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EXECUTIVE SUMMARY

Backgroundnformation

This national inventory report provides emission data and the associegéichation methodologies for the
Republic of Serbia for the period 192023, for all substances which contribute enhandng the greenhouse
effect, required undethe United Nations Framework Convention on Climate Change (UNFCCC)

This 203 inventory reporting represents thesecondreporting obligation under the Paris Agreemeiithe
substances covered are the direct greenhouse g&séHG)carbon dioxide (C£), methane (CH, nitrous oxide

(N20), the two species of halogenous substances, hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs),
sulphur hexafluoride (SFand nitrogen trifluoride (Ng}. Indirect GHGare also to be reportedinder the Paris
Agreementand comprise the following substancestphur dioxide (S£), nitrogen xides (NG), non-methane

volatile organic compounds (NMVOCSs), and carbon monoxide (CO)

Comparedwith the latestGHGnventoryreported in thefirst Biennal Transparency RepdBTRjrom December

2024, for the period 1992022, the estimates have been revised and correctedonsiderupdated statistics,
improved knowledge, possible changes in methodology and specifications contained in the guidelines
(FCCCJ/CP/2013/10), as defined by the UNFCCC.

Although continuous progressrealizedin terms ofcoveiage ofemissionsources and the quality of estimates,
non-negligibleuncertaintiesremainconcerning emissions. i®#should be borne in mind when using the data in
this report. A tablegresentinguncertaintiesfor each subsector ansubstancehas been included in the report.

Future reviewsand updatesof these data are probabldn orderto take into account both changes the
methodologes, the activity dataandthe ongoingwork at international levebn improving knowledge and rules
on compiling andeportingemissions.

Summary of trends related to national emissions and removals

Theemissions of GH@vhich contributedirectly to the greenhouse effecgxpressed in C{zquivalent, amount
a total of 622 Mt CQe in the Republic of Serbia in 2B2excluding LULUCF (land use, laisé change and
forestry) contribution,which corresponds to a decrease 28.7% compared with themissionlevels of 1990.
Since 209 and the global economic downturthe national emissions of the Republic of Serbia, excluding
LULUCF, have been rather stable, excepthieryears2011and 2014 wherewinter climate conditions were
respectively reallgold and warmIn addition, in 2014large floods occurredjisrupting the miningctivity over
the territory. The nationalGHGemissions of the Republic of Serbia includimg LULUCF contribution amount
57.2 Mt CQe in 2023, and decreased &0.5%compared with 1990and follow a similar trend to themissions
including the LULUCF contributidrhis overall trendloes not enable to obsertie different trendsdepending
on the GHGconsidered Without considering LULUCF, the natio@& emissions decreased 24.8% in 203,
compared with 1990, whereas €ahd NO decreased b$2% and24%, respectively, over that same period.

In 2023, the contributions of the different GHG to the national emissions excluding LULUCF are rather similar to
the ones observed in 199@vith CQ the most predominant substanosith 82% followed by Chk(13.5%)and

N20 (4.1%), whereas the other substances contribute more negligibly @ih% for SEand 0.24% for HFCs
Neverthelessit is important to notice the increasinghfFC emissionselated to the use ofefrigerants which

were not occurring in 1990
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Overview of source and sink category emission estimates and trends

The energy sector the predominant source oEHGemissiorsin 2023 (as well a®ver the whole perioll in the
Republic of Serbiagontributing to 79.3% of the national GHG emissions without considering LULUCF
contribution. Theindustrial process and product usagriculture and waste sectongspectively contribute to
7.5%, 7.9% and5.3% of the national GHG emissiorexcluding LULUCF, for the year 203%ince 1990all
contributions have been varying but are rather stale023, compared with 1990Meanwhilg in the recent
years,the relative contributionof the energy secto(CRTL) has slightlydecreasedcompared with 1990 (2023 is
slightly higher than the previous yearsjhich wasof 79.5%in 199Q the oneof the industrial processeand
product use CRT2) increased as a consequencépm 6.5%in 1990to an average 08.1%for, the period 2017
2023

Key trends between 1990 and 2Diclude:

1 asignificant decreasi the fugitive GHG emissiongf oil and natural gas systemSRTLB2,-62%), in
particular due to the downfall of flaring in refineries

1 a considerable decrease of £&hd NO emissions of the chemical indust@RT2B,-82% in C@e), in
particular following the shutdown of ammonia and nitric acid plantempensatedpartly by the
increase in C&emissions from iron and steel productioBRT2C1, $8%),

1 theimportantincreasein CQ emissions from theise of urean agriculture(CRT3H, +48%%), although
relatively marginal in the national totalgccompaied with the significantincrease indirect N2O
emissionsrelated to application of inorganidertilisers CRT3.Da.l, +519%), but which do not
compensatein CQe the significant reductiorin CH emissions othe enteric fermentation CRT3A, -
49%)for the globalagriculturesector(-34% in C@e),

1 the large increase of theegative emissions of GOf the LULUCF sector, which mdhan-tripled
between 1990 and 2®(+253%), mostly dugo the growingforest CRHA, +59%)

In 20, the CQbalance for LULUCF is a net removal which represeats than8% of the total GHG emissions
without LULUCF contribution, expressed ag €fivalent (i.e.5.0Mt CQe).

Other information- indirect GHGs

The indiret GHG emissions aestimatedand reported withinthe GHG emission inventodue to their indirect
impact on climate changend hencepresented briefly in the NID. The emission estimation mdtiogies
applied are from the EMEP/EEA guidelines.

Between 1990 and 2@ different trendsin mass emissiorfer the four gasesvhichindirectly contribute to the
greenhouse effecare observed-42%for sulphur dioxide;27%for carbon monoxide;23%for nitrogen oxides
sand-30%for non-methane volatile organic compounds.

The emissions of NChave been reducednostly in relation with the drop in the Public electricity and heat
production (CRT 1A1a32% between 1990 and 2023Yue to the drop in coal consumption and the
implementation ofregulations on thermal power plantssavell ashe road transport emissionfCRT 1A3b,

289, which have gondown although the traffic increased, thanks to the better performances of the vehicles
The SQ emissions have fallen mostly due to the decline in the solid fuel consumption for the public heat and
electricity production (CRT 1Alas well adue to national regulationsyhich have reduced its essions by

43% meanwhile it representechore than 90% of the national emissions in 1980e NMVOC emissions, which
are more evenly distributed among subsectdraye been reduced due to the drop in the evaporative exhaust
from road vehicles, the decline in the coal mining, the fall in lthestock of cattleand the decrease in the
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Serbian population which has a direct impact on solvent consumpfimrally, the CO emissiohave principally
decreased due to the improvement of the exhaust emission levels from road vehcireas an increase is
observed in soméndustrial sectors due to increasingroductions. The CO emissions from the residential
combustion,which contribute to more than half the national total in 1990, are stable over 249B.

Key category analysis

According to thesood Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories,
key categories are those which represent 95% (Tier 1) or 90% (Tier 2) of the total annual emissions in the last
reported year or belonging to the total trend, whenniked from contributing the largest to smallest share in
annual total and in the trend

In 2023, in terms of emission levelthe principalkey categories in the Republic of Serlidgthout considering
LULUCF contributiomre thepublic electricityand heatproductionby solid fuelsCRT1AL&LQ: rank 1, 450%
contribution), the liquid fuel combustion imad transport(CRT 1A3EQ: rank 2, 1%6%), the solid waste
disposal (CRT 5A1H: rank 3, 4.0%]}he steel production (CRT 2CC&: rank 4, 3.6%) anithe public electricity
and heat production with burning of gaseous fuels (CRT 4Xarank5, 3.6%) They representalmost70% of
the whole nationalGHG emission totals, excluding LULUGBverall, 4 emission sources constitute the key
categories in emission levels in ZJa the Republic of Serbia, excluding LULUCF.

While considering the LULUCF emissions, the main key categories are relatiwayntbut the CQ emissions

related tothe forest land remaining forest lan@€RT 4A1) comes iff Bosition with a contribution o¥7.5% Only

three LULUCF subcategories come in the emission level key categories analysis while considering LULUCF
contribution, and the total number of key categories increases upBterission sources in 232

In terms of emission trend, in 2@2the similar emission sources are responsible for the major changes but in a
different order, excluding LULUCEQ from road transport with liquid fuels (rank 17#%), due to its large
increase,CQ from public electricity and heat production burnimgseouduels (rank 2, 3%) andsolid fuels

(rank 3,4.7%), C@from flaring in oil production(rank 4,4.2%), and finalfCQ from steelproduction (rank 5,
4.1%) These five main key categories contribatdyto about36% of the totakrend contribution.Hencea total

of 63 emission sourcesonstitutesthe key categories in trend in 282in the Republic of Serbia, excluding
LULUCF.

Considering the LULUCF contributitime five main key categories in terms of trend assessnagatrelatively

the same, except with the forest land remaining forest I§d1)which comes in® position with a contribution

of 9.9% in 203, due to its large increase over the studied peri®dmission sources from LULUCF represent key
categories in trend assessment in 20t total, considering the LULUCF emissions, a totd eifrifssion sources
constitutesthe key categories in trend assessment in 208 the Republic of Serbia.

Improvements introduced

Since the latesinventory submissioifthrough the BR2024), various improvements have be@mplementedin
terms of GH@missioninventorytransparencygexhaustivity, completeness, accuramyd coherence, as well as
on the transparency in terms of reporting. Among theermarkable improvements which could be mentioned

1 Inclusion of recalculatiodescriptioncompared with latest submission;

1 Consideration of C£emissions resulting from NMVOC emissions of solvent uspsrted prior inCRT
2D3) as indirect GO

1 Addition of the analysis of key categories in Tier 2;
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1 Correction when negative emissions faiONin 4B2 and 4C2 are estimated (set to null);

1 Correction when negative consumptions result from the balance with NEU in Chemical (CRT 1AZ2c)
industry,impacting 2007 and the yeaP912-2014;

1 And, in general, improvement of the coherence between the energy balances and the GHG inventory
(i.e., of the reference and sectoral approach comparison)

1 Correction ofthe activity dataof the nitrogenamounts of animal manure applied to sditsestimate
indirect N2O emissions from CR3D2the whole period

Chapter 1: Introduction

1.1 Background information on GHG inventories and climateange

General framework

The United Nations Framework Convention on Climate Change (hereinafter: the ConvettMRCCC) was
adopted and signed at the Earth Summit in &aJaneiro, Brazil, in June 1992. The Convention entered into force
in March 1994. The Kyoto Protocol (hereinafter: the Protocol) to the Convention, was adopted at the third session
of the Conference of the Parties, held in December 1997 in Kyoto, Japan.

The Republic of Serbia has been part of the United Nations Framework Convention on Climate Change (UNFCCC)
(Convention) since 2001 and the Kyoto Protocol (hereinafter: Protocol) since 2008 as a developing country (non
Annex | country). The Ministry dEnvironmental Protection (EP) isthe National Focal Point for the
implementation of the Convention and the Protocthe Republic of Serbia, as a nénnex | state member of

the Convention, in line with its capabilities and principleswudtainable development, endeavors to contribute

to the fulfilment of the primary goals of the Convention.

The Republic of Serbia harmonized national legislation with the EU legislation framework in the field of climate
change and is continuing with the process of further alignment. This process will also contribute to the
improvement of fulfilling the obligabins of the Republic of Serbia under the UNFCCC and Paris Agreement,
aiming at increasing its capacity to be able to fulfil the Annex | Party reporting requirements. As a result of this
process, institutional and legislative structure for monitoring, repaytand verification of GHG emissions from
stationary installations; as a prerequisite for EU Emission Trading System, as well as information relevant to
climate change was established. Within this structure Serbian Environmental Protection Agency took an
important role of technical assessment of Monitoring Plans from stationary installations.

The Republic of Serbia has updated National Determined Contribution (NDC), in accordance with the Articles 3
and 4 of the Paris Agreement and paragraphs 22 and 24 of Decision 1 TRiRled toricreasing its ambition

to the GHG emission reduction by 13.2% compared to 2010 level (i3203®mpared to 1990) by 2030

National GHG inventories

In the framework of the Convention, the annugdeenhouse gasedéreinafter: GHG inventory should be
transparent, consistent, comparable, complete and accurate.

a) Transparencyneans that the data sources, assumptions and methodologies used for an inventory should

be clearly explained, in order to facilitate the replication and assessment of the inventory by users of the
reported information. The transparency of inventories indamental to the success of the process for the

SEPA March20| 27



b)

c)

d)

e)

The Republic of Sieia 2025 National InventoryDocumentunder UNFCCC

communication and consideration of the information. The use of the common reporting fo@RY {ables
and the preparation of a structured national inventory repddil)) contribute to the transparency of the
information and facilitate national and international reviews;

Consistencyneans that an annual GHG inventory should be internally consistent for all reported years in all
its elements across sectors, categories and gases. An inventory is consistent if the same methodologies are
used for the base and all subsequent years anaiifststent data sets are used to estimate emissions or
removals from sources or sinks. An inventory using different methodologies for different years can be
considered to be consistent if it has been recalculated in a transparent manner, mlance with the2006

IPCC Guidelines for National Greenhouse Gas Invenitéesinafter referred to as the 2006 IPCC
Guidelines);

Comparabilitymeans that estimates of emissions and removals reported by Annex | Parties in their
inventories should be comparable among Annex | Parties. For that purpose, Annex | Parties should use the
methodologies and formats agreed by the COP for making estimadiothgeporting their inventories. The
allocation of different source/sink categories should follow bR Ttables provided in annex Il to decision
24/CP.19 at the level of the summary and sectoral tables;

Completenesmeans that an annual GHG inventory covers at least all sources and sinied, @&s all gases,

for which methodologies are provided in the 2006 IPCC Guidelines or for which supplementary
methodologies have been agreed by the COP. Completeness also means the full geographical coverage of
the sources and sinks of an Annex | Party;

Accuracymeans that emission and removal estimates should be accurate in the sense that they are
systematically neither over nor under true emissions or removals, as far as can be judged, and that
uncertainties are reduced as far as practicable. Appropriate metlogies should be used, in accordance
with the 2006 IPCC Guidelines, to promote accuracy in inventories.

Under the Convention, the annual GHG emission invergowers:

1 The period 1992023. The year 1990 should be the base year for the estimation and reporting of
inventories.

1 Seven direct GH®arbon dioxide€Q), methane CH), nitrous oxide K20), halogenated carbondHFC,
PF@, sulfur hexafluoride $k), nitrogen fluoride NR).

1 Four indirect GHGsulphur dioxide $Q), carbon monoxide CQ, non-methane volatile organic
compounds IMVOG, oxides of nitrogenNQy).

1 Five main activity sectors: Energy, Industrial Processes and Product Use, Agriculture, Land Use, Land
Use Change and ForestandWaste.

The Republic of Serbihas examined whether there are activitieaghich would result in emissions of
trinitrogenfluoride (NB) andperfluorocarbons (PFCgnd our assessment is that there are no emissiotisexfe
two substance®n the territory for the covered periad

Globalwarming potentials (GWP)

In order to assess the relative impact of each GHG on climate chdrgglobal warming potential (GWP) has
been defined. It corresponds tbe radiative effect that one GHEn exert over a period of a hundred years
comparison with C&for which the GWP is determined asThe GWP applied are the values provided by the

28| ser4 March2025



The Republic of Sieia 2025 National InventoryDocumentunder UNFCCC

UNFCCC, which currently correspond to vagies from the 2019 IPC® Bssessment Report (AR5), which are
as follows:

GWPC® GWPCH GWPNO GWP S§& GWPNE

1 28 265 23500 16 100
GWP
HFC125 HFC HFC HFC HFC HFC HFG23 HFC HFC HFC
134a 143a 152a 227ea 365mfc 4310mee 32 245fa
3170 1300 4800 138 3350 804 12400 1650 677 858
GWP
PFG14 PFC116 GRs c-GRs GFo GFr2 GsFr4 CioFis
6 630 11100 8900 9540 9200 8 550 7 910 7190

*the GWPfor GoFsis taken as 190, but is indicatedso> 7mpn é Ay GKS Lt/ / ! wpo

The fourother substances which have an indirect impact on greenhefifeet as primary substances acting on
the formation of secondary pollutants such as ozong @ aerosolsre:

1 CO, which can get oxidized in the atmosphere inta, CO

1 NMVOGand NQ (expressed irequivalentNQGy), which can interact in complex chemical reactions into
the atmosphere to form ozone, whidontributes to the greenhouse effect,

1 SQ (expressed in equivalent Qwhichhave an indirect coolingction on the climate through the
contribution toaerosol formatiorwith a relatively high albedo.

Changes in the national inventory arrangements since previous annual GHG

This national inventory report is theecondone reported in the format of CRReporter andNIDrequirements
asper theEnhancedlransparency FramewarltNo specific changeare to be reported between these two NID
submissions.

1.2 A description of the nationalcircumstnces and institutional
arrangements

1.2.1 National circumstances
The Republic of Serbia is a landlocked country covering the area of 88,361 km

{SNDAIFQa OftAYIFIGS Aada Y2RSNIGS O2yGAy Syl tlimategplevaks I NI Rdzl
in the mountainous regions of above 1,000 m altitude. The southwestern gfatthe country borders the
Mediterranean, subtropical and continental climate

Since 2006, the Republic of Serbia isratependent democratic state with a multiparparliamentary system.
In March 2012, Serbia was granted the status of a European UniocdRdlijlate country.
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According to the 2022 Census, Serbia has a population 28,&#3in 2023 with agender distributiorof 51.4%
women and 486 Sy ® Ly wHampZ {SNDBAI Qa LI2 Llith wdmereagcountingiforSa G A Y I I
51.3% and men for 48.7%.

According to the data of the Statistical Office of the Republic of Serbia (SOR®)ethployment rate of the
working age population stood at 19.2% in 2014, at 17.7% in 2(L8% in 2016, 13.5% in 2017, 12.7% in 2018,
10.4% in 2019, and 9.0% in 2020. Theresigeificantgender disparities in employmentvith men making up
the majority of the activeworkforce In 2014, the employment ratéor workingage women wasignificantly
lower than that ofmen (43.7%s.57.7%). The labor marksttuationimproved after 2015 asSerbia recovered
from the economic crisis and the floodsading to increasedmployment rategor both women and men (52.0%
and 65.6% respectivelyjloweverthe gender gap persisted.

{ SNDALlFQa SO2 y-a¥ed upped middiencoBeNiEan@iRet economy, with thetertiary sector
accounting for twethirds of the total gross domestic product (GDP). Enarggchinery, mining, and agriculture
FNE GKS adNRy3ISaild aSO02NBR 2F {SNDBbAlIQa SO2y2Yed

Due to heavy floods, the GDP dropped by 1.8% in real terms inc2diigared with2013. The GDP registered a

real yearon-year growth of 0.8% in 2015 and of 2.8% in 2016. The GDP registered reahyesar growth of

2.0% in 2017 and 4.4% real yearyeargrowth in 2018. It registered nominal growth of 6.8% and real growth

of 4.2% ir2019 over 2018. The GDP dropped by 0.9% in 2020 over 2019. GDP breakdown by as&tioiss

services 67.9%, industry 26.1%, and agriculture 6%. Energy is one of & fmgjors of the Serbian economy,
accounting for around 10% of the national GDP. This sector comprises of the oil and gas industry, coal mines, the
electric power system, the decentralized district heating system and industrial energy.

The share of industry in the GDP stood at 25.8% in 2015; the following sectors accounted for the highest shares
in the GDP: the manufacturing industry (15.6%), retail and wholesale trade (10.1%), real estate (8.6%) and the
agriculture, forestry and fishergector (6.5%). The following sectors had the largest shares in the GDP in 2020:
manufacturing industry; 13.3%; wholesale and retail trade and repair of motor vehigld4.3%; real estate
industry ¢ 7%; agriculture, forestry and fishing6.3%; informatbn and communication industrg 5.4%; and
construction industry 5.4%

Transport in Serbia includes transport by road, rail, water and air. Increased activity was registered in all modes
of transport in 2016 over 2015, except railway and public transport. Road transport has traditionally been the
most developed mode of trangpt. The road network is well developed but its quality has diminished. Fleet age

is the main problem when it comes to environmental protection and traffic safety. According to SEPA, of the
2,047 million passenger vehicles in 2015, 22.7% were betweendlBsayears old, while 18% were over 25 years

old. SORS data show an increase in the number of registered road vehicles in all categories (except buses and
working vehicles) in 2020 over 2019. A total of 2,164,818 passenger vehadesgistered.

I ANA Odzft G dzNBEQa aKFENBE Ay {SNbAlFQa D5t Ada GNIRAGAZ2YLFTEER
increase over 2015, mostly due to vdavourableweather conditions and record crops. It is also the leading

export sector in Serbia. In 2016, agriculture and food production accounted for 19.4% of all Serbian exports. The
GDRP fell in real terms by 1.6% in 2019. According to the 2012 Serbian AgriGghss, there are approximately

630,000 registered agricultural holdings; around 99.6 percd them are family farms and 0.4 percent are

holdings owned by legal entities. Land in Serbia is rarely owned by women, i.e., 84% women do not own
agricultural land. A new census is under way.

LRSYGAFAOLIGAR2Y 2F flyR dzaAS OKIy3S gt a LISNF2NY¥YSR o6& dz
close to the global average and stands af338, but is much lower than the European average. The preliminary

NBadzZ 6a 2F GKS {SO2yR bl iA2ylt C2NBaid LYy@Syi2NE &aK2g
the forests are now private and 42.5% are state owned, whereas the First Ndtioeatory showed that state

owned forests dominated over private ones (53% to 47%). Accordingetadtional Spatial Plan for the 2010
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HnHn LISNA2RI {SNBAI QA FT2NBad O20SN) aK2dzZ R 2LJWiAYLffe@
2014, standing at 3.1 million 3ngross wood volume in 2020 was lower than in 2019 and stood at 3.18 million

m3. On the other hand, a total of 11,320 ha was afforested in the 26 period, while the total area
afforested in 2020 stood at 1,481 hectares.

Waste management accounted for 1.2% of the national GDP in 2016. There are 123 control=ummpdiant
municipal landfill sites and around 3,450 illegal dumpsites in Serbia. In 2016, 474,018 tonnes of waste were
landfilled; around 3% of municipal waste mgerecycled, while the bulk of the generated waste ended up in
landfills. A total of 11,658 tonnes of hazardous wastsdeposited in 2020. Serbia processes onrly0%6 of its
wastewater and needs to build 320 wastewater treatment facilities. More than &te industrial facilities in

Serbia do not treat wastewater, because there are no treatment systems in place. The percentage of households
connected to the sewage system ranges from around 85% in Belgrade and 45% in Vojvodina to around 37% in
central ®rbia.

1.2.2 National entity or national focal point
Legal framework

The current Serbian legal framework contains different laws and legal texts which can be useful for the
preparation of the national GHG inventory (not exhaustive):

1 Regulation orfluorinated greenhouse gases management, as well as on conditions for license issuance
to import and export of such gases (OJ No 120/13),

1 Ordinance on the methodology for the development of national and local register of pollution sources
and on the methodology and deadlines for data collection (OJ No 91/10, 10/13)

1 Law on climate change (OJ No 26/21)

1 Rulebook on the contents of the national GHG inventory and national report on GHG inventory (OJ No
55/23)

1 Regulation on types of data, bodies and organizations and other natural and legal persons submitting
data for the creation of the national GHG inventory (OJ No 43/23)

1 Rulebook on monitoring and reporting of GHG (OJ No 118/23)

Institutional and procedural arrangements

In terms of organizational arrangements, a centralized model has been applied Republic oSerbia. From
aninstitutional point of viewthe Ministry of Environmental ProtectiofMEP)is the National Focal Point for the
UNFCCC Convention.

As the UNFCCC National Focal Point and responsible of the National GHG InventMiPth&ector for
International Cooperation and Climate Changeceedsat the relevant frequencyo:

1 the official approval of the nationamissioninventory andthe nationalinventoryreport prepared by
the Inventory Agency;
1 the official communicationand reportingof the national inventoryo the UNFCCC.

The nventory preparation is undethe responsibility of Serbian Environment Protection Agency (SEPA). SEPA
undertakes all activitieasdata collection angbreparation ofemission reportingaccording taCRThomenclature
andthe national GHG inventory reparfll data which are necessary fihie preparationof these productsare
collectedby SEPA.
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1.2.3 Inventory preparation process

Process of inventory preparation involves several steps starting with activity data collection and followed by
emission estimatiogand recalculationscompilation of inventory including thelDand the CRand, in paralle|
implementation of general and souramtegory specific quality control procedures.

Process of preparation of the GHG inventory represents significant works because it includes many of national
institutions and experts, and it requires different databases and/or data sets.

A synthetic description of the input elements, output elements for each activity of emission inventories is
presented in the table below.

Tablel: Synthetic description of the input and output elements for each activity emission inventories

Input data
- Decisions of the
GoordinationGroup on
the Nationallnventories
CGNI proposal/approva
for action plans
- UNFCCC reviews

Activity emission inventories
Coordination & planning

- assure the coordination of the national
inventory

- organize the work to implement the action
plan (methodologicaimprovements)

Output data

- list of methodologies which
have to be implemented or
updated

- updatedstate of play of the
inventory worksfollowed by
the CGNI

- List of data to be
collected (activity data,
emission factor,
individual data,
statistics, etc)

Data sources ranagement

- update of reference documents or referenc
nomenclature

- datacollecion (includingdata checks)

- preliminary treatment

- updated reference
documents or reference
nomenclature

- updatedand prepareddata
(e.g.: activity data, emissior
factors, etc.)

- international
requirements

- guidelines IPCC 2006 fi
GHG

- international guidelines
as EMEP for pollutants

- results of the review of
United Nations

Emission calculation

- define the content of the calculation files
- define the calculation methodologies

- implemert the calculation

- emission checks

- updated estimations of
emissionsand related
activity dataand emission
factors by sectors

requirements
- results of the review of
United Nations

- international Data reporting - CRF tables

requirements - EXCEtemplate or DatabaseXML filefor - Other MMR  reporting
- updated estimations of . .

L o dataimport into the CRF Reporter templates
emissions, activitgata
L - use of the CRF Reporter
and emission factors by . .
- preparation of other MMReporting
sectors
templates

- international National Inventory Report (NIR) - NIRreport

- Preparation ofthe national inventory report

- data sources

- CRRables

- choice of Proxy X1 - emissions estimated for th
indicators/proxy activity| estimation of proxy emissions for the year-X year X1 in CRFformat
data summary 2

1
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Figurel: General process diagram for the preparation of the national emission inventory, with QA/QC procedures

For details on QA/QC procedures, see adnex

Generalist

Agriculture LULUCF Waste

Coordination

Group Audits

Data suppliers.

With the aim of ensuring theustainability of the process, the data bases produced during the process of
preparation of the GHG inventory are located in the Environmental Protection Agency of the Republic of Serbia.

Activity data collection is under responsibility of SEPA, which represents a hub between governmental and public
institutions responsible for providing activity data and Authorised Institution responsible for inventory
preparation.

For this submissiorsome confidential data are used and cannot be reporfEis concerns mostindustrial
sectors where only one plant constitutes the whole subsecton. &Rtorswhere confidential data arased are
the CRT categories 2B1 (ammonia), 2B2 (nitric acid), 2C1 (iron and steel) and 2C4 (magnesium).

The scope and due dates for delivering activity data to SEPA are defined within the national inventory system.
Planning

A detailed and operational inventory planning is prepared by the Inventory Manager for the internal coordination
of the works within the SEPA. In the framework of the preparation of the national emission inventory, the
inventory manager prepares an inteinachedule for the inventory team to follow the UNFCCC reporting
deadlines.

Management

The following schempresents the emission inventory management system in the Republic of Serbia.
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REPORTING: NC, BTR, Matienal Strategic and planning documents
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Preparation
The elaboration of the national inventory is realized by sectoral experts in SEPA.

Their different functions are to prepare the emission inventories with regard to methods and their annual
updates:

to collect data sources;

to process data;

to store data,

to manage checks.

The methods retained testimate emissions have to lean from:

= =4 —a -8

1 the international UNFCCC reviews which produce recommendations to improve the inventory
methodologies;

the international guidelines;

new data sources available.

f
1

1.2.4  Archiving of information
The reporting guidelines in decision 24/CP.19 identify what a Party should archive:

Disaggregated emission factors and activity ¢data
Documentation of data collection, assumption, and aggregation
Internal documentation on QA/QC procedures

External and internal reviews

Documentation on annual key sourges

Planned inventory improvements.

=A =4 =4 A4 -4 A
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In order to ensurdransparencyaboutthe emission calculation antthe archiving of datathe inventory team
annually prepare and updates emission inventoigxcel Beets which containseveral information about the
process of emission estimatiom eachfile, divided byCRTcategory, alletailscan be founcon the personand
organization responsiblé¢he majorchangeshroughout different reportingthe referenceaused foractivity data
and the appliedemission factors, the methodoldgs of calculationapplied, eventual data gaps, andther
relevant bibliographic references. The information providedhiese filesis available for each source category
and for the entire timeseries.In addition, a detailed file records allggestiors for future improvement All files
anddatarelated to these emission inventory sheetie archivedby SEPAor each submissian

1.2.5 Processes for official consideration and approval of inventory

During the preparation of thénventory, several checksere performedby sector expertérom SEPAo avoid
miscalculationsand inorder to ensurecompleteness, consisteneynd comparabilityof the emission inventory.
In addition,methodological changes amdcalculationsas well asincertainieson activity data, emission factors
and emission estimateare analysedduring the ND preparation Alldetails on these issues are elaborated in the
NIDfor each sector, subsector and corresponding CR

Before SEPAubmits the NDto MER, QA/QC manager carried out an audit which covers selected IPCC source
categories, as outlined in the QA/QC plan, with purpose to check vguiality control elements, both general

(Tier 1) and specific (Tier 2), as defined in the IPCC Good Practice Guidance, are already implemented by sector
experts and which improvements and corrective actions should be carried out in the future submissions.

In addition, thecoordination group of national inventorigsalsopart ofthe approval processas mentioned in
the chapter 1.5 on QA/QChus, is members provide their opinion on certain parts of the Inventory within the
frame of their specialitand approve thenethodological changes implemented

Finally, he Ministry of Environmental Protectigras the national entityapproves the inventory before official
submission to the UNFCCC. As a basis for approving the inventolEteill consider the completion of the
inventory and theNID.

1.3 Brief general description of methodologigscluding tiers used)
and data sources used

Methodology

The GHG inventory for the Republic of Serbia was prepared according to the 2006 IPCC Guidelines for National
Greenhouse Gas Inventorieas well as the 2019 IPCC refinemémt some emission sourcefyr emission
estimations of greenhouse gases which refuim anthropogenic activities: GOCH, NeO, HFCs, PFCs;g &hid

NFs. For some subsectorshe IPCC 2019 refinemeritsive been implemented but this is not the case for all
subsectors concerned yethe emission calculations adeveloped for each emission source according to the

CRT nomenclature.

The emissions for one specific activity data are estimétealugh the generic formula and following mechanism:

Opp 0 0O'Q (1)

with E:emission relagd to the substance "sand the activity'a" during the timeperiod"t",
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A: activity datarelatedto activity"a" during the time periodt",

B-:emission factorelatedto substance "sto the activity"a".
The associated emissions from one subsector are equal to the sum of the difeenésgions for the activities
included in the subsector.

The major part of thenethodologesapplied to estimate emissions is Tier 1 and relates to the multiplication of
activity data (e.g. fuel consumption, manufactdrproductproduction, etc.with default emission factafrom

the IPCC Guidelines. In some cases, a Tier 2 methodology is appkedalready possible for this inventory
accordingo IPCC 2006 (e.lignite combustiorin thermal power plantsproduct use as ODS substitutes, manure
management).

Under the framework of the Tier 1 Method, the internationally recommended values for emission factors for all
fossil fuels (solid, liquid and gaseoasid biomassvere used, except foopen pit mined lignitaised in thermal

power plants where a nationamission factor is appliedhelignite produced andised in the Republic of Serbia

due to its characteristics, has a significantly lower net calorific value and a higher emission factor value than the
default IPCC valuek addition, the net calorific vaésused in the Serbian inventory are counspecific values

taken from the national energy balances.

The methodologies applied into the GHG emission inventory are summarized in the following tables.
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Table2: Methodology employed byCRTor emission estinate and emission factors used

Unspecified mix of
GREENHOUSE GAS SOURCE AND SINK CO, CH, \Fe] HFCs PFCs HECs and PFCs SFs NF;

CATEGORIES Method Emission Method Emission Method Emission| Method | Emission Method | Emission|
egelied factor 2£Eied factor aegied factor applied factor
1. Energy [T1,T2,NANO[D,NANO [T1,T2,NANO|D,NANO |T1,T2,NANO
1.A. Fuel combustion T1,T2,NANO|D,NANO [T1,T2,NANO[D,NA,NO |T1,T2,NA,NO|
1.A.1. Energy industries T1NA D.NA T1.NA D.NA T1.NA D,NA
1A2. ing industries and { T1,NANO D,NA,NO |T1,NA,NO D,NANO |T1,NA,NO
1.A.3. Transport T1T2,NA D,NANO |T1,T2,NA D,NANO |T1,T2,NA
1.A.4. Other sectors T1T2,NA D,NA T1,T2,NA D,NA T1,T2NA D,NA
1.A5. Other NA NA NA NA NA NA
1.B. Fugitive emissions from fuels T1NA D.NA T1NA D.NA T1.NA D,NA
1.B.1. Solid fuels NA NA T1,NA D,NA NA NA

1.B.2. Oil and natural gas and other emissions from enel

production T1,NA D,NA T1,NA D,NA T1,NA D,NA
1.C. CQ transport and storage NA NA
2. Industrial processes T1LNA D.NA T1T2NA
2.A. Mineral industry T1,NA D,NA NA NA NA NA
2.B. Chemical industry T1NA D,NA T1,NA D,NA NA NA

2.C. Metal industry T2,NA

2.D. Non-energy products from fuels and solvent use NA

2.E. Electronic Industry

2.F. Product uses as ODS substitutes D,OTH,NA
NA NA NA NA NA T1,NA |D,NA NA NA

NA

2.G. Other product manufacture and use NA

NA

2.H. Other

3. Agriculture T1,T2NA

3.A. Enteric fermentation

3.B. Manure management

3.C. Rice cultivation

3.D. Agricultural soils

3.E. Prescribed burning of savannahs

3.F. Field burning of agricultural residues

3.G. Liming

3.H. Urea application

3.1. Other carbon-containing fertilizers

3.J. Other

>

Land use, land-use change and forestry

4.A. Forest land
4.B. Cropland
4.C. Grassland

4.D. Wetlands

4.E. Settlements

4.F. Other land

4.G. Harvested wood products
4.H. Other

5. Waste

5.A. Solid waste disposal

5.B. Biological treatment of solid waste

5.C. Incineration and open burning of waste

5.D. Waste water treatment and discharge

5.E. Other NA

NA

NA
NA

NA
NA

6. Other (as specified in summary 1)

Use the following notation keys to specify the method applied:
D(IPCC default) T1 (IPCC tier 1) Tla, T1b, T1c(IPCC tier 1a, tier 1b and tier 1c, respectivelyp (IPCC tier 2) T3 (IPCC tier 3)
CR (CORINAIR) CS (country-specific) M (model) RA (reference approachDTH (other)

If using more than one method within one category, list all the relevant methods. Explanations regarding country-specific methods, other methods or any modifications to the default IPCC methods, as well as information regarding the use of different n
one method is indicated, should be provided in the documentation box. Also use the documentation box to explain the use of notation OTH.

Use the following notation keys to specify the emission factor used:
D (IPCC default) CR (CORINAIR) CS (country-specific)
M (model) PS (plant-specific) OTH (other)

Data sources

In the framework of the preparation of the emission inventamylarge amount of data muste collected. Data
sources can be:

- Activity data andassociatedtharacteristic valueguch as fuel consumption, raw material consumption,

net calorific value, production, etc.)

0o Examples of sources: international statistics, national statistics, local statistics, governmental

agencies, professional bodieseporting data from individual plants, possible default
parameters available in models.

- Emission factors andssociatedsariables(such as emission factor, oxidation factor, conversion factor,

carbon content, biomass contergulphur contentetc.)
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o Examples of sources: international guidebooks, international web databases, sectoral
documents, scientific articles, expert judgments, data within calculations tools / models.

A data source has to be available for all reported years (as far as possible, else estimation/extrapolation
procedures are needed cf. IPCC 2006), available at a reasonable cost, traceable, transparent, reliabledregister
and archived.In addition, to apply higher Tier methodactivity data with higher degree ofprecisionare
necessarywhich can be hartb collect.

The primary sources of the activity data for the GHG inventory weogided by the Statistical Office of the
Republic of Serbia (e.g. statistical yearbook, energy balahtaydition,for CRT subcategories 2C1, 2C4 and
2Gl, dataabout activity data and emissions are directly obtairfien facilities(bottom-up approach)

Emission factors applied are mostly default values provided in 20B8-C Guidelinesand their 2019
Refinement

1.4 Brief description of key categories

According to IPCC recommendations, a key category an@§Gi)s developed in this chaptebased on the
contribution of GHG emissions (expressed in2€§Cor eachCRT categorand direct GHG In addition, for
combustion activities (i.e., CRT 1ilg key categories are determined per type of fuéty categories are defined

as the sources of emissiomdich have a significant influence on the inventory as a whole, in terms of absolute
level of emissions, uncertainty or trend. In Approach 1, key categories are identified usinglatgnmined
cumulative emissions threshald

Thefollowing tables summaze the key source categories, for ttaest inventoryyear(2023), and the base year
(1990, derived from the IPCC Approach 1 key category analyses R&Ajtsare presentedfor the analysis
with and without LULUG#entribution.

Tier 1Approach

According to the 2006 IPCC Guidelines for the Tier 1 appréaghcategories are those contributing in the
accumulative 95% of the totamissions in levedr in trend analysis, when ranking from the largest to smallest
contributions in levelnd in trend.

Tier 1 analyses were performed at a detailed level of IPCC source categories and each greenhouse gas from each
source category was considered separately with respeitstotal CQe emissions.

The results from the key category analyséshe CR reporter are presentedin Annex 1 The Republic dberbia
has carried out a kegategory analysis on a motketailed category levahan the one recommendedyhich is
presented in the following tableg&xcluding LULUCF contributioheTier 1 analysis identifie4B key categories
on level of emissiondor the year 2@3, and63 key categories on trend between 1990 and 302

A comparison of the kegategory analysis carried out within the TlRReporter and Serbia's keategory analysis

has found that the two analyses differ because of different choices of definition of category levels for the KCA.
Indeed, differences of approach are apparent; for example, Serbia divides agricultiigdsesectors into sub

categoriesd S®I P 0 P5OMPH ®F YR o0 5 ® nndite CH Repofted Aldpraachr 2.F.1.ILILINE | OK
foradl dGA2yFNE | ANJ O2Yy RA (A AWithyCH Répgiter {agpiddichh, letd)ahe fedultid? I OK @
numbers of key categorieare consequently quite different between thed¢ao approaches.

38| sera march202



The Republic of Sieia 2025 National InventoryDocumentunder UNFCCC

In 223, the first key categoryis the CO emissions from theombustion ofsolid fuelsin publicelectricity and
heat production CRTLA13g with almosthalf of the total emissions ithe Republic ofSerbiaby itself(45.0%,
excluding LULUCF). The emissions of i@@he road transport secto(CRT1A3b) are the second highest
contribution to the national GHG totalwith 12.6% of the total emissions. Then, the emission<Céf from
managed waste disposal (CRT 5&djstitute the third key category withd.0% of the total emissionsCQ
emissions fromron and steel production (CRT 2Caa¢ the fourth highest contribution over the territory in
2023 with 3.7% followed by C®@ emissions fromgaseous fuel combustion in public electricity and heat
production (CRT 1Alajth 3.6% as well.

Among the44 key categories (95% of total emissions). @presents80.0% of total GHGemissions excluding
LULUCF.

