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Executive summary 

ES.1. Background information on greenhouse gas 

(GHG) inventories and climate change 

ES.1.1. Background information on climate change 

Climate change in Croatia over the period 1961-2010 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 well as in dry and 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 mainland than 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 trends of cold 

temperature indices (cold days and nights and cold spell duration index). 

The hottest year 2007 was for 1.5Á C warmer than the mean of the standard period 1961-1990., the 

coldest year 2005 was 0.1Á C colder. During the decade 2001-2010, spatial mean air temperature in nine 

years was higher than the corresponding referent averages. 

During the recent 50-year period (1961-2010) the annual precipitation amounts experienced prevailing 

insignificant trends that are increasing in the eastern lowland and decreasing elsewhere. The statistically 

significant decreases were found 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 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 the rest of the seasons' trends in 

dry spells of both categories are less consistent in magnitude and direction. 
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ES.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 Croatian Parliament passed the law on its ratification 

(Official Gazette, International Treaties No. 2/96). For the Republic of Croatia, the Convention came 

into force on 7 July 1996. As a country undergoing 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 I. By the amendment that came into force on 13 August 1998 Croatia was listed 

among Parties included in Annex I 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 4, paragraph 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 

Republic 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 by Article 21 of the Act on climate change and ozone layer 

protection (Official Gazette No, 127/2019). In this NIR, the inventory of the emissions and removals of 

the greenhouse gases (GHG) is reported for the period from 1990 to 2018. The NIR is prepared in 

accordance with the UNFCCC 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 the IPCC Good 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 Guidelines country-specific methods have been used where appropriate and where they provide 

more accurate emission data. The important part of the inventory preparation is the 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 undergone thirteen reviews so far, in-country review in 2004, 2007, 

2008, 2012 and 2018, centralized 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 anthropogenic activities and these include 

the following greenhouse gases: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), halogenated 

carbons (HFCs, PFCs), sulphur hexafluoride (SF6), nitrogen fluoride (NF3) and indirect greenhouse 

gases: carbon monoxide (CO), oxides of nitrogen (NOx), non-methane volatile organic compounds 

(NMVOCs) and sulphur dioxide (SO2). The greenhouse gases covered by the Montreal 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: Energy, Industrial 

Processes and Product Use, Agriculture, Land Use, Land-Use Change and Forestry and Waste. 

Generally, the methodology for emission calculation could be described as a product of the particular 
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activity data (e.g. 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 justified, whereas, on the contrary, the methodology gives typical values of 

emission factors 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 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 (EU) No 525/2013.) 

Institutional arrangement for inventory preparation in Croatia is regulated in Chapter II 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 of anthropogenic 

greenhouse gas emissions by sources and removals by sinks. Institutional arrangements for inventory 

management and preparation in Croatia could be characterized as decentralized and out-sourced with 

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 Institution, which is elected for a three-year period by 

public tendering. Committee for inter-sectoral 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 responsibility for the functioning of the 

National system in a sustainable manner, including: 

¶ mediation and exchange of data on GHG emissions and removals with international 

organisations and Parties to the Convention;  

¶ mediation and exchange of data with competent bodies and organisations of the European Union 

in a manner and within the time limits laid down by legal acts of the European Union;   

¶ control of methodology for emission calculation and GHG removal in line with good practices 

and national circumstances;  

¶ consideration and approval of the Greenhouse Gas Inventory Report prior to its formal 

submission to the Convention Secretariat.  

