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Executive summary

ES.1.Background information on greenhouse gas
(GHG) inventories and climate change

ES.1.1Background information on climate change

Climate change in Croatiaver the period 1962010 has been determined by trends in annual and
seasonal mean air temperature, mean minimum and mean maximum temperature; and in indices of
temperature extremes; then in precipitation amounts and precipitation indices, as wetlyanith wet

spells.

Trends in air temperature (mean, mean minimum and mean maximum temperature) in the last 50 years
(1961-2010) show warming all over Croatia. Annual temperature trends are positive and significant, and
the changes are higher on the maidi¢ghan at the coast and the Dalmatian hinterland. Observed warming
can be seen in all indices of temperature extremes, with positive trends of warm temperature indices
(warm days and nights as well as warm spell duration index) and with the negative dfesald
temperature indices (cold days and nights and cold spell duration index).

The hottest year 2007 was for 1. 5A C-199a.rtmee r t ha
coldest year 2005 was 0. 12010Gpatiabmad artempe@tureinmng t h e
years was higher than the corresponding referent averages.

During the recent 5§ear period (196:2010) the annual precipitation amounts experienced prevailing
insignificant trends that are increasing in the eastern lowlandenrdasing elsewhere. The statistically
significant decreaseserefound for the stations in the mountainous region of Gorski kotar and in the
Istria peninsula (northern Adriatic) as well as in the southern coastal region.

Changes of trend in dry and weiedls in Croatia are presented by annual and seasonal of their maximum
lengths. The most prominent feature of time trend is found for dry spells during autumn for which a
spatially consistent statistically significant negative trend is found. For theftbst seasonsgrends in

dry spells of both categories are less consistent in magnitude and direction.
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ES.1.2. Background information on greenhouse dabi() inventories

The Republic of Croatia became a party to the United Nations Framework ConvemtiBlimate
Change (UNFCCC) on 17 January 1996 when the Croatian Parliament passed the law on its ratification
(Official Gazette, International Treaties No. 2/96). For the Republic of CrdlagiagConvention came

into force on 7 July 1996. As a country urgteng the process of transition to market economy, Croatia
has, pursuant to Article 22, paragraph 3 of the Convention, assumed the commitments of countries
included in Annex |. By the amendment that came into force on 13 August 1998 Croatia was listed
amang Parties included in Annex | to the Convention.

The adoption of the Decision 7/CP.12 by the Conference of Parties was acknowledged by the Croatian
Parliament which ratified the Kyoto Protocol on 27 April 2007 (Official Gazette, International Treaties
No. 5/07). The Kyoto Protocol has entered into force in Croatia on 28 August 2007. Initial Report for
the first commitment period of the Republic of Croatia under the Kyoto Protocol was submitted in
August 2008.

One of the commitments outlined in Article 4rpgraph 1 of the UNFCCC is that Parties are required

to develop, periodically update, publish and make available to the Conference of the Parties, in
accordance with Article 12, national inventories of anthropogenic emissions by sources and removals by
sinks of all greenhouse gases not controlled by the Montreal Protocol, using comparable methodologies
to be agreed upon by the Conference of the Parties.

Regulation on the Monitoring of Greenhouse Gas Emissions, Policies and Mitigation Measures in the
Repubic of Croatia (Official Gazette No. 5/17) prescribe obligation and procedure for emissions
monitoring, which comprise estimation and/or reporting of all anthropogenic emissions and removals.
Monitoring of GHG gases is stipulated Byticle 21 of the Act orclimate change and ozone layer
protection (Official Gazette No, 127/2019) this NIR, the inventory of the emissions and removals of

the greenhouse gases (GHG) is reported for the period from 198 & The NIR is prepared in
accordance with the UNRTGC reporting guidelines on annual Inventories as adopted by the COP by its
Decision 24/CP.19. The methodologies used in the calculation of emissions are based on the 2006 IPCC
Guidelines for National Greenhouse Gas Inventories (IPCC Guidelines) and ed&wtl Practice
Guidance and Uncertainty Management in National Greenhouse Gas Inventories (IPCC Good Practice
Guidance) prepared by the Intergovernmental Panel on Climate Change (IPCC). As recommended by
the IPCC Guidelinesountryspecific methods havesbn used where appropriate and where they provide
more accurate emission data. The important part of the inventory preparatioe luscertainty
assessment of the calculation and verification of the input data and results, all this with the aim t increas
the quality and reliability of the calculation.

Furthermore, since the introduction of annual technical reviews of the national inventories by experts
review teams (ERT), Croatia has undergtnigeenreviews so far, ircountry review in 2004, 2007,

2008, 2012and 2018¢entralized reviews in 2005, 2006, 2009, 2010, 2011, 2013, 2014 and 2016. Issues
recommended by the ERT have been included in this report as far as possible.

The calculation includes the emissions which are the result of anthropogénieaend these include

the following greenhouse gases: carbon dioxide;jd@ethane (CkJ, nitrous oxide (NO), halogenated
carbons (HFCs, PFCs), sulphur hexafluorides(Shitrogen fluoride (NE) and indirect greenhouse
gases: carbon monoxide (COXiaes of nitrogen (N¢), nonmethane volatile organic compounds
(NMVOCs) and sulphur dioxide (S The greenhouse gases coverednmMontreal Protocol on the
pollutants related to ozone depletion (freons) are reported in the framework of this protocol and therefore
are excluded from this Report.

Greenhouse gas emission sources and sinks are divided into five main sectors: Enertyial Indus
Processes and Product Use, Agriculture, Land Use, -Used Change and Forestry and Waste.
Generally, the methodology for emission calculation could be described as a product of the particular



activity data (e.g. fuel consumption, cement productiomlver of animals, increase of wood stock etc.)
with corresponding emission factors. The use of specific national emission factors is recommended
wherever possible and justified, wherean the contrary, the methodology gives typical values of
emission fators for all relevant activities of the particular sectors.

ES.1.2.1.Institutional and organizational structure of greenhouse gas emissions inventory
preparation

The National system for Croatia fulfils the requirements, as set forth by both UNFCC®raecis
(Decision 24/CP.19 and Decision 19/CMP.1) and by the European Regulation on a mechanism for
monitoring and reporting greenhouse gas emissions in the European Union and its Member States
(Regulation (EU) No 525/2013.)

Institutional arrangement fonimentory preparation in Croatia is regulated in Chapter Il of the Regulation
on the Monitoring of Greenhouse Gas Emissions, Policies and Mitigation Measures in the Republic of
Croatia (OG 5/17) entitled National system for the estimation and reporting tofopogenic
greenhouse gas emissions by sources and removals by sinks. Institutional arrangements for inventory
management and preparation in Croatia could be characterized as decentralizeesandcedtwith

clear tasks breakdown between participatimggiiutions including Ministry of Environment and Energy
(MEE) and competent governmental bodiesponsible for providing of activity data. The preparation

of inventory itself is entrusted to Authorised Institution, which is electec threeyear peria by

public tendering. Committee for inteectoral coordination for national system for monitoring of GHG
emission (National System Committee) is included in the approval process; its members provide their
opinion on certain parts of the Inventory withive frame of their speciality. Members of the National
System Committee are nominated by the authorized Ministries upon the request of the MEE.

MEE is a national focal point for the UNFCCC, with overall responsibilitytfierfunctioning of the
National syptem in a sustainable manner, including:

1 mediation and exchange of data on GHG emissions and removals with international
organisations and Parties to the Convention;

1 mediation and exchange of data with competent bodies and organisations of the Eurapean Un
in a manner and within the time limits laid down by legal acts of the European Union;

T control of methodology for emission calculation and GHG removal in line with good practices
and national circumstances;

1 consideration and approval of the Greenhouse Gas Inventory Report prior to its formal
submission to the Convention Secretariat.

1 organisation of GHG inventory preparation with the aim of meeting the deadlines;
1 collection of activity data;

1 development ofjuality assurance and quality control plan (QA/QC plan) related to the GHG
inventory in line with the guidelines on good practices of the Intergovernmental Panel on
Climate Change;

1 implementation of the quality assurance procedure with regard to the @id@tary in line
with the quality assurance and quality control plan;

9 archiving of activity data on calculation of emissions, emission factors, and of documents used
for inventory planning, preparation, quality control and quality assurance;

1 maintainingof records and reporting on authorised legal persons participating in the Kyoto
Protocol flexible mechanisms;

f sel ecti on of Aut hori sed I nstituti on (in Cro
inventory;

1 provide insight into data and documents for purpose of technical reviews.
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Authorised Institution is responsible for preparation of inventory, which inglude

1

emission calculation of all anthropogenic emissions from sources and removals by GHG sinks,
and calculation of indirect GHG emissions,lime with the methodology stipulated by the
effective guidelines of the Convention, guidelines of the Intergovernmental Panel on Climate
Change, Instructions for reporting on GHG emissions as published on the Ministry's website,
and on the basis of thetavties data;

quantitative estimate of the calculation uncertainty for each category of source and removal of
GHG emissions, as well as for the inventory as a whole, in line with the guidelines of the
Intergovernmental Panel on Climate Change;

identification of key categories of GHG emission sources and removals;

recalculation of GHG emissions and removals in cases of improvement of methodology,
emission factors or activity data, inclusion of new categories of sources and sinks, or application
of coordination/adjustment methods;

calculation of GHG emissions or removal from mandatory and selected activities in the sector
of land use, landise change and forestry;

reporting on issuance, holding, transfer, acquisition, cancellation and retirementssfoemi
reduction units, certified emission reduction units, assigned amount units and removal units,
and carryover, into the next commitment period, of emission reduction units, certified emission
reduction units and assigned amount units, from the Rggidine with the effective decisions

and guidelines of the Convention and supporting international treaties;

implementation of and reporting on quality control procedures in line with the quality control
and quality assessment plan;

preparation of the GH inventory report, including also all additional requirements in line with
the Convention and supporting international treaties and decisions;

cooperation wi t h t he Secretariatds ERTs
assessment/evaluation of the inventory submissions.

EKONERGI Energy and Environmental Protection Institute was selected as Authorised Institution for
preparation of 220inventory submission.



ES.1.22. Background information on supplementary information required uadere 7,
paragraph 1, of the Kyotar@tocol

LULUCF

MEE, as the UNFCCC focal point, initiated intensive and continuous consultation and knowledge
sharing with relevant national institutions responsible for the forestry sector in Croatia. The overall goal
of this effort was to establish procedural arrangemercessary for streamlined data flow needed for
reporting of information related to accounting of LULUCF activities under Article 3, paragraphs 3 and
4 of the Kyoto Protocol.

In Croatia, there is a long tradition of forest management and a compreheasoral system for
monitoring, data collection and reporting on the condition and activititseiforestry sector. In that
respectthe main effort was directed ithe harmonization of current system with the KBLUCF
requirements. In the beginning @010, MEE commissioned a preparation of Action plan for
implementation of Article 3, paragraphs 3 and 4 of the Kyoto Protocol which should facilitate the process
of data collection and preparation of information related to accounting of LULUCF actiwtoes

Article 3, paragraphs 3 and 4 of the Kyoto Protocol. Terms of reference for this Action plan included
harmonization of definitions and their appliance to national circumstances, identification of lands subject
to activities under Article 3.3 and eted activity under Article 3.4, data collection for estimation of
carbon stock change and RG®2 greenhouse gas emissions and uncertainty assessment and
verification.

The Ministry of Agriculture and MEE agreed that preparation of the annual GHG Invemt@spect

of the LULUCF sector should be based on forest management plans. As for the first Croatian National
Forest Inventory (CRONFI), it is still not official. Once CRONFI becomes official and published, it
could be used to fill the gaps in reporting.

ES.1.23. Information on Kyoto Rotocol units

Assigned Amount Units (AAUS)

Pursuant to Article 3(7bis), (8) and (8bis) of the Kyoto Protocol and Paragraph 2 of Annex | to document
FCCC/SBSTA//2015/L.13, the assigned amount for the second commitment eroual to the
percenage inscribed in the third column of Annex B of the Annex to the Dalne@ndmentof the
aggregate anthropogenic carbon dioxide equivalent emissions of greenhouse gases in the base year
multiplied by eight, taking into account Artecl3(7bis) of the Kyoto Protocol and paragraph 2 of the
Annex to document FCCC/SBSTA/2015/L.13.

The amount of the Assigned amount units (AAUs) for Croatia for the period from 2013 till 2020 is
162,271,086 t C&eq.

Commitment period reserve

Parties are quired by decision 11/CMP.1 under the Kyoto Protocol and Paragraph 18 of Decision
1/CMP.8 to establish and maintain a commitment period reserve as part of their responsibility to manage
and account for their assigned amount. The commitment period resemls the lower of either 90%

of a Partyds assigned amount pursuant to Articl
reviewed inventory, multiplied by 8. Table ESIL2rovides a calculation using both methods to
calculate the commitment ped reserve. The last column presents the commitment period reserve
applicable for the second commitment period for Croatia.
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Table ES1.21: Commitment period reserve

t CO-eq
Assigned amount for second commitment period 162,271,086
90 % of assignedmount 146,043,977
Emission from last submitted inventory 23792796
100% of most recently reviewed* inventory multiplied by 8 190342368
Commitment period reserve 146,043,977

*emission from last submitted inventory used for calculation

Informationfrom national registry
Changes to the national registry of HR in 2@te presented ihableES1.22.

Table ES1.2: Information on Kyoto Protocol units

Reporting Iltem

Description

15/CMP.1 annex |.E paragraph 11:
Standard electronic format (SEF)

The Standard Electronic Format report for 2019 has been submitted to the UNF
Secretariat electronically.

15/CMP.1 annex |.E paragraph 12:
List of discrepant transactions

No discrepant transactions occurred in 2019.

List of CDM notifications

15/CMP.1 annex |.E paragraph 13 & 14:

No CDM natifications occurred in 2019.

