and evaporates
emissions from coal, oil and gas extractipmcessing, transportation. Emissions from the energy sector,
among other subectors, include greenhouse gases released into the atmosphere as a result of the burning of
fossil fuels in the transport and building ssectors. According to the National @rdouse Gas Inventory

in Georgia, the following key source categories were identified in the energy sector (excluding the transport
subsector): gas consumption in buildings, volatile emissions from gas distribution, gas consumption in
electricity generatin, fossil fuel energy consumption in the industrial sector.

On July 1, 2017, Georgia became a full member of the European Energy Union, which requires the
harmonization of the country's national legislation with the EU energy legislation within g <tgéitied
timeframe. Commitments to promote and develop energy efficiency and renewable energy sources are key
to mitigating climate change. By 202030, the country should develop targets for the share of renewable
energy in final energy consumption athe amount of energy saved by energy efficiefidye Ministry of

Economy and Sustainable Development of Georgia has started reforming the energy sector and developed
new laws and action plans. In 202020, Parliament passed the following laws: on enemgyaater supply,

on energy efficiency, energy efficiency of buildings, and encouragement of production and use of energy
from renewable sources.

On December 23, 2019, the Government of Georgia
(2019200 ) 6 for the i mplementation of the energy eff|

In accordance with the Law on Energy and Water Supply, energy policy includes the National Energy and
Climate Plan (NECP). The NECP is a new initiative of the European Union anddimber states of the
Energy Union also have a recommendation to develop a unified, integrated policy and measures for energy
and climate issues at the national level. The NECP development process should take place in parallel with
the CAP and NDC develoment, so it is extremely important to coordinate these processes. The NECP
should cover the period 202D30 and include a vision for 2050 in order to be in line with the policy
objectives of the European Union, the Energy Community or the UNFCCC. The &&&€R 5 main areas:

energy security; domestic energy market; energy efficiency; reducing greenhouse gas emissions and
renewable energy sources; research, innovation and competitiveness.
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Transportation Sector

Georgia is located at the crossroads ofoparand Asia, where strategic cargo is transported. The country's
economic growth and sustainable development largely depends on the effective use of its potential as a transit
country.

The number of vehicles registered in Georgia is characterized bgraasing trend. The number of vehicles

in 2018 increased by 55% compared to 2007. Within the country, up to 25 million tons of cargo
(approximately 59.9 percent of the total cargo transported) is transported annually by road and about 260
million passengerare transported. International shipping is large. Annual shipments iF2RQ@8lwere in

the range of 30 million tons. In 2018, international shipments increased slightly compared to the previous
year, amounting to 31.1 million tons. Due to such volurttese is a large load on the main roads.

Most of the car fleet in the country is old and faulty private vehicles. In addition, the share of modern
technologies and public transport in the sector is small. The fleet growth factor is important, whidatlys dire
related to the increase in emissions. The car fleet has doubled in the last 10 years, which is quite alarming,
and does not indicate a focus on public transport.

It is noteworthy that the bus fleet in major municipalities is being gradually upgradegell as the
development of various policy documents and strategies that will help increase the use of public transport
and the consumption of nanotorized transport.

With the support of the German Society for International Cooperation, a stratedpe foevelopment of
cycling in the city of Rustavi was prepared. Bakuriani multimodal transport strategy is being prepared (donor
World Bank); Thilisi Sustainable Urban Transport Mobility Plan (donor Asian Development Bank; $ 1.5
million); Restructuring oftie bus network and introduction of an integrated, automated system for payment
of fare (donors European Bank for Reconstruction and Development and Thilisi Municipality; 0.8 million
euros).SamgoriVazisubani cableway is planned to be built (dorienenchDevelopment Agency; 0.5
million euros); Preparation of corporate development programs for 6 municipalities of Georgia and research
on transport reform (donor: European Bank for Reconstruction and Development; 17 million Euros); Study
on the Potential of Rilic and Tourism Transport Services on the Mtkvari River in Thilisi Municipality
(Donor: Asian Development Bank; $ 0.5 million)

With the help of the European Bank for Reconstruction and Development, new buses of 170 Euro 5 type
will be purchased for 6 laegmunicipalities in 2022022 and transport bodies/agencies and legislative
regulations will be arranged and strengthened accordingly. This is also a great precondition for establishing
a normal transport system in large municipalities and focusing qrethige of the cities.

Industry Sector

According to the National Greenhouse Gas Inventory, the following key source categories were identified
in the industrial processes sector: cement production, iron and steel production, ferroalloy production,
ammonia poduction and nitric acid production. The industrial sector also emits greenhouse gas emissions
into the atmosphere by burning fossil fuels used for energy purposes. The key source categories in this regard
are the production of nemetallic mineral produs (the most energyntensive products are: cement
production, glass container production, brick and block production, limestone production), iron and steel
production, food industry and construction.

In the industrial sector in general, three typesitigation measures can be considered:
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- Increase energy efficiency in the industrial sector, which means replacing outdated technologies and
processes with new energgving technologies and processes;

- Fuel replacement, which means replacing a currendlgl hgghcarbon energy signature with a low
carbon energy signature;

- Use of carbon dioxide capture and storage technologies.

Of these, the last two destinations are usually more expensive than the first. There are those in energy
efficiency measures thateaprofitable for the enterprise and have a relatively short payback period. There
are also less profitable measures, with a longer payback period. Energy efficiency measures can be divided
into two types according to their ability to be disseminated agwtifted:

- A measure that is specific to a particular production process, the identification and assessment
of economic viability of which requires a detailed production energy audit;

- Measures that are relatively general and that, even without prior esngdging, are known to
benefit a wide range of enterprises, such as energy efficient engines (electric motors with
frequency regulators), efficient cooling/cooling systems, and so on.

It is important to promote both types of measures in Georgia. In theotdise first type of measures, it is
necessary to identify them mainly in large enterprises, but it is also important that medium and small
enterprises have the opportunity to conduct energy audits. This is reflected in access to relevant qualified
staff and the ability to use financial instruments to identify enterfasific measures. As for the second

type of measures, they can be implemented through the introduction of standards. There is also a need to
train industry representatives and raise amwass so that they can see how energy efficiency measures can
reduce production costs and product cost. It is important to create financial mechanisms that will make the
first investment capital available to industrial facilities. These can be targergy effeciency cheap loans,

energy efficiency fund and so on.

Agricultural Sector

The following source categories are considered in the agricultural sector: enteric fermentation, manure
management, direct and indirect emissions from agricultural soith@nidcineration of agricultural waste

in field conditions. Enteric fermentation is the main source of greenhouse gas emissions. Manure
management includes all emissions from the operation of management systems such as anaerobic ponds,
liquid systems, sa storage, and livestock feeding stalls.

According to the Georgian Low Emission Development Strategy (2017), lack of capital, land fragmentation,
lack of modern technologies and rural poverty in the agricultural sector are significant challengesehat mak
agricultural production inefficient and contribute to increased emissions into the environment.

One of the major challenges is also in the direction of clifiaadly agriculture and climate change. Low
level of awareness. In 2020, the Ministry of Eowiment Protection and Agriculture of Georgia established

a working group on climate-friendly agriculture. The aim of the group is to promote the
introduction/popularization of climatgiendly agricultural practices in Georgia and to reflect the issues
mentioned in the strategic directions/documents of agricultural policy. Also, one of the tasks of the
established group is to promote awareness of clifnetedly agriculture for the various parties working in

the agricultural sector.

The Rural DevelopmentStrategy of Georgia for 20172020includes three priority directions: 1) Economy
and competitiveness; 2) social status and standard of living; 3) Environmental protection and sustainable
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management of natural resources. The third priority includes thsks, tincluding climate change,
implementation of mitigation measures for possible negative impacts caused by climate change, and risk
management.

The Strategy of Agriculture and Rural Development of Georgia for 202:2027has three strategic goals,
including the second strategic goal, which is the sustainable use of natural resources, conservation of
ecosystems, adaptation to climate change. The presented strategic goal combines five tasks, one of which is
to spread environmentally adapted, climfiiendly agricultural practices and promote the development of

bio / organic production. The given task in the Agriculture and Rural Development Action Pla@(ZR1
involves the following activities: Identifying and promoting opportunities for adaptation tateliohange.

Land use, Land use change and Forestry

Land use, land use change and forestry (LULUCF / Land Use, Land Use Change and Forestry) is one of the
most important sectors of greenhouse gas emissions and absorption in Georgia. The key catdgories of t
sector are forest lands and meadows, as well as arable lands, especially perennials.

Georgia's forests, which cover about 40% of the country's total area, play a crucial role in Georgia's
greenhouse gas balance. The s@donomic situation in the cotp after gaining independence has had an
extremely negative impact on the forestry sector and has had a direct impact on forests, leading to a
significant reduction in their carbon dioxide absorption potential. Nevertheless, the National Greenhouse
Gas lrventory Report in Georgia (1999D17) shows that forests are a significant absorber of greenhouse
gases and can make a significant contribution to climate change mitigation under consistent measures.

The same can be said for the other categories of ther s situation of the 1990s, like the forest sector,

had a negative impact on the areas occupied by perennials, as well as on meadows and pastures. According
to statistics, there is a decrease in the area occupied by both annual crops and peraneaiame, in

1990, perennials occupied 334 thousand hectares in the country, while in 2015, they decreased to 109.6
thousand hectares. Unfortunately, the current statistics do not show any land use categories or changes in
them in terms of category chamdiowever, a high rate of pasture and meadow degradation is evident. Due

to the degradation of pastures and forests, the carbon sequestration potential of the LULUCF sector is
significantly reduced.

The main challenge for the sector is forest degradatigrich is mainly caused by unsustainable and
inefficient use of forest resources. Timber still remains the main source of energy in rural areas, with 90%
of the rural population partially or completely dependent on timber for space heating, waterdrehfoad
preparation. In addition, access to both energy efficient technologies and alternative energy resources is
limited. In the wake of this and the so@oonomic background of the country, the ongoing processes in the
forestry sector over the yearaye been characterized by frequent institutional and legislative changes due
to the instability of political and strategic priorities. Due to the lack of a clearly defined strategy and action
plan, the processes failed to develop consistently, violatmgelsessary preconditions for the sustainable
management of the sector, which implies a sound legal framework and adequate financial and human
resources. Incomplete and outdated information on quantitative and qualitative indicators of forests did not
allow for longterm planning of forest management and sustainable forest use in accordance with the
functional purpose of forests.

To eliminate unsustainable forest management, the Georgian government launchescalargeest sector
reform in 2013 and shuld complete it by 202Q1. The objectives of the forest sector reform are (a) to
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change current approaches to forest use and management, (b) to develop a unified forest management system
and (c) to improve the institutional and technical skills of fonesnagement bodies.

The process was based on the "National Forest Concept" approved by the Parliament of Georgia, which is
the main framework document defining the policy in the sector and which aims to introduce a sustainable
forest management systemthre country. Actions related to the development of the sector to ensure the
implementation of the National Forest Concept are reflected in the documents of the Third National
Environmental Action Program 2022021 (NEAP Ill), the Georgian Biodiversity Stegy and Action Plan
(20142020), the Georgian Rural Development Strategy and Action Plan-@iP0).

The importance of forest resources and their sustainable management is mentioned in the codetsfs top
climate policy: Georgia's National Defined @adbution (NDC) identifies forests as the main sector of
national climate action, which has a quantitative commitment to make sustainable forest management
broader. To mitigate climate change in the forestry sector, the Government of Georgia considers the
following three measures as priorities: (a) establishing sustainable forest management practices; (b)
Implement reforestation/forest restoration and promote natural restoration; and (c) increase protected areas.

Progress has been made in the country shecpreparation of the Third National Communication, including

the implementation of recommendations. In addition to improving the institutional and legislative
framework, the scale of reforestation and the fight against forest pests and diseasesasaslisorce 2015,
responding to the Intended Nationally Determined Contribution (INDC) commitment (Implementation of
reforestation measures by 2030 of predetermined 1500 ha and production of natural renewal promotion
measures at 7500 ha). For example, 2&€tares of forest destroyed by fire in the Borjomi gorge were fully
restored.

According to the Nationally defined contribution (NDC) document, the strategy for fulfilling the
unconditional commitment to the forestry sector envisages sustainable foregjament based on an
ecosystem approach by 2089 well as haltinghe degradation process; And consequently improving both
gquantitative and qualitative indicators of the forest. Georgia plans to increase its forest carbon sequestration
capacity by 10% bg030 compared to 2015 levels.

Like forests, there are a multitude of challenges for other categories in the LULUCF sector (arable land,
especially perennials, meadows and pastures). The scarcity of data on agricultural land degradation hinders
full-fledged assessment and forecasting. There is little data on the changes in categories and the reasons for
the change. With the lack of data, there is a lack of knowledge and experience in the production ef climate
friendly agriculture and new technologies. Ispense to the challenges, the country is working to improve

the legislative framework, as well as to prepare a number of strategic documents and action plans, the
consistent implementation of which will reduce emissions from land use change and fotestigsac

Waste Sector

In Georgia, waste management is associated with a number of financial and environmental problems of
national, regional and local importance. The waste sector in the country (solid waste and wastewater) is an
important source of grebouse gas emissions. The waste sector in Georgia is representeesbygtoub of

solid waste disposal sites (landfills), solid waste biological treatment, solid waste incineration and
wastewater treatment.

Landfills: To date, there are 57 official muipal landfills in the country, of which 23 are closed. Other
landfills will also be sealed. They will be replaced by new, modern landfills in accordance with modern
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standards, the construction of which is planned until 2024. It is planned to instalem $gstcollecting
methane and burning it in torches at closed landfills.

The country lacks the technical and technological capabilities for biodegradable waste recycling, human
resources with relevant skills. Fragmentation of organic waste is carried foagments. Only individual
farmers and smalttapacity composting plants in Marneuli produce compost from biodegradable waste.

Waste WaterWastewater is one of the most important sources of greenhouse gas emissions from the waste
sector.

United Water Spply Company of Georgia is implementing a project funded by the Asian Development
Bank under the Urban Services Improvement Investment Program (loan: $ 500 npl@ndles for the
improvement of water supply and sewerage systems in 9 cities and threciiors of wastewater treatment

plants in 7 cities. Within the framework of the same progfasability studyof Bakuriani and Didi Mitarb

water supply, as well as Bakuriani and Chiatura town sewage systems and wastewater treatment facilities is
underway

All wastewater treatment plants will be treated with modern, biological treatment technology (active sludge
method). On higkcapacity buildings (Zugdidi, Poti, Marneuli, Kutaisi) anaerobic decomposition of
precipitation in methane tanks and collectidnreleased methane gas in gas storage (gas holders) is
envisaged, part of which is used to maintain the fermentation process in methaner tegtiled to
generate electricity in gas generators that will be used during the operation of the treatnieAs dtam
smallcapacity treatment plants where the methane output is low and cannot justify the high investment costs
required for the productive use of gas, they do not provide for the collection and collection of methane and
its subsequent use.

S.4. Vulnerability and Adaptation

The Climate change and its adverse i mpacts on ec
sustainable development. Unique geographical location, complex dissected relief, land cover diversity and
specific climate, cataining almost every type of climatic zones, set conditions for wide variety of negative
consequences of climate change in Georgia.

Adaptation to the adverse impacts of the climate change is one of the main priorities for the Government of
Georgia. Georgia main objective is to improve the country's preparedness and adaptive capacity by
developing climate resilient practicesducingvulnerability of highly exposed communities. In this regard,
Georgia takes steps to integrate climate risk and resilienice dore development planning and
implementation.

S.4.1 Current Climate Change

In order to assess the current climate change, the nature of changes in intensity and repeataédity of
and extreme valuesf meteorological

elements was studied based ohservations of the 6@ear period (195@015) of the Georgian
Meteorological Network. Changes in meteorological elements between tyeaBperiods (1982015 and
1956 1985) were assessed.

Annual meanair temperature in 1982015, compared to 1956985, has increased by almost 1 degree
Celsius, with an average 0f5°C. The most significant warming was observed in Samegrefoo Svaneti,
Kakheti and Samtskhgavakheti, where the temperature increase wa8.@&. Against the background of
the observeavarming, there is a significant increase in the probability and duration of heat waves.
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The change in the total annual precipitation was of mgsatiern. In a significant part of western Georgia,
precipitation increased within-55%. In most parts of etern Georgia, in contrast to western Georgia,
precipitation declined by about®% over the last 30 years. Up to 20% precipitation growth was observed
in certain areas. The upward trend in precipitation in western Georgia seems to be caused bydlérincrea
rainfall. In the south and east of the country (especially in Kakheti and Mtslitiataeti) precipitation
indices reflect a decrease in precipitation due to the increase in the duration of the dry periods.

Relative humidity is high throughout thesar with fluctuations-(% to 5%). High humidity is observed in
winter months in western Georgia and should be driven by extremely humid day2 ¢&ys/year), with
decreasing trends most intensely observed in early swaunt@mn.

Average annual wind spéesignificantly decreased on the whole territory of the country by ab@unis

during all seasons of the year. It is noteworthy that the most significant decline with sustainable trend was
observed on the stations considered in the Wind Atlas as thegmoggective for the development of wind
energy (Mtai Sabueti, Poti). At the same time, in the light of declining average speeds, there is an increase
in the number of strong days in certain districts, which should be attributed to the increasing frefuenc
such days over the last 15 years, and is most frequently observed in Mtkvari Valley (Gori, Thilisi).

In conclusion, it can be concluded that the study of climate change in the recent period in Georgia has
revealed a very pronounced picture of warmiwhich is mainly caused by the increase of summer and
autumn temperatures throughout the country and the by the increase of air temperature and wind speed.
Against the backdrop of declining speeds, however, there has also been a marked increase inwiagimum
speeds in certain areas. The identified climate change risks are therefore reflected in different socio
economic sectors.

S.4.2 Climate Change Scenario

RCP4.5 scenario is used to predict the expected climate change. Version 4.6.0 of RegCM Régiateal Cl

Model was used to improve the global forecast scale. In this version a number of mechanisms for describing
and parameterizing physical and chemical processes are refined. Dust and aerosols are also included in this
model. In addition, RegCM 4.6.0 \&ton allows for horizontal scale enhancement with theveang nesting
technique. All simulations of the regional climate model were run on an even coarser scale data (30 km) and
over a relatively large area, and then calculated on a 10 krsggizing simlation.

Comparing two 3§/ear periods (2042070 and 2072100 years) with 3@ear period of 1972000, future

trends in climate change were assessed for 39 stations of the Georgian Meteorological Network. Scenarios
were built for basic climatic parametessch as air temperature, precipitation totals, relative humidity and
monthly and annual mean values. In addition, sexpecific climate parameteréndices that can assess the
impact of climate change on individual sectors were calculated.

According tothe scenario, the average annual temperature will increase fré@ta.8.6C throughout the
country in the period of 2042070 compared to 1972000 years period. The average annual temperature
continues to grow in the period of 262100 and will riseto the range of 0°€-1.7°C. As a result, the
temperature rise for this period is within the range df@3.7°C compared to the 1972000 average.

In the period of 2042070, the annual precipitation in Eastern Georgia is reduced by 9% on average. The
largest decrease (12.3%) is noted in Pasanauri and smallest (5.3%) in Sagarejo. During the peried of 2071
2100, compared to the period of 262070, the precipitation change is insignificant, fluctuating within the
range of 16%.
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Changes in air temperature and precipitation total, as well as specialized indexes by season and region, affect
different sectors, which is described in detail in the sectleded sections.

S.4.3. Agriculture
S.4.3.1.Livestock farming

Environmental conditions are an integral part of the economic development of the livestock sector. The
increase in productivity directly depends on the creation of livelihoods that are adapted to extreme
conditions. The productivity of cégt of any breed is one of the indicators of adaptation of animals to
environmental temperatures.

Visual observation of Holstein cattle behavior in the spring of 2016 in Pshaveli Village, Telavi Region,
showed that it is sensitive to summer temperatuties first signs of heat stress. Heat stress was manifested
by an increase in arterial pulse and respiratory rate. Values of Temperature HumidityTiHbeare
measured on the basis of Telavi Meteorological Station data (temperatures and relative hiradtigally
during all August cattle are in discomfort, often 79 < TH4, which can pose a serious threat to livestock
health.

On the farm in Khornabuiji Village, Alazani Valley, biological characteristics of Caucasian brown (in Latin:
Bos Taurus) wer studied. It was found that the pulse and respiration rate of cattle increased by 1.96 and 1.4

times, respectively, at3622 compar ®d tAda 2heO same ti me, even tho
2.39 times, it is not sufficient for thermaregul
and skin temperature by 3ul. Thus, at hi gh t emp ebrraotwinrdess ,t htehremt

mechanism is unable to maintain the normal physiological state of the orgahésah stress causes milk
yield decline.

The increase in temperatures also affects the morphological composition &dtielbwas found that in

the afternoon, at extremely high temperatures, the amount of erythrocytes and leukocytes in the blood of
dairy cows decreases, the concentration of hemoglobin also decreases, but the decrease is less significant.
From noon to eening, the THI is above 80, which is a sign of a serious danger according to heat stress index
rankings. In order to increase milk production in summer, measures to protect cows from the heat should be
considered on pastures.

S.4.3.2.Perennials

Perenniakrop production is one of the oldest, important and traditional branches of agriculture in Georgia.
Current and projected climate change, as well as priority areas for adaptation, are discussed in relation to
important perennial agricultural crops suchlvies, nuts and tangerines.

An analysis of existing climate data and climate change scenarios shows that this climate dynamics, over the
next few decades, in both eastern and western Georgia, will have a significant impact on changing important
agrometeoblogical parameters of perennial crops such as duration of vegetation period (increase), total of
active temperatures (rise), critical winter temperatures (decrease), drought days (increase), carbon dioxide
(CO2) concentrations (increase), etc.

With this in mind, it has been demonstrated that current and projected climate change will have a
predominantly adverse impact, and in some cases a possible positive impact on vine, hazelnut and tangerine
production.

Proposed adaptation recommendations for the enogsr consideration include both primary and secondary
measures, involving the use of financial support, institutional and scientific research approaches such as the
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allocation of new production zones and mizanes, introduction and implementation ofowesaving
conservative agriculture methods, support for drip irrigation, -aggteorological network improvement,
research related to new drought resistant genotypes, etc.

It is important to keep in mind that the expected social effects of adaptatamsuras, will be high, since
these measures will significantly improve the social and economicbeiglfy of farmers and rural residents
producing the crops considered.

S.4.3.3.Cereals

The impact of climate change on wheat and maize production in Dadkafis and Zugdidi regions is
discussed.

A comparison of the meteorological elements of 19665 revealed that current climate change is
characterized by increased temperatures and increased total of active temperatures, as well as increase in the
numberof hot days in summer and a significant change in the seasonal distribution of annual precipitation.

Compared to the previous period (19%885), during the second period (192615), wheat is more
frequently subjecto drought during tilleringdrought stress), effect efevated temperatumn stem
extension stage, and low heat and humidity during heading and the flowering periods. In particular, the
negative effects of insufficient moisture and heat on grain formatidnfidling should be noted. In the
second period, maize is less prone to spring frosts, which allows earlier sowing of this culture and can be
considered as a positive influence of current climate change. However, high temperatures during the summer
monthsincrease the demand of maize for moisture, inhibit flowering and promote the response to light,
which has a negative impact on crop yields.

It is expected that the stress caused by high temperatures and humidity will increase further in wheat and
maize in20712100 compared to the baseline period of 19@00. New species and new breeds of
pathogens and pests causing diseases of wheat and maize will appear. Increase in carbon dioxide
concentration will have a positive effect on wheat productivity ifpres/ided with sufficient moisture. The
projected average annual temperature rise of 3.6 degrees Celsius during the perioe?dDR0xill result

in 1525% reduction wheat and maize yields under unchanged agro technology. These effects can be
mitigated byincreasing irrigation areas, introducing agechnological measures to conserve moisture in
irrigated areas, and developing seed rotation, and in the case of wheat, with spread of anduigbt

resistant varieties.

S.4.3.4.Pastures

Information on @orgia's pastures and potential threats posed by the climate change is presented here.
Species of natural meadows and vegetation in the country, as well as key habitat classes of Georgia's
grasslands using the so called EUNIS Habitat Classification Systéine European Nature Information
System are discussed.

A review of recent pasture management practices and vegetation status is provided. Particular emphasis is
placed on studies carried out in recent years to study anthropogenic and natural erdsipnoaedpasture
management in Georgia's protected areas.

Significant attention is paid to the potential threats posed by climate change and the current or expected
risks. Expert opinions based on climate indexes, forecasts and models collected oveséwerdg years

are also presented. Lastly, the conclusions and key recommendations concerning the expected threats,
adaptation actions and mitigation measures are addressed.
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S.4.3.5. Soil Erosion

Soil erosion in Georgia is one of the main causes of dagioadof agricultural land as well as forest and
alpine lands.

Water erosion is widespread throughout the country, in all natgfathate zones, ranging from humid
subtropical to highland alpine. Wind erosion is only widespread in eastern Georgia, maxuikgi (Gare)

Kakheti and Shirak. The methodology of the European Research Center RUSLE (Revised Universal Soil
Loss Equation) is used to assess the risks of water erosion. Surveys conducted according to the above
methodology showed that 13.3% (43,414thexs) of Zemo Imereti is eroded to varying degrees (Table 7).

The area ohigh and very severely degraded land in Zemo Imereti is 6,143 hectares, while the total area of
weak and moderately degraded land is 16,260 hectares. Water erosion is particularly strong in Chiatura
municipality, where 22.2% of the totalear is degraded. The erosion processes of the rest of the
municipalities are of approximately equal intensity and result in varying degrees of degradation-of 10.7
12.3% of their total area.

An electronic map of the potential soil loss from water erosiddgdper Imereti has been developed as part
of the project.

The expected decrease in precipitation in the future {Z00) does not necessarily mean a reduction in
the exposure to erosive processes.

Wind erosion. Wind erosion equation (WEQ) was applied ¢etimate soil erosion. Studies have
demonstrated that the soil erosion index (I, ton / rest) pf Outer (Gare) Kakheti and Shiraki ranges from

67 to 544 ton/halyr. As a result of wind erosion in the region, the average dreavgf highly degraded

soils is 289, 357 ha, or 46.2% of the total arethefregion, which is very high. The firslectronic map of

the project "Potential Soil Loss due to Wind Erosion in Outer Kakheti and Shiraki" was developed. In the
wake of climate change, the manifestation of wind erosion by 21i@0strength and frequency, will
definitely increase in Outer (&g Kakheti and Dedoplistskai®hiraki.

S.4.4 Glaciers

Glacier degradation is an effective indicator of climate change. In order to support sustainable development
of the country, it is necessary to develop a strategy for adaptation to glacier desadtraisgation measures

in the most vulnerable highlands. To this end, it is important to have the results of a scientifically justified
glacier degradation study.

The characteristics of glaciers and their dynamics have been determined by high resaafimmdRemote
Sensing SatellitdRS), based on centuriedd historical data, existing fieldwork, and complex, integrated
use of expert knowledge.

Changes in the number of glaciers and the corresponding areas affected by climate change on glaciers and
small glaciers were assessed. Determination of the likely glaciers retreat and their tentative melting dates are
discussed.

It has been found that the glacial area and the number of glaciers in Georgia have decreased and this reduction
is more intense in sgern Georgia than in western Georgia. It is demonstrated that climate change accelerates
the retreat of large glaciers and sets the expected dates for complete melting of individual glaciers, and the
interrelationship between large glaciers retreat aintaté change has been established.
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S.4.5. Water Resources

Georgia is rich in water resourcesvers, lakes, reservoirs, glaciers and groundwater. Georgia's rivers are
fed by rainwater, groundwater, snow and glaciers. They are formed in wetlandsesremdhglaciers, on

the territories of permanent snow. Most of the marshes and wetlands are in the lowlaoltbeti. There

are about 860 lakes and 43 artificial reservoirs in the country.

In case of the Rioni Basin, an assessment of the impact ohtamd expected climate change on surface
runoff has shown that the average nor mal rainfall
two periods (19561985 and 1988015) increases by 2% (Shovi) and 5% (Ambrolauri), and average normal
Rioni River discharge (®Q) increases by 19%. The nc
reach of the Rioni River is increased by 3% (Kutaisi) and 13% (Poti), while the average value of the Rioni
River basin increases by 21%. The Rioni AlpandRioni Chaladidi hydrologic crossectional river runoff

forecast which was implemented according to the regional climate model RCP4.5 scenario within two
prediction periods (2042070 and 20712100) based on the HBNMMMS hydrological model showed that

aerage nor mal Ri oni Ri ver discharge at the Rioni
within the period of 2042070 and decreased by 5% within the period of 20I10; The average normal
rainfall wvalue ( @Pr ) (Stbe)amddza3scand 1® 16 (Ambrél&uri)aresgpectigely.1 %

The average normal value of the Rioni River discharge{@ the Rioni Chaladidi crossection declines
by 9% in 20412070 as compared to the period of 192000 and is reduced by 3% within theriod of
207221 00; The average nor mal rainfall wvalue (@Pr)

S.4.6. Groundwater

Assessment, protection and rational use of underground freshwater resources are the top priority for any
country in the comxt of climate change in order to ensure adequate adaptation. Issues related to distribution
and use of groundwater freshwater resources on the territory of Georgia have been desenlidyeith; In
analysis of the actions undertaken and ongoing in Georgdtecting underground freshwater resources

from effects of to the climate change was carried out; Based on actual materials, the vulnerability of
groundwater to climate change has been assessed; Considering future climate scenarios, based on expert
analysis it was possible to identify particularly vulnerable groundwater bodies; Recommendations were
developed including strategic objectives for the protection of underground freshwater resources in Georgia
and adaptation measures to address local, comrdeniythreats of the climate change.

S.4.7. Coastal Zone

The three (3) factors having a direct influence on the formation of the eastern shores of the Black Sea are
discussed: planetary and regional climate, tectonics and anthropogenic factors.

Coastal deelopment in natural conditions Consideration of sea level variability in the Upper Holocene;
vertical movement and lithodynamic systems of beach structural blocks; Adjara and Kolkhetiitdgach
system.

Sea Storm Activity. The statistical analysis of thgea storm activity according to the data of the
Hydrometeorolog Department of Adjara Hydrometeorolp@bservatory and Maritime Transport Agency
is provided.

Actual condition of the coastal zoneThis section provides a description of beach parameters, erosion
problems and solution thereof, challenges on the Black Sea coasprgfidgGand the impact of the global
warming, as well as some indicators of this impact. The effects of the global warming and anthropogenic
impacts on the coast are compared. The accuracy of various time forecasts is evaluated.
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The main adverse effect ofdlylobal warming for the coast is the dewel rise, which will cause flooding
and loss of territories; anthropogenic impacts accelerate the process of flooding and loss of coastal areas.

S.4.8. Natural Hazards

The complex relief of Georgia contributes éxacerbation of atmospheric circulatory processes and
formation of various types of natural meteorological events (floods, overflows, snow avalanches, strong
winds, droughts, etc.). In the wake of the climate change, there have been increasing tinerfdsgoency

and intensity of natural disasters in recent decades, floods and fteshgtthe most damaging in terms of

both economic losses and human casualties. Measures to prevent / mitigate adverse effects of floods / freshet
are as follows:

1. Corducting hydrometric and topographic works at vulnerable areas; 2. Hydraulic and hydrological
modeling; 3. Installation / maintenance of hydrological checkpoints for early notification; 4. Issue of relevant
recommendations for taking coastal protection mess

The following preventive measures to mitigate the adverse effects of snow avalanches include: 1.
Arrangement of protective timber or metal construction in the areavalanche; 2. Arrangement of
avalanche dam (landfill) near settlements; 3. Condlibigh impact works for road safety.

S.4.9. Geological Processes

Georgia is one of the most difficult regions in the world in means of development of natural geological
processes (landslides, mudslides, rockslide, stone fall, etc.), the degree ddhilitpef the area and the

risk of danger. In recent years, the scale and quantification of landstidiéational and mudflow processes

have significantly increased in the country. Geological disasters have caused major danger to the population
and infastructure of Georgia in recent years. Significant economic losses were attributed to human
casualties.

Landslidegravitational and mudflow phenomena should be noted among geological hazards due to
magnitude of development and high risk of danger. Thenatic factor has a decisive role in
producing/reactivating modern geological processes. The issue is particularly relevant to Georgia, a complex
region in means of geological structure and tercéimatic features. Such as, where the provocation of much

of the geological processes is directly linked to the climate factor. The study identifies the likely impact of
the climate change on geological processes over twed0periods (2042070 and 20712100 years)

with respect to the baseline -§@ar period 19717 2000 years). Geological hazard zoning maps were
prepared. The document also outlines recent geological hazard management projects and adaptation
measures to be undertaken in the wake of the climate change.

S.4.10 Forests

Covering almost 40% of the country's area, forests play a vital role in the social, economic, and cultural
development of the country. Forest groves are of paramount importance

in maintaining the biodiversity of/pical landscapes and ecosystems of Georgia. In addition, many sectors
of Georgiabés economy are directly Ilinked to main
direct or indirect benefits and resources to the country's population, whishumi ensures the functioning

of various sectors of the economy, human elhg, poverty eradication and creating the favorable
environment for sustainable development of the country.

Forests of the country, for the recent almost 30 years, have exqegtistrong anthropogenic pressure, which
directly affected the state of forests. At the same time, the negative impacts of the climate change on both
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the progress of existing pests and the emergence of new harmful insects and diseases are signifigant. Tak
into account future climate scenarios, there is also an increased risk in change of the species and fire hazards.
Consequently, the climate change, along with many challenges in the sector, should be considered as one of
the major problems. Measuresnitigate the climate change impacts on Georgia's forests and adaptation of
the forests to the climate change impacts should serve as a basis for actions planned for the development of
the sector.

S.4.11.Protected Areas

Protected areas plavital rolein contributing tahe climate change mitigatiandadaptation. However,
the climate change will have a significant impact on protected areas. The climate change will affect protected
species on protected areas, which may be reflected by their scattesingabitat capture, or extinction.

The climate change causes activation of the existing diseases and their carriers, as well as emergence and
spread of the new diseases. Another important threat is invasive species that have not yet occupied their
potental distribution areas. Protected areas, while maintaining ecosystem integrity help to reduce the risk
and impact of natural disasters; however, natural disasters can significantly damage the habitats of protected
species inhabiting the protected area, ab a&s their immigration corridors. The climate change is expected

to have impact not just on the natural valoéshe protected areas, but also on the number of visitors of
these areas, the period of visits, the shift of towfisemdly places and gemally, the economics of the

sector. In view of the above, it is important to adopt appropriate adaptation measures to ensure that the
system of protected areas is in place.

S.4.12.Human Health

The current trend of prevalence of climagéated diseasdsliseases of the cardiovascular and respiratory
system, infectious diseases) is established. Special attention is given to the analysis of the impact of heat
waves on human health. Muttiiteria analysis was applied to compare Thilisi, Kutaisi, Batumgdiii,

Telavi and Poti in means of the level of vulnerability of these cities to the impacts of the climate change and
in particular one of its challenges$o heat waves and their ability to adapt, both in the current situation, as
well as for the two farcast periods (2042070 and 207-2100). The analysis revealed that Telavi is most
vulnerable in the present situation; Batunm the first forecast period;, and Telavi agairin the second

forecast period. The Framework Document developed by thedWtehlth Organization provides an
opportunity to develop effective measures for adapting the health sector. This document is highly
recommended for decision makers for guidance. The report also summarizes the results of a rapid assessment
of the health sdor's preparedness for climate change by filling in a simplified questionnaire by local experts
and identifying needs for sector adaptation. Finally, recommendations are made for effective sector
adaptation, which is desirable for national, local andgmrernmental sectors.

S.4.13.Energy

Higher temperatures due to the climate change in Georgia, changes in precipitation padténgsglaciers,
increased weathaelated disasters, geological risks and other processes will have a significant impact on
the country's energy sector. The climate change in the Enguri and Rioni basins is expected to reduce
precipitation, which will &ect river runoff. Increased melting of glaciers for certain period is expected to
increase river runoff, after which glacier runoff will begin to decrease. As the runoff increases, the risk of
floods will increase and the role of the reservoirs will Imeomportant. As temperature rises, evaporation

from the reservoirs will increase, especially during the period May to September. Precipitation is expected
to decrease in eastern Georgia, which is expected to reduce river runoff. Average air temperquecteid
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to rise at the site of the thermal power plants in Gardabani Region, which will adversely affect the efficiency
of the stations. In Georgia, considering average wind speeds, the most attractive location for wind stations
development within the ped of 20412070 and 2072100 will be Sabuetvountain Kutaisi, Paravani,

Batumi and Goderdzi Pass, where the average wind speed will be more than 4 m / s. According to the climate
change scenario, the expected climate change in the potential areaslopthent of solar stations (Thilisi,
Gardabani, Udabno) will not cause serious problems for the development of solar stations. The problem with
power transmission lines is the increase in temperature, which is particularly significant in the
lowlands.Compared to the baseline period, the number of heating degree days will decrease, while the
number of cooling degree days will increase significantly. Increased geological and wektest risks

will have a negative impact on critical energy infrastruetiherefore, an idepth analysis of the sector's
sustainability and resilience is needed; its development strategy should also be developed, taking into
account the principles of sustainable development and the risks posed by the climate change.

S.4.14. Transport

The climate change has a negative impact on the transport sector. In the future, these impacts are likely to
be further enhanced. As a result of the climate change, transport infrastructure operation, maintenance, repair
and rehabilitation costwill increase Modernization of the transport infrastructure in order to better adapt

to the climate change implies high costs; though economic losses are going to be much larger unless the
adaptation measures are taken. Particular attention is paid potintial effects of extreme heat events,
which may pose risks to the transport infrastructure. Depending on the pace and scale of the development of
transport infrastructure in the country, it is also important to develop adaptation measures andhmaanitor
implementation.

S.4.15.Tourism

The tourism industry is one of the most important sectors of the economy, the development of which directly

depends on the geographical location, topography, vegetation, ecology, weather and climate of the region.
Wedher and climate are the two key factors that determine the bioclimatic resources of a place. In order to
study the impact of the climate change on the development of the tourism industry, the complex Tourism

Climate Index (Holiday Climate IndexHCl) hasbeen identified.

The research parameters were compared for twyged0 periods, |1 (1958985) and Il (19862015). The
consistency of changes in the HCI Index and its constituent parameters are defined for 12 tourist destinations
in Georgia. Mathematicatatistics methods were used for data analysis. It has been found that the climate
change does not have a significant impact on tourism bioclimatic resources, it can only cause a change in
the HCI index category, i.e. it can increase or decrease by ore @adt can be said that the bioclimatic
conditions in Georgia have not changed significantly and we should not expect any significant changes in
the future either.

In order to study the snow conditions in winter tourist places (Mestia, Goderdzi, Guklurijani), the

main climatic characteristics of snow cover, average, minimum and maximum values of snow cover duration
and changes in maximum snow cover depth were determined. In the future, climate change may significantly
affect the length of the skeason. According to the climate scenario, average temperature are expected to
rise every month relative to the baseliney@@r period (204i12070) compared to the baselineydfar period

(19717 2007). Precipitation throughout the whole territory of Geongithh the exception of a few lodying

stations, has decreased. In the future, as temperature increases and precipitation drops, snow cover will
likely decrease. As for the maximum depth of snow cover, it does not undergo significant changes at the
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resort located in the study area and is nbiarierfor the development of downhill skiing tourism in the
future.

S.4.16.Biodiversity

Threats of the climate change impacts that may have a negative impact on Georgia's biodiversity are
discussed. The globatqresses and the practices that are used worldwide for biodiversity conservation are
analyzed. In addition, special attention is paid to the potential risks posed to Georgia's ecosystems and
species as a result of the climate change.

Based on the expert @da special emphasis was made on the mountainous regions and the semiarid zone, as
well as on the forest and wetland ecosystems of Georgia as endangered ecosystems. Studies in this field in
recent years in Georgia are also reviewed.

Considerable attentide paid to the potential threats posed by the climate change and the current or expected
risks. Expert opinions based on forecasts and models collected over the last seventy years are also presented

The final section provides conclusions and key recomuat@nts for biodiversity conservation, the climate
change adaptation and mitigation.

S.4.17.Cultural Heritage

Georgia is a country rich in cultural heritage. As of 2019, there are 26,524 immovable and 5,322 movable
objects of cultural heritage in the ueid database of Georgia. On the basis of historical or cultural value,
antiquity, unigueness or authenticity, the status of immovable cultural heritage monument is granted to 7,689
sites and the status of movable monumemnds4,221 items. 1,011 monumentgh cultural heritage status

were assigned the category of national significance due to its outstanding artistic, aesthetic value or historical
significance, its links with the certain stage of developmental of the nation and its outstanding national
values.

Due to the climate change, Georgia's cultural heritage (historical monuments) may be endangered by
increased relative humidity, extreme precipitations accompanied by strong winds, as well as by increasing
frequency and duration of heat waves.

S5. Other information

This chapter provides summarized and analyzed information on how the climate change and related issues
are integrated into key areas of the country's development, including research and education initiatives, also
the efforts made to raiseuplic awareness and change the climate behavior, and capacity building among
representatives of different segments and professions of the society to ensure effective work on climate
change issues.

The analysis of the information was carried out on thesbabisectoral and crosectoral strategic
documents, educational and research initiatives, as well as the study of aweaEsmggsand capacity

building materials and interviews with experts involved in relevant processes. This analysis did not provide
an indepth assessment of the actual implementation and scale of the commitments set out in the sectoral or
crosssectoral strategic documents, or their impact; however, the existing gaps and needs were analyzed as
much as possible.

It describes how and tehat extent climate change is reflected in the country's social, economic and
environmental strategies and other policies. It also provides the review of strategic documents related to the
climate change that have been developed or are being developed28itd. It includes the sectoral
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documents (like energy, agriculture, infrastructure, healthcare, education and other fields), as well as cross
sectoral documents. The review includes the documents elaborated at the central, regional and municipal
levels.

The situation is reviewed in terms of type of ongoing research works on climate change at research / scientific
institutes, as well as at sectoral technical institutions, such as the National Environment Agency. In addition
to an overview of the curresttuation, the country needs in this area are also briefly described.

Formal and informal educational / informational initiatives to increase knowledge and awareness about
climate change are discussed. In particular, it considers existing institutianaviiork to ensure that
climate change issues are properly integrated into the formal education system and what needs still remain
in this regard. Information on climate change actions and initiatives aimed at raising awareness in the
community is provided. It refers to the activities planned and implemented by the state, as well as-by non
governmental and donor organizations. The mechanisms for exchanging / sharing information to study
climate change issues and plan strategic measures among differerdlsegéncies and key actors are
briefly described.

Information is provided on the "larger" initiatives that, with the support of donors and partner organizations,
help build capacity to honor commitments under the Climate Change Framework Conventios Rads
Agreement.

S.6. Constraints, gaps, and needs for financial and technical support and capacity building

According to Decision 17/CP.8 of the Conference of the Parties of United Nations Framework Convention
on Climate Change (UNFCCC), ndmnex | parties to UNFCCC shall identify the constraints, gaps and
development priorities, the needs for financial and technical support and capacity building in their countries,
as well as the activities, measures and programs proposed and implemented to leeldm@sstraints and

fill the gaps.

Constraints and gaps analyses is mainly based on the information provided in the Third National
Communication of Georgia to UNFC, the First and Second Biennial Update Reports, and Technological
Needs Assessment documeit. addition, meetings were held with various stakeholders to obtain
information on mitigation and adaptation projects implemented and planned by them, and to discuss the gaps
and needs.

Georgia has received assistance from Annex Il countries (includingmEbiber states) and their
development agencies, international financial institutions (World Bank, European Bank for Reconstruction
and Development, Asian Development Bank), as well as financial and technological mechanisms of the
Convention, such as the @blal Environment Facility, the Green Climate Fund, the Adaptation Fund, the
Climate Technology Center and Network, etc.

Since 2013, the number and price of projects implemented in Georgia in the field of climate change
mitigation has been higher ratheathin the field of adaptation. Besides, financial assistance in mitigation
projects outweighs the technical support and capacity building assistance, while that in adaptation and
pervasive projects is relatively smaller. In addition, most of the mitigatiojects are implemented in the

field of energy, and the adaptation projects are mostly dealing with natural disasters and agricultural
problems.

The countryds efforts on climate change are growi
measures. The analysis revealed the followbagriersthat hinder the efforts to some extent: (a) weak
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coordination between public institutions; (b) poor institutional arrangement; (c) low awareness of projects
and initiatives on promoting climate changdigation and adaptation; and (d) lack of national financial
resources.

The main barrierand needs that are relevant for projects and initiatives in greenhouse gas inventory and
reporting, as well as for mitigation and adaptation have been identifiigattin and Adaptation chapters

in Fourth National Communication provide the sectoral constraints and needs in each area and are grouped
to identify strategic areas for capacity building and set out appropriate steps.

In recent years, Georgia has sigrdfitly intensified its efforts to seek technologies, to create and improve
conditions to technology transfer and to make more active use of the various mechanisms of transfer.

Technology Needs Assessment (TNA) for climate change is a handbook for thy aothis regard. TNA

process has identified the priorities and technologies for the introduction of modern technologies. It serves
as a guidance for donor countries and organizations in terms of technology transfer, taking into account
Georgia's prioties. Action Plans for Climate Change Adaptation and Climate Change Mitigation
Technologies have been developed based on TNA. This chapter provides information on technology transfer
priorities and mechanisms.

In the past few years, Georgia has recesigdificant assistance in transfer of technologies from Annex Il
countries to UNFCCC within the framework of technical cooperation projects. Some of the projects with the
main goal or one of the components being technology/kmow transfer are categorized technology
transfer projects and serve the effective implementation of mitigation or adaptation measures.

One of thebarriersto widespread adoption of modern technologies is the high initial cost of investment in
technology and limited access to fit@s in Georgia. The increase in the initial investment cost is also
caused by the need for outsourcing of technical staff to implement the technology due to the lack of relevant
knowledge and trained staff. Therefore, the availability of internatiomahding mechanisms for modern
technologies is vital for the country. It is equally important whether Georgia can use these mechanisms and
how effectively it will do it.

The country needs to raise awareness of financial sources for technology transfecraddation of
institutions to obtain an access to financial assistance. It is also required to develop capacities for those
institutions in project development, so that the projects they submit for funding are competitive.

Technology transfer projectsnplemented in the country allow Georgia to engage in the sharing of
knowledge and experience between countries, which is crucial for the introduction and sustainable use of
technologies.

Following the submission of the Third National Communication in 2@EHEbrgia has taken serious steps to
overcome technology transfearriers Significant progress has been made in improving relevant regulatory
framework. In recent years, related laws, strategic documents and action plans have been adopted, which
greatlycontributed to the teclofogy transfer in the country.
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1 National Circumstances

1.1 State Structure

Georgia is a democratic state. The power in Georgia is distributed between legislative, executive and judicial
branches. The president is the head of stHte. parliament is the legislative body with 150 members. The
executive branch the Governmerit includes the Prime Minister and the Ministers. Currently there are 11
ministries in Georgia. Mor e t han 2 éltheAutonomousnt r y 6
Republic of Abkhazia and Tskhinvali Region. The whole territory of country includes two autonomous
republicsi Adjara and Abkhazia Autonomous republics, 64-gelferning districts and 5 sejoverning

cities’. Judicial power is exeras by two brancheisthe Constitutional Court of Georgia and the Common
Courts.

Currently, more than 20% of countryods territory
of Abkhazia and Tskhinvali Region. The whole territory of country ietutwo autonomous republits
Adjara and Abkhazia Autonomous republics, 64-gelferning districts and 5 sedoverning cities.