¶ organisation of GHG inventory preparation with the aim of meeting the deadlines; 

¶ collection of activity data;   

¶ development of quality 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;  

¶ implementation of the quality assurance procedure with regard to the GHG inventory in line 

with the quality assurance and quality control plan;  

¶ archiving of activity data on calculation of emissions, emission factors, and of documents used 

for inventory planning, preparation, quality control and quality assurance;   

¶ maintaining of records and reporting on authorised legal persons participating in the Kyoto 

Protocol flexible mechanisms; 

¶ selection of Authorised Institution (in Croatian: Ovlaġtenik) for preparation of the GHG 
inventory; 

¶ provide insight into data and documents for the purpose of technical reviews.  
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Authorised Institution is responsible for preparation of inventory, which includes: 

¶ emission calculation 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 on Climate 

Change, Instructions for reporting on GHG emissions as published on the Ministry's website, 

and on the basis of the activities 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, land-use 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 carry-over, into the next commitment 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 reporting 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 and decisions; 

¶ cooperation with the Secretariatôs ERTs for the purpose of technical review and 

assessment/evaluation of the inventory submissions.  

 

EKONERG ï Energy and Environmental Protection Institute was selected as Authorised Institution for 

preparation of 2020 inventory submission. 
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ES.1.2.2. Background information on supplementary information required under article 7, 

paragraph 1, of the Kyoto Protocol 

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 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.  

In Croatia, there is a long tradition of forest management and a comprehensive national system for 

monitoring, data collection and reporting on the condition and activities in the forestry sector. In that 

respect, the main effort was directed in the harmonization of current system with the KP-LULUCF 

requirements. In the beginning of 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 activities under 

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 elected activity under Article 3.4, data collection for estimation of 

carbon stock change and non-CO2 greenhouse gas emissions and uncertainty assessment and 

verification.  

The Ministry of Agriculture and MEE agreed that preparation of the annual GHG Inventory in 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 reporting. 

 

ES.1.2.3. Information on Kyoto Protocol units 

Assigned Amount Units (AAUs) 

Pursuant to Article 3(7bis), (8) and (8bis) of the Kyoto Protocol and Paragraph 2 of Annex I to document 

FCCC/SBSTA//2015/L.13, the assigned amount for the second commitment period is equal to the 

percentage inscribed in the third column of Annex B of the Annex to the Doha Amendment of 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 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 CO2-eq. 

 

Commitment period reserve 

Parties are required 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 reserve equals the lower of either 90% 

of a Partyôs assigned amount pursuant to Article 3(7bis), (8) and (8bis) or 100% of its most recently 

reviewed inventory, multiplied by 8. Table ES1.2-1 provides a calculation using both methods to 

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

applicable for the second commitment period for Croatia. 
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Table ES1.2-1: Commitment period reserve 

 t CO2-eq 

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 most recently 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 2019 are presented in Table ES1.2-2.  

 

Table ES1.2-2: Information on Kyoto Protocol units 

Reporting Item Description 

15/CMP.1 annex I.E paragraph 11: 

Standard electronic format (SEF) 

The Standard Electronic Format report for 2019 has been submitted to the UNFCCC 

Secretariat electronically. 

15/CMP.1 annex I.E paragraph 12: 

List of discrepant transactions 

No discrepant transactions occurred in 2019. 

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

List of CDM notifications 

No CDM notifications occurred in 2019. 

15/CMP.1 annex I.E paragraph 15: 

List of non-replacements 

No non-replacements occurred in 2019. 

15/CMP.1 annex I.E paragraph 16: 

List of invalid units 

No invalid units exist as at 31 December 2019. 

15/CMP.1 annex I.E paragraph 17 

Actions and changes to address 

discrepancies 

No actions were taken or changes made to address discrepancies for the period under 

review. 

15/CMP.1 annex I.E 

Publicly accessible information 

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/tematska-podrucja/zrak-klima-

tlo/klimatske-promjene in Croatian language. 

15/CMP.1 annex I.E paragraph 18 

CPR Calculation 

The commitment period reserve equals the lower of either 90% of a Partyôs assigned 

amount pursuant to Article 3(7bis), (8) and (8bis) or 100% of its most recently 

reviewed inventory, multiplied by 8 (Table 1.1-1). 

 

There has not been any issuance, acquisition, holding, transfer, cancellation, retirement and/or carry-

over of CP2 AAUs, RMUs, ERUs, CERs, tCERs and lCERs in 2019. 