15/CMP.1 annex |.E paragraph 15:
List of nonreplacements

No nonreplacements occurred in 2019.

15/CMP.1 annex |.E paragraph 16:
List of invalid units

No invalid units exist as at 31 DecemBR26r1.9.

15/CMP.1 annex |.E paragraph 17
Actions and changes to address
discrepancies

No actions were taken or changes made to address discrepancies for the perig
review.

15/CMP.1 annex |.E
Publicly accessible information

The public website ofroatian National registry can be found at
https://unionregistry.ec.europa.eu/euregistry/HR/index.xhtml in English and
Croatian language and at http://www.haop.hr/hr/temapskiucja/zrakklima-
tlo/klimatskepromjene in Croatian language.

15/CMP.1 annexE paragraph 18
CPR Calculation

The commitment period reserve equal
amount pursuant to Article 3(7bis), (8) and (8bis) or 100% of its most recently
reviewed inventory, multiplied by 8 (Table 11}.

Therehas not been any issuance, acquisition, holding, transfer, cancellation, retirement and/or carry
over of CP2 AAUs, RMUs, ERUs, CERs, tCERs and ICERs 9201

Croatia has performed issuance and cancellation of CP1 ERUs in 2015 to account for the LULUCF
activities in the first commitment period of the Kyoto protocol. Pursuant to Commission Delegated
Regulation (EU) 2015/1844, CP1 AAUs have been exchanged in return for the CER and ERU units
exchanged by the operators pursuant to Article 60 of the RegulatignN& 389/2013. Retirement
transactions have been performed to account for the CP1 emissions.



SEF report which is submitted together with this report contains the information on the transactions in
the reporting period, the year ZD1Croatia did not havany holdings or performed any transactions
involving CP2 Kyoto units in the reporting period.

Croatia did not conclude any transfers of its annual emission allocation to other Member States pursuant
to Decision 406/2009/EC

ES.1.24. Changes irthe natioral system

There were no changesthe naional system from the last report.

ES.1.25. Changes in national registry
Changes in nationaégistry are given in the tablEeS1.23.

Table ES1.23: Changes in national registry

Reporting ltem Description

15/CMP.1 annex II.E paragraph 32.(a) The organization designatedthenational administrator of the Croatian part of Uni
Registry has been changed durthgreported period from "Croatian Agency for t

h f . . .
Change of name or contact Environment andNature" to "Ministry of Environment and Energy".

The email address domain of appointed national administrators has been ch
duringthereported period from haop.hr to mzoe.hr.

15/CMP.1 annex II.E paragraph 32.(b) No changen cooperation arrangement occurred during the reported period.
Change regarding cooperatiarrangement

15/CMP.1 annex II.E paragraph 32.(c) There have been no new EUCR releases after version 8.2.2 (thietmnd/ersion at

Change to database structure or the capacit| the time of the last Chapter 14 submission).

national registry No change was therefore required to the database and application backup plg
the disaster recovery plan. The database model is provided in Annex A.

No change to the capacity of the natibregistry occurred during the reported peri

15/CMP.1 annex II.E paragraph 32.(d) No changes have been introduced since version 8.2.2 of the national registry

Change regarding conformance to techni B).

standards It is to be noted that each release of the registry is subject to both regression
and tests related to new functionality. These tests also include thorough testing
the DES and are carried out prior to the relevant major release of thenverg
Production (see Annex B).

No other change in the registry's conformance to the technical standards occu
the reported period.

15/CMP.1 annex II.E paragraph 32.(e) No change of discrepancies proceduwresurred during the reported period.
Change to discrepancies procedures

15/CMP.1 annex II.E paragraph 32.(f) No changes regarding security occurred during the reported period.
Change regarding security

15/CMP.1 annex II.E paragraph 32.(g) No change to the list of publicly available information occurred during the rep

Change to list of publicly available information period.

15/CMP.1 annex II.E paragraph 32.(h) No change of the registry internet address occurred during the reported period.
Change of Internet address

15/CMP.1 anneX.E paragraph 32.(i) No change of data integrity measures occurred during the reported period.
Change regarding data integrity measures

15/CMP.1 annex II.E paragraph 32.(j) No change during the reported period.
Change regarding test results

17
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Reporting Item Description

1/CMP.8paragraph 23 Previous period surplus reserve (PPSR) account will be established in the Consg
PPSR account System of European Registries (CSEUR).

The Annexes A anB are considered as confidential and are available upon request.

ES.1.26. Informaion on minimization of activities

According to paragraph 24 of the Annex to Decision 15/CMP.1 Parties included in Annex Il, and other
Parties included in Annex | that are in a position to do so, shall incorporate information on how they give
priority, in implementing their commitments based on relevant methodologies referred to in paragraph
8 of decision 31/CMP.1. Considerations of possible impact of the implementation of response measures
form part of the fully transparent process of impact assessmesustamability impact assessments for

EU legislative proposals or trade agreements respectively, such as specific proposals on climate action
or crossborder sectoral measures including energy, transport, industry and agriculture.

According to Article 4,paragraphs 8 and 9 of the Convention Croatia strives to lingpie Kyoto
commitments in a wawhich minimize adverse impact on developing countries. In continuation
information on implementation of policies and measures that minimise adverse social,mentadn
and economic impacts on némnex | Parties is provided.

a) Market imperfections, fiscal incentives, tax and duty exemptions and subsidies

The ongoing liberalization adheenergy market is in line with EU policies and directives. No significant
marke distortions have been identified. Consumption taxes for electricity and fossil fuels were
harmonized recently. The main instrument addressing externalities is the emission trading under the EU
ETS.

b) Removing subsidies associated with the use of envirorathenunsound and unsafe
technologies

In Republic of Croatiano subsidies for environmentally unsound and unsafe technologies have been
identified.

c) Technological development of n@mergy uses of fossil fuels
Republic of Croatia has not participatsctively in activities of this nature.

d) Carbon capture and storage technology development
Republic of Croatia does not take part in any such activity.

e) Improvements in fossil fuel efficiencies

In 2017 The Fourth National Energy Efficiency Action Plan for2bé7 2019 period has been drawn
up in accordance with the template laid down by the European Commission, with which all EU Member
States must comply. Measures for the period from 2017 to 2019 regarding effieiggicy are:

- supporting the use of renella energy sources and energy efficiency by the
Environmental Protection and Energy Efficiency Fund (the Fund),

- encouraging the use of renewable energy and energy efficiency through the Croatian
Bank for Reconstruction and Development (HBOR),

- energy efficency projects with repayment through savings (ESCOs),
- increasing energy efficiency in buildings
- energy audits in the industry,



promoting energy efficiency in households and the services sector through project
activities,

labelling the energy efficiency diousehold appliances,
metering and informative billing of energy consumption,
ecadesign ofenergyusing products.

f) Assisting developing country Parties which are highly dependent on the export and consumption
of fossil fuels in diversifying their economies

As regard to theabovementionedactivity, Republic of Croatia does not take part in any such activity.
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ES.2.Summary of national emission and remeval
related trends

In this chapternational emissions and removals for the Republic of Croatia arenpeesfor the period

from 1990 to 208 The results are presented as total emissions of all greenhouse gases in CO
equivalents over sectors and then as emissions for the individual greenhouse gas by sectors. Since the
certain greenhouse gases have diffeneadiation properties and consequently different contribution to

the greenhouse effect, it is necessary to multiply the emission of every gas with proper Global Warming
Potential (GWP). The Global Warming Potential is a measure of the imptet greenhouse effect of

the certain gas compared to £i@pact which is accordingly defined as a referent value. In that case

the emission of greenhouse gases is presented as the equivalent emission of carbon digddig (CO

the removal of greenhouse gasecurs (e.g. the absorption of £ increase of wood stock in forests)

than it refers to sinks of greenhouse gases and the amount is presented as a negative value. Global
warming potentials used to calculate £uivalent emissions are defined in Arrid of Decision

24/CP.19 Revision of the UNFCCC reporting guidelines on annual inventories for Parties included in
Annex | to the Convention. Globalarming potential values for certain gases (498ar time horizon)

are presented below.

Gas Global Waming Potential
Carbon dioxide (C@ 1
Methane (CH) 25
Nitrous oxide (NO) 298
HFC-23 14800
HFC-32 675
HFC-125 3500
HFC-134a 1430
HFC-143a 4470
HFC-152a 124
HFC-227ea 3220
HFC-236fa 9810
CF4 7390
C2F6 12200
C3F8 8830
SF6 22800

Source: 24/CP.19

The results of the greenhouse gas (GHG) emission calculation are presented for the period from 1990 to
2018. Total emissions/removals of GHG and their trend in sectors are given in Tables, ES.22

and in Figure ES:2 while the contribution of the individual gases is given in Tables BSES.24 and

Figure ES.2.



Table ES.21: Emissions/removals of GHG by sectors for thergvive years from 1990 to 281kt CO»-eq)

Greenhouse gas source and sink categories 1990 ’ 2000 ‘ 2005 ‘ 2010 ‘ 2011 ‘ 2012
1. Energy 21,731.3| 18,194.8| 21,583.4| 19,749.5| 19,499.5| 18,077.2
2. Industrial processes and product use 4,669.7 3,132.3 3,520.3 3,317.1 3,156.6 2,879.4
3. Agriculture 4,423.5 3,042.4 3,298.3 3,056.3 3,109.9 2,989.7
4. Landuse, landuse change and forestry -6,421.4| -6,9504| -7,806.2| -6,926.0| -5,723.6| -5,277.5
5. Waste 1,051.4 1,339.4 1,518.4 1,910.9 1,941.9 1,941.1
6. Other NO NO NO NO NO NO
Total (with LULUCF) 25,454.4| 18,758.5| 22,114.2| 21,107.7| 21,984.3| 20,610.0
Total (withoutLULUCF) 31,875.8| 25,708.8| 29,920.4| 28,033.7| 27,707.9| 25,887.5

Table ES.22: Emissions/removals of GHG by sectors for the period £26i3to 2018 (kt COz-eq)

Greenhouse gas source and sink categories 2013 2014 ‘ 2015 ‘ 2016 ‘
1. Energy 17,323.1| 16,386.2| 16,625.2| 17,009.5| 17,388.1| 16,443.0
2. Industrial processes and product use 2,626.1 2,751.9 2,823.2 2,489.0 2,738.0 2,590.9
3. Agriculture 2,723.7 2,650.3 2,722.3 2,678.8 2,805.1 2,720.3
4. Land use, landse change arfdrestry -6,060.3| -6,086.3| -5,122.1| -5,179.7| -4,489.6| -5,094.2
5. Waste 1,790.9 1,908.8 1,954.6 2,098.1 2,100.9 2,038.6
6. Other NO NO NO NO NO NO
Total (with LULUCF) 18,403.5| 17,611.0| 19,003.2| 19,095.6| 20,542.5| 18,698.6
Total (withoutLULUCF) 24,463.8| 23,697.3| 24,125.3| 24,275.3| 25,032.1| 23,792.8

Figure ES21: Trend of GHG emissions, by sectors
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Tables ES.2L, ES.22 and Figure ES:2 represents the contribution of the individual sectors to total
emissions and removals of the GHGs. Tdrgest contribution to the GHGs emission in 2@kcluding
LULUCF has the Energy sector wiii®.1 %, followed by Agriculture with 1.4 %, Industrial Proesses
and product use with 10% and Wastewith 8.6 %. This structure is with minor changes consisten
through all the bserved period from 1990 to 281In the year 208, the totalGHG emissions in Croatia
was 23,792.8kt COy-eq excluding LULUCF sectawhile the total emission wak3,698.5kt CO,-eq
including the LULUCF sector which regsents removals by sink fro2d.4 % in that year.

Table ES.23: Emissions/removals of GHG by gases for the every five years from 19902¢k2@O;-eq)

22

Greenhouse gas emissions

CO; emissions without net GGrom 23,329.2 19,694.4 23,330.1 21,050.9 20,682.4 19,114.8
CO; emissions with net CGrom 16,858.5 12,542.7 15,453.8 14,019.0 14,814.6 13,650.7
CH, emissions without CiHrom 4,382.4 3,425.7 3,833.0 4,145.2 4,095.3 4,048.5
CH, emissions with Clifrom LULUCF 4,383.7 3,522.6 3,835.7 4,146.9 4,114.0 4,087.4
N,O emissions without }D from 2,913.5 2,429.1 2,478.4 2,449.8 2,524.6 2,317.7
N.O emissions with bD from LULUCF 2,961.6 2,533.6 2,545.8 2,553.9 2,650.2 2,465.4
HFCs NO 147.9 265.8 378.9 396.2 397.3
PFCs 1,240.2 NO NO 0.0 0.0 0.0
Unspecified mix of HFCs and PFCs NO NO NO NO NO NO
Sk 10.5 11.6 13.0 9.0 9.4 9.2
NF; NO NO NO NO NO NO
Total (without LULUCF) 31,875.8 25,708.8 29,920.4 28,033.7 27,707.9 25,887.5
Total (with LULUCF) 25,454 .4 18,758.5 22,114.2 21,107.7 21,984.3 20,610.0
Total (without LULUCF, with indirect) NA NA NA NA NA NA
Total (with LULUCF, with indirect) NA NA NA NA NA NA

Table ES.24: Emissions/removals of GHG by sectors for the every five yearsZtdfto 2018 (kt COr-eq)