In terms of trend of emissiorzetween 1990 and 2@ excluding LULUCF contributiaimilar emission source
as in the level assessment analysis constitute the principal key cateddmge€Q emissions from road transport
(CRTLA3D)is the first key category with714% due to the large increase in emissiasd its significant level
contribution. Then, the public electricity and heat productid@RTLAla) followsdn second and third positia
with the CQ emissions related to the combustion gfaseous (%%) and solid @.7%) fuels, respectively.
Nevertheless, contrary to the key category in level in2®key categories in trend assessmard necessary
to represent more than 50% of the national contributiomeanwhileonly 2 would contribute to 58% in level
assessment

Considering LULU@Rission sourceand removalsn absolutevalues,49 key categories represent 95% of the
national GHG emissioms level in 203 whereas there are Zkey categories itrend assessmenbetween 1990

and 203. Three LULUCF sect@®e among the key categori@s levek while considering LULUCF contribution
and the most predominant is the forest land remaining forest ldBRT A1), which is a sink, and is the third key
category in level assessment with LULUCF i3 20th a contribution of7.5%.The other two subsectors which
are key categories are the harvested wood produ€RHG) and the forest land converted to settlemen@RT
4E21), but with less significant contributiore, the 44" and 4™ positions (0.2% each)in terms of trend
assessment3 LULUCF subsectors are among the key categdiwesCRT 4A1 is still the most predominant one
and comes in 2 position with 9.9% of contribution to the trend, due to its significant increase over the studied
period. CQ emissions from kassland converted to forest lands (CRT 4A@2)the secondhighest LULUCF
contributor to the trendwith 0.8% (rank &), whereas all other CRT 4 key categories contribute to less than 0.5%
and ranked higher than7
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Table3: Key Category Analysia Tier 1for the year2023 based on level of emissions (including LULUCF)

40| sePa march202

.La_st year = Cumulative [ KCA

CRF code CRF Category Gas | emissions 2023 (GyCO2E Lx,t Total of r.ank T1

hd hd hd kt CO2e hd ~ | Column ~ | inlev-T'

1.Ala Public Electricity and Heat Production / Solid fuels Cco2 27986,27 27986,27 41,1%) 41,1%¢ 1
1.A3.b Road transport / Liquid fuels co2 7806,31 7806,31 11,5% 52,699 2
4.A.1 Forest Land Remaining Forest Land - Carbon stock change / - co2 -5073,94 5073,94 7,5%) 60,099 3
5.A1 [5. Waste][5.A Solid Waste Disposal][5.A.1 Managed Waste Disposal Sites] / - CH4 2480,97 2480,97 3,6% 63,7% 4
2Cla [2. Industrial Processes and Product Use][2.C Metal Industry][2.C.1 Iron and Steel Production][2.C.1.{CO2 2297,32 2297,32 3,4% 67,0% 5
1Ala Public Electricity and Heat Production / Gaseous fuels COo2 2210,52 2210,52 3,2% 70,3% 6
2.A1 Mineral industry / Cement / - Cco2 1317,29 1317,29 1,9%) 72,299 7
1.A4b Residential / Solid fuels COo2 953,26 953,26 1,4%) 73,69 8
1.B.1 Fugitive Emissions from Fuels / Solid Fuels / Solid fuels CH4 911,91 911,91 1,3%j 75,099 9
3Ala [3. Agriculture][3.1 Livestock][3.A Enteric Fermentation][3.A.1 Cattle][Option A][Dairy Cattle] / - CH4 874,93 874,93 1,3% 76,2% 10
1.B.2.a.2 |Fugitive Emissions from Fuels / Oil/ Production and Upgrading / Liquid fuels CH4 778,93 778,93 1,1%) 77,4% 11
1.A4b Residential / Gaseous fuels CO2 682,76 682,76 1,0%) 78,4% 12
1A2f Non-metallic Minerals / Solid fuels CO2 642,83 642,83 0,9% 79,3% 13
3.Alb [3. Agriculture][3.1 Livestock][3.A Enteric Fermentation][3.A.1 Cattle][Option A][Non-Dairy Cattle] / - |CH4 632,41 632,41 0,9% 80,3% 14
5D.1 [5. Waste][5.D Wastewater Treatment and Discharge][5.D.1 Domestic Wastewater] / - CH4 623,64 623,64 0,9% 81,2% 15
1.A2f Non-metallic Minerals / Liquid fuels co2 616,80 616,80 0,9%) 82,19 16
1.A4.a Commercial/ Institutional / Gaseous fuels co2 569,47 569,47 0,8%) 82,99 17
3.D.11 3.D.1.1 Inorganic N Fertilizers / - N20 561,65 561,65 0,8% 83,7% 18
1.A4b Residential / Biomass CH4 502,82 502,82 0,7%) 84,5% 19
1Ala Public Electricity and Heat Production / Liquid fuels CO2 469,39 469,39 0,7%) 85,29 20
3A2 [3. Agriculture][3.1 Livestock][3.A Enteric Fermentation][3.A.2 Sheep][Other (please specify)] / - CH4 432,64 432,64 0,6% 85,8% 21
1.A2.m Not elsewhere specified (Industry) / Gaseous fuels co2 366,82 366,82 0,5%) 86,39% 22
3.D.14 3.D.1.4 Crop Residues/ - N20 362,80 362,80 0,5% 86,9% 23
3.D.2.2 3.D.2.2 Nitrogen Leaching and Run-off / - N20 360,51 360,51 0,5%) 87,49 24
3.D.1.2a [3.D.1.2.a Animal Manure Applied to Soils / - N20 357,71 357,71 0,5% 87,9% 25
1.A2.m Not elsewhere specified (Industry) / Solid fuels CO2 294,52 294,52 0,4%) 88,4% 26
1.A4a Commercial/ Institutional / Solid fuels co2 288,03 288,03 0,4%) 88,894 27
1.A2a Iron and Steel / Gaseous fuels co2 275,74 275,74 0,4%) 89,29 28
1A2c Chemicals / Solid fuels COo2 271,11 271,11 0,4%) 89,699 29
1.A1b Petroleum Refining / Liquid fuels co2 268,59 268,59 0,4%) 90,099 30
2.C1d [2. Industrial Processes and Product Use][2.C Metal Industry][2.C.1 Iron and Steel Production][2.C.1.{CO2 258,25 258,25 0,4%) 90,4% 31
1.AA4.c.ii Agriculture/ Forestry/ Fishing : Off-road vehicles and other machinery] / Liquid fuels CO2 238,68 238,68 0,4%) 90,7% 32
2.B.8b [2. Industrial Processes and Product Use][2.B Chemical Industry][2.B.8 Petrochemical and Carbon Bl{ CO2 231,44 231,44 0,3% 91,1% 33
1.A2e Food Processing, Beverages and Tobacco / Gaseous fuels co2 224,65 224,65 0,3%) 91,49% 34
1.A1b Petroleum Refining / Gaseous fuels co2 217,52 217,52 0,3%) 91,79% 35
1.A2i Mining (excluding fuels) and Quarrying / Liquid fuels COo2 216,09 216,09 0,3% 92,0% 36
3.B.1.3 [3. Agriculture][3.1 Livestock][3.B Manure Management][3.B.1 CH4 Emissions][3.B.1.3 Swine][Othe|CH4 215,42 215,42 0,3% 92,3% 37
1.A2.c Chemicals / Gaseous fuels Co2 208,19 208,19 0,3% 92,6%9 38
2A2 Mineral industry / Lime / - CO2 203,57 203,57 0,3% 92,9% 39
3H 3.H Urea Application / - CO2 189,62 189,62 0,3% 93,299 40
1.A4a Commercial/ Institutional / Liquid fuels co2 164,60 164,60 0,2%) 93,5% 41
3.D.21 3.D.2.1 Atmospheric Deposition / - N20 154,42 154,42 0,2% 93,7% 42
1.B.2.b.5 Fugitive Emissions from Fuels / Natural gas / Distribution / Gaseous fuels CH4 149,81 149,81 0,2%) 93,99 43
4.G Harvested Wood Products - Approach B - Approach B2 - Total HWP from Domestic Harvest - HWP PyCO2 -149,22 149,22 0,2%) 94,19 44
1.A2f Non-metallic Minerals / Gaseous fuels co2 135,11 135,11 0,2%) 94,3% 45
1.A2k Construction / Liquid fuels CO2 130,83 130,83 0,2%) 94,5% 46
3.B.23 [3. Agriculture][3.1 Livestock][3.B Manure Management][3.B.2 N20 and NMVOC Emissions][3.B.2.3|N20 123,90 123,90 0,2%) 94,7% 47
1.A2a Iron and Steel / Solid fuels co2 114,09 114,09 0,2%) 94,99% 48
4E2.1 Forest Land Converted to Settlements / - Cco2 113,27 113,27 0,2%) 95,09 49
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Table4: Key Category Analysia Tier 1for the year2023 based on level of emissions (excluding LULUCF)

Last year Cumulative
CRF code CRF Category Gas emissions 2023 (o I(EXO’LI B Lx,t Total of :lc:: I’::k

- - - kt CO2e ~ - + | Column ~ T
1Ala Public Electricity and Heat Production / Solid fuels COo2 27986,27 27986,27 45,0% 45,0% 1
1.A3b Road transport / Liquid fuels C0o2 7806,31 7806,31 12,6%| 57,6% 2
5A1 [5. Waste][5.A Solid Waste Disposal][5.A.1 Managed Waste Disposal Sites] / - CH4 2480,97 2480,97 4,0%) 61,6% 3
2Cla [2. Industrial Processes and Product Use][2.C Metal Industry][2.C.1 Iron and Steel Production][2.C.]CO2 2297,32 2297,32 3,7% 65,3% 4
1Ala Public Electricity and Heat Production / Gaseous fuels COo2 2210,52 2210,52 3,6%| 68,8Y 5
2A1 Mineral industry / Cement / - C0o2 1317,29 1317,29 2,1%) 70,9% 6
1.A4b Residential / Solid fuels Cco2 953,26 953,26 1,5%) 72,5% 7
1.B.1 Fugitive Emissions from Fuels / Solid Fuels / Solid fuels CH4 911,91 911,91 1,5% 73,9 8
3Ala [3. Agriculture][3.1 Livestock][3.A Enteric Fermentation][3.A.1 Cattle][Option A][Dairy Cattle] / - CH4 874,93 874,93 1,4%) 75,4% 9
1.B.2.a.2 Fugitive Emissions from Fuels / Oil/ Production and Upgrading / Liquid fuels CH4 778,93 778,93 1,3%] 76,6 10
1.A4.b Residential / Gaseous fuels Cc0o2 682,76 682,76 1,1% 77,79 11
1.A2.f Non-metallic Minerals / Solid fuels C0o2 642,83 642,83 1,0%j 78,7% 12
3.Alb [3. Agriculture][3.1 Livestock][3.A Enteric Fermentation][3.A.1 Cattle][Option A][Non-Dairy Cattle] / |CH4 632,41 632,41 1,0%j 79,8 13
5D.1 [5. Waste][5.D Wastewater Treatment and Discharge][5.D.1 Domestic Wastewater] / - CH4 623,64 623,64 1,0%) 80,8% 14
1.A2f Non-metallic Minerals / Liquid fuels Co2 616,80 616,80 1,0%j 81,8% 15
1.A4.a Commerciall Institutional / Gaseous fuels C0o2 569,47 569,47 0,9%| 82,7 16
AL 3.D.1.1 Inorganic N Fertilizers / - N20 561,65 561,65 0,9%) 83,6% 17
1.A4b Residential / Biomass CH4 502,82 502,82 0,8% 84,4% 18
1Ala Public Electricity and Heat Production / Liquid fuels C0o2 469,39 469,39 0,8%| 85,1Y 19
3.A2 [3. Agriculture][3.1 Livestock][3.A Enteric Fermentation][3.A.2 Sheep][Other (please specify)] / - |CH4 432,64 432,64 0,7%| 85,8% 20
1.A2.m Not elsewhere specified (Industry) / Gaseous fuels C0o2 366,82 366,82 0,6%] 86,4Y 21
3.D.1.4 3.D.1.4 Crop Residues/ - N20 362,80 362,80 0,6%)] 87,09 22
3.D.2.2 3.D.2.2 Nitrogen Leaching and Run-off / - N20 360,51 360,51 0,6%) 87,6% 23
3.D.1.2a 3.D.1.2.a Animal Manure Applied to Soils / - N20 357,71 357,71 0,6%] 88,2Y 24
1.A2.m Not elsewhere specified (Industry) / Solid fuels C0o2 294,52 294,52 0,5%| 88,6% 25
1A4a Commercial/ Institutional / Solid fuels Co2 288,03 288,03 0,5%] 89,1% 26
1.A2a Iron and Steel / Gaseous fuels COo2 275,74 275,74/ 0,4%| 89,5Y 27
1A2c Chemicals / Solid fuels C0o2 271,11 271,11 0,4%) 90,0% 28
1.A1lb Petroleum Refining / Liquid fuels Co2 268,59 268,59 0,4%| 90,4% 29
2.C1d [2. Industrial Processes and Product Use][2.C Metal Industry][2.C.1 Iron and Steel Production][2.C.]CO2 258,25 258,25 0,4%| 90,8Y 30
1AA4c.i Agriculture/ Forestry/ Fishing : Off-road vehicles and other machinery] / Liquid fuels Cco2 238,68 238,68 0,4%| 91,2% 31
2B.8b [2. Industrial Processes and Product Use][2.B Chemical Industry][2.B.8 Petrochemical and Carbon |CO2 231,44 231,44 0,4%)] 91,6 32
1.A2e Food Processing, Beverages and Tobacco / Gaseous fuels C0o2 224,65 224,65 0,4%| 91,9v 33
1.A1lb Petroleum Refining / Gaseous fuels C02 217,52 217,52 0,3%) 92,3% 34
1.A2.i Mining (excluding fuels) and Quarrying / Liquid fuels C0o2 216,09 216,09 0,3%) 92,6 35
3B.13 [3. Agriculture][3.1 Livestock][3.B Manure Management][3.B.1 CH4 Emissions][3.B.1.3 Swine][Ot|CH4 215,42 215,42 0,3% 93,09 36
1A2c Chemicals / Gaseous fuels Co2 208,19 208,19 0,3% 93,3% 37
2A2 Mineral industry / Lime / - Cco2 203,57 203,57 0,3% 93,79 38
3.H 3.H Urea Application / - C0o2 189,62 189,62 0,3%) 94,0% 39
1A4a Commercial/ Institutional / Liquid fuels Co2 164,60 164,60 0,3% 94,2% 40
3.D0.2.1 3.D.2.1 Atmospheric Deposition / - N20 154,42 154,42 0,2%) 94,5Y 41
1.B.2.b.5 Fugitive Emissions from Fuels / Natural gas / Distribution / Gaseous fuels CH4 149,81 149,81 0,2%| 94,7% 42
1.A2.f Non-metallic Minerals / Gaseous fuels C0o2 135,11 135,11 0,2%) 94,99 43
1.A2.k Construction / Liquid fuels Cc0o2 130,83 130,83 0,2%| 95,19 44
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Table5: Key Category Analysia Tier 1based on trend in emissions (from base yeE90to 2023, including LULUCF)

42|

SEPA March2025

lz?::;{;: Last year Base year Trend % Cumulative | KcA

CRF code CRF Category Gas 1090 iSSi 2023(A iSSi Contributi Total of | rank T1

- - o2 = ktCcOze ktcoze (Txt) _ | toTren’ | Column 7 | intrel _i,
1A3b Road transport / Liquid fuels Cco2 4469,75! 7 806,31 4 469,75 0,05423 16,4%] 16,4 1
4.A1 Forest Land Remaining Forest Land - Carbon stock change / - Co2 -1719,37, (5073,94)| 1719,37 0,03265 9,9%] 26,2 2
1Ala Public Electricity and Heat Production / Gaseous fuels Co2 1084,27 2210,52 1084,27 0,01681 5,1% 31,3 3
2Cla [2. Industrial Processes and Product Use][2.C Metal Industry][2.C.1 Iron and Steel Production][2.C.1.a Steel] |CO2 1652,68 2297,32 1652,68 0,01326 4,0%] 35,3 4
1.B.2.c.2.i |Fugitive Emissions from Fuels / Oil / Flaring / Liquid fuels Cco2 1450,68 - 1 450,68 0,01163 3,5%] 38,8 5)
1.A2.m |Not elsewhere specified (Industry) / Liquid fuels Co2 1477,74 67,55 1477,74 0,01107 3,3%] 42,2 6
1.A4b Residential / Gaseous fuels Co2 2317,49 682,76 2317,49 0,01070 3,2%] 45,49 7
1A4a Commerciall Institutional / Liquid fuels C0o2 1424,23 164,60 1424,23 0,00952 2,9%] 48,3 8
1A4b Residential / Solid fuels Co2 2359,94/ 953,26 2 359,94 0,00792 2,4%] 50,7 9
1Ala Public Electricity and Heat Production / Solid fuels Cco2 39321,05 27 986,27 39 321,05 0,00767 2,3%] 53,0 10
1A2f Non-metallic Minerals / Solid fuels Co2 36,46 642,83 36,46 0,00712 2,2%| 55,1 11
1A4a Commerciall Institutional / Gaseous fuels Co2 0,00 569,47 ° 0,00657 2,0%) Gi7all 12
3Ala [3. Agriculture][3.1 Livestock][3.A Enteric Fermentation][3.A.1 Cattle][Option A][Dairy Cattle] / - CH4 2068,15 874,93 2068,15 0,00648 2,0%] 59,1 13
DAL IL 3.D.1.1 Inorganic N Fertilizers / - N20 90,71 561,65 90,71 0,00575 1,7%j 60,8 14
1A2f Non-metallic Minerals / Liquid fuels Co2 194,50 616,80 194,50 0,00556 1,7%j 62,5 15
1A2e Food Processing, Beverages and Tobacco / Liquid fuels Cco2 795,22 85,90 795,22 0,00538 1,6%j 64,1 16
1A2e Food Processing, Beverages and Tobacco / Solid fuels Cco2 634,08 25,97 634,08 0,00478 1,4%j 65,5 17
2B.2 Chemical industry / Nitric acid / - N20 563,44/ - 563,44 0,00452 1,4%) 66,9 18
1.A2k Construction / Gaseous fuels Cco2 561,15/ - 561,15 0,00450 1,4%)| 68,3 19
2A1 Mineral industry / Cement / - Co2 1340,26 1317,29 1340,26 0,00445 1,3%) 69,69 20
5.A1 [5. Waste][5.A Solid Waste Disposal][5.A.1 Managed Waste Disposal Sites] / - CH4 3047,26 2480,97 3047,26 0,00420 1,3%j 70,9 21
1Ala Public Electricity and Heat Production / Liquid fuels Co2 1161,92 469,39 1161,92 0,00390 1,2%j 72,1 22
2.C.1ld [2. Industrial Processes and Product Use][2.C Metal Industry][2.C.1 Iron and Steel Production][2.C.1.d Sinter]|CO2 0,00 258,25 - 0,00298 0,9%] 73,0 23
1A2.c Chemicals / Solid fuels Co2 19,23 271,11 19,23 0,00297 0,9%] 73,9 24
1A2k Construction / Liquid fuels Co2 552,77 130,83 552,77 0,00292 0,9% 74,7 25
4.A2.2 Grassland Converted to Forest Land / - Co2 -205,70 (26,97)) 205,70 0,00279 0,8%] 75,6 26
1.A4c.ii |Agriculture/ Forestry/ Fishing : Off-road vehicles and other machinery] / Liquid fuels Co2 0,00 238,68 - 0,00275 0,8% 76,4 27
1A1b Petroleum Refining / Liquid fuels Co2 729,24 268,59 729,24 0,00275 0,8%] 77,2 28
2B.1 Chemical industry / Ammonia / - Cco2 334,87 - 334,87 0,00268 0,8% 78,1 29
3.Alb [3. Agriculture][3.1 Livestock][3.A Enteric Fermentation][3.A.1 Cattle][Option A][Non-Dairy Cattle] / - CH4 1243,63 632,41 1243,63 0,00267 0,8% 78,9 30
1A4b Residential / Biomass CH4 411,13 502,82 411,13 0,00251 0,8%] 79,6% 31
1.A.2.m |Not elsewhere specified (Industry) / Gaseous fuels Cco2 218,57 366,82 218,57 0,00248 0,7%] 80,4 32
1A2c Chemicals / Gaseous fuels Co2 572,87 208,19 572,87 0,00219 0,7%] 81,0% 33
3.D.1.4 3.D.1.4 Crop Residues/ - N20 277,40 362,80 277,40 0,00196 0,6% 81,6 34
3.H 3.H Urea Application / - Co2 32,18 189,62 32,18 0,00193 0,6%] 82,2 35
3.D.1.2.a |3.D.1.2.a Animal Manure Applied to Soils / - N20 752,13 357,71 752,13 0,00190 0,6%] 82,8 36
1A2a Iron and Steel / Liquid fuels Co2 226,26 0,68 226,26 0,00181 0,5%] 83,3 37
1A2i Mining (excluding fuels) and Quarrying / Liquid fuels Cco2 91,30 216,09 91,30 0,00176 0,5%] 83,9 38
1B1 Fugitive Emissions from Fuels / Solid Fuels / Solid fuels CH4 1086,87 911,91 1 086,87 0,00181 0,5%] 84,4 39
1A2e Food Processing, Beverages and Tobacco / Gaseous fuels Co2 105,83 224,65 105,83 0,00174 0,5%] 84,9 40
1A2f Non-metallic Minerals / Gaseous fuels C0o2 408,26 135,11 408,26 0,00171 0,5%] 85,4 41
2.A2 Mineral industry / Lime / - Co2 499,45 203,57 499,45 0,00166 0,5%] 85,9 42
1A1b Petroleum Refining / Gaseous fuels Co2 109,68 217,52 109,68 0,00163 0,5%] 86,4 43
3.D.2.2 3.D.2.2 Nitrogen Leaching and Run-off / - N20 336,63 360,51 336,63 0,00146 0,4%) 86,9 44
1A2b Non-Ferrous Metals / Solid fuels Cco2 173,27 0,05 173,27 0,00139 0,4%) 87,3 45
2F1f [2. Industrial Processes and Product Use][2.F Product Uses as Substitutes for ODS][2.F.1 Refrigeration and A|HFC 0,00 109,65 = 0,00127 0,4%] 87,7 46
4.C2.1 Forest Land Converted to Grassland / - Co2 159,21 2,36 159,21 0,00125 0,4%] 88,1 47
4.A2.1 Land Converted to Forest Land - Carbon stock change - 4.A.2.1 Cropland Converted to Forest Land / - Cco2 -120,54 (49,97) 120,54 0,00124 0,4%) 88,4 48
1A2b Non-Ferrous Metals / Liquid fuels C0o2 158,85/ 7,04 158,85 0,00119 0,4%] 88,8 49
3B.1.3 |[[3. Agriculture][3.1 Livestock][3.B Manure B.1 CH4 B.1.3 Swine][Other (please [CH4 454,37 215,42 454,37 0,00116 0,3%] 89,1 50
1A2l1 Textiles and leather / Liquid fuels Co2 151,99 6,15 151,99 0,00115 0,3%] 89,5 51
1A2k Construction / Solid fuels Co2 144,14 3,19 144,14 0,00112 0,3%] 89,8 52)
2D.1 [2. Industrial Processes and Product Use][2.D Non-energy Products from Fuels and Solvent Use][2.D.1 Lubric| CO2 194,04 38,03 194,04 0,00112 0,3%] 90,2 53
2.C4 [2. Industrial Processes and Product Use][2.C Metal Industry][2.C.4 Magnesium Production] / - SF6 136,02 - 136,02 0,00109 0,3%] 90,5 54
4E2.1 Forest Land Converted to Settlements / - Cco2 31,41 113,27 31,41 0,00106 0,3%] 90,8 55
3.A2 [3. Agriculture][3.1 Livestock][3.A Enteric Fermentation][3.A.2 Sheep][Other (please specify)] / - CH4 491,22 432,64 491,22 0,00105 0,3%] 91,1 56
4.F2.1 Forest Land Converted to Other Land / - Cco2 22,83 102,72 22,83 0,00100 0,3%) 91,49 57
3B:2:3 [3. Agriculture][3.1 Livestock][3.B Manure Management][3.B.2 N20 and NMVOC Emissions][3.B.2.3 Swine]ﬂNZO 299,79 123,90 299,79 0,00097 0,3%] 91,7 58
4.G Harvested Wood Products - Approach B - Approach B2 - Total HWP from Domestic Harvest - HWP Produced §CO2 -50,21 (149,22)] 50,21 0,00097 0,3% 92,0 59
1A2d Pulp, Paper and Print / Solid fuels Cco2 1,59 83,68 1359 0,00095 0,3%] 92,3 60
1.A2m [Not elsewhere specified (Industry) / Solid fuels Co2 310,22 294,52 310,22 0,00091 0,3%] 92,6 61
1A2d Pulp, Paper and Print / Gaseous fuels Co2 0,00 73,88 o 0,00085 0,3%] 92,8 62
1A4a Commerciall Institutional / Solid fuels Co2 515,58 288,03 515,58 0,00081 0,2%] 93,1 63
4.C1 Grassland Remaining Grassland - Biomass Buming - Wildfires / - Cco2 143,89 30,08 143,89 0,00081 0,2%] 93,3 64
5.D.2 [5. Waste][5.D Treatment and Di D.2 Industrial I- CH4 209,89 80,24 209,89 0,00076 0,2%] 93,5 65
1A2c Chemicals / Liquid fuels Co2 187,26 65,38 187,26 0,00075 0,2%] 93,8 66
1.A3b Road transport / Liquid fuels N20 58,97 103,58 58,97 0,00072 0,2%] 94,0 67
1.A2b Non-Ferrous Metals / Gaseous fuels Cco2 0,00 61,11 - 0,00071 0,2%) 94,29 68
3.B.2.1.a [[3. Agriculture][3.1 Livestock][3.B Manure Management][3.B.2 N20 and NMVOC Emissions][3.B.2.1 Cattle][N20 213,33 90,25 213,33 0,00067 0,2%) 94,4¢ 69
3.A3 [3. Agriculture][3.1 Livestock][3.A Enteric Fermentation][3.A.3 Swine][Other (please specify)] / - CH4 217,14 93,28 217,14 0,00066 0,2%] 94,6 70
1.B.2.a.2 |Fugitive Emissions from Fuels / Oil/ Production and Upgrading / Liquid fuels CH4 1038,43 778,93 1038,43 0,00066 0,2%] 94,8 71
2C1le [2. Industrial Processes and Product Use][2.C Metal Industry][2.C.1 Iron and Steel Production][2.C.1.e Pellet] |CO2 0,00 56,63 = 0,00065 0,2%] 95,0 72
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Table6: Key Category Analysis bas@dTier 1on trend in emissions (from base yed990to 2023, excluding LULUCF)

Base year Last year Base year Trend % Cumulative | KcA

CRF code CRF Category Gas | emissions 1990 | emissions 2023 iSsi Contributi Total of | rank T1
- - - ktCO2e ktCO2e kt CO2e (xt) ~| toTrent+| cojymn - [ intrer T

1A3b Road transport / Liquid fuels Cco2 4469,75 7806,31 4469,75 0,053611 17,4%| 17,4% 1
1Ala Public Electricity and Heat Production / Gaseous fuels Co2 1084,27 2210,52 1084,27|  0,016791 5,4%| 22,8% 2
1Ala Public Electricity and Heat Production / Solid fuels Cco2 39321,05 27986,27 39321,05 0,014550 4,7%] 27,6% 3
1.B.2.c.2i Fugitive Emissions from Fuels / Oil / Flaring / Liquid fuels Cco2 1450,68 0,00 1450,68 0,012874 4,2%] 31,7% 4
2Cla [2. Industrial Processes and Product Use][2.C Metal Industry][2.C.1 Iron and Steel Production][2.C.1.a St{CO2 1652,68 2297,32 1652,68| 0,012784 4,1%| 35,9% 5
1A4.b Residential / Gaseous fuels COo2 2317,49 682,76 2317,49]  0,012409 4,0%]| 39,9% 6
1A2.m Not elsewhere specified (Industry) / Liquid fuels co2 1477,74 67,55 1477,74 0,012307 4,0%] 43,9% 7
1A4a C i / Liquid fuels Co2 1424,23 164,60 1424,23|  0,010673 3,5%] 47,3% 8
1A4.b Residential / Solid fuels COo2 2359,94 953,26 2359,94| 0,009553 3,1%| 50,4% 9
3Ala [3. Agriculture][3.1 Livestock][3.A Enteric Fe ion][3.A.1 Cattle][Option A][Dairy Cattle] / - CH4 2068,15 874,93 2068,15 0,007899 2,6%] 53,0% 10
1.A2f Non-metallic Minerals / Solid fuels co2 36,46 642,83 36,46 0,007358 2,4%] 55,4% 11
1A4a Commerciall Institutional / Gaseous fuels co2 0,00 569,47 0,00 0,006805 2,2%] 57,6% 12
1A2.e Food Processing, Beverages and Tobacco / Liquid fuels co2 795,22 85,90 795,22 0,006031 2,0%] 59,6% 13
3.D.1.1 3.D.1.1 Inorganic N Fertilizers / - N20 90,71 561,65 90,71 0,005906 1,9%)| 61,5% 14
1A2f Non-metallic Minerals / Liquid fuels Cco2 194,50 616,80 194,50 0,005644 1,8%) 63,3% 15
1A2e Food Processing, Beverages and Tobacco / Solid fuels co2 634,08 25,97 634,08 0,005317 1,7%) 65,0% 16
2.B.2 Chemical industry / Nitric acid / - N20 563,44 0,00 563,44|  0,005000 1,6%) 66,6% 17
1.A2.k Construction / Gaseous fuels COo2 561,15 0,00 561,15 0,004980 1,6%)| 68,3% 18
1Ala Public Electricity and Heat Production / Liquid fuels co2 1161,92 469,39 1161,92 0,004703 1,5%) 69,8% 19
2A1 Mineral industry / Cement / - CO2 1340,26 1317,29 1340,26 0,003846 1,2%)| 71,0% 20
3.Alb [3. Agriculture][3.1 Livestock][3.A Enteric Fermentation][3.A.1 Cattle][Option A][Non-Dairy Cattle] / - CH4 1243,63 632,41 1243,63 0,003480 1,1%) 72.2% 21
1.A2k Construction / Liquid fuels CO2 552,77 130,83 552,77  0,003342 1,1%] 73,2% 22
1.A1lb Petroleum Refining / Liquid fuels Co2 729,24 268,59 729,24 0,003262 1,1%| 74,3% 23
2.C1ld [2. Industrial Processes and Product Use][2.C Metal Industry][2.C.1 Iron and Steel Production][2.C.1.d Si)CO2 0,00 258,25 0,00 0,003086 1,0%) 75,3% 24
1.A.2.c Chemicals / Solid fuels CO2 19,23 271,11 19,23(  0,003069 1,0% 76,3% 25
2B.1 Chemical industry / Ammonia / - Co2 334,87 0,00 334,87 0,002972 1,0%)| 77,3% 26
1AAc.ii | Agriculture/ Forestry/ Fishing : Off-road vehicles and other machinery] / Liquid fuels Cco2 0,00 238,68 0,00 0,002852 0,9%] 78,2% 27
5A.1 [5. Waste][5.A Solid Waste Disposal][5.A.1 Managed Waste Disposal Sites] / - CH4 3047,26 2480,97 3047,26] 0,002602 0,8%| 79,0% 28
1A2.c Chemicals / Gaseous fuels co2 572,87 208,19 572,87 0,002596 0,8%] 79,9% 29
1A2.m Not elsewhere specified (Industry) / Gaseous fuels co2 218,57 366,82 218,57 0,002443 0,8%] 80,7% 30
3.D.1.2a 3.D.1.2.a Animal Manure Applied to Soils / - N20 752,13 357,71 752,13 0,002401 0,8%] 81,4% 31
1.A4b i ial / Biomass CH4 411,13 502,82 411,13 0,002360 0,8%] 82,2% 32
1A2f Non-metalic Minerals / Gaseous fuels COo2 408,26 135,11 408,26 0,002009 0,7%| 82,9% 33
1A2.a Iron and Steel / Liquid fuels CO2 226,26 0,68 226,26] 0,002000 0,6%] 83,5% 34
2.A2 Mineral industry / Lime / - Co2 499,45 203,57 499,45 0,002000 0,6%] 84,2% 35
3H 3.H Urea Application / - o2 32,18 189,62 32,18| 0,001980 0,6%) 84,8% 36
3.D.14 3.D.1.4 Crop Residues / - N20 277,40 362,80 277,40 0,001873 0,6%] 85,4% 37
1A2.0 Mining (excluding fuels) and Quanying / Liquid fuels Co2 91,30 216,09 91,30( 0,001772 0,6%] 86,0% 38
1A2e Food Processing, Beverages and Tobacco / Gaseous fuels Cco2 105,83 224,65 105,83 0,001745 0,6%] 86,6% 39
1.A.1b Petroleum Refining / Gaseous fuels CO2 109,68 217,52 109,68) 0,001626 0,5%] 87,1% 40
1.A2b Non-Ferrous Metals / Solid fuels co2 173,27 0,05 173,27 0,001537 0,5%] 87,6% 41
3.B.1.3 [3. Agriculture][3.1 Livestock][3.B Manure B.1 CH4 Emissic B.1.3 Swine][Other (ple| CH4 454,37 215,42 454,37 0,001458 0,5%| 88,1% 42
1.A.2.b Non-Ferrous Metals / Liquid fuels CO2 158,85 7,04 158,85 0,001326 0,4%] 88,5% 43
3.D.2.2 3.D.2.2 Nitrogen Leaching and Run-off / - N20 336,63 360,51 336,63| 0,001320 0,4%| 88,9% 44
2.F1f [2. Industrial Processes and Product Use][2.F Product Uses as Substitutes for ODS][2.F.1 Refrigeration a)lHFC 0,00 109,65 0,00 0,001310 0,4%] 89,3% 45
1A2| Textiles and leather / Liquid fuels CO2 151,99 6,15 151,99 0,001275 0,4%] 89,7% 46
2.D.1 [2. Industrial Processes and Product Use][2.D Non-energy Products from Fuels and Solvent Use][2.D.1 L{CO2 194,04 38,03 194,04|  0,001268 0,4%| 90,2% 47
1A.2.k Construction / Solid fuels COo2 144,14 3,19 144,14 0,001241 0,4%| 90,6% 48
2.C4 [2. Industrial Processes and Product Use][2.C Metal Industry][2.C.4 Magnesium Production] / - SF6 136,02 0,00 136,02 0,001207 0,4%] 91,0% 49
1B1 Fugitive Emissions from Fuels / Solid Fuels / Solid fuels CH4 1086,87 911,91 1086,87| 0,001251 0,4%| 91,4% 50
3.B.2.3 [3. Agriculture][3.1 Livestock][3.B Manure Management][3.B.2 N20 and NMVOC Emissions][3.B.2.3 Swi[N20O 299,79 123,90 299,79 0,001180 0,4%| 91,7% 51
1A4a C i /1 Solid fuels Cco2 515,58 288,03 515,58 0,001134 0,4%] 92,1% 52
1.A2d Pulp, Paper and Print / Solid fuels Co2 1,59 83,68 1,59] 0,000986 0,3%| 92,4% 53
5.D.2 [5. Waste][5.D Treatment and D D.2 Industrial = CH4 209,89 80,24 209,89 0,000904 0,3%] 92,7% 54
1A2d Pulp, Paper and Print / Gaseous fuels co2 0,00 73,88 0,00 0,000883 0,3%] 93,0% 55
1A2.Cc Chemicals / Liquid fuels Co2 187,26 65,38 187,26]  0,000881 0,3%| 93,3% 56
3B.21la 3. Agriculture][3.1 Livestock][3.B Manure Management][3.B.2 N20 and NMVOC Emissions][3.B.2.1 Cat|N20 213,33 90,25 213,33 0,000815 0,3%] 93,6% 57
3.A3 3. Agriculture][3.1 Livestock][3.A Enteric Fermentation][3.A.3 Swine][Other (please specify)] / - CH4 217,14 93,28 217,14 0,000812 0,3%] 93,8% 58
3.A2 3. Agriculture][3.1 Livestock][3.A Enteric i A.2 Sheep][Other (please specify)] / - CH4 491,22 432,64, 491,22 0,000810 0,3%] 94,1% 59
1A2.m Not elsewhere specified (Industry) / Solid fuels co2 310,22 294,52 310,22 0,000766 0,2%] 94,3% 60
1.A.2.b Non-Ferrous Metals / Gaseous fuels CO2 0,00 61,11 0,00[ 0,000730 0,2%] 94,6% 61
5.D.1 [5. Waste][5.D Treatment and D D.1 Domestic /- CH4 921,23 623,64 921,23|  0,000724 0,2%) 94,8% 62
1A3b Road transport / Liquid fuels N20 58,97 103,58 58,97 0,000714 0,2%] 95,0% 63

Tier 2Approach

A specific analysis has been developed to evaluate the key categories in a Tier 2 approach, considering the
uncertainties of each categoryheassessment of uncertainti€see chaptef..6) is made at the third levaif the

CRTfor Energy(i.e., 1A1 1A2, etc.)and the CRT 3@&nd at the second level for other sectors (i.e., 2B, 5A

etc.). Hence, thekey category analysis in tier 2 is developed at the skawel of CRT categories, and therefore

less categories represent the sectors compared with the Tier 1 approach.

For the year 202319 sectors constitute the key categorigslevel i.e. contributing to more than 90% the
emission level uncertaintyThemain contributing sectors, which are quite different than in Tier 1, areGke
emissions fronsolid waste disposal (CRT BAth 31%; rank 1), followed b§Q emissions fronthe forest lands
(CRT 4A, witB%; rank2) and the Chifrom enteric fermentation (CRT 3A, with 7%; ranki8)general, the large
uncertainties on the emission levels of some categories seeattount for more than the emission level, this
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is whyCQ emissions only contribute to 26% in the Tier 2 approablereas Chicontributesto 55%.n 2023, he
CQ emissions from theombustion of solid fuels in the Energy industries (CRT dvéIinked 4" in the Tier 2
KCA with @ontribution to the emission level uncertainty of 6.2%

In terms of trend of emissions, between 1990 and 2023e&¥Fcategories cotribute to 90% including LULUCF.
The sectors are rather the same, with the CRT 5A and 4A in the two first positions, batlevitar combined
contribution (respectively 14% and 13%pllowed by the C®emissions from metal industry (CRT 2C, 8%), due
to its considerable increase over the timeseri@he CQ emissions from theransport sector, which also
underwent an important increase between 1990 and 202Bresent the % highest contributor with 7%gespite

a rather small uncertainty on emissions compared to the other highest key categories.

Table7: Key Category Analysia Tier 2for the year2023,based on level of emissionin¢luding LULUCF)

Emissions |Emissions| Tier 1 level |Uncertainty on [ Emission level ) .
2023 2023 assessment | emission uncertainty Cumutive | Tier2 Key
CRT category / fuel GHG evels total Category

. . Ll kcoze .| kcoze o] ) o] @) - w .| O |Lewson
5A  |Solid Waste Disposal/ - CH4 24810 2481,0 3,7 177,6 30,9 30,9 1
4A  |Forest Land /- C0o2 -5219,3 5219,3 7,7 22,4 8,2 39,0 2
3A  |Enteric Fermentation / - CH4 2077,6 2077,6 &l 44,7 6,5 45,6 3
1Al |Energy industries / Solid fuels C0o2 27986,3 27 986,3 41,2 3,2 6,2 51,8 4
1B2 |Oil and Natural Gas / Liquid fuels CH4 801,8 801,8 1,2 100,5! 5,6 57,4 5
2C [Metalindustry /- COo2 2612,2 2612,2 3,8 26,9 4,9 62,3 6
1A3 |Transport/ Liquid fuels COo2 7 850,3 7850,3 11,6 7,1 39 66,2 7
1A4 |Commerci al, resid., agricyCH4urelé / IBI0@mMmass 5107 0,8 100,5] 3,6 69,8 8
5D |Wastewater treatment and discharge / - CH4 703,9 703,9 1,0 70,7 815 73,3 9
3D2 |Indirect N20 Emissions from managed soils /- N20 514,9 514,9 0,8 100,9! 3,6 77,0 10
1B2 |[Oiland Natural Gas / Gaseous fuels CH4 322,6 322,6 0,5 100,5 2,3 79,2 11
3D1 |Direct N20 emissions from managed soils / - N20 13131 13131 19 28,0 2,6 81,8 12
1A3 |Transport/ Liquid fuels N20 106,7 106,7 0,2 200,1 15 83,3 13
1B1 |Solid fuels / Solid fuels CH4 911,9 911,9 13 20,6 1,3 84,6 14
3B |Manure Management/ - N20 293,5 2935 0,4 53,9 11 85,7 15
1A4 |ICommercial, resid., agricyCurelé / 1@®O¢0uslPUX|l s 19 12,2 11 86,8 16
3B |Manure Management/ - CH4 433,6 433,6 0,6 36,1 11 87,9 17
1A4 |[Commerci al, resid., agricyCQurelé / 124)6)|d f uzil6 18 12,2 11 89,0 18
4G [Harvested Wood Products / - C0o2 -149,2 149,2 0,2 100,5 11 90,0 19
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Table8: Key Category Analysia Tier 2based on trend in emissions (from base yeE90to 2023, ircluding LULUCF)

Emissions | Emissions . Trend o . ,

Uncertainty % contribution [ Cumulative | Tier 2 key

CRT category / fuel GHG 1990 2023 Trend on emissions assessment to trend with total category
assessment—og) W ncertainy | (6) | (upto 909
- - | ktCO2¢ ~ | ktCO2€~ - - | uncertainty ~ ) - -
5A  [Solid Waste Disposal/ - CH4 3047,3| 24810 0,004 177.6 075 13,86 13,86 1
4A  |ForestLand/ - C0o2 -2023,1 -5219,3 0,030 22,4 0,67 12,38 26,24 2
2C  |Metalindustry /- Cco2 17268 2612,2 0,016 26,9 0,44 8,16 34,40 8
3A  |Enteric Fermentation / - CH4 4090,4 2077,6] 0,009 44,7 0,40 7,34 41,74 4
1A3 |Transport/ Liquid fuels co2 4 469,8 7 850,3, 0,055 71 0,39 7,20 48,94 5
1A4 [Commercial, resid., agri|CHA4l tfur eéll/l] bi bidarp s 0,003 100,5 0,26 4,85 53,79 6
3D2 |Indirect N20 Emissions from managed soils /- N20 537,1 514,9 0,002 100,9 0,17 3,07 56,86 7
3D1 |Direct N2O emissions from managed soils / - N20 1179,1 13131 0,006 28,0 0,16 2,97 59,83 8
2B [Chemical industry / - N20 563,4 - 0,005 40,0 0,18 3,37 63,19 9
1A3 [Transport/ Liquid fuels N20 59,0 106,7 0,001 200,1 0,15 2,82 66,01 10
4AC  |Grassland/ - Cco2 339,3 0,6 0,003 51,0 0,14 2,57 68,59 11
1A2 [Manufacturing industries / Liquid fuels C0o2 4001,7 1225,5] 0,018 7,3 0,13 2,43 71,02 12
1B2 |Oiland Natural Gas / Liquid fuels co2 1453,2 2,0 0,012 10,2 0,12 2,21 73,22 13
1A4 [Commercial, resid., agri|cQeltfur e26883/2] Soll2#41kb| f u @J0G9 12,2 0,11 2,00 75,22 14
3B |Manure Management / - N20 650,5 293,5 0,002 53,9 0,10 1,83 77,05 15
4G |Harvested Wood Products / - Cco2 -50,2 -149,2 0,001 100,5 0,10 1,81 78,86 16
3H |Urea application / - co2 32,2 189,6 0,002 50,2 0,10 1,80 80,66 17
4F |Other Land/ - C0o2 24,0 102,7 0,001 80,6 0,08 1,49 82,15 18
1A4 [Commercial, resid., agri|cQel tfur el&18/0[ Li 061l f 0607 12,2 0,09 1,62 83,77 19
5D |Wastewater treatment and discharge / - CH4 11311 703,9 0,001 70,7 0,07 1,25 85,01 20
1B2 |Oil and Natural Gas / Liquid fuels CH4 1064,0 801,8 0,001 100,5 0,07 1,35 86,36 21
3B [Manure Management /- CH4 822,4 4336 0,002 36,1 0,06 1,07 87,43 22
2D  |Non-energy products from fuels and solvent use /- |CO2 194,0 38,5 0,001 52,2 0,06 1,08 88,51 23
2F  |Product uses as substitutes for ODS / - HFC - 148,7 0,002 28,3 0,05 0,90 89,41 24
1A4 [Commercial, resid., agri|cQeltfur 28287 Gal®®us 0,00d| s 12,2 0,05 0,85 90,26 25

1.5 Brief general description of QA/QC plan and implementation

The development of an emission inventory is a complex task in the light of:

il

f
f
f

The large number of data to manipulate,

The great diversity of quantitative and qualitative sourcemtidrmation,

Methodologies to be implemented to best quantify each activity,

The need to provide information as relevant and accurate as possible while respecting the constraints
of resources and deadlines,

Ensuring respect of the fundamental qualities of inventories (TACCC principle: Transparency, Accuracy,
Consistency, Comparability, Completeness).