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 Regulation (EU) No 389/2013. Retirement 

transactions have been performed to account for the CP1 emissions. 
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SEF report which is submitted together with this report contains the information on the transactions in 

the reporting period, the year 2019. Croatia 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. 

 

ES.1.2.4. Changes in the national system 

There were no changes in the national system from the last report. 

 

ES.1.2.5. Changes in national registry 

Changes in national registry are given in the table ES1.2-3. 

 

Table ES1.2-3: Changes in national registry 

Reporting Item Description 

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

Change of name or contact 

The organization designated as the national administrator of the Croatian part of Union 

Registry has been changed during the reported period from "Croatian Agency for the 

Environment and Nature" to "Ministry of Environment and Energy". 

The e-mail address domain of appointed national administrators has been changed 

during the reported period from haop.hr to mzoe.hr. 

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

Change regarding cooperation arrangement 

No change in cooperation arrangement occurred during the reported period. 

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

Change to database structure or the capacity of 

national registry 

There have been no new EUCR releases after version 8.2.2 (the production version at 

the time of the last Chapter 14 submission). 

No change was therefore required to the database and application backup plan or to 

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 period. 

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

Change regarding conformance to technical 

standards 

No changes have been introduced since version 8.2.2 of the national registry (Annex 

B).  

It is to be noted that each release of the registry is subject to both regression testing 

and tests related to new functionality. These tests also include thorough testing against 

the DES and are carried out prior to the relevant major release of the version to 

Production (see Annex B).  

No other change in the registry's conformance to the technical standards occurred for 

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) 

Change regarding 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 reported 

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 data integrity 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. 
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Reporting Item Description 

1/CMP.8 paragraph 23 

PPSR account 

Previous period surplus reserve (PPSR) account will be established in the Consolidated 

System of European Registries (CSEUR). 

 

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

 

ES.1.2.6. Information on minimization of activities 

According to paragraph 24 of the Annex to Decision 15/CMP.1 Parties included in Annex II, and other 

Parties included in Annex I 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 assessments or sustainability impact assessments for 

EU legislative proposals or trade agreements respectively, such as specific proposals on climate action 

or cross-border sectoral measures including energy, transport, industry and agriculture.  

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 measures that minimise adverse social, environmental 

and economic impacts on non-Annex I Parties is provided.  

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

The ongoing liberalization of the energy market is in line with EU policies 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 subsidies associated with the use of environmentally unsound and unsafe 

technologies 

In Republic of Croatia, no subsidies for environmentally unsound and unsafe technologies have been 

identified. 

c) Technological development of non-energy 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 Fourth National Energy Efficiency Action Plan for the 2017- 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 energy efficiency 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 Reconstruction and Development (HBOR), 

- energy efficiency projects with repayment through savings (ESCOs), 

- increasing energy efficiency in buildings 

- energy audits in the industry, 
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- 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, 

- eco-design of energy-using 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 the above mentioned activity, Republic of Croatia does not take part in any such activity. 
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ES.2. Summary of national emission and removal-

related trends 
In this chapter, national emissions and removals for the Republic of Croatia are presented for the period 

from 1990 to 2018. The results are presented as total emissions of all greenhouse gases in CO2 

equivalents over sectors and then as emissions for the individual greenhouse gas by sectors. Since the 

certain greenhouse gases have different irradiation 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 impact on the greenhouse effect of 

the certain gas compared to CO2 impact which is accordingly defined as a referent value. In that case, 

the emission of greenhouse gases is presented as the equivalent emission of carbon dioxide (CO2 -eq). If 

the removal of greenhouse gases occurs (e.g. the absorption of CO2 at 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 CO2 equivalent emissions are defined in Annex III of Decision 

24/CP.19 Revision of the UNFCCC reporting guidelines on annual inventories for Parties included in 

Annex I to the Convention. Global warming potential values for certain gases (100- year time horizon) 

are presented below. 