1.2 Geography

Georgia is located in the soutlastern part of Europsouthto the Great Caucasu®ange Georgia is
bordered byRussia to the north, by Armenia to the south, by Azerbaijan to the southeast, by Turkey to the
southwest and by the Black Sea to the west. Georgia covers a territér2@4square kilometersncluding

the Autonomous Republic of Abkhazia and Tskhin®Region and the territorial watéref which the land

area takes about 91%, and the wa®r%. Two third of countryo6s terri
relief. 54% of its territory is located at the altitude above 1000 m. The landscape oltiteyds quite

varied with its mountains, plateaus, lands, glaciers, swamps and arid areas (®mwerts), lakes and

rivers. With regard of land use, 15.8% represents the cropland, 70.6% is covered by forests, shrubs and
grasslands, and 13.6% is udedagriculture activities. Geographically Georgia is divided into two parts:
East and West, naturally divided by the Likhi Range.

1.3 Climate

In the western part of Georgia the climate is subtropical, while in the eastern part there is a dry moderate
continental climate. Almost every climate zone is represented in Georgia, except for deserts, savanna and
tropical forests. The local climate is conditioned by the Caucasus, which protects Georgia from the direct
influx of cold air masses from the north, ané Black Sea, which moderates temperature fluctuations and
promotes a large amount of precipitation, especially in western Gedkgiaual precipitation in Georgia

ranges from 400 to 4,500 mm. Due to its location at a relatively low latitude and modetati@ess,

Georgia receives significant heat from the sun. The average annual duration of bright sunshine ranges from
1,350t0 2,520 hours

Climate change process is considerably activated in Georgia. 1R20986 compared to 195885, the
mean annudaground air temperature in the country increased almost everywhere, depending on the regions

3 Government of Georgiawww.gov.ge

4The Constitution of Georgia

5 Geostai Natural Resources of Georgia and Environmental Protection, 2017
6 Geostat Natural Resources of Georgia and Environmental Protection, 2017
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i in the range 00.25 0.58C. The average increase in the territory of Georgx4$°C. During the same
period, the annual precipitation in western Georggrhainly increased, while it decreased in some eastern
regions.

Against the background of climate change, the increased trend to intensive and frequent natural
hydrometeorologicatvents is evident (floods/flash floods, snow avalanches, strong windshtipetsg.).

The scale and quantitative indicators of landstidevity and avalanche processes have significantly
increased in the territory of the countAnother indicator is intensive melting of glaciers.

The wide specter of negative consequencedirofite change are already identified in the country. (1) Due

to rising sea levels, the Black Sea has seized large areas of land, destroyed and/or damaged buildings and
infrastructure; (2) frequent and intensified floods, flash floods, landslides and desdslihighland areas

cause great damage to the economy; (3) due to the reduced rainfall and increased evaporatioarttie semi
area of eastern Georgia is threatened by desertification; (4) frequent intense heat waves pose a threat to
human health; (5)ncreased temperature altered rainfall structure, reduced access to water resources,
increased wildfires, parasites, and diseases have degraded forest growth capacity and productivity.

The negative effects wildl be mavengotadomngert oi m mph e
preparedness and adaptation capacity by developing clmesitent practices that will reduce the
vulnerability of the most sensitive communities to climate change. In this regard, Georgia is taking steps to
integrde climate risk and climate resilience issues into its key development plans and strategies

1.4 Natural Resources

Georgia is rich in natural resources. In its territory there are deposits of mineral resources, such as
manganese, iron, copper, gold, marblesoah smaller pools of oil and gas. Georgia is rich in both
groundwater and surface fresh and mineral water resources, which is due to its mountainous terrain. There
are more than 2 thousand mineral and thermal springs in the country, which are sugaesefiulb treat

various diseases.

There are more than 850 lakes in Georgia with the total area of 70\Nkast of them belong to the fresh
water lakes. As for the rivers, there are 26,060 rivers in Georgia with the total length of 60 thousand km.
18,2® rivers are located in western Georgia and 7,951 in in its eastern part. About 99.4% of the rivers
belong to the type of small rivers (their length is less than 25 km). The rivers of Georgia are supplied with
water by glaciers, snow, rain and groundwatEhere are 44 reservoirs on the territory of Georgia with the
total surface area of 163 Krand 3,315 million mof volume.

On the territory of Georgiglaciersare located only in the Grater. In Georgia there are 725 glaciers with the
total area of 30 kn?. Wetlands cover considerable area in Gedirgid7 knf and they are mostly located
in Kolkheti Lowland. Coastline length of the Black Sea within Georgia is 330 km.

Georgiads plant worl d (fl or a) -geographiddigetsity,dancladingd i v er
climatic conditions. More than 13,300 species of plants are registered in Georgia, among them 4,225 seed
plants, 75 ferns, 600" mosses, 650 lichens, 5,000 fungi and 2,000 algae.ln Georgia lhere is a large

diversity of faunatoo. Georgia is home of about 100 species of mammals, more than 330 species of birds,

about 48 reptiles, 11 amphibians and 160 species of fish. There are thousands of species of invertebrates,
but their exact composition still requires to be establisked.out 40% of Georgiads to
by forest. The forests, in addition to their ecological importance, also bear energy and economic function in
Georgia: they supply the population with firewood and timber
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15 Population

By January 1, 2019 ¢éhpopulation of Georgia was723thousand 6,000 less than in 2018. 59% of the
population is urban, and the rest 41%ral. 1,171 thousand people live in Thilisi, i.e. more than 30% of
the total population. Population density is 65.1 persons perl Khe population of the age group 65+
makes 14.8% and it has an increasing trend. Male population is 48% of the total, and female pdpulation
52%. According to the National Census of 2014, ethnic Georgians comprise 86.8% of the total population,
ethric Azerbaijani- 6.3%, ethnic Armenians4.5%, ethnic Russians0.7%, Ossetians 0.4%, Yezids

0.3%, Ukrainians 0.2%, Greeks 0.1%, and otheris 0.6%.

1.6 Healthcare and Social Welfare

Climate change has a significant impact on the human healthh leezait and social welfare systems.
According to the World Health Organization, climate change has a direct negative impact on health with the
following three main manifestations: heat waves; natural disasters; and change in infectious background.
Extremdy high temperature is one of the leading causes of death from cardiovascular and respiratory
diseases, especially in the elderly. Extremely high temperature increases the level of allergensi{atiergen
particles) in the atmosphere. Natural disastees accompanied by outbreaks of infectious diseases
transmitted by water and food. Changes in the infectious background are also manifested by an increase in
the number of insects that are capable to communicate infectious, and this is another devedspuiated

with the climate change and the increase of average temperatures.

According to the data provided by the National Center for Disease Control and Public Health (NCDC) in
2017 the diseases of the cardiovascular system still remained as the leadi@gitmortality in Georgia,

and it has retained such leading position since 19@@ording to the data of 2017, cardiovascular diseases
represent 17.2% of all diseases registered in Georgia, and the new cases make 9.4%. Within this group of
diseases igh morbidity and mortality is evident in hypertensive (high blood pressure), ischemic and
cerebrovascular diseases. The incidence of circulatory diseases per 100,000 population increased from 500
in 2013 to 2,600 in 2017.

Respiratory diseases were them®tleading cause ofiortality in 2005 and the 5th leading cause of death

in 2017. However, a number of diseases (chronic obstructive pulmonary syndrome, asthma) that may be
associated with climate change still remain in the leading posit®etsveen 208-2017 cases of infectious

and parasitic diseases doubled (in 2017 first cases per 100,000 popul2itiy®, and in 2008 1,200).

Malaria cases have not been reported in Georgia sincé.2015

On 29 December 2018, the Government of Georgia, by its OkBn&680 approved the National
Environment and Health Action Plan 202822 (NEHAPY, one of the strategic tasks of which is the climate
change componentthe integration of health issues in climate change adaptation and mitigation policies.
With this re@rd the following priorities have been identified in the aforementioned document:

1 Promotion of health systems to strengthen and increase their capacity in assessing and monitoring
health vulnerabilities to climate change;

” Demographic Situation in Georgia, 2014, Geosttip://census.ge/ge/results/census/demo
8 National Center for Disease Control and Public Health, Healthcare Statistical Reference
9 National Environment and Health Action Plan
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1 Determination of risks posed bifmate change and their adverse effects on human health, primarily
for the most vulnerable groups of the population;

1 Preparation and introduction of the relevant strategies and action plans;
1 Disseminate and share the knowledge and the best practices.

In 2012-2013 the Georgian Red Cross conducted a pilot study on Heat Waves, on the basis of which a
National Action Plan on Heat Waves was developed.

1.7 Coverage of Climate Change Issues

In Georgia the following entities work on the climate change issues:

National Environmental Agency'®is a legal entity of the public law under the Ministry of Environmental
Protection and Agriculture of Georgia, which independently implements the following activities under the
state control:

Monitoring and assessment of meteorolagichydrological, geological processes and quality of the
environment on the territory of Georgia; assessment and preparation of warnings about the expected natural
events and environmental pollution and dissemination of relevant information; learnimhyhkieal
processes of climate change, participate in the development of measures to mitigate the possible negative
consequences caused by these changes, etc.

Vakhushti Bagrationi Institute of Geography* (was founded in 1933s engaged in scientific studi®n
natural disasters. In 201214 the Institute accomplished the glageomorphological study of Georgian
glaciers against the background of ongoing climate change.

1.8 Education

Over the recent years the number of activities aimed at awareness raising the population on climate
change has increased significantly, with the special focus on the youth. The issues directly or indirectly
related to the climate change are being taught at the secondary and high schools, also within the format of
informal education.

In 2016, llia State University (established in 2006 as a result of the merger of six insfihiggseducatio)y

with the support of the Analytical Center World Experience for Georgia and the Heinrich Boell Foundation,
established a coursdif@ate Change and Sustainable Developmm@otiding h certificategor students,
public officials and journalists. Climate change policy is taught in the Master's program in Environmental
Management and Policy at the Georgian Institute of Public Affaite.pfogram was created in 2016 with

the support of the Ministry of Environment and BE. In regard offormal and norformal education, the
LEPL EnvironmentaEducationandIinformationCentreregularly conducts lectures, seminars and trainings

to supporenvironmental education and raise awareoesdimate change.

1.9 Culture

Georgia has very rich @ural heritage.l n 2019 Georgiads unified data I
26,524 immovable and 5,322 movableaaitg. The cultural monuments areesat across entire Georgia,
in each and every corner of the countGultural monumentand their constituent materidéscated in both

Owww.neagov.ge
1 www.geographytsuge
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outdoor and indoor facilitieare constantly exposed to the simultaneioysactof one or more climatic
factors. The vuilerability of an object to the impact of climatic factors, including climate change threats,
depends on its structure and the properties of the materials.

In 2016, the Climate Change Adaptation Giddeas prepared, which provides an analysis of the impfact
climate change on Georgia's economic, environmental and social spheres, including cultural heritage, for the
base periods 2022050 and 2072100, and provides relevant recommendations. The document is focused
on the threats to the cultural heritageesitaused by increased frequency and scale of various natural
disasters (debris/mudflow, floods, flashfloods, landslides, also gravitational processes: rockfalls, rockslide
and stonefall, snow avalanche, erosion processes, land subsidence processes).

For prevention and mitigation of climate change risks it is important to develop appropriate policies and
strategies; promote to and perform scientific researches; raise the awareness (knowledge) on climate change
and preventive conservation requirements antbaegpecialists working in the field of cultural heritage; and
introduce the modern standards of preventive conservation.

1.10 Economy

Georgia is a country with economy in transition. It is replacing the Soviet centralized planned economy with

a market econoyn . Since 1990s countryds economylhelseoge unde
of intensive industry and agriculture has decreased and the scale of services, tourisms, bank, and construction
sectors increased. Significant reforms begarin 2004, which resulted ina number ofimproved
macroeconomic parameteranti-corruption, privatization and tax reformmore attractiveinvestment
environment which led to economic growth.

In 2014 the European Union and Georgia sigm@édssociation Agreementonstituent part of which is the
Agreement on Deep and Comprehensive Free Trade Area. Against this background the country harmonized
its laws with the EU legislation. Georgia has one of the most liberal foreign trade policy, which implies the
simplified foreign trade and customs procedures, relatively low import tariffs and a minimuitanfon
regulation. Georgia has a free trade regime with the CIS countries (except of the Russian Federation),
Tur key, t he European Uni o n, andt wite thePEumpeaneKree Tréde p u b |
Associatior®.

According to t-éaeomomind rdgéwe lsopxmeon t strategy nGeo
economic policy of the Government is based on three basic printifEsFast and effective economic
growthfocused on the manufacturing sector, which leads to removing existing economic problems, creating
jobs and eliminating poverty; (2) implementation of inclusive economic growth policies, which implies
involvement of the general population (including diaspenigrants, ethnic minority and other groups) in

the process of economic development and ensuring welfare of each member of the society as a result of
economic growth; (3) rational use of natural resources in the process of economic development, ensuring
environmental safety and sustainability and prevention of risks related to the natural disasters.

12 http://nalage/climatechangiploadéRoadMapRoadMap Geapdf.
13 www.economyge
14 www.economyge
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According to the Government Progr&r®0192020, for the longerm economic development of Georgia,
it is important to establish a country as an internatiomastment, communication, transport, logistics,
energy, technology, education and financial hub.

Under the program it is planned to rehabilitate and build the roads for international transit movement and for
connecting the regions; introduction of Eurapestandards for waste management; preparation of spatial
planning concepts, schemes and plans for the country and municipalities, land use regulation and
development regulation plans for cities, towns and villages.

The Government Program puts the stresshe economic policy for the following branches:

Energy - Main direction of the Energy Policy defined by the Government of Georgia is to improve the
energy security of the country and degree of independence, along with a gradual reduction of dependence
on the imported energy resources through the utilization of domestic energy resources, diversification of
supply sources and routs. For the effective implementation of the Energy Policy the following will be done:
infrastructure will be developed for the ation of a safe and stable transmission and distribution system of
natural gas and power energy; project has been launched for the improvement of natural gas supply through
a gas storage facility with a capacity of 2280 million cubic meters; additioneésources will be allocated

for the provision of natural gas in rural areas, as a result of which 1.3 million subscribers will gain access to
natural gas supply by the end of 2020; work will be continued for the best use of renewable energy, also the
enery efficiency measures will be implemented in various directions. It is worth to mention that in 2017
Georgia acceded to the Energy Community, within the frame of which Georgia has to harmonize the national
energy legislation with the EU Law.

In 20192020the Parliament of Georgia adopted the following laws: on Energy and Water Supply
Energy Efficiency’; on Energy Efficiency of Building& on Promoting the Generation and Consumption

of Energy from Renewable Sourégsand the Government approved thelaied National Action Plan for

2020 on Renewable Energy. With the aim to implement the Energy Efficiency Policy, the Government of
Georgia approved the National Action Plan 2@020 under its Ordinance 2680 of 23 December 2019.

Transport i for a furher development of the transport system, the Government of Georgia will implement
active policy to introduce and integrate environmentally clean and innovative technologies; in line with EU
Georgia Association Agreement and Agreement of Common Air Sgexéedislation of Georgia will be
approximated to the EU Directives and Regulations on transport; for achieving ensured road safety
elaboration and implementation of the National Strategy and Action Plan on Road Safety will be continued;
work will be contnued for further improvements in the technical inspection system; restructuring is planned
in the railway transportatiorinter alia, through the development of new legal and regulation framework,
which will be developed through the reform, thus facilitgtthe improved effectiveness in the sector and
safety of transport operations; for the development of transit potential of the country the government services
will be digitalized at every marine port of Georgia and the data will be collated into a coomniioa
platform; it is planned to modernize the state registry of vessels and attract high capacity ones under the
Georgian flag, which will significantly improve the image of Georgia as a marine country.

15 Government Program 2028020,www.gov.ge

16The law on Energy and Water Supply, 20 December 2019

17The law on Energy Efficiency, 21 May 2020

18The law on Energy Efficiency of Buildisg 21 May 2020

19The law on Promoting the Generation and Consumption of Energy from Renewable Sources, 20 December 2020
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In recent years, the number of natural gas vehiol&eorgia is growing. Hybrid and electric vehicles also
have become quite popular due to their-@&tctiveness and benefits established by the state.

Construction of Anaklia Deep Sea Port is a strategic project, which will create favourable ceridititie
development of logistics services and industrial zone in the adjacent area. The Construction of new port
gives the opportunity for development of value added services and shall result in significant increase in cargo
turnover through the territprof Georgia. Today there are four functioning seaports under the control of
Georgia, namely, Batumi and Poti seaports and the Black Sea (Kulevi) and Supsa oil t€rminals

The Georgian railway network plays a vital role in the country's economy. TheBakwTbilisi-Kars

railway, the main works of which have been completed, aims at creating an alternatiisogia railway

route, thus giving a new impetus to the restoration and development of the historic Silk Road and strengthen
Georgia's role in ecomaic relations between Europe and Asia.

In the field of civil aviation, the Government of Georgia promotes an "open sky" policy, which ensures the
entry of new air companies into the Georgian market, the development of new direct flights, the increase of
flight intensity and geographical area, access to air traffic, as well as maintaining growing trend of
passengerso6 traffic. Three international (Tbilis
Natakhtari and Telavi) airports are operatingorgia.

Environment Protection and Agriculture i protection of environment and rational use of natural
resources, in parallel with a sustainable development of Agriculture, is a significant challenge for Georgia,
especially against the background of therent process of climate change. Facilitation of clirsatart
agriculture is one of the priorities of the Government of Georgia, which responds simultaneously to three
crosscutting challenges, which are as follows: food security; adaptation withecthraatge; and mitigation

of climate change. The following activities have been planned in the field of agriculture and environment
protection: increase of irrigated land parcels; perform studies on degraded soils and take measures to recover
and improve thir fertility; create legal framework for windbreak management and development and plant
the windbreaks; introduction of new rules of legislation for protection and maintenanceddisity to

ensure the sustainable use of biological resources; etisurextension of protected areas and tourism
promotion; introduction of and support to the sustainable forestry management practice through the
establishment of effective mechanisms of forest care, protection and recovery, which will facilitate the
mainterance and improvement of qualitative and quantitative forest indicators; extension and development
of modelling capacity of the hydro meteorological surveillance network aimed at reducing the threats
originated from natural disasters conditioned by theatdnthange, and introduction of national system of
early warning; improvement of atmospheric air, water and soil quality monitoring and assessment system,
along with the systems of atmospheric air pollution with harmful substances and recordings obejater u
transition to the integrated water resource management system based on the sustainable management of
water resources and European principles of basin management; improvement of waste and chemical
substance management system, introduction of variousanismns in line with the applicable EU standards,
which will facilitate the prevention of waste generation andse of the waste.

Tourism T Tourism is a significant driving force of economic growth in the country and Government of
Georgia plans to carrgut the following measures for the further development of the priority sector:
improvement and development of tourism infrastructure; intensification of marketing activities at the target

20www.economyge
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and potential new markets; promotion and development ofteestsm; facilitate investments for the
development of business tourism; increase the quality of service to international standards; facilitate deeper
cooperation between the public and private sectors for the creation and promotion of products in tourism.

In 2018 a number of international travelers trips reached 8.6 million in Georgia. The revenues from
international tourism exceeded 3.2 billion USD. In 2018 the share of tourism in GDP made 7.6%

GDP at constant 2018 prices amounted 17.6 billion USD witltggata 4,722 USD. During the last 5 years

the real annual GDP grew at an average annual rate’sf 4#6re than half in GDP composition comes to

the following sectors: trade (13.9%), activities related to the real estate (11.4%), processing indust)y (10.2%
construction (8.3%) and agriculture, forest and fish farming (7.8%).

In 2018 the external trade turnover achieved 12.5 billion USD, with 3.4 and 9.1 of export and import shares,
respectively. The export goods are led by copper orexfpert), cars (rexport), ferroalloys, wine and hard

liquor beverages, mineral water, fertilizers, tobacceefqgort) and medicines. Among the imported goods

the biggest shares come to oil products, natural gas, cars and food products.

The results of the evaluation ofe@Grgia by various international organizations and agencies according to
international ratings are summarized in the table below:

Table 1.101: Key indicators evaluated by the international orgaizations

Indicator Rank Numbe.r o Source
countries
Doing Business (2020) 6 190 World Bank?
Economic Freedom (2019) 16 186 Heritage Foundatich
World Economic Freedom (2018) 7 162 Fraser Institut®
Bertelsmann Transformation Index /BTI (2018] 42 129 Bertelsmanirourdatior?®
Global Competitiveness Index (2018) 66 140 World Economic Forusi
Cornell University, The Business
Global Innovation Index (2019) 48 129 | School for the World/ INSEAD, and
World Intellectual Property
Organization/WIPG?®
United Nations Development
Human Development Index (20) 70 185 Programmé
Human Capital Index (2018) 60 157 World Bank®
Corruption Perceptions Index (2018) 41 180 Transparency Internatiorfal
Rule of Law 41 126 World Justice Project 2013019
Open Government IndgR015) 29 102 World Justice Project

21 GeorgianTourism in Figures 2018yww.gntage

22 Geostat www.geostage

23World Bankwww.worldbankorg

24 Heritage Fondationwww.heritageorg

25 Fraser Institutevww.fraserinstituteorg

26 German Bertelsmarffoundationvww.bti-projectorg
27World Economic Foron www.weforumorg

28 Cornell University, The Business School for the World/ INSEAD, and World Intellectual Property Organization/WIPO
www.globalinnovationindexrg

29 United Nations Development Programme/w.undporg
30 www.economyge

31 www.transparencyrg
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1.11 National and Regional Development Priorities

Georgia acceded to the UN Framework Convention on Climate Change in 1994, and Kyoto Protocol to the
Convention was ratified by the Parliament with the Resolution N1995 of 28 May 1998e Bydinance
N96 of February 21, 2017, the Government of Georgia approved the Paris Agreement.

On January 17, 2020, by Parliament Resolution No. 5700, Georgia joined the "Doha Amendment to the
Doha Protocol to the UN Framework Convention on Climate CHange

In 2016 the ELGeorgia Association Agreement entered into force, emphasizing the need for cooperation in
the following areas: climate change mitigation, climate change adaptation, emissions trading, climate change
integration into sectorial policies, atite development of clean technologies. The agreement underlines the
need for cooperation in the process of preparation of technology transfer measures bihsedomn
Emission Development Strategy, Nationally Appropriate Mitigation Actions (NAMA) andri@ogy

Needs Assessment (TNA).

In accordance witthe Pari s Agreement, t he c-centuryt, tongersn low h al |
greenhouse gas emission development strategyo anct

The Longterm stratgy will be prepared within the frame BtU4ClimateProject financed by the European
Union. The project has the aim to support the development and implementation of climate policies by the
Eastern Partnership countries, including Georgia, contributingowo dmission and climate resilient
development.

On July 1, 2017 Georgia was admitted, as affetige member, to the European Energy Commuity,
within the framework of which important measuhes/eto be taken in the field of climate changamely,
estallishment of legislative andhstitutional framework for the promotion and development of energy
efficiency and renewable energy sources aladborationof action plansin 20262021, the Ministry of
Economy and Sustainable Development of Georgia plansafo tie national action plan on energy and
climate change.

Among the national documents that is worth to be
many other priority issues, focuses on climate change mitigation and adaptation measoresomprof

energy efficiency and development of environmentally friendly technologies. Climate change and
adaptation is al so unde-020 for&glicuiture D&velapmenti Té StrateRy r a t
envisages the introduction of climétéendly agricultural practices in Georgia. With regard of sustainable
devel opment goals in the fticedrdi somié tiosu ro nsem, o fd eivted ¢

From 2018, the United Nations Development Programme (UNDP), with financial support of the Gree
Climate Fund (GCF), assists the Government of Georgia to adopt a proactive integrated climate risk
management approachfocused onclimate risk reduction, prevention, and preparedness though
establishment of a muiltiazard early warning system and arhamced use of climate information in
planning and decisiemaking across all sectors. The project will achieve transformative change in climate
risk reduction and management in Georgia by development of airfitdigrated impaebased system of
multi-hazad early warning system.

32 Energy Communityvww.energycommunityorg
33 www.ge.undporg
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At a local level 6 cities and 17 municipalities joined the EU initiative Covenant of Mayors. This process is
of national importance, since the signatories represent about 60% of the total population and with even more
share in th&DP. The signatories committed to achieve by 2030 40% reduction of GHG emission from 1990
level. In 2014, under the umbrella of the Covenant of Mayors, the European Commission launched the new
initiative related to the climate change adaptation as otfeafctions, which is aimed at engaging the cities

in adaptation to the climate change. In 2015 the European Commission combined two initiatives in climate
and energy fields for developing the integrated approach. Within the frame of the Covenant i tiayo
municipalities should elaborate the Sustainable Energy and Climate Actiof*Plans

1.12 National Institutional Arrangement

The Government of Georgia is responsible for its relations with the UN Framework Convention on Climate
Change. The Ministry of Enrdnmental Protection and Agricultu(®EPA) of Georgia develops and
implements the state policy in the field of climate chdhgvironmental and Climate Change Department

is a structural unit within the Ministry and it has a-surit i the Climate ChangPBivision. In addition to

other functions, the Division is entitled to coordinate, in cooperation with the stakeholders, the preparation
of Georgiabs National C o mmthe Bianauali Updatedt Report, Algo toCo n v
coordinate regular condtiof GHG emission national inventory and submit the report to the Secretariat of

the Convention.

The legal entity of public law Environmental Information and Educati@entre is an agency under the
Ministry36. One of the functions of th@entreis to aeate a unified database of environmental information
and promote its publicity. At the same time, in the last year&¢nére through the support of independent
experts, works on drafting the report on GHG national inventory.

In order to meet its digations, Georgia has prepared and submitted three national communications and two
biennial updated reports, along with inventory reports. Initial National Communication was filed in 1999;
the Second National Communication in 2009; and the third natemmmunication- in 2016; the first
biennial updated report was submitted in 2016 and the second biennial updatedinep@10.

The process of preparation of the Fourth National Communication was coordinated by the Climate Change
Division of the Ministy of Environmental Protection and Agriculture of Georgia. UNDP Georgia operated

as an implementing agency for the Global Environment Facility (GEF). At the initial stage of project
implementation, a project executive board was established, headed bynalnatbject director appointed

by the Ministry of Environmental Protection and Agriculture. The Board was the main deuiskimg

body and consisted of representatives of the Ministry of Environmental Protection and Agriculture, the
Ministry of Economyand Sustainable Development, UNDP, GIZ and thegmrernmental organization
Georgian Green Movement / Friends of the Ea@leorgia. The Board was responsible for making important
decisions related to the project, it reviewed and approved the work pthiwalget changes, it was
responsible for the timely and quality implementation of the project.

Separate components of the National Communication were prepared by: the National Environmenrit Agency
- Vulnerability and Adaptation; the Environmental Inforroatiand EducatiorCentrei the National

34 www.covenantofmayorsu

35The Decree N112 of the Government of Georgia on Approval of the Regulations of the Ministwyrofilaental Protection and
Agriculture of Georgia, 6 March 2018.

36 www.eiecgov.ge

37 www.neagov.ge
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Inventory of Greenhouse Gases; the analytical organization World Experience for &eolgdional
Circumstances and Mitigation Measures; and thegmmernmental organizatidice or gi ads Envi r c
Outlooky® - AiConstraintsand Gap§ andfOther Information.

Government of Georgia
Responsible to UNFCCC

. _GEF Ministry of Environmental Protection and Agriculture of Georgia
Financial Support Environment and Climate Change Department
Climate Change Division
UNDP
Project Implementing Agency, Coordination of national GHGs emission inventory process and submission to

Monitoring, Supervision on behalf of the GEF the secretariat of UNFCCC

Project Executive Board

M|n|st.ry of EnV|rqnmentaI National Project Director Partners and Stakeholders:
Protection and Agriculture of e . . . o
e (Ministry of Environmental GIZ, Ministry of Economy and Senior Supplier:
Protection and Agriculture of Sustainbale Development, Greens UNDP

- Senior Beneficiary, oy
¥ W Georgia) Movement (NGO)
Implementing Partner

Project Assurance
UNDP Environment and Energy Team Project Manager
Leader, ex-officio: Project Associate

Project Support

Second Biennial Update Report Fourth National Communication

Environmental Information and Education Centre (EIEC)

Preparing of National GHGs Inventory Report, compiling data and archiving

aoueunssy Alljenp

National GHGs Inventory working team :
Team leader, Methodists, Energy sector expert, Industrial Processes and Product Use
sector experts, Agriculture sector expert, Land use, Land- Use Change and Forestry (LULUCF) sector experts, Waste
sector expert, Uncertainty Analysis experts

Data Sources
National Statistics Office of Georgia, Public and Private Entities

Figure1.121: Institutional Framework of the National GHG Inventory in Georgia

38 www.wegge
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The key sources of data necessary for the preparation of national communiaationsdated biennial
reports are the National Statistics Office of GeorgiB@QSTAT) and the National Environmental Agency
(NEA). In 2014 the Ministry of Environmental Protection and Natural Resources of Georgi&E@8ITAT
formalized the Memorandum onoGperation, according to whichBE®STAT provides statistics to the
Ministry. By the Decree N502 of the Government of Georgia of August 18, 2014 and on the basis of the
General Administrative Code of Georgia, the National Environment Agency provides thmedtiém in its
possession to the Ministry free of charge.

2 National Greenhouse Gas Inventory

2.1 Overview

Georgia presents its sixth national inventory of greenhouse gas emissions by sources and removals by sinks
in the Fourth National Communication to the UNEC over the period of 2018017. In Georgia, the first

GHG inventory was performed based on the 19896 data, as a part of the preparation of the First/Initial
National Communication (FNC, during 199999). The Second National Communication (SNC, during
2006:2009) comprised GHG inventory data for the period of 12@06. The 2002011 years GHG
inventory was performed as a part of the Third National Communication (TNC, during2@@%2 The

First Biennial Update Report (FBUR, during 262®17) of Georgi to UNFCCC comprised GHG inventory

data for the period of 2012013. The 20142015 years GHG inventory was prepared as a part of the Second
Biennial Update Report (SBUR, during 202819). The Fourth National Communication (during 2019

2021) comprised GHGnventory data for the period of 20B®17.In the latest national GHG inventory the
figures of the previous years were recalculated and adjusted in all the sectors, due to the use of IPCC 2006
guidelines and more reliable activity data.

The Inventory is hsed on the Intergovernmental Panel on Climate Change (IPCC) Methodology that is
comprised of the following key documents (hereafter jointly referred to as the IPCC methodology). These
are:

f 2006 IPCC Guidelines for National Greenhouse Gas Inveritd(teseafter referred to as IPCC
2006);

I 2003 IPCC Good Practice Guidance for Land Use, Hasel Change and Forestry (hereafter
referred to as IPCC GREULUCF);

1 Revised 1996 IPCC Guidelines for National Greenhouse Gas Inveht(ne®after referred to as
IPCC 1996);

1 IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas
Inventories (2000¥ (hereafter referred to as IPCC GPG).

401PCC 2006: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Prepared by the National Greenhouse Gas
Inventories Programme, Egleston H.S., Buendia L., MiwaNgara T. and Tanabe K. (eds). Published: IGES, Japan.
http://www.ipcenGgip.iges.or.jp/public/2006gl/index.html

41IPCC, 1997: Revised 1996 IPCC Guidelines for National Greent@®asé&mission Inventories. Reference manual.
IPCC/OECD/IEA. IPCC WG1 Technical Support Unit, Hadley Centre, Meteorological Office, Bracknehtigklwww.ipce
nGgip.iges.or.jp/publicignvsl.html

421PCC, 2000: Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventoii&) IPCC
NGGIP, Japarhttp://www.ipcenGgip.iges.or.jp/public/gp/engh/
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Inventory Software Version 2.69 (released in September “)01& energy sector and excel based
worksheets (folPPU, Agriculture, LULUCF, Waste sectors) were used for the compilation of the inventory.
The inventory covers the following sectors: Energy; Industrial Processes and Product Use (IPPU);
Agriculture, Forestry, and other Land Use (AFOLU, in separate alsaptnd Waste. The UNFCCC
requires reporting the following gases: Carbon Dioxide JC®lethane (CH); Nitrous Oxide (NO);
Hydrofluorocarbons (HFCs); Perfluorocarbons (PFCs); Sulphur Hexafluoride (SF

The Sixth National Inventory of Georgia reviews #ike abovdisted direct gases stipulated by the
Convention as well as indirect greenhouse gases, such as: Nitrogen OxigdgsGai®on Monoxide (CO),
Non-Methane Volatile Organic Compounds (NMVOCSs) as well as Sulphur Dioxidg.(SO

According to the UNFCC reporting guidelines on annual inventotfeshe Global Warming Potentials
(GWP) provided by the I PCC in its Second Assessm
effects of GHGs over a 18@ear time horizon was used for expressing GHG emissiotdsemovals in CO
equivalents.

2.2 Overview Institutional Arrangement of the National GHG Inventory

The Climate Change Division of the Ministry of Environmental Protection and Agriculture of Georgia is
responsible for coordination of periodic compilatidinyentory report and its submission to the Convention
Secretariat.

The LEPL Environmental Information and Educati@antre* of the Ministry prepared National GHG
Inventory report with the assistance of independent international and local experts GH9EfPa operates

as an implementing agency for the Global Environment Facility (GEF) project and assists Georgia during
the whole program implementation process; it also monitors and supervises the project on behalf of the GEF.
There is an active coopermati on data exchange between the Ministry of Environmental Protection and
Agriculture and National Statistics Office of Georgia based on the MoU singed in 2014.

2.3 Quality Assurance and Quality Control

The QC is carried out through a system of routine teahaittivities that monitor and maintain the quality

of the inventory, throughout its development process. The QC activities are carried out by a team of experts
involved during the preparation of the GHG NIR and by the project coordinator during theat@mhd
development of the GHG NIR of Georgia.

Quality Assurance (QA), as defined by the 2006 IPCC Guideline is a planned system of review procedures
conducted by the personnel not directly involved in the inventory compilation/development process. The
external review of this NIR was coordinated by the UNDREP Global Support Programme (GSP) and

was conducted from 16 to 22 March 2020 by Dr. Carlos Lopez, consultant in national GHG emissions
inventories.

2.4 Treatment of the Confidential Information

Part ofthe Activity Data (AD), Emission Factors (EF) and other parameters obtained from GEOSTAT or
the private sector correspond to confidential information. These are listed and archived. At the stage of

43 https://www.ipcenggip.iges.or.jp/software/index.html
44 Guidelines for the preparation of national conmisations from Parties not included in Annex | to the ConventioB.
45 www.eiec.gov.ge
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obtaining and archiving data, as well as during the QCgs® confidential files are distinguished from
others, and restricted access is ensured. At the stage of UN reporting, the minimum level of aggregation of
the above with othersubat egori es i s performed, and the notat

Government of Georgia
Responsible to UNFCCC

GEF

. . Ministry of Environmental Protection and Agriculture of Georgia
Financial Support

Environment and Climate Change Department
Climate Change Division
UNDP
Project Implementing Agency, Coordination of national GHGs emission inventory process and submission to
Monitoring, Supervision on behalf of the GEF the secretariat of UNFCCC

Project Executive Board

Ministry of Environmental
Protection and Agriculture of
Georgia
- Senior Beneficiary,
Implementing Partner

National Project Director Partners and Stakeholders:
(Ministry of Environmental GIZ, Ministry of Economy and Senior Supplier:
Protection and Agriculture of Sustainbale Development, Greens UNDP
Georgia) Movement (NGO)

Project Assurance
UNDP Environment and Energy Team Project Manager Project Support
Leader, ex-officio: Project Associate

Second Biennial Update Report Fourth National Communication

Environmental Information and Education Centre (EIEC)

Preparing of National GHGs Inventory Report, compiling data and archiving

National GHGSs Inventory working team:
Team leader, Methodists, Energy sector expert, Industrial Processes and Product Use
sector experts, Agriculture sector expert, Land use, Land- Use Change and Forestry (LULUCF) sector experts, Waste
sector expert, Uncertainty Analysis experts
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Data Sources
National Statistics Office of Georgia, Public and Private Entities

Figure2.4.1: Institutional Framework of the National GHG Inventory in Georgia



Fourth National Communication of Georgiathe UNFCCC

2.5 Description of Key Categories

This subchapter provides the analysis of key source/sink of GHG emission/removals in Geoithia for
period of 19962017, related to absolute values of emissions/removals (level analysis), as well as for the
trends, Approach 1. The key category analysis was performed using excel worksheets.

Hence, 1990 was considered base year for trend assessrhentlefived results were arranged in a
descending order and cumulative totals were calculated. The sources with the cumulative total equaling to
or higher than 95% of the overall emission (in£50) were determined to be a key category in terms of the
trerd. The identified key categories are presented in the table below.

Table251:Key Categories of Georgiabés GHG I nventory Ac

IPCC Category IPCC Category Greenhouse| Reasons to select

code gas as Key-category
3.B.1.a Forest land Remaining Forest land CO; Level, Trend
1.A.3.b Road Transportation CO; Level, Trend
3.B.3.a Grassland Remaining Grassland COo, Level, Trend
1.A4 Other Sectors Gaseous Fuels COo, Level, Trend
3.B2.a Cropland Remaining Cropland CO; Level, Trend
3.A1 Enteric Fermentation CH, Level, Trend
1.B.2.b Natural Gas CH, Level, Trend

4.A Solid Waste Disposal CHs Level, Trend
1.A1 Energy Industries Gaseous Fuels CO, Level, Trend
3.C4 Direct N20 Emis®ns from managed soils N-O Level, Trend
1.A2 Manufacturing Industries and ConstructioBolid Fuels CO, Level, Trend
2A.1 Cement production CO, Level, Trend
1.A1 Energy Industries Solid Fuels CO, Level, Trend
3.C5 Indirect N20O Emissions from maged soils N-O Level, Trend
2C.2 Ferroalloys Production CO; Level, Trend
2B.1 Ammonia Production CO, Level, Trend

4.D Wastewater Treatment and Discharge CH, Level, Trend
3.A2 Manure Management N2O Level, Trend

Manufacturing Industries and @struction- Gaseous
1.A2 Fuels CO; Level, Trend
2.B.2 Nitric Acid Production N20 Level, Trend
1.A3.e Other Transportation CO; Level
2.F1 Refrigeration and Air Conditioning HFCs, PFCs Level
1.A4 Other Sectors Liquid Fuels CO; Trend
2.C.1 Iron and SteleProduction CO, Trend
Manufacturing Industries and Constructioniquid

1.A2 Fuels COo, Trend
1B.1 Solid Fuels CHs Trend
1.A1 Energy Industries Liquid Fuels COo, Trend

2.6 Uncertainty Assessment

Uncertainty estimates are an essential element of aletaripventory of greenhouse gas emissions and
removal s. The uncertainty analysis of Georgi abs
approach and covers all source/sink categories and all direct greenhouse gases. The year of 2017 was taken
for the uncertainty assessment as the last year, and 1990 as the base year. The uncertainty estimation for the
activity data and emission factors was based on
results revealed that the level of emiss® 6 uncertainty (percentage unce.l
22.85%, and the uncertainty trend1.99%.
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Table2.6.1: Results of the Uncertainty Analysis

Uncertainty in
trend in

Emission Contribution MELTEE] Uncertainty
Uncertainty |  factor / : emissions | intrendin
~ . . to Variance , ;
of activity estimation a0 Btype | introduced by national

2006 IPCC Cateyories of 1990 of 2017 data parameter by Category | Sensitvity emission factor] emissions

Uncertainty
introduced into
the trend in total
national

emissions

Emissions | Emissions

Sensitivity

uncertainty in Year 2017 Jestimation | introduced

Combined | (Gxpy/(HDY 'DISCT 1 parameter | by activity K242
uncertainty

uncertainty data
(E2+F?) 05 uncertainty

Gg CO2eq.| Gg CO2-eq.

Electricity and Heat Productid

1AL Liquid Fuels

CO2 8,172.17 0.00 1 6.1 6.18 0.00 -0.08 0.00 0.00 -0.08 0.01

Electricity and Heat Productid

1AL Gaseous fuels

CO2 4,604.23 1022.98 1 3.9 4.03 0.07 -0.02 0.03 0.14 -0.02 0.02

11 |HeatProductionand other | | ggg g 506.90 1 12.4 12.44 017 0.00 0.01 0.22 0.00 0.05
Energy Industries Solid Fuels

Manufacturing Industries and

1A2 . . CO2 3,519.07 722.80 5 12.4 13.37 0.41 -0.02 0.02 0.32 -0.08 0.10
Construction solid fuels

1pp |Manufacturing Industries and) ., -\ 5 5.20 5 18.7 19.36 0.00 0.00 0.00 0.00 0.00 0.00
Construction biomass

1pp |Manufacturing Industries and| o 1 058 16 | 1470 5 6.1 7.89 0.00 -0.02 0.00 0.00 -0.09 0.01
Construction liquid fuels

1A2 Manufactl.mng Industries and CO2 2,007.79 272.20 5 3.9 6.34 0.01 -0.01 0.01 0.04 -0.06 0.01
Construction- Gaseous Fuels

1A3a | Civil aviation CO2 0.00 1.80 5 4.2 6.53 0.00 0.00 0.00 0.00 0.00 0.00
International Aviation

1A3ai | (International Bunkers)Liquid| CO: 608.63 292.23 5 4.2 6.53 0.02 0.00 0.01 0.04 0.01 0.00

Fuels
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Emissions
of 2017

Emissions
of 1990

Gg CO2eq.| Gg CO2-eq.

Emission
factor /
estimation
parameter
uncertainty

Uncertainty
of activity
data
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Combined
uncertainty

(E2+ FZ) 0.5

Uncertainty in
trend in
national
emissions

introduced by

emission factor
/estimation
parameter
uncertainty

Uncertainty
in trend in
national
emissions
introduced
by activity
data
uncertainty

Contribution
to Variance
by Category | Sensitvity
in Year 2017

(GxDJ/(HDY

B type
Sensitivity
I D/SC |

Uncertainty
introduced into
the trend in total
national
emissions

K2+L2

1A3b Elcj);(:TransportatlonquUId co. | 3,60322 | 3353.65 5 31 5.88 1.69 0.05 0.08 037 0.25 0.19
Road transportationGaseous

1A% | CO: 0.00 492.84 5 3.9 6.34 0.04 0.01 0.01 0.07 0.06 0.01
uels

1A3c | Other transportation co. | 14132 195.70 5 5 7.07 0.01 0.00 0.00 0.03 0.02 0.00
Internatonal watefrborne
navigation (International

1A3d co: 0.00 4.68 5 4.2 6.53 0.00 0.00 0.00 0.00 0.00 0.00
bunkers)
- Liquid Fuels

1Ada ;ngerc'a'/'nSt't”t'O”a'SO"d co. | 8585 2.30 5 124 13.37 0.00 0.00 0.00 0.00 0.00 0.00

1A4a fcuzrlzmerc'a'/'”St't”t'ona"'q“'d co. | 76245 30.33 5 6.1 7.89 0.00 -0.01 0.00 0.01 -0.03 0.00
Commercial/Institutional

1A4a co. | 22821 384.45 5 3.9 6.34 0.03 0.01 0.01 0.05 0.04 0.00
Gaseous Fuels
Commercial/Institutional

1A4a | co. | 12219 17.71 5 18.7 19.36 0.00 0.00 0.00 0.01 0.00 0.00
biomass

1A4b |Residentiat solid fuels co. | 7383 2.29 5 124 13.37 0.00 0.00 0.00 0.00 0.00 0.00

1A4b |Residentiat liquid fuels co. | 986.76 39.77 5 6.1 7.89 0.00 -0.01 0.00 0.01 -0.04 0.00

1A4b |Residentiat Gaseous Fuels | CO, | 2,627.65 | 1735.73 5 3.9 6.34 053 0.02 0.04 0.24 0.09 0.07
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Emissions
of 2017

Emissions
of 1990

Gg CO2eq.| Gg CO2-eq.

Uncertainty
of activity
data

Emission
factor /
estimation
parameter
uncertainty
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Combined
uncertainty

(E2+ FZ) 0.5

Uncertainty in
trend in
national
emissions

introduced by

emission factor
/estimation
parameter
uncertainty

Uncertainty
in trend in
national
emissions
introduced
by activity
data
uncertainty

Contribution
to Variance
by Category | Sensitvity
in Year 2017

(GxDJ/(HDY

B type
Sensitivity
I D/SC |

Uncertainty
introduced into
the trend in total
national
emissions

K2+L2

1A4b |Residential biomass CO:2 1,605.97 1679.00 5 18.7 19.36 4.58 0.03 0.04 1.10 0.13 1.24
1A4c | Stationary- solid fuels CO:2 56.76 1.05 5 124 13.37 0.00 0.00 0.00 0.00 0.00 0.00
1A4c |Stationary- Liquid Fuels CO2 390.99 42.50 5 6.1 7.89 0.00 0.00 0.00 0.01 -0.01 0.00
1A4c |Stationary- Gaseous Fuels CO2 70.48 248.94 5 3.9 6.34 0.01 0.01 0.01 0.03 0.03 0.00
1A4c |Stationary- biomass CO2 421.12 0.12 5 18.7 19.36 0.00 0.00 0.00 0.00 -0.02 0.00
1B1 FugitiveEmissions from Solid CO: 62.20 10.10 5 300 300.04 0.04 0.00 0.00 0.11 0.00 0.01
Fuel Mining and transformatig
Fugitive Emissions from Fuel:
1B2 |0il and Natural Gas (Flaring,| CO: 11.68 2.09 5 300 300.04 0.00 0.00 0.00 0.02 0.00 0.00
production, distribution)
2A1 |Cement Production CO: 504.97 658.74 5 5 7.07 0.09 0.01 0.02 0.12 0.06 0.02
2A2 |Lime Production CO2 36.66 53.39 20 15 25.00 0.01 0.00 0.00 0.03 0.02 0.00
2A3 |Glass production CO2 30.30 15.12 5 10 11.18 0.00 0.00 0.00 0.01 0.00 0.00
2B1 |Ammonia Production CO2 524.78 404.32 5 6 7.81 0.04 0.01 0.01 0.09 0.03 0.01
2C1 |Cast Iron and Steel Productig CO:2 2,492.08 43.25 10 25 26.93 0.01 -0.02 0.00 0.04 -0.22 0.05
2C2 |Ferroalloys Production CO:2 142.87 420.50 5 25 25.50 0.50 0.01 0.01 0.37 0.06 0.14
2D1 |Lubricant Use CO:2 0 10.25 5 50 50.25 0.00 0.00 0.00 0.02 0.00 0.00
5A |Forest land CO: | -6,224.20 | -5,578.10 5 20 20.62 57.38 -0.08 -0.14 -3.92 -0.40 15.55




Uncertainty in
trend in

Emission L national Uncertainty
Contribution

Uncertainty
introduced into
the trend in total
national
emissions

Uncertainty |  factor / : emissions | intrendin
. . to Variance . ional
of activity | estimation Btype | introduced by | nationa

Emissions | Emissions

2006 IPCC Catgyories o e o Ao data parameter by Category | Sensitiity Sensitivity | €mission factor emissions
uncertainty in Year 2017 Jestimation | introduced

Combined | (Gxpj/(HDY IDISCT | parameter | by activity K#+L?

uncertainty uncertainty data

(E?+F?)05 uncertainty

Gg CO2eq.| Gg CO2-eq.