A gquality control and quality assurance system is essential to achieve these tasks.

QA/QC procedures have been defined by listing a set of tasks to be carried out depending on the function of the
inventory actor (see annex 5) and the type of QA/QC activities. Nevertheless, it has to be mentioned that the
Serbian Inventory system is undeonstruction to fully answer EU and UNFCCC Annex | requirements in that
field. Thusall tasks listed for the QA/QC activities are not yet carried out. They can be applied, partially applied
or not applied.

In Annex 4 QA/QC procedures are positioned along with the inventory process. The QA/QC activities
concerned different steps of the inventory and different actors:
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QA/QC Activities \ Actors / Function
Q1: coordination and planning (1) sectoral expert
Q2: data sources (2) inventory manager
Q3: emissions calculations (3) coordination group of national inventories
Q4/Q5: data reporting (4) ETS expert
Q6/Q7: National Inventory Report (5) Inventory manager or sectoral experts
Q8/Q9/Q10: Proxy GHG inventorigél) (6) CRTreporter expert
(7) Ministry in charge of Environme
(8) NIDexpert
(9) Proxyexpert

1.6 General uncertainty evaluation

The 2006 IPCC Guidelines characterize determination of uncertainties as a key element of any complete
inventory. As a result of the need to continually improve the inventoriks,uncertainty analysis plays an
important role. The wncertainty analysis is used primarily to define priorities for improving the precision of
emissioninventories, as well as for selecting methods and carrying out recalculations for inventories.

Uncertainties are quantified for emission factors and activity data, then combined uncertaiatiesnission
estimationsare estimatedaccording to IPCC guidelines

In general, two methods for determining uncertainties digtinguished The Tier 1 method combines, in a simple
way, the uncertainties in activity data and emission factors, for each category and greenhouse gas, and then
aggregates these uncertainties, for all categories and greenhouss gasobtain the total uncertainty for the

GHG emissiomventory. The Tier 2 method for uncertainties determination and aggregation is based on Monte
Carlo simulation processes considering the distribution functionshiedifferent parameters and variables of
emissions calculations.

In the presentNID, Serbia reports uncertainties that have been calculated pursuant taltbel method The
uncertainties for the activity data and emission factors used were taken from expert judgments and literature.

The results from the uncertainties are summarizedimex 2

The total national emissions of GHGcluding LULUCH 2023 are estimated with an uncertainty &8% In
2023, the sector contributing the most to thaverallinventory uncertainty including LULUCF is the &hissions
of the solid waste disposal (CRT 5A) wittombined uncertainty of 7%of the national total Themajor emission
source of the inventory, the C®emissions from the solid fuel combustion piiblic electricity and heat
production (CRT 1Alahas acombined uncertainty of 5% in the national GHG totalAnother significant
contributor to the overall emission inventory uncertainty in 308 the methane emissions of the enteric
fermentation (CRT 3Ayith an uncertainty of 1%. Theuncertainty associated with the GHG emissions in the
Republic of Serbiaxcluding the LULUCF contributisrof7.8% in 203, implying the national totais 0f62.2 +/-
49 Mt CQe.

For the reference year (1990)d total uncertainty level was 5% including LULU@Rd 8.8% excluding LULUCF
contribution. As for the latest inventory year, the biggest contributor to the overall uncertaingjuding LULUCF
contribution, is the solid waste disposaCki, CRT 5A) with 6%, followed by the enteric fermentatiolCti, CRT
3A) with 22% and by the solid fuel combustion in public electricity and heat produc@ah CRT 1Ala) with
1.5%, including LULUCF.
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In terms of trend of emissions between 1990 and 20Be uncertaintyfor the national GHG emissiois1.8%
including LULUCF contribution, an8%.without it Excluding LULUCF contributioine CQ from the burning of
liquid fuels in transport (LA®.7% andfrom the combustion of solid fuels in energy industries (1&.5%), with
the methane emissions from enteric fermentation (3A, 0.5%8)the main contributors, due to their significant
changein emissions over the timeseries

When considering the LULUCF sectors, the most predominant c2@2@ interms of uncertainty level is the
Forest lands (4A), both in terms of emission leval§% in 203) than in emission trend1(0%). The other
significant category among LULUCEF is the harvested wood products (4G) with uncertainty contributi@¥s of 0.
in emission level and D4% in emission trend, due to its important growth over the timeseries.

1.7 General assessment of completeneddPGs para 30)

1.7.1 Information on completenesgMPGs para. 30)
Temporal coverage

The emission inventories reported in the UNFCCC framework in the present document cover the period 1990
2023 with a timestep of one year. The reference year for all substances is 1990.

Geographical scope

Administratively and territorially, the Republic of Serbia is divided into provinces, regions and administrative
districts. It consists of two autonomous provinces: the Autonomous Province of Vojvodina (21,51 khe

north, and the Autonomous Province of Kosovo and Metohija (10,918),kmthe south.According to the
international standard NUT@®lomenclature of Territorial Units for Statistics), Serbia is divided into two parts

the North (Vojvodina an@elgrade) and the South (the rest of the country). The country is further divided into

five statistical regionst 2 2 @2 RAYy = . Sf AN} RS> ~dzYFRA2I FYyR 2SaiGdSNy
Kosovo and Metohijalhe territory of the Republic of Serbia indes 30 adnmistrative districts, 24 citie8 city
municipalitiesand 150 municipalities. The city of Belgrade, as the capital, has a special status as regulated by law
and thestatute of the capital city of Belgrade. The Republic of Serbia has 6,158 settlements, of which 193 are
urbansettlements

Categories included elsewhere (IE)

Several emission sources are included within the emission estimations of other categories by lack of detail to
separate the activity data between
1 CRT 1A3aDomestic aviation (included in international aviation1H)
CRT 1A4ad Mobile combustion in commercial/institutional activities (included in 1A4ai)
CRT 1A4bg Mobile combustion inmesidentialactivities (included in 1A)
CRT 1A4cq Off-road vehicles and other machinery (from 1990 to 2006, included irci)A4
CRTLAA4ciii¢ Fishing (included in 1Adand 1A4c)i
CRMD2.2¢ Lards converted to Wetlands

=A =4 =4 4 -4
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1.7.2 Description of insignificant categories (MPGs para. 32)

The revised UNFC®@porting Guidelines on Annual Inventories as adopted by the COP by its Decision 24/CP.19
specifies that a Party may consider that a disproportionate amount of effort would be required to collect data
for a gas from a specific category that would be ingicemt in terms of the overall level and trend in national
emissionsin such casegshe notation keyNE & K 2 dzf .R'hed®&ty slzéuftl id thelDprovide justifications

for exclusion in terms of the likely level of emissions. An emission shouldemgnsidered insignificant if the

likely level of emissions is below 0.05% of the national total GHG emissions (specified in a footnote to total GHG
emissions without LULUCF for the latest reported inventory year) and does not exceed 5QRu@aents.

The total national aggregate of estimated emissions for all gases and categories considered insignificant shall
remain below 0.1% of the national total GHG emissions.

In the scope of this submission, several activities remained not estimatedqiNB® Republic of Serhia
1 CRT2F2¢ Foam blowing agents: lack of data. Questionnaires were sent to companies and will hopefully
be available for next submission.
1 CRT2F3¢ Fire protection: lack of data. Questionnaires were sent to companies and will hopefully be
available for next submission.
CRT3G¢ Liming: Statistical data on liming activitiase not available.
CRMB1¢ Cropland remaining croplando emission estimation methodology applicable,
CRMD1¢ Wetlands remaining wetlandsio emission estimation methodology applicable,
CRMEL¢ Settlements remaining settlementap emission estimation methodology applicable,
CRTC2¢ Open burningf waste no activity data available.

=A =4 =4 -4 =

For all these subsectors, effagt currently ongoingn order toestimate theassociatecemissions

1.7.3  Total aggregate emissions considered insignificant (MPGs para. 32)

The total aggregate emissions considered insignifieaanot estimated for the Republic of Serbia.

1.8 Metrics (MPGs para. 37)

In accordance with decisions 6/CP.27, the emissions and remoivalsGHGare expressed in G@quivalent
Sincethe GHGhave different irradiation propertiedhencedifferent contribution to the greenhouse effect, it is
necessary to multiply the emission of every gas with proper Global Warming Potential, @&R)ing the value
for fossil methane, over a 16gear time horizoraslisted in table 8.A.1 of the contribution of Working Group | to
the Fifth Assessment Repd&R5)f the Intergovernmental &el on Climate Chand#?CC)

1.9 Summary of any flexibility appliedIPGs paras. 4)

In accordance witthe MPGs paragraphs@} sme flexibilities are used by the Republic of Serbia in terms of
GHG emission inventosstimation and reporting
1 Mostly Tier 1 methodologieare usedfor emission calculations in the absence of the necessary data.
Future improvementsncludemoving to higher tiersin particularfor key categories
1 For completeness assessme(see section 1.7.2p estimate emissions forllesources.
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Chapter 2: Trends in greenhouse gas emissions

2.1 Description of emissiomnd removaltrends for aggregated GHG
emissionsand removals

Theobserved trend for theggregated GHG emissianghe Republic of Serbia iseductionof 25.7%, excluding

the LULUCF contributipbetween 1990 and 2 Considering the contribution of tHeULUCF sector, the total
national GHG emissions, expressed ine€C@ecreased byB0.3nover the same periodThis overaltlecreasds

the result ofthe respectivereductions in the emissions of all substances compared with 1990, excepted for HFC
emissions which were not occurring by the time. The observed trend afsémnis is alsthe result of thechanges

in the climate severity depending on thgears, as well as the economic acohjunctural situationsBetween
1992 and 1994, the Federal Republic ngdslavia, of which the Republic of Serbia was paréxperienceda

long period of hyperinflationresulting in a drastic deterioration of the economy, and consequently of the GHG
emissionsMoreover,another event which led to a change in the GHG emission tigtide bombing in 1999

The year 2009vas marked by a global economic downturn, meanwhdene importantfloodingsoccurred in
2014 leading toa least exploitatiorof mines,explainingthe drop in emissions observed for these two years.
During the year 202 the globalpandemic related to Covid virissobservedo have a relatively moderatenpact

on the Serbian GHG emissions

The following tableand graphpresent the evolution of the national GHG emissiforsthe Republic of Serhia
per CRTsector, between 1990 and 262

Table9: Total GHG emissions in the Republic of Serbia for the period 123 (in kt CQe)

1990 1995 2000 2005 2010 2015 2016 2017 2018 2019 2020 2021 2022 2023
kt CQe kt CQe kt CQe kt CQe kt CQe kt CQe kt CQe kt CQe kt CQe kit CQe kt CQe kt CQe kt CQe kt CQe
TOTAL with LULUCF, witho | | | | |
indirect CQ 82 215 5852€ 57 13t 63 497 58 261 57 55¢1 59 387 59 944 58 517 57 557" 58 84¢l 56 95z 58 20¢

TOTAL without LULUCF, |
83 62% 63 285 61 185 69 728 64 3201 62 8261 64 32¢ 65003 63 33€ 62 654 63 795 61 934 62 657

without indirect CQ
TOTAL with LULUCF, with

o 82 271 5858z 57 18¢l 63 551 58 313 57 61/ 59 43¢ 59 993 58 56€ 57 60€ 58 89¢ 57 00(! 58 25€
indirect CQ

TOTAL without LULUCF, wi
_— "' 83686 63330 61230 69779 64377 62877 64380 6505 63 386 62705 63845 61987 62 704

1 66 454 50409 48 357 54554 50 224 49 680 50 513 50 700 48 796 48 703 49 949 48 399 48 999
1A 62333 47220 45419 51374 47574 46879 47819 47891 46 094 46 344 47 659 46 239 46 853

1.8 4121 3189 293 318§ 2654 2805 269 2809 2704 2354 228 2161 214

1.C NO [No [No [No [No No [No No [No [No [No [No [No

2 545] 2250 300 492 492d 4029 4340 5235 5920 5187 457 5104 5084

3 741 6944 643 7137 613 6106 6459 6147 562 5694 613 5235 535(

4 1414 4757 -4050 -6224 6059 -5267 -494q -505] -4819 -5001 -4947 -498] -4449 -

5 4300 3689 338] 3114 3034 3014 302d 2920 2994 307 313] 3194 3224

|indirect cO2 | 64 54 54 53 52l 5] 59 50| 5q] 49 a8 48] 4]  46]| -28Y
1.D.1 434 109 90 149 132 194 360 401 422 430 239 341 455 599 | 389

Note: Unless statedotherwise, all results discussed below and in the sectorial chapteansider national
totals excludingindirect CQ emissions

In terms of population, the total GHG emissions without LULUCF per inhabitant have incred<gd foy the
period 19902023 from 86 to 9.4 kg C@e/inhabitant, due to the fact that the population decreased faster (
32%) than the GHG emissions without LULU@B%4). Considering the LULUCF contribution, this ratecise
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stable between 1990 and 232 as the sink related to LULUCF has increased in the meantimerms of
economy, the GHG emissions per gross domestic product (GDP) have decreased significantly over the whole
timeseries, by 3% without considering LULUCF, due to the fact that the GDP increas&ddme&anwhile the

GHG emissions decreased.

Table10: Total GHG emissions per GDP (kgp€%) and per capita (t C&/inhabitant), in the Republic of Serbia, for the
period 19902023, without considering indirect C®

2005 201 2015 2016 2007 2016 201 20 2021
GDP ($ million) 26 257 63 563 57%
GHG per GDP (kg CO2e/$) - without LULUCF
without indirect CO2 207) 378| 936] 266] 163 169] 168 157 125 122 120/ 098] 099 098 -53%
GHG per GDP (kt CO2e/$ million) - with LULU
but without indirect CO2 2,03 349 874 242| 148 155 155 145 116] 112| 111] 090 092 0,90 -569
Population (million) -329
GHG per capita (t CO2e/inhabitant) - without
LULUCF and without indirect CO2 860) 806| 786 934 879 881] 907 921 902| 89| 921] 902 922| 938 %
GHG per capita (t CO2e/inhabitant) - with LUL
but without indirect CO2 846] 746| 734 851] 79| 807| 838 850 834 825 849 829 856| 862 2%

Figure2: Total GHG emissionincludingLULUCBut without indirect CQ, in the Republic ofSerbia {n kt CQe), with CRT
main sector contributionsover the period 19902023
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The relative contribution of each GH&the national aggregated GHG emissid¢ascluding LULUEBetween
1990 and 203, have evolveds follows:
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Figure3: Contributions of each gas on the Republic of Serbia aggregated GHG emissions, excluding LULUCF, in 1990 and
2023

s,e 1990 SF6 2023
0,2% 0,01% HFCs
0,2%
CH4 ,
— _\

co2

81.1% 82,1%

Despite someénter-annual variations, for the years 1990 and 30the relative contribution of the CQo the

total GHG emissions excluding LULUK Guite stable at81-82%. However, over the whole period, the €0
contribution has been observed to vatyetween %% and 2%, with a mean value of 8%.The CH and NO
emission contributions are also rathstable between 1990 and 282with a slightly decreasing contribution for
CH (from 15% to B.5%)whereas NO increaseslightly in consequencérom 4.0% to4.1%) Meanwhile S&
emissions are less prominent in the national GHG emissisitisout LULUCF contributioand now almost
marginal,going from 0.2% in 1990 to@.% in 203, HFC emissions, which were not occurring in 1990, increased
their contribution in 203 at 024%.

2.2 Description of emission and removal trends by sector and by gas
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Tablell presents the national GHG emissiand removalrends for eactgas, in the Republic of Serbia, for the
period 19902023.
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Tablel1l: GHG emissions in the Republic of Serbia, per substance and per main CRT category,

between 199Band 202

1990 1995 2000 2005 2010 2015 2016 2017 2018 201 2020 2021 2022 2023
TOTAL with LULUCF, withot
indirect CO2 GHG  KkiCO2e 82213 58526 5713 63497 58261 5755¢ 59387 59944 58517 57557 58846 56952 58208 57121
co2 _ kt 66 373] 44 236] 44 160| 50 270] 45 616] 44 617| 46 519] 47 482( 46 528 45 652| 46 421[ 45 385| 46 601] 46 000
CH4 |kt 440| 397| 366] 324| 318] 323| 315( 310 310] 314 319] 315] 311 300
Total with LULUCF N20 Kt 13 12| 0] 15] 13] 13[ 4] 3] m| mf[ 12| 1o 0] 10
SF6 |t 6 3] ol [ a4l 4l a4l 4] 3] 1] 2] 2[ o
we It - - 2| 10 100[ 185[ 160[ 139] 131] 106] o7 79| 78] 79
kt CO2e 2| 43| 231 408] 348] 300 272] 224 199] 165] 154] 149
TOTAL without LULUCF,
without indirect CO2 8362 6328 | 60725 64320 62826 64326 65008 6333 62654 6379 61934 62651
co2 Tkt 67823 49 012] 48 311 56 514] 51 693] 49 921[ 51 485] 52 563( 51 369] 50 70| 51 390| 50 389| 51 070] 51010
CH4 |kt 439 397| 364[ 324| 318] 322 314[ 310] 309] 314 319] 315] 311 300
Towlwithout LULUGE  IN20_ Tkt 13 12| 0] 15] 13] 13[ 14[ 1] m[ mf[ 12 of 10| 10
SF6 |t 6 3] ol al a4l 4l a4l 4] 3] 1] 2] 2[ o
we It - - 2| 10 100[ 185[ 160[ 139] 131] 106] o7 79| 78] 79
ktcoze| - - 2| 43| 231 408] 348] 300 272] 224] 199] 165 154] 149 -
ENERGY 66454 50406 ' 5022 4968(1 5051¢ 507001 4879 48703 49 94¢
co2 |kt 63058 47 164| 45 458| 51 946| 47 252| 46 505| 47 418] 47 621[ 45 840| 45 711[ 46 833| 45 383( 45 984( 46 346| | -26,59
1 [ENERGY CH4 |kt 11| 108] 96| 84 o7 103] 100] 99 o95[ 96 100[ 97| 96 93| [ -157
N20 |kt 112] o83 o8] 102] 103] 106] 112 114] 110] 110 118] 118] r21] L21] [ 82
LA |FuelCombustion  |GHG  |ktCO2e| 62333 47220 4541§ 51373 47574 46879 47819 47891 46004 46344 47659 46239 46853 47219 [ -24.29
Fuel Combustion 1202 [Kt 61 560| 46 699| 44 876| 50 751| 46 884] 46 215] 47 141] 47 228[ 45 438[ 45 678| 46 803[ 45 356( 45 959| 46 322| | -24,89
LA | ivites CH4 |kt 17| u| 12| 18] 15[ 14[ 14 3] 3] 13[ 19 20[ 2| 2|| 195
N20 |kt 110[ o083 o080] 100] 102] 106] 112 113 09| 110 118] 117 21| v21| | 1049
1B [Fugitve emissions  |GHG  |ktCO2e| 412] 318§ 2939 3189 2654 2805 2693 2809 2704 235§ 2284 2161 2149 2060 | -50,09
I co2 |kt 1498 465| 81| 1104] 368] 290] 277 393 4o2| 33| 30| 27| 25[ 24| | -9849
Fugitive emissions fromn
1B | s CH4 |kt 93] o7| 84| 71| e oo e[ 86| s s3] s1| 76| 76| 73| [ -22.29
N20 |kt 002] oo0t] oot 002 oot] 000l ooi] oot] oo01] 000[ 000[ 000[ 000[ 000] [ -9829
kt COZe
co2 |kt 4733 1835 2818 4435 4343] 3283 3815| 4728| 5455| 4883 4331] 4873 4870| 4474 | 55
, CH4 |kt i - of a1 a1l o a[ o] o] o] o] 1] o of [-47.%
Industrial Processes al
2 N20 [kt 2 1 a2 [ a[ o[ o] o o] - - - | [-20009
Product Use
-95,99
Agriculture |
co2 |kt 32 13] 35| 133[ o7 133 250 214[ 74| 172] 226] 132| 217| 190| [ 489,29
3 |Agriculture CH4 |kt 179] 61| 151 132] 15| 4] 109] 109] 110[ 1ma| 109[ 107 102[ 93| [ -489
N20 |kt 9] o] 8] 12 m| 0] 1] m| o o 1| 8] o 8] [-103
LULUCF |
co2 |kt - 1451|- 4776|- 4150|- 6244|- 6077|- 5304|- 4966|- 5081|- 4841|- 5119|- 4969|- 5003|- 4469]- 5009| | 245,39
4 |LULUCF CH4 |kt 047] 005 174] oo01] o20] 054 028 020 020 020[ 020[ 020[ 020[ 020] [ -56%
N20 |kt 010 o007 o19] o006 005 008 007] 006] 006] 006 006] 006] 006 006] [ -4009
4300 368 3381 311z 3034 301z 3020 2921 2994 307C 3131 319; 3224 3267
co2 |kt - - - - - - - - - - - - - - -
5 |WASTE CH4 |kt 149] 18] 17| 108] 105] 104] 105] 101 104[ 107 109] 111 112[ 114{ [ -238
N20  kt 046] 037] 037] 035] 034] 033 033 033] 033] 033] 032[ 032[ 031 031 [ 323

Note: Unless stated otherwise, all results discussed below and in the sectorial chapters consider national

totals, excluding indirect C@emissions

ca

The national C&emissiondrom the Republic of Serhiaxcluding LULU@Bntribution, decrease by 24.8% over
the period 19962023. This reduction goes up 80.7% when LULUCF contribution is include@ emissions are
mainly related to dssil fuel combustion activitie€RTLA)and, in 203, around91% of the nationaCQ emissions
without LULUCF amiginated from fuel combustiorin 2023, the energy industriesQRTLAL) contribute to 6%
of the nationalCQ emissions excluding LULU@ieanwhilethe transport CRTLA3) contribution is 0of 8.5%, the
one ofthe manufacturing industrieecombustion only, CRT 1Ai8)of8%and the residentiatertiary-agriculture
subsector contributes t6% The sector ofindustry procesas(CRT 2js the other main contributoabout 9% in
2023, andthe metal industry CRT2C)is the predominantemission sourcef this sectowith 5%of the national
emissions without considering LULUGR0Z3, followed by the mineral industry (CRT 2A) with 3%

Most of the biggest C£emission sourcefollow a downward trend between 1990 and 2B2except for the
transport (+77%) and the metal industry $1%).TheCQ emission reductionsbserved between 1990 and 282
contributing the most to the overall reduction are for the sectors of the energy indust@iBIA1,-27%),the
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manufacturing industrieSQRTLA2,-46%), the other sectorGRTLA4,-55%), the fugitive emissions of the oil and
natural gas(CRTLB2,- 98%)and the mineral industryGRT2A, -22%) Since the year 2009h¢ national C®
emissions are rather stable, except for some yednere the emission levels were either particularly high, such
as in 2011, or very low, such as in 20THe national emissions between 1990 and 2002 undet several
significant interannual variationdue to thewar context around the Balkan and-¥xigoslavia regions.

The C@emissions of theesidentialtertiary sector CRTLA4)and the production of heat and electricityCRT
1A1la) relymuchon the climate severityln particular, in the most recent years, it can be observed that winter
was quite cold in 2011whereasit was pretty warm in 20140n the oppositeside,when summers are really
warm and heat waves can strildee territory, the CQ@emissions related to the production of electricity can be
intensifiedby an increased consumption afr conditioning The overall C©emissions can also be impacted
significantly by the import and export of electrigiglthough the balance remains rather stalotethe Republic

of Serbia

Other structural parameters can also influence the interann@@ emission variationsthe economiccontext
such as the global economic downturn in 2088ergy crisign 2021 on natural gas supgtllowing theUkrainian
and Russiarconflict, or otherconditions such as the sanitary crisis related to the Covid wrdke impact of
policies and measures implemented by governments and administrations.

The nationalCQ emissions including the LULUCF contribution decrébgalmost 326 between 1990 and 232
which is higher than the observed reduction without LULUCEhe Republic of Serbia, the net balance of the
LULUCF sector is a net remgvathich means that the COabsorptions (tree growth, reforestation)
overcompensate the CGCemissions €.9., tree mortality, deforestation artificialisatior) and, in addition, an
increasing net removal from this sect@ observedIndeed,for the period 1992023 the net CQ removals
increased hy245% mostly due to the forest landsCRT4A) which contribute t®1% of the emissions and
removalsof the sectorin 2023, and increaseé by 158%over the same periodThis igartly due to the fact that
heavy commercial logging and industrial technical wood use for the pulp and paper industry were very present
in the countryin 1990.Although there has been a huge increase of the net removal of this subcategory over the
whole period, the sink decreasegignificantlysince 207 (-23%)due to the increased use of biomass as a fuel
and natural disasterdAmong the other categories, the grdessd categoryCRHMC) reduced its G@missions by
almost 100%, whereas the net removals from harvested wood prod@d34G)increased byl97%%,but varies

much during the recent yearbetween 1990 and 2(®&

CHa

The national &: emissions from the Republic of Serbia, decreblsg 32% for the period 19962023, with or
without considering the LULUCF contributi@ifferent emission sources contritrisignificantlyto the national
CHs emissionsIn 1990the predominant source ithe agricuture sector(CR13), whichrepresented41% of the
Republic of Serbimethaneemissionsand, in 208, had acontribution of 31% The othermajor emission source
is the waste sectoitGRT5), which contributed to 8% in 1990 and increased its share u[38%6 in 203. The CH
emissions of thesavo sectors decreasecbnsiderablyor the period 1992023, with a faster rate for agriculture
(-48%) than for the waste-24%). In addition, the fugitive emissio(@RTLB)are also a significant contributor to
the national emissionsxcluding LULUGHth 24% in 203, despite having reducedtheir emissions by22% for
the period 19962023. The fall in the fugitive GHmissions of this sector is related to the drops in coal and olil
productions, respectively 026% and 25% between 1990 and 30Z2he reduction in the emissions of the
agriculture is mainly related to thiall in thelivestock which impactenteric fermentation CRT3A, - 49%) the
main emission source, and manure managem@&@RBB,-47%).For the waste sectoithe drop in thesolid waste
disposal CRT5A,-19%) due to smaller amounts beirdisposed andthe wastewater treatmenf{CRTGD,-38%),
due to a decreasing population, can explain the obsetvends. For the waste sector, the solid waste disposal
is the main source of methane emissions with a contribution88b 7o the sector total in 2@

Contrarily to the C®emissions, the fuel combustion activitieSRTLA) represent a rather smaller share of the
national totakfor CH with only 7% ire023. However, the contribution of the sector was less significant in 1990
(4%), as theemissions of this sector can be observed to increase from 20% over the perio2Q2R0This is
mainly due to the residentidertiary sector CRTLA4, +20%)related to an increase in the residential wood
consumptions.
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N20

The nationalN20 emissionshave been reducetly 24.3%in the Republic of Serbi&pr the period 1992023,
with or without considering the LULUCF contributidine agriculture sector is the most predominargON
emission sources on the territory, with more th84% of the national emissions in 2BActually, the emissions
of this sector are observed to hadecreasedover the period 1992023, by 10%, and its contribution was of
71% in 1990. Thgrowing share of this sect@ only due to the increase in the emissions of the agricultural soils
(CRT3D, 6.5%) in particular the increase innorganicN-fertiliser application CRT3D1a, +519% in emissions),
partly compensatedoy the decline irthe organic Nfertilisersand manure (3Dbi has decreased by 52%nd,

to another extent,n the indirect NO from managed soilSQRT3D2, -4%).This trend is also the consequence of
a lack of consistency in the activity datehich arebetter managedby the SOR8om 2013 onwardsIn contrast,
the NeO emissions related to manure management, which contributet®# of the emissions of the agricultural
sector in 1990 and 2% of the national emissions without LULURAYe decreased b§5% due to the fall in the
livestock.

In addition, the fuel combustion activitiesGRTLA) also contributein a nonrnegligible way with 3% of the
Republic of Serbia emissioms2023. The NO emissions of this sectare rather stable over time and slightly
increased by 0% between 199@nd 203, mostly due to the growth in road transpahd biomass consumption,
compensated by the decline in coal consumptilmnaddition, its contribution to the national tot&las increased
from 9%in 1990to 13%in 2023 and thesharesbetweenthe subsectorsare ratherequalamong subsectori
2023: the energy industriesGRTLAL,4.0%), the transport CRTLA3,4.2%) and the other sector€RTLA4,3.7%)
Thechemical industry@RT2B) was also an important contributtw the national NO emissions in 1990 with
17% of the share, but has suppressed its emissions due to the stop in the acid nitric prodacf6i9,
contributing significantly to the overall national emission reducti@inally, the NO emissions of thevastewater
treatmenthave been reduced by 32% over the period 12923, and now contributes tonly 3% to the national
emissions.

Sk

The nationaBk emissions from the Republic of Serhive beerdrasticallyreducedby 96% for the period 1990
2023. Theindustrial processesORT2) are the only emitting sector of &ver the territory. Among it, the metal
industrywith the production of magnesium was for long the only &Rission sourcéut, since 2000emissions
from the use of S&in electrical equipment for insulationCRT2G1) have arisenn 2022,the magnesium
production represergd 83% of the national 3Emissionsut, in 2023, the productiohas stoppedBefore then,
this subsector hmdecreased its emissions by 6%tween 1990 and 2022xplaining most of the observed
downward trend due to the drop in the production of magnesiuim 2023, the Sfemissions in Serbia are almost
negligible.

HFCs

The nationaHFC emissions in the Republic of Sedgieurred from 1997, andow contribute to 024% of the
national GHG emissions excluding LULUCF contribi8ieweral HFC can be emitted and the evolution of the
mass emissions depending on the HFC are present&dlitel2. The observed trend of the national emissions,

in CQ equivalent, is a growing trend up to 2014, where a maximum was reached, andfsémcthe emissions

are constantly decreasing over the years, with@aninterannual decrease rate d2% between 2014 and 282

due to the regulations implemented about the use of refrigerasuigh as theRegulation on the treatment of
fluorinated gases with a greenhouse effect, as well as on the conditions for issuing permits for the import and
export of these gases (OJ No 120/13)
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Tablel12: Mass emissions of the differenfluorinated gasesn the Republic of Serbia, for the period 192023

1990 199§ 2000 200§ 2010 201§ 2014 2014 201§ 2019 2020 2021 20227 2023
HFC-125 |t - - - 35| 201] 310| 264 224| 191| 162| 138] 117 9,9 8,5
HFC-134a|t - - 15) 11,7{ 572| 1186 1029] 904 899| 706[ 669| 535 559| 611
HFC-32 |t - - - 0,6 4,1 43 3,7 31 2,7 2,3 19 1,6 14 1,2
HFC-143a|t - - - 34| 188| 313] 266| 226| 192 163| 139| 118 100 8,5
HFC-227e¢ - - - 0,0 0,1 0,3 0,3 0,3 0,3 0,3 0,3 0,2 0,2 0,2
Total kt CO2e - - 20| 429| 2314 406,4| 348,3] 299,9| 272,1| 223,8| 199,3| 1651| 154,0| 1487

Tablel3 presents the evolution of the aggregated GHG emissions for E&Jbategory, with more details than
before, in the Republic of Serbia, for the period 12923.
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Tablel3: Aggregated GHG emissions (in kt£&)J0n the Republic of Serbia, for each CRT category, between 1990 arl 202

99 99 00 00 0 0 0 0 018 0 0 0 0 0 0
02e kt CO2e kt CO2e kt CO2e kt CO2e kt CO2e kt CO2e kt CO2e kt CO2e kt CO 02e kt CO2e kt CO2e kt CO2e 990
OTA out indirect CO 8 8 63497 5826 9387 59944 58 8846 569 820 0,59
OTA 0 0 dire @) 836 63285 61185 69 64 62 8 64 65005 6 62 6 63795 619 62 6 6 9
OTA direct CO 8 858 8 6 8 6 94 9993 5856 606 58 89 000 58 6 0,59
OTA 0 direct CO 8368¢ 6 6 69 64 62877 64380 65055 6338 62705 6384% 61982 62704 6 9
R 66 4 040¢ 48 4 0 496801 50 0700 48796 48705 49946 4839¢ 4899¢ 4928 69
1A Fuel Combustion Activities 62333 47220 45414 51373 47574 46875 47819 47891 46093 46346 47659 46239 46853 4721 -24%
1A.1  |[Energy Industries 42611 38805 34129 33774 3183 3389 33631 34058 32083 32345 33979 31850 31757 31264 -27%
1.A.2  [Manufacturing Industries and Construction 7833 32171 5407 7774 5504 424] 479 4214 4504 3991 3564 3564 3594 4254 -46%
1.A.3 [Transport 4560 2781 2374 6694 672§ 5999 6164 6419 6504 7034 670] 7650 8167 8045 76%
1A.4  |Other Sectors 7329 2214 325 3120 3504 273§ 3239 3204 2999 297Q 3419 3174 3340 3654 -509
1.A5  [Non-Specified NO,IE 199 259NO,IE [NO,IE |NO,IE [NO,IE |NO,IE [NO,IE |NO,IE [NO,IE |NO,IE [NO,IE |NO,IE | |-
1B Fugitive emissions from fuels 4121 3189 2939 318§ 2654 280§ 2699 2809 2704 2359 2284 216] 2144 20 -509
1B.1  [Solid fuels 1087 1249 1149 1070 1129 1134 1149 1174 109] 1144 1121 102} 991 912 -16%
1.B.2  |Oil and Natural Gas 3034 1941 1794 2114 1529 1664 154 163§ 1613 1214 1167 1140 1154 114§ -62%
1C Carbon dioxide Transport and Storage NO NO NO NO NO NO NO NO NO NO NO NO NO NO -
d al Processes and Prod e 4 00 49 49 40 4 34 9 8 4 0 084 46 0
2.A Mineral Industry 2024 1269 1489 1543 1339 1037 112§ 117 1264 1280 1374 1474 153§ 1584 -22%
2.B Chemical Industry 1371 629 504 105( 894 611 593 825 574 [§ 300 37§ 303 247 -82
2.C Metal Industry 1863 352 1009 225§ 2413 1929 2209 288§ 3764 3624 2660 3041 303§ 2617 40%
2.D Non-Energy Products from Fuels and Solvent Use 194NO 9| 30 39 44 65| 48 39 45 39 44 46 39 -80%
2.E Electronics Industry NO NO NO NO NO NO NO NO NO NO NO NO NO NO -
2.F Product Uses as Substitutes for Ozone Deplet{NO NO 2| 43 231 406 348 300 272 224 199 165 154 149 |-
2.6 Other Product Manufacture and Use NO NO 0 1] 3 4 4 4 4 4 5 5 5 6 |-
2.H Other NO NO NO NO NO NO NO NO NO NO NO NO NO NO -
3 Agriculture 741 6944 643 7137 613¢ 6106 6456 6147 5626 5604 613 523 5350 49
3A Enteric fermentation 4090 3671 3391 2991 2593 256§ 2481 2496 2454 2461 2466 240§ 2274 2074 -49%
3B Manure Management 1473 1381 1354 112§ 985 964 884 872 926 925 901, 869 857 721 -51%
3.C Rice Cultivation NO NO NO NO NO NO NO NO NO NO NO NO NO NO -
3.D Agricultural Soils 1719 1783 1579 2779 2354 2344 2741 247Q 2080 2037 2451 17347 1904 182§ 7%
3E Prescribed burning of savannas NO NO NO NO NO NO NO NO NO NO NO NO NO NO -
3F Field Burning of Agricultural Residues 107 96) 81 105 109 96) 96| 94 90| 92| 95| 97| 100 102 -5%
3.G Liming NO NO NO NO NO NO NO NO NO NO NO NO NO NO -
3.H Urea application 32 13 39 133 97| 133 252 214 74 172 220 132 217 190 4899
3. Other carbon-containing fertilizers NO NO NO NO NO NO NO NO NO NO NO NO NO NO -
3.J Other NO NO NO NO NO NO NO NO NO NO NO NO NO NO -
LULUCF
4.A Forest Land -2014 5324 -5444 -6313 611§ -5311 -501 -5099 -4854 -510] -5043 -510Q -4579 -5217 1599
4.B Cropland 19 19 12| 84 14 56) 56| 56) 56| 56) 57| 53 49 46| 1479
4.C Grassland 354 233 1159 -13§ 12| 35 7] -5| -2 2] 5| 5i 4 3] -99%
4.D Wetlands 179 179 164 148 91 93 89 85) 82| 78 75 73 71 69 -61%
4.E Settlements 73 73 71 128 141 148 149 149 149 150 150 150 150 150 1059
4.F Other Land 25 25 21 7| 77| 90) 92| 93 95| 97] 99 101 103 105 3229
4.G Harvested Wood Products -50 39 -33  -144 279 -374 314 -339 -347 -379 -200 -263 -249  -149 1979
4.H Other NO NO NO NO NO NO NO NO NO NO NO NO NO NO -
5 WASTE 4300 368z 3381 311z 3034 301z 3020 2921 2994 3070 3131 319z 3224 326
5A Solid Waste Disposal 3047 2769 2424 2171 2114 2129 2104 2089 2167 2257 2319 2384 2433 248] -19%
5B Biological Treatment of Solid Waste NO NO NO NO NO NO NO NO NO NO NO NO NO NO -
5C Incineration and OpenBurning of Waste NO NO NO NO NO NO NO NO NO NO NO NO NO NO -
5.D Wastewater Treatment and Discharge 1253 918 954 941 919 883 918 832 827 817 812 807 791 784 -37%
5.E Other NO NO NO NO NO NO NO NO NO NO NO NO NO NO -
[ [indirect cO2 [ e 54 s 58 5] s s s s a4 4 4]  4f [ 284

1.D.1 [International transportation 434 109 90 149 132 194 360 40: 422 430 239 34 455 599 38‘V5

Note: Unless stated otherwise, all results discussed below and in the sectorial chapters consider national
totals, excluding indirect C@emissions
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Energy(CRTL)

The energy sectorepresents79.3% of the national GHG emissions, in2@Quivalent, excluding LULUCF
contribution, in the Republic of Serbia, in Z02ts contribution wasrather similarin 1990 with79.5% of the
national totals varies slightly over the timeserigsit is rather stable and has a mean value over the period 1990
2023 of 79% This is mainly due to the energy iratties (CRT1A1) which is themajor emitting source
contributing up to B% of the national GHG emissiomishout LULUCH 2023, in particular due to the production

of heat and electricity@QRTLA1a).The main substance emitted by this sector is thexGihich represent94%

of the sector GHG emissiorSnly CQ emissiondrom fuel combustion activitiesGQRTLA), excludingCQ from
biomass combustionrepresent around 91% of the national C@ emissionsand %% of the national GHG
emissionswithout LULUCF contribution.

The energy sector is also responsible 3&%6 of theCH national emissions excluding LULUCR023, mostly
related to fugitive emissions from coal, oil and natural gas productisrtheCRTLB has a share &% of the
nationalmethanetotals in 2023. The other main methane emission source in the energy industries is the wood
combustion in residential applianceERTLA4,6% of the national total in 2. Finally,about its contribution

to other direct GHG, the energy sect@presents 3% of the NO emissions in the Republic of Serini&2023
excluding LULUCF contributigelated tothe fuel combustion

The energysector is als@ large predominant emission source in terms of indirect GHG emissions (including
LULUCF) witB%%,95% and97% of the national emissions of 3ONG and CO in 202 He also contributes to
NMVOC emissions over the territory but to a lesser extent Wi in 203.