Gas   Global Warming Potential 

Carbon dioxide (CO2)  1 

Methane (CH4)   25 

Nitrous oxide (N20)  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.2-1, ES.2-2 

and in Figure ES.2-1 while the contribution of the individual gases is given in Tables ES.2-3, ES.2-4 and 

Figure ES.2-2. 
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Table ES.2-1: Emissions/removals of GHG by sectors for the every five years from 1990 to 2012 (kt CO2-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.  Land use, land-use change and forestry -6,421.4 -6,950.4 -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 (without LULUCF) 31,875.8 25,708.8 29,920.4 28,033.7 27,707.9 25,887.5 

 

Table ES.2-2: Emissions/removals of GHG by sectors for the period from 2013 to 2018 (kt CO2-eq) 

Greenhouse gas source and sink categories 2013 2014 2015 2016 2017 2018 

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, land-use change and forestry -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 (without LULUCF) 24,463.8 23,697.3 24,125.3 24,275.3 25,032.1 23,792.8 

 

Figure ES2-1: Trend of GHG emissions, by sectors 
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Tables ES.2-1, ES.2-2 and Figure ES.2-1 represents the contribution of the individual sectors to total 

emissions and removals of the GHGs. The largest contribution to the GHGs emission in 2018 excluding 

LULUCF has the Energy sector with 69.1 %, followed by Agriculture with 11.4 %, Industrial Processes 

and product use with 10.9 % and Waste with 8.6 %. This structure is with minor changes consistent 

through all the observed period from 1990 to 2018.  In the year 2018, the total GHG emissions in Croatia 

was 23,792.8 kt CO2-eq excluding LULUCF sector while the total emission was 18,698.5 kt CO2-eq 

including the LULUCF sector which represents removals by sink from 21.4 % in that year. 

 

Table ES.2-3: Emissions/removals of GHG by gases for the every five years from 1990 to 2012 (kt CO2-eq)  

Greenhouse gas emissions 1990 2000 2005 2010 2011 2012 

CO2 emissions without net CO2 from 

LULUCF 

23,329.2 19,694.4 23,330.1 21,050.9 20,682.4 19,114.8 

CO2 emissions with net CO2 from 

LULUCF 

16,858.5 12,542.7 15,453.8 14,019.0 14,814.6 13,650.7 

CH4 emissions without CH4 from 

LULUCF 

4,382.4 3,425.7 3,833.0 4,145.2 4,095.3 4,048.5 

CH4 emissions with CH4 from LULUCF 4,383.7 3,522.6 3,835.7 4,146.9 4,114.0 4,087.4 

N2O emissions without N2O from 

LULUCF 

2,913.5 2,429.1 2,478.4 2,449.8 2,524.6 2,317.7 

N2O emissions with N2O 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 

SF6 10.5 11.6 13.0 9.0 9.4 9.2 

NF3 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.2-4: Emissions/removals of GHG by sectors for the every five years from 2013 to 2018 (kt CO2-eq) 

Greenhouse gas emissions 2013 2014 2015 2016 2017 2018 

CO2 emissions without net CO2 from LULUCF 18,454.6 17,705.0 17,840.8 18,105.0 18,737.7 17,718.6 

CO2 emissions with net CO2 from LULUCF 12,270.0 11,497.2 12,573.8 12,789.0 14,009.0 12,501.1 

CH4 emissions without CH4 from LULUCF 3,812.2 3,854.5 3,946.5 4,085.0 4,069.1 3,888.7 

CH4 emissions with CH4 from LULUCF 3,814.1 3,854.8 3,960.5 4,093.9 4,138.3 3,890.0 

N2O emissions without N2O from LULUCF 1,721.7 1,656.3 1,850.3 1,595.4 1,730.6 1,685.8 