5B |Cropland CO: | -3,029.90 -2257.80 10 75 75.66 126.64 -0.03 -0.06 -5.95 -0.28 35.53

5C |Grassland CO:2 901.00 2912.10 10 75 75.66 210.68 0.06 0.07 7.68 0.64 59.38
1Al |Stationary fuel combustion CHa4 8.59 0.48 5 100 100.12 0.00 0.00 0.00 0.00 0.00 0.00

1A2 |Fuel combustion CHa 9.44 1.69 5 100 100.12 0.00 0.00 0.00 0.01 0.00 0.00
1A3a | Civil aviation CHa 0.09 0.00 5 100 100.12 0.00 0.00 0.00 0.00 0.00 0.00
1A3b |Road transportation CHa 20.60 35.36 5 40 40.31 0.01 0.00 0.00 0.05 0.00 0.00
1A3c |Other transportation CHg4 0.07 0.13 5 100 100.12 0.00 0.00 0.00 0.00 0.00 0.00
1A4a | Commercial/lnstitubnal CHa 9.50 181 5 100 100.12 0.00 0.00 0.00 0.01 0.00 0.00
1A4b |Residential CHa 102.61 98.00 5 100 100.12 0.42 0.00 0.00 0.34 0.01 0.12
1A4c | Stationary CHa 28.72 0.66 5 100 100.12 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Emissions from Solid
1B1 o | CHa 676.51 0.00 5 300 300.04 0.00 -0.01 0.00 0.00 -0.03 0.00
FuelMining and transformatio|

Fugitive Emissions from oil

1B2 ) CHa 66.89 96.53 5 300 300.04 3.64 0.00 0.00 1.02 0.01 1.04
Extraction
Fugitive Emissions fi il

1gp | ugitive Emissions fromollar o, g 45 65 24.43 5 300 300.04 0.23 0.00 0.00 0.26 0.00 0.07
natural gas production
Fugitive Emissions from oil ar

1B2 |natural gas Transmission an{ CH, 5,126.65 1293.79 10 100 100.50 73.36 -0.02 0.03 4.55 -0.16 20.72

distribution




Uncertainty in
trend in

Emission L national Uncertainty
Contribution

Uncertainty
introduced into
the trend in total
national
emissions

Uncertainty |  factor / : emissions | intrendin
. . to Variance . ional
of activity | estimation Btype | introduced by | nationa

Emissions | Emissions

2006 IPCC Catgyories o e o Ao data parameter by Category | Sensitiity Sensitivity | €mission factor emissions
uncertainty _ in Year 2017 Jestimation | introduced
Combined | (Gxpj/(HDY IDISCT | parameter | by activity K#+L?

uncertainty uncertainty data

(E?+F?)05 uncertainty
Input data | Input data Input data | - Input data
P P (Note A) (Note A)

Gg CO2eq.| Gg CO2-eq.

4A | Enteric fermentation CHa 1,883.0 1656.0 10 30 31.62 11.90 0.02 0.04 1.75 0.23 3.11
4B | Manure management CHa4 122.0 74.0 10 50 50.99 0.06 0.00 0.00 0.13 0.01 0.02

g |Field buming of Agricultural |- g 12.0 10 50 50.99 0.00 0.00 0.00 0.02 0.00 0.00

Residues (3.F)

6A |Solid Waste Disposal Sides | CHs 619.0 1073.0 30 30 42.43 8.99 0.02 0.03 1.13 0.63 1.67
6B1 |Industrial Waste Water handli CH4 186.0 219.0 50 30 58.31 0.71 0.00 0.01 0.23 0.18 0.09
6B2 |Domestic Waste Water handl| CH4 240.0 167.0 5 30 30.41 0.11 0.00 0.00 0.18 0.01 0.03
1Al |Stationay fuel combustion N20 26.89 2.77 5 100 100.12 0.00 0.00 0.00 0.01 0.00 0.00
1A2 |Fuel combustion N20 21.56 3.67 5 100 100.12 0.00 0.00 0.00 0.01 0.00 0.00
1A3a | Civil aviation N20 0.00 0.00 5 150 150.08 0.00 0.00 0.00 0.00 0.00 0.00
1A3ai |InternationalAviation N20 5.28 2.53 5 150 150.08 0.00 0.00 0.00 0.01 0.00 0.00
1A3b |Road transportation N20 54.90 59.50 5 50 50.25 0.04 0.00 0.00 0.10 0.00 0.01
1A3c |Other transportation N20 2.55 4.09 5 100 100.12 0.00 0.00 0.00 0.01 0.00 0.00
1A4a | Commercial/lnstutional N20 3.70 0.49 5 150 150.08 0.00 0.00 0.00 0.00 0.00 0.00
1A4b |Residential N20 22.49 19.71 5 150 150.08 0.04 0.00 0.00 0.10 0.00 0.01
1A4c |Stationary N20 5.33 0.14 5 150 150.08 0.00 0.00 0.00 0.00 0.00 0.00
2B2 |Nitric Acid Production N20 147.9 228.94 5 20 20.62 0.10 0.00 0.01 0.16 0.02 0.03
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Emission
factor /
estimation
parameter
uncertainty

Uncertainty
of activity
data

Emissions
of 1990

Emissions
of 2017

Combined

uncertainty
(E2+F2) 0.5

Gg CO2eq.| Gg CO2-eq.

Uncertainty in
trend in
national

emissions
introduced by
emission factor
/estimation
parameter
uncertainty

Uncertainty
in trend in
national
emissions
introduced
by activity
data
uncertainty

Contribution
to Variance
by Category | Sensitvity
in Year 2017

(GxDJ/(HDY

B type
Sensitivity
I D/SC |

Uncertainty
introduced into
the trend in total
national
emissions

K2+L2

2G3 |Medical Surgeries N20O 11.06 14.884 5 10 11.18 0.00 0.00 0.00 0.01 0.00 0.00
4B | Manure management N20 365.0 313.0 50 100 111.80 5.31 0.00 0.01 1.10 0.22 1.26
4D1 |Direct soil emissions N20 1,080.0 8840 10 25 26.93 2.46 0.01 0.02 0.78 0.12 0.62
4D3 |Indirect soil emissions N20 637.0 530.0 50 50 70.71 6.09 0.01 0.01 0.93 0.36 1.00
g |Field buming of Agricultural | o | 260 29.0 10 50 50.99 0.01 0.00 0.00 0.05 0.00 0.00
Residues
6B2 |Domestic Waste Watédandling N2O 55.0 59.0 5 70 70.18 0.07 0.00 0.00 0.15 0.00 0.02
Consumption of halocarbons
op [Sulfur hexafluoride HFC | 0.00 155.33 5 25 25.50 0.07 0.00 0.00 0.14 0.02 0.02
(Refrigeration and Air
Conditioning Equipments)
Consumption of halocarbsran
op [Sulfur hexafluoride (Emission goq | 4 355.76 5 100 100.12 5.51 0.01 0.01 1.25 0.04 1.57
from Appliances (electrical
equipment)
o 522.10 143.79
Total emissions 40,222 15,181 Percentaqe uncertainty in Trend
total inventory: 22.85 11.99
uncertainty:
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Table2.6.2: Uncertainty values of Activity Data and Emission Factors

IPCC source
category

Gas

Uncertainty values in activity data and its selection reasons

Uncertainty in emission factors ahits selection reasons

Electricity and According to IPCC GHG uncertainty for main activity electricity and heat production, for co| . - . . L
) o . ] According to the IPCC Guidelines, selecting a typical value for emissi
Heat with well-developed statistical systems, when data are based on surveysdlitnstrative o ) . o
1A1 . CcQ ) ) L . . factors is within the 95%; confidence interval and uncertainty is less tH
Production- sources), is less than 1%tps://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/
- ) ) } 5%.Therefore, a value of 5% was selected.
Liquid Fuels V2_2_Ch2_Stationary_Combustion.pdf (table 2.T&grefore, the uncertaity was set at 1%.
Electricity and According to IPCC GHG uncertainty for main activity electricity and heat production, for co| . - . o
) - . .| According to the IPCC Guidelines, selecting e&ypalue for emission
Heat with well-developed statistical systems, when data are based on surveys (or administrative o . . o
1A1 . Ca . ) L ) ) factors is within the 95%,; confidence interval and uncertainty is less tH
Production- sources), is less than 1%tps://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/
) : : 5%.Therefore, a value of 5% was selected.
Gaseousuels V2_2 Ch2_Stationary_Combustion.pdf (table 2.T&grefore, the uncertainty was set at 1%.
Heat
. According to IPCC GHG uncertainty for maiiviigtelectricity and heat production, for countri . - . . L
Production and ) 9 . y ay y P o | According to the IPCC Guidelines, selecting a typical value for emissi
with well-developed statistical systems, when data are based on surveys (or administrative o . . N
1A1 other Energy CQ ) . L ) ) factors is within the 95%,; confidea interval and uncertainty is less thar
) sources), is less than 1#tps://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/
Industries- . ) ; 5%.Therefore, a value of 5% was selected.
) V2_2_Ch2_Stationary_Combustion.pdf (table 2.T&grefore, the uncertainty was set at 1%.
Solid Fuels
According to IPCC GHG uncertainty for Industrial combustion, for countries witHevelbped
statisticalsystems, when data are based on surveys (or administrative sources), is abyt 2
Manufacturi but when dat: based t lation, rtainty is abeli0%. A lete official A - .
anu gc uring utwhen data a.re as.e on e.x rapotation, uncertainty !S ane compiete o ICIa. ener According to the IPCC Guidelines, for solid fuels, the value of 12.4% f
Industries and balance, according to international standards and requirements was deselop the National .
1A2 . ca L ) . . i uncertainty was selected
Construction Statistics Office of Georgia (GEOSTAT) in 2014 (for the 2013 reference period). The energ
solid fuels balance for 1990 was also developed by Official Statistics Office, however it was mostly ba
soviet standards and methodologies, and was fadly in line with EU requirement3herefore,
the uncertainty was set at 5%.
According to IPCGHG uncertainty for Industrial combustion, for countries with sdeNeloped
statistical systems, when data are based on surveys (or administrative sources), is-&86ut 2
Manufacturi i inty i . ici . - .
anu e.lc uring but when data a.re bas.ed on e.xtrapolatlon, uncertainty !s aboelio%. A completefficial energy According to the IPCC Guidelines, for biomass, the value of 18.7% fo
Industries and balance, according to international standards and requirements was developed by the Nat .
1A2 ) CcQ o ) ) . ) uncertainty wasselected
Construction Statistics Office of Georgia (GEOSTAT) in 2014 (for the 2013 reference period). The energ
biomass balance for 1990 was also developed by Official Stesisdffice, however it was mostly based
soviet standards and methodologies and was not fully in line with EU requirenizesspite this,
the uncertainty was set at 5%.
Manufa_lcturlng Acc.orfjlng to IPCC GHG uncertainty for Industrial combustlor?, .for c?untrles WltUefvelbped According to the IPCC Guidelines, for liquid fuels, the value of 6.1% f
Industries and statistical systems, when data are based on surveys (or administrative sources)i2&%, )
1A2 ) CcQ ; S o uncertainty was selected
Construction but when data are based on extrapolation, uncertainty is abeli0%. A complete official ener
liquid fuels balance, according to international standards and requirements was developed by the Nat



https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/

IPCC source
category

Gas
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Uncertainty values in activity data and its selection reasons

Uncertainty in emission factors ahits selection reasons

Statistics Office of Georgia (GEOSTAT) in 2014 (f@0ttRreference period). The energy
balance for 1990 was also developed by Official Statistics Office, however it was mostly bg
soviet standards and methodologies and was not fully in line with EU requireniegpite this,
the uncertainty was settéb%.
According to IPCC GHG uncertainty for Industrial combustion, for countries witteveloped
statistical systems, when data are based on surveys (or administrative sources), is-&86ut 2
Manufehlcturlng but when data a‘re pased or.1 extrapolation, uncertalnty is aboli0%. A complete off|C|:‘aI ener According to the IPCC Guidelines, for gaseous fuels, the value of 3.9¢
142 Industrles. and co bala.nc.e, acherlng |ntern.at|0nal standar(-js and riegments was developed by.the National uncertainty was selected
Construction Statistics Office of Georgia (GEOSTAT) in 2014 (for the 2013 reference period). The energ
Gaseous Fuels balance for 1990 was also developed by Official Statistics Office, however it was mostly bg
soviet standards and methottmies and was not fully in line with EU requiremeitespite this,
the uncertainty was set at 5%.
According to the IPCC Guids, with complete survey data, the uncertainty may be very loy
1A3a | Civil aviation co (less than 5 percent)ttps://www.ipcc- According to the IPCC Guidelines and based of the expert assessme!
nggip.iges.or.jp/public/2006gl/pdf/2_Volume22_3_Ch3_Mobile_Combustion.p®.69). uncertainty value of 4.2% was selected
Therefore, a value of 5% was selected.
International . - . .
Aviation According to the IPCC Guidelines, with complete survey data, the uncertainty may be very|
1A3ai | (International co (Ies§ than 5 Percenpttps://www.ipcc— . . Accordi.ng to the IPCC Guidelines and based of the expert assessme
Bunkers) Liquid nggip.iges.ajp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.(gl69). uncertainty value of 4.2% was selected
Therefore, a value of 5% was selected.
Fuels
Road According to the IPCC Guidelines, with complete survey data, the uncertainty may be very|
1A3b | Transportation | CQ (less than 5 percentjttps://www.ipcc- According to the IPCC Guidelines and based of the expert assessmer
Liquid Fels nggip.ges.or.jp/public/2006gl/pdf/2_Volume2/V2_3 Ch3_Mobile_Combustion.pterefore, al uncertainty value of 3.1% was selected
value of 5% was selected.
Road According to the IPCC Guidelines, with complete survey data, the uncertainty may be very|
1A3b | transportation- co (less than 5 percent)ttps://www.ipcc- According to the IPCC Guidelines and based of the expert assessme!
Gaseous Fals nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.ptiierefore, a uncertainty value of 3.9% was selected
value of 5% was selected.
Accordirg to the IPCC Guidelines, with complete survey data, the uncertainty may be very
Other (less than 5 percentjttps://www.ipcc- .
1A3c ) Cca . ) ) . . Typical 5%.
transportation nggip.iges.or.jp/public2006g!/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdierefore, a
value of 5% was selected.
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https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
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LZ:;(;;;uree Gas | Uncertainty values in activity data and its selection reasons Uncertainty in emission factors ahits selection reasons
International
water-borne According to the IPCC Guidelines, with complete survey datairtbertainty may be very low
1A3d navigation co (less than 5 percenb)ttps://www.ipcc- According to the IPCC Guidelines and based of the expert assessme
(International nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_CombustionTkrefore, a| uncertainty value of 4.2% was selected
bunkers)- Liquid value of 5% was selected.
Fuels
According to IPCC GHG uncertainty for commercial, institutioesidential combustion, for
Commercial/lns countries with welldeveloped statistical systems, when data are based on surveys (or According to the IPCC Guidelines, for solid fuels, the value of 12.4% f
1A4a | titutional -solid | CQ | administrative sources), is aboutS86, but when data are based on extrapolation, uncertainty uncertainty was selected
fuels about5m /g2 @ Ly DS 2 NHA ofB% wa khsén, asycdnBrbliérisitie\erietyy dats
collection system for official statistics exists since 2014.
According to IPCC GHG uncertainty for commercial, institutional, residential combustion, f
Commercial/lns countries with weldeveloped statistical systems, when data are based on surveys (or According to the IPCC Guidelines, for liquid fuels, the value of 6.1% fq
1A4a | titutional - CQ | administrative sources), is abouts36, but when data are based on extodgtion, uncertainty is| uncertainty was selected
liquid fuels abouts5m /> @ Ly DS2NHAIFIQa OF&asS dzyOSNIFAyde 27
collection system for official statistics exists since 2014.
According to IPCC GHG uncertainty for commercial, institutional, residential combustion, fi
Commercial/lns countries with welldeveloped statistical systems, when data are based on surveys (or According tahe IPCC Guidelines, for gaseous fuels, the value of 3.9%
1A4a | titutional - CQ | adminstrative sources), is about®b, but when data are based on extrapolation, uncertainty uncertainty was selected
Gaseous Fuels about5mMm/E> @ Ly DS2NEBALFQa OF &S dzy OSNII Ayide 27
collection system for official statistics exists since 2014.
According IPCC GHG uncertainty for commercial, institutional, residential combustion, for
Commercial/lns countries with weldeveloped satistical systems, when data are based on surveys (or According to the IPCC Guidelines, for biomass, the value of 18.7% fo!
1A4a | titutional - CQ | administrative sources), is aboutS36, but when data are based on extrapolation, uncertainty uncertainty was selected
biomass abouts5m 2 @ Ly DS2NHAFQa OF&$S dzyOSNIFAyde 27
collection systm for official statistics exists since 2014.
According to IPCC GHG uncertainty for commercial, institutional, resideotiddustion, for
Residentiat countries with welldeveloped statistical systems, when data are based on surveys (or Accordi.ng to the IPCC Guidelines, for solid fuels, the value of 12.4% f
1A4b solid fuels CQ | administrative sources), is al:zoutﬁ%, but when dafa are l}ased onye)ﬂ(trap'olation, u’ncertaint‘ uncertainty was selected
about5mE:® LY DS2NHEALF Qa Ol &e8, aslegnipeiebsive eyidigy data
collection system for official statistics exists since 2014.
Residentiat According to IPCC GH@certainty for commercial, institutional, residential combustion, for Accordi.ng to the IPCC Guidelines, for liquid fuels, the value of 6.1% fq
1A4b liquid fuels CQ | countries with weldeveloped statistical systems, when data are based on surveys (or uncertainty was selected

administrative sources), is abouts86, but when data are based on extrapolation, uncertainty



https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
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about5msE: @ Ly DS2NEALF QA OF &S dzy OSNI I Ay de
collection system for official statistics exists since 2014.

27

Uncertainty in emission factors ahits selection reasons

1A4b

Residential-
Gaseous Fuels

CcQ

According to IPCC GHG uncertainty for commercial, institutional, residential combustion, f
countries with weldeveloped statistical systems, when data are based on surveys (or

administrative sources), is aboutS36, but wien data are based on extrapolation, uncertainty
abouts5m/E: @ Ly DS2NHAIFIQa OF&asS dzyOSNIFAyde 273
collection system for official statistics exists since 2014.

According to the IPCC Guidelines, for gaseous finelsjalue of 3.9% for
uncertainty was selected

1A4b

Residentiat
biomass

Cca

According to IPCC GHG uncertainty for commercial, institutional, residential combustion, f
countries with weldeveloped statistical systems, when data are based on sureeys (

administrative sources), is aboutS86, but when data are based on extrapolation, uncertainty
about5m/E: @ Ly DS2NEBALFQa OF &S dzy OSNI I Ayide 27
collection system for official statistics exists since 2014.

Accading to the IPCC Guidelines, for biomass, the value of 18.7% for
uncertainty was selected

1A4c

Stationary-
solid fuels

cQ

According to IPCC GHG uncertainty for commercial, institutional, residential combustion, f
countries with welldeveloped stastical systems, when data are based on surveys (or

administrative sources), is about536, but when data are based on extrapolation, uncertainty
abouts5m 2 @ Ly DS2NHAFQa OF&$S dzyOSNIFAydGe 27
collection systenfor official statistics exists since 2014.

According to the IPCC Guidelines, for solid fuels, the value of 12.4% f
uncertainty was selected

1A4c

Stationary
Liquid Fuels

CcQ

According to IPCC GHG uncertainty for commercial, institutional, resideotiddustion, for
countries with weldeveloped statistical systems, when data are based on surveys (or
administrative sources), is about586, but when data are based on extrapolation, uncertainty
about5mMm/E: @ Ly DS2NEBAL Qa Ol %6 asdyhpréheiisiveieyfeligy datk 7
collection system for official statistics exists since 2014.

According to the IPCC Guidelines, for liquid fuels, the value of 6.1% f
uncertainty was selected

1A4c

Stationary-
Gaseous Fuels

cQ

According to IPCC GHCcertainty for commercial, institutional, residential combustion, for
countries with weldeveloped statistical systems, when data are based on surveys (or
administrative sources), is aboutS86, but when data are based on extrapolation, uncertainty
abou5mMmE:® Ly DS2NHAFQa OF&$S dzyOSNI L Ayde 27
collection system for official statistics exists since 2014.

According to the IPCC Guidelines, for gaseous fuels, the value of 3.94
uncertainty was selected

1A4c

Sationary -
Biomass

CcQ

According to IPCC GHG uncertainty for commercial, institutional, residential combustion, f
countries with weldeveloped statistical systems, when data are based on surveys (or
administrative sources), is about536, but when datare based on extrapolation, uncertainty
aboutsmE: @ Ly DS2NHAIFIQa OF&asS dzyOSNIlFAyde 273
collection system for official statistics exists since 2014.

According to the IPCC Guidelines, for biomass, the vallig. 8% for
uncertainty was selected
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Uncertainty in emission factors ahits selection reasons

. According to the IPPC methodology, using the typical emission factor
Fugitive . . .
T o . . . . this category has a huge uncertainglue. Therefore, an uncertainty
Emissions from Coal mining data provided by GEOSTAT is reliable and, therefore, the uncertainty value ol
. . L . . value of 300% was chosen.
1B1 Solid Fuel CQ | chosenhttps://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/ hitos:/f .
. " . ps://www.ipcc-
Mining and V2_4_Ch4_Fugitive_Emissions.pdf (pg. 4.15, 4.16) s - _Cc ) .
) nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2 4 Ch4 Fugitive En
transformation -
ions.pdf(pg. 4.15, 4.16)
Fugitive According to the IPPC methodology, using the typical emission factor
Emissions from this category has huge uncertainty value. Due to the complexity of the
Fuels- Oil and . ) . . ) . and gas industry, it is difficult to quantify the net uncertainties in the
Data on Oil and Natural Gas was provided by the Oil and Gas Corporation and is reliable. . ; o -
1B2 | Natural Gas CcQ . overall inventories, emissidiactors and activity data. Therefore, an
) Therefore, an uncertainty value of 5% was st ) .
(Flaring, uncertainty value of 300% was choseéitps://www.ipcc-
production, nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_&h4_Fugitive_Emis!
distribution) ions.pdf(table 4.2.4, table 4.2.5)
Major source for emission factor uncertainty is associated with
determining the CaO contenf alinker. If clinker data are available, the
Cement uncertainty of the emission factor is equal to the uncertainty of the Ca
2A1 Production CQ | Activity data is quite accurate; therefore, its uncertainty value is within 5%. fraction and the assumption is that it was all derived from CaCO3 (Ta
2.3Y46. According to the methodology, it is assumed that theteahof
CaO is standard, associated wit8% of uncertainty¢ K I (1 Q& 6 K
uncertainty of emission factors is about 5%.
In Georgia, as far as lime production is scattered in many small enterprises, there is certai o . . .
. ) . ) . | The stoichiometric ratio is a precise number and, therefore, the
regardng full coverage. However, the National Statistics Office of Georgia (GEOSTAT),bei ) o ) ] . e
. o . o uncertainty of the emission factor is the uncertainty of lime comtiosj
Lime source for these data, has significantly improved data coverage in this area; nevertheless,| . ) o L
2A2 . CcQ . . . . in particular of the share of hydraulic lime that has 15% uncertainty in
Production according to the IPCC methodology the uncertainty could still be quite Gignsequently, . S
) . ) ) | emission factor (2% uncertainty in the typeEherefore, the total
based on the experts' assessment, the uncertainty of activity data from this source is estin ) )
uncertainty value is 15%
as 20%.
Because emissions are estimated based on quantity of melted glass i
2A3 Glass Glass production data are typically measured fairly aately (++5 percent) for Tier 1 and Tier | each manufacturing process and default emission factors, the uncertg
production 2 approaches. of Tier 2 is higher than Tier 3. The emission factors eaexpected to
have an uncertainty of +/10 percent.

46 https://www.ipec-nggip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3_2_Ch2_Mineral_Industry(pgif2.17)


https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3_2_Ch2_Mineral_Industry.pdf
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Based on the 2006 IPCC, the only required fuel uncertaintyimsated
Activity data was collected from the National Statistics Office of Georgia (GEOSTAT), as W from determining the parameters of the @@missions coefficient for
2B1 Ammonia co from the enterprise Rustavi Chemical Fertilizers Plant, which are ratheraaeaata.Emissions| manufacturing the unit weight ammonia, which is abotit%, when
Production are calculated based on the volume of consumed natural gas, as well as based onthe prof dza Ay3 GKS ¢ASNI m | LILNRF OK® Ly D
ammonia amountBased on the expert judgment, their uncertainty is within 5%. assessment, the overall uncertainty of theZ&@ission coefficient is
around 6%.
Cast Iron and According to guideline, the most important type of activity data is the amount of steel prod{ According to the 2006 IPCC methodolSdlye default emission factors
2C1 | Steel CQ | each method is applicable and national statistics should be available and likelyaha for iron and steel production used may have an uncertainty of + 25
Production uncertainty of + 10 percenfl herefore, uncertainty value of 10% was selected. percent (see table 4.4).
According to IPCC methodology, the most important type of activity data is the amount of
ferroalloy production by product type and national statistics should be available and likely
262 Ferrcalloys co an uncertainty less than 5 percent. The acjivdita were collected from the National Statistic{ In case ofising the Tier 1 method, the uncertainty of emission standar
Production Office of Georgia (GEOSTAT), as well as from the Metallurgy research Institute of Georgig coefficients is estimated within the25% range.
Therefore, the data are rather accurate. Based on the expert assessment, their uncertainty
is 5%.
Much of the uncertainty in emission estimates is related to the difficulty in determining the
guantity of nonenergy produts used in individual countries, for which a default of 5 percent .
. . . L . The default ODU factors developed are very uncertain, as they are
. may be used in countries with wealeveloped energy statistics and-20 percent in other o ) ] o
2D1 | Lubricant Use CcQ countries (PG. 5.10) based on limited knowledge of typical lubricant oxidation ratespert
o judgment suggests using a default uncertainty of 50 percent.
https://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/3 Volume3/V3 5 Ch5 Non Energy Products.pdf
In Finland, the uncertainty of basic wood density of pine, spruce and |
trees is up to 2% in studies of Hakkila (1968, 1979). The variability
) o ) | between forest stands of the same species should be lower or at mos|
According to the IPCC methodology, uncertainties vary betweEs4 in 16 European countrig o . ]
] . . . . the same as for individual trees of the same species. In Finland, the
(Laitat et al. 2000). Area data should be obtained using the guidar@@esipter 3 or from FAO . . . h .
5A Forest land Cca o . . L . uncertainty of biomass expansion factors for pine, spruce,karch was
(2000). Industrialized countries estimated an uncertainty in forest area as approximately 3 )
. L = oA N oA P . . A < .| approximately 10% (Lehtonen et al., 2003).
DS2NHAII Qa OlFlasS p: dzy OSNUl Ayueée ¢l a astsSod . . . .
In eight Amazon tropical forest inventory plots, combined measureme
errors led to errors of 130% in estimates of basal area change over
periods of less than 10 years (Phillips et al., 2002).

47 https://www.ipcenggip.iges.or.jp/public/2006gl/pdf/3_Volud&/3_4 _Ch4_Metal_Industry.pdpg. 4.3Q


https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3_5_Ch5_Non_Energy_Products.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3_5_Ch5_Non_Energy_Products.pdf
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The oveall uncertainty of countnspecific basic wood density values
should be about 20%

5B

Cropland

cQ

Activity data are quite accurate. Based on the expert assessment, its uncertainty value is
10%.

The sources of uncertainty when using the Tier 1hodtinclude the
degree of accuracy in land area estimates and in the default biomass
carbon increment and loss rates. Uncertainty is likely to be low (<10%
estimates of area under different cropping systems since most countri
annually estimate croplad area using reliable methods. A published
compilation of research on carbon stocks in agroforestry systems wag
used to derive the default data provided in Table 5.1 (Schroeder, 1994
While defaults were derived from multiple studies, their associated
uncertainty ranges were not included in the publication. Therefore, a
default uncertainty level of +75% of the parameter value has been
assigned based on IPCC methodology and expert judgment.

5C

Grassland

ca

Activity data are quite accurate. Based on theert assessment, its uncertainty value is withi
10%.

According to the IPCC methodology and based on the expert judgme
the default uncertainty value of 75% was selected.

1A1

Stationary fuel
combustion

CH

Typical 5%.

According to the IPCC GPG doeua Table 2.12 reads that the
uncertainty boundary is within the 50%p &2 Ay G SNBI f ®
the intermediate at 100% was selected.

https://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_
mbustion.pdf

1A2

Fuel
combustion

CH

Typical 5%.

According to the IPCC GPG document, Table 2.12 reads that the
uncertainty boundary is within the 50%60% interval. ID S 2 NH A |
the intermediate at 100% was selected.

https:/lwww.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_
mbuston.pdf

1A3a

Civil aviation

CH

According to the IPCC Guidelines, with complete survey data, the uncertainty may be very|
(less than 5 percentjttps://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion(6éP).
Therefore, a value of 5% was selected.

According to IPCC GHG methodology, the uncertainty of the CH4 em
factor may range betweer57 and +100 pe@y i ® Ly DS2 NF
uncertainty value of 100% was selectéttps://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Con
ugtion.pdf (pg. 3.69)



https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
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Methane usually contributes less than 1% of the @@Q@ivalent
emissions from the transportation sector. Experts believe that there is

Road dzy OSNI I AyiGeé 2F pnmxE: Ay cdéribty vallerof
1A3b oa ) CH | Typical5% 40% was selected.
transportation )
https:/iwww.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Con
ustion.pdf(pg. 3.29)
Other ) .
1A3c ) CH | Typical 5%. Typical 100%.
transportation
According to IPCC GHG uncertainty for commercial, institutional, residential combustion, f{ According to the IPCC GPG document, Table 2.12, the uncertainty
Commercial/ins countries with welldeveloped statistical systems, when data are basedurneys (or boundary is withinthe 50%1 p /&2 AY G SNBI £ & Ly D
1A4a {itutional CH | administrative sources), is about5%, but when data are based on extrapolation, uncertainty intermediate 100% was selectelttps://www.ipcc-
about5mMm/E2 @ Ly DS2NEALIQa OF &S dzyOSNI I Ay de 217 nggip.iges.or.jp/public/2006gl/pdfi2_Volume2/V2_2_Ch2_Stationary
collection system for official statistics exists since£201 mbustion.pdf(pg.2.38)
According to IPCC GHG uncertainty for commercial, institutional, residential combustion, f{ According to the IPCC GPG document, Table 2.12, the uncertainty
countries wih welldeveloped statistical systems, when data are based on surveys (or boundary is withinthe 5091 p /&2 AY G SNl £ & Ly D
1A4b | Residential CH | administrative sources), is about536, but when data are based on extrapolation, uncertainty intermediate 100% was selectelttps://www.ipcc-
about5mE: @ Ly DS2NHALFQa Ol asS dzy OSNIi | Ay ata 2 3 nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary
collection system for official statistics exists since 2014. mbustion.pdf(pg.2.38)
According to IPCC GHG uncertainty for comma&rimstitutional, residential combustion, for According to the IPCC GPG document, Table 2.12, the uncertainty
countries with weldeveloped statistical systems, when data are based on surveys (or boundary is withinthe 5091 p /&2 AY G SNIBI f & Ly D
1A4c | Stationary CH | administrative sources), is aboutS36, but when data are based on extrapolation, uncertainty intermediate 100% was selectettps://www.ipcc-
about5m /E: @ Ly cazé&uhdedaity ¢ 5% was chosen, as comprehensive energy dal nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary
collection system for official statistics exists since 2014. mbustion.pdf(pg.2.38)
Fuaiti According to the IPPC methodology, using the typical emission factor
ugitive . . .
Er’r?issions from Coal mining data provided by GEOSTAT are reliable and, therefore, the uncertainty value | this category has huge uncertainty value. Therefore, an uncertainty
. . was chosenhttps://www.ipcc- value of 300% was chosen.
1B1 | Solid Fuel Mining CH . B . . L .
and nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2 4 Ch4 Fugitive Emissionggd#.15, https://www.ipcc-
. 4.16),(table 4.2.4, table 4.2.5) nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2 4 L£lrugitive Emiss
transformation B
ions.pdf(pg. 4.15, 4.16)table 4.2.4, table 4.2.5)
Fugitive : - - —
g_ ) Data on Qil extraction are provided by the Oil and Gas Corporation and are reliabtefore, A(?cordmg to the IPPC methodqlogy, using the typical emlssm_n factor
1B2 | Emissions from | CH this category has huge uncertainty value. Due to the complexity of the

oil Extraction

the uncertainty value of 5% was chosen.

and gas industry, it is difficult to quantify the net uncertainties in the



https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
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https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
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https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
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https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf
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overall inventories, emission famts and activity data. Therefore, an
uncertainty value of 300% was chosen.

https://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2 4 Clrugitive Emiss
ions.pdf (table 4.2.4, table 4.2.5)

Fugitive
Emissions from

Data on gas production were provided by the Oil and Gas Corporation and are rélliadniefore

Accading to the IPPC methodology, using the typical emission factor
this category has huge uncertainty value. Due to the complexity of the
and gas industry, it is difficult to quantify the net uncertainties in the
overall inventories, emission factoasid activity data. Therefore, an

1B2 . CH . ;
oil and natural an uncertainty value of 5% was chosen. uncertainty value of 300% was chosen.
gas production https://www.ipcc-
ngaip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_ 4 Ch4 fEug Emiss
ions.pdf (table 4.2.4, table 4.2.5)
Fug_m\{e According to the IPPC methodology, 100% value of uncertainty was
Emissions from -
) ) . o chosen for emission factors.
oil and natural The data were calculated using analytical method, they were based on estimation and, the .
1B2 CH . https://www.ipcc-
gas an uncertainty value of 10%as chosen. o - . .
L nggip.iges.or.jp/public?006gl/pdf/2_Volume2/V2 4 Ch4 Fugitive Em
Transmission : df ( 4.49, 4.50)
and distribution 10ns.pet (pg. 4.9, =.
As the emission factors for the Tier 1 method are not based on countr
The activity data were taken from the official statistical publication and are reliable. Classif| specific data, theyin@ y 2 &G | OOdzNI} G St & NB LINK
and distribution of cattle is not entirely consistiewith the IPCC standard on dairy and rdairy | characteristics, and may be highly uncertain as a result. Emission fac
A Enteric ch OFLGlGt S K2S@OSNE Al O2dzZ R 06S F &aaddzySRI (K| estimated using the Tier 1 method are unlikely to be known more
fermentation G20KSN) OF GGt SéE FNB Ay O2yT2NNARE ANBG FOI (i precisely than + 30% and may be uncertain to + 50%. In case dfiGeor
were intended forexactly dairy purpose in the case of Georgia, and the rest for beef produg uncertainty of 30% was selected, as for activity data (heads of cattle
Therefore, the uncertainty of activity data is moderate and does not exceed of 10%. species), they should be considered as reliable, since they are based
Official Statistical Data from GEOSTAT.
4B Manure CH The uncertainty of activity data rekad to animal number is estimated at 10%, as it is based ¢ According to the IPCC GPG, 50% is taken for methane emissiatesl
management official statistical data. uncertainty.
According to IPCC 2006 methodology and based on the expert asses
Field burning of According to IPCC 2006 methodatagnd based on expert assessmattps://www.ipcc- httos //wvg\’/wi e 9y P
3F Agricultural CH | nggip.iges.or.jp/public/2006gl/pdf/4 Volume4/V4 02 Ch2 Generic(tadfle 2.27, table 2.5,

Residues (3.F)

table 2.6), thevalue of 10% was selected.

nggip.iges.or.jp/public/2006gl/pdf/4 Volue#/V4 02 _Ch2_ Generic.pdf
(table 2.27, table 2.5, table 2.6), the value of 50% was selected.
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Uncertainty values in activity data and its selection reasons

Uncertainty in emission factors ahits selection reasons

Calculations were made based on the IPCC 2006 methodology, Table 3.5; The final uncer|

Calculations were made based on the IPCC 2006 methoddladle 3.5;

6A ggso\sl\ﬁssf;es CH | the activity data was estimated 80%.https://www.ipccnggip.iges.or.jp/public/ and similar calculations were performed in the SHigz value of
20064l/pdf/5_Volume5/V5 3 Ch3 SWDS.(mlf. 3.27) uncertainty for emission factor 30% was chosen.
Industrial Calculations were made based on the IPCC 2006 methodology, Table 6.10 and simitiored Calcu.IaFions were made based on the IPF:C 2006 me.thodology, Table
681 | Waste Water CH were performed in the SNC. The final uncertainty of the activity data was set at 50%. gnd s!ml.lar calculations were performed in the SWI@= final uncertainty
handling https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/5 VolumeBb 6 Ch6 Wastewater.pdf | in emission factors was set at 30%.
(pg. 6.23)
. Calculations were made based on 2006 IPCC Guidelines for National Greenhouse Gas In . o
Domestic ] . - . Calculations were made based on the 2006 IPCC Guidelines (Table §
Table 6.7; The final uncertainty of the activity data was set ats://www.ipcc- o . . j o
6B2 Wast(? Water CH nagip.iges. or.jp/public/2006gl/pdf/5_Volume5/V5_6 Ché Wastewater.pdf S|m.|Ia.r calculations were performed in the SN@efinal uncertainty in
handling emission factors was set at 30%.
V5_6_Ch6_Wastewater.pdf (pg. 6.17)
According to the IPCC GPG document, Table 2.12 reads that the
Stationary fuel _ uncgrtainty bpundary is within the 50% p /> A' YyiSNDI f ©
1A1 combustion N20 | Typical 5%. the intermediate 4 100% was selectethttps://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_
bustion.pdf
According to the IPCC GPG document, Table 2.12 reads that the
Fuel uncertainty boundary is within the 50#p /52 Ay i SN £ &
1A2 combustion N20 | Typical 5%. the intermediate of 100% was selectddtps://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_
mbustion.pdf
According to IPCC GHG methodology, the uncertainty of the N20
emission factor may range betweer0 and +150 percent. Based on the|
1A3a | Civil aviation N,O According to the IPCC Guidelines, with complete survey data, the uncertainty may bewery| expert assessment, uncertainty value of 150% was selected.
(less than 5 percentl.herefore, a value of 5% was selected. https://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Con
ustion.pdf(pg. 3.69)
According to IPCC GHG methodology, the uncertainty of the N20O
emission factor may range betweer0 and +15@ercent. Based on the
1A3ai International N,O Accordirg to the IPCC Guidelines, with complete survey data, the uncertainty may be very | expert assessment, uncertainty value of 150% was selected.
aviation (less than 5 percentlherefore, a value of 5% was selected. https://www.ipcc-

nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_Bh3_Mobile_Comb
ustion.pdf(pg. 3.69)
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https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/5_Volume5/V5_6_Ch6_Wastewater.pdf
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Uncertainty values in activity data and its selection reasons

Uncertainty in emission factors ahits selection reasons

Typical 50%ttps://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Mome2/V2_3_Ch3_Mobile_Comh
ustion.pdf(pg. 3.29). Nitrous oxide usually contributes approximately 3

Road
1A3b transportation N20 | Typical 5%. to the CO2equivalent emissions from the transportation sector. The
P expert judgment suggests that the uncertainty of the N20 estimate m
be more than +50%The major source of uncertainty is related to the
emission factors.
Other . .
1A3c ) N20 | Typical 5% Typical 100%
transportation
. . o . . . According to the IPCC GPG document, Table 2.12, uncertainty range
According to IPCC GHG uncertainty for commercial, institutional, residential combustion, fi )
. ) o from onetenth of the mean value, to ten times the mean value that
. countries with welldeveloped statistical systems, when data are based on surveys (or . . .
Commercial/lns . ) h ) | should be applied. In this case, an uncertgivalue of 150% was
1Ada | . . N20 | administrative sources), is about536, but when data are based on extrapolation, uncertainty .
titutional . A L o< . oa X & ni PR selected https://www.ipcc-
about5mE:® LY DS2NHEALFQa OF asS dzy OS Nlve ehefgy dataz o ; - .
) - e ) ) nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2 2 Ch2 Stationary
collection system for official statistics exists since 2014. :
mbustion.pdf(pg.2.38)
According to the IPCC GPG document, Table 2.12, uncertainty range
According to IPCC GHG uncertainty for commercial, institutional, residential combustion, f g . v rang
. . L from onetenth of the mean value, to ten times the mean value that
countries with weldeveloped statistical systems, when data are based on surveys (or ) . )
. ) . . ) ) . .| should be applied. In this case, an uncertainty value of 150% was
1A% | Residential N20 | administrative sources), is about586, but when data aredsed on extrapolation, uncertainty i selected hitns:/Www.ince
o & x = x A A 11 AN u . ~
about5m £z @ L DS2NHAII Qa OFasS dzy OSNUFAyueée 271 o ; ; .
) : y . e ) ) y y nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2 2 Ch2 Stationary
collection system for official statistics exists since 2014. A
mbustion.pdf(pg.2.38)
According to the IPCC methodolduyps://www.ipcc-
1A4c | Stationary N20 | uncertainty of 5% was chosen nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2 2 Ch2_ Stationary
mbustion.pdf(pg.2.38), an uncertainty value of 150% was selected.
B2 Nitric Acid N0 The activity data are ther accurate. Based on the expert judgment its uncertainty value do§ A new IPCC manual allows standard boundaries of 20% uncertainty
Production : not exceed 5%. assessment for mediurpressure technology plants
) o . . According to IPCC 2006 manual, uncertainties are estimated based o
According to IPCC 2006 mahuectivity data uncertainties are estimated based on the exper . . .
. . : ) expert judgment. Uncertainty value was estimated at 10%.
Medical judgment. Uncertainty value of 5% was estimated )
2G3 ) N20 ) https://www.ipcc-
Surgeries D S pees ngaip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3 8 Ch8 Other Prod
nagip.iges.or.jp/pubti/2006gl/pdf/3 Volume3/V3 8 Chg Other Product.p. 8.37) dip-Iges.or.| 4
.pdf (pg. 8.37)
The uncertainty of activity data for nitrous oxide emissions calculation in the manure : ) .
Manure . ; ] . According to IPCC GPG, the uncertainty for emission factors was
4B N20 | management sector were estimated at 50%, as there is no exact information about the ]
management estimated at 100%

management systems.



https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3_8_Ch8_Other_Product.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3_8_Ch8_Other_Product.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3_8_Ch8_Other_Product.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3_8_Ch8_Other_Product.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3_8_Ch8_Other_Product.pdf

IPCC source
category

Fourth National Communication of Georgiathe UNFCCC

Uncertainty values in activity data and its selection reasons

The activity data were collected fromahonal Statistics Office of Georgia (GEOSTAT), which

Uncertainty in emission factors ahits selection reasons

The uncertainty for emission factors were taken from the standard ran

Direct soll . -
4D1 emissions N20 | competent source and quite accurafEherefore, 10% was selected as the indicator of of the IPCC GPG, there waileo based on the expert assessment and ¢
uncertainty. equal to 25%.
Indirect soil The uncertainty of activity data is also quite high and related to the assumption on the According to IPCC methodology and expert judgment emission factor
4D3 emissions N20 | percentage leached. In addition, the nitrogen content in fertilizers héuncertaintyFinally, | uncertainties are at least in order of magnitude and volatilisation
the uncertainty of activity data was set at 50%. FNI OGAaz2yad 2F o62dzi brkbpmr:d
According to IPCC 2006 methodology and based the on expert
Field burning 6 According to IPCC 2006 methodology and based on expert assedstpsnwww.ipcc- assessmgrintt W IDCG ay s
3F Agricultural N20 | nggip.iges.or.jp/public/2006gl/pdf/4 Voine4/V4 02 Ch2_ Generic.pflble 2.27, table 2.5, o . ; )
) nggip.iges.or.jp/public/20064gl/pdf/4 Volume4/V4 02 Ch2_Generic.pd
Residues (3.F) table 2.6), the value of 10% was selected.
(table 2.27, table 2.5, table 2.6), the value of 50% was selected.
Domestic The only national value for the emission calculation folaris the number of the populations, f] . ) L
) o . o L ) According to IPCC methodology and the expert judgment, emission fg
6B2 | Waste Water N20 | which the uncertainty is estimated within 5% limi@onsequently, 5% of uncertainty value wal e .
. uncertainties are estimated at 70%.
handling chosen.
Consumption of
halocarbons
and sulfur
hexafluoride o ) . . . .| According to the IPCC GPG, the uncertainty level fodsta coefficients
2F . ) HFC | Activity data are relatively accurate. Based on the expert judgment, its uncertainty value is o .
(Refrigeration of emission is estimated at 25%.
and Air
Conditioning
Equipment)
Consumption of
halocarbons
and sulfur ) . ) .
hexafluoride According to the IPCC GPG, tier 1 estimates are set at an uncertainty|
2F (Emissions from SF6 | Activity data are relatively accurate. Based on the expert judgment, its uncertainty val4e is| of 100% or more, representing an estimate of actual eroissi
. Therefore, the value of 100% was selected.
Appliances
(electrical
equipment)
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2.7 Description and I nter pretation of Emission and Removal Trendsfor Aggregate
GHGs

GHG (CQ, CHs, N2O, HFCs and S¥F emission trends for 1998017, without consideration of the
LULUCEF sector, are provided in table below. In 1990, these emissions totaled 45,813 Gigagrams in CO
equivalent (Gg C®eq). Due to the collapsé the economic system of the Soviet period, emissions started
to fall sharply. In 2017, GHG emissions amounted to 17,766 Gged®

Table2.7.1: GHG Emission Trends in Georgia during 19962017 (Gg CQ-eq) excluding LULUCF

Gas/Year‘ COz ‘ CH4 ’ N2O ‘ 'I'éffa HlFZ%' ‘ nga HFC-BZ‘ PFCs | Sk ‘ NFs | Total
1990 | 34,097.77| 9,288.91| 2,426.51| NA | NA | NA NA | NA | NE | NA | 45813
1991 | 25.692.44] 8,540.44| 2,15257| NA | NA | NA NA | NA | NE | NA | 36,385
1992 | 20,496.33| 7,819.22| 1,802.06] NA | NA | NA NA | NA | NE | NA | 30,118
1993 | 15,726.21| 6,972.08| 1,698.80| NA | NA | NA NA | NA | NE | NA | 24,397
1994 | 10,255.88| 4,057.05| 1,43252| NA | NA | NA NA | NA | NE | NA | 15,745
1995 | 7,208.45 | 3,944.06| 1,543.04] NA | NA | NA NA | NA | NE | NA | 12,696
1996 | 6,332.33 | 4521.04] 2,109.23| NA | NA | NA NA | NA | C | NA | 12,963
1997 | 538522 | 4,373.06| 223449| NA | NA | NA NA | NA | C | NA | 11993
1998 | 4,776.89 | 4,405.12| 1,836.76| NA | NA | NA NA | NA | C | NA | 11,019
1999 | 4,371.96 | 3,830.09| 2,153.86| NA | NA | NA NA | NA | C | NA | 10,356
2000 | 4,874.75 | 4204.08| 1,84425| NA | NA | NA NA | NA | C | NA | 10,923
2001 | 3,74150 | 3,953.12| 1,896.87| 011 | 005 | 006 | 0.00345] NE | C | NA | 9592
2002 | 3,278.30 | 5326.10| 2,149.07| 046 | 019 | 020 | 001 | NE | C | NA | 10,754
2003 | 3,458.88 | 5924.18| 2,230.22| 146 | 064 | 047 | 007 | NE | C | NA | 11,616
2004 | 3,870.84 | 5914.30| 1,017.07| 243 | 142 | 099 | 017 | NE | C | NA | 11,707
2005 | 4,759.76 | 4.45933| 1,040.05| 459 | 233 | 1.73 | 027 | NE | C | NA | 11,168
2006 | 544169 | 5638.35| 2,010.66| 469 | 222 | 153 | 027 | NE | C | NA | 13,099
2007 | 6,499.01 | 534034| 1,774.80| 531 | 214 | 1.45 | 026 | NE | C | NA | 13,624
2008 | 5837.42 | 4511.38| 1,84029| 7.81 | 309 | 271 | 030 | NE | C | NA | 12,203
2009 | 6,192.01 | 4,133.36| 1,856.39| 12.84 | 4.07 | 361 | 039 | NE | C | NA | 12,203
2010 | 7,004.96 | 4,798.58 | 1,830.52| 26.41 | 12.86 | 13.91 | 089 | NE | C | NA | 13,688
2011 | 8,898.12 | 5276.69| 1,787.43| 30.54 | 17.31 | 1454 | 182 | NE | C | NA | 16,027
2012 | 9,320.10 | 558774 | 1,926.17| 56.77 | 19.06 | 1501 | 214 | NE | C | NA | 16,927
2013 | 8,711.96 | 4,957.75| 2,190.26 | 65.07 | 21.33 | 1524 | 262 | NE | C | NA | 15964
2014 | 958252 | 5034.74| 2,122.72| 68.38 | 30.71 | 1694 | 452 | NE | C | NA | 16,861
2015 | 10,250.94| 5.645.66| 2,177.69| 77.83 | 37.61 | 17.98 | 597 | NE | C | NA | 18214
2016 | 10,507.79| 5739.05| 2,151.97| 7316 | 4016 | 1461 | 713 | NE | C | NA | 18,534
2017 | 10,688.51| 4,941.06| 1,080.96| 81.60 | 48.85 | 1592 | 887 | NE | C | NA | 17,766

2.8 Description and Interpretation of Emission and Removal Trends by Categories

Emission trends by sectarser 1990201 7years period are provided in the table below. As it is clear from

the table, energy is the dominant sector, and it accounts for more than half of the total emissions over the
entire period, excluding LULUCF. Following the disintegrationte Soviet Union, the contribution of

the agricultural sector in the total emissions grows gradually, and it ranks second over the period of 1990
2017. IPPU and Waste sectors are on the third and fourth places in ranking, excluding LULUCF.