Greenhouse gas emissions 2013 2014 ‘ 2015 2016 2017 ‘ 2018
CO, emissions without net GGrom LULUCF 18,454.6 17,705.0| 17,840.8| 18,105.0| 18,737.7| 17,718.6
CO, emissions with net CGrom LULUCF 12,270.0| 11,497.2| 12,573.8| 12,789.0| 14,009.0| 12,501.1
CH, emissions without CiHfrom LULUCF 3,812.2 3,854.5 3,946.5 4,085.0 4,069.1 3,888.7
CH, emissions with Clifrom LULUCF 3,814.1 3,854.8 3,960.5 4,093.9 4,138.3 3,890.0
N,O emissions without )0 from LULUCF 1,721.7 1,656.3 1,850.3 1,595.4 1,730.6 1,685.8
N.O emissions with pD from LULUCF 1,844.1 1,777.4 1,981.1 1,722.8 1,900.4 1,807.9
HFCs 469.2 474.8 482.5 483.5 489.0 494.1
PFCs NO NO NO NO NO NO
Unspecified mix of HFCs and PFCs NO NO NO NO NO NO
Sk 6.1 6.8 5.2 6.4 5.7 5.5
NF; NO NO NO NO NO NO
Total (without LULUCF) 24,463.8| 23,697.3| 24,125.3| 24,275.3| 25,032.1| 23,792.8
Total (with LULUCF) 18,4035 17,611.0| 19,003.2| 19,095.6| 20,542.5| 18,698.6
Total (without LULUCF, with indirect) NA NA NA NA NA NA
Total (with LULUCF, with indirect) NA NA NA NA NA NA




Figure ES22: Trend of GHG emissions, lgases
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Tables ES.B, ES.24 and Figure ES:2 represents the contribution of the individgakses to total
emissions and removals of the GHGs. The largest coritibta the GHGs emission in 28&xcluding

LULUCF has CQ emission with 4.5 %, followed by CH with 16.3 %, N.O with 7.1 % and HFCs,
PFCs and Sfwith 2.1 %.
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ES.3. Overview of aorce and sinlkcategory emission
estimates anttends

ES.3.1. Greenhouse gas emissions by sectors
ENERGY SECTOR

TheEnergy sector is the largest contributor to GHG emissions. In the yegntBO@ GHG emission from

the Energy sector wa4.5 % lower in relation to 20T and24,4% lower in relation to 1990rhe Energy

sector covers all activities that involve fuel combustion from stationary and mobile sources, and fugitive
emission from fuels. The Energy sector is the main cause for anthropogers@oenoisgreenhouse
gases. It accounter approximately @ % of the total emission of all greenhouse gases presented as
equivalent emission of GOLooking at its contribution tthetotal emission of carbon dioxide (GQ

the energy sector accounts fooab90%. The contribution of energy in methane (L total CQ-eq
emission is substantially smaller ¥8 while the contribution of energy in nitrous oxide-(X in total

CO»-eq emission is quite small (abou¥a@). Emissions from fossil fuel combustioanprise the majority

(more than 9%%) of energyrelated emissions. Emission of individual subsectors is presented in the

Table ES.31.

Table ES.31: Energy subsectors total emissions by gases for the perioe20330kt COz-eq)

GHG Egt”erggrieindsmk 1990 1995 2000 2005 2010 2015

1. Energy 21,731.3| 16,033.2| 18194.8| 21,583.4| 197495| 16,625.2| 17,0005| 17,388.1| 16,443.0
A. Fuel comb. 20,701.3| 14,879.8| 17,229.9| 20545.8| 189125| 16,167.2| 16,583.8| 16,891.4| 15992.8
1. Energy industries 7,071.5 5,233.7 5,805.9 6,837.5 5,903.4 4,742.6 4,875.3 4,493.2 3,937.9
2. Manufact. ind. 5520.0| 2967.9| 31156 3739.0| 3,030.1| 2,232.0 2,236.8| 24394 24213
3. Transport 3,882.8| 3.367.4| 44433| 55492| 5954.7| 59731 6,194.9| 6,662.2| 6,428.2
4. Other sectors 4217.9| 33108| 3,865.1| 4420.1| 4,024.4| 32195 3,276.8| 3,296.6| 3,205.4
5. Other NO,IE NO,IE NO,IE NO,IE NOJE | NO,E NO,IE NO,IE NO,IE
B. Fugitive em. 1,030.0| 1,153.4 964.9 |  1,037.6 837.0 458.0 425.7 496.7 450.3
1. Solid fuels 59.6 282 | NONA NO,NA NO,NA | NO,NA NO,NA NONA |  NONA
2. Oiland nat. gas 970.3| 1,125.2 964.9 | 1,037.6 837.0 458.0 425.7 496.7 450.3
C. CO2 transport and NO NO NO NO NO NO NO NO NO

The largest part @1 % in 2018) of the emissions are a consequence of fuel combustion in Transport,
next isthe conbustion in Energy industries3® % in 2018) andthird iscombustion in small stationary
energy sources, such as Commercial/ Institutional, Residential and Agricutitestriz/Fishing (195

% in 2018). Manufacturing Industries and Construction contribute to totatsiom fromthe Energy
sector with 4.7 %, while Fugitive Emissions from Fuels contribute with abo8ta.

INDUSTRIAL PROCESSES AND PRODUCT USE

In Industrial Processes sector, the key emission sources are part of Mineral industry, Chemical industry
and Product uses as ODS substitutes, which all together contribute3\ith i total sectoral emission

in 2018. The iron production in blast furnacasdaaluminium production ended in 1992, and ferroalloys
production ended in 2003. Generally, GHG emissions from industrial processes declined from 1990 to
1995, due to the decline in industrial activities caused by the war in Croatia, while in the p8fied 19
2008 emissions slightly increased due to revitalization of the economy. The effects of the economic crisis
influenced the emissions trend from 2008 onwards, followed by a moderate recovery since 2013. The




decrease in emissions fraime chemical indusy in 2013 and onwards is due to a strong reduction of
N2O emissions from the nitric acid production after applying abatement technology 8erkions
from industrial processes wedecreased byi.4 % regarding 201 anddecreasethy 55.5 % regarding
1990. Industrial processes and product use contrittotéotal GHG emissions with 10% in 2018.
Emission of individual subsectors is presented in the TableZES.3

Table ES.22: Industrial processes subsectors total emissipggsbes for the periald90-2018 (kt COz-eq)

GHG source and sink

1995 2000 2010 2015 2016 ‘

categories
g'r O'd":C‘ﬁg:' processes and 4,669.7| 2461.8| 31323| 35203| 3317.1| 28232| 2489.0| 2738.0| 2590.9
A. Mineral industry 1,306.6 748.8 1,435.1 1,779.1 1,409.7 1,314.7 1,209.3 1,432.7 1,364.8
B. Chemical industry 1,510.8 1,438.9 1,401.3 1,304.1 1,383.1 883.6 657.2 665.4 563.2
C. Metal industry 1,580.5 41.1 30.2 12.7 14.7 9.3 1.1 1.9 9.0
D. Nonenergy products 227.9 159.2 72.8 1121 91.9 70.7 76.5 73.5 82.9
E. Electronic Industry NO NO NO NO NO NO NO NO NO
F. Product uses as ODS NO 29.3 147.9 265.8 378.9 482.5 483.5 489.0 494.1
G. Other prod. manuf. 43.8 44.5 45.0 46.4 38.8 62.4 61.3 75.5 77.0
H. Other NA NA NA NA NA NA NA NA NA

AGRICULTURE

Emission of CH and NO in the Agricultural sector is conditioned by different agricultural activities.

For the emission of CKHithe most important source is livestock farming (Enteric Fermentation) which
makes36.1 % of sectoral C@eq emission. The number of cattle showamntinuous decrease in the
period from 1990 to 2000. As a consequence, this led toe@titsion reduction. In the year 2000, the
number of cattle has started increasing and this trend was natathed until 2006. From 2007 to 2010,

cattle number decreased and remained at approximately the same B8&3 iand 2014. Compared to

2017, in 2018 CO»eqg emission from Ertic fermentation decreased By7 %. As for Manure
management emissions, &€gemission decreased byl % in 2018 compared to 204 Emissions from
Agricultural soils decreased after 1990 and during the war due to specific national circumstances and
limited agricultural practice at that time. Afterwards, the emission trend is mo8itlgnced by the
changes in the direct soil emissions; thus, emission increase can be noticed in 1997, 2001 and 2002 due
to increase in mineral fertilizer consumption and crop production, later on also due to the increase of
livestock population. C&egemission from Agricultural soils increased in 8@&bmpared to 204 by

1.5 %. Overall, in the year 2@ the GHG emission frorthe Agriculture sectodecreased by.0 % in
comparison with 204 Emission of individual subsectors is presented in the TEBI&3.
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Table ES.33: Agriculture subsectors total emissions by gases for the period2Dd8kt COz-eq)

GHG source and sink

categories

3. Agriculture 4,423.5 3,075.4 3,042.4 3,298.3 3,056.3 2,722.3 2,678.8 2,805.1 2,720.3
A. Enteric fermentation 2,120.2 1,329.1 1,168.0 1,253.8 1,134.6 1,039.0 1,042.3 1,042.9 983.3
B. Manure management 801.4 603.0 610.8 662.1 665.5 590.2 585.8 574.1 537.6
C. Rice cultivation NO NO NO NO NO NO NO NO NO
D. Agricultural soils 1,451.8 1,097.1 1,202.6 1,296.9 1,168.2 1,023.8 974.6 1,106.9 1,123.5
E. Presc. burning of sav. NO NO NO NO NO NO NO NO NO
F. Field burning NO NO NO NO NO NO NO NO NO
G. Liming NO NO NO 14.5 215 12.1 11.2 10.9 10.9
H. Urea application 50.0 46.3 60.9 71.0 66.6 57.2 65.0 70.2 65.0
I. Other carborcont. NA NA NA NA NA NA NA NA NA
J. Other NO NO NO NO NO NO NO NO NO

LULUCF

The Act on Forest (Official Gazette NN 68/18, 115/18, 98/3%egulates the growing, protection,

usage and management of forests and forest land as a natural resource aimed to maintain biodiversity
and ensure management based on principles of economic sustainability, social responsibility and
ecological acceptabili. Moreover, one of its the most important provisions, in the context of climate
protection, is that forests should be managed in conformity with the sustainable management criteria,
implying the maintenance and enhancement of forest ecosystems arabtitérution to the global

carbon cycle. Planning activitiestimeforestry sector in Croatia are also regulated by the Low on Forest.
Forest management plans determine conditions for harmonious usage of forest and forest land and
procedures in that areagcessary scope regarding cultivation and forest protection, possible utilization
degree and conditions for wildlife management. The Forest Management Area Plan (FMAP) for the
Republic of Croatia determines the ecological, economic and social backgootme@$t improvement

in terms of biology and for the increase of forest productivity.

According to Forest Management Area Plan of the Republic of Croatia-22X18} the forests and the

forest land cover 47.% of the total surface area. By its origimproximately 95% of the forests in

Croatia were formed by natural regeneration (according to the national definitions applied in the sector)
and the 3% of the forests are grown artificially. The Plan determines, for 2@Gyrowing stock of

about 398 ritlions of m? while its yearly increment amounts around 10.5 million m3. The most frequent
species are Common Beech (Fagus sylvatica), Pedunculate Oak (Quercus robur), Sessile Oak (Quercus
petrea), Common Hornbeam (Carpinus betulus), Silver Fir (Abie}, &lbarowleafed Ash (Fraxinus
angustifolia), Spuce (Picea abies), Black Alder (Alnus glutinosa), Black Locust (Robinia
pseudoacacia), Turkey Oak (Quercus cerris) and other.

The methodology used for G@emoval calculation is taken from the IPCC andibased on data on
increment and fellings. The problem of deforestation in Croatia does not exist. According to present data
the total forest area has not been reduced in the last 100 years

Table ES.24 shows the C@xremoval trend in the forestry sectBemovas arisen inthe LULUCF sector
contribute with Z.2 % to the total emissions of G@q in Croatiancluding LULUCFin theyear 208.



Table ES.34: Removal trends LULUCF sector from 1992018 (kt COz-eq)

GHG source and| 4, 1995 2000 2005 2010 2015 2016 2017

sink categories

LULUCF removals -6,421.4 -8,954.6 -6,950.4 -7,806.2 -6,926.0 -5,122.1 -5,179.7 -4,489.6 -5,094.2

WASTE

Waste sector include¢befollowing categories: solid waste disposal, biological treatment of salgte,
incineration and open burning of waste and wastewater treatment and discharge. Solid waste disposal
represents dominant Gldmission source from that sector.

86.9% of sectoral emissions refer to the emissions from solid waste disposal in 20p3redno 51.3

%in 1990. An increase in generated and dispo$edlid waste exists during the entire reporting period.

In recent years, the increasing trend is slower compared to the previous period influenced by the
implementation of the measures undken to avoid/reduce and recycle waste, which are still not
sufficiently applied.

12.7% of sectoral emissions refer to the emissions from wastewater treatment and discharge in 2018,
compared to 48.% in 1990.Decrease in emissions during the reportiegqa mainly is a result of
population decrease and increase of the amount of organic component removed as sludge (domestic
wastewater) as well reduction of economic activity after 2008 and a declining fluctuating trend in the
industrial production (indugtl wastewater)

Biological treatment of solid waste and incineration and open burning of waste have considerably lower
contribution to the sectoral emissions during the reporting period.

Waste sector contributes to total GHG emissions witl¥/8i® 2018. Emission of individual subsectors
is presented in the Tabes.35.