N2O emissions with N2O 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 

SF6 6.1 6.8 5.2 6.4 5.7 5.5 

NF3 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) 18,403.5 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 
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Figure ES2-2: Trend of GHG emissions, by gases 

 

 

Tables ES.2-3, ES.2-4 and Figure ES.2-2 represents the contribution of the individual gasses to total 

emissions and removals of the GHGs. The largest contribution to the GHGs emission in 2018 excluding 

LULUCF has CO2 emission with 74.5 %, followed by CH4 with 16.3 %, N2O with 7.1 % and HFCs, 

PFCs and SF6 with 2.1 %. 
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ES.3.  Overview of source and sink category emission 

estimates and trends 

ES.3.1.  Greenhouse gas emissions by sectors 

ENERGY SECTOR 

The Energy sector is the largest contributor to GHG emissions. In the year 2018, the GHG emission from 

the Energy sector was 4.5 % lower in relation to 2017 and 24,4 % lower in relation to 1990. The 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 anthropogenic emission of greenhouse 

gases. It accounts for approximately 70 % of the total emission of all greenhouse gases presented as 

equivalent emission of CO2. Looking at its contribution to the total emission of carbon dioxide (CO2), 

the energy sector accounts for about 90 %. The contribution of energy in methane (CH4) in total CO2-eq 

emission is substantially smaller (8 %) while the contribution of energy in nitrous oxide (N2O) in total 

CO2-eq emission is quite small (about 2 %). Emissions from fossil fuel combustion comprise the majority 

(more than 95 %) of energy-related emissions. Emission of individual subsectors is presented in the 

Table ES.3-1. 

 

Table ES.3-1: Energy subsectors total emissions by gases for the period 1990-2018 (kt CO2-eq) 

GHG   source   and   sink   

categories 
1990 1995 2000 2005 2010 2015 2016 2017 2018 

1. Energy 21,731.3 16,033.2 18,194.8 21,583.4 19,749.5 16,625.2 17,009.5 17,388.1 16,443.0 

A. Fuel comb. 20,701.3 14,879.8 17,229.9 20,545.8 18,912.5 16,167.2 16,583.8 16,891.4 15,992.8 

 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. 5,529.0 2,967.9 3,115.6 3,739.0 3,030.1 2,232.0 2,236.8 2,439.4 2,421.3 

 3.  Transport 3,882.8 3,367.4 4,443.3 5,549.2 5,954.7 5,973.1 6,194.9 6,662.2 6,428.2 

 4.  Other sectors 4,217.9 3,310.8 3,865.1 4,420.1 4,024.4 3,219.5 3,276.8 3,296.6 3,205.4 

 5.  Other NO,IE NO,IE NO,IE NO,IE NO,IE NO,IE 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 28.2 NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA NO,NA 

 2.  Oil and 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 

storage 

NO NO NO NO NO NO NO NO NO 

 

The largest part (39.1 % in 2018) of the emissions are a consequence of fuel combustion in Transport, 

next is the combustion in Energy industries (23.9 % in 2018) and third is combustion in small stationary 

energy sources, such as Commercial/ Institutional, Residential and Agriculture/ Forestry/ Fishing (19.5 

% in 2018). Manufacturing Industries and Construction contribute to total emission from the Energy 

sector with 14.7 %, while Fugitive Emissions from Fuels contribute with about 2.8 %. 

 

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 contribute with 93.5 % in total sectoral emission 

in 2018. The iron production in blast furnaces and aluminium 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 period 1996 - 

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 
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decrease in emissions from the chemical industry in 2013 and onwards is due to a strong reduction of 

N2O emissions from the nitric acid production after applying abatement technology. In 2018 emissions 

from industrial processes were decreased by 4.4 % regarding 2017 and decreased by 55.5 % regarding 

1990. Industrial processes and product use contributed to total GHG emissions with 10.9 % in 2018. 

Emission of individual subsectors is presented in the Table ES.3-2. 