In 2023, for CQ emissions, the main contributingpurce is theenergy industrie§CRTLA1)with a share of &%

of the national C@emissions excluding LULUCF, mainly due to electricity and heat production, followed by the
transport sectofCRTLA3)with 15%, mostly related to road transporthe manufacturing industriesSCRTLA2)

with 8% andthe other sectors CRTLA4) with6%. The total sectoral G@missions decreaseby 24% for the

period 19902023, thanks to the contribution of all sectors except transpwitichhas increased its emissions by
77%due to the traffic growth Theother sectors all contributed to the observed emission reductinmarticular

the highest influence is from the energy industries watlf7% decreasgmostlythanksto the dropof 26%in the

fuel consumption of the production of heat and electrici§RTLAla)over the period 1992023, with the coal
consumption which decresed by 2%, substituted partially bynatural gas whicimore thandoubled (+103%,)

but alsoby increasingenewable energiesThe C@emissions of the other subsectors all decrease significantly
as well, with-46% for the manufacturing industrie€RTLA2)and -55% for the other sectorsGRTLA4), related

to fossil fuel consumption reductions and the partial substitutions with the development of biomass. Finally, the
fugitive CQ emissionsmainlyrelated to flaring in oil refininghave also decreasetly 98% over the period 1990
2023, whereas it had a share 8% of the C&emissions of the energy in 1990.

The emissions of the energy industries, in particular ofgibever plants for electricity production, and of the
residential sector, can vary quite significantly depending on dlmate severity (for winters, mostly, with
heating, but alspto another extent for summers with air conditioning)nd the eventual imports and exports of
electricity.Over the most recent years, the year 2011 and 2014 are good examples of extreme climate conditions
either leading to a peak of G@missions such as in 2011, ordsignificant drop in emissions as in 2014.

Themethane emissions of the energgctoralso decrease by between 1990 and 2@ mostly due to the
drop in coal and oil productions witt2% for the fugitive methane productionQRT1B) over this period,
meanwhile the emissions related to fuel combusti@RTLA)increaseddy 19.5%, related to thencrease in the
use of biomass, in particular in small residential appliances. The energy emissios wialkdly related to fuel
combustionin 2023, increased by8% during the period 1992023, which is mostly dudo the road transport
growth (CR 1A3, +8% for NO), as well as the increase in emissions of the other sectors (CRT D@, +4

In terms of S the emissions are mostlthe responsibility of the Public heat and electricity product{@Ala)
which contributes t08%% to the CRT 1 emissions in 20Zhe main reason for the S@missionsis the
combustion ofsolid fuek. This emission source is also timain contributorto the NOx emissions of the Energy
sector 60%in 2023), alongsidewith the road transport (CRT 1BBwhich isresponsible of 2% of the sector
emissions. The emissions of NMVIBiin the Energy sector amaainly due tathe residential heating (1A4bi
2023 in particular due to biomass and solid fuel combustion, witke4as well asoal mining and handling
(1B1a) with26% Residential combustion alsmntributes significantly to the CO emissions from @RT 1, with
a share of 7% in 203, the restbeing mostly related to road transport@) and to other stationary combustion
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Most of the emissions of indirect GHG from the Energy sector have been reduficantly over the
timeseries, with-42%for SQ, -25% for NOx;23% for NMVO@nd -28% for CO. The emissioaductiors are
mostlyachievedthroughthe implementation of regulationand the change in the energy mix

Industrial Processes and Product UseRT2)

The sector of industrial processes and product use represebté of the national GHG emissions, excluding
LULUCF contribution, in the Republic of Serbia, irB2@2as a slightly growing contributiaince1990 where

its share wadess than6.5% although its GHG emissionsviesbeen reduced by5% in betweenin 2023, the
main contributing source is the metal industi@RT2C), with4.2% of the nationalGHG emissions excluding
LULUCEF, followed by the mineral industtR{2A) with 26%.The main substagze emitting by this sector the
CQ, which represents 96% of the total sectoral GHG emissions in202e industrial processes are the second
biggest emission source of €@ the Republic of Serbia, preceding by the energy sector, alittost9% of the
national emissiong 2023, excluding LULUCF contribution.

The industrial processes and product use sector is the only emission souragaofd3F-Cs in the Republic of
SerbiaOn the oppositein 2023, its contribution to the national emissions of Qstelatively marginal with A%
andthere is no NO emission related to this categoipn. 1990, theCRTcategory was a relatively higlirO emitter
due to the chemical industryCRT2B), and contributed td 7% of the national emissions without LULUCF, but
since 2019, the acid nitric productig@RT2B2), the only emission sourdegsceased.

The industry sector i@ marginal contributor to the emissions NS and SQwith about 05%for eachin 202.
Its contribution to the national emissions of CO is also rather small with 3% B PlaRvever, it has a nen
negligible share in th&IMVOC emissions over the territory witli% in 203, due principally to the emissions
from solvent uséCRT2D3) and from food and beverage indust§RT2H2)

In 2028, the most predominant source of @@missions for theCRT2 is the metal industryGRT2C), which
contributes to5% to the national C£&emissions excluding LULU@Fncipally due tdhe iron and steel industry
(CRT2C1) The metal industry was less important in 1380ts CQ emissions increaseloly 51% over the period
1990-2023. Theformer most importantCQ emission source, which is now the second highesisthe mineral
industry CRT2A),whichnow has a share of 3% of the national emissions in320f1 underwent a reduction of
22% bhetween 1990 and 232The cement industryCRT2A1)is the most predominant sourcgith 83% of the
emissions of thi€RTcategory, followed by the lime industrZRT2A2 13% and the use of carbonates in other
industries CRT2A43 4%9. The emission reduction observed for the mineral industnthe period 1992023 is
mainly due to the decrease observedtire lime industry 69%)and, to another extent, to thelrop in the use
of carbonates in other industrieShe otherCQ emissions sources, the chemical indus®yR{I2B) and the non
energy products from fuels and solvent u§€RT2D) have both reduced their contributis to the sectoral CO
emissions with reductions @10% and 6%, respectivelyin overall, the C&emissions of thevhole CRR category
have been reducedy 5.8% between 1990 and 232

As already mentioned before, the-® emissions of théndustry processeswhich representedl0.3% of the
sectoral GHG emissions in 198@ye been suppressdallowingthe stop of the acid nitric productiom 2019.
The Skemissions, whicbriginate from the magnesium productio@ RT2C4) and the use in electrical equipment
(CRT2GL), have been reduced b96% over the period 1992023, notably in 2023 where the magnesium
production stoppedThis is mainly related to the drop in the magnesium production whiakof 69% for the
period 19902022 Finally, the HCemissions, whickvere not occurring in 1990, appeared in 1997 with the use
of refrigerantsand now represent @4% of the national GHG emissions excluding LULUCF.

In terms of indirect GH@he analysis focuessonly on NMVOC, which arather significant in the Industry sector

(CRT 2)the other substances being rather negligidi@r NMVOC, the emissions from the CRm 2023are

mostly the responsibility of thdomestic solvent use (CRT 2D3a) with 33%, the food and beverage industry (CRT
2H2) with26% the use of solvent in printing (2D3h) with 18% and the other solvent2I38iY with 11%The
NMVOC emissions from the Industry sector have been reduced by 37% between 1990 3neh@&B/ due to

the drop in the population, in the production of food and beverages, as well as due to national regulation on
solvent contents.
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Agriculture (CRT3)

The agriculture sector is the major source aBNemissions in the Republic of Serbia in20@th a share of 8%

of the national emissions excluding LULUCF. In addition, it also contributes significantly ta ¢ineis3kbns with

31% of the national emissions without LULUCF in326wever, the agriculture sector has relatively marginal
CQ emissions in the national totals with a total share of 0.4% ir82@8d does not contribute to the emissions

of other direct GHG. In overall, the contribution of t6RT3 to the national GHG emissions excluding LULUCF is
of 7.9% in 203, making it thesecondmost predominant sector. Its contribution is rather stable over time as it
was 0f8.9% in 1990 and has a mean contribution valué@f over the whole period. In 2682the main emitted
substance of the agriculture sector is£Which represents 3% of the sectoral GHG emissions, followed b® N
with a share o#13% and Ce&with a share 0#1%.

Enteric fermentation CRT3A) is the main CHmission source and contributes t&% of the national emissions

of this substance, without considering LULUCF. The methane emissions of this subsector have decr&iéed by 4
between 1990 and 2@ mostly due to the downfall in the livestock, in particular cattle and shéemther
important methaneemissionsource from agriculture which has been impacted by the drop in the livestock is the
manure management@RT3B), whichdecreased its emissions B7% for the period 19902023, but still
represent5% of the national totalsThefinal emission source contributing to the agricultural methane emissions

is field burning CRT3F), with a rather small but stable contribution.

The emissions of 8 in the agriculture are mostly related to the agricultural s@RD) which contribute up

to 72% to the nationaN:20 emissions excluding LULUCF. This subsectosligldly increasedts emissions, by

7% between 1990 and 282due to the growth of the application of inorganieféttilisers CRT3D1a, +3.9%),
compensated bynanure application@RT3DLbi, -52%). The indirect XD emissions of the agriculture soiBRT

3D2) have been impacted by thihangeandresulted indecreaingby 4% over the period 199Q2023. The other
significant emission source is the manure managem@mB), which contributeto around12% of the national

N20 emissions, without LULUCF, in 20BhisCRTcategory had a higher share of emissions in 1990 Wik,

but underwent a considerable emission reduction5&% for the period 199Q023, due to the decline in the
populations of livestock, and in particular cattle, pigs and poultry. As a result of these different variations, the
agricultural NO emissions haveecreasedy 10% between 1990 and 232

Finally, the C®emissions of the agriculture sector are related only to the urea applicat@RiT8H) as the
emissions and removals from agricultural soils are consider@RiRt. For theCRT3H, its emissions increased
by 48%% for the period 199@023, but are still rather marginal compared with the national totals with a
contribution of 0.4% to the national totals excluding LULUCF.

In overall, the GHG emissions of the agriculture se@@®T) decreased b$4% for the period 199@023.

The agriculture sector isrgegligibleemission source for the indirect GH@issionsof SQ and CQas it is only
related to field burning of agricultural residues (CRT BByvever, it has a rather important contribution to the
national emissions of MVOCwith 12% in 203, due mostly to themanure management (CRT 3B). Finally, its
contribution to the NOx emissions, mostly due to the use of inorgadartNisers (CRT 3D1a)hich represents
94% of the emissions from this sectds rather small with% in 203. The emissionsf NOx have drastically
increased for the period 199R023, by 374, in relation with the increasing use of inorganifeNilisers. The
emissions of NM@C of the sector are more eversigread outwith the most emitting sources being tmeanure
managemenfor cattle livestock (3BMyith 54%, thecultivatedcrops(3D5) with 7%, themanure management
from poultry (3B4g) with 8% and from swine (3B3) wiB% The emissions of NMVOC from the agriculture have
decreased by 48% betwed®90 and 2023.

LULUCFQRT™)

The land use, landse change and forestry sector is a sink of GHG in the Republic of Serbia, over the whole period
19902023, in particular thanks to the growth of the forest landSRT4A), mainly, and the harvested wood
products CRH®G). The COepresents almost 100% of the sectoral GHG emissions of this sector, makiagdCH

N20 contributions almost negligible.

Forest land CRT4) is the most predominant emission source with more tfd86 of the C@emissionsand
removalsof this sector, and represents a net removalba2 Mt CQ in 2023. The net removal of this subsector
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has increased by5B% within the period 1992023, and now enables to compensate abd®s of the national

CQ emissions excluding LULUCHis is in particular due to the CRT, #vhere a large commercial logging and
industrial technical wooduse for the pulp and paper industryvere very presentin 1990, and decreased
significantly over time. However, since 2007, the increasing trend of the sink observed for the CRT 4A has
changed, due to the increasing use of wood as a fue] emanother extentthe morefrequent natural disasters

(e.g., woodfires, breakages due to strong winds, damages caused by insects and diseases, etc.).

The landuse changes correspond either to a storage of €@., through conversion of cropland or grassland in
forest land) or to an emission of €@.g., through deforestation). The emissions or removals for the subsectors
cropland CRTB) and grasslandCRT4C) vary significantly for the period 199023. In overall, the landise
changes foCRMB to 4F decrease their €@missions over the timeseries by 42%, contributing to the observed
increase of the sink for the whole sectdfor the CRT4AC, the observed reductiom emissions is du& a
significantly reduced grassland area, which was easily affected by fires, as well as to land use Ezaityes
the harvested wood product categor€ R4G) has also participated in the growth of the net removal of &0

it increased its byl97®6 due to the increase in the wood producssich as industrial roundwood, sawnwood,
wood panels and paperboards

The emissions of Gldnd NO for LULUCF also decline between 1990 an®,262he Republic of Serhiavith
respective reductions of 57% ad@%.

Waste CRT5)

The waste sector ia significant emission source of 4#hnissiondn the Republic of Serbia, with a contribution
of 38% to the national emissions excluding LULUCF, iA.282share in the national emissions is rather stable
and was of 8% in 1990, although an overall emission reduction4862s observed between 1990 and 30Zhe
emission sourcesontributing to the methane emissions are the solid waste dispBSRIT5A), with a share of
30% of the national GHmissions excluding LULUCF in2@hd to another extentthe wastewater treatment
(CRT5D)with 8% of the national totalsFor the period 1992023, both subsectors decreased their methane
emissions, by 9% for theCRTBA,due to the drop in solid waste amounts being disposed,fandhe CRT5D by
38%, due to alownfall in thepopulation

The waste sector also contributeto a lesser extentto N2O emissions witl8.2% of the national emissions,
without LULUCHq, the Republic of Serbia 2023. The emissions of theubstancere only related to wastewater
treatment (CRT5D), and an emission reduction oR% isobserved over the timeseries, corresponding to a
decline in the Serbian populatioHowever, the waste sectaoes not contribute to the emissions of other direct
GHG over the timeseries.

The methane emissions of the waste sector repres@ab @f the total sectoral GHG emissions in2@Xplaining
the fact that the overall trend of the sector2d% in GHG emissions between 1990 and32@2rresponds to the
CH emission reduction observeth overall, the waste sector contributes ta3%of the national GHG emissions
from the Republic of Serbia, in 2B2nd has a rather stable contribution between 1990 and2&2d an average
share of 5%

In terms of indirect GHG emissions, the waste seistarnegligible emission source and contributes to less than
0.01% of the different concerned substances, in20& the Republic of Serbia.
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Chapter 3: Energy (JRector 1)

Note: Unless stated otherwise, all results discussed in the sectorial chapters consider nationaxcitading
indirect CQemissions

3.1 Overview of sector

The CRTL category covers the following sectors:

1 Energy industries (1Alipcluding the thermal power plants, the district heatirilye oil refineries and
the production of solid and gaseous fuels such as coke ovens,

1 Manufacturing industry (1A2),

Transports (1A3),

1 Other sectors (1A4dncluding residential heating, as well as the tertiary and agriculture/forestry/fishing
subsectors

1 NonSpecified (1A5),

1 Fugitive emissions from solid fuels (1B1),

1 Fugitive emissions from oil and natural gas (1B2).

]

The CQtransport and storage (1C) does not occur in Serbia.

The mairreference for the Energy sectortige energy balancejeveloped and updatedach year by thdinistry

of mining and energin the format of the IEA questionnaire The energy flows presented in it are not corrected
upon the yearly climateThe same methodology is applied to the energy balance for the whole period from 1990
to 202.

Energy consumption data from energy balance can be completed with other-detedled data obottom-up
data when available, but then a balance on the overall consumptions from the energy balance is operated so
that this is the main reference fahe Energy sector.

In the following graph, the total fuel consumptions in the Republic of Serbia, for the whole timeseries, are
displayed.This includes all fuel consumptionser the territory, for each year, considering the production, the
imports and exports, and the stock variat®rHence, all energy and no®nergy fuel consumptions are
considered in thianalysisOverall areduction of 2% is observed over the period for the total fuel consumptions
in the Republic of Serbi&ll fossil fuels contributed to thateduction, meanwhile the biomass consumption
increased byl0%, and represents 11% of the total fuel consumptilw2023 whereas it contributed to 6% in
1990.The solid fuel consumption, which was the biggest contributor to the total fuel consumption in 1990 with
53%, has overgone the highest decrease \2®B0, and now represent$7% of the total kare. The liquid fuel

and natural gas consumptions have respectively been reduced®pwrid 13% between 1990 and023 and

their respective share in the total fuel consumptions remained constant for the same p&iioce 2006, the
apparition of other solid fossil fuel consumption is to be noted but remains negligible overall.

Over the period 1992023 the total fuel consumption reundergone significant variation8etween, 1992 and
1994,the Federal Republic of Yugoslavia experiereémhg, intense period of hyperinflation, which resulted in

a drastic deterioration of the economy, explaining the observed moard trend in the fuel consumptions.
Following that event, the fuel consumption progressively increas@itiput reaching the precrisis levels, before
drastically plungingin 1999 following the NATO bombing Afterwards, all fuel consumptions increased
progressively unti004,when the solid fuel consumption significantly decreased0A5.For the period 206-

2023 an overall decreasing trend is observed, punctuated by some variations following events such as the
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economic crisis in 200%he large floods in 2014 which hindered the extraction of solid fossil fuels, the sanitary
crisis in 2020 but also the variations of the severity of winters which can influence significantly the fuel
consumptions in residential heating and electricity production.

Figure4: Totalaggregateduel consumptions in the Republic of Serbia, for the period 198123 per fuel type (in PJ)

Total fuel consumptionsin the Republic of Serbia
Cumulative Data Trends (Stacked Format)
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Figure5: GHG emission trends fdhe Energysector (CRT 1), per masubsector(in kt CQe)
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The total annual emissions of GHGs frthra Energysector, expressed in G®, for the period1990;2023 are
presented above.

In 2023 GHG emissions fro@RT hAre equal to49.3Mt CQe, compared t®6.5 Mt CQe in 1990 which implies

a reduction of26% The GH@missionsontribution of the sectorto the Republic oSerbia total GH@missions
(without LULUCHS rather stable and represead 79.5% of total emissions ih990and 79.3%n 2023 The GHG
emissions vargignificantlyduring thestudied period rather similarly to the total fuel consumption as described
previously All subsectors contributed to the overalbservedGHG emission reduction, except the transport
sector (CRT 1A®)hich has known an emission increase’6%. The Energy industries sector (CRT 1A1), which
contributesto around 526 oftotal GHG emissions, have reduced its emissionsby @ver the 1992023 period.

3.2 Fuel combustionCRTL.A)

3.2.1 Comparison of thesectoral approach with the reference approach
(RA vs. SA)

The reference approach is recommended by the IPCi€cdihsists of the comparison of tHael consumptions

of the Energy sector (CRT XA)m the energy balance based on the production, imports, exports and stock
changes (reference approachyith the fuel consumptionsised in the emission inventoiigectoral approach)
TheCQ emissionsassociated with these two approaches are also compared.r@hdts from thecomparison

of both approachesre reported in the CR tables and a brief analysis of theain observations ipresented
hereafter.
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Table14: Overall comparison of the C@missions from the reference and sectoral approaches for the Republic of Serbia,
for the period 19962023

Reference Sectoral

approach approach Difference %

(in kt CO,) (in kt COy)

A B A/B-1
1990 62 428 61 560 14
1991 51718 52 582 -1,6
1992 50 154 50 316 -0,3
1993 43 602 44 465 -1,9
1994 39 616 40 389 -1,9
1995 46 020 46 699 -1,5
1996 52 079 52 684 -1,1
1997 55192 57 001 -3,2
1998 56 369 56 873 -0,9
1999 40 009 41 726 -4,1
2000 44 373 44 876 -1,1
2001 46 923 47 061 -0,3
2002 50 126 50 553 -0,8
2003 53 886 54 367 -0,9
2004 58 219 58 017 0,3
2005 49 502 50 751 -2,5
2006 52 981 53174 -0,4
2007 50 891 53920 -5,6
2008 51 758 52 907 -2,2
2009 47 724 47 831 -0,2
2010 47 092 46 884 0,4
2011 51 487 51274 0,4
2012 46 301 46 509 -0,4
2013 46 094 47 252 -2,5
2014 37 839 39 156 -3,4
2015 45 273 46 215 -2,0
2016 46 454 47 141 -1,5
2017 46 225 47 228 -2,1
2018 44 629 45 438 -1,8
2019 44 978 45 678 -1,5
2020 46 846 46 803 0,1
2021 44 568 45 356 -1,7
2022 45 640 45 959 -0,7
2023 46 429 46 322 0,2
Mean 48 336 48 970 -1,3

In overall (all fuel considered), for the period 192023 the differences between the two approaches are- of
1.3%on averagelt can be observed that the differences are always negativegning that the C&emissions
related to the fuel consumptions from the reference approach are smaller than the ones from the sectoral
approach.Overall, he observed gaps are reasonable comparedttie 5% IPCC recommendation$n the
following paragraphs, additional details and explanations are given by fuel categories

- Liquid fuelsthe differences between energgonsumptions and G@&missions are rather proportional
and, there are some years whetkey arenot negligible.For the period 1992000 (in particular in
1999), most large differences can be explained by the statistical differeRoeshe period 201-2015,
the high discrepancies observed are related to the increasesrirenergy usesf naphtha and refinery
feedstocks which are not compensatee.g., by an increase of crude oil consumption), therefore
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making the reference approach consumptions way lower than the sectoral tirfres to be noted that
WNE T A Yy S NErepdrtBdSar @fineryOritalie® the IEA questionnairdsave been considered in the
RA as nosenergy products to be consistent with the SA.

- Solid fuels: anean discrepancgf 1.6% is observetbr the energy consumptions of the two approaches
Consideringhe CQ emissions, theneandifferencefor the whole periods 1.1%.
In the sectoral approach, the emissions from the Iron&steel sec@®TRC1) are based on Eer 1
methodology which desnot enable the inventory team to estimate fuel quantities used for-eoergy
purposes. Even if such n@mergy quantities are estimated in the IEA questionnaires and reported in
the reference approach, biascould remaindue to the use of th&ier 1 methodology.

- Gaseous fuelghe averagdlifferences observed on the apparent consumpti@md the C@emissions
arerather small with 0.2% for both
In the reference approach, neenergy uses of natural gase consistent with the seotal approach
Non-energy uses have been only identified for ammonial(Z8l)and methanol (CRT 2B8) productions
Except for 1990 and 1991hé remaining difference are almost only due to the natural gas
consumptions considered for the distribution losses in the energy balamdd®out considering them
the differences drofpetween-0.2% to 0.0%

Tablel5: Differences between sectoral aneference approaches (in %) in terms of fuel consumptions and €@issions,
for all different fuel categories, for the Republic of Serbia, for the period 199123

LIQUIDS SOLIDS GASEOUS
Activity datg COZ Activity datd C02 Activity datd COZ
emissions emissions emissions
199 -3,39 -2,8% 199 -0,99 -1,6% 199 2,59 2,5%
199 2,09 3,1% 199 1,39 0,9% 199 4,29 4,2%
199 -8,79 -6,7% 199 2,29 1,6% 199 0,09 0,0%
199 6,99 6,8% 199 2,19 1,4% 199 0,09 0,0%
199 4,99 4,4% 199 2,29 1,5% 199 2,59 2,5%
199 -3,99 -2,9% 199 2,59 2,1% 199 0,09 0,0%
199 1,09 1,2% 199 1,79 1,3% 199 0,09 0,0%
199 11,79 11,6% 199 1,79 1,3% 199 0,09 0,0%
199 2,99 2,5% 199 1,29 0,7% 199 0,09 0,0%
199 25,99 26,9% 199 1,49 0,8% 199 0,09 0,0%
200 4,79 5,3% 200 1,39 0,8% 200 0,09 0,0%
200 -2,49 -2,1% 200 1,39 0,8% 200 0,09 0,0%
200 1,39 1,6% 200 1,39 0,8% 200 0,09 0,0%
200 0,19 0,8% 200 1,59 1,0% 200 0,09 0,0%
200 -5,79 -6,0% 200 1,59 1,0% 200 0,09 0,0%
200 -2,69 -2,4% 200 4,89 4,3% 200 0,09 0,0%
200 0,09 0,2% 200 0,89 0,4% 200 0,09 0,0%
200 11,29 12,0% 200 5,09 4.5% 200 -0,69 -0,6%
200 -5,39 -6,1% 200 5,39 4,8% 200 -1,99 -1,9%
200 -3,49 -3, 7% 200 2,09 1,5% 200 -0,59 -0,5%
201 -2,59 -2, 7% 201 1,09 0,3% 201 -1,19 -1,1%
201 0,49 0,4% 201 0,19 -0,6% 201 -0,49 -0,4%
201 0,19 0,0% 201 1,39 0,7% 201 -0,79 -0,7%
201 10,59 10,5% 201 1,39 0,9% 201 -0,99 -0,9%
201 12,79 12,8% 201 1,49 1,0% 201 -1,19 -1,1%
201 10,19 10,0% 201 0,79 0,3% 201 -0,79 -0,7%
201 7,09 6,9% 201 0,89 0,3% 201 -1,19 -1,1%
201 4,89 4,8% 201 2,49 1,9% 201 -1,69 -1,6%
201 5,49 5,5% 201 1,69 1,2% 201 -1,59 -1,5%
201 4,59 4,3% 201 1,59 1,1% 201 -0,99 -0,9%
202 3,79 3,8% 202 -0,59 -1,0% 202 -0,79 -0,7%
202 4,09 4,2% 202 1,79 1,4% 202 -0,89 -0,8%
202 0,79 0,8% 202 1,29 0,9% 202 -0,69 -0,6%
202 -1,89 -1,9% 202 0,99 0,4% 202 -0,99 -0,9%
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3.2.2 International bunker fuels

Inthe GHG inventory, emissionsp@ted on international bunkersoncern emissions relating to international
civil aviation andnternationalmaritime trafficbased on fuel sales Berbia

Internationalaviationbunkers

International aviatiorbunkers concern fuel consumptions of international flights refueling in Serbia.

There are few airports iBerbiaand thetwo largest(Nikola Tesla in Belgra@ad Konstantin Veliki in Nisnainly
concerns international flights. Thus, for this submission, all civil aviation is considered as international and is
reported as a memo item.

Internationalmarinebunkers

Regarding international maritime traffic (between a Serbian port and a foreign port), this activity is considered
as not occurring irserbia since the country has no direct access to the sea and fluvial traffic is only considered
domestic.

However, when looking at the IEA questionnaires/energy balance for the recent tleenes areconsumptions

of gas/diesel oil for international bunkers. This needs to be investigated in order to understand if international
fluvial traffic has to be excluded from the national total of the inventory.

3.2.3 Feedstocks and neenergy use of fuels

Fossil fuels can be consumed for different uses suchoasbustionfor energy needs or as raw material,
intermediate or reducing agerfhon-energy uses).

As defined in Box 1.1 of the Introductory Volume for Industrial Processtige 2006 IPCC Guidelines, Fuel
Combustion is defined abe intentional oxidationof materiak withinan apparatusthat isdesigned to provide
heat or mechanical worto a process, or for usaway fromthe apparatus.

During operations, emissions may occur both at the combustion stagasadindustrial process. However, it
is not always possible, partly fpractical reasons, to report these two typeseashissionseparately.

In the 2006 IPCC Guidelines, the following rule is formulated:

Combustion emissions from fuels obtained directly or indirectly from the feedstock for an IPPU process will
normally be allocated to the part of the source category in which the process occurs. These source categories
are normally 2B and 2C. However, iétlierived fuels are transferred for combustion in another source category,

the emissions should be reported in the appropriate part of Energy Sector source categories (normally| 1Al or
1A2).

In the Serbianinventory, this rule of the guidelines is followadd for each fuel, the distinctions are as follows
(seeCRTables "Table 1.A (Bectoral background data for energyeedstocks, reductants and other nrenergy
use of fueldor more details)

- Solid fuels: in iror& steel productionenergy and norenergy use of solid fuels (coal, coking coal and
derivate fuels) are considere@RT2C1. Indeedblast furnace gas is considered entirely combusted
within the Iron and Steel industry and thus the associated emissions are reported in this IPPU
subcategory.

- Liquid fuels

1 Nonenergy petroleum products are mainly consumed at petrochemical sites. This is the
case ofnaphthaused for chemical production in steam crackers, some of which is self
consumed (oil and gdsom raw materials) for energy purposekheassociated emissions
are reported inCRT2B8.

SEPA March205| 67



The Republic of Sieia 2025 National InventoryDocumentunder UNFCCC

1 Emissions related to the combustion of lubricants festéke are not considered yet in
the energy category of the&erbianinventory. Thus, emissions related to the use of
lubricants areall reported inCRTcategory 2D1.

- Gaseous fuelsThe main norenergy use of natural gas in Serbia is for ammamia methanol
productiors. The associated G@&missions are accounted for in tigRT2B1land 2B8

3.24 General characteristics for fuel combustion (CRT 1A)

A ¢ Introduction

¢ KS G S NXased if tieSrépért tdd&fine all type of product which is used in a combustion instal{fossil
fuels, biomass, other products) in order to produce heat or electrikitgrder to estimate GHG emissions related

to fuel combustion, their different featuresuch aschemical composition, calorific value, carbon content, etc.
need to be knownThe characteristics vary from one fuel to another, but also for similar fuel type depending on
its originand eventual regulations applying to it.

B ¢ Calorific value

The calorific valués used to convert the amounts of fuel in mass or volume into energy Aimibng the most
encounteredenergy unis are:

Tablel6: Conversios of different energy units into Joules

Unit Symbole | Equivalencén Joules Other multiples used
tonne oil equivalent toe 41.868GJ ktoe, Mtoe
Watt hour NCV Wh 3,600 J kWh, MWh, GWhTWh
Joule J 1] MJ, GJ, TJ
Thermie th 4,18 MJ kth
Calorie cal 4,18 J kcal
k (kilo) = 18 M (Mega) = 10 G (Giga) = P0 T(Teray 10?

In the emission inventory for the Republic of Serbda, dll fuels the net calorific valuegjiven by the energy
balancesare used can vary depending on the yed#s origin (produced or imported) aride use in the following
ranges

Tablel7: Net calorific values (NCVs) ranges used in the Serbian inventory (source: national energy balances)

Fuel NCV GJt)
Anthracite 21.2-26.5
Other bituminous coal 22.0-28.7
Subbituminous coal 16.1-23.6
Lignite 7.1-17.0
Brown coal briquettes (BKB) 15.7-20.0
CokdOven Coke 24.1-30.1
Coal tar 37.841.3
Crude oil 42.7-44.2
Natural gas liquids 45.2-46.0
Gasoline 44.044.8
Jet kerosene 43.044.6
Other kerosene 42.543.8
Gas/Diesel oll 42.644.0
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Fuel NCV GJt)
Residual fuel oil 40.041.6
Liquefied petroleum gas (LPG) 46.047.3
Naphtha 44.045.0
Bitumen 40.2

Lubricants 40.242.0
Petroleum coke 17.438.0
Refinery feedstocks 40.243.9
White spirit 40.243.6
Paraffin wax 40.040.4
Other oil products 40.040.4
Natural gas 33.333.9

C¢ Bmission factors

In the Serbian emission inventory, @HGemissionsrelated to fuel combustiorare estimated based on the
application of emission factots the sectoral consumptions given by the energy balangéeséssioncalculatiors
based ormass balancgor direct measuremens are not considered. Iaddition, only topdown approaches are
used for the fuel combustion emission estimations and no reported emission datapasiered.

For CQemissioncalculatiors, only the carbon content fdignite used in thermal power plan{3 PP)s country-
specificand varies over the timeseries 192023 The carbon content of lignite is derived from measurements
of its composition(mass fractionsin carbon, oxygen, sulphand hydrogenas well asts moisture Otherwise,
the default Tier 1 emission factors from IPCC 2006 guidelines are used. In overall,; #mai€¥on factors are
as follows:

Tablel18: Net calorific values (NCVs) ranges used in the Serbian inventory

Fuel Carbon content CQEF
(t CITI) (kg/GJ)
Anthracite 26.8 98.3
Other bituminous coal 25.8 94.6
Subbituminous coal 26.2 96.1
Lignitein TPP 290-304 106.4-111.3
Lignite for other uses 275 101.0
Brown coal briquettes (BKB) 26.6 97.5
CokeéOven Coke 29.2 107.0
Coal tar 22.0 80.7
Crude oil 20.0 73.3
Natural gas liquids 175 64.2
Gasoline 18.9 69.3
Jet kerosene 19.5 71.5
Other kerosene 19.6 71.9
Gas/Diesel oil 20.2 74.1
Residual fuel oil 21.1 77.4
Liquefied petroleum gas (LPG) 17.2 63.1
Naphtha 20.0 73.3
Bitumen 22.0 80.7
Lubricants 20.0 73.3
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Fuel Carbon content CQEF
(t CITI) (kg/GJ)
Petroleum coke 26.6 97.5
Refinery feedstocks 20.0 73.3
White spirit 20.0 73.3
Paraffin wax 20.0 73.3
Other oil products 20.0 73.3
Natural gas 15.3 56.1
Solid biomass 30.5 112.0
Industrial waste 39.0 143.0

For lignite used in thermal power plants, the £&mission factor evolves as follows:

Table19: Countryspecific C@emission factor used in the Serbian inventory for lignite burned in TPPs

EF CO

(kg/GJ)
1990 106,95
1991 106,95
1992 106,95
1993 106,95
1994 106,95
1995 106,95
1996 106,95
1997 106,95
1998 106,95
1999 106,95
2000 106,95
2001 106,95
2002 106,95
2003 106,95
2004 106,95
2005 106,95
2006 106,95
2007 106,95
2008 106,95
2009 10899
2010 10981
2011 109.71
2012 10953
2013 109,37
2014 10893
2015 11040
2016 11040
2017 11040
2018 11040
2019 11149
2020 11149
2021 11149
2022 11149
2023 111.49
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3.2.5 Energy industriesCQRTLAL)

Inthe Republic oSerbia, the energy industriegctorcovers:

9 the production of public electricity and hedERTLAla),
1 the petrdeum refining CRTLA1b),
1 the manufacture of solid fuel€RTLALci).

In 2@3, the energy industriesGRTLAL) contribute ta50% of the total GHG emissions wotlt LULUCF, and it
contributes t063% of the Energy categor€RTL) in Serbia.

3.2.5.1 Public electricity and heat productio(CRTLAla)

3.2.5.1.1 Category description
This sector consists of electric power system, and a decentralized municipal district for heating.

Electricity production is based on the combustion ofdguality domestic lignite in existing power plartsd the

use of hydropower potential in thexisting impoundment and reservgiumped hydro poweplants.In 199Q

Serbia was equipped with modern and qipcdate electricity production system comprising eight ligpite
burning thermal power plants (TPP) having 25 production units and three liquid fuel and gas burning combined
heat and power (CHP) plants having 6 producunits.

The total consumption of all distribution companies and consumers in the electricity market and the
consumptionof electricity production is high. High consumption is greatly affected by the use of electricity for
household heating and the loenergy efficiency of buildings (mainly built in the 1970s and 1980s).

The evolution offuel consumptionin the public heat and electricity production sector are presented in the
following graph.Overall fuel consumption decreased 6% between 1990 an@023 Solid fuels, and in
particular lignite,is the fuel contributingo the highest share of the fuel consumpti@ver the whole studied
period, with91% of the share in 1990 ar@$% in2023 Liquid fuel consumptionglso significantly decreased
between 1990 an@023and have beergraduallysubstituted by natural gas, which more than doubled for the
same period Biomassbegan todevelopin 2007 butremainedmarginal in the overall shargess than 0.5% in
2023)
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Figure6 : Fuel consumptions in the Public heat and electricity production (CRT 1Ala), for the period2@2&in TJ)
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The GHG emissionshich are mainlyelatedto CQ, evolveas follows:

Figure7: GHG emissions for the Public electricity and heat product{@RT 12a) for the period 19962023 (in
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In general GHG emissions from the public electricity and heat producatisived as the general trerdescribed
for the Energy sector in Chapt®rl. First, the sector emissioreclined from 1990 to 1994 due to the decrease
in industrial activities, caused by tieeonomic crisis related to the hyperinflation which occuriethe Republic
of Serbia.Then, after increasing back to the peasis levelthey plunged in 1999 following the NATO bombing.
Since 2004emissionshave fluctuated with climate conditions, the economic crisis and other exteragnts
such as the2014floods. However,a slightoverall declining trend can be observe@verall, a27% emission
reductioncan be observed for the 199023period, mostly related tduel consumption evolutionas the GHG
implied emission factonas remained relativelgtable to 1@-105 kg/GJ
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In contrast to other industrial sectors in the Republic of Serbia, energy sector haxpetienceda drastic

decline in production compared tilve production levels achieveid the 19pn Qa8 ® wSRdzOSR A y Rdza (i N&
lack of imported fuels and unrealistically low electricity price (imposed as a socialgkeaping factor), have

led to a change in the electricity consumption structure. General electricity consumption in househdlds a

public and commercial sectors has increased significantly at thenmepof industrial sector electricity
consumption.

In 2023 the Public electricity and heat producticategoryis a key category for G@&missions in Serbisithout
considering LULUCHBy the combustionof liquid, solid, and gaseous fuels

Consumption of liquid fuels in tiRublic electricity and heat production

The C®@ emissions related to theeombustionof liquid fuels in the Public electricity and heat production
contribute t00.8% in erms of emissions level (rail®) and1.5% in erms of emissions trend (raril9), without
considering LULUCF

Consumption of solid fuels in tReiblic electricity and heat production

The C@emissions related to theombustionof solid fuels in the Public electricity and heat production contribute
to 45.0% in erms of emissions level (rank and4.7% in £rms of emissions trend (rar®, without considering
LULUCF

Consumption of gaseous fuels in fPeblic electricity and heat production

The C@emissions related to theombustionof gaseous fuels in the Public electricity and heat production
contribute t03.6% in erms of emissionselel (rank5) and5.4% in terms of emissions trend (rak without
considering LULUCF

3.2.5.1.2 Methodological issues

According to theCRTTables nomenclature, GHG emissions related toRthblic electricity and heat production
are reported by fuels:

Liquid fuels,
Solid fuels,
Gaseous fuels,
Other fossil fuels,
Peat,

Biomass.

=A =4 =4 4 -4

It shouldbe noted that biomass consumpti must be reported in the 1Alaector, but theassociatedCQ
Syraaizya FNBE SEOfdzRSR FNRBY (GKS ylLaAz2zylf G2GFrt DI D SY

The Tier 1 method from the 2006 IPCC Guidelines is used to calculate GHG effti§}iersept for Cérelated
to lignite burning where a Tier 2 method is used

Fuel consumptions for thermal power generation are provided in the energy balar@erio[E2]

Default Tier 1emissions factors (GOCH, NeO) are used to calculatall GHGemissions except for the C®
emissions related to the burning of lignite where courspecificcarbon contentd(i.e., Tier 2) derived from
national measurementsre used as presented in the chapt&.2.4 Default values com&om the 2006 IPCC
GuidelineqdE3] It shouldbe noted that emissions related toeat and electricityauto-productionin industrial
plants areestimatedin the sectoiCRTLA2Manufacturing industngector, according to the IPCC 2006 guidelines
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3.2.5.2 Petroleum refining(CRTLA1b)
3.2.5.2.1 Category description

In the Republic oSerbia there are two oil refineriesint Yy 6 S@2 | y RThétyorelin2rigs consumi
residual fuel oil, natural gas, LPG and refinery gasice, enissions of C)CH, NeOare originatedrom the fuel
combustion Starting from 2019, the oil refinery in Novi Sad became a tank farm.

The evolution of crude oil treated in oil refineries for the period 129@3 is as follows:

Figure8: Evolution of the amounts of crude oil treated in petroleum refinirigr the period 199602023
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For the period 1992023 the amounts of crude oil refined have varied significariyher similarly to the trend
observed for the overall energy consumptions of the country for the period -P89@ (cf. chapte8.1). Between

2014and 2022 a large increasef 59%in the amount of crude oil treatedhas been observedneanwhile the
fuel consumptions have increased by 40% over the same pen@023, a decreasa the crude oil refineatan

be observed for the first time since 201:8% comparedvith 2022).

The following graph presents the evolution of the GHG emissions for the petroleum refining sector:
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Figure9: GHG emissions for the petroleum refinif@RT 1A1b), for the period 199M23 (in kt CQe)
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GHG emissions frofetroleum refiningollows roughly the trend of the amount of crude oil treateder the
whole timeseries At the end of the period, GHG emissions underwent smaller increaseas the fuel
consumptions did not increase as much as tineoant of crude oil refined This was also influenced biye
gradual phaseut of heavy fuel oilpartly substituted bylower-carbon contenfuels such as natural gas and LPG

In 2023 the category Petroleum refining is a key category fog €@@issions in Serbia, for the consumption of
liquid and gaseous fuelboth in level and trend of emissians

Consumption of liquid fuels in tiRetroleum refining
The C@emissions related to the consumption of liquid fuels in the Petroleum refining contritau@4% in
terms of emissions level (rar#®) and1.1% in erms of emissions trend (rar#), without considering LULUCF

Consumption of gaseous fuels in tetroleum refining
The C@emissions related to the consumption of gaseous fuels in the Petroleum refinimgbutes t00.3%in
terms of emissions level (rar34) and0.5% in terms of emissions trend (radAk), without considering LULUCF

3.2.5.2.2 Methodological issues

According to theCRTTables nomenclature, GHG emissions related toRk&oleum refiningare reported by
fuels:

Liquid fuels,
Solid fuels,
Gaseous fuels,
Other fossil fuels,
Peat,

Biomass.