Table ES.25: Waste subsectors total emissiogghses for the period 192D18 (kt COx-eq)

GHG source and sink 1995 2000 2005 ‘ 2010 2015 ‘
categories
5. Waste 1,051.4 1,169.0 1,339.4 1,518.4 1,910.9 1,954.6 2,098.1 2,100.9 2,038.6
A. Solid waste disposal 539.0 665.1 837.3 1,038.9 1,452.0 1,670.1 1,716.3 1,775.2 1,771.4
B. Biol.treatment of solid wasteg NO,NE,IE | NO,NE,IE | NO,NE,IE | NO,NE,IE 2.3 12.8 6.4 7.3 8.2
C. Incineration of waste 0.5 0.5 6.3 0.2 0.0 0.0 0.0 NO,NA NO,NA
D. Waste water treatment 511.9 503.3 495.9 479.3 456.5 271.7 375.3 318.4 258.9
E. Other NO NO NO NO NO NO NO NO NO
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ES.3.2. Greenhouse gas emissions by gases
ES.3.2.1. Carbon dioxide emission (0O

Carbon dioxide is the most significant anthropogenic GHG. The most significant anthropogenic sources
of CO; emissions in Croatia are the processes of fossil fuel combustion for electricity or/and heat
production, trasport and industrial processes (cement and ammonia production). The results of the CO
emission calculation in Croatia are presented in Table E$.3.2

Table ES.3.2L: CQ: emission/emoval by sectors from 199018 (kt COy)

GHG source and sink

caegories

Energy 20,656.7 | 15,175.2| 17,385.4| 20,676.9| 18,831.1| 15,804.4| 16,194.0| 16,581.6| 15,672.9
Industrial processes 2,622.0 1,704.3 2,242.0 2,567.5 2,131.7 1,967.0 1,834.8 2,074.9 1,969.8
Agriculture 50.0 46.3 60.9 85.5 88.0 69.3 76.2 81.1 76.0
LULUCF -6,470.8 -9,009.1 -7,151.7 -7,876.3 -7,031.8 -5,266.9 -5,316.1 -4,728.7 -5,217.6
Waste 0.54 0.54 6.15 0.16 0.05 0.05 0.05| NO,NA NO, NA
Other NO NO NO NO NO NO NO NO NO
Total CQ emission without 23,329.2| 16,926.3| 19,694.4| 23,330.1| 21,050.9| 17,840.8| 18,105.0| 18,737.7| 17,718.6
LULUCF

'II_'BtIiIJg'C:} emission with 16,858.5 7,917.2 12,542.7 | 15,453.8| 14,019.0| 12,573.8| 12,789.0| 14,009.0| 12,501.1

ENERGY SECTOR

This sector covers all activities that involfiel consumption from stationary and mobile sources, and
fugitive emission from fuels. Fugitive emission arises from production, transport, processing, storage
and distribution of fossil fuels. The Energy sector is the main source of the anthioggg&emission

with a share of 8% % in total CQ emission (presented as g@mission without LULUCF). C®
emission from fuel combustion and fugitive emissions makes the largest part ef&Sion. Emission

by subsectors is presented in Table ES:3.2

Table ES.3.22: CQ: emission by sulsectors from 1992018 (kt COy)

GC';SE ;grll’ége ‘ 1990 ‘ 1995 ‘ 2000 ‘ 2005 ‘ 2010 ‘

Energy Industries 7,048.6 5,217.3 5,783.4 6,810.0 5,877.3 4,718.8 4,846.8 4,464.8 3,907.8
Manuf.Ind.and 5,501.7 2,954.7 3,103.1 37237 3,015.8 2,222.7 2,228.7 2,429.6 2,411.0
Const.

Transport 3,786.9 3,292.8 4,354.2 5,467.5 5,865.5 5,887.4 6,106.0 6,570.0 6,340.5
Other sectors 3,718.9 2,856.8 3,418.4 3,898.1 3,506.2 2,719.8 2,790.0 2,821.5 2,747.0
Fugitive Emissions 600.6 853.7 726.3 7775 566.3 255.7 2225 295.8 266.6
Total CQ emis 20656.7| 151752 17,385.4| 20,676.9| 18,831.1| 15804.4| 16,194.0| 16,581.6| 156729

Emission calculation is based on fuel consumption data recorded in annual national energy balance,
where the fuel consumption and supply is presented at the sufficient level of detail which enables more
detailed calculation by sefectors in the framewortf the formal IPCC methodology (i.e. Sectoral
approach).

The energy most intensive stationary selgtor is Energy Industries (electricity and heat production,
refineries and oil and gas field combustion). In the framework of theesttbr Manufacturintndustries



and Construction, the largest €émissions are the result of fuel combustion in industry of construction
material and petrochemical production, followed by food processing industry, chemical industry,
industry of pulp, paper and print, iron asigel industry and neferrous metal industry. Furthermore,

this subsector includes electricity and heat productiothemanufacturing industry famanufacturing
processes.

Transport sector is also onetbhE more important C@emission sources. This sector includes emission
from road transport, civil aviation, railwagsd navigation. In the year 28the CQ emission fronthe
Transport sector contributed with 3% to the national total C£emission. The largest part of the £0
emission fronmtheTransport sector arises from road transpor496of CO, emission fronthetransport
sector in 208) followed by national navigation, domestic civil aviation and railways.

Biomass combustion (fuebod and waste wood, biodiesel, biogas) also results in greenhouse gas
emissions. C®emission from biomass is not included in balance accotditige Guidelines, due to
assumption that lifeycle CQ emitted is formerly absorbed for the growth of biom&isks or CQ
emissions resulted in change of forest biomass is calculatkdlit)LUCF sector.

Fugitive GHG emission from coal, liquid fuels and natural gas, resulted from exploration of minerals,
production, processing, transport, distribution andvitiets during mineral use is also included in this
sector.

INDUSTRIAL PROCESSES AND PRODUCT USE

The GHG emission is a kyroduct in various industrial processes, where the raw material is chemically
transformed into final product. Industrial processesnetthe contribution to C@mission is identified

as relevant arthe production of cement, lime, ammonia, as wellreesuse of limestone and soda ash in
various industrial activities.

General methodology used for emission calculation from industriglepses, recommended by the
IPCC, includes multiplying the annual produced or consumed amount of a product or material with the
appropriate emission factor per unit of this production or consumption. Annual production or
consumption data for particular imstrial processes are in most cases collected by a direct survey of
manufacturers. The results of the £fission calculation for industrial processes are shown in Table
ES.3.23.

Table ES.3.8: CO2 emission from Industrial Processes and product usieef@eriod from 1992018 (kt CO2)

GHG source

categories ‘ 1990 1995 2000 2005 ‘ 2010 ’ 2015 2016 ‘ 2017 ’ 2018
Mineral industry 1,306.6 748.8 1,435.1 1,779.1 1,409.7 1,314.7 1,209.3 1,432.7 1,364.8
Chemical industry 751.1 756.0 704.4 663.6 615.4 572.3 547.9 566.8 513.1
Metal industry 336.4 40.3 29.7 12.7 14.7 9.3 11 19 9.0
Non-energy 227.9 159.2 72.8 112.1 91.9 70.7 76.5 73.5 82.9
Total CQ emission 2,622.0 1,704.3 2,242.0 2,567.5 2,131.7 1,967.0 1,834.8 2,074.9 1,969.8

The most significan€0, industrial processes emission sourcesla@roduction of cement, ammonia

and lime. In 208, the mineral industry contributet total sectoral C@emission with 638 % and
chemical industry with @0 %. Generally, C@emissions from industrial prosges declined from 1990

to 1995, due to the decline in industrial activities caused by the war in Croatia, while in the period 1996
2008 emissions slightly increased. Production of iron and aluminium was stopped in 1992. A decrease
of economic activitiesfeer 2008 influenced a reduction in cement, lime, ammonia and steel productions.
In 2018 CO, emissons from industrial processdecreased b¥.1 %, regarding the year 201
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ES.3.2.2. Methane emission (gQH

The major sources of methane (Hmission ardugitive emission from production, processing,
transportation and activities relatemfuel use in Energy sector, Agriculture and Waste Disposal on
Land. In Table ES.3:2, sectoral and total GHmissions are reported.

Table ES.3.24: CH: emission in Croatia in the period from 192018 (kt CHa)

GHG source and
sink categories

1990 ’ 1995 ’ 2000 2005 ‘ 2010 ‘ 2015 ‘ 2016 ‘ 2017 ‘ 2018

Energy 33.71 27.18 23.66 27.25 27.75 24.46 24.11 23.68 22.32
Industrial processes 0.37 0.23 0.14 0.15 0.11 NO,NE, NO,NE, NO,NE, NO,NE,

IE,NA IE,NA IE,NA IE,NA
Agriculture 101.86 67.58 62.70 68.42 64.86 58.94 59.01 58.71 55.38
LULUCF 0.05 0.30 3.88 0.11 0.07 0.75 0.56 0.36 2.77
Waste 39.36 43.86 50.53 57.50 73.08 74.46 80.28 80.37 77.85
Other NO NO NO NO NO NO NO NO NO
Total CH: emission 175.35 139.16 140.91 153.43 165.88 164.56 158.42 163.76 165.53

In the Agricultural sectgrthere are two significant methane emission sources present. enteric
fermentation in the process of digestion of ruminants (dairy cows represent the major source) and
different activities related with storage and use of organic fertilizers (manure mamdygerhe total
methane emission for domestic animals is being calculated as a sum of emission from enteric
fermentation anémissionrelated to manure management. The emission trend depends on the livestock
population trend.

Methane emission from solid waste disposal sites (SWDSs) is a result of anaerobic decomposition of
organic waste by methanogenic bacteria. The amount of methane emitted during the process of
decomposition is directly proportional to the fraction of degoblarganic carbon (DOC) which is
defined as carbon content in different types of organic biodegradable waktee. total amount of
municipal solid waste generated in 2018981553,791 tonnes) was separately collected fractions. The
largest separatelgollected fractions were paper and cardboard waste §8R.8ulky waste (18.36)

and biowaste (12.%0), followed by glass (9.56), plastic (7.5%), electrical and electronic waste (6.9

%), metal waste (6.%), wood (2.1%), textile (0.5%), batteries andccumulators (0.02%), and other
waste (3.%0). As for the Wastewatdreatment and discharge in Croatia, aerobic biological process is
used mostly in wastewater treatment. Anaerobic process is applied in some industrial wastewater
treatment, which resultn CH, emissions.Disposal of domestic and commercial wastewater,
particularly in rural areas where systems such as septic tanks are used, are partly anaerobic without
flaring, which results with ClHemissions

ES.3.2.3Nitrous oxide emissio(N20)

Themost important sources o0& emissions in Croatia are agricultural activities, nitric acid production,
but as well, thé&\,O emissions occur itheenergy sector and waste management. In Table ES1B&
N2O emission is reported according to sectors.

Table ES.3.25: N2O emission in Croatia for the period from 192018 (kt N2O)

GHG source and sink

categories 1990 ‘ 1995 ‘ 2000 ‘ 2005 ‘ 2010 ‘ 2015 ‘ 2016 ‘ 2017 ’ 2018
Energy 0.78 0.60 0.73 0.76 0.75 0.70 0.71 0.72 0.71
Industrial processes 2.64 2.39 2.44 2.25 2.67 1.24 0.55 0.57 0.41
Agriculture 6.13 4.50 4.74 5.04 4.52 3.96 3.78 4.22 4.23




GHG source and sink

categories 1990 ‘ 1995 ‘ 2000 ’ 2005 ’ 2010 ‘ 2015 ‘ 2016 ’ 2017 ‘ 2018
LULUCF 0.16 0.16 0.35 0.23 0.35 0.44 0.43 0.57 0.41
Waste 0.22 0.24 0.23 0.27 0.28 0.31 0.31 0.31 0.31
Other NO NO NO NO NO NO NO NO NO
Total NeO emission 9.94 7.88 8.50 8.54 8.57 6.65 5.78 6.38 6.07

In the Agricultural sector, threBl>O emission sources are determined: dirde® emission from
agricultural soils, direcN.O emission from livestock farming and indirdgtO emission induced by
agriculturalactivities. According to IPCC methodology, the mineral nitrogen, nitrogen from organic
fertilizers, amount of nitrogen in fixing crops, amount of nitrogen which is released from crop residue
mineralization, soil nitrogen mineralization due to cultivatibmistosols and amount of nitrogen from

the application of sewage sludge is separately analyzed.

In Industrial Processes sector, i emission occurs in nitric acid production, which is used as a raw
material in nitrogen mineral fertilizers. In the ffrawork of the N20O reduction measure analysis, the
possibility for application of noselective catalytic reduction device was considered, whereby the nitric
acid production influence dN2O emissions would be practically eliminated.

In theEnergy sectqoithe emission was calculated on the basis of fuel consumption and adequate emission
factors (IPCC). The major sourcesNsO emission inthe Energy sector itheuse of threavay catalytic
converters in road transport motor vehicles.

N2O emission from th&/aste sector indirectly occurs from human sewage. It is calculated on the basis
of the total number of inhabitants and annual protein consumption per inhabitant. Data on the annual per
capita Protein Intake Value were obtained by the FAOSTAT StatisticabBse. Extrapolation method

has been used for calculation of insufficient data.

ES.3.24. Halogenated carbor{slFC, PFC),SFand Nk emissions

Synthetic GHGs include halogenated carbons (HFCs and PFCs) and sulphur hexafluajide (SF
Although on an absolute scale their emissions are not great, due to their high global warming potential
(GWP) their contribution to global warming is considerable. MEE is responsiblleefaronitoring of
consumption of substitutes aadnixture of substutes for gases that deplete the ozone layer. There is

no production of HFCs PFCs, SBnd NF in Croatia; therefore, all quantities of these gases are
imported. Minor quantities of some substances are exported.