In Georgia, LUIUCF sector had a net sink of greenhouse gases for2@BDyears period. The sink
capacity of the LULUCF sector fluctuates betwee&hl45) Gg C@eq and {6,625) Gg C@-eq. In 2017

48 The discrepancies may appear in total values due to rounding effect.
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GHG emissions in Georgia totaled 17,766 Gg in-€®without consideratioof the LULUCF sector,
and 12,842 Gg Cf£eq when taking this sector into account.

Table2.81: GHG Emission Trends by Sectors in 1992015 (Gg CG-eq)

Sector | Energy | IPPU | Agricutre | Waste | LULUCE (Net | Tota(exduding | - Total (nluing
1990 36,698 | 3,879 4,102 1,135 (6,353) 45,813 39,460
1991 28,529 | 3,038 3,713 1,106 (6,416) 36,385 29,970
1992 24,224 | 1,705 3,079 1,110 (6,312) 30,118 23,805
1993 19,678 776 2,831 1,112 (6,548) 24,397 17,849
1994 11,558 414 2,683 1,001 (6,625) 15,745 9,120
1995 8,319 447 2,805 1,125 (6,273) 12,696 6,423
1996 7,931 535 3,344 1,153 (6,022) 12,963 6,941
1997 6,783 504 3,526 1,180 (5,965) 11,993 6,028
1998 6,125 502 3,184 1,208 (5,521) 11,019 5,498
1999 4,849 710 3,560 1,237 (5,324) 10,356 5,032
2000 5,612 725 3,317 1,269 (5,031) 10,923 5,892
2001 4,391 439 3,474 1,288 (4,889) 9,592 4,703
2002 5,139 591 3,719 1,305 (4,778) 10,754 5,976
2003 5,763 699 3,833 1,321 (4,407) 11,616 7,209
2004 6,086 846 3,436 1,339 (4,145) 11,707 7,562
2005 5,396 957 3,461 1,354 (4,163) 11,168 7,006
2006 7,258 1,136 3,329 1,376 (4,257) 13,099 8,843
2007 7,888 1,314 3,022 1,400 (4,362) 13,624 9,263
2008 6,267 1,383 3,132 1,421 (4,357) 12,203 7,846
2009 6,580 1,106 3,061 1,456 (4,727) 12,203 7,476
2010 7,707 1,443 3,055 1,483 (4,537) 13,688 9,151
2011 | 9,743 | 1,794 2,981 1,509 (4,864) 16,027 11,163
2012 | 10,294 | 1,872 3,223 1,538 (4,750) 16,927 12,178
2013 8,949 | 1,892 3,582 1,542 (4,834) 15,964 11,130
2014 9,642 | 2,035 3,633 1,551 (4,609) 16,861 12,252
2015 | 10,849 | 2,058 3,745 1,562 (4,617) 18,214 13,597
2016 11,355 | 1,82 3,798 1,559 (4,797) 18,534 13,738
2017 | 10,726 | 1,990 3,488 1,562 (4,924) 17,766 12,842

In the table below GHG emissions and removals from LULUCF sector are provided in &g CO

Table2.82: GHG Emissions and Removals from LULUCF sector

Source Emission (Gg CQ-eq) Removal (Gg CQ) Net removals (Gg CQ)
1990 3,394 -9,747 -6,353
1991 3,432 -9,848 -6,416
1992 3,519 -9,831 -6,312
1993 3,398 -9,946 -6,548
1994 3,435 -10,061 -6,625
1995 3,546 -9,819 -6,273
1996 3,579 -9,601 -6,022
1997 3,532 -9,498 -5,965
1998 3,750 -9,270 -5,521
1999 3,702 -9,025 -5,324
2000 3,747 -8,779 -5,031
2001 3,726 -8,615 -4,889
2002 3,673 -8,451 -4,778
2003 3,881 -8,288 -4,407
2004 3,977 -8,122 -4,145
2005 4,060 -8,213 -4,163
2006 4,083 -8,340 -4,257
2007 4,090 -8,452 -4,362
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Source | Emission (Gg CQ-eq) Removal (Gg CQ) Net removals (Gg CQ)
2008 4,160 -8,517 -4,357
2009 3,879 -8,606 -4,727
2010 4,016 -8,554 -4,537
2011 3,825 -8,689 -4,864
2012 3,754 -8,503 -4,750
2013 3,835 -8,669 -4,834
2014 3,866 -8,475 -4,609
2015 3,905 -8,522 -4,617
2016 3,772 -8,569 -4,797
2017 3,813 -8,737 -4,924

2.9 Description and Interpretation of Emission Trends for Precursors

Tables below show direct GHG emissions and precursors by sectors asettris for 1990 and 2017.

Table2.9.1: Direct GHG Emissions and Precursors by Sectors and SuBectors in 1990 (Gg)

Greenhouse Gas Source and Em(i:sosizons Reig\z/als CHa4 N20 NOx CcO NMVOCs SOx
Sink Categories G G G G G G
g (Ga) (Ga) (Gg) (Gg) (Gg) | (Gg) (Gg) (Gg)
Total National Emissions and 37492 | 9747 | 1438 | 63 115 | 386 72 106
Removals for 1990
1. Energy 30,368.23 NO 294.84 0.46 103.81 | 354.44 59.86 105.23
A. Fuel Combustion 30,294 856 | 0.46 | 103.81 | 354.44| 59.86 | 105.23
(sectoral approach)
L Ener.gy 13,731.86 0.41 0.09 36.46 3.43 0.99 51.95
Industries
2. Manufacturing
Industries and 7,534.96 0.45 0.07 20.65 6.37 0.98 27.11
Construction
3. Transport 3,744.54 0.99 0.19 35.06 | 237.63 44.84 11.84
4. Other Sectory 5,282.99 5.58 0.09 11.64 | 107.01 13.05 14.33
5. Non
o 0 1.13 0.02 0 0 0 0
Specified
B. Fugitive Emissions 73.88 286.28 NE NE NE NE
from Fuels
1. Solid Fuels 62.20 32.21 NE NE NE NE
2. Oil and 11.68 254.07 NE NE NE NE
Natural Gas
C. CO2 transport and NO NO
storage
2. Industrial Processes C NA 0.04 C NO 1.58 11.92 0.39
A. Mineral Products 571.93 NA NA NA 0.39
B. Chemical Industry C NA C NA 1.58 0.94 0.01
C. Metal Production 2,633.05 0.04 NA NA NA NA NA
D. Non-Energy Products
from Fuel and Seknt 0 NA NA NA NA NA NA
Use
E. Electronic Industry NO NO NO NO NO NO NO
F. Product Uses as
Substitutes for ODS
G. Other Product c NA c NA NA NA NA
Manufacture and Use
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G.reenhouse Qas Source and Emci:s(zizons Reﬁ]OO\Z/als CHa4 N20 NOx CcO NMVOCs | SOx
Sink Categories (Ga) (Ga) (Gg) (Gg) (Gg) (Gg) (Gg) (Go)
H. Other (please specify| NA NA NA NA NA 10.98 NA
3. Agricultur e NA NA 95.98 6.72 10.70 0.50 NE NE
A. Enteric Fermentation 89.67
B. Manure Management 5.80 1.17 NE
C. Rice Cultivation NO NO
D. Agricultural Soils NE 5.54 NE
= P no [ no | no | o | no
F. Field Burning of 051 | 001 | 10.70 | 0.50 NE
Agricultural Residues
G. Other NO NO NO NO NO
4. Land-use Change and 3,393.66 | 9,746.73| 201 | 002 | 016 | 20.07| NA NA
Forestry
A. Changes in Forest an
Other Woody Biomass 492.67 6,716.84
Stocks
S(‘):\?erf;;i"d Grassland ¢ NE NE NE NE | NE
C. Abandonment of NE
Managed Lands
D. CO2 Emissions and
Removals from Soil 2,900.99 | 3,029.89
E. Other NE NE 2.01 0.02 0.16 29.07
5. Waste NA NA 1,045.00f 55.00 NE NE NE NO
A. Solid Waste Disposal 619.00 NE NE
on Land
B. Wgstewater 426.00 | 55.00 NE NE NE
Handling
C. Waste Incineration NO NO NO NO
D. Other NO NO NO NO NO NO
6. Other NO NO NO NO NO NO NO NO
Memo items
International Bunkers 608.63 0.00 0.02 NE NE NE NE
Aviation 608.63 0.004 0.017 NE NE NE NE
Marine NE NE NE NE NE NE NE
CO2 Emissions from
Biomass 2,149
Table2.92: Anthropogenic Emissions of HFCs, PFCs and SF&990 (Gg)
Greenhouse Gas Source and Sink HFCs (Gg) PFCs (Gg) Sks
Categories Go)
HFC-23 | HFC-134| HFC-125|HFC-1433 CF4 C2F6 Other
Total National Emissions and Removalg NE NE NE NO NE NE NE NE
1990
1. Energy
A. Fuel Combustion
(sectoral approach)
1. Energy
Industries
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Greenhouse Gas Source and Sink HFCs (Gg) PFCs (Gg) Sks
Categories Gg)
HFC-23 |HFC-134| HFC-125|HFC-1439 CF4 C2F6 Other

2. Manufacturing
Industries and
Construction

3. Transport

4. Other Sectors
5. Other

B. Fugitive Emissions from
Fuels

1. Solid Fuels

2. Oil and Natural
Gas

C. CO2 transport and
storage

. NO, NO, NO, NO, NO, NO,
2. Industrial Processes NA NE | NA NE | NA NE NA NO, NE | NO, NE NE NE

A. Mineral Products

B. Chemical Industry
C. Metal Production NO NO NO NO NO NO NO NO
D. Non-Energy Products
from Fuel and Solvent Usg

E. Electronic Industry NO NO NO NO NO NO NO NO
F. Poduct Uses as

NA NA NA NA NE NE NE NE
Substitutes for ODS

G. Other Product
Manufacture and Use
H. Other (please specify)

NE NE NE NE NE NE

3. Agriculture

A. Enteric Fermentation
B. Manure Maagement
C. Rice Cultivation

D. Agricultural Soils

E. Prescribed Burning of
Savannahs

F. Field Burning of
Agricultural Residues

G. Other

4. Land-use Change and Forestry

A. Changes in Forest and
Other Woody Biomass
Stocks

B. Forest and Grassland
Conversion

C. Abandonment of
Managed Lands

D. CO2 Emissions and
Removals from Sb

E. Other

5. Waste

A. Solid Waste Disposal
on Land
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Greenhouse Gas Source and Sink HFCs (Gg) PFCs (Gg) Sk
Categories Gg)
HFC-23 | HFC-134| HFC-125|HFC-1438 CF4 C2F6 Other
B. Wastewater Handling
C. Waste Incineration
D. Other
6. Other (please spcify) NO NO NO NO NO NO NO NO
Memo ltems
International Bunkers
Aviation
Marine
CO2 Emissions from
Biomass
Table2.93: Direct GHG Emissions and Precursors by Sectors and-Sabtors in 2017
Greenhouse Gas Sources and Em(i:sgizons Re?n?)f/als CH4 N20 NOx CcO NMVOCs SOx
Sink Categories G G G G G G
9 Gy | Gy | ©9 | ©9 | @G| ©9 | (Go | (Ga)
VL WD [EMiESEns et 14501 | 8737 | 1,702 | 66 | 61 | 1,439 54 19
Removals br 2017
1. Energy 9,083 NO 74 0.2920| 50 296 50 18
2 (AU EOaE) 9,070.91 658 | 029 | 49.96| 296.42 | 49.88 | 18.00
(sectoral approach)
1 [SlIE ) 1,529.88 002 | 001 | 293 | 038 0.09 0.30
Industries
2. Manufaturing
Industries and 1,009.68 0.08 0.01 4,22 1.97 0.26 5.37
Construction
3. Transport 4,044.00 1.69 0.21 | 38.58| 215.60 40.11 11.58
4. Other Sectors 2,487.35 4.78 0.07 4.23 78.47 9.42 0.75
5. NonSpecified NO NO NO NO NO NO NO
2, [PUGfYE [EmiEsions 12.15 67.37 NE NE NE NE
from Fuels
1. Solid Fuels 10.06 0 NE NE NE NE
2 Qe HELEL | 67.37 NE NE NE NE
Gas
C. CO2 transport and NO NO
storage
. C,NA, | NA,
2. Industrial Processes C NA NA NO NO 1.67 4.10 0.60
A. Mineral Products 727.25 NA NA 0.36 0.59
B. Chemical Industry C NA C NA 1.66 0.99 0.01
C. Metal Production 463.69 0.003 NA NA NA NA NA
D. Non-Energy Products
from Fuel and Solvent 10.25 NA NA NA 0.01 0.04 NA
Use
E. Electronic Industry NO NO NO NO NO NO NO
F. Product Uses as
Substitutes for ODS
G. Other Product C NA c NA NA NA NA
Manufacture and Use
H. Other (please specify NA NA NA NA NA 2.71 NA
3. Agriculture NA NA 89.78 5.17 4.80 0.20 NE NA
A. Enteric Fermeration 87.12
B. Manure Management 2.43 1.09 NE
C. Rice Cultivation NO NO
D. Agricultural Soils NE 4.07 NE
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Greenhouse Gas Sources and Emci:s(zizons Re(r:n?)f/als CH4 N20 NOx CcoO NMVOCs SOx
Sink Categories G G G G G G
9 cy | Gy | ©9 | ©9 | @G| ©9 | (Go | (Ga)
E. Prescribed Burning of NO NO NO NO NO
Savannahs
F. Field Burning of
Agricultural Residues 0.23 0.01 | 4.80 0.20 NE
G. Other NO NO NO NO NO
o LETEEE CTEMER EME 3,812.72 | 873657 | 78.97 | 097 | 6.14 | 1,14066| NA NA
Forestry
A. Changes in Forest an
Other Woody Biomass 900.62 6,478.75
Stocks
B. Foregt and Grassland NE NE NE NE NE NE
conversion
C. Abandonment of NE
Managed Lands
D. CO2 Emlssmns_and 291210 | 2.257.82
Removals from Soil
E. Other NE NE 78.97 0.97 6.14 | 1,140.66
5. Waste NA NA 1,459.00f 59.00 | NE NE NE NO
A. Solid Waste Disposal 1,073.00 NE NE
on Land
B. Wastewater Handling 386.00 | 59.00 | NE NE NE
C. Waste Incineration NO NO NO NO
D. Other NO NO NO NO NO NO
6. Other NO NO NO NO NO NO NO NO
Memo items
International Bunkers 296.92 0.002 0.008 | NE NE NE NE
Aviation 292.23 0.0020 | 0.0082| NE NE NE NE
Marine 4.69 0.0004 | 0.0001| NE NE NE NE
CQZ Emissions from 1,702
Biomass
Table2.94: Anthropogenic Emissions of HFCs, PFCs and SF6 in 2017
Greenhouse Gas Source and 18 HFCs (Gg) PFCs (Gg) SFs (Gg)
Categories
HFC-23 |HFC-134 |HFC-125 |HFC-143al CF4 | C2F6 | Other
Total National Emissions and Removals| 0.063 0.017 0.004 0.014 NE NE NE c
2017
1. Energy
A. Fuel Combustion (sectora
approach)
1. Enery
Industries

2. Manufacturing
Industries and
Construction

3. Transport

4. Other Sectors

5. Other

Fuels

B. Fugitive Emissions from

1. Solid Fuels
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Greenhouse Gas Source and & HFCs (Gg) PFCs (Gg) SFs (Gg)
Categories

HFC-23 |HFC-134 [HFC-125 |HFC-143a CF4 | C2F6 | Other

2. Oil and
Natural Gas
C. CO2 transport and storagg

NO, | NO, | NO, NO,

2. Industrial Processes 0.06 0.02 0.004 0.01 NE NE NE NE, C

A. Mineral Products
B. Chemical Industry
C. Metal Production NO NO NO NO NO NO NO NO
D. Non-Energy Products
from Fuel and Solvent Use
E. Electronic Industry NO NO NO NO NO | NO NO NO
F. Product Uses as Substitut]
for ODS

G. Other Product
Manufacture and Use

H. Other (please specify)

0.06 0.02 0.004 0.01 NE NE NE NE

NE NE NE NE NE C

3. Agriculture

A. Enteric Fermentation
B. Manure Management
C. Rice Cultivation

D. Agricultural Soils

E. Prescribed Burning of
Savannahs

F. Field Burning of
Agricultural Residues

G. Other

4. Land-use Change and Forestry

A. Changes in Forest and
Other Woody Biomass Stock
B. Forest and Grassland
Conversion

C. Abandonment of Manage
Lands

D. CO2 Emissions and
Removals from Soil

E. Other

5. Waste

A. Solid Waste Disposal on
Land

B. Wastewater Handling

C. Waste Incineration

D. Other

6. Other (please specify) NO NO NO NO NO | NO NO NO

Memo Items

International Bunkers
Aviation
Marine
CO2 Emissions from
Biomass
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2.10 Energy (CRF Sector 1)

In 2017, GHG emissions from the energy sector amounted to 10,726 &ggC®hich is about 60% of
Georgiabs tot al GHG emi ssi ons ( g souartelcategarigs hddthe UCF)
largest shares in the total GHG emissions from the Energy Sector: Tran8pét{ Other Sectoiis 24%,
Oil and Natural Gas 13%, Energy Industries 14%, Manufacturing Industries and Construcfio8%.
Compared to 1990, thetad GHG emissions from the energy sector had decreased by 71%.

Table2.101: Energy Sectoral Table for 1990 and 2017

1990 Emissions 2017 Emissions

Categoly
11 Energy 30368.23| 294.84| 0.44 | 9,083.06| 73.95 | 0.29
1.A - Fuel Combustion 30,294.35| 8.55 0.44 | 9,070.91| 6.58 | 0.29
1.A.1- Energy Industries 13,731.86| 0.41 0.09 | 1,529.88| 0.02 | 0.01
1.A.2 - Manufacturing Industries & Construction 7,534.96 | 0.45 0.07 | 1,009.68| 0.08 | 0.01
1.A.31 Transport 3,744.54 | 0.99 0.19 | 4,044.00| 1.69 | 0.21
1.A.4- Other Sectors 5,282.99 | 5.58 0.09 | 2,487.35| 4.78 | 0.07

1.A.4.a- Commercial/Institutional 1,076.52 | 0.45 0.01 | 417.08 | 0.09 | 0.00

1.A.4.bi Residential 3,688.24| 4.89 | 0.07 | 1,777.79| 4.67 | 0.06

1.A.4c - Agriculture/Forestry/ Fishing 518.23 0.24 0.00 | 292.47 | 0.03 | 0.00
1.A.5 NonSpecified 0.00 1.13 0.02 NO NO NO
1.B - Fugitive Emissions from Fuels 73.88 | 286.29| 0.00 12.15 | 67.369| 0.00
1.B.1- Solid Fuels 62.20 32.21 | 0.00 10.06 0.00 | 0.00
1.B.2- Oil andNatural Gas 11.68 | 254.07| 0.00 2.09 67.369| 0.00
1.B.3- Other emissions from Energy Production NO NO NO NO NO NO
1.C- CO2 Transport and Storage NO NO NO NO NO NO

A significant fall in GHG emissions in the 1990s is due to the collapse of the Sovietdhddundamental
changes in the economy of the country. However, the national economy started to grow since 2000 and the
average annual growth of real GDP amounted to 8.4% prior to 2008. During2@098economic growth

of Georgia has slowed down dudhe RussiarGeorgian war. Starting 2010, the real GDP of the country

began to increase again by 4.7% on average unti*2018

In 2010, hydro generation reached its maximum capacity, while the generation from thermal power plants
was the lowest in the padecade. Since 2011 the GHG emissions in the energy sector increased mainly
due to the increased thermal power generation and improvement of the economic situation. Table below
shows the C@equivalent of the emissions in the energy sector. The Globainitig Potentials used to
convert from GHG to C®eq are reflected in the IPCC Second Assessment Report.

Table2.102: GHG Emissions from the Energy Sector (Gg C@eq.)

1B - Fugitive Emissions 1A - Fuel UG-GO Total from
; Transport
from Fuels Combustion Energy Sector
and Storage
6,086 1990 30,612 NO 36,698
5,499 1991 23,030 NO 28,529
5,033 1992 19,191 NO 24,225
4,224 1993 15,454 NO 19,678
1,527 1994 10,032 NO 11,559
1,256 1995 7,063 NO 8,319

Y GEOSTATI RealGrowthofGDP.


http://geostat.ge/?action=page&p_id=118&lang=geo
http://geostat.ge/?action=page&p_id=118&lang=geo
https://www.geostat.ge/index.php/ka/modules/categories/23/mtliani-shida-produkti-mshp
https://www.geostat.ge/index.php/ka/modules/categories/23/mtliani-shida-produkti-mshp
http://geostat.ge/?action=page&p_id=118&lang=geo
http://geostat.ge/?action=page&p_id=118&lang=geo
http://geostat.ge/?action=page&p_id=118&lang=geo
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1B - Fugitive Emissions 1A - Fuel S-S0 Total from
from Fuels Combustion LISl Energy Sector
and Storage
1,676 1996 6,255 NO 7,930
1,529 1997 5,254 NO 6,782
1,528 1998 4,598 NO 6,125
820 1999 4,030 NO 4,850
1,104 2000 4,508 NO 5,611
810 2001 3,580 NO 4,390
2,112 2002 3,027 NO 5,138
2,653 2003 3,110 NO 5,762
2,697 2004 3,390 NO 6,087
1,274 2005 4,123 NO 5,397
2,600 2006 4,659 NO 7,259
2,331 2007 5,558 NO 7,889
1,446 2008 4,822 NO 6,267
1,111 2009 5,470 NO 6,581
1,693 2010 6,014 NO 7,707
2,180 2011 7,565 NO 9,745
2,363 2012 7,932 NO 10,295
1,554 2013 7,394 NO 8,949
1,489 2014 8,154 NO 9,643
2,032 2015 8,818 NO 10,849
2,103 2016 9,252 NO 11,355
1,427 2017 9,300 NO 10,726

As can be seen from the Table, a large share of the emissions from the energy sector is due to fuel
combustion (87% in 2017) and the remaining 13% is caused by fugitive emis&ionag emission
sourcecategories, the highest growth relative to 2000 was noted in fugitive emissions from the
transformation of solid fuel (5 Gg G&@q. in 2000, 132 Gg C&eg. in 2016), which took place as a result

of the intensification of coal miningvorks in recent years. However, since 2017 coal mining has
significantly decreased due to the technical inspection of safety norms of mines, following the deadly
workplace accident

During 20002017, GHG emissions from the manufacturing industry amspi@t sectors increased about

1.5 and 4.4 times, respectively. In the transport sector, GHG emissions increased due to the grewing auto
park and a majority share of secemahd cars in the park. In Georgia, the number of motor vehicles in
20022016 periodncreased from 319,600 to 1,126,47®ince 2006, the development of energy transit
pipelines (South Caucasus Gas Pipeline, BHbilisi-Erzurum oil Pipeline) through Georgia required
additional gas and diesel for the pipeline operation.

Non-CO; Emissiors from Energy Sector

Non-CO;, emissions, such as CO, NOx, NMVOC and,S@ere calculated using the Tier 1 approach in

fuel combustion. The Tier 1 methodology for PG, gases estimates emissions by applying Emission
Factors to fuel statistics, which areyanized by sector. Emissions of these gases depend on the fuel type
used, combustion technology, operating conditions, control technology, and on maintenance and age of the
equipment. However, since Georgia does not have such detailed data, the Tieodotongthwas used,

S0OMiners' Deaths Spark Protests In Georgia
SIMinistryofinternalAffairs, 2016


https://www.rferl.org/a/georgia-miners-deaths-protests/28478206.html
https://police.ge/files/pdf/statistika%20da%20kvlevebi/2017/autoparki-2016-5.pdf
https://police.ge/files/pdf/statistika%20da%20kvlevebi/2017/autoparki-2016-5.pdf
https://police.ge/files/pdf/statistika%20da%20kvlevebi/2017/autoparki-2016-5.pdf
https://police.ge/files/pdf/statistika%20da%20kvlevebi/2017/autoparki-2016-5.pdf
https://police.ge/files/pdf/statistika%20da%20kvlevebi/2017/autoparki-2016-5.pdf
https://police.ge/files/pdf/statistika%20da%20kvlevebi/2017/autoparki-2016-5.pdf
https://police.ge/files/pdf/statistika%20da%20kvlevebi/2017/autoparki-2016-5.pdf
https://police.ge/files/pdf/statistika%20da%20kvlevebi/2017/autoparki-2016-5.pdf
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ignoring these refinements. Table below provides estimates e€E@remissions from fuel combustion
for the period of 199@017.

Table2.103: Precursor Gas Emissions in Energy Sector

Non-COz From Fuel Combustion (Tier 1) Gg | NMVOCs
1990 354 104 60 105
1991 310 71 52 42
1992 305 63 47 51
1993 358 53 52 40
1994 157 37 25 34
1995 201 30 28 27
1996 444 40 70 14
1997 354 32 55 13
1998 260 26 39 14
1999 244 22 36 11
2000 209 22 30 10
2001 245 19 37 5
2002 249 18 38 5
2003 251 18 38 4
2004 239 19 36 5
2005 200 23 33 7
2006 205 25 33 7
2007 242 28 40 9
2008 215 23 35 9
2009 225 28 36 12
2010 246 32 41 15
2011 227 37 38 16
2012 308 39 47 17
2013 257 40 41 16
2014 262 46 42 16
2015 266 50 44 18
2016 326 54 55 19
2017 296 50 50 18

In 2017, the transport and the residential sectors contributed about 73% and 26% respectively in CO
emissions. While transport sector (77%) was a key contributor ip éfissions. 80% and8%
respectively was the share of the transport and the residential sectors in NMVOC emissions in the same
year. Manufacturing industry and the transport sectors had 30% and 64% shares respectively in SO
emission.

2.10.1 Fuel Combustion (1.A.)

Emissions of gredrmouse gases from the Fuel Combustion seaategory totaled 9,300 Gg in G@q in

2017. In that year, carbon dioxide, methane and nitrous oxide accounted for 85%, 14%, and 1% of
emissions from fuel combustion sowtaegory, respectively. The transpat®r has the highest share
(39%) in GHG emissions from the source. The residential sector has the highest contribution in methane
emissions, and transport sectdm nitrous oxide emissions.

2.10.2 The Sectoral Approach vs the RefrenceApproach

This chapter eplains a comparison between the reference approach and the sectoral approach in
accordance with the UNFCCC Inventory Reporting Guidelines (Decision 24/CP.19 Annex |, paragraph
40). The table below shows carbon dioxide emissions in-2018, calculated ursg these two approaches

for different types of fuel, followed by the explanation of differences.
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Table2.10.21: Comparison of CO; Emissions (in Gg) Calculated using the Reference and the

Sectoral Approaches

Fuel type Year 2016 2017
Reference approach 3,935 3,479
Liquid Fuel Sectoral approach 3,967 3,489
Difference -0.82% -0.28%
Reference approach 1,113 1,237
Solid Fuel Sectoral approach 1,114 1,235
Difference -0.09% 0.15%
Reference approhc 4,192 4,310
Gas Fuel Sectoral approach 3,925 4,347
Difference 6.81% -0.85%
Reference approach 0 0
Other Fossil Fuels Sectoral approach 0 0
Difference 0.00% 0.00%
Reference approach 0 0
Peat Sectoral approach 0 0
Difference 0.00% 0.00%
Refereme approach 9,240 9,026
Total Sectoral approach 9,007 9,071
Difference 2.60% -0.49%

6.81% difference in gas fuel in 2016 is due to the natural gas losses at the time of transportation and
distribution, which is treated as methane emission, while underefaeence approach it is treated as
combusted and transformed into carbon dioxide.

2.10.3 International Bunker Fuels

All emissions from fuels used for international aviation and wadene navigation (bunkers) are to be
excluded from national totals and reporsegarately as memo items. Emissions from international aviation
are defined as emissions from flights that depart in one country and arrive in a different country, including
takeoffs and landings for these flight stages.

Emissions from international watborne navigation are sourced from fuels used by vessels of all flags
that are engaged in international waberne navigation. The international navigation may take place at
sea, on inland lakes and waterways and in coastal waters. It includes emrssiojaufneys that depart

in one country and arrive in a different country.

Table below provides emissions from the International Aviation and Marine Bunkers.

Table2.10.31: GHG emissions from international burkers

International Aviation Bunkers

International Marine Bunkers

Jet CO2 | CHs | N2O Total in |Diesel, Fue| CO2 | CHa4 N20O |Total in Gg
1990 8,512 609 | 0.004| 0.017 614 NE NE NE NE NE
1991 8,256 590 | 0.004| 0.017 596 5,102 392 | 0.04 | 0.01 395
1992 7,095 507 | 0.004| 0.014 512 3,644 280 | 0.03 | 0.01 282
1993 5,418 387 | 0.003| 0.011 391 2,466 189 | 0.02 | 0.01 191
1994 2,765 198 | 0.001| 0.006 200 2,168 166 | 0.02 | 0.00 168
1995 172 12 0.00 | 0.000 12 2,061 158 | 0.01 | 0.00 160
1996 3,354 240 | 0.002| 0.007 242 NE NE NE NE NE
1997 2,967 212 | 0.001| 0.006 214 NE NE NE NE NE
1998 4,128 295 | 0.002| 0.008 298 NE NE NE NE NE
1999 3,483 249 | 0.002| 0.007 251 NE NE NE NE NE
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International Aviation Bunkers International Marine Bunkers
Jet Total in |Diesel, Fue| CO:2 N20O |Total in Gg
Kerosene, T. (Gg) |Gg COz-eq

2000 648 46 0.000| 0.001 46 NE NE NE NE NE
2001 559 40 0.000| 0.001 40 NE NE NE NE NE
2002 989 71 0.000| 0.002 71 809 60 0.01 0.00 61
2003 1,118 80 0.001| 0.002 81 NE NE NE NE NE
2004 1,591 114 | 0.001| 0.003 115 NE NE NE NE NE
2005 1,599 114 | 0.001| 0.003 115 NE NE NE NE NE
2006 1,591 114 | 0.001| 0.003 115 NE NE NE NE NE
2007 2,021 145 | 0.001| 0.004 146 NE NE NE NE NE
2008 1,720 123 | 0.001| 0.003 124 NE NE NE NE NE
2009 1,720 123 | 0.001| 0.003 124 NE NE NE NE NE
2010 1,673 120 | 0.001| 0.003 121 NE NE NE NE NE
2011 1,512 108 | 0.001| 0.003 109 NE NE NE NE NE
2012 2,90 211 | 0.001| 0.006 213 NE NE NE NE NE
2013 3,656 261 | 0.002| 0.007 263 NE NE NE NE NE
2014 3,470 248 | 0.002| 0.007 250 41 3 0.00 0.00 3

2015 3,002 215 | 0.002| 0.006 217 61 5 0.00 0.00 5

2016 3,048 218 | 0.002| 0.006 220 24 2 0.00 0.00 2

2017 4,087 292 | 0.002| 0.008 295 63 5 0.00 0.00 5

Due to the lack of data, information on GHG emissions from the consumption of fuel by international
marine bunkers is only available for 199295 and 2014201 7years periods. Data for the 199995
period were provided by IEA, vile the data for the latest period were obtained from the Transport and
Logistics Development Policy Department of the Ministry of Economy and Sustainable Development.

2.10.4 Fugitive Emissions from Fuels (1.B.)

Fugitive emissions include all intentional or ueintional release of greenhouse gases (mainly methane)
during the extraction, processing, and transportation of fossil fuels to the point of final use. Fugitive
emissions were calculated from the following categories andatggories:

Solid fuels (coal riming and handling, underground mines)
1 Coal mining
1 Postmining seam gas emissions
1 Abandoned underground mines.

Oil

Venting

Flaring

Oil production and upgrading

Oil transportation

Natural Gas

Venting

Flaring

Production

Transmission and storage

Distribution.

= =4 4 A4 -4 -8 A -2 -5 -2
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GHG emissions trend from the fugitive emissions in subsectors are providedEimdHeRe ference
source not found.1.

Table2.10.41: Fugitive Emissions (in Gg)

1B1

Solid

Year/ fuel
Category |total in

1B2a 1B2b Total

CH4in| Ol CHain [N20O in| Natural CHain N20 in | fugitive

CO2 | CO2- |[totalin CO2- | CO2- Gas | CO2 CO2- |emissions

eq | COz» eq eq | totalin COzed| "oy |'inco-
eq COz2-eq eq

1990 |738.70)62.20] 676.50] 160.46/1141|149.00] 0.05 |5,186.871 0.27|5,186.60 0.0005| 6,086
1991 23.07[23.07] 0.00 | 18.06 |11.54| 6.47 | 0.05 |5,457.83 0.30|5,457.53 0.0005| 5,499
1992 8.35 | 8.35| 0.00 |112.19| 8.08 | 104.08 0.04 [4,912.87 0.26|4,912.61 0.0004| 5,033
1993 598 | 5.98| 0.00 | 35.62| 2.55| 33.06| 0.01 |4,182.37 0.23|4,182.09 0.0004| 4,224
1994 81.98| 6.90 | 75.08 | 39.23| 2.82| 36.39| 0.01 |1,405.85 0.05)1,405.8¢ 0.0000] 1,527
1995 15.67]1.32| 14.35| 42.05| 3.04| 39.00| 0.01 |1,198.54 0.04[1,198.50 0.0001| 1,256
1996 739 | 0.62| 6.77 |102.71| 3.03| 99.67| 0.01 |1,565.53 0.06|1,565.47 0.0000] 1,676
1997 231 | 0.19| 2.11 |112.58| 8.14|104.41 0.04 |1,413.65 0.05]1,413.6Q 0.0000] 1,529
1998 6.92 | 0.58| 6.33 | 99.98| 7.23| 92.72| 0.03 |1,420.84 0.05]1,420.79 0.0000] 1,528
1999 739 | 0.62| 6.77 | 76.47| 5.53| 70.92| 0.03 | 735.71| 0.03| 735.69|0.0000] 820
2000 491 | 041 449 | 93.34| 6.75| 86.56 | 0.03 |1,005.42 0.15]1,005.27 0.0006| 1,104
2001 231 | 019 2.11 | 83.18| 6.01| 77.14| 0.03 | 724.97| 0.08| 724.89|0.0003] 810
2002 278 | 0.23| 254 | 62.19| 4.49| 57.67| 0.02 |2,047.0¢0 0.11|2,046.89 0.0001] 2,112
2003 3.70 | 0.31| 3.38 |117.63| 8.50|109.09] 0.04 |2,531.44 0.13|2,531.31 0.0001] 2,653
2004 3.70 | 0.31| 3.38 | 82.36| 5.95| 76.38| 0.03 |2,610.47 0.12|2,610.35 0.0001] 2,697
2005 223 | 0.19| 2.04 | 56.86| 4.11| 52.73| 0.02 |1,214.70 0.07]1,214.63 0.0001] 1,274
2006 4.14 |1 0.35| 3.79 | 53.78 | 3.89 | 49.87 | 0.02 |2,542.15 0.12|2,542.02 0.0001| 2,600
2007 10.61| 0.89| 9.72 | 51.77| 3.48 | 48.27| 0.02 |2,268.75 0.12|2,268.63 0.0001] 2,331
2008 14.76 | 1.24| 13.51| 49.14| 3.24| 45.89| 0.02 |1,381.69 0.10(1,381.59 0.0001| 1,446
2009 56.74| 4.78 | 51.96 | 48.60| 3.12| 45.46| 0.01 |1,005.99 0.08)|1,005.92 0.0001] 1,111
2010 [119.27/10.04| 109.23| 49.36 | 3.18 | 46.17| 0.01 |1,524.34 0.10]1,524.24 0.0001] 1,693
2011 | 157.23]13.24| 143.99| 47.55| 3.09| 44.45| 0.01 |1,975.14 0.11]1,975.03 0.0000] 2,180
2012 |187.93/15.82/172.11) 42.41| 2.73| 39.67| 0.01 |2,132.54 0.11]2,132.47/0.0000] 2,363
2013 |184.00/15.20) 168.80] 45.66 | 2.96 | 42.69 | 0.01 |1,324.49 0.10]1,324.39 0.0000] 1,554
2014 |133.52/11.23|122.29| 41.45| 2.64| 38.80| 0.01 |1,313.90 0.11]1,313.7§ 0.0001] 1,489
2015 |136.28/11.47|124.80] 39.41| 2.49| 36.91| 0.01 |1,856.1C 0.13]1,855.97 0.0001] 2,032
2016 |132.10{11.12| 120.98| 37.93 | 2.39| 35.53| 0.01 |1,933.04 0.13]1,932.95 0.0001] 2,103
2017 10.06 | 10.06] 0.00 | 32.27 ] 1.98| 30.28 | 0.00 |1,384.57 0.10|1,384.41 0.0001| 1,427

As can be seen from the table, natural gas is the dominant subsectorhighesmissions are caused by

high losses of natural gas in the process of transportation and distribution. Over the years, emissions from
the mining and processing of coal also increased, as a result of intensification of mining of this fuel in
Georgia. Beow all source subcategories are described separately.

2.11 Industrial processes and product use (CRF Sector 2)

The GHG emissions from the sector cover emissions from the following categories: Mineral Products (2A),
Chemical Industry (2B), Metal Production (2@)onEnergy Products from Fuels and Solvent Use (2D),
Electronics Industry (2E), Product Uses as Substitutes for ODS (2F) Other Product Manufacture and Use
(2G) and Other Industries such as paper, drinks and food production (2H).



Fourth National Communication of Georgiathe UNFCCC

Table2.111: Emissions from the Industrial Processes and Product use in Georgia in 1992017
(GgCO2-€eq)

Non-Energy Products
from Fuels and Solven
Electronics industry
Other Industries such
as paper, drinks and
food production

@ 2
= 0
= >
o ©
o £
= r—
- £
o =
o 3
S <
= (@)

Metal Production
n| Product Uses as
T Substitutes for ODS
n| Other Product
®| Manufacture and Use

(o9)
O

1990 572 C 2635 0 NA NA C NO 3,879
1991 357 C 2035 0 NA NA C NO 3,038
1992 211 C 1053 0 NA NA C NO 1,705
1993 110 C 276 0 NA NA C NO 776
1994 45 C 116 0 NA NA C NO 414
1995 32 C 94 0 NA NA C NO 447
1996 48 C 81 0 NA NA C NO 535
1997 42 C 106 0 NA NA C NO 504
1998 84 C 111 0 NA NA C NO 502
1999 138 C 62 0 NA NA C NO 710
2000 143 C 46 0 NA NA C NO 725
2001 146 C 71 0 NA 0.2 C NO 439
2002 161 C 61 0 NA 0.9 C NO 591
2003 161 C 111 0 NA 2.6 C NO 699
2004 188 C 187 0 NA 5.0 C NO 846
2005 226 C 200 0 NA 8.9 C NO 957
2006 332 C 214 0 NA 8.7 C NO 1,136
2007 521 C 207 0 NA 9.2 C NO 1,314
2008 585 C 235 0 NA 14 C NO 1,383
2009 328 C 224 0 NA 21 C NO 1,106
2010 413 C 362 0 NA 54 C NO 1,443
2011 625 C 438 0 NA 64 C NO 1,794
2012 625 C 473 0 NA 93 C NO 1,872
2013 639 C 465 9 NA 104 C NO 1,892
2014 752 C 482 10 NA 121 C NO 2,035
2015 759 C 438 11 NA 139 C NO 2,058
2016 714 C 387 12 NA 135 C NO 1,822
2017 727 C 464 10 NA 155 C NO 1,990

Table2.112: Emissions from the Industrial Processes and Product use by gases in Georgia in 1990
2017 (Gg)

1990 3,730| 0.0433] 0.9094| C C NA NA C C NE NE
1991 2,889| 0.0208| 0.4361| C C NA NA C C NE NE
1992 1,602] 0.0107] 0.2248| C C NA NA C C NE NE
1993 673| 0.0037| 0.0773] C C NA NA C C NE NE
1994 369 | 0.0023| 0.0477| C C NA NA C C NE NE
1995 388 0.0027| 0.0573| C C NA NA C C NE NE
1996 438 | 0.0020| 0.0416] C C NA NA C C NE NE
1997 417 | 0.0028| 0.0586| C C NA NA C C NE NE
1998 425 0.0057| 0.1198] C C NA NA C C NE NE
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CO2 CHa N2O HFCs PFCs NF3

Year COxeq CO2- | CO=- COreq CO2- CO2-
eq eq eq eq
1999 576| 0.0044| 0.0930| C C NA NA C C NE NE
2000 585| 0.0036| 0.0755| C C NA NA C C NE NE
2001 382 | 0.0055| 0.1155| C C 0.22 NE C C NE NE
2002 4741 0.0047| 0.0986| C C 0.86 NE C C NE NE
2003 568 | 0.0086| 0.1803| C C 2.64 NE C C NE NE
2004 702 | 0.0145| 0.3035| C C 5.01 NE C C NE NE
2005 783| 0.0155| 0.3254| C C 8.91 NE C C NE NE
2006 938 | 0.0165| 0.3474| C C 8.71 NE C C NE NE
2007 1,116| 0.0160| 0.3363| C C 9.16 NE C C NE NE
2008 1,178| 0.0182| 0.3822| C C 13.91 NE C C NE NE
2009 892 0.0173| 0.3635| C C 20.91 NE C C NE NE
2010 1,165| 0.0276| 0.5799| C C 54.07 NE C C NE NE
2011 1,486| 0.0329| 0.6907| C C 64.20 NE C C NE NE
2012 1,538| 0.0354| 0.7429| C C 92.99 NE C C NE NE
2013 1,542| 0.0343| 0.7209| C C 104.26 NE C C NE NE
2014 1,670| 0.0351| 0.7380| C C 120.56 NE C C NE NE
2015 1,660| 0.0313| 0.6574| C C 139.38 NE C C NE NE
2016 1,488| 0.0024| 0.0514| C C 135.06 NE C C NE NE
2017 1,606| 0.0030( 0.0620| C C 155.33 NE C C NE NE

In 2017, total GHG emissions from this sector amounted to approximately 1,990.2-@gCi2counting
for 11% of national total emissions (excludiddLUCF) in Georgia. The emissions of G@H,, and NO
from this sector have decreased by 53% compared to 1990. The emissions of HFCs, RO, ISk
from this sector have increased 712 times compared to 2001.

The main driving factors for the reductiofiemissions in this sector since 1990 are the decrease in steel
production due to economic transitidtowever, HFC emissions from the product uses as ODS substitutes
have largely increased.

Information on emissions of indirect GHG such as-nwthane wlatile organic compounds (NMVOCSs),
carbon monoxide, nitrogen oxides are provided irBirer! Reference source not found.

Table2.11.3: Precursor Emissions from the hdustrial Processes and Product use in Georgia in 1990

2017 (in Gg)
Year CcoO N[@)% NMVOC SO Year CcoO N[@)4 NMVOC SO
1990 1.6 2.85 11.92 0.40 2004 1.0 2.69 2.04 0.13
1991 1.5 2.86 12.93 0.26 2005 1.2 3.19 2.16 0.17
1992 0.9 1.98 9.22 0.14 2006 1.4 3.67 2.29 0.25
1993 0.8 1.99 7.65 0.07 2007 1.4 3.65 2.41 0.39
1994 0.4 0.86 5.92 0.03 2008 1.5 3.68 2.02 0.42
1995 0.5 1.12 3.79 0.02 2009 1.4 3.72 2.22 0.27
1996 0.7 1.86 3.38 0.03 2010 1.6 4.33 2.87 0.28
1997 0.0 1.67 2.25 0.03 2011 1.7 4.69 3.29 0.46
1998 0.6 1.49 2.31 0.06 2012 1.8 4.65 3.22 0.47
1999 1.0 2.59 1.90 0.10 2013 1.7 4.73 3.34 0.50
2000 1.1 2.71 1.90 0.10 2014 1.7 4,72 3.58 0.50
2001 0.5 1.08 1.27 0.10 2015 1.9 4.99 3.59 0.54
2002 0.9 2.25 1.52 0.10 2016 1.5 3.85 3.81 0.56
2003 1.0 2.48 164 0.10 2017 1.7 4.43 4.10 0.63
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2.12  Agriculture (CRF Sector 3)

According to the AAgriculture census 20140, in Geg
land lots from 1 ha to 5 ha and only 1.5% of the farms manage land lots larger than 5dgrictikeiral

lands area of Georgia comprises 2.55 million hectares, which is about 37% of the total territory (forestry is
about39%, other areaabout 2%). The shares of various agricultural activities are as follows: Land under
annual crop$ 377,400ha, Permanent croplaridl09,600ha, Pastures, and grassland@00,000ha.