=A =4 =4 4 -4 A

The Tier 1 method from the 2006 IPCC Guidelines is used to calculate the GHG ef&$$ions

Fuel consumptions for refineriege takendirectly fromthe refineriesdata from 2000 to 202 [E4] For the years
1990 to 1999some extrapolationsire developedbased orthe total amount of crude oil refined

Defaultemissions factors (GOCH, NeO) are used to calculate emissigasd theappliedCQ EF are presented
in Chapter3.2.4 Default values come from the 2006 IPCC Guide|Bg&ks
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3.2.5.3 Manufacture of solid fuels and other energy industri¢g€RTLA1Q
3.2.5.3.1 Category description (e.g. characteristics of sources)

According to theCRTTables nomenclature, GHG emissions related taMlaeufacture of Solid fuelare reported
by fuels:

Diesel all,

Fuel oil,
Subbituminous coal,
Biomass

=A =4 =4 =4

The consumption ofther bituminous coal and ligniteoke from Energy Balancfor coke manufacturegre not
calculated in this category, since those amounts are already included in IPPU Tier Emission Factor for Steel
Production. Alsoemissions related tdignite production are includedn fugitive emissions from coal handling

(CRT 1B1b)n addition, the solid biomass consumptifor charcoal production are all considered in CRT 1B1b.

Hence, only fuel consumptions for 1990 are given in the energy balance.

The GHG emissions for the manufacture of solid fuels and other eiretgstries evolve as follows:

Figurel0: GHG emissions for the Manufacture of solid fu¢®RT 1Alc), for the period 192023(in kt CQe)
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The GHG emissions trefollows the fuel consumptiongrom the energy balance, with some fossil fuels used
onlyin 1990

The manufacture of solid fuels and other energy industries (CRT 1Alc) is not a key catggasjrirterms of
level of emissions, nor in trenavithout considering LULUCF.

3.2.5.3.2 Methodological issues
The Tier 1 method from the 2006 IPCC Guidelines is used to calculate GHG eijid$ions
The consumption of fuels coraérom the Serbian energy balanéer the whole timeserie$E2]

The emission factors come from the 2006 IPCC Guidgi3sand the applied C{EF are presented in Chapter
3.24
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3.2.5.4 Uncertainties and timeseriesconsistency

ofe]
In 2023 the uncertainty estimate associated with activity data fbe 1A1-Energy industrgategoryis 1%, based
on 2006 IPCC Guidelinfss]

Uncertainty estimate associated witbQ default emission factofor 1A1 category i2% for liquid and gaseous
fuels, 3% for solid fuels antdofor other fossil fuelsaccordingly to values reported 19961PCC Guideling&6]

Combined uncertainty for G@missions i4.5%in 2023 excluding LULUCF,thre total nationalterms of level
of emissions

CH
In 2023 the uncertainty estimate associated with activity data for the -Exkrgy industry category is 1%, based
on 2006 IPCC Guidelingss]

Uncertainty estimate associated with @&éfault emission factor for 1Al category is 100%, accordingly to values
reported in 2006 IPCC Guidelif&s]

Combined uncertainty for Glémissionds 0.01%in 2023 excluding LULUCF tire total nationalterms of level
of emissions

N20
In 2@3, the uncertainty estimate associated with activity data for the -Exergy industry category is 1%, based
on 2006 IPCC Guidelingsh]

Uncertainty estimate associated with.® default emission factor for 1A1 category is 100%, based on a
conservativeassumption

Combined uncertainty for 20 emissionss 0.2%in 2023 excluding LULUCF the total nationalterms of level
of emissions
3.2.5.5 Categoryspecific QA/QC and verification

During the preparation of the inventory submissjativities related to quality control were mainly focused on
proper use of notation keys in tHeRTables according to QA/QC plan.

3.2.5.6 Categoryspecific recalculations

The following recalculations were made betweidye first National Inventory Report for Serksubmission in
November 2024and the present document:

unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ancien ktCO2 42713 38836 34122 33825 31850 35515 33164 34968 27535 34115 33801 34291 32300 32584 34303 32215 32087 0

Nouveau — ktCO2e 42611 38805 34122 33774 31835 35497 33076 34658 27263 33896 33631 34058 32083 32345 33975 31850 31752 31264
ktCO2 -101  -31 0 52 15 18 -8 310 272 -219 170 233 217 -240 329 -365 -335 +31264
% 0% -01% 0% -02% -00% -01% -03% -0% -10% -06% -05% -07% -07% -07% -10% -11% -10%

Différence

Source Serbia/ mars_2025 Recalculations_CRT.xlsm/1A.La

1Alac Public electricity and heat production

For the whole timeseries atural gaconsumptions from petroleum refininfijom energy balance are considered
in the CRT 1Al&but the natural gas consumptions from GHG inventory were not subtracted. This has been
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corrected and now, the natural gas consumptions for CRT 1Ala in the GHG inventory correspertzhtance
between the whole Energy industry and the oil refineries.

CQ emissions from coal tawhichwasconsumel only in2015 were added andaccounted foiin the 2015data

1Alb- Petroleum refining

Corrected NCV values for:
1 Refinery gas for 2021 and 2022.
1 Residual oil from 2015 to 2022.

1A1c ¢ Manufacture of solid fuels

The solid biomass consumptions for 2eA2 have been removed from CRT 1Alc because they are used as
non-energy uses in charcoal production, and transferred in CRT 1B1b.

3.2.5.7 Categoryspecific planned improvements
For the manufacture of solid fuelspmpleteness of the activity data sethouldbe improved.

In addition, for sectors where reporting data are available,dhta used in the inventory will be compared with
the reports from operators for QA/QC.
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3.2.6 Manufacturing industry and constructionGRTLA2)

3.2.6.1 Category description

Manufacturing Industries and Construction include emissions from fuel combustion in different industries, such
as iron and steel industry, industries of nferrous metals, chemicals, pulp and paper, food processing,
beverages and tobacco, nanineral indistry:

Iron and steel CRTLA2a),

NonHferrous metals CRTLA2b),
ChemicalsGRTLA2c),

Pulp, paper and printGRTLA2d),

Food processing, beverages and tobaccBRTLA2e),
Nornmetallic minerals CRTLA2f)

Transport equipmentGRTLA2g)

Machinery CRTLA2h)

Mining (excludinduels) and QuarryingdQRTLAZ2i)
Wood and wood productsQRTLA2j)
Construction CRTLA2k)

Textile and LeathelQRTLA2I)

Nonspecified IndustryGRTLA2m).

= =4 =4 -8 -4 8 -8 8 -8 -2 _—a -2 -9

In addition, thefuel consumptions related to the awproduction of heat and electricity imanufacturing
industries are also estimated in this sector, according to the 2006 IPCC guidelines, and included in the CRT 1A2m.

According to theCRTTables nomenclature, GHG emissions related to the Manufacturing industry are reported
by consumption of the following fuel categories

Liquid fuels,
Solid fuels,
Gaseous fuels,
Other fossil fuels,
Peat,

Biomass.

=A =4 =4 4 -4 A

It shouldbe noted that biomass consumptionustbe reported in the 1A2 sector, but the €@lated emissions
NS SEOf dzRSR FNRBY GKS ylridAz2ylrft (G201t DI D SYAaarzya o6

In 2@3, the manufacturing industrieCRT1A2 contributes to 7% of the total GHG emissions woilt
considering_ ULUCF, and it contributes 386 of theEnergy categorydRT1) in Serbia.

The evolution of the fuel consumptions in thranufacturing industries and constructisector, per fuel category

and per subsector, are presented in the following graghsan be observed thatome significant variations
occur over the timeseries, according generic comments which have been developed in the ChapterTo
summarize, there have been some drastic changes following the hyperinflation period, which can be observed
until 1995 for the industry, the NATO bombing in 1999, 2080 global economic crisis, and tt#914floods.

Since 2016, a progressive declining trend can be observedhanel has beeran overall reduction of the fuel
consumptions 08% in2023 comparedvith 2016, although a 10% increase can be observed in 2023 compared
with 2022 Overall, theindustryfuel consumptions have decreased 43%6between1990 and2023 andall the
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different fuel have contributed to this reductioexceptbiomass and otheifossilfuels which were noin the fuel
mixin 1990

Comparing the different fuel typedor the period 1992023, the combustion of liquid fuels, which was
predominant in 1990 and represented almost half the overall consumpltiane decreasedt a faster rate than
the other fuels, andontribute t024% of the total consumption iB023 A similar observatigrto a lesser extent
and overall contributioncan be drawn for the solid fuglalthough it experienced a sharp increase in 2023
(+145% comparedith 2022) Liquid and solid fuels have been mainly substd by the development of biomass

¢ which was not occurring in 1990 and now contributesli®s of total consumptiorg and by gaseous fuels
which have seen their share increased fro8¥3to 2% over the whole timeseries.

Figurell: Fuel consumptions ithe Manufacturing industries and ConstructiofCRT 12), per fuel type,for the period
19902023 (in TY

Fuel consumptions in manufacturing industries and
construction, per fuel type
Cumulative Data Trends (Stacked format)
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In terms of subsectors, the major contributors to the total industry fuel consumptiongherenonmetallic
minerals (CRT 1A2f), the other industries (including qutmlucers) (CRT 1A2nthe food and beverages (CRT
1A2e), the chemicals (CRT 1A2c) and the iron and steel (CRT AlAftegse subsectors have decreased their
fuel consumptiondy 40% to 57%etween 1990 an@023 except for the normetallic mineral industries which
increased theirs by1%. Another significant changés the increag in fuel cansumption by the mining and
guarrying industries (CRT 1A2i), which B8d% higher ir2023 comparedvith 1990.
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Figurel2: Fuel consumptions in the Manufacturing industries and Construction (CRT J&2)ubsectorfor the period
19902023 (in TJ)

Fuel consumptionsin the Manufacturing industries and
construction, per subsector
Cumulative Data Trends (Stacked Format)
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The following graph presents the trend evolution of the GHG emissions of the CRT 1A2, between 1993:and 202

Figurel3: GHG emissions in thiglanufacturing industryand construction (CRT 1A2), for the period 192023 (in kt
CQe)
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As for the other subsectors from the Energy, most of the GHG emissions are relategdeimiS§lons.

The overallCRT 1AZHG emissions follow the trend of fossil fuel consumption, and have decreaséd¥by
between1990 and2023, although they experienced a 18% increase in 2023 compatte@022 GHG emissions
have decreased at a faster rate than theS O (fINdhsumptions, due to changes in the energy mix With
substitution ofrelatively highcarbon contentguels such as coal and residual fuel oil, witkwer-carbon content
fuels such as natural gas, and obviously biomass (as thés@©t included in the totallConsequentlythe GHG
implied emission factor have been reduced fr@g@to 63 kg/Gadverthe timeseriesyeflectinga 7% reduction.
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In 2023, the different categories constituting the CRT k&2torare key categories for G@missions in Serbia,
for the combustionof liquid, solid, and gaseous fuglwoth in terms of levels and trends of emissions, andaare
follows:

Table20: Key categories in level and trend for the Manufacturing industries and construction, ir3262cluding LULUCF

Key category in level Key category in trend
CRT category/fuel/substance ranking ranking
(% of contribution) (% of contribution)
1.A.2.f Noametallic Minerals / Solid fuels / CO2 12 (1.0%) 11 (2.4%)
1.A.2.fNonmetallic Minerals / Liquid fuels / CO 15 (1.0%) 15 (1.8%)
1.A.2.m Not elsewhere specified (Industry) 21 (0.6%) 30(0.8%)
Gaseous fuels / CO2
1.A.2.m Not elsewhere specified (Industry) / Sg 25 (0.5%) 60 (02%)
fuels / CO2
1.A.2.a Iron anéteel / Gaseous fuels / CO2 27 (0.4%) -
1.A.2.c Chemicals / Solid fuels / CO2 28 (0.4%) 25 (1.0%)
1.A.2.e Food Processing, Beverages and Toba| 33(0.4%) 39 (0.6%)
Gaseous fuels / CO2
1.A.2.i Mining (excluding fuels) and Quarryin 35(0.3%) 38 (0.6%)
Liquid fuels [CO2
1.A.2.c Chemicals / Gaseous fuels / CO2 37 (0.3%) 29 (0.8%)
1.A.2.f Noametallic Minerals / Gaseous fuels 43 (0.2%) 33(0.7%)
CO2
1.A.2.k Construction / Liquid fuels / CO2 44 (0.2%) 22 (1.1%)
1.A.2.m Not elsewherespecified (Industry) 7 (4.0%)
Liquid fuels / CO2
1.A.2.e Food Processing, Beverages and Toba| 13(2.0%)
Liquid fuels / CO2
1.A.2.e Food Processing, Beverages and Toba| 16 (1.7%)
Solid fuels / CO2
1.A.2.k Construction / Gaseous fuel8®2 18 (1.6%)
1.A.2.a Iron and Steel / Liquid fuels / CO2 34 (0.6%)
1.A.2.b NorFerrous Metals / Solid fuels / CO2 41 (0.5%)
1.A.2.b NorAFerrous Metals / Liquid fuels / CO2 43 (0.4%)
1.A.2.I Textiles and leather / Liquid fuels / CO2 46 (0.4%)
1.A.2.k Construction / Solid fuels / CO2 48 (0.4%)
1.A.2.d Pulp, Paper and Print / Solid fuels / CQ 53 (0.3%)
1.A.2.c Chemicals / Liquid fuels / CO2 55 (0.3%)
1.A.2.d Pulp, Paper and Print / Gaseous fue 56 (0.3%)
CO2
1.A.2.bNon-Ferrous Metals / Gaseous fuels / C 61 (0.2%)

3.2.6.2 Methodological issues

The Tier 1 method from the 2006 IPCC Guidelines is used to calculate the GHG efl$$ions

The activity data are the consumptions of fuels, which come from the national energy b§tjde has to be
noticed that the norenergy use fuel consumptions are not reported in the 1A2 sector, but i€RIR-Industrial
processesector.

Default emissions factors (GQCH, NeO) are used to calculate emissions. Default values come from the 2006
IPCC Guidelingg3] and the applied C{EF are presented in Chap@R.4
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3.2.6.3 Uncertainties andime-series consistency

ca

In 2@2, the uncertainty estimate associated with activity data for category-WaBufacturing industry is 2%,
based on 2006 IPCC Guidelifies]

Uncertainty estimate associated with gd&fault emission factor for category 1AZanufacturing industry is 7%,
accordingly to values reported in 1996 IPCC Guide]iEgls

Combined uncertainty for G@missions i9.5%in the total nationallevels of emission iB8023 excluding LULUCF
contribution.

CH

In 2022 the uncertainty estimate associated with activity data for category-WaBufacturing industry is 2%,
based on 2006 IPCC Guidelifies]

Uncertainty estimate associated withH default emission factor for category 1A2anufacturing industry is
100%, accordingly to values reported in 2006 IPCC Guid¢iies

Combined uncertainty foCH emissions i$.008% in the total nationallevels of emission 2023 excluding
LULUCEF contribution

N20

In 2022 the uncertainty estimate associated with activity data for category-WaBufacturing industry is 2%,
based on 2006 IPCC Guidelifies]

Uncertainty estimate associated witkkO default emission factor for category 1AZanufacturing industry is
100%, accordingly to a conservatagsumption

Combined uncertainty foN2O emissions i€.01% in the total nationallevels of emission 2023 excluding
LULUCEF contribution

3.2.6.4 Categoryspecific QA/QC and verification

During the preparation of the inventory submission activities related to quality control were mainly focused on
proper use of notation keys in theRTables according to QA/QC plan.

3.2.6.5 Categoryspecific recalculations

The following recalculations were made betwethre first National Inventory Report for Serlfisubmission of
November 2024and the present document:

PRG unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ancien ktCO2e 7833 3217 5407 7778 5504 5999 5152 4686 3764 4238 4792 4211 4498 3993 3559 3559 3590 0
Nouveau ktCO2 7833 3217 5407 7778 5504 5999 5098 4264 3766 4241 47% 4214 4503 3997 3564 3564 3594 4256
ktCO2e 0 0 0 0 0 0 54 422 425 430 432 435 442 439 447 +47 437 +4256
% 0% 0% 0% 0% 0% 0% -10% -90% +01% +01% +01% +01% +01% +01% +01% +01% +01%

Différence

Source Serbia/ mars_2025 Recalculations_CRT xism /1.A.2
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1A2c- Chemicals

For the yeas 2007 and 20122014, natural gas consumptiofa nonrenergy uses from the energy balances are
smaller than the estimated consumptions from the ammonia (2B1) and methanol (2B8) productions. The balance
is nowsubtracted to the chemical (1A2c), agpooducers (1A2m) or not elsewhere specified industry (1A2m)
subsectors, depending on the available energy consumptions.

The impact is mostly important in 2013 whetlee new estimate is 422 kt G@ower than in the previous
submission, as well as in 2012 to another extent whish kt CQ.

1A2yvi - Textile and leather

All emission factors were corrected for 2022.

1A2m ¢ Not elsewhere specified industry and autoproducers

Cf. comment for recalculations from CRT 1A2c.

In addition,for 20142022,the wasteconsumptions for the industrgectorhave been considered, resulting in an
increase of about 3 to 5 kt GO

3.2.6.6 Categoryspecific planned improvements

For theautoproduction of heat and electricity in manufacturing industyigee completeness of the activity data
setcouldbe improved.To do so, discussions with experts from the Ministry of Mines and Energy, which develop
the energy balances, need to be engaged.
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3.2.7 Transport CRTLA3)

This category covers the emission from combustionewaporation of fuel for all transport activities. This sector
includes the emission from:

1 Airtransport(CRTIA3a),

1 Road transpor{CRT 1A3b),
1 Railtransport(CRT 1A3c),

1 Marine transport(CRT 1A3d).

By lack of details in the energy balanitesl consumptiongor aviationare all considered in international bunkers

and emissions frolRT 1A3eeported inthe Republic oSerbiaare hence included elsewherEor aviation, only
internationals bunker emissions are estimated and excluded fromnét®nal total emission (memo itemspn

the opposite because there is no direct access to the sea in the Republic of Serbia, all fuel consumptions related
to water-bornetransport are included in the domestic transport (CRT 1A3d).

In 2023 the transport sectofCRTLAJ contributes to13% of the total GHG emissions with LULUCF, and it
contributes t016% of theEnergy categoryQRTL) inthe Republic oBerbia.

The fuel consumptions for the transport sector (CRT 1A3) are presented in the following graph. The trend is
observed to be quite fluctuatingith low levels observed in 199995 and 1992000 due to the hyperinflation

crisis and the NATO bombing, respectively. Since thertransport sector activity has been relatively incrieas

in particular since 2012ven considering the 2% decrease in 2023 compaidd2022. The fuel consumptions

for the transport sector are almost only related to liquid fuel consumptions, except a relatively marginal
consumption of solid fuef®r railway transport until 2009, and the more recent development of liquefied natural
gas for road transport from 2008, which remains overall margilraloverall, almost only road transport
contributes tothe total fuel consumptions of the transport sector, with more th@@100% of the sharéor the

whole period

Figurel4: Fuel consumptions in the Transport sector (CRT 1A3), per fuel type, for the period2Q28Xin TJ)
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3.2.7.1 Road transportation CRTLA3b)

3.2.7.1.1 Category description

This category refers to GHG emissions due to road transport. Road transport includes all types of passenger cars,
light-duty vehicles, heawgduty vehicles, buses, mopeds and motorcycles. These mobile sources use different
types of liquid and gaseous fuetsostly gasoline and diesel oil, and emit significant amounts of greenhouse
gases and air pollutant$n the CRT tables, due to a lack of details in activity data, all emissions from road
transport are included in categoym ®! ®o Po PA P [/ | NBRE O

Road transport represents the most developed mode of transportation in the Republic of Serbia. Road network
in Serbia today, although relatively well developed (total length of roads reaches 46dd9 km), is in quite

poor condition. Lack of financial resources starting from 1990 onwards, as well as utilization of all available funds
for maintenance and repair of infrastructure damaged during the 1999 bombardment, represent the main
reasons for the sitation encountered today. Poor condition of road netk directly affects the safety of road
transport, low level of transportation services provided through the existent and perspective road network, as
well as high exploitation costs.

In addition the old age of vehicle flee¢presentsa key problem with respect to energy efficiency, environmental

protection as well as transportation safety. In the period 1§9®99,the average annual increase in the number

of vehicles was about 7%. However, much of the increase was due to importation of used vehicles from the
western countries, which had largely influenced the average age of vehicle fleet.

Theperiod199@u nnn gl a +f&az2 OKFNIOGSNAT SR o6& aGa3INBe SO2y2vet
(in addition to domestic production of low rank fuels). Use of diesel fuel had rapidly increased. All of this had
negatively affected pollutant erssion at national level, in spite of the fact that reduced transport sector
contribution to the national economy was recorded in the period considered.

In 23, the road transporsector(CRT 1A3h$ a key category for GBmissions irthe Republic oSerbia both

in terms oflevel and trend of emissionsTte CQ emissions from the liquid fuel combustion in thesctor
contribute t012.6% in terms of emissions level (rank 2) a71% interms of emissions trend (rary). The NO
emissions of liquid fuel combustion in road transport are also a key category in terms of emission trend with a
contribution of 0.2% (ranig3).

The following graph presents the trend of thead transportationGHG emissions in the Republic of Serbia over
the entire timeseries.In overall, between 1990 and 282the road transportGHG emissions increased Thf6.
From2004 after havingrecovered from the NATO bombindgp 2018,GHG emissions have bemativelystable
although varyingor some specific years. Since 2019, except in 2020 with the Covid crisis, an increasing trend in
GHG emissions is observ&HG emissiortsave increasedlightly less than fuel consumpti@sthe introduction

of LPG and LNftom 2008enables to decrease the implied emission factor of the overall mig0OR8 LPG
consumption representabout 3% of the total consumption whereas LNG contributeartound 1%
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Figurel5: GHG emissions for road transportatid®RT 1A3b), for the period 199M23(in kt CQe)
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3.2.7.1.2 Methodological issues

Emissions of GHG from liquid and gaseous fuels are calculated on the basis of the fuel conswsipticter 1
(top-down) approachwhich is inaccordancewith the 2006 IPCC Guidelines.

Activity data usedre thefuel consumption by type of futliesel, gasolind.PG and LNGAmounts of all types
of liquid and gaseous fuels consumed for the whole sareeswere extracted from national energy balan&]
as well aghe NCVE10] which are summarized in Chap@R.4

Emissions factors used for calculating2@missions from liquid and gaseous fuels come from 2006 IPCC
guidelinedE8] and are presented in Chaptgr2.4

Emissions factors used for calculatings@hrtl NO emissions from liquid and gaseous fuels also come from 2006
IPCC guidelind&9]

3.2.7.2 Railways CRTLA3c)

3.2.7.2.1 Category description

This category refers to GHG emissions due to rail transport.

In 2023 this categoryis not a key category in terms of emissions lexalin terms of emissions trend for GHG
emissions in Serbia
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Figurel6: GHG emissions for railwaf€RT 1A3c), for the period 192023 (in kt CQe)
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Investments in rail transport made since 1990 were insignificant, causing this mode of transportation today to
be ina particularly unenviable situatiohatis spedically reflected inthe poor conditiors of rail infrastructure

and rail transport vehicleghe low service qualitythe increased debtthe high operation coststhe business
losses andhe improper systenorganization All of this has led to a decreased share of rail transport starting
from 1990 onwards.

In recent years, state policy changes imply tmntribution anddevelopment of this subsectoAs a result
intermodal transport, whichincorporatesecological principles, hagained special importantieading to its
intensified development in most European countries.

Until 2005, intermodal transport accounted for approximately 0.5% of overall transport in the Republic of Serbia.
Its development, as a mode of transport serving the broader public interesvironmentally sustainable,
economically viable, and safgequires government support.

3.2.7.2.2 Methodological issues

Emissions of GHG from liquid aswlidfuels are calculated on the basis of the fuel consumptiongidier 1 (top
down) approachwhich is inaccordanceavith the 2006 IPCC Guidelingsl0]

Activity data usedare thefuel consumptios by type of fuel. Amounts of all types of fuels consunflghite,
brown coal briquettes and diesddr the whole timeseriesweretakenfrom national energy baland&?2] as well
as NCWalues, which are presented in Chap82.4

Emissions factors used for calculatingzOQCH and NO emissions from fuels come from 2006 IPCC guidelines
[E3] CQemission factors applied are given in Chai@&.4
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3.2.7.3 Domestic navigationCRTLA3d)

3.2.7.3.1 Category description

This category refers to GHG emissions due to domestic navigation.

In 2@3, the category domestic navigatids not a key category in terms of emission levabr in terms of
emission trend for GHG emissiongtie Republic oSerbia

Figurel?7: GHG emissions for domestic navigati(@RT 1A3d), for the period 19223 (in kt CQe)
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River transport in Serbia is only modestly utilized, mainly due to poor condition of related infrastructure resulting
from improper maintenance of waterways and auxiliary infrastructure duringl889s.

Total length of waterways in the Republic of Serbia, measured at the mean river water igaplsroximately
1,680 km. The federal waterwagse mainly constituted of theavigable river streams of the Danube, Sava and
Tisa river (960 km in total), as well as a network of navigable canals of thecbpdineering system Danube
TisaggDanube (600 km in total).

With respect to the annual volume of river transport and available capacity, the most important river ports are

the L2 NI 2 F . St 3 Nle®wSSmederdvd and Prah@vD. Most ¢f the river ports are either directly
connected or are close to the main railways and roads, which represent a strategic and logistic advantage not
sufficiently exploited over the last twenty years. The said is clearlyodstrated in the fact that total traffic that

came in Serbian river ports in 2000 equaled about 40% ofrtféic achieved in 1989. Such significant decrease

gl & LINARYIFNAREE | NBadzZ G 2F NBRdzZOSR ylFGA2ylFf NAGSNI (NI y

3.2.7.3.2 Methodological issues

Emissions o6HGfrom liquid fuels are calculated on the basis of the fuel consumptging Ter 1 (topdown)
approach which is inccordancavith the 2006 IPCC Guidelin@d®].

Activity data usedhrefuel consumptios, by type of fuel. Amounts of all types of fuels consumed for the whole
timeserieswere givenin the national energy balanc?2] as well as NCXalues, which are presented in Chapter
3.24

Emissions factors used for calculatinggG@4 and NO emissions from fuebre takenfrom 2006 IPCC guidelines
[E11] CQemission factors applied are given in Chafer.4
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3.2.7.4 Uncertainties and timeseries consistency
CQ, CH, NO

Uncertainty estimate associated with activity data @RTLA3 amounts to 5%, according to values available in
2006 IPCC Guidelines.

Uncertainty estimate associated with default emission fadmr CQ amounts to 5%, according to values
availablein 2006 IPCC Guideliné=r ChHand NO, the uncertainties on Tier 1 emission factors are about 200%
according to 2006 IPCC Guidelines.

Combined uncertainty fo€Q emissions i4.0%in the total nationallevels of emission in 2@2excluding LULUCF
contribution. Combined uncertainties for Gldnd NO emissions ar8.13% and 0.8%, respectivelyin the total
nationallevels of emission in 2@2excluding LULUCF contribution

3.2.7.5 Categoryspecific QA/QC and verification

During the preparation of the inventory submission activities related to quality control were mainly focused on
proper use of notation keys in theRTables according to QA/QC plan.

3.2.7.6 Categoryspecific recalculations

No recalculations were madgnce the previous NID submission (November 2024)

unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ancien kiCO2 4560 2787 2374 6694 6728 6073 5352 5896 6157 5999 6162 6415 6508 7034 6701 7650 8167 0

Nouveau  ktCO2%e 4560 2787 2374 6694 6728 6073 5352 5896 6157 5999 6162 6415 6508 7034 6701 7650 8167 8045
ktCO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 +8045
% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Source Serbia/ mars_2025 Recalculations_CRT .xlsm /1.A.3.

Différence

3.2.7.7 Categoryspecific planned improvements

One important planned improvement is to improve the timeseries consistemay completeness fothe
collected datdrom the energy balancor the sectors ofrailways (1A3c) and domestic navigation (1A3d).

Another further improvement will be to move to tier 2 methodologies for road transport, which is the second
most emitting sector ir2023
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3.2.8 Other sectors CRTLA4)

This category covers the emission from combustion of fuebfieer activities This sector includes the emission
from:

1 Commercial and institutional activiti¢€RT 1A4a)
1 Residentia{CRT 1A4b),
1 Agriculture, forestry and fishifgERT 1A4c).

In 23, the other sectordCR 1A4) contribute5.9%to total GHG emissionsithout considerind.ULUCF, and to
7.4% of theEnergy category (OR) inthe Republic oSerbia.

The following graptipresent theother sectorsfuel consumptionver theentire studiedperiod, per fuel type
and per subsectorThe overall fuel consumption decreadg25% between 1990 and 2@2meanwhile the fossil
fuel consumption has been reduced bg% over the same periodll fossil fued (liquid, gaseous and solid)
contributed to that reductionwith the solidfuels contributing the most to that overall reduction with a drop of
63% for the period 199Q023 In the latest year, they only represeti?% of the total fuel consumption (including
biomass), whereas their share wasnobre than 20% in 19900n the opposite, biomass consumptiamhich is
mainly consumed in the residential sector, is rather stable over the timeseries, ug@ihvid@ere an important
increase is observed, until reaching a plateau again. The biomass consumption for otheriseétshigher in
2023 than it was in 1990.

Figurel8: Fuel consumptions in th®©ther sectors (CRT 14), per fuel type, for the period 1992023 (in TJ)

Fuel consumptionsin other sectors, per fuel type
Cumulative Data Trends (Stacked Format)
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In terms ofsubsectorsresidential combustion is the main responsible for the fuel consumptions of the other
sectors, with a slight decreasing contribution from 83% in 199808 in2023 Thetertiary subsector is the
second contributor to the other sector total fuel consumptiongh a share of about 17% in 1990 ahé% in
2023. The latest subsector, agriculture, forestry and fishimas increased its fuel consumption484% over the
period 19962023
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Figurel9: Fuel consumptions in th©ther sectors (CRT 14), persubsector for the period 19962023 (in TJ)

Fuel consumptionsin other sectors, per subsector
Cumulative Data Trends (Stacked Format)
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Overall GHG emissions fro@ther sectorfluctuate,asshownin the following graphlt can be observed that the
emissions follow the trendf total fuel consumption, as the biomass consumptioreiativelystableover time,
andas a remindethe associated Cmissions are not included in the totals, except for the period 22222
where therewasa significant increase in biomass consumptiOmerall, GHG emissions have been reduced by
48% between 1990 and 2@2mainly due to Cg&emissionsut also ChlemissionsThe GHG emissions have been
reduced at a faster rate than the fuel consutigms, and theGHGimplied emission factor went from 52 &b
kg/GJ(31% reduction¥or the whole sector, due to the increagese in biomassvhile highcarboncontentfuel
such as lignite, brown coal briquettasd residual fuel othave been progressively substituted

Figure20: GHG emissions for Other sectors (CRT 1A4), for the period-20928 (in kt Cge)
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3.2.8.1 Commercial/institutional CRTLA4a)

3.2.8.1.1 Category description

This category refers to GHG emissions duiéocombustion of fuels in commercial and institutional equipment
(stationary and mobile These sources use different types of fushsl emit significant amounts of greenhouse
gases and air pollutants.

In 2@3, thecommercial/institutionalcategoryis a key category for G®missions irthe Republic oSerbig both

in emission levels and trendl terms of emission levelhis sector contribute®.9% with the gaseous fuel
combustion(rank16), 0.5% with solid fuels (rank 28d0.3%with liquid fuel combustior{rank39). In terms of
emissiongrend, CQ emissions are key categories for the combustion of liquid fuels with a contributio®%f 3.
(rank8), andgaseous fuels with a contribution 0f22 (rank 2).

Figure21: GHG emissions faommercial and institutionalCRT 1A4a), for the period 192023 (in kt CQe)
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Fuel consumptions for mobile and stationary equipment are considered in this category. However, it is not
possible to split the consumption between the two types of equipméenceall consumptions areonsidered
in stationary equipment.

In 2@3, this sector mainly consumes natural gé3%),lignite (17%)heavy fuel 0il 7%), solid biofuels§%) and

LPQ4%).In 1990, residual fuel oil 8%6), lignite (I%) LPG (6%nd other bituminous coal (4%)ere consumed

highlighting the significant changetime energy mix over thperiod. Due to the development of natural gasd,

to another extent, biomasseplacinghigher carbon content fuels such as lignite and fuel oil it @ NIi A N2 a4 SO0 2
GHGmplied emission factor has beeamgnificantlyreduced,decreasingrom 86 to 64 kg/GJ.

Finally, in 2023hree subcategories from the CRT 1A4a are key categories in emsgimand trend :
1 1Adac liquid fuel:rank 4 (0.3%) in level andank 8 (3.5%) in trend,;
1 1Adag solid fuel:rank 26 (0.5%) in level amdnk52 (0.4%) in trend;
1 1Adacg gaseous fuel: rank6 (0.9%) in level anénk 12 (2.2%) in trend.

3.2.8.1.2 Methodological issues

Emissions of GHG from fuels arelculated on the basis of the fuel consumption using Tier 1-dtmpn)
approach which is in line with the 2006 IPCC GuidelifieR0]
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Activity data usedre fuel consumptios by type of fuel. Amounts of all types of fuels consumed for the whole
timeseries areextracted fromthe national energy baland&2] as well as NQ¥alues, which are given in Chapter
3.24

Emissions factors used for calculatingzOQCH and NO emissions from fuels come from 2006 IPCC guidelines
[E3] CQemission factors applied are given in Chai@&.4

3.2.8.2 Residential (1A4b)

3.2.8.2.1 Category description

This category refers to GHG emissions duthtocombustion of fuels in residential equipment (stationary and
mobile). These sources use differetyppes of fuelsand emit significant amounts of greenhouse gases and air
pollutants.

In 2@3, the categoryresidentialis a key category for G@nd ChH emissions irthe Republic oSerbia both in
terms of emission level and trendllere is a summary of the categories which are considered as key categories
for this subsector:

Table21: Key categories in level and trend for the Residential combustion, in®@Xcluding LULUCF

Key category in level Key category in trend
CRT category/fuel/substance ranking ranking
(% of contribution) (% of contribution)
1.A.4.b Residential combustion/gaseous fuels/C 11 (1.1%) 6 (4.000)
1.A.4.b Residential combustion/solid fuelsKCO 7 (1.5%) 9 (3.1%)
1.A.4.b Residentimlombustion/biomass/CiH 18(0.8%) 32 (0.8%)

Figure22: GHG emissions faesidential (CRT 1A4bactivities, for the period 19962023 (in kt CQe)
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Activity data comedirectly from the national energy balanc&he energy mix is composed safb-bituminous
coal, lignite, brown coal briquettes, natural gas, biomaksBG andliesel oil.Over theentire period, the fuel
consumption of this subsector has decrease®B¥t Howeverit wasrelativelystable between 1992 and 2019
before knowing a rather importanincrease in the latest years (3% between 2019 and 28%, mostly linked
with an increase in biomass consumptier4%) and, to a lesser extent, natural gas3s¥3
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In terms of GHG emissiorthe trend follows mostly thesubsectoifossil fuel consumptiorcprresponding tahe

CQ emissionsin blue in the above figure as C@ from biomass combustion is not accounted @RT 1A
Therefore, there is a decorrelation between total fuel consumption and GHG emissions, although methane
emissions related to biomass combustion in small equipment are not negligible. This can be observed in the
evolution of the GHG implieaesidential combustioremission factor whiclidecreasesrom 47 kg/GJ in 1990 to
28kg/GJ in 202. The significant reduction is also thesult from the drop in solid fuel consumption in this sector
(-60%between 2023 and 1990

Fuel consumptions foboth mobile and stationarycombustionequipment are considered in this category.
However, it iscurrently not possible to split the consumptions between the two types of equipment then all
consumptions are considered in stationary equipment.

In 2@3, the energy mix of the subsectoras followssolid biomass2%), natural gasl&%) lignite 8%) brown
coal briquettes4%) and LPG (29%) should be noted that consumption of lignite has increased by 132% in 2023
comparedwith 2022.

3.2.8.2.2 Methodological issues

Emissions of GHG from fuels are calculated on the basis ofugieconsumption using Tier 1 (tajpwn)
approachwhich is in line with the 2006 IPCC Guidelifies0]

Activity data usedre fuel consumptioms by type of fuel. Amounts of all types of fuels consumed for the whole
timeseries arggivenin the national energy balanc2] as well as NQYalues, which are given in Chapg&®2.4

Emissions factors used for calculatingzQCH and NO emissions from fuels come from 2006 IPCC guidelines
[E3] CQemission factors applied are given in Cha@3&.4

3.2.8.3 Agriculture/forestry/fishing (CRTLA4c)

3.2.8.3.1 Category description

This category refers to GHG emissions dubéoccombustion of fuelg the sector ofagriculturdforestry/fishing.
This maircategory is split in two subectors stationaryequipment CRTL.A.4.c.i) and offoad vehicles other
machineries(CRT1.A.4.c.ii) These sources use different types of fualsd emit significant amounts of
greenhouse gases and air pollutaritsshould be noted thatufel consumptiorin the fishing sector is included in
the categoriesl.A.4.c.i and 1.A.4.c.ii.

The subcategory afff-road vehicles & other machineri¢$A4cii)is a key category in 2@ for CQ emissions
from liquid fuels both interms of emission levels and trentt contributesto 0.4% interms of CQemissions
level (rank31) and0.9% in terms of emission trend (ra@k).
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Figure23: GHG emissions fagriculture/forestry/fishing activities - stationary combustion (CRT 1A4ci), for the period
1990-2023(in kt CQe)
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Figure24: GHG emissions for agriculture/forestry/fishing activitiesmobile combustion (CRT 1A4¥ifor the period
19902023 (in kt CQe)
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The activity data comdirectly from the national energy balancAs observed in the two graphs, thime-series
is not consistentlue to changes imethodological choices and informati@ver time From 1990 to 208, fuel
consumptionsfor off-road were considered in another category before additional informatiwas made
available and enable the split for consumptidretween stationary and offoad.

In 2@3, the stationarysubsector mainly consumesatural gag75%) solid biomas§8%)and LPG17%) whereas
only diesel oil is considered ftre off-road subsector.

3.2.8.3.2 Methodological issues

Emissions of GHG from fuels are calculated on the basikeofuel consumption using Tier 1 (tamwn)
approach which is in line with the 2006 IPCC Guidelifiek0]

Activity data usedre fuel consumptios by type of fuel. Amounts of all types of fuels consumed for the whole
timeseries ardaken from the national energy balancgE2] as well as NCValues, which are given in Chapter
3.24

Emissions factors used for calculatingzOQCH and NO emissions from fuels come from 2006 IPCC guidelines
[E3] CQemission factors applied are given in Chai@&.4
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3.2.8.4 Uncertainties and timeseries consistency

Activity data

In 22, the uncertainty estimate associated with activity data for categorg-O#her sectords 10%, based on
2006 IPCC Guidelinfss]

ca

Uncertainty estimate associated with €@efault emission factor for categor§Ad-Other sectorsis 7%,
accordingly to values reported in 1996 IPCC Guide]iEgls

Combined uncertainty for G@missions i9.7%in the total national levels of emission in Z)2xcluding LULUCF
contribution.

Ch

Uncertainty estimate associated witGH default emission factor for categor§Ad-Other sectorsis 100%,
accordingly to values reported in 2006 IPCC Guide]Egls

Combined uncertainty fo€H emissions i9.9%in the total national levels of emission in Z)2xcluding LULUCF
contribution.

N20

Uncertainty estimate associated with2O default emission factor for categoriyAd-Other sectorsis 100%,
accordingly to a conservative assumption.

Combined uncertainty foN20 emissions i€.17% in the total national levels of emission in Z)2xcluding
LULUCEF contribution

3.2.8.5 Categoryspecific QA/QC and verification

During the preparation of the inventory submission activities related to quality control were mainly focused on
proper use of notation keys in tHeRTables according to QA/QC plan.

3.2.8.6 Categoryspecific recalculations

The following recalculations were made betwettre first National Inventory Report for Serlfisubmission of
November 2024) and the present document:

PRG unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ancien ktCO2 7086 2066 3169 3056 3506 4378 3668 3086 2607 2738 3232 3204 2998 2970 3419 3174 3340 O
Nouveau ktCO2e 7329 2212 3256 3127 3506 4378 3668 3086 2607 2738 3232 3204 2998 2970 3419 3174 3340 3654
ktCO2% +243 +146 487  +72 0 0 0 0 0 0 0 0 0 0 0 0 0 +3654
%  +34% +71% +27% +23% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Différence

Source Serbia/ mars_2025 Recalculations_CRT.xlsm/LA.4

1A4ac Commercial and public services

For the yea1990, the consumption adther bituminous coal from the energy balance has been added.

1A4b ¢ Residential
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For theperiod 19902007, the consumptios of other kerosendrom the energy balance vabeen addedwhich
imply arecalculation of 156 kt CO2 in 19%Mdpeaks at +463 kt CO2 in 1996

1A4cc Agriculture, forestry and fishing

No recalculation

3.2.8.7 Categoryspecific planned improvements

Thecompletenessaind consistencyf the energy consumptions from the energy balance ccagdmproved in
particular for the agriculture/forestry (1A4c) sector. To do so, discussiih experts from theMinistry of Mines
and Energy, which develop the energy balances, need to be engaged.