Croatia is an Article 5 country, accordio the Montreal protocol, and has a longer period for using
CFC, HCFC and halons. Because of that, Croatia started using HFCs 10 years later than other Annex |
countries. According to survey carried out among major agents, users and consumers ok#sgse ga
information related to consumption of HFCs, PFCs; @tel Nk (provided by the MEE) was used for
emission calculation which is presented in kt of2&@ and showed in Table ES.&2

Table ES.3.%6: HFCs, PFCs and $Emission in the period from 192018 (kt COz-eq)

GHG source and

1995 2000 2005 ‘ 2010 2015 ‘ 2016 ’ 2017 ’ 2018

sink categories
Emissions of HFC, PFC 1,240.24 29.32 147.90 265.80 378.91 482.50 483.53 489.00 494.05
Emissions of S§ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NFs emission NO NO NO NO NO NO NO NO NO
Total 1,240.24 29.32 147.90 265.80 378.91 482.50 483.53 489.00 494.05
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ES.4. Other information (e.g. indire&GHGs)

The photochemidly active gases, carbon monoxide (CO), oxides of nitrogerx)d@d noAamethane
volatile organic compounds (NMVOCSs) indirectly contribute to the greenhouse gas effect. These are
generally called indirect greenhouse gases or ozone precursors because they are inhelesshiion
and degradation of ozone which is@one of the greenhouse gases. Sulphur dioxide)(%0© a
precursor of sulphate and aerosols, is believed to contribute negatively to the greenhouse effect.

Emi ssions of indirect GHGs have been takemn from
Croatia Informative Inventory Report for LRTAP Convention for the Y2@t8 Submission to the
ConventiononlLong ange Transboundary Air Pollutiond. The

emissions of indirect gases in the period 12008 are gven in table ES.4-1.

Table ES.4.41: Emissions of ozone precursors anc 8Psectors (kt)

Polugnts | 1990 | 1995 ‘ 2000 | 2005 | 2010 | 2015 ‘ 2016
NOx Emission 101.53 82.30 172.72 83.24 65.99 61.78 59.08 114.26 47.19
Energy 95.33 70.36 76.72 75.18 60.25 47.75 47.33 46.39 42.60
Industrial Processes 2.66 2.53 2.53 2.29 1.52 1.03 0.92 1.16 0.89
Agriculture 2.79 2.43 3.07 3.15 2.59 2.28 2.43 2.43 2.43
LULUCF 0.74 6.98 90.40 2.62 1.63 10.71 8.39 64.27 1.28
Waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | NO,NE,IE,NA | NO,NE,IE,NA
CO Emission 553.23 443.69 455.52 415.60 327.12 267.18 257.82 253.71 233.83
Energy 513.28 416.21 422.51 398.14 326.89 266.62 257.53 251.62 233.55
Industrial Processes 39.91 27.26 30.12 17.37 0.18 0.21 0.00 0.01 0.23
Agriculture NO NO NO NO NO NO NO NO NO
LULUCF 0.04 0.21 2.89 0.09 0.05 0.36 0.29 2.07 0.05
Waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | NO,NE,IE,NA | NO,NE,IE,NA
NMVOC Emission 160.35 113.03 102.41 109.18 88.52 69.58 70.96 73.09 68.65
Energy 67.01 55.80 56.66 53.30 43.87 34.33 32.95 31.68 30.48
Industrial Processes 82.70 48.49 29.66 46.55 35.09 25.03 27.94 26.39 29.01
Agriculture 10.20 7.70 7.60 8.45 8.49 8.24 8.28 8.27 7.93
LULUCF 0.10 0.63 7.94 0.21 0.15 0.92 0.71 5.62 0.10
Waste 0.35 0.42 0.56 0.66 0.92 1.06 1.09 1.13 1.13
SO; Emission 168.12 77.00 60.17 58.36 35.20 15.69 14.58 12.48 10.16
Energy 167.40 76.72 59.72 57.95 35.19 15.69 14.58 12.48 10.16
Industrial Processes 0.72 0.27 0.44 0.41 0.01 0.01 | NO,NE,NA 0.00 0.01
Agriculture NA NA NA NA NA NA NA NA NA
LULUCF NA NA NA NA NA NA NA NA NA
Waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NO NO

Although Parties may now choose to report indirect,d@ accordance with paragraph 29 of the
UNFCCC Inventory Reporting Guidelines, Croatia does not choose to report irdideemissions
from the atmospheric oxidation of GHCO and NMVOCs, or indirect #0 emissions arising from
sources other than thosethe agriculture and LULUCF sectors.



Chapter 1: Introduction

1.1. Background information o®HG inventories and climate change

1.1.1. Background information on climate change

Climate change in Croatia over the period 122610 has been determined by trendsmual and
seasonal mean air temperature, mean minimum and mean maximum temperature; and in indices of
temperature extremes; then in precipitation amounts and precipitation indices, as well as in dry and wet
spells.

Trends in air temperature (mean, meanimum and mean maximum temperature) in the last 50 years
(1961-2010) show warming all over Croatia. Annual temperature trends are positive and significant, and
the changes are higher on the mainland than at the coast and the Dalmatian hinterland. @ésemnvgd

can be seen in all indices of temperature extremes, with positive trends of warm temperature indices
(warm days and nights as well as warm spell duration index) and with the negative trends of cold
temperature indices (cold days and nights and jpédl duration index).

The hottest year 2007 was for 1.5 AC-1998.rtmee r t ha
coldest year 2005 was 0. 12810, spatial meanrair teniperatureringning h e d
years was higher than the corresding referent averages.

During the recent 5§ear period (196:2010) the annual precipitation amounts experienced prevailing
insignificant trends that are increasing in the eastern lowland and decreasing elsewhere. The statistically
significant decreaseserefound for the stations in the mountainous region of Gorski kotar and in the
Istria peninsula (northern Adriatic) as well as in the southern coastal region.

Changes of trend in dry and wet spells in Croatia are presented by annual and seasoniadaoithem
lengths. The most prominent feature of time trend is found for dry spells during autumn for which a
spatially consistent statistically significant negative trend is found. For the rest of the Seasdasn

dry spells of both categories aBs$ consistent in magnitude and direction.

1.1.2. Background information on greenhouse gas (GHG) inventories

The Republic of Croatia became a party to the United Nations Framework Convention on Climate
Change (UNFCCC) on 17 January 1996 when the Croatiananigassed the law on its ratification
(Official Gazette, International Treaties No. 2/96). For the Republic of CrdlagiagConvention came

into force on 7 July 1996. As a country undergoing the process of transition to market economy, Croatia
has, pursant to Article 22, paragraph 3 of the Convention, assumed the commitments of countries
included in Annex I. By the amendment that came into force on 13 August 1998 Croatia was listed
among Parties included in Annex | to the Convention.

The adoption of th®ecision 7/CP.12 by the Conference of Parties was acknowledged by the Croatian
Parliament which ratified the Kyoto Protocol on 27 April 2007 (Official Gazette, International Treaties
No. 5/07). The Kyoto Protocol has entered into force in Croatia on 28sA@§07. Initial Report for

the first commitment period of the Republic of Croatia under the Kyoto Protocol was submitted in
August 2008.

One of the commitments outlined in Article 4, paragraph 1 of the UNFCCC is that Parties are required
to develop, peddically update, publish and make available to the Conference of the Parties, in
accordance with Article 12, national inventories of anthropogenic emissions by sources and removals by
sinks of all greenhouse gases not controlled by the Montreal Protsie),aomparable methodologies

to be agreed upon by the Conference of the Parties.

33



34

Regulation on the Monitoring of Greenhouse Gas Emissions, Policies and Mitigation Measures in the
Republic of Croatia (Official Gazette No. 5/17) prescribe obligation andeftoe for emissions
monitoring, which comprise estimation and/or reporting of all anthropogenic emissions and removals.
Monitoring of GHG gases is stipulated by Arti@®8 of the Act on Climate Change and Ozone Layer
Protection(Official Gazette No127/19).

In this NIR, the inventory of the emissions and removals of the greenhouse gases (GHG) is reported for
the period from 1990 to 281The NIR is prepared in accordance with the UNFCCC reporting guidelines

on annual Inventories as adopted by the CORsbpecision 24/CP.19. The methodologies used in the
calculation of emissions are based on the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories (IPCC Guidelines) and the IPCC Good Practice Guidance and Uncertainty Management in
National Greenhese Gas Inventories (IPCC Good Practice Guidance) prepared by the
Intergovernmental Panel on Climate Change (IPCC). As recommended by the IPCC Guideligs

specific methods have been used where appropriate and where they provide more accuratalataissio

The important part of the inventory preparatiorthe uncertainty assessment of the calculation and
verification of the input data and results, all this with the aim to increase the quality and reliability of the
calculation.

Furthermore, since the introduction of annual technical reviews of the national inventories by experts
review teams (ERT), Croatia has undergtngeenreviews so far, ircountry review in 2004, 2007,

2008, 2012 and 2018, centralized reviews in 2005628009, 2010, 2011, 2013, 2014 and 2016. Issues
recommended by the ERT have been included in this report as far as possible.

The calculation includes the emissions which are the result of anthropogenic activities and these include
the following greenhousgases: carbon dioxide (GPmethane (CkJ, nitrous oxide (NO), halogenated
carbons (HFCs, PFCs), sulphur hexafluorides(Shitrogen fluoride (NE) and indirect greenhouse
gases: carbon monoxide (CO), oxides of nitrogen JN@onmethane volatile orgac compounds
(NMVOCs) and sulphur dioxide (S The greenhouse gases coverednisMontreal Protocol on the
pollutants related to ozone depletion (freons) are reported in the framework of this protocol and therefore
are excluded from this Report.

Greerhouse gas emission sources and sinks are divided into five main sectors: Energy, Industrial
Processes and Product Use, Agriculture, Land Use, -Used Change and Forestry and Waste.
Generally, the methodology for emission calculation could be descritegrmasiuct of the particular
activity data (e.qg. fuel consumption, cement production, number of animals, increase of wood stock etc.)
with corresponding emission factors. The use of specific national emission factors is recommended
wherever possible and fifeed, whereason the contrary, the methodology gives typical values of
emission factors for all relevant activities of the particular sectors

1.1.3. Background information on supplementary information required under Article 7,
Paragraph 1 of the Kyoto Protac

MEE, as the UNFCCC focal point, initiated intensive and continuous consultation and knowledge
sharing with relevant national institutions responsible for the forestry sector in Croatia. The overall goal
of this effort was to establish procedural aremgnts necessary for streamlined data flow needed for
reporting of information related to accounting of LULUCF activities under Article 3, paragraphs 3 and
4 of the Kyoto Protocol.

In Croatia, there is a long tradition of forest management and a comsgirgheational system for
monitoring, data collection and reporting on the condition and activiti#eeiforestry sector. In that
respectithe main effort was directed ithe harmonization of current system with the KBLUCF
requirements. In the beginmgnof 2010, MEE commissioned a preparation of Action plan for
implementation of Article 3, paragraphs 3 and 4 of the Kyoto Protocol which should facilitate the process



of data collection and preparation of information related to accounting of LULUCF iastiumhder

Article 3, paragraphs 3 and 4 of the Kyoto Protocol. Terms of reference for this Action plan included
harmonization of definitions and their appliance to national circumstances, identification of lands subject
to activities under Article 3.3 anelected activity under Article 3.4, data collection for estimation of
carbon stock change and RG®2 greenhouse gas emissions and uncertainty assessment and
verification.

The Ministry of Agriculture and MEE agreed that preparation of the annual GHGtdmyeén respect

of the LULUCF sector should be based on forest management plans. As for the first Croatian National
Forest Inventory (CRONFI), it is still not official. Once CRONFI becomes official and published, it
could be used to fill the gaps in repod.

1.1.4. Information on Kyoto units

Assigned Amount Units (AAUS)

Pursuant to Article 3(7bis), (8) and (8bis) of the Kyoto Protocol and Paragraph 2 of Annex | to document
FCCC/SBSTA//2015/L.13, the assigned amount for the second commitment period is equal to the
percendge inscribed in the third column of Annex B of thenex to the Doha&Amendmentof the
aggregate anthropogenic carbon dioxide equivalent emissions of greenhouse gases in the base year
multiplied by eight, taking into account Article 3(7bis) of the Kyoto Protocol and paragraph 2 of the
Annex to document FCOSBSTA/2015/L.13.

The amount of the Assigned amount units (AAUs) for Croatia for the period from 2013 till 2020 is
162,271,086 t C&eq.

Commitment period reserve

Parties are required by decision 11/CMP.1 under the Kyoto Protocol and Paragraph 18&iohDeci
1/CMP.8 to establish and maintain a commitment period reserve as part of their responsibility to manage
and account for their assigned amount. The commitment period reserve equals the lower of either 90%
of a Partyds assi gn e@7bes)n8)wmlt(8bip) orrl80 afmitt mostaeceAtlyt i c |
reviewed invatory, multiplied by 8. Tablé.1-1 provides a calculation using both methods to calculate

the commitment period reserve. The last column presents the commitment period reserve afoplicable

the second commitment period for Croatia.

Table 11-1: Commitment period reserve

’ t COreq ‘
Assigned amount for second commitment period 162,271,086
90 % of assigned amount 146,043,977
Emission from last submitted inventory 23,792,796
100% of mostecently reviewed* inventory multiplied by 8 190,342,368
Commitment period reserve 146,043,977

*emission from last submitted inventory used for calculation

Information from national registry

Changes to the national registry of HR in 2@te presented in Tablei2l
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Table 1.22: Information on Kyoto Protocol units

Reporting Item Description

15/CMP.1 annex |.E paragraph 11: The Standard Electronic Format report for 2019 has been submitted to the UNF

Standard electronic format (SEF) Secretariat electronically.

15/CMP.1 annex |.E paragraph 12: No discrepant transactions occurred in 2019.
List of discrepant transactions

15/CMP.1 annex |.E paragraph 13 & 14: No CDM noatifications occurred in 2019.
List of CDM notifications

15/CMP.1lannex I.E paragraph 15: No nonreplacements occurred in 2019.
List of nonreplacements

15/CMP.1 annex |.E paragraph 16: No invalid units exist as at 31 December 2019.
List of invalid units

15/CMP.1 annex |.E paragraph 17 No actions were taken or changes made to address discrepancies for the perig

Actions and changes to address review.

discrepancies

15/CMP.1 annex |.E The public website of Croatian National registry can be found at
https://unionregistry.ec.europa.eu/euregistry/HR/index.xhtml in English and
Croatian language and at http://www.haop.hr/hr/temapskiaucja/zrakklima-
tlo/klimatskepromjene in Croatian language.