 

Table ES.3-2: Industrial processes subsectors total emissions by gases for the period 1990-2018 (kt CO2-eq) 

GHG   source   and   sink   

categories 
1990 1995 2000 2005 2010 2015 2016 2017 2018 

2.  Industrial processes and 

product use 
4,669.7 2,461.8 3,132.3 3,520.3 3,317.1 2,823.2 2,489.0 2,738.0 2,590.9 

 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.  Non-energy products  227.9 159.2 72.8 112.1 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 CH4 and N2O in the Agricultural sector is conditioned by different agricultural activities. 

For the emission of CH4, the most important source is livestock farming (Enteric Fermentation) which 

makes 36.1 % of sectoral CO2-eq emission. The number of cattle showed a continuous decrease in the 

period from 1990 to 2000. As a consequence, this led to CH4 emission reduction. In the year 2000, the 

number of cattle has started increasing and this trend was mostly retained until 2006. From 2007 to 2010, 

cattle number decreased and remained at approximately the same level in 2013 and 2014. Compared to 

2017, in 2018 CO2-eq emission from Enteric fermentation decreased by 5.7 %. As for Manure 

management emissions, CO2-eq emission decreased by 6.4 % in 2018 compared to 2017. 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 mostly influenced 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. CO2-eq emission from Agricultural soils increased in 2018 compared to 2017 by 

1.5 %. Overall, in the year 2018, the GHG emission from the Agriculture sector decreased by 3.0 % in 

comparison with 2017. Emission of individual subsectors is presented in the Table ES.3-3.  
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Table ES.3-3: Agriculture subsectors total emissions by gases for the period 1990-2018 (kt CO2-eq) 

GHG   source   and   sink   

categories 
1990 1995 2000 2005 2010 2015 2016 2017 2018 

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 21.5 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 carbon-cont.  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 No. NN 68/18, 115/18, 98/19) regulates 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 acceptability. 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 and their contribution to the global 

carbon cycle. Planning activities in the forestry 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 area, necessary 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 background for forest improvement 

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

According to Forest Management Area Plan of the Republic of Croatia (2006-2018), the forests and the 

forest land cover 47.5 % of the total surface area. By its origin, approximately 95 % of the forests in 

Croatia were formed by natural regeneration (according to the national definitions applied in the sector) 

and the 5 % of the forests are grown artificially. The Plan determines, for 2006, the growing stock of 

about 398 millions of m3 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 (Abies alba), Narrow-leafed Ash (Fraxinus 

angustifolia), Spruce (Picea abies), Black Alder (Alnus glutinosa), Black Locust (Robinia 

pseudoacacia), Turkey Oak (Quercus cerris) and other.  

The methodology used for CO2 removal calculation is taken from the IPCC and it is based 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.3-4 shows the CO2 removal trend in the forestry sector. Removals arisen in the LULUCF sector 

contribute with 27.2 % to the total emissions of CO2 eq in Croatia including LULUCF in the year 2018. 
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Table ES.3-4: Removal trends in LULUCF sector from 1990-2018 (kt CO2-eq) 

GHG   source   and   

sink   categories 
1990 1995 2000 2005 2010 2015 2016 2017 2018 

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 includes the following categories: solid waste disposal, biological treatment of solid waste, 

incineration and open burning of waste and wastewater treatment and discharge. Solid waste disposal 

represents dominant CH4 emission source from that sector.  

86.9 % of sectoral emissions refer to the emissions from solid waste disposal in 2018, compared to 51.3 

% in 1990. An increase in generated and disposed of solid 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 undertaken 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 48.7 % in 1990. Decrease in emissions during the reporting period 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 (industrial 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 with 8.6 % in 2018. Emission of individual subsectors 

is presented in the Table ES.3-5. 