3.3 Fugitive emissions from solid fuels and oil and natural gas and

other emissions fronmenergy production CRTL.B)

3.3.1 Categorydescription

Intentional or unintentional release of greenhouse gases may occur during the extraction, processing and

delivery of fossil fuels to the point of final use. These are known as fugitiNg&sions.
Inthe Republic oBerbia, there are fugitive emissions associateth:

- Coal mining and handlingnining activities in underground and surface mines, pogting emissions
and emisions from abandoned undergroumdines
- Qil systemsproduction and upgrading of oil, transport of ,oilenting and flaring

- Natural gassystems production of natural gas, processing of natural gas, transmission and storage of

natural gas, distribution of natural gagenting and flaring

The following graphs present the evolution thie main activities of the differensubsectors of the fugitive
emissions:

1 Solid fuels (CRT 1B1): amounts of solid fuels produced in undergroursididade mines;

9 Liquid fuels (CRT 1B2a): amounts of crude oil produced and transported,;

1 Gaseous fuels (CRT 1B2b): amounts of gas prodtreedported (highpressure pipeline systenand
distributed (lowpressure pipeline system)

N.B: in the following graphs, theend linesareall displayedndependentlyand not aggregateer combinedvith
each other
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Figure25: Evolution of the solid fuel production in Serbia, distinguished with underground and surface mining, for the
period 19902023 (in kt)
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For the mining of solid fuels, it can be observed that most of the productiomreda surface mineg.he overall

production has been reduced [26% betweenl990 and 2022. The evolution of the trendrresponds with the

various events evoked in Chapterl, with a first decreaseobserved during the hyperinflation period (1992
1994),followed by a drastic dropuring the NATO bombing in (1999)nd then during th&014floods. In the

most recent years, decreasing trenadtan be observed-19% between 2020 and 23}, related to the smaller
use of this fuel inthe electricity production, but alss industrial, commercial and residentiabe However, a

rather large amount is still produced aséimainsthe main fuelused for electricity production.

Figure26: Evolution of the amounts of crude oil produced and transported, for the period 12823 (in km?)
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The amount of crude oil produced in the Republic of Serlredasivelystablefor the period 199€2023. Asudden
reduction can be observed in 1999 during the NATO bombing. Then, a significant increase has been observed
from 2010 to 2012following the global economic crisis of 20@nce 2A3, a slow but progressive declining

trend can be observedvith a 31% decrease rude oil production.

Thetrend of the amounts of crude oil transported in the Republic of Serhiauish more instableand follows
the evolution of the amount of crude oil treated, as presented in Chapt2i5.2.1

Figure27: Evolution of the amounts of gas produced, transported and distributed, for the period 32023 (in Mm3)
Gas produced, transported and distributed (in Mm3)
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The evolutiorof the trends of gas transported and distributed are rather similar and show a relative progressive
increa® in the most recent yearalthough there was a decrease of 10% in 2023 compaiigid 2022 This is
coherent with the evolution of the fuel consumptions observed for the latest years, in particular in electricity
production and residential heatin@.he trendline for the period 1992014 follows the list of events described

in Chapter3.1and other subchapters.

The amount of gas produced on the Serbian territisyrather small compared with the amount of gas
transported, and represents 10% in 1990 &#b in 203. Despite the increasingolume of transported and
distributed(i.e.,consumed) gagjasprodudion has been in a steadjeclinesince 2015-61% in 203 compared
with 1990).

In 2023, the different categoriefrom the Fugitive sector whichre key categories ithe Republic ofSerbia,
either in terms of level®r trend of emissions, are as follows:
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Table22: Key categories in level and trend for the Fugitive sector (CRT 1B), i8, 202luding LULUCF

Key category in level rank &7 ORI T
CRT category/fuel/substance (% of contribution) rank
(% of contribution)
1.B.1Fugitive emissions from solfdels/CHs 8 (1.5%) 50 (0.4%)
1.B.2a.2Fugitive emissions from Oil systems 10 (1.3%)
/Production and upgradin@Hs
1.B.2.b.5 Fugitive emissions from Natural gas 42 (0.2%)
/Distribution/CH;
1.B.2.c.2 Fugitive emissions from Oil systern 4 (4.2%)
/FlaringCQO;

The following grapsipresent the evolution oGHG emissions for the different subcategoffiesn the Fugitive
sector.

In the twofollowingfigures, related to the mining and pestining activities in underground mines, only methane
emissions are estimated and the trend follows exactly évelution of the amount of solid fuel mined from
underground mines, as presented previously, as a constant emission factor is app#ezinissions are very low

in 1990, and very high in 199B92, but since 1993 are rather stable, although an overall declining trend can be
observed. For the period 199823, the amounts ofsolid fuel mined, and hence the sxciated methane
emissions, have been reduced £9%.

Figure28: GHG emissions from mining in underground mirg€OALCRT 1Bali) (kt CQe)
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Figure29: GHG emissions from postining in underground mines COALCRT 1Balii) (kt CQe)
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The emissions related to the abandoned underground mines are almost negligiblginijnén 2001 is related
to the fact that two additional mines were abandoned this yeaaking the total number to 3.
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Figure30: GHG emissions from abandoned underground min€OALCRT 1Baliii) (kt CQe)

kt COze
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TheGHG emissions from mining and pogsining in surface mines are directly proportional to #anolution of

the amounts of coal minedsa constant EF is applied for this subsecinerefore, the trend evolves
accordingly to the description of the activity data given above for
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Figure25. The methane emissions have been reduce@8¥ for the period 199Q023.

Figure31: GHG emissions from mining in surface mirgSOALCRT 1Ba2i) (kt CQe)
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Figure32: GHG emissions from postining in surface mines COALCRT 1B1laziijkt CQe)
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Figure33: GHG emissions fromolid fuel transformationg charcoal production (CRT 1B1ifjt CQe)
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The following graph presents the evolution of GHG emissions for the production and upgrading of crude oil,
which is directlyproportional to the crude oil production presented Figure26. For theentire period the
methane emissions have been decreased by 25%.
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Figure34: GHG emissions fromproduction and upgrading oOIL(CRT 1B2a2{kt CQe)
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The graph hereafter represents the GHG emissions trend related to the transport of crude oil, which evolve
proportionally tothe amounts of crude oil transported as presentedrigure26. The evolutiorup until 2005 is
relatively similar to other trends observed in the Energy sector, with more or less gitinesduring the
hyperinflation period (1992994) and the NATO bombing, followed by recovery periods wsiengarlevelsto

the precrisis period occuln addition, for the transport of oil, the amounts of crude oil transported follows the
amounts of intake into oil refinerieas presented irFigure8. For the period 2002022, it can be seen there is

first a progressive decline until 2012, with a reductioma® between 2005 and 2012. Then, it is follows by a
increasing trend of the amount of oil transported from 2012 t®20where it almost doubled in that period,
although there aresome inflexion points during th014floodsas well asn 2019 The level reached in 2022 is

the second highest observed in the timeseries after the year 1990, in accordance with the recent further
development of the oil refining activityTthe emissions experienced a decrease in 202% (comparedvith

2022).

Figure35: GHG emissions from transport of QICRT 1B2a3(kt CQe)
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Thetwo following grapls present the fugitive GHG emissions related to the productiad processingf gas,
which follow theevolution of theamounts of gas produced over the territory as presenteéigure36. In the
most recent years, a decline is obseryadd the activity (hence the GHG emissions)raiethe levels they were
in 1990.
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Figure36: GHG emissions from production of NATURAL G2fST 1B2bZkt CQe)
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Figure37: GHG emissions from processing of NATURAL (GRS 1B2b3kt CQe)
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The two following graphs present the trend of the GHG emissions of the transmission and storage and the
distribution of natural gas. They evolve respectively according todh@neof gas transported andistributed,

which have similar trends as presented kigure27. Contrary to the production of gas, the activity (i.e., the
consumption of gas) has been intensifying, in correlation with the most recent development of natural gas in
electricity production and residential combustion, in the light of the will to subsgitortly and progressively

solid fuels.

Figure38: GHG emissions from transmission and storage of NATURALGRE 1B2b4kt CQe)
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Figure39: GHG emissions from distribution of NATURAL GBRT 1B2bJkt CQe)
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The following graph presents the GHG emissions related to the venting in oil systems, which are rather negligible
and follow theproduction of crude ojlas presented ifrigure26.

Figure40: GHG emissions from venting in OIL systgf@&RT 1B2Li) (kt CQe)
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The next graph depicts the trend of the GHG emissions from venting in naturptagsction to distribution
system which are proportional to th&olumeof gas producegdas presented ifrigure27.

Figure4l: GHG emissions fromentingin NATURAL GAsystemyCRT 1B2clifkt CQe)
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The following graph presents the GHG emission evolution associated with the flaring in oil sygtéh®volve
according to the amounts of gas flared in oil refinerldstil 2005, theGHG emissions evolve in a similar way as
the amounts of crude oil treated in refineries, as presenteHigures.
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Figure42: GHG emissions from flaring in OIL systef@RT 1B2c2{kt CQe)
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Finally, he last graph describesthe trend of the GHG emissions froflaring in natural gas production to
distribution system, whiclevolves accordingto the volume of gas producedas presented ifrigure27. Since
2008, where the level was equal to the level of 1990, a rapid decline has been observed untiwBei® it
became rather stable and to lower emission levels than what could be observed over the whole tim&eces.
2019,the oil refinery of Novi Sad became Tank farm Novi Sad and no more fiadacs.

Figure43: GHG emissions from flaring in NATURAL GAS systeR$ 1B2c2i(kt CQe)
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3.3.2

Methodological issues

Emissions of GHf@r fugitive emissionsire calculatedased orthe 2006 IPCC Guidelingsl 2]

Activity data useds different regarding the sulzategories and are summarized in the following table:

underground mines

CRTcode Activity data considered Reference
1.B.1.al. C Mining in | Underground production of lignitg Serbian Energy Balancef Coal
underground mines (19902023
1.B.1.al.ii ¢ Postmining in | Underground production of lignit§ Serbian Energy Balance of C
underground mines (19902023
1.B.1.al.ii C Abandoned| Number of abandoneq Mine Kovin, mine Resavica

underground mines

1.B.1.82.i ¢ Mining in surface
mines

Surface production of lignite

Serbian Energy Balance of C
(19902023

1.B.1.a2.ii ¢ Postmining in

surface mines

Surface production dignite

Serbian Energy Balance of C
(19902023

1.B.1.bc Solid fuel transformation

Charcoal production

Serbian Energy BalanceRibmass
(19902023

1.B.2.a.2 ¢ Production and

upgrading of oil

Production of Crude Qil / densit
(860 kg/n¥)

Serbian Energy Balance of
(19902023

1.B.2.a3 ¢ Transport of oil

Productionand importof Crude QOil
/ density (860 kg/rd)

Serbian Energy Balance of
(19902023

1.B.2.h2 ¢ Production of natural
gas

Production ofNatural gas

Serbian EnergBalance of Natura
gas (199023

1.B.2.b.3¢ Processing of naturg
gas

Production ofNatural gas

Serbian Energy Balance of Natu
gas (199023

1.B.2.b.4 ¢ Transmission an(
storage of natural gas

Production and import of Naturg
gas

SerbianEnergy Balance of Natur
gas (199023

1.B.2.b.5¢ Distribution of natural
gas

Production import and export of
Natural gas

Serbian Energy Balance of Natu
gas (199023

1.B.2.c.1.t Venting in oil systems

Production of Crude Qil / densit
(860 kg/n¥)

Serbian Energy Balance of
(19902023

1.B.2.c.1l.ig Venting in natural ga
systems

Production of Natural gas

Serbian Energy Balance of Natu
gas (199023

1.B.2.c.2.¢ Flaring in oil systems

Volume of gas flared, Crude ¢
(Refinery intake)

Serbian oil industry, Serbia
Energy Balance of Oil (199999)

1.B.2.c.2.i Flaring in natural ga

systems

Production of Natural gas

Serbian Energy Balance of Natu
gas (199023

Emissions factors used for calculatinggGTH and NO emissions from fuels come fraime 2006 IPCC guidelines

[E12] For the solid fuel transformation, the emission factors for. B@mass (i.e., memo), Gldnd NO come

from the 2019 IPCC guidelines.
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3.3.3 Uncertainties and timeseries consistency

1B1Solid fuels fugitives
Activity data

In 23, theuncertainty estimate associated with activity data for categddg-$olid fuels fugitives 5%, based
on expert judgement.

Ch

Uncertainty estimate associated witbH default emission factor for categoB1-Solid fuels fugitivess 2%,
based on expert judgement

Combined uncertainty fo€H emissionsds0.3%in the total national levels admission in 202, excluding LULUCF
contribution.

N20O

Uncertainty estimate associated witkeO default emission factor for categoryBl-Solid fuels fugitivess 20%,
as default the same as for €H

Combined uncertainty folN.O emissionds 0.000B%in the total national levels of emission in 2023, excluding
LULUCF contribution

1B2-0il and natural gas fugitives
Activity data

In 23, the uncertainty estimate associated with activity data for catedd2Oil and Natural gas fugitives
10%, based otthe 2006 IPCC Guidelinfs5]

ca

Uncertdnty estimate associated with G@efault emission factor for categoyB2Oil and Natural gas fugitives
is 2%,based on expert judgement

Combined uncertaingsfor CQ emissionsare 0.0004%for 1B2a and 0@4% for 1B2bin the total national levels
of emission in 202, excluding LULUCF contribution

ChH

Uncertainty estimate associated witH default emission factor for categoyB20il and Natural gas fugitives
is 100%, accordingly to values reported in 2006 IPCC Guidgtiries

Combined uncertainésfor CH emissionsare 1.41%for 1B2a and 0.57% for 1B&bthe total national levels of
emission in 202, excluding LULUCF contribution

N20

Uncertainty estimate associated witlkO default emission factor for categodB20Oil and Natural gas fugitives
is 100%, accordingly to a conservative assumption.

Combined uncertaings for N2O emissionsare null for 1B2a and 1B2b, as the emissions in242 null,in the
total national levels of emission, excluding LULUCF contribution
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3.34 Categoryspecific QA/QC and verification

During the preparation of the inventory submission activities related to quality control were mainly focused on
proper use of notation keys in theRTables according to QA/QC plan.

3.35 Categoryspecific recalculations

The following recalculations were made betwettre first National Inventory Report for Serlfsubmission of
November 2024and the present document:

PRG unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ancien ktCO2 4121 3189 2939 3185 2654 309 2837 2920 2661 2791 2676 2786 2688 2344 2271 2152 2143 0
Nouveau  ktCO2e 4121 3189 2939 3185 2654 3105 2847 2933 2675 2805 2693 2809 2704 2358 2288 2161 2146 2060
kiCO2 0 0 0 0 0 92  +10 413 +14 414 417 423 +16 414 +17 488 426 +2060
% 0% 0% 0% 0% 0% +03% +04% +04% +05% +05% +06% +08% +06% +06% +08% +04% +0,1%

Différence

Source Serbia/ mars_2025 Recalculations_CRT.xlsm /1B

1Bla ¢ Underground mines

Emissions from Abandoned underground mines were incldde@022.

1B1h¢ Solid fuel transformation:

For the period 2012022, CkHland NO emissions from charcoal production have been estimated (transfer from
1Al1c because in the previous submission, emissions were considered for-eisergf/solid biomass).

1B2bc¢ Natural gas

The emission factor was corrected for the subcateddeayural gas processing (1Bp

3.3.6 Categoryspecific planned improvements

One ofthe main improvements to be considered in the future submissions iséthe 2019 IPCC Refinement
with the most recent methodologies for the Fugitive sector.

In addition, another improvement will be to collect data for gas flared and vefrtad operators in different
steps of the fuel productiofpil refineries, oil and gas extractidields, coalfields, etc.).
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Chapter 4: Industrial processes and product useR(T
sector 2)

Note: Unless stated otherwise, all results discussed in the sectorial chapters consider nationagxolading
indirect C@emissions

4.1 Overview ofsector

ThisCRD category coverall the industriahctivities where the industrial procesan imply GHG emissionhich
do not result from the combustion of fuglas well ashe use ofindustrialproductssuch as lubricants, fluorinated
gases and othersn overall,in the Republic of Serbithe following sectorsre covered

1 Mineral industry (2A)including cement, lime and glass productions, as well as other use of carbonates,
Chemical industry (2Bdboutammonia, nitric acid, petrochemical and other chemical productions,
Metal industry (2C)including iron and steel, lead, magnesium and zinc productions,

Non-energy products from fuels and solvent use (2Blgated to lubricant, paraffin and solvent uses,

Product uses as substitutes for ODS ,(2F)

=A =4 =4 =4 -4

Other Product Manufacture and U$2G)
The Electronics industry (2E) does not occur in Serbia.

In 1990 excluding the LULUCF contributidime CRT 2 sectarontributedto the national total emissions by.0%
for CQ, 0.2% for CK16.7% for NO, 100% for SFand hence in total to 6% in terms oGHG emissionin 2023,
the same contributions evolved as follovBs8% for C@ 0.1% for Chi 0.0% for NO, 100% for $F100% for HFCs,
and hence in total t&@.5% in terms of GHG emissions.

The following graph presents the GHG emission evolution for the industrial pesmzsd product uses in the
Republic of Serbia, for the period 192023 per subcategory.
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Figure 44: GHG emissions trends for industrial processes and product (BBT 2), for the period 1999023 per
subcategory(in kt CQe)
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GHG emissions fluctuate durittge studiedperiod as follows

1

CQ emissions from industrial processes declined from 1990 tB1h& to the decrease in industrial
activities caused by the war in Serbia,

During the period 199 ¢ 1998, the industrialemissionsprogressively recovered and increased to
emission levelalmost to similar oneso 199Q before drastically plunging in 1999 during the NATO
bombing,

From 2000 to 20B, the GHG emissions related to tlrdustrial activities recovered from the previous
sudden declingbefore stagnating betweeB003and 2008, except fothe metalindustry which has
known asignificant increase 0f211% in GHG emissiobstween 2003 and 200@&jue to the increase

in pig iron and steel productions, but also to the new development of sinter and pellet installation
facilities,

In 2009, emissions sharply decreased due to diminution of economic activity caushe kyjobal
economic crisis,

From2010to 2011, the economy of the Republic of Serbia began to recover from the impact of the
global crisisbefore drastically reducing in 2012 mostly related to the iaml steel industry,

For the period2012-2018, the GHG emissions of the sector increased progressively and significantly,
due to all principal activities but in particular the iron and steel producti@fiore slightly decreasing in
2019 due to thestop of the activities of ammoni@CRT 2BIgnd nitric acidCRT 2BZ3)roductiors,

In 2020,due to the sanitary crisis related to Covid, the industrial GHG emissions slightly reduced, in
particular due to the iron and steel productiobbefore increasing badk 2021 to precrisis levels.

In 2023, industrial emissiordecreased by 8.7%ue mostly to the dropof 13%in the crude steel
production.
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In overall, the GHG emissions of the industrial processes and product uses have been redUskd&yveen
1990 and2023 but with different relative variations depending on the subsectéusiong theprincipalsector
specific changes which can be highlighted, there are:

1 The development of theise of fluorinated gasef@CRT 2R3tarted in1997,and wasrather slow until
2007, before accelerating up to 2014542% from 2007 to 2014). Afterwardsslow and progressive
decline can be observed, mainly due to regulatipr@amoting the use of less emitting substances, which
enabled to reduce the GHG emissions of this subsect@&8%yfrom 2014 t®2023

1 Theoverall increasing development of iron and steel productions, andahtechof the productionof
sintersand pelles startingfrom 2003,

1 Thestop of the production of some chemical products, in particular ammonia and nitric acid in 2019,
but also, to a lesser exterdf methanolin 2012and \inyl chloride monomer (VCNE) 200Q This enabled
the chemicalindustry to reduce its GHG emissions 8% between1990 and2023 and the overall
industry sector to no longer be an emitter of® whereas it contributed to 23% to the national totals
in 199Q

1 Theuse of SEin electrical equipment starting in 200@&hich increased progressively until 2022, but
remains marginal in theotal GHG emissions of the CRT 2.

4.2 Mineral industry (CRT2A)

Inthe Republic oBerbia, the Mineral industry covers:

The production of cement (2A1),
The production of lime (2A2),
The production of glass (2A3)
The other use ofarbonates (2A4).

= =4 =4 =4

Inthe Republic oSerbia, mineral productions used to be strong because of a significant production capacity and
a significant consumption and demand in the country (primarily by the construction industry). After the decline
in productiors in the nineties,following the hyperinflationand NATO bombingthe mineral productions
recovered since 2@ Then, the economic crisis in 2009 impliadsudden production decreaseMineral
productions in particular cementkept decreasing untR013before progressivel increasingince thenthough
remaining below 200&mission levelsThe observed GHG emission reduction for the period 18%Bfor the

CRT 2A is @2%.

GHG emissions from mineral industries are almost only, @@ are dominated by the cement production
subsector(CRT 2A1), which represented 66%t¢he sector emissions 1990 and contributeto 83% in2023.
The other dominant subsector is the lime producti@RT 2A2)which decreased significantly its contributions
from 25% t013% for the same period, and tleeramic industry (CRT 2A4a) wihh in2023
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Figure45: GHG emissions trends ftine mineral industries(CRT 2), for the period 19962023 per subcategoryin kt CQe)
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Figure46. GHG emissiodistribution for mineral industries (CRT 2A), for thy@ars1990and 2023 per subcategoryin %)

GHG emission distribution for the mineral GHG emission distribution for the mineral
industries (CRT 2A) in 1990 industries (CRT 2A) in 2023
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The Mineral industry(CRT2A) contributes to 2.6% of the total GHGmissionsexcludingLULUCF, and i
contributes t034% of the Industrial processeSRT2) sector irthe Republic oBerbia 2023

4.2.1 Cement production CRT2A1)

4.2.1.1 Category description

Only Portland cement is produced in Serbiaz &0issions are due to the use of carbonated raw materials in the
productionprocessCH and NO emissions are not expected for this process.

In 2023 cement production was the highest individual contributor of the mineral indusiiy a share 083%
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In 2023, the Cement productiocategoryis a key category for G@missions irthe Republic oSerbia both in
emission levels and trendrhis sector contributes t8.1% in rms of emissions level (rarf®y andto 1.2% in
terms of emissions trend (rariQ), excluding LULUCF

Figure47: GHG emissions for the cement productigkt GHG)
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CQ emissions from cement productiatieclined from 1990 to 1993 due to the decrease in indusagivities,
caused by the war in Serbéad the hyperinflationin 1999, the emissions dropped due to the NATO bombing.

The trend othe sedoral GHG emissions for the 20@913 period is a consequence of the global economic crisis

RdzS (2 6KAOK KIfGiSR SO02y2YAO NI OAgwSshiBmestig dRoduttil Bey dzLJg | NR
cause for the significant decrease in emissidngngthe 20162013 periodwasthe lower market demand for

Portland cementSince 2014, gradualincrease imbservedand emissions of this subsectmavealmost reacled

pre-crisis and 199@evels

4.2.1.2 Methodological issues

The Tier 1 method from the 2006 IPCC Guidelines is used to calculatetbmis§iondI1].

The C@emissions are based on tHeortland cementproduction (provided in theyearly Statisticallndustry
bulletinsof Serbia)l2], and the 2006 IPCC Guidelines@€fault emission factor for clink¢0.52 t CQ/t clinker)
[13].

4.2.2 Lime production CRT2A2)

4.2.2.1 Category description

In the Republic ofSerbia, higkcalcium lime (Quicklime) is produce@Q emissions are due to the use of
carbonated raw materials in the production processs @kt NO emissions are not expected for this process.

In 2023, the Lime productiorcategoryis a key categorfor CQ emissiongboth in terms of emissions levand

trend. This sector contribute® 0.3% in terms of emission levels (ra8®), andto 0.6% in terms of emissions
trend (rank35), excluding LULUCF
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Figure48: CQ emissions for the lime production (kt G®©)
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CQ emissions from lime production declined from 1990 to 1993 due to the decrease in industrial activities,
caused by the war in Serbdad the hyperinflationAfter recoveringto pre-crisis level until998, NATO bombing
caused ssignificant decrease in GHG emissidmsn lime production. Then, GHG emissiaesiainedstable

since 2006 before undergoing a slow buyradualdeclineuntil 2021. In 203, emissions increased 24%
compared with2022

4.2.2.2 Methodological issues

The Tier 1 method from the 200BCC Guidelines is used to calculate thegbiissions (equation.2 of the 2006
IPCC Guidelingst]).

Thenationallime production comes from the year8tatistical books of Serbje2].

Stoichiometric ratio between CaO and £@r the high calcium lime is used to calculate the: @@issionsit
comesfrom the 2006 IPCC Guidelings]. The value (0.785 t GIbCaO) is considered constant over the entire
time-series.

4.2.3 Glass productionCRT2A3)

4.2.3.1 Category description

CQ emissions are due to the use of carbonated raw materials in the production processn@€MNO emissions
are not expected for this process.

In 2023, the category Glass production is not a key category in terms of emissions level nor in temissibns
trend.
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Figure49: CQ emissions for Glass production (kt Q&)
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CQ emissions fromglassproduction declined from 1990 to 1993 due to the decrease in industrial activities,
caused by the war in Serbéad the hyperinflationSince then, the emissions are rather stable and evolve based
on the main events occurring in Serbia, such as the NATO bombing inalt@2®e global economic crisia
2009, which had an impact until 2018 2023there was a significant decrease58%) comparedvith the
previous yearcorresponding to aeclinein glass production activity.

4.2.3.2 Methodological issues

Tier 1 method from the 2006 IPCC Guidelines is used to calculaen@€3ions (equation 20 of the 2006 IPCC
Guidelinedl6]).

Nationalglass production comes from the yea8yatistical books of Serbji].

A cullet ratio is needed to calculate £&nissions. A default cullet ratio is used and comemfthe 2006 IPCC
Guidelined11] (50%). It is considered constant for the entire tiseries.

A default C@emission factor is used and comesrfrin the 2006 IPCC Guidelifig (0,2 t CQ't glass produced).
It is considered constant for the entire tinseries

4.2.4 Other use of carbonatesQRT2A4)

Inthe Republic oBerbia, he CRT2A4sectorcoverstwo subsectors

9 Ceramics production, including tiles and brickR{2A4a),
1 Other use of soda asiCRT2A4b).

4.2.4.1 Ceramics productionGRT2A4a)

4.2.4.1.1 Category description

CQ emissions are due to the use of carbonated raw materials (such as dol@@addCQ)., and limestone
(CaCa@) in the production process. @nd NO emissions are not expected for this process.

In 2023, the Ceramics productiocategoryis neither a key category in terms of emissions lewel in emission
trend.
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Figure50: GHG emissions for the ceramics production (ktz€0
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CQ emissions fronteramicgproduction declined from 1990 to 1993 due to the decrease in industrial activities,
caused by the war ithe Republic oBerbiaand the hyperinflationAfter the recovery since 1998)e emissions
dropped in 1999 due to the NATO bombifidpe trend of the sectoral GHG emissions for the 2083 period

is a consequence of the global economic crisis due to which halted economic recovery and the upward trend of
{ SND A I(gPods donfestic productBetween 2013 and 2020, the emissions were rather stddgfare slightly
increasng in 2021 and 2022ue to the increase in the use of carbonat2823 registered a decrease d2%
comparedwith 2022.

4.2.4.1.2 Methodological issues

The Tier 1 method from the 2006 IPCC Guidelines is used to calculate leenS8Sions (equation 2.15 of the
2006 IPCC Guidelingl§]).

The activity datarethe national consumptiosof limestone and dolomité the ceramics, bricks and tiles segtor
excluding the carbonates consumed elsewhere (e.qg. in the glass produbtiional consumptions of limestone
and dolomite come from the yeartatistical books of Serbji2].

DefaultCQ emission factorgor each carbonatare used. They confeom the 2006 IPCC Guidelirég] (0.47732
t CQJ/t dolomite; 0.043971 t Celt limestone), and they are considered constant over the entire tisezies.

4.2.4.2 Other use of soda astORT2A4b)

4.2.4.2.1 Category description

CQ emissions are due to the use $dda asiiNa&CQ) in theproduction process. Gtnd NO emissions are not
expected for this process.

In 22, the category Other use of soda asimésther a key category in terms of emissions level nor in terms of
emissions trend.
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Figure51: GHG emissions for the other use of soda ash (kt&}O
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CQ emissionsvary significantly and the timeseries is not completesoda ash consumptions in other mineral
industries are calculated as the balarmetweenoverall consumption anthat from other subsectors.

4.2.4.2.2 Methodological issues

The Tier 1 method from the 2006 IPCC Guidelines is used to calculatetbmiS§lons (equation 25 of the
2006 IPCC Guidelinfg]).

The activity dtaarethe national consumptiosiof soda ash. It comes from tt®&tatistical Office datfi2].

Default CQemission factor for soda ash is used. It corfresn the 2006 IPCC Guideling8] (0.41492 t Cét
soda ash), and it is considered constant over the entire ‘Geres.

4.2.5 Uncertainties and timeseries consistency

In 2023, the uncertainty estimate associated with activity data for categorsM2eral industry is 2%, based on
2006 IPCC Guidelines.

Uncertainty estimate associated with €@efault emission factor for category Mineral industry is 2%,
accordingly to values reported B0061PCC Guidelines

Combined uncertainty for G@missions i9.1%in the total national levels of emission in Z)2xcluding LULUCF
contribution.

4.2.6 Categoryspecific QA/QC and verification

During the preparation of the inventory submission, activities related to quality control were mainly focused on
completeness and consistency of emission estimaiad on proper use of notation keys in tRTables.
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4.2.7 Categoryspecific recalculations

No recalculations were madsnce previous NID submission (November 2024)

PRG unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ancien ktCO2 2024 1269 1485 1543 1339 1345 1174 1086 1040 1037 1125 1170 1264 1280 1374 1475 1538 0
Nouveau ktCO2e 2024 1269 1485 1543 1339 1345 1174 1086 1040 1037 1125 1170 1264 1280 1374 1475 1538 1586
ktCO2e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40072 +1586
% 0% 0% 0% 0% 0% 0% 0% 0 0% 0% 0% 0% 0% 0% 0% 0% +00%

Différence

Source Serbia / mars_2025 Recalculations_CRT xism/2.A

4.2.8 Categoryspecific planned improvements

For the mineral industryespecially for the soda ash consumptitime completeness of the activity data set has
to be improved.

4.3 Chemical industryCRT2B)

In 2023 the demical industry representS8% of the Industrial Processes and Product Use &HiSsions and
0.4% of the national GHG emissioazcludingLULUCFDuring the timeseries, the ain chemical activities
occurring in Serbia atde productions ofammonia, nitric acid, petrochemicand other chemical

In the Republic oBerbia,chemicalproductions used to beather significantand represented25% of the IPPU
GHGemissionsn 1990 because of significant productisnf ammonia, nitric acid and ethylen€heproductions
declinedin the nineties,after the period ofhyperinflation (19961993) and the NATO bombingThen, the
economic crisis in 2009 implied suddenproduction decreasekinally, after several variations in the trend of
emissionsGHG emissions dropped drastically in 2019 following the stapnmnonia and nitric acid productions,
before being rather stable from 2020 onwardeéhe observed GHG emissidior the CRT 2B 8023 are 82%
lower than in1990Q

The emissionlistribution between the different GH&in the chemical industries evolvesignificantly during the
timeseries with almost onlyCQ contributing to the total in 2023 (96%), the rest being GHn contrast N2O
representd 41% of the sectd® thtal emissionsn 1990. Thighangeis due to the drop imitric acidproduction

The other dominansubsectos in 1990were the ammoniaproduction (CRTE), whichhad a contribution of
24%, and theethylene production (CRT 2B8hjith 27%.The other subsectors represented between 2% and 3%
in 1990. 12023 after the cessatiorof ammonia, nitric acid, methancahnd vinyl chloride monomer production
activities GHG emissions from the sector are almost deljvedfrom ethylene productionaccounting fo88%,
with the remaindercoming fromother chemical products.
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Figure52: GHG emissions trends fdhe chemical industrieCRT B), for the period 19962023 per subcategoryin kt
CQe)
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Figure53: GHG emissiodistribution for chemicalindustries (CRTB), for the years 1990 and 2@2 per subcategoryin %

GHG emission distribution for the mineral

industries (CRT 2B) in 1990 GHG emission distribution for the mineral

2.B.8.a industries (CRT 2B) in 2023

2.3%

4.3.1  Ammonia production (2B1)

4.3.1.1 Category description

Ammonia is produced by catalytic steam reforming of natural gas in which hydrogen is chemically separated from
natural gas and combined with nitrogen to produce ammoniasjNEQ emissions occur during the process

well as CO and NOx. Tim®ducedCQ is either vented to the atmosphere or used as a feedstock for downstream
use such as urea production. £€nissions used for urea production are not accounted in this category but are
allocated into the category where the urea is consumed. Please refeRf2D3 description for more details on

urea use.
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During the year 2018, theroduction of ammonia has stopped.

Figure54: GHG emissions for ammonia productig@RT2B2), for the period 19962023 (in kt CQe)
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In 2023, the category ammonia production is a key category for €fssionsn emission trendin the Republic
of Serbia. This sector contributes 100%in terms of emission trend (rank6). Many variations occur for the
activity data on the time series.

4.3.1.2 Methodological issues
The methodology used is Tier 1 and-@@ission estimatecome from Equation 3.1 of ammonia production
section in 2006 IPCC Guidelirf&.

Activity data used for the calculaticare the national ammonia prductions and come from SOR8om 1990
Industrial Bulletin, and from 2010 from Statistical Yearbgti)

Default emission factor for G@ constant on the time series: 2,104 t £ONHs. The valuecomes from 2006
IPCC GuidelingkL0].

The natural gas is a raw material (renergy use) and its consumption should be deducted to the energy
balance. The methodology used to determine the natural gas consumption is based em@€ions and the
default emission factor for natural gas.

Amount of C@emissions recovered for urea production and not accounted in 2B1 category is estimated using
ureaproduction coming from SORI2] and conversion factor between urea andQ@lar mass. It is supposed
that the whole urea production considered for Serbia is made fromr€@very from Ammonia production.

4.3.2 Nitric acid production (2B2)

4.3.2.1 Category description

Nitric acid is produced by high temperature catalytic oxidation of ammonia. Two types of process can be used:
single pressure plant and dual pressure plants. The overall reaction include oxidation and absorption stage is NH
+ 2 Q-> HN@+ HO. During oxidation stages® is generated as an unintended-psoduct and released to the
atmosphere.

The production of nitric acid has been stopped during the year 2018.
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Figure55: GHG emissions for nitric acid productig@RT 2B2), for the period 192M23(in kt CQe)
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In 2023, the category nitric acigroduction is a key category for® emissiongn terms of emission trendn the
Republic ofSerbia. This sector contributdst% in terms of emissiotiend (rank17). Many variations occur for
the activity data on the time series.

4.3.2.2 Methodological issues

The methodology used is Tier 1 angONemission estimatecome from Equation 3.5 of nitric acid production
section in 2006 IPCC Guidelirf&kl].

Activity data used for the calculaticare the national nitric acid poductions and come from SOR8om 1990
Industrial Bulletin, and from 2010 from Statistical YearbdtiK)

Default emission factor for D is constant on the time series. The highest default value provid2@dé IPCC
Guidelined112]is applied with no abatement technology: 9 kgaNV t HNQ.

4.3.3 Petrochemical and carbon black production (2B8)

The production of other chemicals such as petrochemicals or carbon black can be sourcesaotl G
emissions. CHemissions may be fugitive and/or process vent emissions. The only activities occurring in Serbia
for this category are:

1 methanol production CRT2B8a),
1 ethylene production CRT2B8b),
1 ethylene dichloride productionGRT2B8c).

The subcategories and estimate methodology are described in the 3 following sections.

4.3.3.1 Methanol production (2B8a)

4.3.3.1.1 Category description

Methanol production issarying significantly over the timeseriasd is even null for several periods (993

1995and 20122015) and since 2017&vhere the production stopped definitivelyDn the 20122015 period
methanol complex in Kikinda was not working due to huge delence, m 2023, the category methanol
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production isneithera key category in terms of emissions lavetin terms of emissions trend for GHG emissions
in Serbia.

Figure56: GHG emissions for methanol productig@RT 2B8a), for the period 192023(in kt CQe)
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4.3.3.1.2 Methodological issues

The methodology used is Tier 1 and@@nission estimate come from Equation 3.15 of petrochemical and
carbon black production section in 2006 @4{1.3]. The specificype of process used is not known. Activity data
used for the calculatiomre national methanol poductions and come from SOR&] from 2004 onwards. For
19942002 period, activity data valuesme from industrial statisticB14].

Default emission fact@for CQ and CH are constant on the time series and come from 2006 IPCC Guidelines.
Recommended applied values are resjpely 067 t CQ/ t methanol[I15]and 23 kg CH/ t methanol[I16].

4.3.3.2 Ethylene production (2B8b)

4.3.3.2.1 Category description

In 2023 the ethylene productiorcategoryis a key category foEQ emissionsin terms of emission levelsn
Serbia. This sector contributes @1%in terms of emissions level (raBR).

Many variations in thed S O (ia2tiM@2 8an be observed over the whole timeseriBsoduction has stopped
between 1993 and 1995 following the hyperinflation atige war. After recovering, until 1998, production
dropped significantly in 1999 during the NATO bombiren, the activity progressively recovered and increased
until 2007, before dropping in 2009 due to the global economic cri8isce 2016the activityhas beerrather
stable, except in 2019 where it momenmilgt stopped.
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Figure57: GHG emissions for ethylene productig@RT 2B8b), for the period 192M23(in kt CQe)
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4.3.3.2.2 Methodological issues

The methodology used is Tier 1. £d CH emission estimate respectively come from Equation 3.15 and
Equation 3.23 to 3.25 of petrochemical and carbon blackipction section in 2006 IPTIT3].

Activity data used for the calculati@rethe national ethylene poductionsand come from SORR] for the time
series.

Default emission factor for G@nd CHare constant on the time series and come from 2006 IPCC Guidelines for
steam cracking ofiaphtha Recommended applied values are resipeely 173 t CQ/ t ethylene[l17] and 3 kg
CH/ t ethylene[I18].

Default geographic adjustment factor for £€missions provided in 2006 IPCC Guisdifor Eastern Europe is
110%][119] and is applied to Serbia €Emissions for ethylene production.

4.3.3.3 Ethylene dichloride and vinyl chloride monomer production (2B8c)

4.3.3.3.1 Category description

In 2023, the category ethylene dichloride and vinyl chloride monomer productiareither a key category in
terms of emission levehor in terms of emission trend in Serbia. There is only VCM productiSarinia and the
activity was stopped in 199%.shouldbe noted that the plant didnot operatebecause of the war from 1993 to
1995 and was bombed in 1999.

Figure58: GHG emissions for ethylene dichloride and vinyl chloride monomer production (kieCO
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4.3.3.3.2 Methodological issues

The methodology used is Tier 1. £0d CH emission estimate respectively come from Equation 3.15 and
Equation 3.23 to 3.25 of petrochemical and carbon blackipction section in 2006 IPQ3].

Activity data used for the calculati@are thenational vinyl chloride monomerrpductionsand come from SORS
[12] for the time series.

Default emission factor for GQI20] and CH [I121] are constant on the time series and come from 2006 IPCC
Guidelines for ethylene dichloride anthyl chloride monomer productian

4.3.4  Other (2B10)

4.3.4.1 Category description

This category includes any other chemical production not considered in specific cately2@®3 the category
other chemical production iseither a key category in terms of emissions lenet in terms of emissions trend
for GHG emissions the Republic oSerbia. Emissions occurring in this category for Serbia afrei@iSsions
due to decolorization of HNE&and KAN

Figure59: GHG emissions for other chemical producti@@RT 2B10) for the period 192023(in kt CQe)
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4.3.4.2 Methodological issues

A Tier 1 methodology is applied to £¥nission estimatefor decolorization of HN@and KAN. Activity dator
this categoryare theconsumptiors of natural gas needed for this process. The data came in the following way:

Ammonia production data are from Statistical yearbooks and are available for the perioeR0230By using

the default IPCC 2006 fuel consumption ratio for producing ammonia, it is possible to calculate the consumption
of natural gas. Nitric acid produoti data are also from Statistical yearbooks and are available for the same
period. There is no default IPCC 2006 fuel consumption ratio for the production of nitric acid, and no natural gas
consumption for this purpose can be calculated. Resolving thiblgmo Reliable data on natural gas
consumption has been available for theriod 20092014 from the PRTR report. On this bagis possible to
calculate the actual fuel consumption for each individual productiors @id HNG). Having a ratio for the years
mentioned above, the average value of natural gas consumption can be calculated in previous years. In this case,
the assumption is that the structure and efficiency of these industrial sectors have been constant throughout t
whole period. For the peiod 20152022, the activity data are extrapolated based on the previous linear
evolution.
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Emission factor used come frotime 2006 IPCC guidelines for natural gas tisedefault value of 56.1 CQ/TJ
is used

4.3.5 Uncertainties and timeseriesconsistency

ca

Uncertainty estimate associated with activity data amounts to 5%, accordingly to values reported in 2006 IPCC
Guidelines (Volume 3 Chapter 3.2.3.2).