The agriculture sector of Georgia as source of GHG emissions comprises three subcategories: Enteric
fermentation, Manure management and Agricultural Soils. The other IPCC subiegtefdce cultivation

and prescribed burning of savannas are not relevant for Georgia and therefore are not considered. GHG
emissions are estimated for 202617 years period. For previous 192015 years GHG emissions from
agriculture sectors are recalated applying specified data on cattle distribution by breeds (provided by
Head of the Department of Zootechny of the Agrarian University of Georgia Mr. Levan Tortladze), using
tier 2 approach for methane emissions from manure management, estimatirgn@4®ns from enteric
fermentation in donkeys and horses (during 20067 years) and estimating GHG emissions from field
burning of agricultural residues

The GHG emissions from the agricultural sector are presentedan Reference source not found. It
clearly shows that enteric fermentation is the largest source for methane emissions within this sector,
while AAgriculture soilso is the | argest emitter

Table2.121: Methane and Nitrous Oxide emissions (in Gg) from agriculture sector in 1992017
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1990|89.67/5.80| 0.51|95.99 | 0.96|0.22|5.54| 3.49|1.19| 3.40| 3.77|0.20| 2.05| 0.33| 1.72| 0.01| 6.73
1991|83.285.05| 0.44 |88.77 | 0.88|0.20(4.87| 3.07|0.98| 2.92| 3.23|0.17|1.80| 0.30| 1.50| 0.01| 5.96
1992|68.963.55| 0.39(72.90 |0.71/0.16(4.11| 2.59| 0.90| 2.54| 2.82| 0.15|1.52| 0.25| 1.28| 0.01| 4.99
1993|63.253.00 0.32]66.56 | 0.66|0.15(3.81|2.39| 0.90| 0.30| 1.08|0.12|1.42|0.23|1.19| 0.01 | 4.63
1994/63.533.01| 0.38|66.92 | 0.67|0.15| 3.30| 2.08| 0.61| 0.30| 1.04|0.13|1.22|0.20| 1.01| 0.01| 4.13

1995(65.163.01] 0.38|68.54 | 0.69|0.15|3.56|2.24/0.76/0.31|1.06/0.12|1.32/0.22|1.11| 0.01| 4.41
1996(67.062.98/ 0.46|70.50 [ 0.71]0.15/5.14/3.18/1.66/0.31|1.06|0.14/1.96]/0.29|1.67| 0.01| 6.01
1997/68.133.01 0.64|71.79 [ 0.72|/0.16/5.61|3.47/1.87/0.32/1.07{0.21|2.15/0.31| 1.84| 0.02| 6.51
1998(69.843.04] 0.44|73.32 | 0.73/0.16{4.40/2.74/1.21|0.32| 1.05]| 0.16| 1.66] 0.25] 1.41| 0.01| 5.30
1999|74.783.33] 0.57|78.67] [ 0.79/0.17|5.18/3.21/1.56/ 0.34| 1.13| 0.19/1.97]/0.29|1.67| 0.02| 6.16
2000(78.263.50 0.31|82.07 | 0.82]0.18|4.13]2.59/0.93|/0.35/1.17/0.13]1.54| 0.25/1.29{ 0.01| 5.14
2001(78.883.55/ 0.56|82.98 | 0.83]0.18|4.56/2.85{1.13/0.36/1.20|/0.17|1.71| 0.27|1.44| 0.01| 5.58
2002|81.42/3.60/ 0.50|85.52 | 0.86]/0.19|5.15/3.21{1.43|/0.37/1.24|/0.17/1.94/0.30/ 1.64| 0.01| 6.21
2003|83.373.76/ 0.56|87.68 | 0.88]0.19|5.34/3.33|1.49/0.38/1.27|/0.18/ 2.02| 0.31| 1.71| 0.02| 6.43
2004({79.963.76/ 0.51|84.23 | 0.84]/0.18|4.34|/2.73{0.94/0.37/1.26| 0.16/ 1.61| 0.26| 1.35| 0.01| 5.37
2005|80.893.61] 0.53|85.03 | 0.85/0.19|4.36/2.74{0.91/0.37/1.26/ 0.21|1.62]| 0.26/ 1.36/ 0.01| 5.41
2006|73.402.95/ 0.24|76.60 | 0.76]/0.17|4.62|2.88{1.32|0.33|1.13|0.10|/ 1.74| 0.27|1.47| 0.01| 5.56
2007|71.241.99 0.31|73.54 |0.72/0.15/ 3.88/2.43|0.92|0.31/1.09|1 0.11]1.45/0.23]/1.21| 0.01| 4.76
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2008(73.141.94 0.33|75.41] {0.74]0.16|4.08| 2.56/1.01/0.31(1.11|0.12|1.53|0.24| 1.28| 0.01| 4.99
2009(69.452.06| 0.27|71.78 [0.71]0.15|4.15| 2.59| 1.13|0.30| 1.05| 0.10| 1.56| 0.24| 1.32| 0.01| 5.02
2010(72.322.01] 0.18|74.51| [ 0.74]0.16| 3.90| 2.44|0.99/0.31|1.07|0.07| 1.46| 0.24| 1.22| 0.01| 4.81

2011/71.621.96) 0.30|73.87 |0.73/0.16|3.71| 2.33| 0.85/0.31| 1.06/0.11| 1.38| 0.22]| 1.16| 0.01| 4.61
2012|76.242.44) 0.28|78.95 | 0.79|0.17|4.09| 2.56|/ 0.97]0.33] 1.15/0.11| 1.52| 0.25| 1.28| 0.01| 5.06
2013/81.542.50 0.35|84.3§8 | 0.84/0.18|4.81]|3.00{1.27|0.36] 1.24/0.13| 1.80| 0.28]| 1.52| 0.01| 5.84
2014/87.692.50 0.26/90.46 | 0.91/0.19|4.48|2.82|1.00/0.38] 1.32|0.11|1.67| 0.27| 1.39| 0.01| 5.59
2015/91.082.56| 0.27]93.91 | 0.94| 0.20|4.57|2.87/0.98]/0.40| 1.37|/0.12|1.69| 0.28| 1.42| 0.01| 5.72
2016/92.4712.48 0.32]95.27 | 0.96| 0.20| 4.63|2.91|1.00|/0.40| 1.39/0.12|1.72| 0.28]| 1.43| 0.01| 5.80
2017|87.122.43 0.23]89.78 | 0.90/0.19|4.07| 2.57{0.78] 0.38] 1.32| 0.09| 1.50| 0.26] 1.24| 0.01| 5.17

Table2.122: GHG emissions (in Gg CQ-eq) from agriculture sector in1990-2017 years
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Manure managementi
Agricultural soils (3.D)
Indirect soil emissions
Atmospheric deposition

Manure managementi
Indirect (3.B

Field burning of
direct (3.B
Synthetic fertilizers
Organic N fertilizers
Field burning of

1990/1,883122| 11 |2,01¢ | 297| 68 [1,7141,080 370|140|508| 62 | 637|103|534| 4 |2,08¢ |4,102
1991]1,749106] 9 1,864 | 274| 62 |1,509 952| 303|129| 467| 52 | 557| 92 | 466| 4 [1,849 3,713
1992]1,448 75| 8 1,531 221| 50 [1,274801| 279]|102| 375| 45 |473| 76 |396| 3 [1,54§ 3,079
1993]1,32§ 63| 7 |1,39§ | 204| 45 (1,181 741|278]| 92 |335| 36 |440| 71 |369| 3 [1,433 2,831
1994]1,334 63| 8 1,409 | 207| 46 1,024 645|189| 93 |324| 40 |377| 62 |314| 3 [1,274 | 2,683
1995|1,369 63 | 8 1,439 |213| 47 |1,103 694|235| 95 |327| 36 |409| 67 | 343| 3 1,366 |2,805
1996|1,408 63 | 10 |1,48( | 220| 48 |1,594 985|513 | 97 [330| 45 | 607] 90 |517| 4 (1,864 |3,344
1997]1,4371 63 | 14 |1,508 | 224| 49 |1,7401,0759 580| 99 | 330| 66 | 666| 95 |571| 5 |2,01§ |3,526
1998|1,4674 64 | 9 [1,54( | 227| 49 1,364 850| 376| 98 | 327| 49 |515| 78 |436| 4 (1,644 |3,184
199911,57¢ 70 | 12 |1,659 | 244| 53 |1,604 997|482|105{351| 58 | 609| 90 |519| 5 [1,90f | 3,560
2000(1,643 74| 7 |1,723 (25| 56 |1,279 803| 289|109| 363| 41 [477| 77 |400] 3 |1,594 |3,317
2001(1,6564 74 | 12 |1,743 | 257| 56 |1,413884|349|111|371| 54 | 530| 83 | 447| 5 |1,73] 3,474
2002(1,7104 76 | 11 |1,796 [ 265| 58 |1,594 994 | 443|114/ 385| 51 | 602| 92 | 510| 4 |1,923 |3,719
2003(1,751 79| 12 |1,841 | 272 59 |1,6561,03]1 462|117| 395| 57 | 625] 95 |530| 5 |1,9979 |3,833
2004(1,679 79| 11 |1,769 | 260| 57 1,34 846| 290|114/ 392| 50 |500| 81 | 420| 4 |1,667 |3,436
2005(1,699 76 | 11 |1,786 [ 262| 57 |1,351849| 281|113/ 390| 65 |502| 80 | 422| 5 |1,67% |3,461
2006(1,541 62| 5 |1,609(235| 51 1432 892|409|101|351| 30 |540| 84 [456| 2 |1,72( |3,329
2007(1,496 42| 6 |1,544[224| 48 |1,203 755|285| 95 |339| 35 [448| 72 | 376] 3 |1,47§ 3,022
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2008|1,534 41| 7 |1,584 | 230| 49 |1,266 793|312| 97 | 345| 38 | 473| 75 |398| 3 |1,54§ 3,132
2009]1,459 43| 6 |1,507 | 220| 47 |1,285 802|351 | 93 | 326| 31 | 483] 76 | 408| 2 |1,554 |3,061
2010(1,519 42| 4 11,565 |229| 49 |1,21(Q 757|306| 97 | 333| 22 | 453| 73 | 379| 2 |1,49( | 3,055
2011(1,504 41| 6 |1,557|228| 48 |1,15] 722 | 264| 96 | 328 | 34 | 429| 69 | 359| 3 |1,43( |2,981
2012(1,601 51| 6 |1,65§ |244| 52 11,2674 794 | 301|104| 356| 33 | 473| 76 | 396| 2 |1,56% |3,223
2013(1,7124 52| 7 |1,774|261| 56 |1,49( 931|393|111|385| 41 |560| 88 | 472| 3 |1,81( |3,582
2014]1,844 53| 6 (1,900 | 281 | 60 |1,390 874| 309|119|410| 35 |517| 85 |432| 2 |1,733|3,633
2015]1,913 54| 6 (1,974 | 293| 62 |1,416 891 | 304 |124| 425| 38 | 525| 87 |439| 2 |1,773 |3,745
2016]1,944 52 | 7 |2,00] | 297 | 63 |1,434 902| 311|125/ 430| 36 | 532| 88 | 444| 3 |1,797 |3,798
2017)1,830 51| 5 (1,885 |280| 60 |1,261 796| 242|119| 408 | 27 | 465| 79 | 386| 2 |1,603 |3,488

Enteric Fermentation (3.A.)

The emissions soauar ter mantagtoir gn ol end e ssOUCESS cattte f t he

buffalos, sheep, goatmglti-chanbergomachs), horses, asses, and swinernogatricstomachs). Camels
and mules are not relevant for Georgia. For 12007 years period GHG emissions mainlyied
according to the livestock population.

Georgian Mountain and Red Mingrelian are native cattle breeds prevailing in Georgia. Georgian Mountain
and Red Mingrelian are late maturing breeds, characterized by small weight, low productivity, and high
fattiness of milk. Since the 3i@s of the 20th century several higloductive early maturing breeds have

been imported. According to estimations, the characteristics and accordingly the emission factors of early
maturing breeds are slightly (by43%6) different. Therefore, averaged value of emission factors has been
applied and 3 breeds have been considered: Early maturing, Georgian Mountain and Red Mingrelian.
Specified data on cattle distribution by breeds are provided by Head of the Department of Zauftéany
Agrarian University of Georgia Mr. Levan Tortladze.

Manure Management (3.B.)

During handling or storage of livestock manure, bothy @rd NO are emitted. The magnitude of the
emissions depends upon the quantity of manure handled, the manureigspped the type of manure
management system. Typically, poorly aerated manure management systems igegeegatatities oEH.
but smaller amounts of X, while wellaerated systems generate little AZidt larger volume of pO.

Agricultural Soils (3.D.)

Nitrous oxide emissions from agricultural soils consist of direct and indirect sources. Direct source
emissions result from nitrogen that has entered the soil from synthetic fertilizer, nitrogen from animal
manure, nitrogen from crop residue decompositnd nitrogen deposited by grazing animals on fields
(pasture range and paddock). Emissions from indirect sources are emitted off site through volatilization
and leaching of synthetic fertilizer and manure nitrogen.
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Field Burning of Agricultural Residues (3.F.)

Burning of agricultural residues (crop residues is not thought to be a net source of carbon dioxide because
the carbon released to the atmosphere during burning is reabsorbed during the next growing season).
Calculations are carried out applying3b IPCC methodology.

Crop residue burning is a net source ofs@Hd NO. CH; and NO emissions from field burning of
agriculture residues are not key sources for Georgia. In-2090 share of methane emissions from this
source in sectoral emissions weishin 0.3 0.6% and share of Nitrous oxide emissions was withif 0.1
0.3%. Carbon monoxide and nitrogen oxides are also emitted during field burning of crop residues.

2.13 Land use, landuse change and forestry (CRF Sector 4)

The greenhouse gas inventory in gextor has been prepared in accordance with the new 2006 IPCC
Guidelines. The old (1992015) and the new (20167) emissions / absorption estimates have also been
updated.

The greenhouse inventory (GHGI) for the LULUCF sector covers the following ssinfcedtegories: 1)

Forest land (5A); 2) Cropland (5B); 3) Grassland (5C); 4) Wetlands (5D); 5) Settlements (5E) and 6) Other
land (5F). In this GHG inventory, emissions and absorptions have been estimated for three source/sink
categories: forest land, @land, and grassland. Ttabove mentionedategories are the key source
categories in Georgia; in addition there is sufficient data available (e.g. databases) for carrying out
calculations in these categories (unlike other source/sink categories); duis & obtain the annual
parameters for greenhouse gases emissions and absorptions in order to determine the trend of annual
changes.

The calculations of emissions and absorptions in the LULUCF sector have been carried out using default
values of Emissioractors (Tier | approach), which correspond to the climatic conditions of Georgia
according to the methodological explanations of IPCC guidelines. Carbon dioxide emissions and
absorptions for each source/sink category, as well as the total values fe290@ears period are
provided in the tables belowndicators of changes in land and land use are mainly based on data from the
National Statistics Office and FAOSATA. Data from the Ministry of Environment and Agriculture of
Georgia and the Adjara Forgstigency are used as well.

Table2.131: Carbon Stock Changes and Net C@Emissions and Absorptions in the LULUCF Sector

Net

Forest lands . Grasslands rer :
Perennial crops Arable lands emission/absorptior

1990| -1,697.5|-6,224.2 748.9 |-2,746.0f 77.4 -283.9 | -791.2 | 2901.0 | 1,732.7| -6,353.1

1991| -1,697.7|-6,224.4 730.0 |-2,676.5 1145 | -419.9 | -7925 | 29058 | 1,749.6 | -6,4154

1992| -1,704.1|-6,248.4| 663.4 |-2,432.4| 148.0 | -542.6 | -793.9 | 2911.0| 1,721.6 | -6,312.5

1993| -1,701.0|-6,237.0 697.2 |-2,556.4| 1815 | -665.4 | -793.8 | 2,910.5| 1,785.9| -6,548.2

1994| -1,692.0|-6,204.0 695.1 |-2,548.7| 2149 | -788.1 | -795.1 | 2,915.3| 1,806.9 | -6,625.5

1995| -1,711.6|-6,276.0 592.2 |-2,171.4| 201.5 | -739.0 | -7945 | 2,913.3| 1,710.8 | -6,273.0

1996| -1,696.2|-6,219.§ 552.3 |-2,025.1| 188.1 | -689.8 | -794.3 | 2,912.4| 1,642.4| -6,022.0

1997| -1,677.0/-6,149.1] 569.1 |-2,086.7| 174.7 | -640.7 | -794.0 | 2,911.4| 1,626.8 | -5,965.1

1998| -1,660.9/-6,089.9 4772 |-1,749.6] 161.3 | -591.6 | -793.8 | 2,910.5| 1,505.6 | -5,520.5

1999| -1,673.7|-6,136.9 423.8 |-1,553.8] 1479 | -542.4 | -793.5 | 2,909.5| 1,451.9| -5,323.5

2000| -1,661.2|-6,091.0 370.5 |-1,358.4| 134.6 | -493.7 | -794.1 | 2911.7| 1,372.2| -5,031.3

2001| -1,666.1|-6,109.1] 317.1 |-1,162.6] 143.3 | -525.5 | -793.3 | 2,908.6 | 1,333.3| -4,888.6
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Croplands Net

Forest lands . Grasslands . :
Perennial crops Arable lands emission/absorptior

2002| -1,681.0|-6,163.7 263.8 -967.1 | 152.0 | -557.4 | -793.6 | 2,910.0 | 1,303.2| -4,778.2

2003| -1,624.4|-5,956.2 210.5 -771.7 | 160.7 | -589.2 | -793.8 | 2,910.6 | 1,201.8| -4,406.6

2004| -1,598.9|-5,862.5 156.2 -5729 | 1694 | -621.1 | -794.0 | 2,911.2| 1,130.5| -4,145.3

2005| -1,499.2|-5,497.2 252.0 -924.0 | 178.1 | -653.1 | -794.1 | 2911.8| 1,135.2| -4,162.5

2006| -1,490.3|-5,464.5 256.2 -939.4 | 208.6 | -764.8 | -794.2 | 2,912.1 | 1,160.9| -4,256.6

2007| -1,488.5|-5,457.8 235.2 -939.4 | 239.0 | -876.5 | -794.2 | 2,912.1| 1,189.5| -4,284.7

2008| -1,469.4|-5,387.9 243.6 -893.2 | 2695 | -988.2 | -794.2 | 2912.1| 1,188.3| -4,357.2

2009| -1,546.0|-5,668.6 237.3 -870.1 | 300.0 | -1,099.9| -794.2 | 2,912.1 | 1,289.1| -4,593.9

2010| -1,466.1|-5,375. 235.2 -862.4 | 3304 | -1,211.4| -7942 | 2,912.1| 1,237.4| -4,537.3

2011| -1,564.6|-5,736.7 228.9 -839.3 | 327.3 | -1,200.1| -794.2 | 2,912.1 | 1,326.6 | -4,864.0

2012| -1,531.9|-5,616.9 228.9 -839.3 | 328.8 | -1,205.6| -794.2 | 2,912.1 | 1,295.4| -4,749.7

2013| -1,580.3|-5,794.3 231.0 -847.0 | 301.3 | -1,104.8] -794.2 | 2912.1 | 1,318.4| -4,834.0

2014| -1,499.5|-5,498.3 231.0 -847.0 | 320.6 | -1,175.4| -794.2 | 2,912.1| 1,256.9 | -4,608.6

2015| -1,495.7|-5,484.3 231.0 -847.0 | 326.6 | -1,197.5] -794.2 | 2,912.1| 1,259.1| -4,616.8

2016| -1,532.0|-5,617.4 231.0 -847.0 | 3394 | -1,244.4| -794.2 | 29121 | 1,308.2 | -4,796.6

2017] -1,521.3|-5,578.1] 276.4 |-1,013.4] 339.4 | -1,244.4| -794.2 | 2912.1| 1,342.8]| -4,923.8

In 1990 the accumulated volume was about 6,353.1 GgGhile in 2017 net emissions decreased by
23 %, amounting to 4,923.8Gg CO

Forest land (4.A.)

Within the framework of this report, greenhouse gas inventories for Georgian forests were carried out on
an entire forest area, regardless of forest management regime (active or passive). Specifically, the
calculations include part of the forest area withiotected areas where any forest use measures (e.g. Nature
strict reserve IUCN category 1) are prohibited by Georgian legislation, since these areas are considered to
be managed forests despite passive management. Exceptions are forests in areaslieut bpi@eorgia
(Abkhazia, so called South Ossetia), which are not included in the calculation due to the lack of relevant
data.

The aim of calculations is to elucidate what a foreisgis absorber or, on the contrary, an emitter of carbon
dioxide, whth determines balance of volume of reduction of biomass, the biomass growth and volume of
reforestation, forest yield.

Calculations were made according to the Tier 1 approach, and calculations were made for living biomass.
Calculations were not carriedtan relation of dead organic material and soil carbon reservoirs. This is in
line with the forest management system in Georgia, in other words in most cases clear logging does not
take place in forests of Georgia and accordingly no significant changasiotlee mentioned two pools.

Cropland (4.B)

The quantity of carbon that is accumulated on croplands depends on the kinds of crops grown, the
management practices (e.g. fallow lands) and climatic conditions. Harvesting of annual crops (cereals,
vegetabls) takes place every year, therefore, in accordance with IPCC guidelines there is no net
accumulation of biomass carbon stocks. In the case of perennial crops (fruit gardens, vineyards etc.) carbon
is accumulated annually, that allows accumulation of gadbock over the long period.

Regarding carbon stock changes in soils, those depend on operating practices on cultivable lands ploughing
of soil, drainage, use of organic and mineral fertilizers.
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Grassland (4.C)

In accordance with the IPCC methodologya&siand comprises rangelands and pastureland that are not
considered cropland. It also includes systems with woody vegetation and otlgraesivegetation such

as herbs and brushes that fall below the threshold values used in the Forest Land categatggdhy

also includes all grassland from wild lands to recreational areas as well as agricultural grebsiha
systems, consistent with national definitions.

In this category the calculations have been conducted for the soil pool using the ehaatias used for
soils of arable land. The calculations have shown that the state of hay lands is stable and thus no emissions
take place, whereas the areas of pastures are the source of emission.

Wetlands (4.D)

Wetlands, in their number marshes, in Gg@due to specific landscape and climatic conditions are mainly
presented in Kolkheti and Javakheti, though it should be notedidbpite higlranthropogenic impact, the
fragments and habitats of watery areas are also preserved in Eastern Georgé, Wetiands cover
51,500 ha of Georgn territory

Settlements (4.E)

Since the data needed for calculations (such as: areas covered by timber plants (ha) in all settlements (cities,
villages and settlements), in all years, as well as the volume of laaceiamulation of carbon in the
mentioned crops (t C/year), and average age of woody plants in composition of cover (year), were not
available in Georgia, the calculations were not conducted. Only limited data on planting provided in the
sustainable energgction plans for several sajbverned citiesare available, whichis not sufficient to
represent and reflect the general situation in Georgia.

Biomass burning (4.V)

The calculations for this source category, based on currently available data, weraroety @aut in the
forest land section. In particular, the magnitude ot @@ other greenhouse gas emissions from biomass
combustion during forest fires was estimated by years.

2.14 Waste (CRF Sector 5)

Waste Management is still an environmental challeng&émrgia- poor waste management leads to one
of the most important environmental problems.

Georgia makes efforts to improve the situation. In 2015 Solid Waste Management Code of Georgia entered
into force. The Code aimed at establishing a legal frameindhe field of solid waste management for
implementing measures that will facilitate waste prevention and its increasesk ras well as
environmentally safe treatment of waste (which includes recycling and separation of secondary raw
materials, energgecovery from waste and safe disposal of waste).

Solid Waste Management Company of Georgia (SWMCG) intends to construct new regional landfills and
systems of connected transfer stations to assure a fully integrated solitha@giement system @Georgia

in the future. The core mission of SWMCG is to replace all former municipal landfills over the period of
about 10 years with a system of regional landfills and a network of connected transfer stations. A certain
number of former municipal landfills willdclosed, and some of them will be transformed into transfer
stations.
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Untreated municipal wastewater is a major cause of surface water pollution in Georgia. Water used in
households and industry contains a huge amount of toxins that gravely degradeitakeemvironment,
flora and fauna, and the quality of life of the population.

The centralized sewage system exists in 45 towns in Georgia. The systems are, however, in poor condition.
The plants are typically 385 years old; some are still uncompletadd most of them are not maintained.

Most of the wastewater treatment plants cannot provide sewage treatment with high efficiency. None of
the existing plants (excluding Adlia plant) provide actual biological treatment since the technical facilities
are aut of order.

In Adlia treatment plant wastewater is cleaned in several mechanical and chemical stages. At primary
mechanical cleaning stage wastewater is cleaned of sand, fat, and residue. Silt is collected and stabilized.
At biological cleaning stage anamium transforms into nitrate and protein and hydrocarbons are reduced.

At secondary mechanical cleaning silt is removed.

The estimated GHG emissions from waste sector are providierdont Reference source not found.and
Error! Reference source not found.

Table2.141: Methane and Nitrous Oxide emissions (in Gg) from Waste sector in 192017

Solid Waste Disposal Domestic W/W Industrial W/W Domestic
Sites (5.A) Handling (5.D.1) Handling (5.D.2) W/W Handling
1990 31.15 11.45 8.84 51.44 0.18
1991 32.78 11.5 5.83 50.11 0.18
1992 34.27 11.48 4.47 50.22 0.18
1993 35.63 11.22 3.34 50.19 0.19
1994 36.94 10.29 196 49.19 0.19
1995 38.18 9.99 2.52 50.69 0.19
1996 39.27 9.71 3.12 52.10 0.19
1997 40.25 9.46 3.76 53.47 0.18
1998 41.13 9.32 4.32 54.77 0.18
1999 41.97 9.23 4.99 56.19 0.19
2000 42.95 9.14 5.59 57.68 0.19
2001 43.82 9.06 5.78 58.66 0.18
2002 44.59 8.99 5.87 59.45 0.18
2003 45.28 8.87 6.05 60.20 0.18
2004 45.94 8.74 6.3 60.98 0.19
2005 46.62 8.61 6.53 61.76 0.18
2006 47.33 8.49 7.04 62.86 0.18
2007 48.14 8.36 7.5 64.00 0.18
2008 48.94 8.23 7.91 65.08 0.18
2009 49.71 8.19 8.8 66.70 0.18
2010 50.37 8.13 9.46 67.96 0.18
2011 50.68 8.08 10.45 69.21 0.18
2012 51.93 8 10.66 70.59 0.18
2013 52.29 7.96 10.51 70.76 0.18
2014 52.59 7.95 10.6 71.14 0.18
2015 52.80 7.97 10.91 71.68 0.18
2016 53.00 7.98 10.47 71.45 0.19
2017 53.17 7.97 10.42 71.56 0.19




Fourth National Communication of Georgiathe UNFCCC

Table2.142: Methane and Nitrous Oxide emissions (in Gg C&eq) from Waste sector in 1992017

Solid Waste

Disposal Sites Dome_stic WIW Industr_ial W/W Dome_stic WIW
CHa Handling-CHa4 Handling-CH4 Handling-N20
1990 654 240 186 55 1,135
1991 688 241 122 55 1,106
1992 720 241 94 55 1,110
1993 748 236 70 58 1,112
1994 776 216 41 58 1,091
1995 802 210 53 60 1,125
1996 825 204 66 58 1,153
1997 845 199 79 57 1,180
1998 864 196 91 57 1,208
1999 881 194 105 57 1,237
2000 902 192 117 58 1,269
2001 920 190 121 57 1,288
2002 936 189 123 57 1,305
2003 951 186 127 57 1,321
2004 965 184 132 58 1,339
2005 979 181 137 57 1,354
2006 994 178 148 56 1,376
2007 1,011 176 158 55 1,400
2008 1,028 173 166 54 1,421
2009 1,044 172 185 55 1,456
2010 1,058 171 199 55 1,483
2011 1,064 170 220 55 1,509
2012 1,090 168 224 56 1,538
2013 1,098 167 221 56 1,542
2014 1,104 167 223 57 1,551
2015 1,109 167 229 57 1,562
2016 1,113 168 220 58 1,559
2017 1,117 167 219 59 1,562

Solid Waste Disposal (5.A.)

Presently there are75municipal landfills in Georgia. Solid Waste Management Company of Georgia
manages 4 landfills, 2 landfills are managed by Municipality of Batumi city in Adjara Autonomous
Republic and @i Lilo landfill is managed by Thilisi municipality.

The methane emissions from landfills in Georgia are estimated based on the IPCC First order decay (FOD)
method. The IPCC FOD method assumes that the degradable organic component/degradable organic
carton (DOC) in waste decays slowly throughout a few decades, during whichndHCQ are produced.

Wastewater Treatment and Discharge (5.D.)

The water used in households and industry contains a huge amount of toxins that significantly damage the
environment. Wastewater handling systems transfer wastewater from its source to a disposal site.
Wastewater treatment systems are used to biologically stabilize the wastewater prior to disposal. At the
first stage of the wastewater treatment (primary treatment) laodjds from the wastewater are removed.
Remaining particulates are then allowed to settle. At the next stage treatment comprises the combination
of biological processes that promote biodegradation by microorganisms.

Sludge is produced at both stagesretment. Sludge is produced during the primary treatment consists
of solids that are removed from the wastewater. Sludge produced during the secondary treatment is a result
of biological growth in the biomass, as well as the collection of small partiths.sludge should be
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further treated before it can be safely disposed of. Methods of sludge treatment include aerobic and
anaerobic stabilization (digestion), conditioning, centrifugation, composting, and drying.

CHais produced when wastewater or sluiganaerobically treated. The methane emissions from aerobic
systems are negligible. Wastewater treatment systems genef@tethbbugh the nitrification and
denitrification of sewage nitrogen. Consumption of foodstuffs by humans results in the production
sewage. Main source of nitrogen from human sewage is protein, a complerydiegularmass, organic
compound that consists of amino acids joined by peptide bonds.

Assessment of CHproduction potential from industrial wastewater streams is basdwearohcentration
of degradable organic matter in the wastewater, the volume of wastewater and the wastewater treatment
system.

2.15 Recalculation of GHG emissions

During this inventory GHG emissions and removals were calculated using 2006 IPCC guidelihes for t
years 19911993, 19951999, 20012004, 20062009, 2016 and 2017, and figures were recalculated for all

the previous years (1990, 1994, 2000, 2005, Z015) in all sectors except for the IPPU sector where

GHG emissions had been recalculated for r@l/fpus years during the last inventory.

Table2.151: Difference in total GHG emissions in the latest and th previous national inventories

National GHG emissions Emissions in Gg CQ-eq
1990 | 1994 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

Total (excluding LULUCF)Latest data |45,81315,74910,92311,16§13,68416,02116,92715,96416,86118,214

Total (excluding LULUCHPrevious
data

Diff erence 0% | 2% | 4% | 5% | 4% | 3% | 2% | 3% | 4% | 4%
Total (including LULUCF)Latest data {39,461 9,121/ 5,892| 7,006| 9,151(11,16312,17§11,13(12,25413,59]
Total (including LULUCF)Previous
data

Difference 2% | 5% | 8% |18% | -5% | 6% | -4% | 4% |-11%| -1%

45,60115,41910,47910,68413,20§15,56416,54915,48716,27417,58¢

38,76¢ 8,685| 5,472 5,926/ 9,595|10,49(12,73§10,75(13,78(13,707

More specific information on differences in results by sectors is provided below.
Energy

Table2.152: Category-specific documentation of recalculations (TransporLA3)

Emissions in Gg CQ-eq

rranspor Sect

Latest Data 3,822 | 1,419 | 945 | 1,537 | 2,580 | 2,563 | 2,672 | 3,301 | 3,735 4,139
Previous Data 3,822 | 1,420 | 945 | 1,537| 2,601 | 2,585 | 2,690 | 3,380 | 3,758 4,162
Difference 0.0% | 0.0% | 0.0% | 0.0% | -0.8% | -0.9% | -0.7% | -2.3% | -0.6% -0.6%

Documentation Reason for Recalculation:

British Petroleum Georgia provided specified data of natural gas and diesel consumption which is used in {
and gas transit pipeline substations. Also, Theiditiy of Economy and Sustainable Development provided da
oil products consumption by international Bunkers (Navigation). Those data were previously unknown and
aggregated in the transport sector and in recent inventory it was extracted.
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Agriculture

Table2.153: Category-Specific Documentation of Recalculations (Enteric fermentation)

Enteric fermentation / Emissions in Gg

CHa

Latest Data 89.7 635 | 783 | 809 | 723 | 716 | 76.2 | 815 | 87.7 91.1
Previous Data 77.1 51.8 | 629 | 64.7 | 56.4 | 56.4 | 59.8 | 63.6 | 68.1 70.1
Difference 16% 23% | 24% | 25% | 28% | 27% | 27% | 28% | 29% 30%

Documentation Reason for Recalculation:

The specified data on cattle distribution by breeds hasgreeided by the highly experienced person Mr. Leva
Tortladze- Head of the Department of Zootechny of the Agrarian University of Georgia. Emission factor for
enteric fermentation significantly depends on cattle breed.

Table2.154: Category-Specific Documentation of Recalculations (Manure management)

Manure management / Emissions in Gg

Ch
Latest Data 5.8 3 35 3.6 2 2 24 25 25 2.6
Previous Data 9 52 6.2 6.4 4.4 4.4 5 5.2 55 5.6
Difference -36% | -42% | -44% | -44% | -55% | -55% | -52% | -52% | -55% | -54%

Documentation Reason for Recalculation:
In case of enteric fermentation, specified data on cattle distribution by breeds was used. More significant
recalculéions were performed applying Tier 2 approach.

Table2.155: Category-Specific Documentation of Recalculations (Manure management)

Manure management / Emissions in Gg

N:0
Latest Data 1.17 0.81 1.03 0.89 | 0.96 | 1.02 1.15
Previous Data 1.21 0.8 0.98 1 0.85 | 0.85| 091 | 0.96 | 1.04 1.07
Difference -3% 1% 2% 3% 6% 5% 5% 6% 6% 7%

Documentation Reason for Recalculation:
In case of enteric fermentation, sfed data on cattle distribution by breeds was used. Nitrogen excretion rai
depends on amount of managed manure N available for soil application, i.e. on cattle breed.

Table2.156: Category-Specific Documentation of Recalculations (Direct emissions from managed

soils)
Direct emissions from Emissions in Gg
managed soils / b
Latest Data 349 | 208 | 259 | 2.74 | 244 | 233 | 2.56 2.82 2.87
Previous Data 354 | 207 | 256 | 27 | 235 | 224 | 2.45 2.9 2.7 2.74
Difference -1% 0% 1% 1% 4% 4% 4% 3% 4% 5%

Documentation Reason for Recalculation:

In case of enteric fermentation, specified data on cattle distribution by breeds was used. Amount of animal
applied to sds and amount of urine and dung deposited by grazing animals on pasture, range and paddock
on cattle breed.
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Table2.15.7: Category-Specific Documentation of Recalculations (Indirect emissions from maiged

soils)
Indirect emissions from Emissions in Gg
managed Soils / NO 1990 | 1994 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 2015
Latest Data 637 | 377 | 477 | 502 | 453 | 429 | 473 | 560 | 517 525
Previous Data 645 | 375 | 472 | 494 | 438 | 414 | 455 | 542 | 498 503
Difference -1% 1% 1% 2% 3% 4% 4% 3% 4% 4%

Documentation Reason for Recalculation:

In case of enteric fermentation, specified data on cattle distribution by breeds was used. Atmospheric depc
N volatilized from managed soils and Nitrogen leaching/runoff from managsdaiepends on amount of animal
manure applied to soils and amount of urine and dung deposited by grazing animals on pasture, range and
i.e. on cattle breed.

Land-use, Land Use Change and Forestry

Table2.158: Category-Specific Documentation of Recalculations (Forest lands)

Forest Emissions in Gg

lands/CO2 1990 1994 2000 2005 2010 2011 2012 2013 2014 2015
Latest Data | (6,224)| (6,204)| (6,091)| (5,497)| (5,375)| (5,736)| (5,616)| (5,794)| (5,498)| (5,484)
Previous Datg (6,458) | (6,374)| (6,174)| (5,896) | (5,790)| (6,078)| (5,831)| (5,774)| (5,646)| (5,621)
Difference -3.6% | -2.7% | -1.3% | -6.8% | -7.2% | -5.6% | -3.7% | 0.3% | -2.6% | -2.4%
Documentation Reason for Recalculation:

Activity data and the emissions factors hasnbgedated and specified.

Table2.159: Category-Specific Documentation of Recalculations (Perennial crops)

Perennial Emissions in Gg

crops/CO2
Latest Data (2,746) [(2,549) ((1,358) | (924) | (862) | (839) | (839) | (847) | (847) (847)

Previous Data (2,695)| (2,417)| (1,586)| (1,163)| (924) | (655) | (963) |(1,001) (693) (847)
Difference 1.9% | 5.5% |-14.4%|-20.6% | -6.7% | 28.1% | -12.9% |-15.4%| 22.2% | 0.0%
Documentation Reason folRecalculation:

Activity data and the emissions factors has been updated and specified.

Table2.1510: Category-Specific Documentation of Recalculations (Arable lands)

Arable Emissions in Gg

lands/CO2 1990 1994 | 2000 | 2005 2010 2011 2012 2013 2014 2015
Latest Data (283) | (788) | (494) | (653) | (1,211)| (1,200) | (1,206) | (1,205)| (1,175)| (1,198)
Previous Data (570) | (775) | (480) | (640) | (1,198)] (1,187)] (1,192)] (1,091)] (1,080)| (1,096)
Difference -50.4% | 1.7% | 29% | 2.0% | 1.1% 1.1% 1.2% 1.3% 8.8% 9.3%

Documentation Reason for Recalculation:
Activity data and the emissions factors has been updated and specified.

Table2.1511: Category-Specific Documentation of Recalculatioa (Grasslands)

Emissions in Gg

Grassland/CO2 1990 | 1994 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Latest Data 2901 | 2,915 | 2,912 | 2912 | 2,912 | 2,912 | 2,912 | 2,912 | 2,912 | 2,912
Previous Data 2.800 | 2.813 | 2810 | 2,811 | 2.811 | 2811 | 2,811 | 2,811 | 2.811 | 2.811
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Emissions in Gg

Difference 3.6% | 3.6% | 3.6% | 3.6% | 3.6% | 3.6% | 3.6% | 3.6% | 3.6% | 3.6%
Documentation Reason for Recalculation:
Activity data and the emissions factors has been updated and specified.

Grassland/CO2

Waste

Table2.1512 Category-Specific Documentation of Recalculations (Emissions from Solid Waste
Disposal Sites)

Emissions from Solid Waste Emissions in Gg
Disposal Sites / CH4
Latest Data 312 | 369 | 429 | 46.6 | 485 | 49.3 | 497 | 50.1 | 50.5 | 50.7
Previous Data 26.6 | 31.6 | 364 | 39.2 42 424 | 425 | 426 | 426 | 426
Difference 17% | 17% | 18% | 19% | 15% | 16% | 17% | 18% | 19% | 19%

Documentation Reason for Recalculation:
Compared to previous inventory, time Delaie period between deposition of thaste and full production of
CH4 is considered. Specified data on amount of solid waste disposal on landfills was used.

Table2.1513: Category-Specific Documentation of Recalculations (CHEmissions from Damestic
Wastewater Handling)

Domestic Wastewater Emissions in Gg

Handling / CHa4

Latest Data 115| 103 | 9.1 8.6 8.1 8.1 8 8 8 8
Previous Data 10.8 | 104 9.1 8.7 8.7 8.7 8.6 8.6 8.7 8.7
Difference 6% -1% 0% 1% | 7% | 7% | -7T% | -7T% | -8% -8%

Documentation Reason for Recalculation:
Data on rural and urban population was specified.

Table2.1514: Category-Specific Documentation of Recalculations (MO Emissions from Domestic
Wastewater Handling)

Domestic Wastewater Emissions in Gg

Handling / N2O 1990 | 1994 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Latest Data 115 | 10.3 9.1 8.6 8.1 8.1 8 8 8 8
Previous Data 10.8 | 104 9.1 8.7 8.7 8.7 8.6 8.6 8.7 8.7
Difference 6% -1% 0% -1% -7% -7% -7% -7% -8% | -8%

Documentation Reason for Recalculation:
Corrected data on per capita protein consumption was used

3 Climate Change Mitigation Policies And Measures

3.1 Introduction

On September 25, 2015, just before the 21st Climate Changer€océ in Paris, Georgia submittbe
Intended Nationally Determined Contribution (IND&p the Secretariat of the United Nations Framework
Convention on Climate Change (UNFCC@&gcording to the INDC, the country has voluntarily pledged

52 https://www4.unfcce.int/sites/submissions/INDC/Submission%20Pages/submissions.aspx
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to reduce greeruse gas emissions by 15% by 2030 and additional 10% with financial and technological
support from partner countries and donors, compared to the "traditional business" scenario. It should be
noted that the 25% reduction would provide a 40% reduction by @@ pared to the 1990 level.

In line with the requirements of the Paris Agreement, Georgia is obliged to submit a more ambitious,
updated document of nationally defined contributions in 2020. The Ministry of Enviroalnfrotection

and Agriculture of Gegia has prepared an updated NDC and will submit it to the UNH&QRe end of

2020. According to the updated NDC, Georgia makes an unconditional commitment that by 2030, national
greenhouse gas emissions will be 35% lower tha1990 levels. In the casof international support,
Georgia is committed to reducing greenhouse gas emissions by 50% or 57% nationally by 2030 compared
to 1990 levels if global greenhouse gas emissions followbe@d 1.8C scenarios, respectively.

The Ministry of EnvironmenProtection and Agriculture of Georgia, with the technical assistance of GIZ,
is preparing a Climate Action Plan (CAP), which should be an implementation plan of the NDC. The
Climate Action Plan will cover the following sectors: electricity generationteartsmission, transport,
buildings, industry, agriculture, forestry and waste management.

Under the Paris Agreement, countries must -devel
Century, LongTer m Low Greenhouse Gas Enn 220iTbhisilongteam el o p m
strategy will be developed as part of the-feldded EU4Climate project. The EU4Climate project aims to
promote the goals and policies of the Paris Agreement and to ensuegnisgion and climat&iendly
development in the Easternrireership countries, including Georgia.

In 2016, the Georgi&U Association Agreement entered into force, emphasizing the need for cooperation
in the following areas: climate change mitigation, climate change adaptation, carbon trading, climate
change intgration into sectoral policies, and the development of clean technologies. The agreement also
emphasizes the need for cooperation in the following areas: the National Adaptatioof Rletion

(NAPA), the Low Emissions Development Strategy (LEDS), theioNatly Appropriate Mitigation
Actions (NAMA) and technology transfer measures basedttmn assessment déchnoloy needs
assessment.

Georgia is involved in the preparation and implementation of Nationally Appropriate Mitigation Action
(NAMA) projects. Within the framework of this initiative, one NAMA "Adaptive Sustainable Management
in Borjomi-Bakuriani Forest District" was implemented. Two NAMAs are in the process of finding
funding®.

At the local level, 6 cities and 17 municipalities of Georgia haire¢bthe EU initiative "Covenant of
Mayors". This process is of national importance, as the signatories represent about 60% of the Georgian
population and an even larger share of GDP. The signatorideredudion of greenhouse gas emissions

in their erritory until 2030 by 40% in respect to thd990 levels. In 2014, the European Commission
launched a new Covenant of Mayors initiative on climate change adaptation as part of an EU adaptation
strategy aimed at involving cities in adapting to climate gkann 2015, the European Commission
combined two initiatives to develop an integrated approach in the field of climate and energy.

3.2 International Market Mechanisms

Georgia, as a country not included in UNFCCC Annex I, can participate in only one of ¢ee thr

53 NAMA Registry - https//www4.unfcccint/sitegPublicNAMA/SitePage€ountryaspX’Countryld=66
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mechanisms set out in the Kyoto Protocamdy the Clean Development Mechanism (CDM). 7 CDM
projects have been registered in Georgia, the annual reduction of emissions is about 1.8 million tons of
COZ2* Under Article 6 of the Paris Agreement, theaties have agreed to set up new market and non
market mechanisms, taking into account the experience of the CDMilhbd focusingtheir cooperation

on climate policy issués

Table3.21: CDM projects registred in Georgia

Year of . . Reduction (T CO2 Certificates
; . Project Title .
Registration eg/tear) issued

Leak Reduction in Above Ground Gas Distributic
21 September | Equipment in the KazTransgdbilisi Gas 339 197 822,617 CER
2009 Distribution ' (20092014)
System Thilisi, Georgia
10 October Leak Reduction in Above Ground Gas Distributic
Equi pment in &é6Socar Ge 173,651 T
2012 .
system, Georgia
17 October | Georgia: Enguri Hydropower Plant Rehabilitatior 581 715 420,103 CER
2012 Project ' (20132014)
1 N%irzn ber Adjaristskali HPP project 391,956 T
21 December . . 33,030 CER
2012 Gudauri HPP project 22,891 (20132015
- . 256,082 CER
17 May 2013 | Dariali HPP project 259,229 (20162018)

Under Article 6 of the Paris Agreement, the parties abteeestablish new market and noarket
mechanisms, taking into account the experience of existing CDM projects and focusing more on
cooperation on climate policy isstés

3.3 Implemented, Ongoing And Planned Mitigation Measures
3.3.1 Energy Sector

The largest sharof greenhouse gas emissions in Georgia (60%) comes from the energy sector, which
includes greenhouse gases emitted into the atmosphere by the combustion of fossil fuels, as well as volatile
emissions from coal, oil and gas extraction, processing ansptgation. Emissions from the energy
sector, among other sigectors, include greenhouse gases released into the atmosphere as a result of the
burning of fossil fuels in the transport and building-seltors. According to the National Greenhouse Gas
Inventory in Georgia, the following key source categories were identified in the energy sector (excluding
the transport subector): gas consumption in buildings, volatile emissions from gas distribution, gas
consumption in electricity generation, fossil feelergy consumption in the industrial sector.

On July 1, 2017, Georgia became a full member of the European Energy Union, which requires the
harmonization of the country's national legislation with the EU energy legislation within a strictly defined
timeframe. Commitments to promote and develop energy efficiency and renewable energy sources are key
to mitigating climate change. By 202030, the country should develop targets for the share of renewable
energy in final energy consumption and the amount efggnsaved by energy efficiency. The Ministry of

54 CleanDevelopmenMechanism
55 Marketandnon-marketbasedapproachem the ParisAgreement UNFCCC.
56 Marketandnon-marketbasedapproachem the ParisAgreement UNFCCC.
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Economy and Sustainable Development of Georgia has started reforming the energy sector and developed
new laws and action plans. In 202020, Parliament passed the following laws: on energy and water
supply,on energy efficiency, energy efficiency of building$ and encouragement of production and use

of energy from renewable sourées

According to the laws, the state policy on energy efficiency envisages the creation of a legislative
framework for energy étiency, the definition of a national energy efficiency target and the elimination

of barriers that hinder energy efficiency and consumption and eliminate barriers to energy efficiency and
consumption and achieve the target energy saving targets settbatNational Action Plan to save both
primary energy sources and ense energy.

On December 23, 2019, the Government of Georgi a a
(20192 020) 0 for the i mpl ement at iDecree 2680t he ener gy ef

According to the 202@030 energy strategy, the country has the opportunity to increase the share of
renewable energy sources (hydro, wind and solar), and thus reduce the share of imported electricity and
generation of imported thermal powgants, thereby increasing the degree of energy independence and
clean energy. In December 2019, the Law on Encouraging the Production and Use of Energy from
Renewable Sources, adopted by the Parliament of Georgia, provides a legal basis for mechanisms to
promote the production of renewable energy, the sol | ed fidevel opment of S U f
mechanisms in international practice are the "Premium Tariff", "Green Certificate”, "Price Difference
Agreement" and "Special Green Tariff". The purpose cddlraechanisms is to facilitate the production of
electricity from renewable energy sources (hydro, wind, solar). Also, according to this law, by the end of
2020 the government must approve the support schemes developed by the Ministry, which include
incenives, schemes or mechanisms for the use of energy from renewable sources, including biomass, in
Georgia, such as: investment assistance, tax exemption or reduction , Tax refund. By 2021, the rules for
announcing and conducting a competitive auction to wnage the production of energy from renewable
sources and the granting and revoking of the status of privileged producer of energy from renewable sources
should be adopted.

The government adopted the “¢8ar Renewable Energy Development Plan” providddusyn December
2019. The National Renewable Energy Action Plan includes activities for the perioc2@2LDnly.
According to the action plan, smaitale heating and cooling support schemes from renewable energy
sources in the country are not impleneghat this stage and should be reflected in the bylaws, which are
defined by law in 202@021.

The adoption of several strategic laws in the energy sector inZA® will in turn pose a significant
challenge for the sector. Their effective implemenptatiequires the creation of secondary legislation,
which is planned for 2020021, institutional changes, capacity building and significant human resources.
In addition, it is planned to update the already approved national energy efficiency and reeeewie
action plans. Work on the Renewable Energy Action Plan is already underway and the Ministry plans to
approve the plan by the end of 2020. Tinge frame of theplan is defined as 2022030. Work will also

begin on the Energy Efficiency Action Plarofn 2021, which will also run for 2022030. Both plans
require expert resources, which are lacking in the Ministry of Economy. It is important to support donor

57 Law on Energy Effiency, 21 May 2020
58 Law on Energy Efficiency of Buildings, 21 May 2020
59 Law on Promotion of Production and Use of Energy from Renewable Sources, 20 December 2020
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and international organizations in drafting similar strategic documents and secondary degistathe
Ministry.

The main challenge in terms of emissions in the electricity generation sector remains the low efficiency
level of the existing old thermal power plants. Although 2 combined cycle stations have been added to the
system in recent yeaamd it was planned to replace inefficient old stations with new ones, due to growing
electricity demand and delays in the development of new hydropower plants, it was not possible to
disconnect the old stations from the system. It should be noted, hothatenajor generation takes place

at new stations and old stations do not operate at high loads. It is planned to add two more combined cycle
stations to the system and close the old stations completely, which will have a positive impaatrautiite

of emissions in the electricity generation sector.