 

Table ES.3-5: Waste subsectors total emissions by gases for the period 1990-2018 (kt CO2-eq) 

GHG   source   and   sink   

categories 
1990 1995 2000 2005 2010 2015 2016 2017 2018 

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 waste 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 (CO2) 

Carbon dioxide is the most significant anthropogenic GHG. The most significant anthropogenic sources 

of CO2 emissions in Croatia are the processes of fossil fuel combustion for electricity or/and heat 

production, transport and industrial processes (cement and ammonia production). The results of the CO2 

emission calculation in Croatia are presented in Table ES.3.2-1. 

 

Table ES.3.2-1: CO2 emission/removal by sectors from 1990-2018 (kt CO2) 

GHG   source   and   sink   

categories 
1990 1995 2000 2005 2010 2015 2016 2017 2018 

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 CO2 emission without 

LULUCF 

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 

Total CO2 emission with 

LULUCF 

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 involve fuel 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 anthropogenic GHG emission 

with a share of 88.5 % in total CO2 emission (presented as CO2 emission without LULUCF). CO2 

emission from fuel combustion and fugitive emissions makes the largest part of CO2 emission. Emission 

by sub-sectors is presented in Table ES.3.2-2. 

 

Table ES.3.2-2: CO2 emission by sub-sectors from 1990-2018 (kt CO2) 

GHG source 

categories 
1990 1995 2000 2005 2010 2015 2016 2017 2018 

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 

Const. 

5,501.7 2,954.7 3,103.1 3,723.7 3,015.8 2,222.7 2,228.7 2,429.6 2,411.0 

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 600.6 853.7 726.3 777.5 566.3 255.7 222.5 295.8 266.6 

Total CO2 emis 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 

 

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 sub-sectors in the framework of the formal IPCC methodology (i.e. Sectoral 

approach).  

The energy most intensive stationary sub-sector is Energy Industries (electricity and heat production, 

refineries and oil and gas field combustion). In the framework of the sub-sector Manufacturing Industries 
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and Construction, the largest CO2 emissions 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 and steel industry and non-ferrous metal industry. Furthermore, 

this sub-sector includes electricity and heat production in the manufacturing industry for manufacturing 

processes.  

Transport sector is also one of the more important CO2 emission sources. This sector includes emission 

from road transport, civil aviation, railways and navigation. In the year 2018, the CO2 emission from the 

Transport sector contributed with 35.8 % to the national total CO2 emission. The largest part of the CO2 

emission from the Transport sector arises from road transport (96.4 % of CO2 emission from the transport 

sector in 2018) followed by national navigation, domestic civil aviation and railways.  

Biomass combustion (fuelwood and waste wood, biodiesel, biogas) also results in greenhouse gas 

emissions. CO2 emission from biomass is not included in balance according to the Guidelines, due to 

assumption that life-cycle CO2 emitted is formerly absorbed for the growth of biomass. Sinks or CO2 

emissions resulted in change of forest biomass is calculated in the LULUCF sector.  

Fugitive GHG emission from coal, liquid fuels and natural gas, resulted from exploration of minerals, 

production, processing, transport, distribution and activities during mineral use is also included in this 

sector. 

 

INDUSTRIAL PROCESSES AND PRODUCT USE 

The GHG emission is a by-product in various industrial processes, where the raw material is chemically 

transformed into final product. Industrial processes where the contribution to CO2 emission is identified 

as relevant are the production of cement, lime, ammonia, as well as the use of limestone and soda ash in 

various industrial activities.  

General methodology used for emission calculation from industrial processes, 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 industrial processes are in most cases collected by a direct survey of 

manufacturers. The results of the CO2 emission calculation for industrial processes are shown in Table 

ES.3.2-3. 

 

Table ES.3.2-3: CO2 emission from Industrial Processes and product use for the period from 1990-2018 (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 1.1 1.9 9.0 

Non-energy 

products  

227.9 159.2 72.8 112.1 91.9 70.7 76.5 73.5 82.9 

Total CO2 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 significant CO2 industrial processes emission sources are the production of cement, ammonia 

and lime. In 2018, the mineral industry contributes to total sectoral CO2 emission with 69.3 % and 

chemical industry with 26.0 %. Generally, CO2 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 period 1996-

2008 emissions slightly increased. Production of iron and aluminium was stopped in 1992. A decrease 

of economic activities after 2008 influenced a reduction in cement, lime, ammonia and steel productions. 