Uncertainty estimate associated with default emission factor amounts to 6%, accordingly to values reported in
2006 IPCC Guidelines (Volume 3 Chapter 3 Table 3.1).

Combined uncertainty for emissionsd93%in the total national levels of emission 2023 excluding LULUCF
contribution.

Ch

Uncertainty estimate associated with activity daeounts to 2%, accordingly to values reported in 2006 IPCC
Guidelines (Volume 3 Chapter 3 Table 3.27).

Uncertainty estimate associated with default emission factor amounts to 2%, accordingly to values reported in
2006 IPCC Guidelines (Volume 3 Chapter 3 Table 3.27).

Combined uncertainty for emissioni9003%in the total national levels of emission2023 excluding LULUCF
contribution.

N20

Uncertainty estimate associated with activity data amount2%6, accordingly to values reported in 2006 IPCC
Guidelines (Volume 3 Chapter 3.2.3.2).

Uncertainty estimate associated with default emission factor amoun®06, accordingly to values reported in
2006 IPCC Guidelines (Volume 3 Chapter 3 Table 3.3).

Combined uncertainty for emissioitsthe total national levels of emission in 2022 is aglthere is no emission
of NbO occurring

4.3.6 Categoryspecific QA/QC and verification

During the preparation of the inventory submissjativities related to quality control were mainly focused on
proper use of notation keys in theRTables according to QA/QC plan.

4.3.7 Categoryspecific recalculations

The following recalculations were made betwettre first National Inventory Report for Serlfisubmission of
November 2024and the present document:
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unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ancien ktCO2 1371 628 504 1050 894 1007 867 1178 731 611 503 85 576 6 300 290 303 0

Nouveau  ktCO2 1371 628 504 1050 894 1007 867 1178 731 611 593 825 576 6 300 378 303 247
ktCO2e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 +89 40,0007 +247
% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% +30,7% +0,0%

Différence

Source Serbia / mars_2025 Recalculations_CRT xism/2.B

2B8a- Methanol production:

Emissionsvererevised and correctetbr 2021 and2022.

4.3.8 Categoryspecific planned improvements

Main planned improvements for chemical category concern petrochemical activities and improvement of the
completeness of activity data sets.

It is planned to ask methanol activity data (2B8a) to the statistics office to have a production for the complete
timeseries and compare with current reference data.

It is planned to check with plants that no ethylene production (2B8b) occurred between 1993 and 1995 due to
war.

4.4 Metal industry CRT2C)

In Serbia, the metal industry covers the following four-selbtors:

1 The production of iron and steeCRT2C1)disaggregated between theteel (2C1a), sinter (2C1d) and
pellet (2C1e) productions,

1 The production of magnesiunCRT2C4),

1 The production of leadqRT2C5),

I The production of zindQRT2C6)

Inthe Republic oBerbiathe sector of the metaproductionhas always been among the highest contributor to

the industry GHG emissions (its share wag84#in 1990. Due to its significant and progressive growith,
particular in the most recent years, the metal industry is now the highest contributor to the GHG emissions of
the CRT 2 with@®%6 in2023 Metal industry (CR2C) contributes tat.2% of the total GHG emissions wotht
considering_ ULUCF

As for the other industrial subsectors, metal industries have been impacted negativelyebgeriods of
hyperinflationand war(19901993) andbf the NATO bombin{1999) After a recovery, the emissions stagnate
between 2000 and 2() before increasing importantly with the development of the steglustry and thenew
developmentof sintering and pelletizing installations #004. The global economic crisis in 2009 implieal
suddenproduction decreasdut the most abrupt reduction in emissions is obserue@012 followingthe sale
of the site¢, St ST I NI by YSReINBPangince therand till 2022 metal industryemissions have
been in a constant increase, except in 2020 due to the pandeémiglation with the steel industry activity
(increaseof 63%in 2022, compared with thel990level). In 2023 there isa 14%decrease comparedith the
previous year.

Only dmost CQ contributes to the totalGHG emissions of the metal industries over thieole timeseries,
representing 99%n 2023 the remainderbeingSk and CH.
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Thepredominant sulectorin terms ofGHG emissioris the Iron and steel industry (CRT 2@mhjich represented

8%% of the sector emissiona 1990, andconstitutes the total emissions 2023 Among the iron and steel
industry, the main activity is the steel production throughout the timeseries, but the sinter and pellet productions
which started in 2004 have gained importance and now represent respecli0gdyand2.2% in2023 The other
subsectorthat used tocontribute in a nonnegligible waywasthe magnesium production, which has seen its
share decreasd from 9% in 1990 to 2% in 20d&d stopping its activities in 2023 he lead anaincindustries
which were representing 0.2% and 2.2% in 19@&pectively, stopped their activities in 2014 and 2005,
respectively.

Figure60: GHG emissions trends feine metal industries (CRTQ), for the period 19962023 per subcategory(in kt CQe)
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Figure61: GHG emissiodistribution for metal industries (CRTQ), for the years 1990 and 2022, per subcateg@ry%)

GHG emission distribution for the metal

industries (CRT 2C) in 1990 GHG emission distribution for the metal

industries (CRT 2C) in 2023
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4.4.1 Iron and steel CRT2C1)

4.4.1.1 Category description

Inthe Republic oSerbia, there is one integrated iron and steel plant, which openatdsa basic oxygen furnace
(BOE axidertD 2 y @ 9.NI S NE

The pig iron produced in the blast furnaces is converted into steel via the B@er and pellet productian
began in 2004.

Figure62: Overview of the integrated steel production
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In Serbia, e iron and steel sectancludethe following subksectors:

91 Production of steelGRT2C1a)
1 Production of sinterCRT2C1d),
1 Production of pelletsGRT2C1e)

It shouldbe notedthat the production of cokévhich is consumed in the blast furnageiealtwithin the 1Alc
section.For the purpose of GHG emission calculations, the production of pigazuriingin the blast furnace)
is included in th€RT2C1a.

The use of raw materials as cokeal,and carbonatesywhich contain carbon, lead to the emissions of@tall
the steps of the iron and steel production process. Moreover, sinter production leadssterissions Other
GHG emissions are not expected for this sector.

In 2@3, the subcategoryProduction of stee[CRT €1a)is a key category for G@missions irthe Republic of
Serbia both in terms of emission levels and trenthis suksector contributes3. 7% in terms of emissions level
(rank4) and4.1% in terms of emissions trend (raBk

In 2023, the subcategoryProduction of sinte(CRT 2C1d9 a key category for G@missions in Serbjdoth in
terms of emission levels and trentihis suksector contributes t®.4% in terms of emissions level (raB® and
1.0% in terms oemissions trend (rank4).

In 2023, the subcategoryProduction of pelletefCRT 2C1é&neithera key category in terms of emissit@vel nor
trend.
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Figure63: GHG emissions for steel productipfor the period 19962023(in kt CQe)
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Figure64: GHG emissions for sinter productiofor the period 19962023(in kt CQe)
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Figure65: GHG emissions for pellet productiofor the period 19962023(in kt CQe)
350
300
HFC-227ea
250 HFC-143a
HFC-125
@, 200 W HFC-32
]
W HFC-134a
£ 150
SF6
100 uN2O
W CH4
50 = Co2
0 T T T T T T T
19901991199219931994 199519961997 19981999200020012002 20032004 200520062007 2008200920102011201220132014201520162017201820192020202120222023

CQ emissions from the iron and steel sector declined from 1990 to 1994 due to the decrease in industrial
activities, caused by the war in Serdiaaddition,sudden declineg activitiesare observed in 1999, due to the
NATO bombing, in 2® due to the global economic crisis, and2012 due taeduced market demand for iron

and steel, which consequently led to a lower utilization of production capacities in these induSteigeen

2012 and 2018, the steel production has significantly and progressively increasdd@0%y before slightly
decreasing in 2020 due to the pandemic and being stable since then. Similar observations, to different extents,
can be made for the othesubsectors of the pellet and sinter productions.

The geel industry has significant production capacities, which h&eenrenewed and hassignificantly raised
their productionafter privatization §ince2001)
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4.4.1.2 Methodological issues

The Tier 1 method from the 2006 IPCC Guidelines is used to calculatestheddCH emissions (equations 4.4,
4.7, 4.8 and 4.2 of the 2006 IPCC Guidelif&x2]). Tier 1 methodology provides equations for the calculation
of:

1 CQand CHemissions for sinter production,
1 CQemissions for pellets production,

1 CQemissions for iron and steel production (the equation includes pig iron production process and
BOF steel production process).

The pig iron and crude steel producticome from the WddSteel statistical yearbodk23]. It is assumed that
all pig iron is converted into steel.

The sinter and pellet productions come from SEPA questionnaires wittnii@perator[124].

Default CQemission factorérom the 2006 IPCC Guideling®2] are used for steel productiofl.46 t CQ/t steel
produced) sinter production(0.2 t CQ/t sinter produced)and pellets productiorf0.03 t CQ/t pellet produced).

Default CHemission factofrom the 2006 IPCC Guideling®2] is used for the sinter production @7 kg Coit
sinter produced).

4.4.2 Magnesium production CRT2C4)

4.4.2.1 Category description

Thiscategory refers to process emissions occurring in both primary and secondary magnesium praduction
During the primary production manufacturing, carbonated raw materials such as dolomite or magnesite are used
and release C{during the calcination process. The secondary production includes recovery and recycling of
magnesium. Magnesium casting process may involve primary and secondary magnesium. As molten magnesium
burns in presence of oxygen, high GWP gaseous componentasi&For HFC are used in reged protecton

systems to prevent burning.

Inthe Republic oSerbia, primary magnesium is produced from dolomite castingaB@®Fgases emissions are
expected.

In the following graph, the GHG emissions from this source are displbged; variations are observesince
1990 with the highestemission levebccurring in 1990 durinthe studied periodAfter a rapid decline between
1990 and 1993, where the activity stopped for two years (22934 during the war, the emissions recovered
until 1999 where a plunge is observed due to the NATO bomi@ht(s emissions amaarginal or even null
between 2000 and 2006 and remained relativelystable between 2007nd 2014, but at rather low levels
compared with the precrisislevels(ranging frombetween half and a quartgrAfter a recovery of the GHG
emission from this subsector between 2015 &@d.9,a drop is observed in 2020 relatedttte pandemic. Since
then, the activity, and hence emissions, from this subsector, reetaiather lowto stop completely in 2023
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Figure66: GHG emissions for magnesium productjdor the period 19962023 (in kt CQe)
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In 2023, the subsectormagnesium production isot a key category in terms of emissions lelvet is ranked 49
(0.4%)in terms of emissions trend for GHG emissiansSerbia.

4.4.2.2 Methodological issues

The methodology used is Tier 1.£20d SEemission estimatecome respectively from Equation 4.28 and 4.30
of magnesium production sdon in 2006 IPCC Guidelif&s]. HFC emissions are not estimated since 2006 IPCC
Guidelines do not provide Tier 1 or Tier 2 methodologies nor default emission factors, unless emissions can occur.

Activity data used for the calculati@are national magnesiumnoeductionsand come from SORR] for the time
series.

Default emission fact@for CQ and SEkare constant on the time series and come from 2006 IPCC Guidelines.
Recommended applied values are respectively8d CQ@ t primary Mg [26] and 1 kg §R Mg castind127].

443 Lead production CRT2C5)

4.4.3.1 Category description

This category refers to process emissions occurring in both primary and secondary lead pradu@tiah
emissions expected are ¢f@leased from the use of carbonated reductants in the process.

Figure67: GHG emissions for lead productipfor the period 19962023(in kt CQe)
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Since2014,the primary and secondargad productionstopped and is now considering as not occuriN®)
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In 2023 the category lead production ineithera key category in terms of emission lemet in terms of emission
trend for GHG emissions in Serbia.

4.4.3.2 Methodological issues

The methodology used is Tier 1. £Missions estimate come from Equation 4.32 of lead productioricseat
2006 IPCC Guideling28].

Activity data used for the calculation are national primary and secondary lead prodsictibe primary lead
production does not occur in Serbia after 2003. The sowfeactivity datafor lead productionis direct
communication with theoperator [129]. There were no data for secondary lead before 2000. As the process is
not known, it is assumed that activity dagae splitted between Direct Smelting process (20%) and Imperial
Smelting Furnace process (80%gcordingly to default ratios pradéd in 2006 IPCC Guidelirf&éz8].

For primary production, default emission factor for£&constant by process on the time series and cefram
2006 IPCC Guidelines. Recommended applied values&re¢ GQ t lead for ISF process and?6 t CQ/ t lead
for DS procesH30]. For secondary production, default emissions factor fos E@onstant on the time series.
The value provided by 2006 IPCC Guidelineis©Q/ t secondary leadl30].

4.4.4  Zinc production CRT2C6)

4.4.4.1 Category description

This category refers to process emissions occurring in both primary and secondary zinc predugtiah
emissions expected are ef@leased from the use of carbonates and reductants in the process. There is no more
zinc production irthe Republic oBerbia since 26D

Figure68: GHG emissions for zinc productiofor the period 19962023(in kt CQe)
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In 2023 the category zinc production iseither a key category in terms of emissions lewek in terms of
emissions trend for GHG emissions in Serbia.
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4.4.4.2 Methodological issues

The methodology used is Tier 1. £mMission estimatecome from Equation 4.33 of zinc production sentin
2006 IPCC Guidelinfi81].

Activity data used for the calculaticare thenational zinc productios The source for activity data cagrning
this category is SORE]. From 20@, zinc production does not occur.

As the process is not known, default emission factor fog Q006 IPCC Guidelines is used and considered
constant on the time series and come. Recommended applied valuéas CQ t zinc[133].

4.4.5 Uncertainties and timeseries consistency

Cca

Uncertainty estimate associated with activity data @RT2C amounts to 10%, accordingly to values reported in
2006 IPCC Guidelines (Volume 3 Chaptefdble 4.4).

Uncertainty estimate associated with default emission factor amounts to 25%, accordingly to values reported in
2006 IPCC Guidelines (Volume 3 Chapteidble 4.4).

Combined uncertainty for emissionsli2%in the total national levels of emission 2023 excluding LULUCF
contribution.

CH

Uncertainty estimate associated with activity data @RT2C amounts to 10%, accordingly to values reported in
2006 IPCC Guidelines (Volume 3 ChapteTdble 4.4).

Uncertainty estimate associated with default emission factor amounts to 25%, accordingly to values reported in
2006 IPCC Guidelines (Volume 3 ChapteTdble 4.4).

Combined uncertainty for emissions (0000026 in the total national levels of emission 8023 excluding
LULUCF contribution

Sk
Uncertainty estimate associated with activity data @RT2C amounts to 20% based on expert judgment.
Uncertainty estimate associated with default emission factor amounts to 5% based on expert judgment.

Combined uncertainty for emissionsnsll in the total national levels of emission 2023 excluding LULUCF
contribution.

4.4.6 Categoryspecific QA/QC and verification

During the preparation of the inventory submission, activities related to quality control were mainly focused on
completeness and consistency of emission estimates, and on proper use of notation keyE€RTthables.

hLISNI G2NRQ ljdzSaidAz2yylANBa I NBE OKSO{USR o0& (G(KS 02YLISiGSy
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4.4.7 Categoryspecific recalculations

No recalculations were made since previous NID submission (November 2024).

PRG unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ancien ktCO2 1733 295 1009 2242 2392 2519 675 774 1125 1837 2112 279 3671 3560 2631 2998 2997 0
Nouveau ktCO2e 1733 295 1009 2242 2392 2519 675 774 1125 1837 2112 2794 3671 3560 2631 2998 2997 2612
ktCO2e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42612
% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Différence

Source Serbia/ mars_2025 Recalculations_CRT.xlsm /2.C

4.4.8 Categoryspecific planned improvements

For the metal industryespecially for the iron and steéhdustry, the magnesium production and the lead
production the completenessnd the consistency of the activity data set hawdoe improved.

4.5 Non-energy producs from fuels and solvent use (CRT 2D)
This CRT 2D category covers the following emission sources:

1 The use of lubricant (CRT 2D1),
1 The use of paraffin wax (CRT 2D2)
1 The use of solvents (CRT 2D3).

All these emission sources are responsible of €&fissions.

In 2023 in the Republic of Serbia, the CRT 2D is responsible of 0.1% of the national GHG emissions, excluding
LULUCF contribution, and 8% of the GHG emissions of CRT 2.

The following graph presents the GHG emission trend of the CRAf@D.havingundergone a significant
reduction between 1990 and 1998ue to the war, and a relatively stable period from 1992 to 1968 GHG
emissions are in a slow and constant increase since thenevWabistionis particulaty related to theincrease in
the use of lubricant, related to the traffic growtin 2023 the emissions from this sector are almesittirely due
CRT 2D199% of the category}he remainderbeing the paraffin waxse (CRT 2D3j.should be noted thathe
solvent use category (2D3) produces only NMVOC emissibith thenreact in the atmosphereand form
indirect CQ, and as such does not appear in the graph below.
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Figure69: GHG emissions trends ftihe non-energyproduct uses (CRTDY, for the period 19962023 per subcategory(in

kt CQe)
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45.1 Lubricant usg CR 2D1)

4.5.1.1 Category description

2022
2023

CQ emissions arémplied bythe use oflubricantin industrial and road applicationk this sector, only emissions
related to nonenergy use of lubricants are considered. The use of lubrioanixtures with fuel such as gasoline,
where it is burned in engines, is not considered in this section but in th&&Tor the norroad mobile sectors.

In 2023, the category.ubricant uses a key category in terms of emissions treitdthe Republic of Serbidhis
sector contributes t®.4%in terms of emission trend (rank?).

Figure70: CQ emissions fodubricantuse, for the period 199€2023(in kt CQe)
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CQ emissions fromubricant use éclined rapidly between 1990 and 1992, in relation with the vi&anissions
related tolubricant useincreased progressivelyntil 2008, before beingelativelystable and slightly oscillating
up to 2023 The lubricant consumption varies partly in consequence of the road traffic.

4.5.1.2 Methodological issues

The Tier 1 method from the 2006 IPCC Guidelines is useddalate the C&emissions (equatiob.2of the 2006
IPCC Guidelingk34]).

The nationahon-energy lubricant consumptiooomes fromthe energy balance dberbialE2]

The default CQ emission factor fom the 2006 IPCC Guideling85] is used and its value B0t C/TJ It is
considered constant for the entire timgeries.The default oxidation fraction parameter for lubricants is taken
as default value from the 2006 IPCC Guidelines and is {i3@]2

45.2 Paraffin wax us€CR 2D2)

4.5.2.1 Category description

CQemissions arémplied bythe use ofroducts such as paraffin wax, petroleum jelly, and other waxes, including
ozokerite Paraffin waxes are used in various types of product such as candles, paper coating, food production,
surfactants, etc. Emissions arisen these products are either burned or incinerated. However, whenaffin

wax products are incinerated, emissions should be considered in Energy or Waste sector depending avhether
not there isheat recovery.

In 2023, the categoryParaffin waxuseis neither akey category in terms of emissidevel nor in emissiotrend,
in the Republic of Serhia

Figure71: CQ emissions foiparaffin waxuse, for the period 199€2023(in kt CQe)
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Paraffinwax use started ir2007 andremained relatively lowfluctuating between 2 to almost &t CQe until
2022. In 2023emissions registered 20% decrease.

4.5.2.2 Methodological issues

The Tier 1 method from the 2006 IPCC Guidelines is used to calculatettmieSlons (equatiob.4 of the 2006
IPCC GuidelingE36]).
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The nationahon-energyparaffin waxconsumptioncomes fronthe energy balance dderbialE2]

Thedefault CQcarbon contenfrom the 2006 IPCC Guidelinespplied and is of 20 t C/[I36]. It is considered
constant for the entire timeseries.The default oxidation fraction parameter for lubricants is taken as default
value from the 2006 IPCC Guidelines and is ofi8G2

45.3 Solventuse(CR 2D3)

4.5.3.1 Category description

The use ofsolventsis responsible for evaporative emissions of NMVOC, whidrther oxidised in the
atmosphere and induc€Q emissionslf the solvens are made from fossil fuels, the oxégid carbon needs to
be accountedn the national totals but as indirect C®emissionsFossil fuels used as solvents are principally
white spirit and kerosene.

Since the submission in 202He CQ emissions from this category are now reported as indirect €@fssions.

In 2023, theindirect CQemissions fronBolvent uses neither akey category in terms of emissidevek nor in
emissiontrend, in the Republic of Serbia

Figure72: Indirect CQ emissions forsolventuse, for the period 199€2023(in kt CQe)
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Theindirect CQ emissions related to the use of solvent are slightly and continuously declining through the
timeseries. The achieved emission reduction for the period 18%Bis 0f28%.

4.5.3.2 Methodological issues

A mix ofTier 1ad Tier 2methods from the EMEP/EEA&uidelines is used to calculate thdViVOCemissions
related to the solvent usalepending on the subsectdiiencethe associated C@missions are estimated based
on the 2006 IPCC Guideliné&s7].

Theactivity data vary depending on the emission source and can be either popyldt®rolventcontaining
product consumptions such as paartthe production of specific products such as rubber. The activity data come
from the Statistical yearboolt2].

Thedefault fossil carbon content fractioof NMVOC applied corsérom the 2006 IPCC Guidelines atslvalue
is of 60%[137].
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Emissions related to the use of urea are not estimated as there is a lack of data accessibility concerning the
imports and exports of this product.

45.4 Uncertainties and timeseries consistency

ca

Uncertainty estimate associated with activity data @RT2D amounts to 5%, accordingly to values reported in
2006 IPCC Guidelines (Volume 3 Chap23.2.

Uncertainty estimate associated with default emission factor amoun&086, accordingly to values reported in
2006 IPCC Guidelines (Volume 3 Chapt213.]).

Combined uncertainty for emissionsd€38%in the total national level of emission 2023 excluding LULUCF
contribution.

45.5 Categoryspecific QA/QC and verification

During the preparation of the inventory submission, activities related to quality control were mainly focused on
completeness and consistency of emission estimates, and on proper use of notation key§€Rtables.

4.5.6 Categoryspecific recalculations

The following recalculations were made betwebe first National Inventory Report f@erbiag(November 2024)
and the present document:

unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ancien ktCO2 258 54 63 83 91 % % 114 100 9% 117 98 89 93 87 92 92 0
Nouveau  ktCO2%e 1% 0 9 30 39 45 44 62 49 44 65 48 39 45 39 4 46 39

ktCO2e 64 54 54 53 52 51 51 52 51 Bl 52 50 50 49 48 48 46 +39

Différence

%  -24,7% -100,0% -854% -644% -56,7% -535% -53,6% -456% -51,2% -537% -444% -509% -558% -524% -55,1% -51,9% -504%
Source Serbia/ mars_2025 Recalculations_CRT xlsm /2.D
2D3¢ Other:

T ¢KS Syraairzya FTNRY GKS /we¢ H58YRIEAAS 20/95%y O NuSyaR NS M
1 Therubber production (2D3gkategory was recalculated for 2022, incorporating new data for "Other

foam (cellular) rubber products, not elsewhere specified."

1 A correction was made in 2022 fsolvent use (2D3j)specifically adjusting the figures related to shoe
production.

4.5.7 Categoryspecific planned improvements

For theuse of norenergyproducts the completeness and the consistency of the activity datacsetd be
improved in particular for lubricant, paraffin wax, as well as data about the imports and exports of urea
Discussion with the Statistical office, which provide these data, will be engaged.
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4.6 Product uses as substitutes for ODSRT2F)

The CR 2F categoy covers the followingubsectors:
1 Refrigeration and air conditioning (2F1),
1 Foam blowing agents (2F2),
1 Fire protection (2F3),
1 Aerosols (2F4).
The Solvent sector (2F5) does not occuhim Republic oSerbia.

The category CRT 2F is the only contributor to HFC emissions in the Serbian inve2@g, HFCs emissions
contributed t03.1% ofthe CRT2 sectoral GHG emissigras welbs 024% to the total GHG emissignsxcluding
LULUCEontribution.

It can be observed that GHG emissions related to this actipyeared in 1997ncreased slowlyntil 2007, and
much faster between 2007 and 201#42%), before decreasing progressivetitil the latest year2023 The
growth is related to the development of the use faforinated gases, whereas the decline corresponds ® th
impact ofthe regulationon the use of such substancd®egulation on the treatment of fluorinated gases with a
greenhouse effect, as well as on the conditions for issuing permithé&import and export of these gases (0J
No 120/13). Between 2014 an@023 the achieved emission reduction isG8%.

The main emission sourcd the sectolisthe stationary air conditioning, commercial amaiustrial refrigeration
(CRT 2F1f)which represents most of the emissions throughout the timeserlas2023 this subsector
contributes to74% of the sector GHG emissions.

Figure73: GHG emissions trends fdhe product uses as substitutes for ODEBCRT 2F), for the period 199023 per
subcategory(in kt CQe)
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4.6.1 Refrigeration and akconditioning (2F1)

4.6.1.1 Category description

Refrigeration and air conditioning accounts for mostha emissions irCRT2F sector $5% in2023). Emissions

are released by the consumption of synthetic greenhouse gases3BPiREFE125, HFE34a and HRC43a),

which are used as substitutes for cooling gases in refrigerating armbrmdlitioning systems that deplete the
ozone layer (CFCs and HCFTsis category includes the use of these substances in Commercial Refrigeration,
Domestic Refrigeration, Industrial Refrigeration, Mobile@anditioning and Stationary Aonditioning.

The 2F1 sector is split between 2F1b (domestic refrigeration), 2Fle (mobile air conditioning) and 2F1f
(aggregated emission for stationary air conditioning, commercial and industrial refrigeration).

In 23, the 2F1fsubsector is a key category for HFCs emissiongerms of emission trendn the Republic of
Serbia. This sector contributes €04% in terms of emissionsend (rank 45). However, n 2023, the 2F1b and
2Flesubsectors areneither key categoiesin termsof emission levedand emission trad for GHG emissions in
Serbia.

Refrigerants used in Serbia ard 84a, RA04A, R407C and R10A. The emissions by subsectors are summarized
below:

Figure74: GHG emissions for domestic refrigeratiofor the period 19962023(in kt CQe)
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Figure75: GHGemissions for mobile akconditioning, for the period 19962023(in kt CQe)
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Figure76: GHG emissions for commercial refrigeration, industrial refrigeration and stationarycainditioning,
for the period 19962023(in kt CQe)
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HFCdeganto be usedo a greaterextent in the mid2000s but due to the increase dhe average annual stock

of refrigerant, emissioneganto be high in early 2010s. Concerning HRBga domestic emissions, the high
increase from 201%vascaused by emissions at tleNB S éné MEfeQ Indeed, its assumed that there is no

recovery of HFC at the decommissioning.

The implementation of the regulatioon treatmentand transfersof fluorinated gasesmplemented in 2013
enabled to achieve important emission reduction<TRT 2F1e and 2Fsifce 2014

4.6.1.2 Methodological issues

Ononehand, Tier 1 methodology is used for 2F1e and 2F1f sector®dnissing data on average annual stocks.
On the other hand, Tier 2a methodology is used for 2F1b sector.

4.6.1.2.1 Domestic refrigeration (2F1b)

The amount of HFRC34a contained in freezers ithe Republic ofSerbia is estimated with the following
parameters:

1 number of households in Serbia each year,

1 share of households equipped with a freezer each year,
1 repartition of gases introduced in new freezers,

1 gas amount per appliance.

The number of househo&dn Serbia and the share of households equipped with a freezer are collemtbd/ear
in the statistical booHI2].

The repartition of the typeof gas introduced in the new freezers (CEC HFE134a, HE&00a) § provided by a
UNEP reporfl38] and the knowledge of Serhssituation. UNEP report notisghat 100% of the refrigerast
used in 1992are CFCL12 for Eastern Europe region, then 53% of refrigerant used in new equipneHFC134a
in 1996, 66% in 2000, 40% in 2004 and 2008. Seibfarmation enablesto know that the year of HFC
introduction was 1997.

The gas amount per appliancemes from 2006 IPCC Guideling39].

The emissions are calculated with Equatioh070of the 2006 IPCC Guideling$4]. The annual emission rate
comesfrom 2006 IPCC Guideling39]and it is assumed that there is no recovery of HFC during decommissioning
appliances.
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4.6.1.2.2 Mobile air conditioning (2F1e)

The Serbian Ministryof Environmental protectiornyearly collects data on quantities of HFCs imported and
exported. The share of HAG4a imported and exported used for mobile air conditioning is distingaishhe
IPCQool [145]is used for the calculation of HAG4a emissions. The different parameters used in this tool are
presented below:

1 The year of introduction is 1997,

1 The assumed equipment lifetime is 15 years,

1 The emission factor from installed base is 15%,
il

The percentage destroyed at end of life is 0% (no recovery).

4.6.1.2.3 Stationary air conditioning, commercial and industrial refrigeration (2F1f)

The Serbian Ministryof Environmental protectionyearly collects data on quantities of HFCs imported and
exported. The share of refrigerant by sapplication (stationary air conditioning, commercial, industrial
refrigeration) is not available. Consequently, emissions are aggregated in the GRTmode. Asfor 2Fle
subsector, IPCC top#5] is used for the calculation of HFCs emissions. The different parameters used in this tool
are presented below:

I The year of introduction is 1997 for HE@4a and 2001 for HF&2, HF€125 and HFQ43a,
1 The assumed equipment lifetime is 15 years,

1 The emission factor from installed base is 15%,
il

The percentage destroyed at end of life is 0% (no recovery).

4.6.2 Foam blowing agents (2F2)

4.6.2.1 Category description

This sector is currently not estimatetilie to alack ofavailableactivity data.A questionnaire has been sent to
determine whether HFCs areeffectively used in Serbia foanmanufacturer (Cf. chapter on planned
improvements).

4.6.2.2 Methodological issues

Not estimated.

4.6.3 Fire protection (2F3)

4.6.3.1 Category description

This sector is currently not estimated because of the lack of activity data available. Questionnaire has been sent
in order to know if HFCs are used in Serbia fire protection operators (Cf. chapter on planned improvements).
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4.6.3.2 Methodological issues

Not estimated.

4.6.4  Aerosols (2F4)

4.6.4.1 Category description

Metered dose inhalers (MDIs) are used to deliver ceniarmaceutical products as aerosadFor patients with
respiratory illnesses, such as asthma and chronic obstructive pulmonary disease (COPD), medication needs to be
delivered directly to the lungs. MDIs are one of the preferred means of delivering inhaled medication to patients
with theseillnesses. MDIs originally used CFC propellants but, as with industrial aerosols, concern over ozone
destruction led to attempts to replace CFCs with HFCs.

In 2023, the category 2F4 aerosolnsithera key category in terms on emission lewet emission trend for GHG
emissions inthe Republic oSerbia.

The type of HFCs used are HE33da and HF@27a. The emissions are summarized below:

Figure77: GHG emissions for pharmaceutical aerosdts the period 19962023 (in kt CQe)
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The number of MDIs sales which contained HFCs increase with the substitution of propellant gas (CFC to HFC)
and the growth of respiratory illnesses.

4.6.4.2 Methodological issues

The methodology used to estimate HFCs emissions corresponds to an IPCC Tier 2 method. Indeed, specific data
for pharmaceutical aerosols have been collected. The amount of HFC is estimated with the following parameters:

1 quantity of MDIs sales (number of doses) in Serbia each year,
1 number of asthma patients,
1 amount of HFC in one dose,
1 share of type of propellant (CFC, HECs)
The quantity of MDI sales is provided Mgdicines and Medical Devices Agency of Sdrbia 2004
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The number of asthma patiesis used in order to estimate the MDIs sales before 2016. Indiedratio of
number of asthma patiens and MDI sale®f 2016 is used to calculate MDI sales for yaaefore 2004 The
number of asthma patierstis provided in the health statisticgearbook of Republic of SerHid0].

The average amount of HFC contained in one dose come frorhighmanufacturer of MDI (GSK31]. This
guantity used is 12 g of HFC per dose.

The type of propellant used comes from a UNEP report and French information. Thus, it is assumed that 95% of
HFG134a and 5% dfiFG227ea are used in 201#42]. The year of HFC34a introduction to replac€FC is 1997
(approximately 4%0i43]. The share of HFT34a increae over time until 2005 (100%From 2005 to 2014, the

share of HFQ27eagradually increasiuntil 2014.

The emissions are calculated with Equatioé @f the 2006 IPCC Guidelirjé$6]. It is assumed that all the HFC
contained in the MDI is emitted in one year. Consequently, the emission factor used is 100%.

4.6.5 Uncertainties and timeseries consistency

Uncertainty estimate associated with activity data amounts to 20%, based on expert judgment.
Uncertainty estimate associated with HFC emission factor amounts to 20%, also based on expert judgment.

Combined uncertainty for emissionsd97®sin the total national levels of emission 2023 excluding LULUCF
contribution.

4.6.6 Categoryspecific QA/QC and verification

During the preparation of the inventory submission activities related to quality control were mainly focused on
completeness and consistency of emission estimates and on proper use of notation keysGRTtables.
Especially, new sectors have been estimated (domestic refrigeration and pharmaceutical aerosols).

4.6.7 Categoryspecific recalculations

The following recalculations were made betwettre first National Inventory Report for Serkisubmission of
November 2024and the present document:

unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2021 2022 2023
Ancien ktCO2 0 0 2 43 231 306 371 409 472 406 348 300 2712 24 199 165 161 0

Nouveau ktCO2 0 0 2 43 231 306 371 400 472 406 348 300 272 224 199 165 154 149
ktCO2e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T4 +149
% - - 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% -46%

Différence

Source Serbia/ mars_2025 Recalculations_CRT.xlsm /2.F

2F1- Refrigeration emissions

Data for HF€134a were corrected for 2022, with erroneous data removed from Bteemestic refrigeration
subcategory.

4.6.8  Categoryspecific planned improvements
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4.6.8.1 Refrigeration and air conditioning (2F1)

' In the methodology used for 2F1e and 2F1f, estimated emissions based on the import/export data do
not take into account the amoustof Fgases which are contained in the imported equipment in Serbia
(example: stationary air conditioning or mobiles air conditioning). Consequannilyjmprovement
wouldbe to develop the Tier 2 methodology from 2006 IPCC guiddtnemnsiderthese quantities and
to distinguish the different suapplications (stationary air conditioning, commercial refrigeration and
industrial refrigeration).

4.6.8.2 Foam blowing agents (2F2)

91 This sector has been identified as a source of HFC emissions. This sector is currently not included in the
inventory because no activity data is available. Survey was sent to concerned manufacturers/operators.
Consequently, the improvement will be to estite emission for foam blowing agents.

4.6.8.3 Fire protection (2F3)

9 This sector has been identified as a source of HFC emissions. This sector is currently not included in the
inventory because no activity data is available. Survey was sent to conaaaradacturers/operators.
Consequently, the improvement will be to estimate emission for fire protection.

4.6.8.4 Aerosols (2F4)

1 For theCRT2F4 (pharmaceutical aerosol), the quantities of pharmaceutical aegsstld in Serbia are
only available for the year2004- 2023 by type of MDI. Consequently, the improvemembuld be to
collect the amount of HFC contained in each product and to collect data MDI sales for the years before
2004.

4.7 Other product manufacture and useCRT2G)

4.7.1 Electrical equipment (2G1)

4.7.1.1 Category description

Sulphur hexafluorideSfs) is used in electrical equipment iarder to insulatethem and prevent current
transmissionAt each phase of the life cycle of the equipment, some emissions ddoeidifferent phases of the

life cycle include the manufacturing, installation, use, servicing and disgagaltypes of equipment need to be
O2yAARSNBRX GKS OF{#S32NE a{SIHfSR LINBalaRAB(i kS adiENANI d
LINBaadaNE aedaidsSvyaéed oKAOK NEIjdza NBE NI Basibetwesbrds aRddztid@rgf 3 A G &
hundred kilograms).

In 23, the category &1lelectrical equipmenisneithera key category in terms on emission lenet emission

trend for GHG emissions the Republic oSerbia.

SEPA March20s| 147



The Republic of Sieia 2025 National InventoryDocumentunder UNFCCC

Sk emissions related to electrical equipment started occurring in 2000iacietased progressively until 2013
before being rather stable untd019 Since thenit appears to be on an upwardend.

Figure78: GHG emissions falectrical equipment for the period 19962023 (in kt CQe)
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4.7.1.2 Methodological issues

The methodology used is Tier 3k emission estimatecome from Equatior8.1 of emissions of SFand PFCs
from electrical equipmensecion in 2006 IPCC Guideling32].

Activity data used for the calculati@re thenameplate capacity of installed equipmegitven for differentvalues
of voltage (110, 220 and 400 k\or the 20062023 period, sourced fronthe electricity supplie® f S{1 (i N2 YNB O |
Srbije EMS. No activity data are considerefr mediumvoltagein the Republic of Serhia

Default Tier lemission factos for Sk of 2006 IPCC Guidelinase appliedand considered constant on the time
series.The valus for the Sk fractions inhigh voltage equipment considered are as follows, depending on the
phase: manufacturing.B% use 26% disposal 9%

Only emissions related to the use of high voltage equipment are estimatexte is a lack of activity datarfthe
other emission sources

4.7.2 Categoryspecific recalculations

The following recalculations were made betwettre first National Inventory Report for Serlfisubmission of
November 2024and the present document:

unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ancien ktCO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Nouveau  ktCO2e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ktCO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 014 +024
% - - 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0 0% 0% 0% -392%

Différence

Source Serbia/ mars_2025 Recalculations_CRT.xlsm /2.G

2G1¢ Other product use

A recalculation was completed in 2022, correcting previously inaccurate data.

4.7.3  Categoryspecific planned improvements
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In the upcoming emission inventorieactivity data about the SEonsumption by equipment manufacturers and
the nameplate capacity of retiring equipment will need to be collected to estimate emissions related to
manufacturing and disposal, for high voltagguipment.

For medium voltage equipment, all activity data necessary to estimate associated emissions need to be collected.
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Chapter 5: AgricultureQRTsector 3)

Note: Unless stated otherwise, all results discussed in the sectorial chapters consider nationagxtotatng
indirect CQemissions

5.1 Overview of sector

The Agriculture sector gathers all emissions related to agricultural activities othetthbanel combustion for
the mobile engines, the heating of the buildings, the heating of greenhouseswétich are included in the CRT
category 1A4c. In addition, the €®missions related to thearbon from soils and biomassglated with
agricultural activities are included in the LULUCF sector (CRAISCR3 category covers the following sectors:

1 Enteric fermentation (3A),
Manure management (3B),
Agricultural soils (3D),

Field burning of agricultural residues (3F),

=A =4 =4 =

Lime application (3G),
1 Urea application (3H).

Theactivities ofRice cultivation (3CIPrescribed burning of savannas (3&yl Other Carboiwontaining fertilizers
(3I)do not occur irthe Republic oSerbia.The emissions of the liming category (3G) are not estimated (NE), due
to a lack of available activity data.

In 1990,without consideringthe LULUCF contribution, the CRT 3 category contributed to the national total
emissionsof each gasy: 0.09%6 for CQ 40.7% for CH 70.9% for NO, and null for the other GHGs, which
represented around.9% in terms of GHG emissiohms 2023 the same contributions evolved as follovis4%

for CQ, 30.9% for Chl 84.1% for NO, none for the other GHG#ading to a rather similar overall contribution

in terms of GH®vith 7.9% of the nationaémissions.

Hence, the agriculture sector is @mportant emissions source of methane and nitrous oxidthe Republic of
Serbia howeverit is almost negligiblen terms of carbon dioxide, with only tlemplication of urea (CRT 3G) being
an emission source of this GHG.

The following graph presents tleverall GHG emissiotrend for the agriculturein the Republic of Serbia, for the
period 19902023, detailed by subsector
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Figure79: GHG emission trends for agricultu(€RT 3), for the period 1998023, per subcategoryin kt CQe)
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Contrary to the CRT 1 or CRT 2,ttkad of emissions of the CRT 3 is rathble and the different events which
occurred in the Republic of Serbia over the studied period did not hawvauch impact on the emissions as it is
the case for the two other sector@ver the whole studied period, it can be observed that the emissions of both
the enteric fermentation (3A) anchanure management (3Bjrogressivelydecreaseto achieve respectively

- 49% and-51% in 203, compared with 1990in relation with thedecline of the livestockespeciallyof cattle

and swineThe emissions related to the agricultural s¢@®)are more varyingver the studied periogincreased

a lot between 208 and 20@ and reached its pealdue tothe increasing use of inorganicfhrtilisers (3D1a)

and decreasedignificativelybetween 2016 and 2@(-33%)in relation withthe evolution ofthis same activity

In addition,the amounts of animal manure applied to soils have been reduced significantly over the timeseries,
in relation with the decline of the grazing livestock, hence th® Emissions fronlCRT 3Dbihave decreased by
52% between 1990 and 202 overall, the enissions of WO of this subsector increased %o for the period
19902023 Finally, the emissions related to the field burning (3F) are rather stable over the timesB¥%gsand

the emissions ofurea appication @H) are varying but overall increasing significanti80%) Both these
subsectors are rather marginal the agriculture total emissiongontributingto 2% and 4%, respectively, in
2023. The main subsector contributing to the sectanissions is the category CRT 3A, whighiesented55% in
1990 but has a share of2% in 203. The subsector of thagricultural soils (3Dyvas the second highest
contributing sector in 1990 witB3% but close to the manure management (CRT &Bich had a share ¢f0%

of the sectoral emissionssin 2023way more preponderant with 3%%,compared with CRT 3B which contributes
in 2023 to 15% due to itsignificant reduction

In overall, in2023, GHG emissions fro@R 3 amounted to4.9 Mt CQe, comparedwith 7.4 Mt CQe in 1990

which correspond toa 34% reduction for the whole periodsHG emissionsavedecreaseé over thereporting

period, mainly as a result of the decrease in the totaltle population(-53% from 1990 to 283), which has not
been compensatedn emission totaldy the increase in the use of inorganiefétilisers or the application of
urea (48%0)
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5.2 Enteric fermentation (3A)

The enteric fermentation category covettse emissionsof methane(CH) from the differentanimal species:
cattle (3Al), sheep (3A2), swine (3A3) and othg#glj,including goats and horses.