In terms of emissions in th@nstructiorsector, the main problems remain: low level of energy efficiency

of existing buildings, low awareness of modern renewable energy and energy efficient technologies,
especially in the household sector, lack of preferential credit-finaocing programs for energy efficient

and renewable energy. Prior to the enactment of the already approved law on the energy efficiency of
buildings, it is necessary to develop many remeondary legislation documenthere is also a need to
introduce new systems, such as an energy audit system that includes training for energy auditors,
certification of energy auditors, conducting energy audits for buildings, certification of bujldimgjso

on. Along with the regulatory framework, it is important to strengthen capacity in the sector, both in the
public and commercial sectors, and to strengthen strategic communication to ensure proper awareness of
new changes in the sector and theitgmtial impact.

Also a significant barrier is the lack of data and statistics irctimstructionsector. There is no unified
database considering the buildings, their basic parameters (year of construction, materials used, technical
characteristics), wibh is necessary for informed decision and policy planning icdnestructiorsector.

In accordance withrticle 7, paragrapt8 of the Law on Energy and Water Supply, energy policy includes

the National Energy and Climate Plan (NECP). The NECP is amigative of the European Union and

the member states of the Energy Unésa also recommendéad develop a unified, integrated policy and
measures for energy and climate issues at the national level. The NECP development process should be
conducted in pailel with the CAP and NDC development, so it is extremely important to coordinate these
processes. The NECP should cover the period-203D and include a vision for 2050 in order to be in

line with the policy objectives of the European Union, the En&gmnmunity or the UNFCCC. NECP
includes 5 main areas:

- Energy security;

- Domestic energy market;

- Energy efficiency;

- Reducing greenhouse gas emissions and renewable energy sources;

- Research, innovation and competitiveness.

The NECP fully relies on and refliscthe state measures that will form the basis of the relevant energy
policy strategy. Georgia must submit an integrated plan to the Energy Union Secretariat by the end of 2020.
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Table3.3.11: Implemented,ongoing and planned mitigation measures in the energy sector

Title and Objective Budget, sources of funding, SISl Methodology and basic | . el 12 [ AEIDTE R Environmental and social
Status | ional ional. local A T T FOETE reduction A . implementing the Emission S .
Level (national, regional, local) p g agency potential p measure reduction
Title: Construction of the first wind | Budget 31.2 million. dollar An average of 8.%5g| The annual potential depends on| The station operated i Reduced emissions:| Socioeconomic benefits35 jobs
power plant of CO2 per six year§ the amount of energy generatad |test mode in 2016. It |20160.8 Gg; created.
Source of financing (70%- loan, the station in a particular year. | was put into operatior] 2017-8.25Gg, 2018 | The availability of a new generation
Objective: To develop generation fror 30%- mobilized by "Qartli Wind National Grid Emission Factor  |in 2017 6.9Gg., 2019 10.7 |source has reduced dependence on
1 Implemented renewable energy sources Farm" partners) (tons of CO2 eq/MWh) by years: Gg. imported electricity.
(20132016) 2016- 0.093
Implementation levet Natioral Implementer: 2017-0.094
Qartli Wind Farm Ltd 2018- 0.082
2019- 0.126
Title: Construction of Combined Cycl| Budget $ 230 million Gardabani for | An average of 208g| The resources required for the | Gardabani 1 station h{ Reduced emissions:| Environmental benefits: Gas
Thermal Pwer Plants Gardabani 1 ar| thermal power plant. of CO2 per six year{ actual output of the stations are |been built and has be{ Gardabani 1 2016 | consumption is sharply reduced in tl
2 $ 185 million Investment Gardabani compared to the seurces of the |operation since 2017 | 108 Gg, 2017110 electricity generation sector and
2 The annual reductio| existing inefficient Thilissi thermal Gardabani 2has been| Gg; 2018147 Gg; consequently the amount of emissio
Objective: To reduce gas consumptiq depends on the outy| power plant. The efficiency of the| operation since 2020 | 2019255Gg. Social benefits Creation of additiona|
and corresponding emissions for Source of funding: Gardabani 4 of a particular year § combined cycle power plant is Gardaban® jobs (Gardabani 1 employs 153
Implemented electricity generation. Georgian Gas and Oil Corporation, | the emission factor { 54%, the efficiency of other Generation of people) Also, the electricity generatg
2 (2017.2020) Partnership Fund. the same year. existing thermal power plants is-3 Gardabani 1 for by this station is more cosffective
Implementation level National 33%. 20182019 is taken |and therefore the consumption of
Implementer: Chalik Energy National Grid Emission Factor for evaluation. 2018 | imported fuel becomes more rationg
Gardabani 1 (tons of CO2 eq/MWh) by years: saved 147Gg, in
Gardabani 2 was implemented by th 2016- 0.093 2019-255Gg
Georgian Gas and Oil Corporation. 2017- 0.094
2018- 0.082
2019- 0.126
Title: Preferential crediline Budget: $ 63.11 million issued by [168GgCO2 eq The data is provided by The program was Since 2016, 16&g | Environmental benefits: The
"Energocredit” for investment in participating banks in the form of so Energocredit in the form of a implemented in 2010 | of CO2 eq. Decreasq introduction of renewable energy an|
renewable and energy efficient loans (subsidies). Program reduced emission amount. Intern{ 2016. from projects energy efficient technologies has
technologies (household and methodology was used. implemented reduced fossil fuel consumption and
commercial sector). annually. harmful emissions into the
atmosphere.
Objective: To increase access to
renewable and energy efficient Funding source European Bank for Social kenefits Renewable and
technologies (reduce capital Reconstruction and Development energy efficient technologies have n
Implemented|expenditures) and to promote (EBRD). only helped beneficiaries reduce
3 | (20102016) energy consumption, but also
Implementation level National improved their living conditions and
comfort levels. There was also supp
for local businesses, increased sale
Implementer: All major commercial products from ompanies participatin
banks were involved in the in the program (energy efficient and
implementation of the program: TB( renewable technology dealers) and
Bank Republic; Bank of Georgia, their promotion.
Credo, Base Bank.




Status

Title and Objective
Level (national, regional, local)
Title: Establishment of the Climate

Change Financial and Technology
Transfer Center (FINTEC).

Objective: To supporthe industrial
and commercial sectors in equipping

Budget, sources of funding,
implementing agency

Budget: $ 88 million. This is an
international program and funds are|
distributed according to countries ar
regions. The amount allocated to

Georgia depends on the number of
applications made by commercial ai

Emission
reduction
potential

7.5Gg. CO2 eq.
Annually.
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Methodology and basic
assumptions

The annuapotentialof greenhouse
gas emissions is calculated
according to the internal
methodology within the program.

Progress in
implementing the
measure

8 projects were
implemented in
Geogia with the
support of the
program.

Achieved result.
Emission
reduction

As a result of the
implemented
projects, 7.5 g of
CO2aresaved per
year from 2017.

Environmental and social
benefits

Social benefits:promotion of local
businesses and economy, introducti
of modern green technologies, ener
saving, efficient use aksources.

Implemented themselves with energy efficient and | industrial facilities.
(20122016) ent
renewable energy technologies in org
to reduce emissions, energy and wat{ Funding source GEF
consumption and also to increase the
efficient use of resources. Implementer: European Bank for
Reconstruction and Development
Implementation level National (EBRD)
Title: Use of efficient wood stoves an Budget: NAMA was not initially 0.874 GgCO2 eq. |The introduction of energgfficient| Since 2012, 642 solar| According to the Environmental benefits:
solar panels within villages under approved on a large scale and budg annually. wood stoves on an existing scale| water heaters have | monitoring results, a| The introduction of efficient wood
NAMA. and therefore the project was saves an average of 2 tonnes of | been installed, 91 total of 874 ton®f | stoves helps to reduce pressure on
implemented with the help of varioug In case of full CO2 per yeawhile a solar water |energy efficient stove§ CO2 per year was |forests and improve indoor air qualit]
Implemented Objective: Intrqd_uction of rene\_/vab_le donors on a small scale. About 10,0 implementation of |heater reduces emissions by an |and 50 buildings have| saved by all
and energy efficient technologies in |euros a year the NAMA project, |average of 1 tonne per year. been heated. measures. Social benefits:
(20122017) . -
rural settlements 30Ggof CO2 eq. Development of regions, efficient us|
Source of funding Various donors | Annually until 2023, of resources, energaving,
Implementation level: Regional 157GgCO2 eq. improvement of living conditions for
Implementer: WECF and the Green | until 2039. the local population, promotion of
Movement renewable and efficient technologie
Title: Construction of hydroelectric | Budget: Unknown 200GgCO2 eqon |National Grid Emission Factor | A total of 44 new Using the 2019 Socioeconomic benefits:
power plants in Georgia average annually. | (tons of CO2 eq / MWh) by years| hydropower plants emission factor, 191 | Technological development, creatio
Source of funding All stations were 2019-0.126 were built in 2010 Ggof CO2 was of additional jobs (especially in the
Implemented Object_ive: To harness the local m(_)stly I?uilt with foreign and local 2020 (29 stations ip saved. In 2019, the |regions), ldevelopment of regions
(20102019) potential of ren_ewfole energy. | private investment. 20102017; 15 station output of E:\” new (con_strud:on of a_hyd(opower plant
Measures and integrates stations bui in 20182020). plants (built in 2010 | requires appropriate infrastructure (¢
20102020. Implementer: Various local and 2020) was 1,519 roads) which will remain in the use g
foreign developrant companies GWh; the municipality)
Implementation level: National
Title: Installation of solar PV panels i| Budget: $ 4.8 million. 0.06Gg CO2 eq. National Grid Emission Factor | The system is installe{ The reduction in Social benefits:
‘lliauni' and Thilisi International annually. (tons of CO2 eq / MWh) by years| lliauniand at the emissions from the | Promotion of renewable and moderr,
Airport. Funding Source Government of 2016- 0.093 international airport. | generation of the technologies.
Implemented|Objective: Introdwction and Japan (Grant) 2017-0.094 Power at the airport | panel installed at
(20152016) |popularization of renewable energy 2018- 0.082 increased slightljrom | Iliauniand the airpor]
(demonstration project) Implementer: Itochu Corporation, 2019-0.126 316 kW to 325 kW. |is about 57 tons of
Implementation levet Local Fuji Furukawa Engineering & CO2 eqper year.
Construction Co.Ltd. Ltd.Grusid'.
Title: Improving Energy Efficiency in | Budget: 5.14 million euros. 1.1-1.4GgCO2 eq. | The reduction potential is assess{Is in the stage of NA Social benefits:
Public Buildings. per year. by the proj ect 6ftendersand contracts Rehabilitated public buildings and
Funding source: methoddogy. Physical work has not increased comfort levels, reduced
Objective: To improve the energy NEFCO, E5P and the Danish Minist| yet begun due to the energy consumption and the
Ongoing eff!cigncy of public buildings (27 lpubl of Foreign Affairs pandemic. promotion of energy efficien_t and
(from 201§ buildings across the country, mainly renevable energy technologies.

schools) and to introduce renewable
energy technologies in the selected
buildings

Implementation levet Regional

Implementer: Municipal
Development Fund




Status

Title and Objective
Level (national, regional, local)

Title: Construction of the first solar
power plant in the village of Udabno.

Objective: To develop renewable

Budget, sources of funding,
implementing agency

Budget: $ 4.5 milion

Source of funding Foreign
investment.

Emission
reduction
potential

0.87Gg CO2 eqper
year.
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Methodology and basic
assumptions

National Grid Emission Factor
2019- 0.126 ton®f CO2 eq /
MWh. Estimated annual output is|
6.9 million kWh

Progress in
implementing the
measure

Construction was
scheduled to begin in
the fall of 2019, but
due to financial

Achieved result.
Emission
reduction

Environmental and social
benefits

Social benefits:

Creating new jobs, utilizing local
renewable resaues and reducing
imports, technological development,

Ongoing |energy and reduce dependence on problems, constructiol stimulating the local economy (eg
9 (from2019 |imported energy Implementer: Georgian Solar could not start on time solar PV panel manufacturers, dealg
Company, a company founded by th and service companies)
Implementation level: National Georgian Energy Development Funi
which owns 90% of the station's
shares.
Title: Rehabilitation of 26 public Budget: 5.7 million euros. 0.063 Gg CO2 eq. |The project aims to reduce energ| The consultant is bein NA Social benefits:
buildings and improvement of energy per year. (gas) consumption in gardens by | contracted at this Development of local energy efficie
efficiency in Batumi. Funding source German least 20%. The average annual g| stage. construction market, introduction of
Development Bank KfW. consumption of each garden is energy saving and energy efficient
10 Ongoing |Objective: To improve energy Co-financing 10% by Batumi 6,500 m3. In case of reduction of technologies and popularization of
(from 2020) |efficiency in public buildings (25 Municipality consumption by 20%, 1,30@° of constructiorpractices.
gardens and 1 historic building) garden will be saved.
Implementer: Consulting company
Implementation levet Local Fichtner
Title: Construction of new hydropowq Budget: $ 543 million. 189.9GgCO2 eq. |National Grid Emission Factor | Of the signed NA Social bendits:
plants annually. 2019- 0.126 tons of CO2 eq/MWH memoranda, 22 New jobs, infrastructure developme
Source of funding: Private Estimated annual output is 1,507 | stations are under (construction of access roads to the
Ongoing Objective: To develop local renewabl| investments GWh. construction, their totg station, communications, etc.);
11 (from 2019 |resources capacity is 323 MW. Promoting the local economy,
Implementer: Local and foreign introducing modern technologies.
Implementation level: National developer companies.
Title: Construction of 2 new wind Budget: $ 135 million 43GgCO2 eq. National Grid Emission Factor | The Georgian NA Social benefits:
power plants annually 2019- 0.126 tons of CO2 effWh. | government has Creating new jobs, introducing new
Source of funding Private Estimated annual output is 342 |approved a project to technologis, reducing the share of
12 Ongoing |Objective: To develop local renewabl| investment million kWh. build wind farms near imported energy and enhancing ene
(from 2019 |energy potential Thilisi and Kaspi. security.
Implementer: Development Construction is
Implementation level: companies scheduled for
National completion in 2022.
Title: Net Accounting Software Budget: NA 0.374GgCO2 eq. [he average working hours for a sq 180 solar panels with | The average annual| Social benefits:
annually anel in Georgia is 1,350 hours pel total capacity of 2.2 | generation is 2,970 |Promotion of modern renewable
Objective: To promote the Implementer: Initiated by GNERC. ear. National Grid Emission Facto| MW have been put | MWh. In 2019, energy technologies and market
Ongoing development of renewable energy 019- 0.126 tons of CO2 eq/MWh. | into operation since th greenhouse gas development, utilization of local
13 (from 2016) technologies enactment of the net |emissions were renewable resources and reduction

Implementation levet National

metering regulation (g
of the beginning of
2020).

reduced by 374.2
tons of CO2 eq.

imported energy, stimulation of loca
economy (by developing solar pane
market)




Status

Title and Objective
Level (national, regional, local)

Budget, sources of funding,
implementing agency

Emission
reduction
potential
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Methodology and basic
assumptions

Progress in
implementing the
measure

Achieved result.

Emission
reduction

Environmental and social
benefits

Title: Construction of 5 solar power |Budget: to be specified after 16.6GgCO2 eq. Total capacity of 5 stations 98W, | The projects are in thg Social benefits:
plants. completion of the excavation phase | annually. output 132 000 MWh. National |research stage Utilization of local renewable
Grid Emission Factor 201:90.126 potential, increase of the share of
Planned |Objective: To develop local renewabl{ Funding source Private and foreign tons of CO2 eq/MWh. renewable energy in the energy
14 (2020-2030) |energy potential. investment balance, rduction of imported energy
creation of new jobs, development g
Implementation levet the market of local renewable
National technologies
Title: Construction of hydroelectric | Budget: $ 389 million. 135.2GgC0O2 eq. |The totdplanned output of 26 These stations are in [ NA Social beneits:
power plants in Georgia annually stations is 1,073 GWh. National |the process of Utilization of local renewable
Source of funding private and Grid Emission Factor 201:90.126 |licensing and obtainin resources, reduction of imported
Objective: To harness the local foreign investment tons of CO2 eq / MWh. a construction permit. energy, development of regional
potential of renewable energy. Statio The total capacity of infrastructure (at the locations of
Planned |under construction licensing stage ar{ Implementer: Local and foreign the stations is 240 planned stations), creation of new
15 reviewed (26 in total). development companies MW. jobs, encouragement of the local
economy, development of professio
Implementation level: staff
National
Title: Installation of energy efficient |Budget: 157,000 Euros (according t0.176Gg CO2 eq. |Estimated savings are at 1.4 GW| This measure is NA Environmental benefits:
lighting in public buildings NEEAP) annually. by 2030. National Grid Emission |implemented in stage Energy savings will reduce emission
Factor 2019 0.126 tons of CO2 e{with the goal 0f100% of harmful substances into the air frq
Objective: To save energy in public | Source of funding State budget / MWh. replacing inefficient thermal power plants.
buildings lighting by 2022.
Plamed Implementer: Ministry of Economy Social benefits:
16 (2021:2020) Implementation level: and Sustainable Development. Demonstrate ahpopularize effective
National Ministry of Regional Development technologies; Save energy costs,
and Infrastructure and Municipalities encourage the production of local
energy efficient lighting technologieg
Title: Tightening Customs Regulatior] Budget: 4.1 million euros (according| 6.1 Gg CO2 eq. Energy saving capacity 48.7 GWI Tightening customs | NA Environmental benefits: Energy
on Inefficient Lighting Technologies |to NEEAP). by2030 per year by 2030. National Grid |regulationss being savings reduce emissions of harmfu
The budget is estimatetcording to Emission Factor 20190.126 tons | considered by the substances into the air from thermal
Purpose Complete replaceme of the resources needed by the house of CO2 eq / MWh. government power plants.
Varvara lamps with efficient and private sector to acquire new
Planned |teéchnologies technologies. Social benefits:
17 (20212022) Encourage the production of local
Implementation level: Impl ementer. Ministry of Economy energy efficient lighting technologieg
National Partner: Customs Department, introduce modern energy efficient
Municipalities, Private Sector technologies.
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Achieved result.
Emission
reduction

Emission
reduction
potential

Progress in
implementing the
measure

Title and Objective
Level (national, regional, local)

Environmental and social
benefits

Budget, sources of funding,
implementing agency

Methodology and basic

Status :
assumptions

Title: Measures to Improve Energy |Budget: 2.477 million euros 0.77GgCO2 eq. The methodology and assumptior The implementation 0| Environmental benefits: Energy
Efficiency in Public Schools Source of fundinginternational dono| annually. were developed by the team themeasurelepends savings reduce emissions of harmful
organizations working on theClimate Action on donor funding, no substances into the air.
Objective: To save energy in public Plan. amount is allocated
buildings Implementer: Ministry of Economy from the state budget Social benefits:
18 Planned and Sustainable Development for this event. Energy saving in public buildings
(2021-2023) Implementation level: Partner: Ministry of Education, (schools), promotion of energy
National Ministry of Infrastructure efficient measures, improvement of
learning environment (comfort).
Title: Financial Support Measures an Budget: Unknown 18.7GgCO2 eq. The methodology and assumptiol The implementation o] NA Environmental benefits: Energy
Awareness Programs to Encourage t| annually. were developed by the team the event depends on| savings reduce emissions of harmful
Use of Solar Water Heaters Buildings| Source of funding: Depends on the working on the Climate Action donor funding, no substances into the air.
amount of assistance available. Plan. funds are allocated
Objective: To promote the introductio| from the state budget Social benefits:
Planned |Of renewable energy technologies, |Implementer: Ministry of for thisevent. Introduce modern renewable energy
19 (20212023) reduce gas consumption Environment and Agriculture technologies, develop the local mar!
for solar water heaters and create n
Implementation level: jobs.
National
Title: Construction of 2 new combine| Budget: Confidential On averag®10Gg | Generation of Gardabani 1 in 20 Technicaleconomic | NA Environmental benefits: Shutting
cycle thermal power plants Gardabat CO2 eqgannually. | National Grid Emission Factor | study of the stations i down inefficient thermal power plant
and 4 Funding source: 2019- 0.126 tons of CO2 eq / planned. and reducing harmful emissions and
Objective: To close old, inefficient | Unknown MWh. gas losses.
thermal power plants and replace the
Planned |With efficient thermal power plants | Implementer: Gardabani 3Gas and Social benefits creation of new jobs,
20 (20222023) Implementation level: Qil Corporation introduction of modern technologies,
National Gardabani 4will be selected on the the electricity generation sector.
basis of tender
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3.3.2 Transportation Sector

Georgia is located at the crossroads of Europe and Asia, where strategic cargo is transported. The country's
economic growth and sustainable development largely depends on the effectivésysetehtial as a transit

country. Since the 1990s, the function of Georgia as one of the sections of the-Eaugpsusisia

transport corridor has increased significantly. This leads to the need to create a quality transit infrastructure
in Georgia.

Thenumber of vehicles registered in Georgia is characterized by an increasing trend. The number of vehicles
in 2018 has increased by 55% compared to 2007. Within the country, up to 25 million tons of cargo
(approximately 59.9 percent of the total cargo tpamnted) is transported annually by road and about 260
million passengers are transported. International shipments are large. Annual shipment2@130i&re

in the range of 30 million tons. In 2018, international shipments increased slightly compéegrevious

year, amounting to 31.1 million tons. Due to such volumes, the load on the main roads is large.

Georgia's transport sector is growing rapidly and unsustainably. Most of the car fleet in the country is old
and faulty private vehicles. In adidih, the share of modern technologies and public transport in the sector
is small. The fleet growth factor is important, which is directly related to the increase in emissions. The car
fleet has doubled in the last 10 years, which is quite alarming, ae®lrdi indicate a focus on public
transport.

In 20152030, passenger activity could increase by 50%, while truck activity by 120%. This difference
between the growth trends is due to the fact that GDP growth has a stronger impact on trucks compared to
pasgnger transport, as well as the geographical location of Georgia. International factors such as the demand
for efficient international travel and trade between Central Asia and Europe contribute to the growth of
Georgia's freight transport activity.
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Figure 3.3.21: Growth dynamics of the number (in thousands) of vehicles registered in Georgia 20079

Within the country, up to 25 million tons of cargo is transported annually by road (about 59.9 petitent of
total cargo transported) and about 260 million passengers travel.

International shipping is large. Annual shipments in 22@18 were in the range of 30 million tons. In 2018,
international shipments increased slightly compared to the previous yeamtamy to 31.1 million tons.
Due to this volume, there is a large load on the main roads.
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There is no vision for the transport sector in the country as a unified system and a strategy for its development
at the national level. The standards in the sea®wery scarce and the standards of different countries are
being used, which makes the situation in the sector more and more complicated and obscure.

Only at the level of individual municipalities are strategically correct steps taken and the prio€iples
sustainable development introduced. The bus fleet has been renovated and policy and strategy documents
have been developed to help increase public transport system antbtarized transport consumption.

These documents are:

1. Thilisi Sustainable Urbanrénsport Strategy

Thilisi Sustainable Urban Mobility Strategy (under development)

Rustavi bicycle travel strategy

Bakuriani Multimodal Transport Strategy (under development)

Regional General Scheme of Low Emission Public Transport in the Autonomous Reputjara
Batumi Integrated Sustainable Urban Mobility Plan

Sustainable Transport Development Strategy and Action Plan of Khulo Municipality
Sustainable Transport Development Strategy and Action Plan of Keda Municipality

© 0 N o bk 0N

Sustainable Transport Developm&ttategy and Action Plan of Kobuleti Municipality
10. Sustainable Transport Development Strategy and Action Plan of Shuakhevi Municipality
11. Sustainable Transport Development Strategy and Action Plan of Khelvachauri Municipality.

Thilisi Sustainable Urban Traport Mobility Plan will be a 1fyear, timebound document detailing all
aspects of transport development: public and private transport, distribution of vehicles and bicycles, parking,
and pedestrians. Based on this document, it will be possible to défeltpnsport infrastructure of Thilisi

in accordance with the standards and modern requirements, which will allow each citizen to use sustainable
urban transport, lesgrivate car and travel as safe and comfortable as possible.

The goal of Bakuriani Milimodal Transport Strategy is to improve mobility in the project aespecially

during the winter season. By developing a flow and parking management strategy, and regulating the
intermodal nodes of intersections, a rapid transit system will be dexkto access and connections to ski

lifts will be improved.

Also noteworthy is the current National Road Safety Strategy of Georgia, which defines the main directions
of successful and sustainable road safety management in Georgia in the long run.

Projeds that have significant potential for mitigation are fragmented, but in the absence of systemic visions,
some of them stall in the final stages of development and its future becomes blurred. This is the Thilisi
Bypass Railway project, which started in B0More than half of the work (65%) has been completed, 213
million Swiss francs have been spent, but after 8 years the work was stopped, the reason fiawg the
identified in the project.

Unlike the Bypass Railway Project, 175 Euro5 buses are beingessfally launched in 6 large
municipalities with the help of the European Bank for Reconstruction and Development. {82 Qhe
project will organize and strengthen transport bodies / agencies and legislative regulations.

It is planned to develop 2 7-kilometer SamgofVazisubani cable car, which aims to connect the densely
populated Vazisubani settlement (more than 40,000 inhabitants) with the Samgori metro. The population
will have direct access to the agrarian market and the transport hub tktmeugpeway. Changing the type
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of vehicle using more environmentally friendly and cleaner public transport will significantly relieve the
existing transport system, leading to a reduction in air pollutants and greenhouse gas emissions.

Georgia has introdied tax breaks since 2018 to stimulate imports of electric and hybrid vehicles. In
particular, in the case of the purchase of a hybrid vehicle, the excise tax was reduced by 50% (for vehicles
older than 6 years) and 60% (for vehiclesverthan 6 years). bwever, excise taxes will be completely
abolished (100% reduction) in case of purchase of an electric vehicle. This has significantly increased the
share of hybrid vehicles in imported vehicles (from 5.5% in 2016 to 34.8% iN°2018

On December 1, 2017é Government of Georgia adopted a Resolution on Periodic Technical Inspection
of Vehicle$™. The decree entered into force in 2018 and aims to establish a unified organizatbnial

and normative basis for periodic technical inspections of vehidemsure the safety of vehicles and to
reduce traffic jams caused by their technical malfunction, minimize damage to the system, reduce human
and environmental damagtarough regular inspections and decommissioning of vehicles that are major
contaminants

According to the updated National DocumehContribution (NDC), Georgia plans to reduce greenhouse

gas emissions by 15% by 2030 compared to baseline forecasts in the transport sector. According to the
Climate Action Plan of Georgia, in the traditiordgvelopment scenario for 2030, the forecast rate of
greenhouse gas emissions from the transport sector is 7,110 Gg CO2 eq, with the introduction of mitigation
policies and measures it will be possible to reduce emissions to 6,044 Gg CO2 eq. In thmtzsawdnal

aid, emissions will be reduced by an additional 5,663%f CO2 eq. The main mitigation measures in the
action plan are: renewal of the vehicle fleet by removing old anéftigiency vehicles, introduction of tax
incentives for electric ahhybrid transport, increase of taxes on fossil fuels, incentives for public transport,
tax exemption, bidax incentives.

Due to Georgia's unique location, international transit is an important commercial opportunity, and the
development of relevant irdstructure is a top priority for international transit.

A detailed description of theompleted ongoing and planned mitigation measures in the transport sector is
presented in the table below.

60Vehicle Fleet Ministry of Internal Affairs, 2019.
61 Resolution of the Government of Georgia NsDécember 1, 2017.


https://info.police.ge/uploads/5eecd930a325a.pdf
http://gov.ge/files/63029_63029_604359_510.pdf

Table3.3.21:

Status
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Implemented, ongoing and planned mitigation measures in the transport sector

Title and Objective

Level (national, regional, local)

Budget, sources of funding,
implementing agency

Emission
reduction
potential

Methodology and basic
assumptions

Progress in
implementing the
measure

Achieved result.
Emission
reduction

Environmental and social
S

title: Funding source: 32GgCO02 eq. Using one torof biodiesel In July 2018, the Greenhouse gas Environmental benefits:
Biodiesel production in Georgia Private investment annually by 2030 instead of one ton of biodiesel | enterprise "Biodiesel | emissions have been | Emissions of harmful substances intg
"Biodiesel Georgia" Ltd saves 2.67 tons of carbon Georgia" Ltd reduced annually: the environment from road transport
Implementer: dioxide emissions into the (www.gbd.ge) was 2018- 0.48GgCO2 have been reduced.
Purpose Ltd. Biodiesel Georgia atmosphere. opened. After the tesf eq.
Reducing emissions by replacing Other partner organizations: Ministry period the plant 2019- 0.63GgCO2 Social benefits New jobs will be
petroleum biodisel with biodiesel of Internal Affairs; Georgian Biomas: reached the eq. created. Worked oils from food
Implemen A - ! A :
ted ) ssociation proc_juc_tlon of 10 tons establishments will be collected and
1 Implementation levet of biodiesel per processed.
2016 ;
2018 National mont_h. Prc_)ducts are
sold in various
networks of gas
stations, in the form
of 10% impurity in
mineral diesel, under
the branchame"B10
Biodiesel".
title: Budget: 31.2 million euros 503GgCO2 eq. The final energy savings were | The new metro The distance of the Environmental benefits:
Urban mobility- expansion of the annually by 2030 calculated based on the changq station has been in route has increased by Emissions of harmful substandeso
metro in Thilisi. Funding source Asian Development in modality from individual operation since 2017.| 1.5 kmand itis the environment from road transport
Bank (ADB) vehicles to subway, based on expected that thki have been reduced.
Implemen Objective: To exlpand the T_blilisi o the amourjt of energy gxpansion will Socigl benefits New jobs created. A
ted metro system with one additional Implementer : Municipal Developmen consumption per 1000 increase the number | public transport system was )
> | 2015 station. Fund passengerkm. A typical of passengers on the deye]opgd. Incre.ased economic
2017 passengeiravels 6.4 km. 28.16 metro network by 4.4 | activity in the vicinity of the metro
Implementation level - local million passengers per million annually. station.
kilometer will be transported The annual reduction
annually from personal vehicleg in greenhouse gas
to the subway. emissions could not
be calculated due to
the lack of statistics.
title: Budget: $ 1 billion 23GgCO2eq. Monitoring of torkm/year The Georgian section| Reduction of Environmental benefits:
BakuThilisi-Kars ralway project. annually by 2030 information in freight transport,| of the railway project | greenhouse gas Emissions of harmful substances intg
Source of funding Baku State Oil provided by Georgian Railway | has been completed, | emissions will be the environment fromoadfreight
Purpose Replacement of freight Fund (SOFAZ) Ltd. it will be put into calculated as soon as| transport have been reduced.
transportation by rail. For the initial phase, the line operation as soon as | the entire project Social benefits New jobs will be
Implemen Ra_iI transport will replace road Implenjenter: eml_isages transportation_ of 6.5 the construction ) sectior_1 is put into creat_et_]._lncreas_ed econo_mic activity
ted freight. Georgian railway million tons per year, which in | works on the Turkish | operation. the vicinity of railway stations.
3 2007 the long run will increase the section are
2019 Implementation level - National target to 17 nflion tons. The compleed. The new
project also envisages the railway line will
transportation of more than 1 | handle all types of
million passengers. cargo.




Title and Objective
Level (national, regional, local)
title:

Expansion and modernization of the
Georgian Railway.

Budget, sources of funding,
implementing agency

Budget:
147,384 million euros

Funding source:

Emission
reduction
potential

46.2GgCO2 eq.
annually by 2030
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Methodology and basic
assumptions

Energy savings are due to the
switchover of freight trasport
by rail to railways. Based on th
information provided by the

Progress in
implementing the
measure

Currently, 86% of the
total work is
completed. Part of the
project, which dealt

Achieved result.
Emission
reduction

Reduction of
greenhouse gas
emissions will be
calculated as soon as

Environmental and social
benefits

Environmental benefits:

Emissions of harmful substances intg
the environment from roafieight
transport have been reduced.

.I.O zn(?fll_ng Purpose _ Georgian railway Georgian Railway monitoring | with the_ _ the railway expansion _ ] ) _
2020 Incregse thgossmle throughput of of cargo per tofkm/year. mpdern!zauon of works are completed. | Social benefits New jobs will be
the railway line Implementer: railway infrastructure created.
Georgian railway along the line and the
Implementation level - National construction of three
tunnels.
title: Budget: 100GgCO2 eq. The final energy savings are In 2017, 143 MAN Reductions in Environmental benefits:
Measures to improve the transport | 27.5 million euros annually by 2030 calculated based on the energyl CNG buses were greenhouse gas Emissions of harmful substances intg
system in Thilisi saved as a result of replacing | brought to Thilisi; emissions will be the environment from road transport
Funding source: diesel buses with new, efficient| 310 buses will be calculated as soon as| have been reduced.
Ongoing Purpos_e European Bank for Reconstruction g CNG busgs. Tota_l final energy | added to Thilisi in the project is . ] ) )
2017 Improving the current transport and | Development (EBRD) consumption savingse 2019. ) compl_eted and ) Sccial benefits new jobs will be _
2021 enwronmgntal S|tluat|0n, repIgcmg th Imp]e_mentgr; ) calculated baged on the total 10 main COI;I’IdOI"S‘ statl_sncs collection cr‘eated. The number of road acciden
consumption bprivate cars with Thilisi Municipality Government and market potential (number of have been identified | begins. will be reduced.
public transport. Other partner organizations: Thilisi buses replaced) over time. and bus lanes are
Implementation level - local Transport Company; Thilisi minibus; being marked in
Thilisi Parking stages.
title: Budget: 7GgCO2 eq. Reduction of greenhouse gas | 40 diesel and 10 Reductions in Environmental benefits:
Measures to be taken to improve the| 2.5 million euros annually by2030 emissions is calculated on the | electric buses have greenhouse gas Emissions of harmful substances intg
transport system in Batumi basis of energy saved as a res| been purchased, and| emissions will be the environment from road transport
Funding source: of replacing obsolete diesel pilot proect is calculated as soon as| have been reduced.
Ongoing Purpos_e » European Bank for Reconstruction g bpses with new, ‘efficient Ew® | underway to separate| the projectis . ) ) )
2019 Improving the existing transport and | Development (EBRD) diesel and electric buses. the bus lane on con"_lpl_eted and_ Social benefits new jobs will be _
2022 enwronme_ntal situation, replm__:; the Chavchavadze Street| statisti@al data is cr_eated. The number of road acciden
consumption of private cars with Implementer: collected will be reduced.
public transport. Batumi Municipality Government
Implementation level:
Local
Title: Budget: 18.7 million euros 141GgCO2 eq. Reduction of greenhouse gas | 175 buses have Reductions in Environmental benefits:
Improving the capacity, quality and annually by 2030 emissions is calculated on the | already been greenhouse gas Emissions of harmful sulestces into
efficiency of public transport systemg Funding source basis of energy saved as a res| purchased, the winne| emissions will be the environment from road transport
and normotorized vehicles European Bank for Reconstruction g of replacing obsolete diesel company will be calculated as soon as| have been reduced.
Purpose: Development (EBRD) buses with new, efficient Euré | identified which will the project is
Improving the existing transport and diesel and electric buses. determine the completed and Social benefits new jobs will be
environmental situation, replacing th¢ Implementer: strategy of statistial data is created. The number of road acciden
Ongoing consumption of private cars with Municipal government redistribution of these| collected. will be reduced.
2019 public transport. buses on different
2021 Implementation level: routes and also a

Local (Zugdidi, Rustavi, Kutaisi and
Gori)

transport authority
will be formed in 6
cities which will
continue to operate
buses in the future.
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3.3.3 Industry Sector

During the chemical and physical processing of raw materials in the indestrr, technological processes

are accompanied by the release of significant amounts of carbon dioxide and other greenhouse gases into the
atmosphere. According to the latest report of the National Greenhouse Gas Inventory in Georgia, the
following key sourcecategories were identified in the industrial processes sector. cement production, iron
and steel production, ferroalloy production, ammonia production, nitric acid production. At this stage, non
energetic emissions of greenhouse gases can be reducedalidtving three sectors: cement production,
ammonia production, and nitric acid production.

The industrial sector is also rich in greenhouse gases emitted into the atmosphere by the combustion of fossil
fuels for energy purposes, which are registerdtiénenergy sector according to the IPCC 2006 guidelines.

Key sources in this regard are the production ofmetallic mineral products (the most eneigiensive of

the various types of production in this category are: cement production, glass cqmadhuetion, brick

and block production, lime production), iron and steel production, food industry, and construction.

HeidelbergCement is the largest company in themetallic construction materials production sector in
Georgia, which owns three cemenarms- one in Kaspi and two in Rustavi. The company can produce 2
million tons of cement and 1.4 million tons of clinker annually. Reconstruction of the Kaspi plant is currently
underway. The maximum production of clinker reached 3,500 t/day. The ptahtgess clinker by the dry
method of processing raw materials, which is the most energy efficient process in clinker production. The
dry method of making clinker has given the company significant emission savings for energy purposes as it
no longer needs tevaporate water from a raw suspension. The company also plans to reduce emissions for
norrenergy purposes by using other additives that do not emit carbon dioxide instead of limestone in the
production of clinker and cement.

There are 4 enterprises in fliduction of ferroalloys Georgian Manganese (same as Zestaponi Ferroalloy
Plant), Chiatura Mangané4eRussmet&f and GTM Group®. Zestaponi Ferroalloy Plant is the largest
producer of silicomanganese in the region. Its annual production is 185,0@@tyesr. Measures to reduce
energy emissions are planned for eight mining furnaces at the Zestaponi Ferroalloy Plant at the expense of
their complete reconstruction. One furnace has already undergone such a reconstruction.

As a result of the constant pection of electrical units, the share of liquid metal obtained in electric furnaces

is constantly increasing. The efficiency of using heat in electric furnaces is about 60%. 40% energy losses
pose tasks to electrometallurgy that aim to further improvetretaermal melting technologically and
structurally. In the field of ferrous metallurgy, the production of ferroalloys has the highest energy capacity.
Electricity consumption in Georgia during electrothermal melting, when ferrosilicon manganese alloys ar
produced, is in the range of 368000 kWh/ton (norms are less than 2500 kWh/ton). Despite the low
electricity tariffs compared to the world market, the price of one ton of ferroalloys produced is quite high,
which significantly reduces their competitiess.

Expensive metallurgical coke used in the production of ferroalloys, the average cost of whie@.450.4
tons per ton of ferroalloy products, at a cost of $260 per ton, exacerbates the above problem. Virtually

62 Georgian American Alloys www.gaalloyscom
63 www.rusmetalicom
64 www.gtmgroupge
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all electrometallurgical plants iGeorgia face these problems. They are forced to look for ways to reduce
energy consumption in the technologies used with them.

Currently, virtually all ferroalloy plants operating in Georgia operate on electric thermal melting furnaces,
the replacement fowhich, for example with duplex melting furnaces, is associated with significant
investment costs. It will be relatively inexpensive if an agreement is made with the mining furnaces in the
ferroalloy plant of the slag kiln unit. Such an arrangement, wiighld work in parallel with ferroalloy
furnaces, would allow them to reduce energy costs by up to 15%, which is quite a high rate for currently
physically and morally obsolete furnace units.

The center of chemical production in Georgia is Rustavi Chef@imalbine JSC "Energy Invest". The plant
currently produces mainly two types of products: ammonia and nitric acid, which are used to produce
nitrogen fertilizers. The most energytensive is the production of ammonia, followed by the production of
nitric acid. One of the most important parameters of profitability in the production of ammonia is the amount
of energy consumption. Currently, ammonia is produced by the Hedsmh chemical process. The plant

has already taken electricity from highergy watewapor using a turbocharger as part of the planned
measures to reduce energy emissions. The nitrogen plant is also planned to reduargyoamissions by
improving technological processes (for example, by replacing gas conversion burners, reduciag nitrog
oxides and trapping carbon dioxide).

Iron and steedre produced in three enterpris&@eosteel®, Rustavi Metallurgical Plafft and Iberia Steele.

In these factories, steel is produced by melting scrap and slag in electric furnaces, while thehargest
(80-85%) is produced by melting scrap (secondary steel production). At Rustavi Metallurgical Plant it is
planned to reduce energy emissions only using few measures, which are described in the table below.

During the preparation of the 3rd National Cmmunication, certain barriers and shortcomings in the
implementation of mitigation measures in the industrial sector were identified. The most important
barriers and the ways to solve them are briefly described below.

- Industrial enterprises have not de&fih mandatory or voluntary environmental measures. If
environmental regulations are tightened, there will be more demand for energy efficient
technologies;

- The most serious barrier in the industrial sector is the lack of engineering staff and low gioaldficat
Technical staff should be trained to acquire the knowledge and skills necessary for the study of
advanced technologies and maintenance.

- Due to economic instability in the country, high financial risks and, consequently, high bank interest
rates on lans, a large number of industrial enterprises are refraining from introducing resource
efficient and innovative measures. They need 4@mm loans with low interest rates, which are
accompanied by a grant component.

Some of the barriers listed are cutigrpartially resolved. In particular, the Ministry of Economy and
Sustainable Development of Georgia has prepared a draft law on energy efficiency, which was approved by
the Parliament on May 21, 2020Chapter V of this law deals with energy efficienaligies in industry.

The law provides for the implementation of energy audit and the introduction of an energy management

65 www.geosteetomge
66 www.rmp.ge
67 https://matsne.gov.ge/ka/document/view/4873938?publication=0
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system in industry. In order to improve energy efficiency in industry, the Ministry is authorized to enter into

a voluntary agreementith the enterprise in agreement with the Government of Georgia. The Ministry
evaluates the target indicators offered by the enterprise before concluding the voluntary agreement. If the
Ministry does not consider the proposed target indicators satisfaittoag the right to set mandatory target
indicators. At the same time, the law provides incentives for industrial enterprises to introduce new energy
saving measures.

According to Georgia's updatedDC and Climate Action Plan, lowarbon approaches tbe industrial
sector are planned through the promotion of innovative technologies and services tailored to climate change,
in order to achieve a 5% emission limit with no-ofdbounds scenarios.

The strategic goal of climate change mitigation in the itrdilssector is to reduce greenhouse gases by
introducing lowcarbon measures at the level of 5,687 Gg CO2 equivalent compared to the traditional
development scenario rate (5,986 Gg CO2 equivalent).

In the industrial sector in general, three types ofgaiton measures can be considered:

- Increase energy efficiency in the industrial sector, replacing outdated technologies and processes
with new energysaving technologies and processes;

- Fuel replacement, replacement of a currently used¢agibon energy ghature with a lowcarbon
energy signature;

- Use of carbon dioxide capture and storage technologies.

Of these, the last two are usually more expensive than the first. There are those in energy efficiency measures
that are profitable for the enterprise arayd a relatively short payback period. Energy efficiency measures
are divided into two types according to the possibility of dissemination and identification:

- A measure specific to a particular production process, the identification and assessmeniatecono
viability of which requires a detailed production energy audit;

- Measures that are relatively general and that, even without prior energy auditing, are known to
benefit a wide range of enterprises, such as energy efficient engines (electric motexquéhcy
regulators), efficient cooling/cooling systems, and so on.

It is important to promote both types of measures in Georgia. In the case of the first type of measures, it is
necessary to identify them mainly in large enterprises, but it is alsortanpdhat medium and small
enterprises have the opportunity to conduct energy audits. This is reflected in access to relevant qualified
staff and the ability to use financial instruments to identify entergpeeific measures. As for the second

type of measures, they can be implemented through the introduction of standards. There is also a need to
train and empower industry representatives to see how they can reduce production costs and product cost
through energy efficiency measures. It is importardréate financial mechanisms that will make the first
investment capital available to industrial enterprises.