Publicly accessible information

15/CMP.1 annex |.E paragraph 18 Thecomminent period reserve equals the
. amount pursuant to Article 3(7bis), (8) and (8bis) or 100% of its most recently
CPR Calculation reviewed inventory, multiplied by 8 (Table 11).

There has not been any issuance, acquisitionjriwplttansfer, cancellation, retirement and/or carry
over of CP2 AAUs, RMUs, ERUs, CERs, tCERs and ICERs i®201

Croatia has performed issuance and cancellation of CP1 ERUs in 2015 to account for the LULUCF
activities in the first commitment period of thg/oto protocol. Pursuant to Commission Delegated
Regulation (EU) 2015/1844, CP1 AAUs have been exchanged in return for the CER and ERU units
exchanged by the operators pursuant to Article 60 of the Regulation (EU) No 389/2013. Retirement
transactions havieeen performed to account for the CP1 emissions.

SEF report which is submitted together with this report contains the information on the transactions in
the reporting period, the year Z1Croatia did not have any holdings or performed any transactions
involving CP2 Kyoto units in the reporting period.

Croatia did not conclude any transfers of its annual emission allocation to other Member States pursuant
to Decision 406/2009/EC

1.1.5. Changes irthenational system

There were no changesthme naional systenirom the last report.

1.1.6. Changes in national registry

Changes in national registry are given in the tallle31.



Table 11-3: Changes in national registry

Reporting ltem

15/CMP.1 annex II.E paragraph 32.(a)
Change of name or contact

’ Description

The organization designated as national administrator of the Croatian part of
Registry has been changed durthgreported period from "Croatian Agency for t
Environment and Nature" to "Ministry of Environment and Energy".

The email address domain of appointed national administrators has been ch
duringthereported period from haop.hr to mzoe.hr.

15/CMP.1 annex II.E paragraph 32.(b)
Change regarding cooperation arrangement

No changén cooperation arrangement occurgkding the reported period.

15/CMP.1 annex II.E paragraph 32.(c)

Change to database structure or the capacit
national registry

There have been no new EUCR releases after version 8.2.2 (the production ve
| the time of the last Chapter 14 subrius3.

No change was therefore required to the database and application backup plg
the disaster recovery plan. The database model is provided in Annex A.

No change to the capacity of the national registry occurred during the reported |

15/CMP.1 annex II.E paragraph 32.(d)

Change regarding conformance to techni
standards

No changes have been introduced since version 8.2.2 of the national registry
B).

It is to be noted that each release of the registry is subject to both i@yrtessing
and tests related to new functionality. These tests also include thorough testing
the DES and are carried out prior to the relevant major release of the verg
Production (see Annex B).

No other change in the registry's conformatacthe technical standards occurred
the reported period.

15/CMP.1 annex II.E paragraph 32.(e)
Change to discrepancies procedures

No change of discrepancies procedures occurred during the reported period.

15/CMP.1 annex II.E paragraph 32.(f)
Changeegarding security

No changes regarding security occurred during the reported period.

15/CMP.1 annex II.E paragraph 32.(g)
Change to list of publicly available information

No change to the list of publicly available information occurred during the szp
period.

15/CMP.1 annex II.E paragraph 32.(h)
Change of Internet address

No change of the registry internet address occurred during the reported period.

15/CMP.1 annex II.E paragraph 32.(i)
Change regarding data integrity measures

No change of datategrity measures occurred during the reported period.

15/CMP.1 annex II.E paragraph 32.(j)
Change regarding test results

No change during the reported period.

1/CMP.8 paragraph 23
PPSR account

Previous period surplus reserve (PPSR) account wéstablished in the Consolidate
System of European Registries (CSEUR).

The Annexes Aand Bare considered as confidential and are available upon request.
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1.2. A description of the national inventory arrangements

The National system for Croatia fulfils tlmequirements, as set forth by both UNFCCC decisions
(Decision 24/CP.19 and Decision 19/CMP.1) and by the European Regulation on a mechanism for
monitoring and reporting greenhouse gas emissions in the European Union and its Member States
(Regulation (EUNo 525/2013.)

Institutional arrangement for inventory preparation in Croatia is regulated in Chapter Il of the Regulation
on the Monitoring of Greenhouse Gas Emissions, Policies and Mitigation Measures in the Republic of
Croatia (OG 5/17) entitled Natiohaystem for the estimation and reporting of anthropogenic
greenhouse gas emissions by sources and removals by sinks. Institutional arrangements for inventory
management and preparation in Croatia could be characterized as decentralizegsanccedtwib

clear tasks breakdown between participating institutions including Ministry of Environment and Energy
(MEE) and competent governmental bodies responsible for providing of activity data. The preparation
of inventory itself is entrusted to Authorised ltigtion, which is elected foa threeyear period by

public tendering. Committee for inteectoral coordination for national system for monitoring of GHG
emission (National System Committee) is included in the approval process; its members provide their
opinion on certain parts of the Inventory within the frame of their speciality. Members of the National
System Committee are nominated by the authorized Ministries upon the request of the MEE.

MEE is a national focal point for the UNFCCC, with overall resilifity for the functioning of the
National system in a sustainable manner, including:

1 mediation and exchange of data on GHG emissions and removals with international
organisations and Parties to the Convention;

I mediation and exchange of data with corepebodies and organisations of the European Union
in a manner and within the time limits laid down by legal acts of the European Union;

T control of methodology for emission calculation and GHG removal in line with good practices
and national circumstances;

1 consideration and approval of the Greenhouse Gas Inventory Report prior to its formal
submission to the Convention Secretariat.

1 organsation of GHG inventory preparation with the aim of meeting the deadlines;
1 collection of activity data;

1 development of quality assurance and quality control plan (QA/QC plan) related to the GHG
inventory in line with the guidelines on good practicesha tntergovernmental Panel on
Climate Change;

1 implementation of the quality assurance procedure with regard to the GHG inventory in line
with the quality assurance and quality control plan;

9 archiving of activity data on calculation of emissions, emisfotors, and of documents used
for inventory planning, preparation, quality control and quality assurance;

1 maintaining of records and reporting on authorised legal persons participating in the Kyoto
Protocol flexible mechanisms;

i selection of Authorised nst i tuti on (in Croati an: Ovl agt el
inventory;

1 provide insight into data and documents for the purpose of technical reviews.

Authorised Institution is responsible for preparation of inventory, which include:

I emission calcul&n of all anthropogenic emissions from sources and removals by GHG sinks,
and calculation of indirect GHG emissions, in line with the methodology stipulated by the
effective guidelines of the Convention, guidelines of the Intergovernmental Panel oneClimat
Change, Instructions for reporting on GHG emissions as published on the Ministry's website,
and on the basis of the activities data;



gquantitative estimate of the calculation uncertainty for each category of source and removal of
GHG emissions, as wedls for the inventory as a whole, in line with the guidelines of the
Intergovernmental Panel on Climate Change;

identification of key categories of GHG emission sources and removals;

recalculation of GHG emissions and removals in cases of improvementtbbdugy,
emission factors or activity data, inclusion of new categories of sources and sinks, or application
of coordination/adjustment methods;

calculation of GHG emissions or removal from mandatory and selected activities in the sector
of land use,dnduse change and forestry;

reporting on issuance, holding, transfer, acquisition, cancellation and retirement of emission
reduction units, certified emission reduction units, assigned amount units and removal units,
and carryover, into the next comnmitent period, of emission reduction units, certified emission
reduction units and assigned amount units, from the Registry in line with the effective decisions
and guidelines of the Convention and supporting international treaties;

implementation of and repting on quality control procedures in line with the quality control
and quality assessment plan;

preparation of the GHG inventory report, including also all additional requirements in line with
the Convention and supporting international treaties andides;

cooperation wi t h t he Secretariatds ERTs
assessment/evaluation of the inventory submissions.

EKONERGI Energy and Environmental Protection Institute was selected as Authorised Institution for

preparation o2020inventory submission.

1.2.1. Institutional, legal and procedural arrangements

MEE, as the UNFCCC focal point, initiated intensive and continuous consultation and knowledge

sharing with relevant national institutions responsible for the forestry sec@ooatia. The overall goal

of this effort was to establish procedural arrangements necessary for streamlined data flow needed for
reporting of information related to accounting of LULUCF activities under Article 3, paragraphs 3 and

4 of the Kyoto Protocol.

1.2.2. Overview of inventory planning, preparation and management

Process of inventory preparation encompasses several steps starting with activity data collection and
followed by emissions estimation and recalculations in accordance with the IPCC methodadlogy an
recommendations for improvements from the ERT review reports, compilation of inventory including

the NIR and the CRF and in parallel implementation of general and smategory specific quality
control procedures.

Activity data collection is undeheresponsibility oMEE which represents a hub between governmental
and public institutions responsible for providitng activity data and Authorised Institution responsible

for inventory preparation. The scope and due dates for delivering activity dédEtare prescribed by

the Regulation on the Monitoring of Greenhouse Gas Emissions, Policies and Mitigation Measures in
the Republic of Croatia. In additipseveral operators frotheenergy and industrial sector were directly
approached by tHelEE for more detailed activity data since higher tier methods have been applied (see

table 1.41 for details).
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After activity data are collected and processed, inventory team performed emission estimations and
recalculation in accordance with the IPCC methodolwogltaking into consideration recommendations

for inventory improvements. Results are checked against quality control procedures in order to ensure
data integrity, correctness and completeness.

1.2.3. Quality assurance, quality control and verification plan

QA/QC PLAN

According to Article 7. of the Regulation on the Monitoring of Greenhouse Gas Emissions, Policies and
Mitigation Measures in the Republic of Croatia, within the competendé&d is the preparation of
quality assurance and quality control plarareling greenhouse gas inventory (hereinafter QA/QC plan),
implementation of the quality assurance procedures in accordance with the QA/QC plan and archiving
activity data for emission calculation, emission factors and documents used for planning, preparing
controlling and assuring Inventory quality. QA/QC plan is a part of quality assurance and quality control
system (QA/QC system), stipulated by Decision 19/CMP.1 Guidelines for national systems under Article
5, paragraph 1, of the Kyoto Protocol. Impletagion of QA/QC system is based tre following
documents: Annual Data Collection Plan (ADCP), QA/QC Plan, Catespmgific QC checklist and
Improvement Plan.

Annual data Collection Plan (ADCP)tlsemain document for data collection which is the resjiaility

of MEE. It contains source categories, activity, activity data, data source and competent authority and is
made for each sector. This document is prepared annually in collaboration between MEE and National
System Commite.

QAJ/QC plan describes evall responsibilities and roles of institutions involved in inventory planning,
preparation and management, general timetable of activities for data collection, inventory preparation,
inventory submission, internal audits, annual review and reportingHid registry and general and
specific QA/QC procedures.

Improvement Plan is document which defines objectives related to the improvement of National
Inventory. This document takes into accailnatkey category analysis and recommendations outlined in
the Annual review report. This document is prepared annually.

QA/QC plan follows the proposed cycle of activities and responsibilities:

Activity Responsibility

Preparation ofhe QA/QC plan QA/QC coordinator YIEE)

Documentation revision and supplement
Approval ofthe QA/QC plan MEE
Implementation of QC procedures QA/QC coordinator NIEE)

Internal audit Sectoral expertdEE),

Corrective and preventive activities Project leader in NIR preparatioMEE)

Reporting on performed internal audit Project @ordinator (Authorized Institution)

Sectoral experts (Authorized Institution)
QA/QC coordinator (Authorized Institution)

Reporting on QC procedures Authorized Institution

Implementation of QA procedures MEE, National System Comtiee




Quality control activities are focused on following elements of inventory preparation and submission
process:

- Activity data collection and archiving;
- Preparation of inventory report;

- Submission of inventory report;

- Review activities;

- Reporting on GHG registry.

Forthe purposes of transparency of the emission calculation and archiving of data, inventory team has
continued with the good practice in preparation of Inventory Data Record Sheets which were introduced
in 2001 submission and which contain details of thesqre and/or organization responsible for an
emission estimate, the primary or secondary sources of activity data and emission factors used, the
methodology applied, data gaps, ways to cabgxk, suggestion for future improvement in the estimates

and rele@ant bibliographic references. The information provided in Inventory Data Record Sheets is
available for each source category and for the entiregries. An example of Inventory Data Record
Sheet for 20Zin theEnergy sector is presented in Annex &ble A51. All data in the form olnventory

Data Record Sheets are also archived&E.

During the preparation of the NJR number of checks were carried out by sector experts related to
completeness, consistency, comparability, recalculation and uncertainty of activity data, emission factors
and emission estimates. The details on these issues are elaborated in the NiRdegtea, subsector

and corresponding CRF tables.

Before the Authorized Institution submits the NIRM&EE, QA/QC manager carried out an audit which
covers selected IPCC source categories, as outlined in the QA/QC plan, with purpose to check which
gualitycontrol 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. CRIesabr each sector are reviewed in accordance
with the Quality Management Standard (ISO 9001) and Environmental Management Standard (ISO
14001) implemented within theuthorized institution. Audit results are registered in control lists as well

as performd correction activities.

National System Comntéeis included inthe approval process; its members provide their opinion on
certain parts of the Inventory within the frame of their speciality. QA/QC coordinator documents alll
National System Comntée results/findings.

Finally, MEE approves and submits Inventory to the UNFCCC.