Among the enteric fermentatioi3A) the cattle category(CRT3AY) is the main source of emissionwer the

whole studied period represening 81% of the sector emissions in 1990 ang% in 203. Among the cattle
category the subcategory of the dairy cattle (CRT 3Ala) is the most dominant in terms of emissions over the
period, with 59% of the CRT 3A1 categor2023 The othermost predominant subsector is theheeplivestock
(CRWBAZ2), whichhas an increasing contribution from 12% in 199@166, compenating the fall from the cattle
subsectoralthough the emissionare also in decline-12%) Finally, the othercontributing subsectors are the
swine (3A3) and other (3A4) livestock, whingtve rather stable contributions between 1990 and 20&2out 5%

and 2%, respectivelylthough thér emissiongecreasg.

In overall, for the studied period 199023 the emissions of the CRT 3A category are in continuous and
progressive decline, achievingaal reduction of-49%.

Figure80: GHG emission trends fdhe enteric fermentation (CRT3A), for the period 1992023, per subcategory(in kt
CQe)
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Figure81: GHG emissiodistribution for enteric fermentation(CRT3A), for theperiod 19902023, per subcategoryin %
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TheEntericfermentation (CR 3A) has decreased its contributiong the total and sectoral GHG emissiofisis
categorycontributes t03.3% of the total GHG emissioascluding_ULUCHn 2023, whereas it represented.9%
of the national share in 1990. Concerning its part inAggiculture(CR 3 sector in the Republic oBerbiait is
of 42%in 2023, and it was 0565% in 1990

5.2.1  Cattle (3A1)

5.2.1.1 Category description

The enteric fermentation for cattle is subdividedtimo subcategoriesdairy cattle(CRT 3Ala&nd nondairy
cattle (CRT 3Alb)rhe following graph gives the evolution of the livestock (by number of headbgsé two
subcategores. It can be observed that both categories follow a progressive decreasing trend sinceTi#90
number of dairy cattldnas been reduced by886 over the studied period, and the number of other cattle BY4

Figure82: Livestock evolution forcattle, in number of heads, for the period 1992023
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The evolutionof CH emissionsfor the CRT 3Aland 3Albare proportional to the evolution of the livestock
presented in the previous figure as constant default EF are applied over the timeseries.

SEPA March205| 153



The Republic of Sieia 2025 National InventoryDocumentunder UNFCCC

Figure83: GHG emissions for enteric fermentation of dairy cattle {C3Ala) (kt Cae)
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Figure84: GHG emissions for enteric fermentation of nafairy cattle (CR3A1b) (kt C@e)
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In 23, the 3Ala (dairy cattle) sector is a key category foredtissions inhe Republic oSerbia both in terms
of emission levels anttend. This sector contributes t@.4% in terms of emissions level (raBkand2.6% in
terms of emissions trend (raniOL

In 2@3, the 3A1b (nordairy cattle) sector is a key categdrgth inemission leve{1.0%of total emissions, rank
13) and in emission trendl(1% of contribution, rank D).

5.2.1.2 Methodological issues

Emissions o€H from enteric fermentationare calculatedvith a Tier lapproach which is in line with the 2006
IPCC Guidelinga1].

Activity data usedare theannual livestock (average population in heads) each subcateggr These activity
datafor the entire time seriesare takenfrom the Serbian Statistical Yearbop?].

Emission factors used for calculatings@rhissions come from 2006 IPCC guideli#. They areof 93 kg
CHy/head/year for dairy cattle an&8 kg Chlhead/year for other cattle.
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5.2.2 Sheep (3A2)

5.2.2.1 Category description

The enteric fermentation fo€ERT 3A2 is based only on the population of sheep, without fudistinction.The
population of sheegan be observedo be varying over the timeseries, being rather stable ovexitifiough a
slight decline of 12% is recorded between 1990 2023 The total number of sheep @023isaround 1717,000
heads.Except thesudden decline observed in 1992, a slow progressive reduction is observed untila2@D2
some variations between 2002 and 20Then.a slight increase is observed for the period 2@DP3.

Figure85: Livestockevolution for sheep in number of heads, for the period 1992023
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The evolutions of CHemissions for the CR3IA2 are directly proportional to the evolution of the livestock
presented in the previous figure.

Figure86: GHG emissions for enteric fermentation of shegpRT3A2) (kt CG@e)

600

500 -
HFC-227ea

HFC-143a
400
HFC-125
% W HFC-32
S 300

W HFC-1343

SF6

=N20
W CH4
mCO2

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
19901991199219931994 199519961997 1998 199920002001 20022003 20042005 20062007 200820092010201120122013201420152016201720182019202020212022 2023

In 2@3, the 3A2 sector is a key category fors@rhissions irthe Republic oSerba, in emission levehnd in
emission trend This sector contributes t0.7%in terms ofemissions level (ran®0), and 03% (rank 59).
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5.2.2.2 Methodological issues

Emissions o€H from enteric fermentationare calculatedvith a Tier lapproach which is in line with the 2006
IPCC Guidelinga1].

Activity data usedre theannual livestock (average population in head$)ese activity datéor the entire time
seriescomefrom the Serbian Statistical Yearbof#2].

Emission factor used for calculating 4&hissionds takenfrom 2006 IPCC guidelings3], is constant over the
timeseriesand the value i9 kg CH/head/year.

5.2.3  Swine (3A3)

5.2.3.1 Category description

Figure87: GHG emissions for enteric fermentation of swineRT3A3) (kt C@e)
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In 23, the category 3A3sia key category in ternaf emissiontrend, for GHG emissionsn the Republic of
Serbia with a contribution of 0.3% (rank8h

5.2.3.2 Methodological issues

Emissions o€H from enteric fermentationare calculatedvith a Tier lapproach which is in line with the 2006
IPCC Guidelinga1].

Activity data usedre theannual livestock (average population in heads$jese activity datéor the entire time
seriesare takenfrom the Serbian Statistical Yearbok2].

Emission factors used for calculatings@hhissions come from 2006 IPCC guidel[A&]3, are equal for fattening
pigs and sowsand the value is 1.5 kg @hbad/year.

524 Other livestock (3A4)

5.2.4.1 Category description

The enteric fermentation foother livestockis subdivided in two subcategoridsorses and goatsThe following
graph gives the evolution of the livestock (by number of heads) of these two species. The nuinbesesfhas
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reduced significantly for the period 19923, by 73%, and is rather marginal in the total livestock of this
category, in number, witl24% of the share in 1990 and o886 in2023 On contrary, the number of goats has
increased by 12%etween 1990 and 202Bowever it should be noted that the goats livestock experienced a
23% decrease in 2023 companeith 2022

Figure88: Livestock evolution foother livestock in number of heads, for the period 1992023
Livestock evolution for others (CRT 3A4)
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The evolutions of CHmissions fothis sectorare proportional to the evolution of the livestock presented in the
previous figureas constant default Erare applied over the timeserieThe emissions related to the enteric
formation of horsesare twice asmuch important by head than fogoats As a consequencehe sectoral
emissions decreasfaster (37%) than the total livestock28%), over the studied perigdut follow a similar
trend.

Figure89: GHG emissions for enteric fermentation of other livestockRT3A4) (kt CGe)
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In 223, the category 3Adsineither a key category in terms @mission levehor intrend for GHG emissions in
the Republic oSerbia.

To be notedthere is no Ckemissions from enteric fermentation from poultry

5.2.4.2 Methodological issues
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Emissions of GHG froemteric fermentationare calculatedvith a Tier lapproach which is in line with the 2006
IPCC Guidelingal].

Activity data usedare theannual livestock (average population in headsy goats and horse§hese activity
datafor the entire time seriesare takenfrom the Serbian Statistical Yearbo#k2].

Emission factors used for calculatings@hhissions come from 2006 IPCC guidel[#&], are constant over the
timeseriesand equal to 18 kg Ghiead/year for horses and 9 kg @hkad/year for goats

5.2.5 Uncertaintiesand time-series consistency

Uncertainty estimate associated with activity data amounts to 20%, based on 2006 IPCC Guidelines (Volume 4,
Chapter 10, Section 10.2.3).

Uncertainty estimate associated with £&imission factor amounts to 40%, also based on 2006 IPCC Guidelines
(Volume 4, Chapter 10, Section 10.3.4).

Theuncertaintycombinedfor CH emissions i4.6%in the total national levels of emission in Z)2xcluding
LULUCF contributiohis make# the 29 highest sector contributing to the overall national uncertainty in GHG
emissions, after the methane emissions from solid waste disposal on land (CRT 5A).

5.2.6 Categoryspecific QA/QC and verification

During the preparation of the inventory submission, activities related to quality control were mainly focused on
completeness and consistency of emission estimates, and on proper use of notation key§€Rtables.

5.2.7 Categoryspecific recalculations

No recalculations were madgnce last NID submission (November 2024)

PRG unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ancien ktCO2e 4090 3671 3391 2991 2593 2569 2560 2516 2572 2565 2481 2496 2456 2467 2466 2405 2272 0
Nouveau ktCO2e 4090 3671 3391 2991 2593 2569 2560 2516 2572 2565 2481 2496 2456 2467 2466 2405 2272 2078
kt CO2e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 +2078
Différence
% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Source Serbia/ mars_2025 Recalculations_ CRT .xIsm /3.A

5.2.8 Categoryspecific planned improvements

For enteric fermentation, in the current inventory, the methodology used isTiee 1. An improvement could

be to launch a research project, look for publications to implement a Tier 2 method. A Tier 2 method involves
the use of a lot of new parameters, among other the average gross energy intake, the avesagmision

rate. This is a consequent improvement regarding the efforts, time, and research required.

Another significant improvement will be to move the emission estimatioth&2019 IPCC refinement.
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5.3 Manure management (3B)

Themanure managementategory covers the emissions of {{HRT 3B1) anck® (CRT 3B&om the different
livestock cattle (3B1.1 and 3.B.2.)J1 sheep(3.B.1.2 and 3.B.2.3wine(3.B.1.3 and 3.B.2.3nd ahers(3.B.1.4

and 3.B.2.4)jncluding goatshorsesand poultry. For the categories related to cattle, a distinction is made
between dairy cattle and otherattle. The swine category is separated between fattening pigs and sows. Finally,
among the other category, the poultry are distinguished among several animal species: layers, broilers, turkeys
and others.The emissions related to poultry are estimated in the manure management, and are not negligible.

The following graph describes the evolution of the emissions of GHG, in equivalgnvi@Cdetails given by

animal categories. In general, it can be observed that the GHG emissions from the manure management decrease
progressively throughout the timeseries. In A)#he achieved reduction for the sector is5if%, compared with

the emission levels from 1990. Bdtie emissions of CHand NO have been reduced, at different rates, 45

and 55%, respectively, over the same peridtheshare between theCH and NO emissionds rather constant

over the timeseries and, i8023 methane represents 60% of the sector emissidnsthe light of thefall in
livestock, # emissions from theubcategories of th€RT 3B are in decline betwe®90 and 203.

The GHG emissions of the manure management are well distributed among several caté@geft4.emissions
from manure management afwine(CRT 3B.13) arethe main source of emissions, representiigout 30% of
the sector emissions i8023, and was at31% in199Q although a53% drop for the periodAmong theswine
category the manure management of fattening pigamore important than the one for sowsepresenting78%
of the emissions of this subcategany2023 This is in particular due to the faittat the number of fattening pigs
is much bigger and represen85% of the swine livestock iR023 In addition, the second most contributing
sectorin 2023is the CH emissions from manure managementazttle (CRT 3.B.1), which contributes t®3%
of the sector emissions. Then, thelemissions from manure managementaattle (CRT 3.R.1) andswine
(CRT 3.B.3) are respectively the'Sand 4" biggest contributing categories, witiespective shares df8% and
17%. In 1990, thehares of theN.O emissions from swine and cattle and of t8&4 emissions from cattle were
slightly moreequal with about 20%ach but the NO emissions have been reduced at a faster thém the Chl
emissions for both these two animahtegories The emissions from theheep and other livestock are not
negligible and represent about 11% of the sector total2023 which is in slight progression compared with
1990 inparticular related to manure management from poultry
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Figure90: GHG emission trends fananure managemen{CRT B), for the period 19962023, per subcategoryin kt CQe)
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Figure91: GHG emissiodistribution for manure managemen{CRT B), for the period 19962023, per subcategoryin %)
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Theemissions from Manure managemef@R 3B) have a slightly decreasing but rather constant shafahe
total and sectoral GHG emissioims2023, compared with 1990This categorgontributes t01.2% of the total
GHG emissiorexcluding_ULUCH 2023 whereas it representet.8% of the national share in 1990. Concerning
its sharein the AgriculturgCR 3 sector in the Republic oSerbia it went from 20%in 1990 t015% in2023.

53.1 CHemissions from Manure managemeit8B1)

5.3.1.1 Category description

Methane emissions from Manure managemeare subdividedamong the differentlivestock (cattle, sheep,
swine,and others).

In addition of the graphs of the evolution of the different livestock categories already presented throughout
chapters5.2.1to 5.2.4 the evolution of the livestock of poultry, which impacts the CRT 3.Bridsions, is
presented in the following figur&he two main subcategories of poultye layers and broilers, which represent
98% of the whole livestock of poultry #023 The population of broilergaries quite significantly throughout the
timeseries, with a overall16%increasebetween 1990 and 2023However, the population of layers variaiso
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for the studied period but a progressive decliiseobservedwith an overall reduction of %6 in2023 Thus,
although the important reductions of the population of turkey88%) and others-48%),the livestock of poultry
globally decreases mnly 24% over the period 1992023

Figure92: Livestock evolution fopoultry, in number of heads, for the period 1992023, per different animal specie
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The methane emissions associated with the manure management of dairy cattle, other cattle and sheep evolve
in direct relation with the evolution of their respective livestqumipulationpresented in the previousection

In addition, he ERrom dairy cattleincreases by 7% between 1990 &2@P3 whereas the one from other

cattle increases by 28fseeTable27 and
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Table28). The evolution of the GHEFis due to the evolutionin the methane conversion factors (MCHs)
relation with the evolution of the average annual temperatuvehich varies but has globally increased, and by
21% between 1990 and 2G82Thus, the methane emissions from these two categories are being reduced at a
slightly slower rate than the livestock, respectively3®6 (versu$8% for the dairy cattlgpopulation) and by

35% (versugl9% for the population of other cattlefor sheepthe EF considered for the manure management

is constant over the timeseries and therefore the emission evolution is directly proportional thvéstock
evolution ¢12% for the same period).

Figure93: CH4 emissions for manure management of dairy cat@R{[3B11a) (kt CQe)
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Figure94: CH4 emissions for manure management of Rdairy cattle CRT3B11b) (kt CQe)
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Figure95: CH4 emissions for manure management of she€R{3B12) (kt CQe)

16

HFC-227ea

HFC-143a
HFC-125
W HFC-32
mHFC-134a
F6
uN20
mCH4
uCO2
0

19901991199219931994 199519961997 199819992000200120022003 2004200520062007 2008200920102011201220132014201520162017201820192020202120222023

kt COse

P
o ®w B R
»

&

~

The methane emissions from the swine manure manageregaotveaccording to the evolution of the livestock
of fattening pigs and sowss well as the evolution of the EFhe later vaiesdepending on the MCFs, and
hence on the annualveragetemperature which increased bg21%for the period 199€2023. Overall, both EF
from fattening pigs and sows increased by 15% for the studied péseeilable27 and
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Table28). All things combined, the methane emissions from these two categories have been redutéb lhgr
fattening pigs (versu§3% for their population) and b§7%for sows(versus71% for their population)In total,
consideringhe factthat the fattening pigs are more predominant in the swine livestock and represg¥td
the overall population in 202 but the emission factor is 67% highfar sows than for fattening pigshe
emissions from the CRTB31.3 have been reduced Bg%over the timeseries

Figure96: CH4 emissions for manure management of swikR({I3B13) (kt Cee)
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The methane emissions for the manure management of other livesteokre depending on the evolution of
the different livestock (goats, horses and poultry) aridhe EF The emissions related to manure management
of horses and goatare rather marginal in the total of the category and represent less thao\a$6the
timeseries(and less than 0.5% in 2023)mong the poultry livestock, the layemspresent the mostmportant
share ofemissions wittB9%of poultry emissiongn 2023. The EF frorthe layersvaries depending on the MCFs
over the timeserieswhich evolves aceding to the average annual temperature, aimdreases by 16% for the
period 19902023 (seeTable27 and
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Table28). The EF from the other poultry species (broilers, turkeys and others) are all comgtarie timeseries.
In total, the emissions from the CRT 3.B.1.4 have been reduc8d%\between 1990 and 232

Figure97: CH4emissions fomanure management obther livestock(CRT3B14) (kt CQe)
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In 2@3, only the subcategry 3.B.1.3 is &ey.categoy in terms ofemission leve&ndtrend, in the Republic of
Serbia with a contribution of 0.3% (rank63and 0.5% (rank 42)espectively.

5.3.1.2 Methodological issues

Emissions ofEH from manure managemerdre calculatedvith a Tier2 approach which is in line with the 2006
IPCC Guidelinga4].

Activity data usedare the annual livestock (average population in head&r all different subcategories
presented aboveThese activity datéor the entire time seriescomefrom the Serbian Statistical Yearbopk2].

The activity dataarethen split by manure management system based on thE2BCC Guidelinekefault values
[A20] Emissions factors used for calculatings@missionsare takenfrom the Tier 2 fron2006 IPCC guidelines
[A6]. The methane conversion factors (MCFs) vary depengfintge average annual temperaturehich is taken
from the Copernicus website, and evodvas presented in the following figur€Considering the range of
temperatures, the climate is considered be cool. All other parameters are taken as default from the IPCC
guidelines and are recalled in the following tables (the Bo valhesexcretion rates V,Sand the fractios of
manure management system used pigestock category
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Figure98: Evolution of the aerageannual temperature, in the Republic of Serbia, for the period 192023 (in °C)
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Table23: Fraction of livestoclO 4§ SI2NB Q& YI ydz2NBE KI yRf SR 6& SI OK
Guidelines, used in Serbian inventory
Livestock category MS lagoon MS liquid/ MS solid MS dry lot MS pasture
(%) slurry (%) storage (%) (%) range (%)
Dairy cattle - 5% 74% - 20%
Other cattle - 64% 5% - 31%
Sheep - - 42% - 58%
Fattening pigs 5% 31% 55% 1% -
Sows 5% 31% 55% 1% -
Goats - - 9% - 91%
Horses - - - - 50%
Layers - - - 47% -
Broilers - - - - -
Turkeys - - - - -
Other poultry - - - - -
Livestock category MS pit< 1 MS pit > 1 MS daily MS poultry MS other
month (%) month (%) spread (%) | with litter (%) (%)
Dairy cattle - - 1% - -

Other cattle

Sheep - - - - -
Fattening pigs 4% 4% - - -
Sows 4% 4% - - -
Goats - - - - -
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Horses - - 50% - -
Layers - 34% - 19% -
Broilers - - - 100% -
Turkeys - - - 100% -
Other poultry - - - 100% -

Table24: Methane conversion factors per manure management system (in %), depending on the average annual
temperature, from 2006 IPCC Guidelines, used in Serbian inventory

Manure management system T=10°C T=11°C T=12°C T=13°C T=14°C
Lagoon 66% 68% 70% 71% 73%
Liquid/Slurry 10% 11% 13% 14% 15%
Solid storage 2% 2% 2% 2% 2%
Dry lot 1% 1% 1% 1% 1%
Pasture/range 1% 1% 1% 1% 1%
Pit < 1 month 3% 3% 3% 3% 3%
Pit > 1 month 17% 19% 20% 22% 25%
Daily spread 0.1% 0.1% 0.1% 0.1% 0.1%
Poultry manure with litter 1.5% 1.5% 15% 1.5% 1.5%

Table25: Daily volatile solidexcreted VS, for each livestock category (in kg dry matter/animal/day), from 2006 IPCC
Guidelines, used in Serbian inventory

Livestock category VS(kg/animal/day)
Dairy cattle 4.5
Other cattle 2.7

Sheep 0.4
Fattening pigs 0.3
Sows 0.5
Goats 0.3
Horses 2.13
Layers 0.02
Broilers 0.01
Turkeys 0.07
Other poultry 0.02
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Table26Y al EAYdzy YSGKI yS
CHy/kg of VS excreted), from 2006°CC Guidelines, used in Serbian inventory

LINR RdzOA y 3

OF LI OAGASaE

Livestock category

Bo (n/kg of VS)

Dairy cattle 0.24
Other cattle 0.17
Sheep 0.19
Fattening pigs 0.45
Sows 0.45
Goats 0.18
Horses 0.3
Layers 0.39
Broilers 0.36
Turkeys 0.36
Other poultry 0.36

Consequentlythe methane emission factors for manure management evolve as follows:

F2NJ YI ydzNB

Table27: Manure management CHEF (in kg/head), per livestock category, for the period 198mL5, every 5 years

Livestock category 1990 1995 2000 2005 2010 2015
Dairy cattle 5,76 5,76 5,89 5,76 5,76 5,89
Other cattle 7,64 7,64 8,36 7,64 7,64 8,36

Sheep 0,26 0,26 0,26 0,26 0,26 0,26
Fattening pigs 2,74 2,74 2,91 2,74 2,74 2,91
Sows 4,57 4,57 4,84 4,57 4,57 4,84
Goats 0,14 0,14 0,14 0,14 0,14 0,14
Horses 0,86 0,86 0,86 0,86 0,86 0,86
Layers 0,12 0,12 0,14 0,12 0,12 0,14
Broilers 0,01 0,01 0,01 0,01 0,01 0,01
Turkeys 0,09 0,09 0,09 0,09 0,09 0,09
Other poultry 0,03 0,03 0,03 0,03 0,03 0,03
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Table28: Manure management CHEF (in kg/head), per livestock category, for the period 2€2@22

Livestock categoryl 2016 2017 2018 2019 2020 2021 2022 2023
Dairy cattle 5.76 5.76 6.16 6.16 5.89 5.89 6.16 6.16
Other cattle 7.64 7.64 9.80 9.80 8.36 8.36 9.80 9.80

Sheep 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26
Fattening pigs 2.74 2.74 3.16 3.16 291 291 3.16 3.16
Sows 4.57 4.57 5.26 5.26 4.84 4.84 5.26 5.26
Goats 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14
Horses 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Layers 0.12 0.12 0.14 0.14 0.14 0.14 0.14 0.14
Broilers 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Turkeys 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
Other poultry 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

5.3.2 N2O emissions from manurenanagement(3B2)

5.3.2.1 Category description

Nitrous dioxide emissions from Manure management are subdivided by type of livestock (cattle, sheep, swine,
other livestock). There is an ext@RTcategory (3B2.5) in which indirect® emissions from volatilisation and
leaching are reportedHowever, i a Tier Imethodology, as used in the Serbian inventory for this category
indirect NO emissions from leaching and roff from manure management are not estimateaccording to the

IPCC guidelines

The directemissions of BD from manure management are estimated based on a Tier 1 methodology, and the
EF applied for each ligtock categoryare constant over the timeseriefsee chapters.3.2.9. Hence, the
emissions for the CRTBX.1.a, 3B.2.1.b and 3B.2.2are all directly proportional to the livestock andry based

on their evolution as presented in the various graphs about the livestoathapters.2.

Figure99: N20 emissions for manure management of dairy cati&ERT3B21a) (kt Ce®)
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Figure100: N,O emissions fomanure management of nowairy cattle CRT3B21b) (kt Cge)
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Figurel01: N20O emissions for manure management of she@R(3B22) (kt Cge)
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For manure management from swine, the emissions evolve accordihg teariation of the livestockas well as
the share oflivestock between fattening pigs and saqvesnsideringhe fact that the EF for sows is 62% higher
than for fattening piggsee chapteb.3.2.2. However, as the population of fattening pig$asger, the emissions
related tothis livestock contribute to 69% of the share in 1990 @B% in2023 Overall, the emissions from this
categoryhave been reduced by%% for the period 199Q023.

Figurel02: N20O emissions for manure management of swit@R13B23) (kt Cge)
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For the other livestock (i.e., horses, goats, poultilyg emission evolve depending on the population evolution
of each animal category, as well th& manure produced by each of them. And, for the emissions related to
manure managemenaf other livestocklayersare predominant with 94% of the share in 1990 aidé®in 203.
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Thus, the emissions from this category evolve principally in relation with the evolution of the population of layers,
as presented irfrigure92.

Figure103: N20 emissions for manure management of other livestocBR{[3B24) (kt Cge)
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The indirect MO emissions from volatilisation are mainly driverchitle and pigs subcategoriess these animals
produce around3% of theN volatilised ad\Hs and NOXbuilding and storage) for the whole period.

Figure104: Indirect N20 emissions from volatilisation and leaching in manure manageme€mRT3B25) (kt Cee)
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In 2023, there is nokey category in emission level tine Republicof Serbia. If the emissions from cattle were
consideed aggregatinglairy and other cattleit would also be a key category in emission level.

In terms of emission trend, in 282the NeO emissions frommanure management of swine (CRT 3.B.2r8)
dairy cattle (CRT 3.B.2.1.a) are key categories, contributing respe€&ti#y(ranks1) and 03% (rank %) to the
national totals.

5.3.2.2 Methodological issues

Emissions d>O from manure managemendre calculated with a Tier 1 approach which is in line with the 2006
IPCC Guidelinga7].

Activity data usedare annual livestock (average population in heads). These activity data for the entire time
series come from the Serbian Statistical Yearb@dq. The activity dataare then split by manure management
systemand also consider the typical mass of each type of livedtasied on the 209 IPCC Guidelinegefault
values[A20]
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Emissions factorand all parametersised for calculating\2O emissionsare based on th019 IPCC guidelines
[A20] Thevalues usedhre presented in the following tables. The fraction of manure management system used
per livestock category are the same as the ones used for the methane emissions, presarabtb3.

Table29: Typical animal mass per livestock category (in kg/anim&dm 2019 IPCC Guidelines, used in Serbian inventory

Livestock category TAM (kg/animal)
Dairy cattle 550
Other cattle 389

Sheep 40
Fattening pigs 59
Sows 204
Goats 36
Horses 377
Layers 1.9
Broilers 1.1
Turkeys 6.8
Other poultry 2.7

Table30: Daily N excretion rate per animgln kgN/t animal/day), from 20L9 IPCC Guidelines, used in Serbian inventory

Livestock category Nrate (kg N/t animal/day)
Dairy cattle 0.42
Other cattle 0.47

Sheep 0.36
Fattening pigs 0.77
Sows 0.36
Goats 0.44
Horses 0.30
Layers 0.81
Broilers 1.12
Turkeys 0.74
Other poultry 0.83

Table31: NoO EFper manure management system (in RgpO-N/ kg Nex)from 2019 IPCC Guidelines, used in Serbian
inventory

Manure management system EF (kg BD-N/kg Nex)

Lagoon 0
Liquid/Slurry 0.005
Solid storage 0.01
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Dry lot 0.02
Pasture/range -
Pit < 1 month 0.002
Pit > 1 month 0.002
Daily spread 0
Poultry manure witHitter 0.001

TheresultingEF for direct emissions ot@are as follows, for each livestock category:

Table32: N,O Emission factofor direct emissions from manure management (CRT 38d in Serbian inventory

Livestock category EF NO (g/animal)
Dairy cattle 101
Other cattle 0.39

Sheep 0.03
Fattening pigs 0.19
Sows 0.31
Goats 0.008
Horses 0
Layers 0.0
Broilers 0.0007
Turkeys 0.003
Other poultry 0.0013

Indirect emissions of 8D from volatilization and leaching in manure management are calculated with a Tier 1
approach which is in line with the 2006 IPCC Guide[inél

For indirect NO emission from volatilization, the activity dateethe N volatilized as Ndbnd NOxRelevant Nk
and NOx emissionare taken from the pollutants inventory produced by Serbia for the CLRI&Remission
factor applied comes from th2006 IPCC guideling&9].

5.3.3 Uncertainties and timeseries consistency

CH

Uncertainty estimate associated with activity data amounts to 20%, based on 2006 IPCC Guidelines (Volume 4,
Chapter 10, Section 10.2.3).

Uncertainty estimate associated with £&mission factor amounts to 30%, also based on 2006 IPCC Guidelines
(Volume 4, Chapter 10, Section 10.4.4).

The wncertaintycombinedfor emissions i6.3%in the total national levels of emission2023 excluding LULUCF
contribution.
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N2O
Uncertainty estimate associated with activity data amounts to 20%, based on 2006 IPCC Guidelines (Volume 4,
Chapter 10, Section 10.2.3).

Uncertainty estimate associated witizO emission factor amounts to 50%, also based on 2006 IPCC Guidelines
(Volume 4, Chapter 10, Section 10.5.5).

Combined uncertainty for emissionsds3%in the total national levels of emission 2023 excluding LULUCF
contribution.

5.34 Categoryspecific QA/QC and verification

During the preparation of the inventory submission, activities related to quality control were mainly focused on
completeness and consistency of emission estimates, and on proper use of notation keyERTtakles.

5.35 Categoryspecific recalculations

No recalculations were madgnce the latest NID submission (November 2024)

PRG unité 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Ancien ktCO2 1473 1381 1352 1128 985 954 949 933 959 964 884 872 926 925 901 869 857 0
Nouveau ktCO2e 1473 1381 1352 1128 985 954 949 933 959 964 884 872 926 925 901 869 857 727
kt CO2e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 +0,0000 +0,0000 -0,0000 +727
Différence
% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% +0,0% +0,0% -0,0%
Source Serbia/ mars_2025 Recalculations_CRT .xIsm /3.B

5.3.6 Categoryspecific planned improvements

Currently, the estimation of GHand NO emissions from manure management mobilize many default
parameters from the IPCC. An important improvement would be to move to national specific parameters to
better reflect national circumstances.

Anothersignificant improvement will be to move the emission estimation to the 2019 IPCC refinement.

5.4 Agricultural soils (3D)

Theagricultural soilxategory covers thédirect @D1) and indirect (3D2missions oN2O. For direct emissions,
the following emission sources are covered in the Serbian inventory

Application of inorganic N ferti#rs (3.D.1a),
Application of animal manure (3.Dhli),

Urine and dung deposited by grazing animals (3dp.1.
Crop residues (3.Dd),

Cultivation of organic soils (3.Df)L.

= =4 —a —a -2

Emissions relatedo the application ofsewage sludge (3.DHii), other organic fertikers (3.D.1.iii),
mineralization/ immobilization associated with loss/gain of soil organic matter (D 4dre all considered as
Gy2G 200dz2NNAYy3IE Sbhoo
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For indirect enissions, the emissions are distinguishestweenthe atmospheric deposition3(D.2a) and the
nitrogen leaching and runff (3.D.2b).

For the period 1992023, the emissions of the CRBD categoryvary significantlyand, after havingpeaked in
2009, folloved aglobaldecline since therNonethelessoverall, emissions have increased#® over the studied
period. From 2000 onwardshe emissions vary in particular in relation with thlerupt changes in the amouns

of inorganic fertilsers applied to the soijsmeanwhile the other categories vary more progressiviglgieed, in
2023, the CRT .Bl.ais the most importantemissionsource contributing to 31%to the sectoal emissions
whereas it was way less predominantl990with 5%.This is due to an important increase in the use of inorganic
fertilisers, whereasother important emissions sourcedecreased, such as the application of animal manure
(3.D.1a.i) with -52% between 1990 and 202®eanwhile it was contributing to 44% of the CRT 3D emissions in
1990, or remaired rather stable such asnitrogen leachingand runoff (CRT 3.D.2,b+7%. The two other
important categoriesof this sector are the3.D.1d, whichcontributed to 16% in 1990 and®0% in 203, and
increased its emissions by 31% over the timese@esl the indirect emissions froratmospheric deposition
(3.D.2a) went from a share of 12% to 8% of the sectoral emissions.

Figurel05. GHG emission trends fagricultural soilg(CRT B), for the period 19962023, per subcategoryin kt CQe)
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Figure106: GHG emissiodistribution for agricultural soils (CRT 30%r the period 19962023, per subcategoryin %
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Theshare ofGHG emissions of th&gricultural soil§CR 3D) category in the national totalgxcludingLULUCF,
hasincreasedrom 2.1% in 1990 to 2%in 2023 Concerning itsontributionin the Agricultur CR 3 sectorin
the Republic ofSerbia it increased from23%in 1990to 37% in2023, due to its increase meanwhile other
categories reduced their emissians terms of NO emissions, thisector representaround72% of the national
emissions in 202 whereasts share was 051% in 1990

54.1 Direct NO emissions from managed soils (3D1)

5.4.1.1 Category description

The activity data considered for thtgrect NO emissions fronagricultural soilevolveas follows:

Table33: Activity data for direct NO emissions from gricultural soils(3DL1), for the period 19962010, every 5 years

Management system 1990 1995 2000 2005 2010
Inorganic fertilsers (kg N) | 21,781,776 | 40,740000 | 45101000 | 245487662 | 191248900
Animal manure applied 10 | 154 514 7141 167,130,639| 156,132,342| 135,739,332| 119,194,846
soils (kg N)

Urine and dung deposited| 29,234,787 | 25232239 23,084,754 19,969,635 17,602,710
by cattle, poultry and pigs

(kg N)

Urine and dungleposited 7,955,138 7,939311 6,631,246 6,120,134 6,032054
by sheep and others (kg N

Crop residues (kg N) 66,613208 | 77,220224 | 48779955 85,302,693 84,458,050
Managed/drained organic 88 88 88 88 88
soils(ha)

Table34: Activity data for direct NO emissions from agricultural soils (3D%pr 2015 and2019-2023

2015 2019 2020 2021 2022 2023

Management system

Inorganic fertilisers (kg N)

208,354,610

147,451,663

213373773

101,021,198

151,994,841

134,872,180
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A”'ma'sngﬁ‘:‘(‘lzg isp"ed © 1 114,608,614 | 106,182,703 | 108,217,206 104,554,670 98,435,219 | 85,899,084
Urine and dung deposited by,
cattle, pouliry and pige (kg | 17325763 | 16964753 | 16775549 | 16221214 | 15115527 | 13,721,750
Urine and dung deposited by ¢ g0 19 6294662 | 6470201 | 6457211 | 6509044 | 6,307,171

sheep and others (kg N)

Crop residues (kg N) 69,780,682 | 87,247,786 | 92001374 | 82071115 | 67,300966 | 87,122,764
Managed/dralned organic 88 88 88 88 88 88
soils (ha)

In short,the noticeablechange in activity data is accounted for the application of inorgasertiserswhere a
drastic increase is observed, and the ovegatiwth for the period 199€2023is of £1%6.In the mostrecent
years, the activity related to thiemission sourcdluctuatesquite significantly bufollows a downward trend
since 2012-68% in 203, compared with2012. This trend is Bo theconsequence ofelatively poor activity
datarecording which only became available from SORS since 2@ ethis category habeen more stable

The activity dataelated to theamounts of animal manure applied to soils and urine and dung deposited by the
different livestock followa similartrend and know a progressive and continuous decline, to achieve a reduction
of 52% for animal manure and 46% for urine and dung deposite®@023, compared with 1990 levelShis
decreasing trend is explained by tHeclining livestock as described earlienally, the amounts of nitrogen for
crop residuewvaryalso importantlyover the timeseriesfrom -27% to +60% compared with the levell®©0, but

the activity recorded fo2023is rather stable with the level of 1990, afteeing among the highest levels in 2018

2020.

The estimation methodology for this sector is based on the Tier 1 from the IPCC, and therefore the EF applied to
the activity data are constant over the timeserigge chapteb.4.1.2. Hence, thalirect emissions of 0 from
agricultural soils for the following categories evolve directly proportional to the activity data presented

previously.

Figurel07: N20O emissions from inorganic N ferttirs CRT3D1.1) (kt Cge)
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Figure108: N20O emissions from organic N ferséirs CRT3D1.2a) (kt Ce®)
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Figure109: N20O emissions from urine and dung deposited by grazing anin@RTBD1.3) (kt Cge)
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Figure110: N20O emissions from crop residueSRT3D1.4) (kt Cge)

500

kt CO.e

HFC-227ea
HFC-143a

HFC-125
W HFC-32
W HFC-134a
SF6
HN20O
W CHA
mCo2

Kkt COse
(=] o o o o o o o o (=] o

HFC-227ea

HFC-143a

HFC-125
m HFC-32
W HFC-134a
SF6
mNZ2O
W CH4
i i

200320042005200620072008200920102011201220132014201520162017201820192020202120222023

mCo2

1990199119921993199419951996199

~

199

&

199920002001

I~

00.

=

SEPA March205| 177



The Republic of Sieia 2025 National InventoryDocumentunder UNFCCC

In 2023, the CRT categories 3.CalinorganicN fertilisers), 3.D.1.b.i (animal manure applied to saifjd 3.D.1d
(crop residues) are both key categories in terms of emission levels and trend

The N:0O emission$rom the subsectorinorganic N fertikers contribute t00.9% in terms of emissions level (rank
17) and 1.9% in terms of emissions trend (rathK).

TheN20 emissiongrom the subsector animal manure applied to swhtribute t00.6% in terms of emissions
level (rank24) and0.8% in terms of emissions trend (raBk).

The N2O emissiondgrom subsector cropesiduescontribute to 0.6% in terms of emissions level (raBR) and
0.6% in terms of emissions trend (raB8K).

5.4.1.2 Methodological issues

Direct emissions of BD frommanaged soilare calculated with a Tier 1 approach which is in line with thE920
IPCC Guidelings21].

Activity data usedare the quantites of inorganic fertilser [A2], the amouns of animal manure and urine and
dungdeposited by animalswhichare calculated through CRSB categories (livestogkkhe amounts ofN from
crop residuesndthe surface of managed/drained organic s¢Ad 1]

For the crop residues, thestimations are based aralailationsrelated tothe total annual harvested crop areas
[A2], the productiors of crop [A2] and theamount of biomass burned in agricultupg12], for each type of crop.
Default parameters from the 2006 IPCC guidelines are usigdriatter content, N content of above and below
ground residuesetc.).

Emissions factors used for calculatingONemissions come frorie 2019 IPCC guidelingg\21JA13] and the
2013 Wetland supplemerA22]. Those factorare presented in the following table.

Table35: NoO emission factos for agricultural soils (3D}, per management systenfrom 20191PCC Guidelinesnd 2013
Wetland supplement used in Serbian inventory

Management system EF(kgN20-N/kg N)
Inorganic fertilsers 0.01
Animal manure applied to soils 0.01
Urine and dung deposited by 0.004
cattle, poultry and pigs
Urine and dung deposited by shee 0.003
and others
Crop residues 0.01
Managed/drained organic soils 5

54.2 Indirect O emissions from managed soils (3D2)

5.4.2.1 Category description

Theindiread emissions of BD from managed soilsare separated between two subcategoriemospheric
deposition, and leaching and rtoff. The emission estimation methodology used is based on Tier 1 from 2006
IPCC guideline$he activity data used are the same as in the previous chapter, the amounts of N applied to soils,
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recalculated to obtairthe amounts of N volatilised aratided to/mineralised in soiliroughleaching and run
off.

Theindirect emissionsfrom leaching andrun-off are directly proportional to the evolution d¢he sum of all
activitiesfrom Table33and Table34, exceptfor organic soilsThe emissions are slightly varying but rather stable
from 1990 to 2001, before increasing progressively until 2009, where they reached theif+i2a% compared
with 2001). From 2009 onwards, the emissions vary significantfyan overallreduction is observed, and the
emission levels achieved in 2Zare 43% belowthe one from2009, but 61% higher than the one from 1990.

The indirect emissions related to volatilisation are lower in magnitude, and repr&&gfitof the totalof the
category 3D2 in 2@(versus 30% in 1990). This is due to the facffthetions of volatilised N are lower than the
fraction of N leachingnd running off (see chapté&r4.2.2), in particular for synthetic fertiliseHence, the large
variations of the amounts of inorganic-firtilisers applied to soils have a more moderate impact on the
emissions by atmospheric deposition. However, the observed trencelatively similar, and the same
observations made previously for the emissidrsn leaching and ruoff can be adapted to this subsector, with
a different order of magnitudeOverall, an increase &% has been observed in the indirect emissions from
atmospheric deposition, for the period 192023.

Figurell12: Indirect NO emissions from atmospheric depositio€RT3D2.1) (kt Cge)
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Figure113: Indirect N20O emissions from nitrogen leaching and raff (CRT3D2.2) (kt C@e)

In2023, the N20 emissionfrom the CRT.D.2.b (Nitrogen leaching and ruaff) area key category ithe Republic
of Serbiaboth in emission levels and trendhis sector contributes t0.6% in tems of emissions level (ra2g),
and0.4% in terms of trend (rank4).

TheN20 emissions from nitrogen atmospheric deposition (CRT 3.D.2.a) are a key category in dmistiomith
a contribution of 0.2% (rank 41).
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