A detailed description of theompleted ongoing and planned mitigation measures in the industrial sector is
presented in the table below.
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Table 3.3.31: Implemented, ongoing and planned mitigation measures in the industrial sector

Title and Objective Budget, sources of Emission . Progress in : .
Status Level (national ional i R Sl b - Methodology and basic T Ao Achieved result. Environmental and
(national, regional, 9 Imp 9 ; assumptions P 9 Emission reduction social benefits
[oeZ=1)] agency potential measure
Title: Transfer of clinker Budget: $ 97 million. Annually - With the introduction of new Technology has been The time since the Environmental benefits: No
production from wet method to 194.4Gg technology, energy efficiency has introduced modernization of the more farmful substances arg
dry methodat Funding source: CO2 eqhy increased (energy consumption has Kaspi plant is 18 released into the atmospher
HeidelbergCement Kaspi plant;; Company investment 2030 been reduced from 5.82 GJ / tto 3.4 months. Clinker
GJ / tclinker); Emissions are 3000 * production 3000 t / day.| Social benefits Increased
Implemented Objective: Save energy and Implementer: 30* 12 *(0.660.48) = 194.4 In 2018- 32.4GgIn number of employees

1 (20162018) reduce costs through Heidelbergcement Emissions: 0.66 t CO2/t clinker by 2019- 194.4Gg|In

technological improvements. wet methal; 0.48 t CO2/t clinker by 2020-97.2Gg
dry method
Implementation level- local
Title: Recycling of energy Budget: $ 2 million. Annually 7.5 The introduction of new technology | The 5,000 kW gas burne| In 2018, 1.255g Environmental benefits: No
obtained during the clinker GgCO2 eq. has increased energy ieféncy; was replaced. In 2019, 7.5Gg more harmful substances ar
cooling process at the Funding source: Natural gas combustion will emit In 2020, 3.7Gg releagd into the atmosphere
HeidelbergCement Kaspi plant;; Company investment 0.202 k CO2 eq/kWh (IPCC 1996);
2 Implemented 5000 * 0.202 * 7500/1000 = 7Bg

(20162018) Objective: Save energand Implementer:
reduce costs through Heidelbergcement
technological improvements.
Implementation level - local
Title: Budget: $ 5.6 million. Annually 6.5 (9-0.8) MW. X 8000 hp/yr = 65,600 Technology has been Reduced electricity Environmental benefits:
Using the heat of the GgCO2 eq. MWh/yr. introduced consumption from the | Reduced emissions of harm
technological process in Rustay Funding source Greenhouse gas emissions will be state power system substances into the
Azoti. Company investment reduced by 6.5 ggr year. Emission (9-0.8) MW. X 4300hp | environment

reduction coefficient for electricity [ yr = 35260 MWh / yr.
Objective: Save energy and Implementer: Rustavi Azoti savings is 0.104 kg / kWh. Network Greenhouse gas
3 Implemented| reduce costs through Emission Factor for Georgia, Ministr emissions were reduce

(20172019) technological improvements. A of Energy (2017) by a total of 3.55g
9 MW turbine was installed,
from which it uses 0.8 MW for
its own consumption;
Implementation level-
Local
Title: Budget: $ 8 million. Annually 1 2% of the electcity consumed Technology has been Greenhouse gas Environmental benefits:
Modernization of arc furnaces g GgCO2 eq. annually by the enterprise will be introduced emissions in 2012020 | Reduced emissions of harm
Georgian Manganegeerroalloy Funding source saved. 0.104 kg CO2e/kWh Network| were reduced by a total| substances into the
Plant; Company investment Emission Factor for Georgia, Ministr of 1*4=4Gg environment

Implemented _— . of Energy (2017) . )

4 (20132015) Objective: Save energy and Implementer: "Georgian Social benefits The number
reduce costs through Manganese" of employees increased by §
technological improvements. men
Implementation level-

Local
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Title and Objective Budget, sources of Emission . Progress in
. . k= h . Methodology and basic g -
Status Level (national, regional funding, implementing reduction . implementing the
: c ) assumptions
local) agency potential measure

Achieved result. Environmental and
Emission reduction social benefits

Title: Budget: 1100 Euros Annually Natural gas combustion will emit Technology has been In 2019, 0.005859 of Environmental benefits:
Dairy factory "Amirani"; 0.005Gg 0.202 kg CO2e / kWhbf greenhouse introduced CO2 eq. Reduced natural gas
Funding source: CO2 eq. gas (IPCC 1996) In 2020, 0.0035gCO2 | consumption from the gas
Purpose Company investment eq. network and emissions of
Replacement of local water harmful substances into the
5 Implemented| heating system with energy Implementer: Dairy factory environment.
2018 efficient measure (condensate "Amirani";
return line regeneration)
Implementation level
Local
Title: Budget: $ 64 million 8 Ggof CO2 Emission reduction coefficient for The event was NA Environmental benefits:
Modernization of arc furnaces g per year. electricity savings is 0.104 kg/kwh. implemented in 2015 and Reduced electricity
Georgian Manganese Ferroallo| Funding source: Network Emission Factor for Georgig it cost $ 8 million.Due to consumption, as well as
Plant; Company inveshent Ministry of Energy (2017) financial issues, the reduced environmental
Ongoing o ) modernization of the rest emissions from furnace
6 Objective: Save energy and Implementer: "Georgian of the furnaces was overload melt
(2015-2023) "
reduce costs through Manganese! postponed.
technological improvements.
Implementation level-
Local
Title: Budget: $ 0.3 million Annually Natural gas combustion will emit Technical study NA NA
Energy eficientmeasurei the 1.01Ggof 0.202 kg CO2e/kWh of greenhouse | prepared;
production of iron and steel at Funding source CO2 eq. gas (IPCC 1996) The event requirethe
the Rustavi Metallurgical Plant;| Company investment stop of the methodical
furnace to carry out the
Objective: Save energy and Implementer: "Rustavi modernization.
7 Ongoing reduce costs through Steel"
2020-2021 technological improvements.
Conducting a continuous cycle
of hot molding through a
methodical furnace;
Implementation level -
Local
Title: Budget: 37,000 euros Annually Natural gas combustion will emit The plant was inspected| NA Environmental benefits:
Capital Club Ltd. Wine and 0.113Gg 0.202 kg CO2e / kWh of greenhouse  with UNIDO funding and Water consumption for the
Cognac Factory Funding source CO2 eq. gas (IPCC 1996) the number of possible cooling system no longer
Regeneration of local water Company investment savings in specific occurs from the city network|
cooling circulating system and figures was estimated. Reduced gas consunot
Ongoi hot water energy Implementer: "Capital Club"
ngoing
8 2019-2020 Ld
Objective: Save energy and
reducecosts through
technological improvements
Implementation level-
Local




Status

Title and Objective

Level (national, regional,
local)

Title:

Budget, sources of
funding, implementing
agency
Budget: $ 1.05million

Emission
reduction
potential

Annually 9.8
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Methodology and basic
assumptions

Natural gas combustion will emit

Progress in
implementing the
measure

The issue has been

Achieved result.
Emission reduction

Environmental and
social benefits

Environmental benefits:

Agar sugar factory GgCO2 eq. 0.202 kg CO2e / kWh of greenhousel  technically studied and Gas consumption was save!
Replacement of a local three Funding source: gas (IPCC 1996) requires the replacement| and safety was increased.
steam boiler at 25t/ h and Company investment of three steam boilers. Replacing boilers will
transfer to another fuel Currently only the significantly reduce gas

9 Ongoing Implementer: Agar Sugar automatic burner control consumption.

20182022 Objective: Save energy and Factory scheme is implemented.
reduce costs through
technological improvements
Implementation level-
Local
Title: Budget: $ 0.98 million Annually 24 Natural gas combustion will emit A technical study has NA Environmental benefits:
Replacement of burners used i GgCO02 eq. 0.202 kg CO2e / kWh of greenhousel been prepared Gas consumption wile
the production of ammonia in Funding source gas (IPCC 1996) saved and emissions of
"Rustavi Azoti" and Company investment harmful substances into the
rehabilitation of steam environment will be reduced
Planned distribution networks Implc_aumenter: "Rustavi

101 after 2020 Azot
Objective: Save energy and
reduce costs through
technological improvements
Implementation level-
Local
Title: Budget: $ 9-10 million Annually Emission reduction coefficient for A technical study has NA Environmental benefits:
Modernization of compressors 17.6GgCO2 | electricity savings is 0.104 kg CO2e| been prepared Electricity consumption will
used in the production of Funding source eq. kWh. Network Emissiorfractor for be saved. Emissions of
ammonia in "Rustavi Azoti" Company investment Georgia, Ministry of Energy (2017) harmful substances into the

Planned o ) environment will be reduced

11 After 2020 Objective: Save energy and Implementer: "Rustavi
reduce costs through Azoti"
technologial improvements
Implementation level-
Local
Title: Budget: $ 0.275 million Annually 0.7 Emission reduction coefficient for A technical study has NA Environmental benefits:
Adjusting the frequency of GgCO2 eq. electricity savings is 0.104 kg CO2e| been prepared Electricity consumption will
electric motors of pumps in the| Funding source kWh. Network Emission Factor for be saved. Emissions of
technical water supply system | Company investment Georgia, Ministry of Energy (2017) harmful substances into the
and spray refrigerators in environment will be reduced
"Rustavi Azoti"; Implementer: "Rustavi

12 Planned Azoti"

After 2020

Objective: Save energy and
reduce costs through
technological improvements

Implementation level-
Local




Status

Title and Objective

Level (national, regional,
local)

Title:

Budget, sources of

funding, implementing
agency

Budget:

Emission
reduction
potential

Annually 23
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Methodology and basic
assumptions

0.05 x 0.48 t CO2/t clinker by dry

Progress in
implementing the
measure

A techical study has

Achieved result.
Emission reduction

Environmental and
social benefits

Environmental benefits:

Replacement of clinker with Production costs will be GgCO2 eq. method; The average annual been prepared Electricity consumption will
limestone or zeolite (volcanic supplemented by increased production is 3000 t/day * 330 days be saved. Emissions of
shale) up to 5% inement costs of limestonézeolite by harmful substances into the
production at the Heidelberg 5%. Instead, the production environment will be reduced
Cement Plant in Heidelberg. costs of the same number of

13 Planned clinkers will be reduced.

After 2020 Objective: Save energy by
reducing technological Implementer:
improvements and reducing "Heidelbergcement"
emissions
Implementation level-
Local
Title: Budget: Annually The introduction of technologwyill A technical study has NA Environmental benefits:
At the Heidelberg plant in Kasp| Increased costs of materials | 142GgCO2 reduce CO2 emissions by 30% been prepared Electricity consumption Wt
Cement, in the productiorf o used will be added to eq. compared to the existing ones; By di be saved. Emissions of
clinker, limestone is replaced by production costs. Instead, the method on 0.3 x 0.48tCO2/t harmful substances into the
pretreated ash or metal production costs of the same clinker; The average annual environment will be reduced
containing slag. number of clinkers will be production is 3000 t / day * 330 days|
reduced
14 Planned Objective: Save energy by
After 2020 reducing technological Implementer:
improvements and reducing Heidelbergcement
emissions. Abducted ash has tf]
ability to replace 3&0% of
clinker in Portland cement
Implementation level-
Local
Title: Budget: $ 10.2 million 50 Gg of By 2030 it will be reduced by 51@g. A technical study has NA Environmental benefits:
Removal of CO2 in the CO2 eq per The introduction of the technology been prepared Electricity consumption will
production of ammonia in Funding source year. will reduce CO2 emissions by 55% be saved. Emissions of
"Rustavi Azoti" by chemical Company investment compared to the existing ones, since harmful substances into the
absorption. about 55% of the total amount of gas environment will be reduced
Implementer: "Rustavi consumed in the production of
Objective: Energy saving Azoti" ammonia is used in chemical
Planned Fhrough technological processes for neanergy purposes.
15 After 2020 improvements and 1.5 tonnes of CO2/t of ammonia

Emission reduction. Solvent
regeneration by plants requires
vacuuming and much less
energy than chemical
absorption.

Implementation level-

Local

(IPCC 1996)




Status

Title and Objective

Level (national, regional,
local)

Title:

Budget, sources of
funding, implementing
agency

Budget: 1.5-2 million dollars

Emission
reduction
potential

Annually 4.9
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Methodology and basic
assumptions

NOXx emissions in the gases will be

Progress in
implementing the
measure

A technical study has

Achieved result.
Emission reduction

Environmental and
social benefits

Environmental benefits:

Selective nortatalytic recovery GgCO2 eq. reduced and consequently equivaler] been prepared NOx emissions will be
at Rustavi Azoti conversion Funding source greenhouse gas emissions will be reduced.
plant to reduce nitrogen oxides| Company investment reduced to 6.75 kg N2@fh HNO3.
already present in flue gases The coefficient 310 is taken to
Planned o ] ImpI(_ementer: "Rustavi cqnvert N20 tq CO2 equivalents of

16 Aftter 2020 Objective: Energy saving Azoti" nitrogen suboxide.
through technological
improvements an&mission
reduction.
Implementation level-
Local
Title: Budget: $ 16 million Annually 7.2 The introduction of technology will A technical study has NA Environmental benefits:
Energy recovery from electric Ggof CO2 reduce energy consumption by 13.59 been prepared Electricity consumption will
furnaces at the Zestaponi Funding source eq. compared to the existing one. With be saved. Emissions of
Ferroalloy Plant. Company investment the introduction of technology it is harmful substances into the

possible to generate 70 GWh of environment will be reduced
Planned Objective: Save energy and Implementer: "Georgian electricity per year. Emission

17 After 2020 reduce costs through Manganese" reduction coefficient for electricity

technological improvements. savings is 0.104 kg / kWh. Network
Emission Factor for Georgia, Ministry

Implementation level- of Energy (2017)
Local
Title: Budget: $ 0.6 million Annually Natural gas combustion will emit A techntal study has NA Environmental benefits:
Use of internal regeneration in 0.94GgCO02 0.202kg CO2e / kWh Greenhouse g4 been prepared Will save gas consumption
the production of reinforced Funding source eq. (IPCC 1996) The introduction of and
steel at the Rustavi Company investment technology will reduce energy Emissions of harmful
Metallurgical Plant. Heating the| consumption by 10% compared to substances into the
air supplied to the gas burners | Implementer: "Rustavi existing. environment will be reduced
during combustion at the Steel" 800 m3/hgas*0.01=80m3/h

18 Planned expense of the heat released 80 * 6000 h / y = 480000 m3

After 2020 from the flue gases. 480000 * 9.7 = 5646 000 kWh

Objective: Save energy and
reduce costs through
technological improvements.

Implementation level-

Local

5646000 * 0.202 = 0.969g
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3.3.4 Agricultural Sector

According to 2018 data, abol®.68% of the population is employed in agricuuwhich accounts for about

7.8% of GDFE® According to the National Statistics Office of Georgia, the production of agricultural
products has been growing over the years. In 2018, the production of agricultural products, livestock, plants
and agriculturaservices occupy8.3%6, 454% and6.3%, respectively.

In Georgia, agricultural lands occupy about 43% of Georgia's territory, of which mor@Ahd0ha are

arable land, more that09,600ha are perennials and more t1800,000ha are pastures. Accongj to the

2014 GEOSTATcensus, 77.1% of landowners own up to 1 hectare, 21.4% from 1 hectare to 5 hectares, and
1.5% own more than 5 hectares. Most landowners aressralgfarms.

Since 2012, the Government of Georgia has made agriculture a priorityaamchéd such important
programs/projects as Preferential Agro Credit, Introduce the Future, Young Entrepreneur, Agricultural
Support Program, Agricultural Insurance and rfibiEhe main goal of these programs/projects is to increase
the production of agridtural products, however, the implementation of more programs/projects in
agriculture may lead to an increase in emissions. Also, among the important projects are the industrial
livestock development incentive programs planned for ZIZ1L

Accordingto the latest National Greenhouse Gas Inventory in Georgia, the following source categories are
considered in the agricultural sector: intestinal (enteric) fermentation, manure management, direct and
indirect emissions from agricultural soil, and incinenatof agricultural waste in field conditions. Manure
management includes all emissions resulting from the operation of such management systems, such as
anaerobic pond, liquid system, solid storage of manure and livestock feeding stalls. Animal wagiaemiss
from excrement excreted by cattle grazing on pastures fall into such categories as direct and indirect
emissions from agricultural soils.

According to the Georgian Climate Action Plan 2@2IB0O by 2030, according to tiRusiness as usual
(BAU) scenaio, compared to 2015, emissions in the Georgian agricultural sector are expected to increase
by about 40% to 4,624 Gg CO2 eq, of which 36.8% to intestinal fermentation, 47% from agricultural soils
(direct and indirect emissions), 14.7% comes from manwaeagement. The main sources of emissions
from agricultural soils are pastures, synthetic fertilizers (direct emissions from agricultural soils) and
nitrogen leakgeand runoff (indirect emissions from agricultural soils).

According to theJpdated\NDC of Georgia, by 2030, the target rate of emissions from the agricultural sector
has not been determined. However, through the measures presented in the Georgian Climate Action Plan
(CAP), compared to the BAU scenario, it is planned to reduce emissions fragritwdtural sector and in

2030, taking into account the planned activities, the amount of emissions in the agricultural sector is expected
to reach 4,617 Gg CO2 eq.

It should also be noted that according to the Climate Action Plan of Georgi2@8R0n 20212022, the
Ministry of Environment Protection and Agriculture of Georgia plans to implement the following measures
/ activities:

- Conduct cosbenefit analysis and feasibility studies to identify best ways to increasanfelednges
in domestic calé;

68 Georgian National Statistics Office (GEOSTAT);
69 Rural and Agricultural Development Agenbytp.//www.ardagov.ge/
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- Conduct cosbenefit analysis and feasibility study to identify the best ways to implement NAC
management systems;

- Research and analysis of successful and widespread examples of the formation of agricultural
cooperatives;

- Conduct research and consutltas to identify economically and socially feasible climate
reasonable agriculture (CSA) measures in the Georgian context;

- Develop an education and awareressing strategy (including on the use of synthetic fertilizers).

The vision of the state policy ithe agricultural sector is to create an environment based on the principles of
sustainable development, which will contribute to increasing competitiveness in théo@drsector,
sustainable growth of high quality products, food security, food safetylaal povertyThe main strategic

goal of agricultural policy is to increase the competitiveness of farmers and also to promote the development
of commercial agriculture in the country. The agricultural strategy presents areas that will have a positive
impact on both the environment and climate mitigation: raising farmers' knowledge, improving irrigation
and drainage systems, rational management of the agricultural land fund, restoration/improvement of
windbreaks, agriculture, and oth@r.

Georgia's Agricultural Development Strategy 20152020 presents seven main strategic directions,
including the seventh strategic direction, climate change, environment and biodiversity conservation. One
of the measures of this strategic direction is to promote the irioduof climatefriendly agricultural
practices, which in turn combines three crosting challenges: ensuring food security through increased
production and income, adapting to climate change, and promoting climate change mitigation.

The Strategy of Agiculture and Rural Development of Georgia for 20212027 has three strategic
goals,including the second strategic goal, sustainable use of natural resources, conservation of ecosystems,
adaptation to climate change. The presented strategic goal combmebijectives, one of which is to
promote environmentally adapted, climétendly agricultural practices and to promote the development

of bio/organic productiofl. The given task in the 2024023 Agriculture and Rural Development Action

Plan envisagesientifying and promoting opportunities for adaptation to climate cHange

Major Challenges in the Sector

Problems identified in Georgia's Low Emission Development Strategy (2017) in the agricultural Isektor

of capital, land fragmentation, lack of dwrn technology, and rural poverty are still significant challenges,
making agricultural production inefficient and contributing to increased environmental emigdEmsa
significant challenge in the sector is low productivity. In response to theenfal presented, the
Government of Georgia has developed various projects, including: preferentiatredito processing
enterprise support project, incentive program for young entrepreneurs. Also, in response to the challenge of
land fragmentation, th@overnment of Georgia has developed a land registration reform, the main objectives

0 Georgia Agricultural Development Strategy 2€A@20. Strategic document available:
https//mepagov.geGe/Publicinformatior30

71 Agriculture and Rural Development of Georgia 2@8R7 strategy. Sttegic document available:
https//mepagov.geGe/Publicinformatioi20395

7220212023 Action Plan for Agriculture and Rural Development of Georgia for-202%7. An action plan is availabde:
https//mepagov.ge/Ge/Publicinformatiof20395
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of which are to develop the land market and the efficient use of land. In order to inkespsmEluctivity of
agriculture, the Government of Georgia annually implemeait®ws projects in the field of irrigation and
drainage. It should also be noted that in 2019, compared to 2012, the number of water supply and drainage
areas in the country has almost tripled.

Also, one of the major challenges in the sector is raigimgreness about climatéendly agriculture and
climate change. In February 2020, the Ministry of Environment Protection and Agriculture of Georgia
established a working group on climditeendly agriculture. The aim of the working group is to promote the
introduction/popularization of climatigiendly agricultural practices in Georgia and to reflect the issues
mentioned in the strategic directions/documents of agricultural policy. Also, one of the tasks of the
established group is to promote awarenesdiwfatefriendly agriculture for the various parties working in

the agricultural sector.

LEPL "Agricultural Research Center" of the Ministry of Environment Protection and Agriculture of Georgia

is carrying out the measura study of the Land Fund of Gea to restore and improve soil fertility. The

main goal of the measure is to improve the structure of degraded soils and increase fertility in all regions of
Georgia. The presented activity includes a study of the land fund and the issuance of relevant
recommendations. In 2018019, the condition of the soils on an areamroximately 100,200 ha has been
studied and also, recommendations for improving soil fertility have been prépared.

According to the Georgian Biennial Update Report (BUR), in 2awas planned to build a biogas plant
that would use manure and agricultural waste. However, due to lack of financial resources the project could
not be implemented.

A detailed description of the completed, ongoing and planned mitigation measures inctitusg sector
is presented in the table below.

73 Monitoring reports on the implemextion of the 20182020 Action Plan for the Agricultural Development Strategy of Georgia
for 2015-2020andfor implementation ire018 and 2019. Monitoring reports availabtdttps//mepagov.geGe/Reports
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Table3.3.41: Implemented, ongoing and planned mitigation measures in the agricultural sector

Title and Objective
Level (national, regional, loca)

Budget, sources of funding,

implementing agency

Emission reduction
potential

Methodology and basic
assumptions

Progress in
implementing the
measure

Achieved result.
Emission
reduction

Environmental and
social benefits

Title: Budget: Annually 36.9Gg of Emissions were calculated using 23 cooperatives By 2020, emissions of | Environmental benefits:
Raional use of statewned pastures in| The budget for 2012019 was 3.7 CO2 eq. EX-ACT developed by FAO. registered in highland | approximately 147.9 Protecting the soil from
mountainous regions. million GEL. settlements were givery GgCO2 have been degradation (water and wind
Impl By 2030, educe 7,649 ha of statewned| reduced since the start] erosion); Consemtion of
eme | Purpose: Source of funding State budget. emissions of 517.6 pastures on a 2gear of the project. biodiversity (genetic
1 nted | Rational use of statewned pastures Ggof CO2 eq. lease. resources).
2017 | and pastures; Promoting livestock Implementer:
- development; Selection and testing off Ministry of Environment Protection To the mentioned 23 Social benefits
2019 | highly productive breeds of cattle. and Agriculture of Georgia / LEPL agricultural cooperativsg Rehabilitation of pastures for
Agricultural Cooperatives Tractors and trailers the local population and
Implementation Level: Highland Development Agency. were handed over with increase of produced
regions. 90% cofinancing products.
Title: Budget: Annually: Emissions were calculated using Two pilot farms were | By 2020, emissions of | Environmental benefits:
Pasture rehabilitation and sustainable| 1.5 million dollar 14.4GgCO2 eq. EX-ACT developed by FAO. organized within the approximately 00.8 Protecting the soil from
management of Vashlovani protected project. To GgCO2 have been degradation (water and wind
area. Funding source By 2030, 244.95gof | CO2 eq. Emission reduction as { demonstrate modern | reduced since the start erosion); Conservation of
Donors: CO2 eq. result of sustainable manageme| pasture management | of the project. biodiversity (genetic
Impl | Purpose: European Union 1 million euros; of summer pastures, avoiding method, two resources).
eme | Sustainable pasture management. UNDP - $ 26,900. soil degradation and vegetation | automatic
nted | Rehabilitation of 4,064 ha of degrade losses. meteorological stationq Social benefits
2014 | pastures, including rehabilitation of were purchased and Rehabilitation of pastures for
2 - 300 ha of paved paths. Implementer: Ministry of installed. the local population
2017 Environment Protection and Meteorological
Agriculture of Georgia / LEPL stations are included in A unified veterinary system
Implementation levet Local: Agency of Protected Areas. the unified national has been set up fdushi
Vashlovani Protected Area. meteorological shepherds, which in the first
network. phase will serve
approximately 5,000 sheep
each year and will be able to
increase that number to
30,000 in the future.
Title: Budget: Average annual Emissions were calculated using Not prohibited by law, | By 2020, emissions of | Environmental benefits:
Avoid field burning of crop residues. | The activity does not require a budgq reduction in the EXACT madel developed farmers do not burn approximatel\21.2Gg | Protecting the gbfrom
emissions of by the Food and Agriculture manure in the field on | CO2 have been degradation (water and wind
Ong | Purpose Source of funding: The activity does | approximately 3.85g | Organization of the United the recommedation. reduced since the start| erosion); More water
oing | The aim of the measurs fo prevent not require a budget. CO2 eq. Nations (FAO) of the project. retention in the soil.
3 from | the burning of wheat waste (sludge) ir| In Dedoplistskaro
2015 | the field and to reduce CO2 emissiongy Implementer. Ministry of By 2030, emissions | According to the methodology, | district, 29,000 Social benefits Reducing air
Environment Protection and will be reduced by Only methane and nitrous oxide| hectares of wheat crop| pollution has a positive
Implementation levet Dedoplistskaro | Agriculture of Georgia. approximately 56.5 emissions are taken into accoun| waste (namja) are no impact on the health of the
Municipality. GgCO2 eq. longer burned in the population.
field.
ong Title: Budget: _ Approximately 46.6 | Emissions were calculated using Approximate!y 8,101 By 2020, emissions of Environmental benefits:
4 oing Introduce the future. The bugget for 2012020 is about Ggof CO2 eq. the EXACT instrument ha of perennle}I garden{ approximately233.2 Pre;eryatlop and pro_motlon
2015 58.5 million GEL. Averageannual dev_eloped by the _Foo_d and were planted in 2015 | GgCO2 have been of biodiversity (genetic
Purpose Agriculture Organization (FAO).| 2019. resources).
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Level (national, regional, loca)

Budget, sources of funding,
implementing agency

Emission reduction

potential
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Methodology and basic
assumptions

Progress in
implementing the
measure

Achieved result.
Emission
reduction

Environmental and
social benefits

- Effective use of gricultural lands in reduction in reduced sincéhe start
2030 | Georgia through the cultivation of Funding source emissions. Annual crops will be replaced b of the project. Social benefits In the period
perennial crops. state budget. perennials. 20152019, the total number
By 2030, of beneficiaries under the
Implementation level: National approximately 746.1 "Implement the Future" was
Implementer: Ggof CO2 eq. 1,350. The soci@conomic
Ministry of Environment Protection Emission reduction. situation of the rural
and Agriallture of Georgia/ A (A) IP population has improved.
Rural and Agricultural Development
Agency.
Title: Budget: 19.7 million. euro. Average annual Emissions were calculated usind A project NA Environmental benefits:
Dairy sector modernization and reduction in the EXACT model developed implementation guide Conservation and promotion
markets Source of funding State Bdget / emissions of by the Food and Agriculture document has been of biodiversity (genetic
Access project IFAD International Fund for approxinately 30.3 Organization of the United developed resources);
(DIMMA). Agricultural Development./Adaptatio GgCO?2 eq. Nations (FAO) Protecting the soil from
Fund As a result of the degradation.
ong Purpose _ By 2030, emissions o project, better ) _
oing Promoting rural economic Im_p_lementer: ) _ will be _reduced by In the beginning poorly managed pa_stures per Social be_neﬁts 5,000 grants;
2020 development, overcoming poverty Ministry of Environment Protection approximately 303.1 | degradegastures, and as a resy 10,000 ha will be 400 new jobs; 6,000
through the development of a and Agriculture of Georgia / A (A) IP| GgCO2 eq. of improvement will be non obtained in the individuals will undergo
2(;24 competitive, sustairide and diversified| Rural and Agricultural Development degraded. following regions: training; 300 km required
dairy industry; Agency. Imereti, Samegrelo infrastructure (road), 10,000
The project will help dairy farmers. It ZemoSvaneti and ha of better managed pasture
will also facilitate the creation / Samtskhelavakheti,
development of an effective pasture Rachalechkhumi and
management system. Kvemo Svaneti,
Kakheti and Kvemo
Implementation level: National Kartli.
Title: Budget: - Average annual Emissions were calculated using A reseach document NA Environmental benefits:
Reduction of emissions from enteric reduction in the EXACT model developed was prepared Conservation and promotion
fermentation in cattle. Optimize food | Funding source: emissions of 6.8&g by the Food and Agriculture of biodiversity (genetic
quality and improve nution. Climate Fund (GCF); International CO2 eq. Organization of the United resources)
Donor Development Agencies. Nations (FAO).
ong Purpose ) ) ) ) .
oing Improving feed quality and reducing Im_p_lementer: ) . There are a variety of food Social benefits: .
2021 | eMissions for cattle. Ministry of Environment Protection resources in the countryhe Increase farmers' incomes ar|
and Agriculure of Georgia. content of condensed tannins ar increase welfare
20'30 Implementation level: Local other mixtures in Georgian grap

varieties is sufficient to reduce
intestinal fermentation.

Also, it is assumed that the
system will include 20% of
smoked goods in 2021, and by
2030 this figure will reach 80%.
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3.3.5 Land Use and Forestry Sector

Land use, land use change, and forestiyL(UCF) is one of the most important sectors of greenhouse gas
emissions and absorption in Georgia. The key categories of the sector are forest lands and meadows, as well
as arable lands, especially perennials.

Georgia's forests, which cover about 40% ¢ tountry's total area, play a crucial role in Georgia's
greenhouse gas balance. The s@onomic situation in the country after gaining independence has had an
extremely negative impact on the forestry sector and has had a direct impact on foraists, ttea
significant reduction in their carbon dioxide absorption potential. Nevertheless, the National Greenhouse
Gas Inventory Report in Georgia (192017) shows that forests are a significant absorber of greenhouse
gases and can make a significanttabntion to climate change mitigation under consistent measures.

The same can be said for the other categories of the sector, the situation of the 1990s, like the forest sector,
had a negative impact on the areas occupied by perennials, as well agdlowsnaad pastures. According

to statistics, there is a decrease in the area occupied by both annual crops and périnmsasmple, in

1990, perennials occupied 334 thousand hectares in the country, while in 2015, they decreased to 109.6
thousand hectas. Unfortunately, the current statistics do not show any land use categories or changes in
them in terms of category change, however, a high rate of pasture and meadow degradation is evident. Due
to the degradation of pastures and forests, the carbaresteation potential of the LULUCF sector is
significantly reduced>.

The main challenge for the sector is forest degradation, which is mainly caused by unsustainable and
inefficient use of forest resources. Timber still remains the main source of énetggl areas, with 90%

of the rural population partially or completely dependent on timber for space heating, water heating and food
preparation. In addition, access to both energy efficient technologies and alternative energy resources is
limited. In the wake of this and the soeamwonomic background of the country, the ongoing processes in the
forestry sector over the years have been characterized by frequent institutional and legislative changes due
to the instability of political and strategic priges. Due to the lack of a clearly defined strategy and action
plan, the processes failed to develop consistently, violating the necessary preconditions for the sustainable
management of the sector, which implies a sound legal framework and adequatealfiaadchuman
resources. Incomplete and outdated information on quantitative and qualitative indicators of forests did not
allow for longterm planning of forest management and sustainable forest use in accordance with the
functional purpose of forests.

To eliminate unsustainable forest management, the Georgian government launchedaalarfpeest sector
reform in 2013 and should complete it by 2820 The objectives of the forest sector reform are (a) to
change current approaches to forest use andgeanent, (b) to develop a unified forest management system,
and (c) to improve the institutional and technical skills of forest management bodies.

The process was based on the "National Forest Coritapproved by the Parliament of Georgia, which is
the main framework document defining the policy in the sector and which aims to introduce a sustainable
forest management system in the country. Actions related to the development of the sector to ensure the

74 Source: National Statistics Office of Geiarg

"SAccording to the BAU scenario of the Low Emission Development Strategy (2017), by 2030 the LULUCF sestitir nithain
a carbon absorber, although its absorption potential will decrease by 6.5 times and therefore it will be closer tmiheategssy.
TON17421_,11/12/2013
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implementation of the National Forest Concept aréecedd in the documents of the Third National
Environmental Action Program 202021 (NEAP Ill)’, the Georgian Biodiversity Strategy and Action
Plan (20142020)"8, the Georgian Rural Development Strategy and Action Plan {202@)".

In particular, the Tind National Environmental Action Program of Georgia (NEAP IIl) identifies 5 main
objectives (Objective (1): to improve the legislative framework and introduce a sustainable forest
management system; (2) to reduce forest pressure by encouraging thealiseafive fuel sources (3)
Strengthening the capacity of forest policy, management and control agencies, (4) promoting the use of forest
ecosystem services, (5) promoting forestry education development and raising public awareness), which
should be facitated by the 26 joint actions under these objectives .

The Biodiversity Strategy and Action Plan (2e2@R20) has two national objectives (B.1 and C.3) related to

the forestry sector, and 25 related actions should ensure the establishment of a legiglatigétutional
framework to ensure the sustainable forest use of the country, effective law enforcement mechanisms and
regular monitoring. Introduction, prevention and/or mitigation of forest degradation. As for the rural
development strategy and actiplan, the priority measure is to improve the management of water, forest
and other resources in the targeted rural areas, which is reflected in the activities of sustainable use of forest
resources, forest maintenance and restoration, as well as &gisstation and inventory activities.

The importance of forest resources and their sustainable management is mentioned in the codetsfs top
climate policy: Georgia's National Defined Contribution (NDC) identifies forests as the main sector of
nationa climate action, which has a quantitative commitment to make sustainable forest management
broader. To mitigate climate change in the forestry sector, the Government of Georgia considers the
following three measures as priorities: (a) establishing sadtiginforest management practices; (b)
Implement reforestation/forest restoration and promote natural restoration; and (c) increase protected areas.

Progress in the sector is noticeable as a result of the actions taken-i20A@1 3 he Parliament of Geoagi

has adoptéd a new Forest Code, which has been under development since 2016. With the development of
the new Forest Code, it can be said that the fulfillment of the obligations defined by international as well as
the abovementioned national strategi¢ms starteth.

The new draft Forest Code is built on the principles set out in the National Forest Concept and changes
approaches to problematic issues such as:

- Fragmentation and reduction of forest fund

- Incomplete data on quantitative and qualitative iattics of forests

- Neglecting the multifunctional use and economic potential of forests
- High population dependence on firewood and forest degradation

- Weak institutional model of forest management body

- Lack of qualified staff

"Resolution of the Government of Georgia ~1124 22.05.2018
78 Resolution of the Government of Georgia N343 8.05.2014

“Resolution of the Government of Georgia ~631 30.12.2016
80 May 22, 2020

811tem N299 of the National ActioRlan(2015 for the Implementation of the Association Agreement between Georgia and the EU
and the Association Agendafi Pr epar ati on of a new Forest Code; Review and
sublegislative normative acts "
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At the same time, the new bill mis the country's commitments to EU integration and international standards
in the sector.

Significant progress has also been made in forest inventory, with periodic forest inventory being one of the
main and statistically reliable data sources, not anligims of sustainable forest management, but also in
terms of the full involvement of the forest sector in the climate change process. Foresryrwilitnprove

the quality of national greenhouse gas inventory, as well as increase the reliabititgstfviulnerability
assessment and adaptation measures.

In 2019, with the support of the German government, the country launched the first national forest
inventory??, the final results of which will be in 2021. However, since 2013, significant progreteéas
made in terms of detailed forest inventaoties

At present, as a result of the inventadata on 20% of the forest fund have been updated, including fully at

the level of Adjara, Guria and Samtsklevakheti regions (except Adigeni forest distria)well as specific

forest districts (Kharagauli, Lagodekhi) in Imereti and Kakheti regions. It is noteworthy that outdated data
on forests have been a constant i mpedi ment to th
communications on thate change. However, within the third and fourth national reports, the forest massifs

of Adjara, Zemo Svaneti, BorjorBakuriani, Guria, Kakheti and Mtskhekdtianeti were assessed, and the
vulnerability of local forest ecosystems to current climate ghawas analyzed. Based on the results
obtained, adaptation measures to climate change were drawn up and project proposals were prepared.

Progress has been made in the country since the preparation of the Third National Communication, including
the implematation of recommendations. In addition to improving the institutional and legislative
framework, the scale of reforestation and the fight against forest pests and diseases has increased since 2015
responding to the Intended Nationally Determined ContiobuINDC) commitment (Implementation of
reforestation measures by 2030 of predetermined 1500 ha and production of natural renewal promotion
measures at 7500 ha). For example, 250 hectares of forest destroyed by fire in the Borjomi gorge were fully
restoed.

Progress has also been made in implementing the mitigation measures outlined in Georgia's second updated
biennial report. In addition to the activities carried out in the forest sector (category of forest lands); in 2011
2015 Thilisi City Hall plantegberennial plants and developed green spaces in Thilisi Municipality, planted
820,000 trees, rehabilitated Turtle Lake (29.2 ha) and Khudadov (66.5 ha) forests. "Ecological Islands" were
created in different parts of the city and the green cover of thincityased by 8.1 fa

In order to implement sustainable pasture management and modern systems, a number of projects were
implemented in 2012018 aimed at reducing grazing pressure in the forests surrounding the pilot areas. The
project "Improving Biodiersity in Priority Transboundary Protected Areas of theMargechauri Region"

was implemented by the WWF Caucasus Program Office and funded by the German Ministry for
Cooperation and Economic Development (BMZ). The German National Office of the WorddRvndi for

Nature (WWF) has taken action to improve grazing practices on winter pastures near the Chachuna Reserve.

82The National Forest Invetory (NFI) is conducted every 10 years and covers the entire country. The National Forest Inventory
focuses on obtaining general information for use in forestry policy and strategic dec@&ong.

83Detailed forest inventory / foreshanagement (FMI) is carried out at the level of the forest district (often coinciding with the
boundaries of the municipality) and a management plan is prepared based on it.

84 According to expert estimates, one tree absorbs 0.007 tons of CO2 per yemnaedudt of the implemented measures will

capture an average of 4.5 g of CO2 per year.
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Also one of the most important components was the protection of the floodplain forests of the Chachuna
reserve and the natural renewal & fhrest.

Another project was implemented in Tusheti protected areas. The aim of the project "Integrated Erosion
Management in the South Caucasus" was to assess the ecological condition of pastures in Tusheti protected
areas and their use, and to implenmaftt projects aimed at reducing erosion. Although the project did not
directly envisage forest rehabilitation, it was significantly aimed at regulating the grazing process, which
helps to improve the grazing process in Tusheti protected areas. Witlfiiartiezvork of the project, a so
called ATushet:i Erosion Prone Pasture Model 0 was
sections in protected areas and their rehabilitation. Based on the model, pilot sections were selected where
agrotedhnical activities were carried out (Shenako village and Jvarboseli village). Pasture fencing and
restoration measures were carried out on selected sections. Actions were also taken to rehabilitate the forest,
including fencing off sensitive sections thrdwugn electric fence and afforestation. During the same period,

with the assistance of the German Society for International Cooperation (GlZ), a pasture monitoring
methodology was developed for Georgia, Azerbaijan and Armenia, "Monitoring Guide for Wastard3

in Azerbaijan and the Caucasus." In addition to assessing pasture condition, the guide also includes
approaches and recommendations based on which basic recommendations for pasture management are
prepared. These include load norms, calendarsjatimtis, methods for detecting and managing eroded
sections, improving pasture condition and designing sustainable use measures, monitoring and more. Based
on this approach, Nakresi ScientifResearch Center for Species Conservation conducted studies and
prepared or is preparing management plans for the following protected areas: Lagodekhi Protected Areas
(protected area); Vashlovani Protected Areas (Traditional Use Zone); Tusheti Protected Areas (Traditional
Use Zone, Protected Landscape); Borjgtharagali National Park (traditional use zone).

As for the increase of protected areas, in addition to the expansion of trafifiootcted areas and/or the
creation of new protected areas, Georgia is also developing an emerald ffet@uamently, 18.45% othe

total territory of Georgia (approximately 1.2 million hectares) is part of this network, of which 46 units of
territory have already been approved - E2bmitted.

Along with the implemented projects, important actions are planned, which should respotalthe
challenges in the sector and the international commitments made by the country. According to the
Climate Action Plan of Georgia (2022030), fundamental directions have been identified for the
forestry sector: (1) restoration of degraded forest) (nanagement of forests in accordance with the
principles of sustainable management, (3) expansion of protected areas, (4) Facilitate changes in
unsustainable andnefficient forest resources usage practices. If joint action is taken under these
guidelines, greenhouse gasonsumptionby the forestry sector will increase by 12% by 2030 compared

to without them (calculations were made using the EXCT model).

Despite the above and some progress made, the sector still faces many challenges, including gaps in
regulations and normative documents. Accordingly, the newnsuinative documents to be developed
under the new Forest Code should fully reflect the reservations, which in the future will further strengthen
the effective implementation of measures thagatly affect the adaptation of forests to climate change and
mitigation of climate change impacts. Incomplete, unreliable and outdated forest inventory data are also

85|UCN categories
86 https://www.coe.int/en/web/beronvention/emeraltetwork
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considered to be one of the major challenges. The ability to quickly update informaities @ie country
depends on the relevant financial and human resources. The limited knowledge, practical skills and
experience of governing bodies have a significant impact on the quality of effective law enforcement and
the fulfillment of obligations undestrategic documents. The small scale of actions related to the
development of the alternative fuel market and energy efficiency does not allow for sustainable use of timber.
At the same time, the level of public awareness in the country is still lowhvelfiects the establishment

and proper functioning of a sustainable forest management system.

In addition, guidelines for climate change mitigation measures and climate change impact adaptation for
Georgia's forests have not yet been developed, whichdsfaym the basis for a climate change mitigation

and adaptation plan for vulnerable forest groves; there has been no categorization and zoning of forests,
which would also make it easier to assess their vulnerability to climate change. A state progtem for
provision of fuel resources to the population has not yet been developed, which will assess the feasibility of
using possible alternative fuel resources to eliminate energy shortages.

Like forests, there are a multitude of challenges for other caésgiorthe LULUCF sector (arable land,
especially perennials, meadows and pastures). The scarcity of data on agricultural land degradation hinders
full-fledged assessment and forecasting. There is little data on the changes in categories and the reasons fo
the change. With the lack of data, there is a lack of knowledge and experience in the production ef climate
friendly agriculture and new technologies. In response to the challenges, the country is working to improve
the legislative framewofk, as well ago prepare a number of strategic documents and actiorffltre
consistent implementation of which will reduce emissions from land use change and forestry activities.

A detailed description of completed, ongoing and planned mitigation measures inth&CEWsector is
presented in the table below.

87 In accordance with the third, fourth and tenth chapters of the Association Agreégynexitisetween Georgia and the European
Union on June 27, 2014.
88 Detailed information is given in the Agricultural Sector section.
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Table3.3.51: Implemented, ongoing and planned mitigation measures in the LULUCF sector
Title and Objective Budget, sources of funding, Emission reduction Methodology and basic | . el ress [ Achieved result. | i nmental and social
# SIS i i implementing agenc otential assumptions TP EmE Ty i Sl benefits
Level (national, regional, local) p g agency p p measure reduction
Title : Adapted Sustinable Forest Budget: 2 million euros. Annually- 8.7 GgCO2 Inventory difference Sustainable forest Total emissions of | Environmental benefits:
Management (NAMA) in Source of funding Austrian eq. By 2030 method used (on IPCC management approximately 43.5 | Planned forest use, forest
Borjomi-Bakuriani Forest District. Ministry of Agriculture and Forestry 2006 AFOLU); Biomass practices were g CO2 have been maintenance and other forestn
Implem Objective: Biodiversity 1.5 r_niIIion Euros, 0.5 million Euros con_version and expansion implemented on redgced in the activities based on a igear
ented | conservation, forest restoration Co—flna_lnced by the Government of emission factor on stock 45,000 ha_of _fore_st, period 20162020. fore_st managemen_t plan.
1 (2013 planting, forest protection, by Georgia ] growth is used to calculate 60‘h5a_ on firefighting Social benefits Ind_lgenous
2015) creating the capacity of staff Implementer: LEPL National Forest the current stock of adivities, 4.3 ha on people employed in the planne|
working in forestry. Agency, BFW biomass. forest restoration forestry work (at least 100
Implementation level- regional with the support of people seasonally), unimpedeq
natural renewal. access to resources as a resul
of planned forest use
Title: 2008 Restoration of Forest Budget: 1.5 million euros Annually- 11 Gg of To calculate the potential for | 20152019- An By 2020, 15.35g Environmental benefits:
Burnt as a Result of Russia Source of funding Governnent of CO2 eq. By 2020 reducing greenhouse gas additionall44 ha area | of CO2 has been Restored forest ecosystem,
Georgia Armed Conflict Finland emissions, the following was restored at the reduced. conserved biodiversity
(Borjomi Gorge) Implementer: UNDP, LEPL assumptions are made: expense of the Forest Social benefits Capacity
Purpose:forest restoration National Forest Agency Western Georgia will Agency building for forestry workers
planting, forest protection, accumulate 1 hectare of and locals.
Implem biodiversity c_onservation. forest in2011:6.6 tons of Thg projetalso promoted
ented Imp_lementatlon level - C0O2; 201215.3 tons of agnpulture, tourism and
2 (011 regional CO2; environmental education,
2015) 201325.8 tons of CO2; 2014 which helped grow the
36.6 tons of CO2; 20187.4 economy and improve living
tons of CO2; 2014638.4 tons conditions.
of CO2; 201769.6 tons of
CO2; 201881.2 tons of CO2;
201993.4 tons of CO2; 2020
106.4 tons of CO2;
Title : Establishment of Javakheti Budget: 2.25 million euros Annually-12.8GgCO2 | Addition of the 2006 IPCC The Javakheti By 2020, 114.55g Environmental benefits:
Protected Area in Georgia. The area| Funding source KFW eq. Guideline2013 on National Protected Area (19,28¢ of CO2 has been High level of protection and
mainly includes highland and Implementer: WWF, LEPL Agency Greenhouse Gas Inventory: | ha) was established, | reduced conservation of biodiversi
swampy areas of Protected Areas Wetland Soil (Methodological| with appropriate components
Objective: Biodiversity Guide for Wetlands fqr |nfr_astrycture and a Soc_ie_{l benlefits Creating
conservation and CO2 absorption. Wetlands and Dry Soils and Ieglslatlve_z base. addltlona_l income and .
Implementation level- regional Wastewater) Javakheti Protected oppqrtunmes fqr local people in
Implem If 1 hectare area does not dry| Areas have _been the_fleld of tourism and
ented 0L_Jt, 23.5 tons of CO2 per yeal expanded_ since 2_020, agriculture
3 (2010 will be saved. The total area | the law will enter into
2011) of peat soils in the Javakthi force in 2021 and
Protected Area is 547 officially 3 dams will
hectares. be added: 629 ha in th
evening, 4031 ha in
the Paravani Lake, 211
ha in the Abuli Lake.
Total: 4871 ha will be
added.




Status

Title and Objective
Level (national, regional, local)

Title: Demonstrate benefitsf
sustainable pasture management in
Georgia for climate change

Budget, sources of funding,
implementing agency

Budget: - 1.39 million. euro
Source of funding:EU / UNDP

Emission reduction
potential

On average per year
10.2Ggof CO2
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Methodology and basic
assumptions

To calculate the potential for
reducing greenhouse gas
emissions, the following

Progress in
implementing the
measure

In the central part of
Vashlovani National
Park, on the identified

Achieved result.
Emission
reduction

By 2020, the total
has ber reduced to
71.73GgC0O2

Environmental and social
benefits

Environmental Benefits:
Mitigation of environmental
degradation

Implem | mitigation and adaptation and Implementer: LEPL Agency of assumptions are made: section along the Social benefits Empowering
ented benefits for local communities Protected Areas The average annual emission Lekistskali River, the local population, promoting
(2013 Objective: To demonstrate the from 4,300 hectares of 4000 ha of degraded livestock and sheep breeding
2016) benefits of climate change degraded pastuseare 10,248 | pastures and 300 ha o
mitigation and adaptation Ggof CO2. sheep migration routeg
measures to local communities have been completely
Implementation level - regional rehabilitated.
Title: Expansion of protected areas| Budget: $ 1.3 million Average peyear- To calculate the potential for | Sustainable By 2020, 27.9Gg Environmental benefits:
in Adjara regon and improvement Funding source GEF 22.9GgCO02 reducing greenhouse gas Management Area of CO2 has been High level of protection and
of management efficiency. Implementer: LEPL Agency of emissions, the following Increased: reduced conservation of biodiversity
Objective: To improve the Protected Areas assumptions are made: Machakhela National components
management of protected areas and 1 hectare of agricultural Park (8,733 ha area) Social benefits Creating
reduce CO2 emissions forest area is collected was established, an additional income and
Implem Implementation level - regional (according to 2015 data) appropriate opportunities for local people in|
ented 0.73tC, in case of change governance structure the_fleld of tourism and
(2014 of its status it will (or Natl_onal Park agriculture
2018) accumuéte-0.87tC (3.2t Governing Board)
CO2). Machakhela forest was established, a
area- 7,174 ha. deep eological and
resource use
inventory was
completed, and
detailed management
zoning was defined.
Title: Restoration of 625 ha of Budget: Not estimated Annually-11.5Gg The EXACT41 model is used| Forest restoration Reduced by 2020 | Environmental benefits:
degraded forest area (including fire | Source of funding State budget CO2 eq. in accordance with the projects have been (40 ha cultivation) | Restored forest ecosystem,
forests) through forest cultivation anlementer: LEPL National Forest “Gnreenwzrsggggég\)/egg?ry prepared forbthe to 0.8Gg CO2 gon_st?r!\)/ed tf)_iodliverfity
: : gency anual . activities to be ocil benefits locals
Ongoin I(mp(;ﬁ_fng?enr:?trlggkl)f;)el - National ACT is a meteringystem that | implemented in 2020. employed on jobs
g (2020 determines the carbon stock g In 2020, forest
2023) well as the scale of change planting will be carried
(including emissions and out on an area of 40
absorption) by land area and i| hectares.
measured in tonnes of CO2 Recovery areas are
equivalent/ha per unit year. being identified
Title: Rehabilitation of 2,411 ha of | Budget: Not estimated Per year 6.9 Gg of The EXACT model is used in | £qrest restoration Reduced (20 ha Environmental benefits:
degraded forest area by facilitating | Source of funding state budget; CO2 eq. accordance with the project for 267.1 ha recovery) by 2020 Restored forest ecosystem,
natural renewal Glz ) Greenhouse Gas Inventory area has been to 0.4Gg CO2 conserved biodiversity
Objective: Rehabilitation of 800 ha Implementer: LEEL National Forest| Gmd(_elmes (IPQC 2006). EX prepared. Restoration Social beneflt_s locals
Agency, LEPL Adjara Forest ACT is a metering system tha employed on jobs
Ongoin of d_egraded forest area _by the Agency, Thilisi Municipality City determines the carbon stock g of degr_aded forgst
g (2020 National Forest Agency in 2020 Hall Ak’hmeta Municipality well as the scale of change area will be carried
2024) 2023 (20 ha annually). ‘ (including emissions and out 'by LEPL
National Forest

Restoration of 600 ha of degraded
(subalpine) forest area by Adjara
Forest Agency in 2012024.

Rehabilitation of 991 ha of forest

area by Akhmeta Municipality in

absorption) by land area and i
measured in tonnes 602
equivalent/ha per unit year.

Agency in 2020.

Restoration of 20 ha
of degraded forest

area by Thilisi




Status

Title and Objective
Level (national, regional, local)

Budget, sources of funding,
implementing agency

Emission reduction
potential
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Methodology and basic
assumptions

Progress in
implementing the
measure

Achieved result.