VERIFICATION AND CONFIDENTIALITY ISSUES

The verification process of calculation is aimed at the improvement of the input quality and identification

of the calculation reliabilityThe IPCC Guidelines recommend that inventories should be verified
through the use of a set of simple checks for completeness and accuracy, such as checks for arithmetic
errors, checks of country estimates against independently published estimates,faiaaksad activity

data against international statistics and checks efed@ssions from fuel combustion calculated using
sectoral methods with the IPCC Reference Approach. Further verification checks may be done through
comparison with other nationahentory calculation data.

In the development of the Croatian inventory, certain steps and some of these checks were performed:

- Comparison with the national inventory data of other countries was conducted by
comparing CRF tables or through a direct commatoo;
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- Activity data were compared using different sources sudhe€roatian Bureau of
Statistics and individual emission sources;

-  The CQ emissions from fossil fuel combustion, within the framework of IPCC
methodology, are estimated using two appreaclfl) Reference Approach and (2)
Sectoral Approach (Tier 1).

TREATMENT OF CONFIDENTIALITY ISSUES

In Croatian GHG Inventoryonly data that refers to a single enterprise is in general confidential. In the
National Inventory Report, for those activitiébe activity data and emissions are aggregatethen
subsector level.

1.2.4. Changes in the national inventory arrangements since previous annual GHG inventory
submission

Changes to institutional, legal and procedural arrangements (24/CP.19, 22. (a))
There ae no changes regardimgtitutional, legal and procedural arrangemeimseNIR 2019.

Changes in staff and capacity (24/CP.19, 22. (b))
There are no changes regarding staff and capacity since NfR 201

Changes to national entity with overall respobiliy for the inventory (24/CP.19, 22. (c))
There are no changes to national entity with overall responsibility for the inventory.

Changes to the process of inventory planning (24/CP.19, 22.(d,e)/23./24.):
There were no changes regarding the proceswehtory planning.

Changes to the process of inventory preparation (24/CP.19, 25./26.):
There were no changes regarding the process of inventory preparation.

Changes to the process of inventory management (24/CP.19, 27.):
There are no changes thcess of inventory management.

1.2.5. Information on minimization of activities

According to paragraph 24 of the Annex to Decision 15/CMP.1 Parties included in Annex Il, and other
Parties included in Annex | that are in a position to do so, shall incorpoi@tation on how they give

priority, in implementing their commitments based on relevant methodologies referred to in paragraph
8 of decision 31/CMP.1. Considerations of possible impact of the implementation of response measures
form part of the fully trasparent process of impact assessments or sustainability impact assessments for
EU legislative proposals or trade agreements respectively, such as specific proposals on climate action
or crossborder sectoral measures including energy, transport, indarsdrggriculture.

According to Article 4, paragraphs 8 and 9 of the Convention Croatia strives to implement Kyoto
commitments in a way which minimize adverse impact on developing countries. In continuation



information on implementation of policies and m@&as that minimise adverse social, environmental
and economic impacts on némnex | Parties is provided.

a) Market imperfections, fiscal incentives, tax and duty exemptions and subsidies

The ongoing liberalization dheenergy market is in line with EU poles and directives. No significant
market distortions have been identified. Consumption taxes for electricity and fossil fuels were
harmonized recently. The main instrument addressing externalities is the emission trading under the EU
ETS.

b) Removing subsiies associated with the use of environmentally unsound and unsafe
technologies

In theRepublic of Croatiano subsidies for environmentally unsound and unsafe technologies have been
identified.

c) Technological development of n@mergy uses of fossil fuels
Republic of Croatia has not participated actively in activities of this nature.
d) Carbon capture and storage technology development
Republic of Croatia does not take part in any such activity.
e) Improvements in fossil fuel efficiencies

In 2017 The FourthNational Energy Efficiency Action Plan for the ZD12019 period has been drawn
up in accordance with the template laid down by the European Commission, with which all EU Member
States must comply. Measures for the period fronY 202019 regarding energy effiency are:

- supporting the use of renewable energy sources and energy efficiency by the
Environmental Protection and Energy Efficiency Fund (the Fund),

- encouraging the use of renewable energy and energy efficiency through the Croatian
Bank for Reconstruitin and Development (HBOR),

- energy efficiency projects with repayment through savings (ESCOs),
- increasing energy efficiency in buildings
- energy audits in the industry,

- promoting energy efficiency in households and the services sector through project
activities,

- labelling the energy efficiency of household appliances,
- metering and informative billing of energy consumption,
- ecodesign of energysing products.

f) Assisting developing country Parties which are highly dependent on the export and consumption
of fossil fuels in diversifying their economies

As regards to thebovemotioned activity Republic of Croatia does not take part in any such activity.

1.3. Inventory preparation, and data collection, processing and storage

Process of inventory preparation encasges several steps starting with activity data collection and
followed by emissions estimation and recalculations in accordance with the IPCC methodology and
recommendations for improvements from the ERT review reports, compilation of inventory including
the NIR and the CRF and in parallel implementation of general and smategory specific quality
control procedures.
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Activity data collection is undeheresponsibility oMEE which represents a hub between governmental
and public institutions respoie for providingtheactivity data and Authorised Institution responsible

for inventory preparation. The scope and due dates for delivering activity déEtare prescribed by

the Regulation on the Monitoring of Greenhouse Gas Emissions, Policiesidgatibh Measures in

the Republic of Croatia. In additioseveral operators frotheenergy and industrial sector were directly
approached by tHelEE for more detailed activity data since higher tier methods have been applied (see
table 1.41 for detail3.

After activity data are collected and processed, inventory team performed emission estimations and
recalculation in accordance with the IPCC methodology and taking into consideration recommendations
for inventory improvements. Results are checked agqumaity control procedures in order to ensure
data integrity, correctness and completeness.

Process of inventory preparation has been improved in recent submissions mainly as a result of activities

carried out under the framework of two capaditylding projects, i.e.:

- UNDP/ GEF regional project ACapacity building
which following inventory related documents were prepared:

- National GHG Inventory Improvement Strategy

- National QA/QC plan

- National QA/QC guidnce

- Manuals of procedures for compiling, archiving, updating and managing GHG Inventory
- Description of inventory archives

- Description of awarenesgaising campaign

- Improvement of GHG emission calculation from road transport

- Improvement of methane emissicalculations from waste disposal

EC LIFE Third Countries project ACapacity buil di
Protocol in the Republic of Croatiabo

Furthermore, since the introduction of annual technical reviews of the national ety experts
review teams (ERT), Croatia has undergone eleven reviews so-tannitry review in 2004, 2007,
2008,2012 and?018 andcentralized reviews in 2005, 2006, 2009, 2010, 2011, 2013 @l Bsues
recommended by the ERT have been includdtiis report as far as possible.

1.4. Brief general description of methodologies (including tiers used) and data
sources used

The methodologies from 2006 IPCC Guidelines for National GHG Inventories and Good Practice
Guidance and Uncertainty ManagemenNgitional GHG Inventories, recommended by the UNFCCC
were used for emission estimations of greenhouse gases which are result of anthropogenic activities, i.e.
CO,, CH4, N2O, HFCs, PFCs, Skand NF. Emissions of indirect GHGs have been taken frondthé

emi ssion inventory report O6Republic of Croatia
for the Year2018Submission to the ConventiononLengange Tr ansboundary Air

Carbon dioxide (Cg), methane (Ch}, and nitrous oxide (MD) are pmicipal greenhouse gases and
though they occur naturally in the atmosphere, their recent atmospheriuplgpears to be largely

the result of human activities. Synthetic gases such as halogenated hydrocarbons (PFCs, HFCs), sulphur
hexafluoride (SF6) anditrogentrifl uoride (NFs) are also considered as greenhouse gases and they are
solely the result of human activities. The methodology does not include the CFCs which are the subject
of the Montreal Protocol. In addition, there are other photochemiceallyeagases such as carbon
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monoxide (CO), oxides of nitrogen (NOx) and foethane volatile organic compounds (NMVOCs)

that, although not considered as greenhouse gases, contribute indirectly to the greenhouse effect in the
atmosphere. These are generadfierred to as ozone precursors because they participate in the creation
and destruction of tropospheric and stratospheric ozone (which is also GHG). Sulphur dioxjdagSO

a precursor of sulphate and aerosols, is believed to exacerbate the greeifiaciusecause the creation

of aerosols removes heat from the environment.

Generally, methodology applied to estimate emissions includes the product of activity data (e.g. fuel
consumption, cement production, wood stock increment and so forth) and a&skeadsion factor.

The use of countrgpecific emission factors, if available, is recommended but these cases should be
based on weltlocumented research. Otherwise, the 2006 IPCC Guidelines praviggkodology with

default emission factors for differetiers. The emission estimates are dividedtinédollowing sectors:
Energy, Industrial Processes and Product Use, Agriculture, Land UselJsan@hange and Forestry

and WasteA detaileddescription of the applied methodologies is describestatorspecific chapters

of the NIR from 3 to 9 andnoverview is given in the CRF tables Summary 3Summary 3s2.

The 2008 reporting cycle represents a transition from voluntary to in principal mandatory activity data
collection system stipulated by the R&gion on the Monitoring of Greenhouse Gas Emissions in the
Republic of Croatia (Official Gazette No. 01/07). Activity data sources for inventory preparation are
presented in the Table 114 but more detailed information is given in sectoral chapters.

Table 1.41: Data sources for GHG inventory preparation

CRF Sector/S
sector

Type of data Source of data

- Ministry of Environment and Energ
with assistance of Energy Institt
Hr voj e Pogar

Energy Energy balance

Registered motor vehicles database - Ministry of Interior

Fuel consumption and ful - Pollution Emission RegisteMEE
characteristic data for thermal pov - Verified reports of C@emission

plants .
- Voluntary survey of Power Ultilit
Company

Fuel characteristic data - Voluntary survey ofOil and Gag
Company

Natural gas processed (scrubbed),( - Voluntary survey of Central Gas Stat
content before scrubbing and &

emission
Industrial Activity data on - CBS, Industry, Energy and Informati
Processes production/consumption of mater| Society Department

for aparticular industrial process -MEE

- 6Republic loférmati@e
Inventory Report for LRTAP Conventi
for the Year 208 Submission to th
Convention on Longange
Transboundary Air
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CRF Sector/S Source of data

Lﬂ Type of data

sector
Activity data on - MEE
production/consumption ¢
halogenated hydrocarbons (PF
HFCs) and sulphur hexafluoride ($F
Data on consumption and composit| - Survey of ammonia manufacturer
of natural gas in ammonia productig _ Survey of cement and lim
Data on cement and lime productior manufacturers
- MEE
Solvent an¢ Activity data on production fora|- 6 Republ i c lofbrmati@e
Other  Produc particular source category and num| Inventory Report for LRTAP Conventi
Use of inhabitants for the Year 208 Submission to th
Convention on Longange
Transboundary Air
Agriculture Livestock number -CBS
- Croatian Agricultural Agency (CAA)
Production of Nfixing crops and no| - CBS
N-fixing crops
Area of histosols - MEE
Activity data on mineral fertiliserf - Voluntary survey of Fertilize
applied in Croatia Companies
Activity data on sewage sludge appl| - MEE
LULUCF Activity data on areas of different lal - Ministry of Agriculture with the
use categories, annual increment |assi stance of pub
annual harvest and wiides gumeo
Activity data on crop production - MEE
-CBS
Waste Activity data onsolid waste disposal| - MEE
Activity data on biological treatment | - MEE
solid waste
Activity data on waste incineration | - MEE
Activity data on wastewater treatm¢ - State company Croatian Wa
and discharge (Hrvatske vode)
-CBS
- FAOSTAT

1.4.1. Usage of data from European Union greenhouse gas emission trading system (EU ETS)

Two main instrumentsfahe European policy to reach greenhouse gas emission reduction goals are
emissions trading systenrEU ETS and national emission reduction targets in the sectors not covered
by the EU ETS. Europeagreenhouse gas emission reduction goals were formutatised sets of
binding legislation. 2020 climate and energy package sets the target for the year 2020 aa@ @4t is



reduction of greenhouse gas emissions file&1990 level. 2030 climate and energy framework sets the
target of 40% reduction of greenige gas emissions compared to 1990 level. Compared to 2005
emissions level EU ETS sectors would have to cut emissions by 43% afd 8asectors would have

to cut emissions by 30% until 2030. While EU ETS target is to be reached collectively on thelEU leve
thenonETS target is translated into individual binding targets for each Member State.

Croatia has been participating in the EU ETS since 2ah2 year of its accession to the European
Union. This is also the year of the beginning of the Phaq@0i132020) of the EU ETS. Therefore
results of consistency examination between reported emissions and EU ETS data in-8rozex e
presented only from 2013 onwards. Consistency checks are performed to draw conclusions regarding
the completeness and sistency of the inventory.

From 2013 the representatives of the energy and manufacturing industry and aviation in Croatia that are
covered by the EU ETS have an obligation to monitor greenhouse gas emissions from their installations
and aircraft and to suafit to the competent authority an annual emission report. Annual emission reports
are verified by accredited independent verifiers. Prior to monitoring emissions, operators of stationary
installations have to apply for the greenhouse gas emission periciit glarantees that the monitoring
methodology applied is in line with monitoring and reporting rules.

The following EU ETS activities are represented in Croatia: combustion of fuels, refining of mineral oil,
production of pig iron or steel, productiona@ment clinker, production of lime, manufacture of glass,
manufacture of ceramic products, manufacture of mineral wool insulation materials, production of paper
and cardboard, production of carbon black, production of nitric acid, production of ammonia and
aviation. Majoriti of installationswere included on the basis of the combustion activity. Other
installations were included in the trading system primarily on the basis of their production activity,
neverthelesghey also use fuels for the combustiomeé&hhouse gases covered by the EU ETS that are
represented in Croatia are £&nd NO, later resulting only from the production of nitric acid. There
were around BEU ETS installations and one aircraft operator in Croatia in operatRi¥ilBresponsible

for approximately 35 % of total Croatian greenhouse gas emissions.

Monitoring methodologies laid down in the EU ETS monitoring and reporting rules are based on tiers
implying a definition of different levels of required data accuracy. Low tiers are retatstindard
(default) values that can be selected fipnedefined list of values mainly for emission factors and net
calorific values. In contrast to low tier approach, application of high tiers requires determination of
unique values for the specifiadl, material or product. If a high tier is requiréake operator hato

collect physical samples and apply analytical methods for determination of calculationifachigsion
factors, net calorific values, oxidation factor, conversion factor, biofnastion and carbon content.
Generally, higher tiers are always required for installations with large emissions whiamiggion
installations are allowed to apply low tiers.

Annex 53 to this report contains parameters for fuels used in Croatia prepared exclusively for operators
of the installations under the EU ETS. According to monitoring and reporting rules, for net calorific
value, emission factor and oxidation factor @pers have to apply under certain conditions standard
factors used by the Member State for its national inventory submission. In factatier isigher than

the tier for standard factors but lower than the tier which implies performing laboratoygemadh order

to provide operators withicomplete list of factorghetable presented in Annex®was introduced. For
calculating emissions in their annual emission reports operators use factor values from the table
published in the latest national gmtory
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1.5. Brief description of key categose

According to the Good 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
emissiondn the last reported year or belonging to the total trend, when ranked from contributing the
largest to smallest share in annual total and in the trend.

Summary table with the key categories identified for the latest reporting year (by level and tréned) on
basis of table 4.4 of volume 1 of the 2006 IPCC Guidelines is provided in Taddle 1.5

Table 1.51: Key categories summary table for 801

Tier 1 and Tier 2 Analysis- Source Analysis Summar

IPCC SourceCategories If Column C is Yes, Criteria for
Identification

1. Energy
Lle Tle
1.A.1 Fuel combustionEnergy Industries Gaseous Fuels COF Yes L2e T2e L1i T1i
T1i
1.A.1 Fuel combustionEnergy Industries Liquid Fuels COF Yes Lle Tle L1i T2i
Lle Tle
1.A.1 Fuel combustionEnergy Industries Solid Fuels COF Yes L2e T2e L1i T1i
1.A.2 Fuel combustionManufacturing Industries and ConstructioBaseous Lle Tle
Fuels COF Yes L2e T2e L1i T1i
1.A.2 Fuel combustion Manufacturing Industries and Constructioniquid Lle Tle
Fuels COF Yes L2e T2e L1i T1i
1.A.2 Fuel combustionManufacturing Industries and ConstructioBther
Fossil Fuels COF Yes Tle T1i
T1i
1.A.2 Fuel combustionManufacturing Industries and ConstructioBolid Fuels COF Yes Lle Tle L1i T2i
Lle Tle L1i T1i
1.A.3.b Road Transportation COF Yes L2e T2e L2i T2i
1.A.3.b Road Transportation NFO Yes L2e T2e
1.A.3.c Railways COF Yes T2i
1.A.3.d Domestic NavigationLiquid Fuels COF Yes Lle L1i
Lle Tle
1.A.4 Other SectorsBiomass CH1 Yes L2e T2e L1i
1.A.4 Other SectorsBiomass NFO Yes L2e T2e
Lle Tle T1i
1.A.4 Other SectorsGaseous Fuels COF Yes L2e T2e L1i T2i
Lle Tle
1.A.4 Other SectorsLiquid Fuels COF Yes L2e T2e L1i T1i
1.A.4 Other SectorsLiquid Fuels NFO Yes L2e T2e
1.A.4 Other SectorsSolid Fuels COF Yes Tle T1i
T1i
1.B.2.a FugitiveEmissions from FuelsOil and Natural Gas Oil CH1 Yes Tle T2i
1.B.2.b Fugitive Emissions from Fuel®il and Natural Gas Natural Gas CH1 Yes L2e T2e
Lle Tle L1i T1i
1.B.2.b Fugitive Emissions from Fuel®il and Natural Gas NaturalGas COF Yes L2e T2e L2i T2i
2. Industrial processes and product use
2.A.1 Cement Production COF Yes Lle Tle L1i T1i
2.B.1 Ammonia Production COF Yes Lle Tle L1i
2.B.2 Nitric Acid Production NFO Yes Tle T1i
2.B.8 Petrochemical and Carbon Black Production COF Yes Tle T1i
2.C.2 Ferroalloys Production COF Yes Tle T1i
2.C.3 Aluminium Production COF Yes T1i
2.C.3 Aluminium Production FCs Yes Tle T1i
2.D Nonenergy Products from Fuels and Solvent Use COF Yes T1i
F- Lle Tle L1i T1i
2.F.1 Refrigeration and Air conditioning gasses | Yes L2e T2e L2i T2i
3. Agriculture
Lle Tle T1i
3.A Enteric Fermentation CH1 Yes L2e T2e L1i T2i
3.B Manure Management CH® Yes Lle L1i
3.B Manure Management NFO Yes Lle Tle Tii
Lle L1i
3.D.1 Direct N20 Emissions From Managed Soils NFO Yes L2e T2e L2i
Lle L1i
3.D.2 Indirect N20O Emissions From Managed Soils NFO Yes L2e T2e L2i
4. Land use, land use change and forestry
4(ll1).Direct N20 emissions from N mineralization/immobilization [ N [ Yes | | [ i [ T2 |




Tier 1 and Tier 2 Analysis- Source Analysis Summary (Croatian Inventory,

IPCC SourceCategories If Column C is Yes, Criteria for
Identification

L1i T1i

4.A.1 Forest Land Remaining Forest Land COF Yes L2i T2i

L1i T1i

4.A.2 Land Converted tBorest Land COF Yes L2i T2i

L1i T1i

4.B.1 Cropland Remaining Cropland COF Yes L2i T2i

4.B.2 Land Converted to Cropland COF Yes L2i T2i

L1i T1i

4.C.2 Land Converted to Grassland COF Yes L2i T2i

4.D.2Land Converted to Wetlands COF Yes T2i

L1i T1i

4.E.2 Land Converted to Settlements COF Yes L2i T2i

L1i T1i

4.G Harvested Wood Products COF Yes L2i T2i

5. Waste

Lle Tle L1i T1i

5.A Solid Waste Disposal CH® Yes L2e T2e L2i T2i

T1i

5.D Wastewater Treatment and Discharge CH® Yes Lle Tle L1i T2i
5.D Wastewater Treatment and Discharge NFO Yes L2e T2e

Lle- Level excluding LULUCF Tierl  Tle- Trend excluding LULUCF Tierl
L2e- Level excluding LULUCF Tier2  T2e- Trend excluding LULUCF Tier2
L1i - Level including LULUCF- Tierl T1i - Trend including LULUCF Tierl
L2i - Level including LULUCF- Tier2 T2i - Trend including LULUCF Tier2

Key category analysis is provided by CRF Application too. Although there are differences between the
two analyses, large key sources were identified in both analyses. Some categories in CRF analysis
differed from categories which are provided in 2006 IPG@delines for key category analysis so
detailed comparison between them was not possible to make.

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

The uncertainties associated with both annual estinohtasissions and emission trends over time are
reported according to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories. The
uncertainties are estimated using Tier 1 and Tier 2 (Monte Carlo analysis) methods described by the
IPCC, which proide estimates of uncertainties by pollutant. The uncertainties are estimated for both
excluding LULUCF and including LULUCF due to the Good Practice Guidance for Land Use, Land
Use Change and Forestry.

Uncertainty in the emissions excluding LULUCF

The eimations of CQ-eq emissions were 23,792.80 kt ££9 for the year 2018 and 31,875.85 k€O
eq for the year 1990 without removals from LULUCF.

Monte Carlo analysis shows that with a certainty of 95% total emissions of all categories for the year
2018 (B,974.69 kt CQ@eq) according to simulation varies between 22,434.84 ki-00(2.5
percentile) and 25,706.31 kt G€q (97.5 percentile). Figure A212shows the distribution of total GO
emission for year 2018 with a corresponding probability defsitgtion (red line) that best matches the
simulation results.
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Monte Carlo analysis shows that with a certainty of 95% total simulated emissions of all categories
excluding LULUCF for the year 1990 (32,238.02 kt &40 varies between 30,382.30 kt £ (2.5
percentile) and 34,308.79 kt @@q(97.5 percentile).

Uncertainty in the trend excluding LULUCF

The Inventory trend excluding LULUCFi85.36%, simulated trend+25.56% and the 95% probability
range of the trend i82.23% (2,5 percentile) td852% (97.5 percentile).

Uncertainty in the emissions including LULUCF

The estimations of C£qg emissions were 18,698.57D,-eq for the year 2018 and 25,454.4Ckd-
eqfor the year 1990 with removals from LULUCF included.

Monte Carlo analysis shows that with a certainty of 95% total emissions of categories for the year 2018
(23,293.42 kCO-e0) according to simulation varies between 16,160.30&teq (2.5 percentile) and
30,354.44 KCO-eq(97.5 percentile).

Monte Calo analysis shows that with a certainty of 95% total simulated emissions of all categories
including LULUCEF for the year 1990 (29,115.20 kt £€2)) varies between 22,727.00 kt £€ (2.5
percentile) and 35,528.34 kt G@q(97.5 percentile).

Uncertaintyin the trend including LULUCF

The Inventory trend including LULUCF #26.54%, simulated trend{$9.00% and the 95% probability
range of the trend ig16.26% (2.5 percentile) to 14.50% (97.5 percentile), so the uncertainty introduced
in trend varies from20.29% to 40.72% with respect to the base year emissions.

The results of the Tier 1 approach ahd results of the Tier 2 approach are shown in Table A2.2
(Annex 2).

The results of the uncertainty analysis are used to drive improveimehis invenbry. Most efforts
were made to collect detailed information on AD and EFs (especially cespegyfic EFs) in order to
improvetheaccuracy of the emission calculation.

1.7. General assessment of completeness

Croatian inventory consists of the emissastimates for the period from 192018.

The completeness is evaluated following the IPCC methodology and appropriate use of the following
notation keys: NO (not occurred); NE (not estimated); NA (not applicable); IE (included elsewhere); C
(confidential) Detailed description by activities and gases of the status of the emission calculation is
given in corresponding CRF tables.

Generally, the objective of the completeness is achieved in compliance with the capabilities of

Republic of Croatia in coltging adequate and acceptable activity data. The issues related with lack of
activity data are described in sectoral chapters where necessary. The aim of the Croatian inventory is to
include all anthropogenic sources of GHGs in the future.



Chapter2: Trends in greenhouse gas emissions

2.1. Description and interpretation of emission trends for aggregated GHG
emissions

The total GHG emissions in 281excluding removalsybsinks, amounte@3792.80mil. t COx-eq
(equivalent C@Qemissions), which represer@5.4 % emission reduction compared to GHG emission
in the year 1990.

Overall decline of economic activities and energy consumption in the period12941 which was

mainly the consequence of the war in Croatia, had directly caused the decline in totensnufs
greenhouse gases in that period. With the entire national economy in transition process)esggne
intensive industries reduced their activities or phased out certain productions (e.g. blast furnaces in Sisak,
primary al umi ni unik, cpke plahuirc Rakag, which was Gandiderably reflected in
GHG emissions reduction. Emissions have started to increase in 1995 at an averageé/taterofear,

till 2008. Due tothe decreasing of economic activity within the period 2Q086, emisgin has been
reduéng constantly till 2014 when emissions started to grow slowly

The main reasons of GHG emission increase in the period2@¥bwas Energy (Public electricity and

Heat production and Transport), Industrial processes (Cement prodlgtienproduction, Ammonia
production, Nitric acid production and Consumption of HFCs) and Waste. Increase in Public electricity
and Heat production sector is mostly due to higher consumption of liquid fuels. Lately, cement, lime,
ammonia and nitric acid pdocers reached their highest producing capacity which has reflected on
emission levels. Waste disposal on land, as well as Wastewater treatment and discharge, have the greatest
impact on emission increase in Waste sector.

The main reasons of GHG emissidecrease in the period from 2008 to 2014 was economic asisis
well astheimplementation of measures for €€mission reduction according to National Action glan

for energy efficiency for the period from 2014 to 8@hdfor the period from 204to 2019. Namely,
because of the economic crisis, there adscrease in industrial production and consequedtgrease

in fuel consumption (greatest reduction in fuel consumption was in Manufacturing industries and
construction sector and also the transpot sector), and it was contributed to the GHG emission
decrease.

A decreasein economic activities after 2008 influenced a reduction in cement, lime, and steel
productions.

The results of the greenhouse gas (GHG) emission calculation are presentedddotifeom 1990 to
2018. Total emissions/removals of GHG and their trend in sectors are given in Table22k? and
in Figure 2.11 while the contribution of the individual gases is given in Table82211-4 and Figure
2.1-2.

Table 2.11: Emissios/removals of GHG by sectors from 1990 to 2kt COz-eq)

Greenhouse gas source and sink categories 1990 ’ 2000 ‘ 2005 ‘ 2010 ‘
1. Energy 21,731.3| 18,194.8| 21,583.4| 19,749.5| 19,499.5| 18,077.2
2. Industrial processes and product use 4,669.7 3,132.3 3,520.3 3,317.1 3,156.6 2,879.4
3. Agriculture 4,423.5 3,042.4 3,298.3 3,056.3 3,109.9 2,989.7
4. Land use, landse change and forestry -6,421.4| -6,9504| -7,806.2| -6,926.0| -5,723.6| -5,277.5
5. Waste 1,051.4 1,339.4 1,5184 1,910.9 1,941.9 1,941.1
6. Other NO NO NO NO NO NO
Total (with LULUCF) 25,454.4| 18,758.5| 22,114.2| 21,107.7| 21,984.3| 20,610.0
Total (withoutLULUCF) 31,875.8| 25,708.8| 29,920.4| 28,033.7| 27,707.9| 25,887.5
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