Environmental and social
benefits

20202024. Increase greenhouse ga: Municipality - in
absorption potential. 2019.
Implementation Level - National
(in different regions)
Title: Establish sustainable forest Budget: Not estimated Per year 560Gg of The EXACT model is used in| gqrest management NA Environmental Benefits:
management praces through the Source of funding statebudget; CO2 eq. accordance with the plans for 63,763 ha Long-Term Forestry Measures,
implementation of sustainable GEF; Government of Slovenia; Greenhouse Gas Inventory (Chokhatauri, Sustainable Resource
management plans Government of Germany, Guid(_elines (IP(_:C 2006). EX Lanchkhuti) have Extr_action ]
Objectve: To estabish sustainable | [THETERC IS ) co o etormines he carben stock 4 2CCT prepared and 2ccess to foreet resources as 4
forest management practices in the A P ; SSIfJ D ¢ t of I as th e of ch 9 approved It of ized f t 9
; area 002,109 ha according to the | 29€"°Y: epartment o we? as Ine scale ol change result of organized forest use
Ongoin forest management plan prepared fd Environmental Supervision (includingemissions and 1eld works
8 9(2020 101es b a?_::_ ent pla plfp?tﬁ 9 Department of Biodiversity and absorption) by land area and if completed 21,116 ha
2027) invgltjgrlf,levi:éﬁsaﬁssoz?nr;iléeg € | Forestry measured in tonnes of CO2 | (Lagodekhi)
forestry measures (forest restoration| Akhmeta Municipality A (A) IP equivalent/ha per unityear. | Field works ae
forest maintenance, sanitary felling, | "Tusheti Protect Landscape underway on 131,842
timber production, etc.) Arranging | Administration” ha (Akhmeta,
forest infrastructure Lentekhi)
Implementation Level - National
(in different regions)
Title: Edtablishing sustainable forest| Budget: Not estimated Annually - 393Gg The EXACT model is used in| 5 project application | NA Environmental benefits:
management practices by Source of funding state budget; of CO2 equivalent. accordance with the has been prepared _reduced Qe_gradation caused b
strengthening oversight and capacit GEF; Grgenhouse Gas Inventory and submitted to the |Ileg_al acthltlles
Objective: To establish and Implementer: GIZ, LEPL National Guidelines (IPCC 2006). EX | Grgen Climate Fund Social benefits Increased |
implement sustainable forest Forest Agency; SSD Department of] ACT is a metering system thaf access to fore§t resources as g
management practices in 270,807 h{ Environmental Supervision determins the carbon stock ag result of organized forest use
Planned | of forest area by strengthenitige well as the scale of change
9 (2020 | supervision, sustainabledging and (including emissions and
2027) production of firewood, legal absorption) by land area and i
framework, knowledge management me‘%S“red In tonnes 9f coz
and capacity, measurement, equivalent/ha per unit year.
reporting and verification (MRV)
system.
Implementation Level - National
(in different regions)
Title: Protection and sustainable Budget: Not estimatd Annually -51 Gg of The EXACT model is used in| posearch is underway| NA Environmental benefits:
management of the approved and Funding source Not identified CO2 equivalent. accordance with the to prepare appropriate Conservation and protection off
candidate Emaid Forest Area within | Implementer: LEPL National Forest Greenhouse Gas Inn®ry management plans biodiversity
the Territory Agency; LEPL Agency of Protected Guidelines (IPCC 2006). EX for 337,730 ha (9 Social and Economic Benefits
Planned | Obiective: To protect and sustain Areas; ACT is a metering system tha places) in Samegrelo Development of addihal jobs
10 (2020 643,100 ha (59(_),103 hg approved, Department of Biodiversity and determines the carbon stock g Zemo Svaneti and and incomes through the
2030) 52,997 ha candldat_e) within the Forestry (MEPA) well as the sc_ale_ of change Rachalechkhumi development of mukpurpose
approved and candidate Emerald (including emissions and Kvemo Svaneti forest use, both for the local
Network area. absorption) by land area and i regions. population and for forest
Implementation Level - National (in measured in tonnes of CO2 management bodies
different regions) equivalent/ha per unit year.
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Status

Planned
(2020
2030)

Title and Objective
Level (national, regional, local)

Title: Protection and/or sustainable
management of the forest area withir|
the extended and némnprotected
areas

Objective: To protect and / or
sustainably manage the forest area d
38 hectares (29 hectares of Javakhe
protected area, 9 hectares of Kolkhef
protected area) within the extended
protected areas.

Protection and/or sustainable
managenent of 162,895 ha of forest
area within the new protected areas.

Implementation levet Regional

Budget, sources of funding,

implementing agency

Budget: Not estimated
Funding source Not identified
Implementer: LEPL Agency of
Protected Areas;

Emission reduction

potential

Within the
Extended Protected
Areas: 4330 ECG of
CO2 by 2030

Within the New
Protected Areas: By
2030- 212.9 g of
CO2 equivalent.

from where:

Established Erusheti
National Park 7.0
Gg. CO2 eq.

Established Racha
National Park 28.7
Gg. CO2 eq.

Established Racha
Lechkhumi
protected areas
48.1Gg. CO2 eq.

Estabished Aragvi
Protected
Landscape 39.8
Gg. CO2 eq.

Established Svaneti
Protected Areas
37.2Gg. CO2 eq.

Established
Samegrelo
Protected Areas
20.6Gg. CO2 eq.)

Established Trialeti
Protected Areas
7.8Gg. CO2 eq.

Established
Brotherhood
Protected Aeas-
15.8 GHz CO2 Eq.

Established
Athenian Protected
Areas- 7.8 GHz
CO2 eq.
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Methodology and basic
assumptions

The EXACT model is used in
accordance with the
Greenhouse Gas Inventory
Guidelines (IPCC 2006). EX
ACT is a metering system tha
determines the carbon stock g
well as the scalef change
(including emissions and
absorption) by land area and i
measured in tonnes of CO2
equivalent / ha per unit year.

Progress in

implementing the

measure

No specific activities
have been initiated

Achieved result.

NA

Environmental and social
benefits

Environmental benefits:
Conservation and protection of
biodiversity

Social and Econonit Benefits
Developing Multipurpose
Forest Use Additional Jobs ang
Income for Both Local and
Forest Management Bodies
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3.3.6 Waste Sector

In Georgia, like other developing countries, waste management is associated with a number of financial and
environmentaproblems of national, regional and local importance. The waste sector in the country (solid
waste and wastewater) is an important source of greenhouse gas emissions. The waste sector in Georgia is
represented by swedectors of solid waste disposal siten(fills), solid waste biological treatment, solid

waste incineration and wastewater treatment.

The country strives to develop a solid waste management system based on best international practices;
Introduce an integrated waste management system to ghatif@) all residents have access to a elean
up/waste disposal service with modern regional landfills and transfer stations that will gradually replace
existing, norstandard landfills with modern methane systems; (b) a gradual reduction in the di$posal o
biodegradable waste at landfills; (c) an increase in the amount of recycled waste; and (d) production of high
quality compost.

In order to improve the solid waste management system, a number of important steps have been taken by
the responsible agencigsrecent years, which have completely changed the current situation. Landfills in

the regions were improved (infrastructure was built, fenced, weighbridges were installed, operators were
appointed, an accounting system was developed and introduced, etc.).

The infrastructure of the wastewater collection and especially the treatment system in the country needs to
be significantly improved. Regulating the water supply and sewage system remains a significant challenge
in Georgia.

Although fundamental changdgve taken place in the waste management sector, the current data on
mitigation of greenhouse gas emissions are almost unchanged. In the future, the implementation of current
and planned activities in the sector is expected to yield significant praetceis.

At present, the waste management sector is regulated by legislation, strategic documents and international
commitments made by the country in the field of waste management in accordance to Euro directives.

In Georgia, like other developing coues, solid waste management is associated with challenges of
national, regional and local importance and a number of financial and environmental problems. According
to the results of the National Greenhouse Gas Inventory in Georgia, the disposal ofiastédand
wastewater in the waste sector is an important source of greenhouse gas emissions.

Significant changes have taken place in the waste management sector spresahéatiorof Georgia's

Third National Communication to the UN Framework Convantio Climate Change. A waste management
policy (legislation and strategic documents) has been developed in accordance with European directives and
taking into account the experience of developed countries. At present, almost all (except Adjara landfills)
existing norrhazardous waste landfills are operating according to the compliance plan; In accordance with
the requirements of the legislation, landfills were closed wandsfer stations were constructed, and
construction of new, international standard, ioegl norhazardous waste landfills was planned.
Rehabilitation/arrangement of wastewater network and construction of wastewater treatment facilities have
been implemented, are underway and are planned throughout Georgia.

Nevertheless, emissions from thaste sector are characterized by an upward trend over the years; In
particular, methane emissions from existing household waste landfills are increasing due to the increase in
the amount of biodegradable waste disposed of in land¥iighane emissionsdm existing landfills are
managed only at the landfill in Rustavi under the auspices of the Georgian Waste Management Company
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Ltd., where a torch in accordance with modern standards for landfill gas combustion was installed in 2020
and methane emissionsamagement is underwayhe problem is the lack of accurate data on both the
amount of household waste generated and its fractional composition. Also, the information on the condition
of wastewater treatment systems in industrial facilities is inaccurate.

The waste sector in Georgia is represented byseutors of solid waste disposal sites (landfills), solid waste
biological treatment, solid waste incineration and wastewater treatment. In recent years, a number of
important steps have been taken by tispoasible agencies to improve the solid waste management system,
which has completely changed the current situation. Improvement of existing landfills was carried out: all
landfills were fenced, infrastructure was arranged, weighbridges were installeatoop&ere appointed,

an accounting system was developed and introduced, etc.

Landfills

At present, there are 57 official municipal landfills in the country: one landfill in Thilisi, two in the
Autonomous Republic of Adjara, and 54 landfills in the ragiof the country. Only two landfills (Thilisi

and Rustavi) have the right to continue operating on the basis of a permit issued in accordance with the Law
of Georgia on Environmental Impact Permits. Of the remainih@abdfills, 23 have already been cbals

and 3 landfills are still operational.

In the future, by 2025, it is planned to arrange 7 new regional landfills throughout Georgia, in accordance
with international standards, the construction of the eighth landfill has already started in Adjaesend,

all landfills together must fully ensure the safe disposal of household waste generated in the country for the
environment and human health.

Household waste is mainly collected in cities and district centers. Part of the rural population dses not
the cleaning service. This part of the rural population dumps household as well as hazardous waste in the
surrounding rural areas, in ravines, riverbeds, thus creating hundreds of uncontrolled, naturaffandfills.

In most municipalities, there 130 accurate information on the size of the illegal landfill areas, the exact
fractional composition and quantities of waste dumped there. Their closure/remediation is included in the
National Strategy for 2020.

Information on the composition of municipahste in Georgia is based only on studies or expert assessments
conducted within the framework of various international projects (in Thilisi, Kvemo Kartli, Kutaisi, Kakheti
and Adjara Autonomous Republid)ccording to this assessment, the waste genetgtdtie population

living in cities and districts varidsom each othein quantity and composition.

Separation of municipal waste is fragmented in municipalities. A large amount of biodegradable fraction is
found in municipal waste to be disposed ofandfills, the decomposition products of which are a source of
methane emissions.

Composting

The country lacks the technical and technological capabilities for biodegradable waste recycling, human
resources with relevant skills. Composting of organic wastarried out in fragments. Only individual
farmers and smaltapacity composting plants in Marneuli produce compost from biodegradable waste. At

89 Generally a natural landfill is an uncontrolled dump of construction and household waste.
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the same time, currently only a newly established company in Kutaisi (within the framework of an
internatioral project) has received an official permit for composting in the country.

Incineration

Insufficient awareness from stakeholders and the public involved in waste management issues leads to the
practice of open burning of green waste, used oils and@laatte by the population. The latter causes air
pollution and poses a threat to both human health and the environment.

Incinerators operating in the country operate only on medical waste, without further use of energy.
Wastewater

One of the most importasburces of greenhouse gas emissions from the waste sector is wastewater, which
includes domestic, commercial and industrial wastewater. Lack of wastewater treatment facilities and
sewage network in cities and regional centers, out of order treatmers [péevet a negative impact on the
environment, polluting rivers and other waters, which in turn poses a great risk to human health.

Today, 80% of the country is connected to the sewage network. Although the sewage network has been
significantly improved, iis provided only to the population living in the centers and cities of the regions.

As for the rural population, most of them are without sewage system. There are 45 treatment systems in
Georgia, however, most of the wastewater treatment facilities dproeide quality treatment. Only 4
wastewater treatment plants (Gardabani (serving TRlistavi and Mtskheta), Batumi (Adlia), Kobuleti

and Sachkhere) more or less meet modern standards.

Sewage treatment plants in accordance with international starai@ds test mode in Ureki, Anaklia,
Zugdidi and Paoti. A total of 48 sewage projects are underway and planned (27 projects include sewage
network construction and 21 projeeonstruction of treatment facilities, of which 7 treatment facilities are
underconstruction and 14 are planned). Modern, biological treatment technology has been selected for
wastewater treatment in treatment facilities. Clearly, after the treatment plant is put into operation, the
pollution of surface water bodies will be signifitly reduced, which will dramatically improve the living
conditions of the population and reduce the risk of adverse health effects.

Although fundamental changes have taken place in the waste management sector, the current data on
mitigation of greenhousgas emissions are almost unchanged.

Challenges remain the arrangement of wastewater collection and treatment system infrastructure, the
construction of new, regional landfills and wastewater treatment plants, and scarce and inaccurate
information on the @amposition and amount of wasfEo date, no existing and closed landfills, as well as
existing wastewater treatment plants, have a methane emission management system. The problem is the
scarcity of qualified local engineering staff in the waste sector.

Georgian Policy in the Waste Sector

At present, the waste management sector is regulated by legislation, strategic documents and international
commitments made by the country in the field of waste management.

According to the 201:2030National Waste Manageent Strategy goals and objectives, Georgia aspires to
become a country focused on waste prevention and recycling, which aspires to introduce an integrated waste
management system with the best international experiamsgstem that provides access taacl|mg/waste

disposal services for all residents, and a modern methane removal system will be introduced at all new and
closed (where cosgtffective) landfills;a system that provides a gradual reduction of biodegradable waste
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disposal and the production bigh quality compost from biowastas well as increasinthe amount of
recycled waste.

The Waste Management Code, which came into force in January 2015, establishes the legal framework for
waste collection, transportation, processing, storage and dispodadefines the rights and obligations of

the competent authorities. The Code introduced the European Hierarchy of Waste Management, clarified the
categories of landfills (hazardous waste, Hhazardous waste and inert waste landfills), tightened
sanctons/penalties for waste pollution, etc.

Under the Waste Management Code, from 2019, municipalities will be required to introduce a separate
household waste collection/transportation system, which is likely to significantly reduce the amount of
recyclablewaste to landfill as well as the amount of waste to be disposed of.

The document "Regional Development Program of Georgia-2028" approved in 2018, as well as the
document "Strategy for Development of Mountainous Settlements of Georgi20039(2019 emphasize

the balanced development of the country's regions. Which, among other activities, includes the maintenance
of water supply and sewerage systems and solid waste management systems, ensuring access to services.

The Government of Georgia has implented a number of measures to improve wastewater management,
which are being implemented by the United Water Supply Company of Georgia, managed by the Ministry
of Regional Development and Infrastructure of Georgia, for example with the financial supplogt o
European Investment Bank (EIB), theasibility study of Gori, Samtredia, Ninotsminda, Zestaponi was
completed.In addition, Telavi and Tskaltubo sewage treatment plants have already been built with the
funding of the World Bank, the project was irplented by the LEPL Municipal Development Fund of
Georgia under the control of the Ministry of Regional Development and Infrastructure, the final beneficiary
is the United Water Supply Company of Geord¢imaddition, the project, funded by the German Bfork
Reconstruction and Development (KfW), is conducting feasibility studies for the improvement of water
supply and sewerage systems in Samtredia, Vani and Biagfullawed by detailed design and future
construction works. With the financial supporttioé French Development Agency (AFD), the construction

of Khashuri sewage systems and treatment plant will be carried out. The design works of sewage systems
and wastewater treatment plants of Dusheti, Zhinvali, Pasanauri, Martvili, Kvareli, Abastumani and
Bakhmaro resorts have been completed.

The construction of wastewater treatment plants in Ureki and Anaklia has already been completed, which
will provide both mechanical and biological treatment.

In 2020, the Code enters into the Principle of "ExtendediRrer Responsibility” (EPR), which means that

the manufacturer and importer are required to ensure that their products (e.g. batteries, recycled vehicles,
oils, packaging materials and electrical and electronic equipment) are collected for separatogdcing

for further recovery.

In the context of an "Extended Producer Responsibility”, it is important for economic operators and, in
particular, producers of products containing biodegradable products or products with biodegradable
components to partipate in the entire life cycle of the substances, components and products themselves
from production to waste.

Providing adequate sewerage and sanitation systems to the population of the country, which includes the
regulation of sewerage system infrastase, is one of the mediuterm goals of the Second National
Environment and Health Action Plan of Georgia 22022 (NEHAR2).
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In 2019, a draft "Biodegradable Waste Management Strategy" was developed, which is expected to enter
into force in 2020. The sitegy aims to reduce the amount of biodegradable waste in landfills, promote
environmental mitigation and mitigate the effects of climate change.

In addition to the environmental, social and economic effects, the implementation of the legislative
requiremats and the objectives set out in the strategic documents in the waste sector have the potential to
reduce greenhouse gas emissions. This last one will help Georgia to fulfill its obligations under the Paris
Agreement.

The updated NDC does not set a tafgetmitigation in the waste management sector by 2030, but the
Climate Action Plan outlines measures that could reduce greenhouse gas emissions by up to 41% by 2030
compared to the traditional business development scenario. Georgia supports the devefdpmearbon
approaches through the promotion of innovative technologies and services tailored to climate change.

A detailed description of completed, ongoing and planned mitigation measures in the waste sector is
presented in the table below.
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Table3.3.61: Implemented, ongoing and planned mitigation measures in the waste sector

Title and Objective

Budget, sources of funding,

Emission reduction

Methodology and basic

Progress in

Achieved result.

Environmental

SIS i i implementing agenc otential assumptions T A S and social benefits
Level (national, regional, local) p g agency p p measure reduction
Title: Compost production in Marneuli | Budget: 90,000 GEL per year 0.075Gg CO2 eq. Emissions were calculated The enterprise has beel| In 2017, 90 tons of Environmental
municipality Source of funding local budget annually by 2030 taking inb account the amount| opeating since 2017 green and benefits: Reduced
Objective: Production oftompost from Implementer: Marneuli Organic Waste of reduced biodegradable wast| and supplies biodegradable amount of waste in the
biodegradable municipal waste. Processing Plant and composting emissions hypermarkets with household waste werg environment.
Implementation level - local (IPCC 2006). Average annual | compost. recycled, in 2018 Ecologically clean
production of 450 tons of 410 tons, and in 2019| fertilizer is produced.
compost. N20 emissions of - 450 tons. Social benefits
methane and nitrous oxide Approximately 90.8 Emissions and odors o
Impleme correspond to (94.7 kg CO2 tonnes of compost harmful substances
1 nted eq/t compost (IPCC 2006, was produced during | from landfills are
2015 chapter 4, BIOLOGICAL 20172019, which reduced.
2017 TREATMENT OF SOLID corresponds to a
WASTE; Hellenbrand, 1998). reduction in 8.6
Hellenbrand, HJ (1998). tonnes of CO2
Source: Emission of nitrous emissions.
oxide and other trace gases
during composting of grass an(
green waste. Journal of
Agricultural Engineering Res.
69 pp. 365375.)
Title: Closure of municipal waste . ; ; 72.5GgCO2 eq. . Tender proposals are NA Environmental
landfills sifgﬁk;g?yb;ggst will be adjusted aftg annually by 2030. Methodology: being studied for the benefits: Reduced
Purpose Closure of existing official, ) Cumulative: Total IPCC Waste Model (updated) | project of closing the amount of waste in the
municipal waste landfills Funding source 20242030: 434.4959 AssumptionsClosing will end | existing landfill in envronment.
Implementation level - regional Central and localumdget. Donor CO2eq. (=20.69g in 2024. Kutaisi, donor KfW. A Social benefits
Ongoing organizations CH4 ). Emission reduction plan tq gllose ;ne Emis?icl)ns and odors o
2 | 2020 Implementer: methodology "Calculation of Dmanisi landfill was armful substances
2023 s ) llutant emissions from solid pr_epared and agreed from landfills are
Ministry of Regional Development and poiiu ons with MEPA reduced.
Infrastructure household landfills".
Partner organization: Ministry of Source: Akutai i
Environm(?nt and Agricultur(?;/ Relevant Waste ManagementEIA
municipalities. Report, 2017
Title: Construction of a landfill in Adjara| Budget: 7 million euros and 4.5 million | 14 Gg CO2 eq. Methodology'Calculation of A preliminary socie NA Environmental
Objective: Construction of a new landfill| GEL Annually by 2030. pollutant emissions from solid | economic justification benefits: Reduced
in Adjara, collection and disposal of Source of funding EBRD (funding in 20222030 Total 6,048 | household landfills". project and a document amount of waste in the
landfill gas(methane) Euro), Government of Adjara (GEL). g CH4 =127 g CO2 Assumptions on socialand natural environment.
Implementation level regional Implementer: "Hygiene" Ltd eq. A total of 840,681 tons of environment were Social benefits
methane are produced per yea prepared. A Emissions and odors o
Ongoing Its 80% 'extraction’ will start construction permit has harmful substances
3 2020 after 2 years and amount to been obtained. It is from landfills are
2038 672,545 t/ year, while the expected to be reduced. 27 new jobs
remaining 206, which is commissioned in 2021 will be created.
168,136 t, will be released into| for a period of 33 years
the atmosphere. -2054.
Source: "Environmental Impaci Based on the tender, a
Assessment Report for construction company
Construction and Exploitation | has been identified,




Status

Title and Objective
Level (national, regional, local)

Budget, sources of funding,
implementing agency

Fourth National Communication of Georgiathe UNFCCC

Emission reduction
potential

Methodology and basic
assumptions

of Adjara Solid Household
Waste" 2014

Progress in
implementing the
measure

preparatory works for
the constructin of a
landfill have started

Achieved result.

Environmental

Emission . .
and social benefits

reduction

Title: Methane cltiection and Budget: 605,000 GEL 14.5GgCO2 eq. Methodology: GasSim2 Conceptual design has | NA Environmental
incineration at Rustavi landfills Source of funding State budget @ah annually by 2030. atmospheric dispersion model | been developed for gas benefits: Reduced
Purpose Collection and incineration of | EBRD - technical assistance wasused. With the installation | assembly and torch amount of waste in the
methane in existing landfills under the international expert services of the torch, 4.308 million m3 | installation,the torch environment.
GeorgianiSolid Waste Management Implementer: Georgian Solid Waste of gas is expected to be emitte| will be installed by the Social benefits
Company Management Company, Ministry of from the landfill by 2020 over a end of 2020. Emissions and odors o
Implementation level - Municipal Regional Development and period of 15 years (2012034). harmful substances
Infrastructure. Of this, 2.15 million Mis from landfills are
Ongoing methane. Emitted without torch reduced.
2019 - 38 g CO2 eq. Methane
2021 emissions fromandfills will be
reduced by 59%. Which is
equal to 4.13 g CH4 (86.713g
CO2 eq) 2024030
Source Preliminary Survey
Report on Gas Storage and
Disposal at Rustavi Landfill,
2018
Title: Gas (methane) colléonh and Budget: to be specified after preliminary 114GgCO2 eq. AssumptionsThe total biogas | A tender has been NA Environmental
disposal at the Thilisi Municipal Landfill | study within the project of 57 million Annually by 2030. release potential is 581 million| announced for the benefits: Reduced
Implementation level - Municipal GEL landfill design It is expected to reduce m3. For 75 years. 80% or 474.{ development of a amount of waste in the
Source of funding Thilisi Municipality emissions of 32.6g million m® will be extrated. landfill design, which environment.
Implementer: Thilisi City Hall, methane (680.6g 206 Gg of methane; includes the Social benefits
Thilservice Group, CO2e) by 20258030. Source: "Environmental and development of a Emissions and odors o
Social Impact Assessment conceptual design for harmful substances
Ongoing Report". Thilisi Solid gas collection and torch| from landfills are
2020 Household Waste Landfill installation. An reduced. New jobs will
2021 Construction and Operation implementing company be created.
Project 2009. is being selected.
Title: Introduction of an integrated Budget: 7 million Euros- loan, 3 36 Gg CO2 eq. Assumptions: The site selected for thg NA Environmental

Impleme

nted and

conclude
de

household waste management system i
Kvemo Kartli.

Objective: Construction of a regional
nonthazardous waste landfill and
reloading stations;

Closure of existing landfills.
Implementation level - regional

million Euros- capital grant and 1.1
million Euros- technical assistance
grant.

Source of funding EBRD and state
budget

Implementer: Georgian Solid Waste
Management Company, Ministry of
Regional Development and
Infrastructure.

annually by 2030.

35,000- 65,000 tons of waste
disposed per year, 202939,
total 1,390,000 m3;

Typical municipal waste
composition (17.5%
paper/textile, 1%garden waste,
30% food waste, 1%
wood/straw, 50.5% inorganic);
Typical standard approximate
factors- methane enrichment
factor = 1, organic waste
fraction = 0.77.

landfill was relocated, a
preliminary survey was
conducted to select a
new sie, a scoping
report was prepared an
sent to the Ministry of
Environment and
Agriculture for
consideration.

benefits: Reduced
amount of waste in the
environment.

Social benefits
Emissions and odors o
harmful substances
from landfills are
reduced.




Status

Title and Objective
Level (national, regional, local)

Budget, sources of funding,
implementing agency
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Emission reduction
potential

Methodology and basic
assumptions

Progress in
implementing the
measure

Achieved result.

Environmental

Emission . .
and social benefits

reduction

Reduction of methane
emissions during 3 years of
torch combustion 0.0392 g
CH4/s (= 823 t ©2 eqlyr),
then- 1.735 g CH4/s (= 36,442
t CO2 eqlyr)

Source: Kvemo Kartli Solid
Waste Management Project
Environmental Impact
Assessment Report, 2016

Objective: Introduce an integrated
household waste management system.

Funding source KfW, Georgia
Contribution

AssumptionsTotal amount of
waste: 1 million tonnesf

document on the impaci
of social and natural

Title: Construction of a new regional Budget:tu 26 mil |l i on: 93GgCO2 eq. AssumptionsLandfill life cycle | The area selected for NA Environmental
landfill in Imereti. Kf W, G 2 million annually by 2030. 50 years; Presumably 50% the construction of the benefits: Reduced
Purpose Collection and disposal of Contribution to Georgia 20232030-742Gg efficiency of gas collection; landfill was relocated. amount of waste in the
landfill gas (methanepside from Source of funding KfW Georgia CO2 eq. Burningusing atorch for the A scoping report and a environment.
Imereti, he landfill will serve Racha Contribution first 2 years; 240 million fhof social and Social benefits
Lechkhumi and Kvemo Svaneti Implementer: Georgian Solid Waste landfill gas (methane and CO2] environmental impact Emissions and odors o
Implementation level - regional Management Company, Ministry of is expectedn -50 years. documenwill be harmful substances
Regional Development and However, 120 million rhof developed. Constructior, from landfills are
Infrastructue methane is equivalent to 2.13 | work is scheduled to reduced. 47 new jobs
million tons of CO2. The start in 2021. will be created.
Planned amount of methane supplied to
7 2020 the torch is: 4205.245 t/year or
2023 5865055.788 fiiyear. Methane
gas density at 20 ° C and 101.§
kPa pressure: 0.668 kgfior 1
mW mass of methane = 0.71
kg;
Source: Kutaisi Integrated Soli¢
Waste Management
Environmental Impact
Assessment Report, 2017
Title: Introduction of an integrated Budget loan 35 ml euro, grant 2 ml Will be assessed after | Methodology:Rattenberg The scoping document | NA Environmental
household waste management system il euro, local contribution 3 ml euro the preparation of the | Formula ("Gas Generation will be prepared first, benefits: Reduced
Samtskhelavakheti, Mtskheta Mtianeti | Source of funding KfW, EBRD Environmental Impact | Management Manual", Trier, then the social and amount of waste in the
and Shida Kartli regions. Georgia Contribution AssessmenEIA) 1995) Reduction of greenhousq{ natural environmental environment.
Objective: Construction of a regional Implementer: Georgian Solid Waste gases in 2030 compared to the| impact documentEIA, Social benefits
nonhazardous waste landfill ancnsfer | Management Company, Ministry of BAU scenario. Assumptions: the submission of Emissions and odors o
Planned S N X X o
8 2020 stations; o ] Regional Development and Existence O.f appropriate l_JtlIlty doc_uments for N harmful su_bstances
2023 Closux_e of e)qs_tlng_ Iand_fllls._ Mgthan_e Infrastructure, for dlsposal,_ Cpmmlssmnmg enwronmenta_l deC|S|or_1 from landfills are ]
collection and incineration/incineration & 2023; Landfill life cycle: 50 and construction permit reduced. New jobs will
new landfills. years; Presumably 50% is scheduled for 2021, be created.
Implementation level - regional efficiency of gas assembly. the start of operation
Source "Central Georgia 2023.
Solid Waste Project Feasibility
Study" 2020
Title: Introductin of integrated Budget: 38 million Euros Out of this: 30| 19GgCO2 eq. Methodology:Rattenberg Studies were conducteq NA Environmental
Planned househ_old waste management system i miIIior_1 EurosT loan, 2 million Euros annually by 2030. Formula ("Gas Generation a prelim@nary socio_ ) benefits: Reducec_i
9 2020 Kakhetl and Samegrelo Zemo Svaneti technlgal a33|stlancle grant, the rest Management Manual", Trier, economic substantiatio amt_)unt of waste in the
2023 regions. Georgian contribution 1995) project was prepared; A environment.

Social benefits
Emissions and odors o




Status

Title and Objective
Level (national, regional, local)

Construction of a regional némazardous
waste landfill andransferstations,
closure 6 existing landfills.
Implementation level - regional

Budget, sources of funding,
implementing agency

Implementer: Geordgan Solid Waste
Management Company, Ministry of
Regional Development and
Infrastructure,
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Emission reduction
potential

Methodology and basic
assumptions

organic carbon over the entire
life cycle of the landfill. C =
250kg/t, T=30°C,
decomposition parameter k =
0.04. The entire operating
period (45 years) generates 29
million m3 of gas.

Source KfW - Integrated Solid
Waste Management Program |
Georgia: Kakheti and
SamegreleZzemo Svaneti
Regions' Preliminary
TechnicalEconomic Research
Report 2017

Progress in
implementing the
measure

environment wa
developed.

Achieved result.

Emission
reduction

Environmental
and social benefits

harmful substances
from landfills are
reduced. 47 new jobs
will be created.

expected.

Title: Composting of organic arghrden | Budget: to be specified after preliminary 1 GgCO2 eqannually | Biodegradable waste An environmental NA Environmental
waste in Kutaisi municipality study by 2030. composting emissions are decision has been madg benefits: Reducing the
Implementation level - Municipal Source of funding International project calculated based on the to carry out the activity. amount of
ABl ack Sea Bas<020 calculation of reduced Implementation begins biodegradable waste in
(JOP Black Sea Basin 202020) biodegradable waste potential | in 2020 landfills, reduing
Planned - o L S ) S
10 2020 Implementer: I_(uta}|5| Munlup_alty, ) emissions using the IRC methane emissions.
2022 Partner Organization: Imereti Region Waste Model. Social benefits
Scientists Union "Spectrum” (Georgia) Source JOP Black Sea Basin Emissions and odors o
20142020 project document harmful substances
from landfills are
reduced. New jobs will
be created.
Title: Management of greenhouse gas | Budget: 87 million GEL 118GgCO2 eq. The treatment plant will capturq At present 80% of the | NA Environmental and
emissions collected by methane tanks a| Funding source Asian Development annually by 2030. 80% of the generated methane| construction is social bendits:
Poti and Zugdidi mumipal wastewater Bank, ADB, local contribution 2021-2030 is 56.259 and burn about 50% of it. completed, the Reduce soil, surface
treatment plants Implementer: United Water Supply of methane (= 1180.2 | Emissions reduction is 5.62g treatment plant will and groundwater
Planned | Implementation leve - Municipal Company of Georgia, Ministry of GgCO2 eq) of methane per year; start operating in the pollution
11 2019 Regional Development and Source: Poti Wastewater second half of 2021 Will be reduced,

2020 Infrastructue Treatment Plant 11 663 Yday negative impacts on
Construction and operation ichthyofauna and
project, Environmental Impact human health risks
Assessment Report 2016

Title: Methane collection and Budget: not set to be implemented According to In case of landfill closure: 59%| Closing works will be NA Environmental
incinerationltilization at existing within the framework of the 26 million | preliminary reduction in methane emission{ carried out after the benefits: Reduced
landfills in Kutaisi euro "Integrated Waste Management | calculations, 299 of =9.49Gg Methane (= 199.8g | construction of the amount of waste in the

Planned Implementation levd - Municipal Project” in Kutaisi CO2 eqgannually by CO2 eq) 20242030 regional landfill, environment.

12 2022 Sourc_e of funding KfW State 2030. Source: Kutaisi Integrated Soli¢ according to the plan Soc.iallbenefits
2026 Contribution ) ] Waste Management agrged with the Emissions and odors o
Implementer: Georgian Solid Waste Environmental Impact Ministry of harmful substances
Management Company, Ministry of Assessment Report, 2017 Environment and from landfills are
Regimal Development and Agriculture reduced. New jobs will
Infrastructure, be created.
Title: Arranging a system for collecting Budget: not set will be implemented 25GgCO02 eq. Assump_tion In case of landfill | A preliminary study NA Environmental

Planned | and recycling gases generated at the within the project of Adjara new landfil annually by 2030. closure in 20222030, a 59% was prepared. benefits: Reduced

13 2022 existing landfill in Batumi. worth 7 million Euros Reduction of methane | reduction in methane emission| amount of waste in the

2024 Implementation level - Municipal emissions: 8.3Gg from the remaining mass is environment.




Status

Title and Objective
Level (national, regional, local)

Budget, sources of funding,
implementing agency
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Emission reduction
potential

Methodology and basic
assumptions

Progress in
implementing the
measure

Achieved result.

reduction

Environmental

Emission . .
and social benefits

Source of funding EBRD and State CH4 (=174.35gC0O2 | Source "Environmental Impact Social benefits
Contribution eq) 20242030. Assesment Report for Emissions and odors o
. Construction and Exploitation harmful substances
Implen?er?ter. of Adjara Solid Household from landfills are
Batumi City Hall Waste" 2014. reduced. New jobs will
be created.
Title: Arrangement of gas <_:0I_Iection a_nq Budget: not set will be implemented The amo_unt of landfill Methodo_logy Torch The_IandfiIIs_ are NA Envirt_)nmental
treatment system at the existing landfill i within the project of Adjara new landfill gas and its energy combustion and eneyg equipped with gas benefits: Reduced
Kobuleti after its closure. worth 7 million Euros potential have not beer| generation collection and recycling amount of waste ithe
. = studied. — systems environment.
Planned Implementation level - Municipal Source of funding: EBRD and State Source "Environmental Impact ) .
14 2022 Contribution Assessment Report for_ ) Soc_lal_beneflts
2024 Cons‘tructlon_and Exploitation Emissions and odors o
Implementer: of Adjara Solid Household harmful substances
Waste" 2014 from landfills are
Local municipality reduced. New jobs will
be created.
Title: Paper waste recycling Budget: to be specified after preliminar 48GgCO2 eq. Assumptions Separate There are small paper | NA Env_ironmen_tal and
. . study annually by 2030. collection of waste paper processing enterprises social _beneflts:
Implementation level- regional o operating in the country| reduction of
Source of funding private investment, Methane emission Methodology IPCC Waste biodegradable waste in
donor organizations, municipalities. reduction: 48359 CO2 | \1ogel for Methane Emission landfills, reduction of
ec (= 23Gg methane) | caiculation methane emissions,
Planned Implementer: Private companies 2021-2030. creation of new jobs,
15 | 2020 Partner organization: Ministry of Source Composite waste
2025 Environment and Agriculture; surveys (in Kvemo Kartli,
Kakheti, Adjara, Shida Kartli,
Guria, Lechkhumi) and
muni ci palcipdli es
Waste Management Plans
20182 0220
Title : Arrangement of greenhouse gas Budget: 800,090 Euros, 23GgCO02 eq. Methodplogy and the treatmen| A preliminary study NA Env?ronmentgl and
collection and treatment systems on the Source of_ fund!ng Donor ) annually by 2030. plant will capture 80% of the was prepared. Social Benefits:
Batumi wastewater treatment plant organizations, international financial 20222030: 9.610.4 generated methane and burn Reduces greenhouse
institutions Ggof methane (201.6 | about 50% of it. Part of the gas emissions from
. Implementer: Batumi Water Ltd 218.4GgCO2 ac) methang will lqejsed to.s.upply treatment plants. The
Implementation level - local the building with electricity. In collected gases will be
the case of 80% methane used as an additional
Planned 6removal 6, it energy source.
16 | 202k the annual emissions of 1-12
2023 1.32 g of methane (= 23.52
27.72 g CO2eq) will be reducef
annually.
Source: Batumi (Adlia)
Wastewater Treatment Plant
Environmental Impact
Assessment Report, 2009
Planned | Title: Arrangement of greenhouse gas . i i 83GgCO2 eq. The treatment plant will capturq Preparatory work was | NA Environmental and
17 2022 collection and recycling systems on the SBtﬂ?jget' o be specified after prefiminar Annually by 2030. 80% of the generated methane| carried out, the potentia| Social Benefits:
2024 Thilisi wastewater treatment plant 20222030 is 647 696 for greenhouse gas Reduces greenhouse
Implementation level - local GgCO2 eq. emissions was assesse| gas emissions from
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Achieved result.
Emission
reduction

Progress in
implementing the
measure

Title and Objective
Level (national, regional, local)

Environmental
and social benefits

Emission reduction
potential

Budget, sources of funding,
implementing agency

Methodology and basic

Status ;
assumptions

Source of funding N/A, presumably and burn about 50% of it, whicl| At present, observation,| treatment plants. The
International Financial Indtitions is 80.934- 86.94Ggof CO2 eqg. | monitoring, inspection collected gases will be
Implementer: ) . of the old, existing used as an additional
) Source: Gardaani Wastewater | methane tank system is energy source
Georgian Water and Power Ltd. Treatment Plant EIA Report underway
2014
Title: Reduce the disposal of biodegradq Budget: 400,000 euros 0.85 g CH4, (17.86g | Assumption:Organic fraction Preliminary research is | NA Environmental and
waste in landfills Source of funding N/A, presumably CO2 eqper year by (food and garden waste) shoul{ prepared for the social benefits
Objective: Composting of bidegradable | donors to international financial 2030 be removed (separated) for development of project reduction of
waste at the new regional landfill in Kakl institutions further composting. proposals (pilot projects| biodegradable waste in
Implementation level - regional Implementer: Ministry of Environment Food waste and garden waste landfills, reduction of
Planned and Agriculture, Solid Was 50% (2025), 80% (2030). methane emissions,
18 | 2020 Management Company Source KfW - Integrated 8lid creation of new jobs,
2025 Waste Management Program |
Georgia: Kakheti and
SamegreléZzemo Svaneti
Regions' Preliminary Feasibility
Study Report 2017
Title: Collection and treatment of Budget: N/A will be specified after 9GgCO2 eqannually | The treatment plant will capturd A preliminary study is NA Environmental and
greenhouse gases on wastewater preliminary study by 2030. 80% of the generatl methane | being prepared. Social Benefits:
treatment plants in Kobuleti Funding source Donors, International | 20222030: 64.26 and burn about 50% of it. Reduce greenhouse gg
Implementation level- local Financial Institutions 71.82GgCO2 eq Potential for reduction of 0.34 emissions from the
Implementer: Kobuleti Water Ltd 0.38Ggof methane (= 7.4 treatment plant,
7.98Gg CO2 eq) per year, in collected gases will be
Planned case of 80% or used as an additional
19 | 2022 methane. energy source.
2025
Source Kobuleti Municipal
Wastewater Treatment Plant
Construction and Operation
Project, Enviromental Impact
Assessment Report 2013
Title: Collection and processing of 100 million euros, European Investmeny 9 GgCO2 eqannually | The treatment planticapture | The finalstage of NA Environmental and
greenhouse gases on Kutaisi wastewatg Bank by 2030. 80% of the generated methane| procurement of Social Benefits:
treatment plants Total, probably 7a5g and burn about 50% of it. consulting services is Reduce greenhouse gg
Implementation level- local CO2 eq 20222030 Reduction of 0.4Z%g of underway emissions from the
methane (8.8&g CO2 eq) per treatment plant,
Planned year collected gases will be
20 | 2021- o used as an additional
20% Source: Kutaisi Wastewater energy source.
Treatment Plant 30 059%day
Construction Construction and
Operation Project, EIA Report
2016
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4 Vulnerability and adaptation

Thedimat e change and its adverse impacts on ecosys!
sustainable developmeriinique geographical location, complex dissected relief, land cover diversity and
specific climate, containing almost every type of climabnes, set conditions for wide variety of negative
consequences of climate change in Georgia: (a) due to sea level rise Black Sea has affected certain areas of
land, destroyed and/or damaged houses and infrastructure along the coast; (b) in higldandg, g
frequency and intensity of floods, flashfloods, landslides and mudflows have caused huge tdaimage
economy; (c) due to decreased rainfall and enhanced evaporatieargkngigions in Eastern Georgia are

under the threat of desertification; (@bre frequent and intensive heat waves have affected human health;

(e) rising temperatures, changes in precipitation patterns, reduced water availability, forest fires, pests and
diseases havslowed down the growth andowered theproductivity of forests(f) Rising temperatures,
increased winds and reduced water availability have significantly declined agricultural productivity.

Effects will become more severe in the future. This will create an extra burden on the development of society.
Correspondinglyadaptation to the adverse impactgtafclimate change is one of the main priorities for

the Government of Georgi a. The main objective of
preparedness and adaptive capacity by developing climate regilagtices that reduce vulnerability of

highly exposed communities. In this regard, Georgia takes steps to intingralienate relatedrisks and

resilience into core development planning and implementation.

4.1 Current Climate Change

In order to assess tlarrent climate change, the pattern of changes in intensity and recurrence of average
and extreme valuesf meteorological elements was studied based on data feyea®®bservation period
(1956-2015), provided by 39 weather stations of the Georgiatebtological Network. The stations were
selected in a manner that enabled the optimal consideration of climatic features of the territory of Georgia
and in accordance with the administrative and territorial division of the country.

Annual, seasonal, andamthly trends in temperature, precipitation, relative humidity and wind speed in the
two 30year periods of 1950985 and 1988015 have been compared (see details in Tablea4Aih the
Annex). As it is often impossible to estimate seetmnomic impact®f the climate change on different
sectors using average values, 35 climatic indices have been calculated alongside with averagfehvalues
climatic parameters.

Air Temperature

Mean air temperature. Comparing the two 30year periods (1956985 and 286-2015),we see thathe
average annual surface air temperature increased throughout the countryi Bys&2%y regions with the
average increase 6f47C. The warming is relatively intense in Samegrelo (@68 Zugdidi and Poti).

The trend of thehanges in temperature observed in the mountainous distriadjafa®rand Guridacked
reliability. The most significant warming was recorded in Dedoplistskaro district, where the annual increase
between the two periods reached 6.3

Air temperature argsis by months shows that the warming was maicdyised bythe increase in
temperatureduring JuneOctober. The maximum warming was observed in August and ranged within
1.18Ci 1.57C by regions. The upward trend was persistent and consistent withttév@p observed across
much of the countrgluring the same months (Ju@ctober), as well as with average annual vallibs.
mountainous districts of Adjara and Guria were the only excepioite significantvarming was observed
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in March, especially ieastern regions of Georgia (between 85dnd 1.0%C), butthe average temperature
in Guria and Adjara remained almost unchanged (there was just a slight increas€@OMEL). In the
eastern regions there was an increase in air tempedatting January-February (0.2%C-0.69C), while in
NovemberDecemberthe decreasef temperaturevas observed throughout the country, with the most
significant decrease in Guria (0°@) and Adjara (0.4%). In April-May the change in average temperature
is insignficant and relatively unstable.

Averagemaximum temperature. The average maximum temperathesincreased tangibly across much
of Georgia with the exception of the mountainous regionsdjr&Guria and Rach&echkhumi, as well
as Eastern Georgia wittsitry subtropical (steppe) climate.

The highest rates of change in the average maximum temperatures were observed at the BlaclklSea coast
zoneand Kolkheti lowland adjacent areas, as well as in the South Gétiglilmnds Judging by daytime
temperaturethewarming was relatively intense in Eastern Georgia, especially sotiteerrmountainous

areas. Just like with the average temperature, the increase in the average maximum temperatures was mainly
conditioned by the increase in the maxima obsedegihg thesummerautumn.

Averageminimum temperature. The average minimum temperatures increased across much of Georgia,
although, judging by this parameter, the warming trends concerned only one part of the country. The increase
in night temperature was with1°C in 19862015 against 1956985. The maximum warming was observed

in Kakheti. The upward trends were observed at the Black Sealkpast in the Kolkheti lowland and

Likhi Range adjacerdreas|n Eastern Georgia, the weather stations recordesispant increase in average
minimum temperature in the plains and in the-aliitude. Just like with the average and average maximum
temperatures, the increase in average minimum temperature was mainly conditioned by the increase in
minimum temperature cerded the summer andhe autumn (Junéctober).
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Map 4.1.1: Change in mean air temperature in January between two-géar periods(1956 19851 11986 2015)
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Map 4.12: Change in mean air temperature iduly between two 30year periods(1956 1985] 11986 2015)
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Map 4.1.3: Change in mean annualir temperature between two 3§/ear periods (19561985 and 19862015)
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Precipitation

Precipitation. The annual precipitation has increased in the western ptré aountry and decreased in

some eastern regions, although the changes in annual precipitation were mainly unstable with no clear trends
observed. The upward trends in the average annual precipitation were observed almost in all locations in
Western Geajia, with the most dramatic increase of 8 mm/10yr and the largest difference of up to

15% between the two 3gear periods recorded in Poti and Khulo. Guria and the high mountains of Adjara
(Goderdzi Pass) were the only regiatmmonstrated the deviati from the trend, recording significant
decreases in precipitation. The highest increase in annual precipitation was observed in the eastern regions,
most significantly in Lagodekhi (17%, 75 mm/{¥6), while most dramatic decrease in precipitation was in
Tianeti ¢18%, 39 mm/16yr).

In the annual cycle, precipitation monthly maximsihave shifted fromthe summer tahe spring in most
locations of Eastern Georgia. Thus, in the firstygar period May and Jurteave beerthe mostrainy

months while presenty May appearghe mostrainy month with January and partially December remaining

the least rainy months. In the first period, May was the driest month in most locations of Western Georgia,
while in the second period, the least precipitation is obsénmneatly spring (MarckApril), while the highest
precipitation is recorded in OctobBiovember or in January instead of December.

Maximum daily precipitation. An increase in maximum orday and fiveday precipitation has been
observed in most regions oeGrgia with some central regions (Imereti, Samtskineakheti, Shida Kartli)
making an exception. However, the changes were unstable and only seliakdé trends have been
identified. Over the two 3§ear periods, onrday maximum was exceeded in mastas in January and May,

and fiveday maximum was exceeded in November as well. Maximum annual precipitation was exceeded
by 7080 mm (Kobuleti, Lagodekhi), while fivday maximum was exceeded by 1580 mm (Ambrolauri).
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Map 4.15: Precipitation change in January between two 3gear periods (19561985 and 19862015)
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Map 4.1.6: Precipitation change in July between two 3@ear periods (19561985 aml 1986 2015)
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Map 4.17: Change in annual Precipitation between two 3@ear periods (19561985 and 19862015)



























































































































































































































































































































































































































































































































































































































































































































































































