In 2018 CO2 emissions from industrial processes decreased by 5.1 %, regarding the year 2017. 

 



  

30 

ES.3.2.2. Methane emission (CH4) 

The major sources of methane (CH4) emission are fugitive emission from production, processing, 

transportation and activities related to fuel use in Energy sector, Agriculture and Waste Disposal on 

Land. In Table ES.3.2-4, sectoral and total CH4 emissions are reported. 

 

Table ES.3.2-4: CH4 emission in Croatia in the period from 1990-2018 (kt CH4) 

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, 

IE,NA 

NO,NE, 

IE,NA 

NO,NE, 

IE,NA 

NO,NE, 

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 CH4 emission 175.35 139.16 140.91 153.43 165.88 164.56 158.42 163.76 165.53 

 

In the Agricultural sector, there 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 management). The total 

methane emission for domestic animals is being calculated as a sum of emission from enteric 

fermentation and emission-related 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 degradable organic carbon (DOC) which is 

defined as carbon content in different types of organic biodegradable wastes. Of the total amount of 

municipal solid waste generated in 2018, 31 % (553,791 tonnes) was separately collected fractions. The 

largest separately collected fractions were paper and cardboard waste (32.8 %), bulky waste (18.3 %) 

and biowaste (12.6 %), followed by glass (9.5 %), plastic (7.5 %), electrical and electronic waste (6.9 

%), metal waste (6.1 %), wood (2.1 %), textile (0.5 %), batteries and accumulators (0.02%), and other 

waste (3.7 %). As for the Wastewater treatment and discharge in Croatia, aerobic biological process is 

used mostly in wastewater treatment. Anaerobic process is applied in some industrial wastewater 

treatment, which results in CH4 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 CH4 emissions.  

 

ES.3.2.3. Nitrous oxide emission (N2O) 

The most important sources of N2O emissions in Croatia are agricultural activities, nitric acid production, 

but as well, the N2O emissions occur in the energy sector and waste management. In Table ES.3.2-5 the 

N2O emission is reported according to sectors.  

Table ES.3.2-5: N2O emission in Croatia for the period from 1990-2018 (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 
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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 N2O emission 9.94 7.88 8.50 8.54 8.57 6.65 5.78 6.38 6.07 

 

In the Agricultural sector, three N2O emission sources are determined: direct N2O emission from 

agricultural soils, direct N2O emission from livestock farming and indirect N2O emission induced by 

agricultural activities. 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 cultivation of histosols and amount of nitrogen from 

the application of sewage sludge is separately analyzed.  

In Industrial Processes sector, the N2O emission occurs in nitric acid production, which is used as a raw 

material in nitrogen mineral fertilizers. In the framework of the N2O reduction measure analysis, the 

possibility for application of non-selective catalytic reduction device was considered, whereby the nitric 

acid production influence on N2O emissions would be practically eliminated.  

In the Energy sector, the emission was calculated on the basis of fuel consumption and adequate emission 

factors (IPCC). The major sources of N2O emission in the Energy sector is the use of three-way catalytic 

converters in road transport motor vehicles.  

N2O emission from the Waste 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 Statistical Database. Extrapolation method 

has been used for calculation of insufficient data. 

 

ES.3.2.4. Halogenated carbons (HFC, PFC),SF6 and NF3 emissions 

Synthetic GHGs include halogenated carbons (HFCs and PFCs) and sulphur hexafluoride (SF6). 

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 responsible for the monitoring of 

consumption of substitutes and a mixture of substitutes for gases that deplete the ozone layer. There is 

no production of HFCs PFCs, SF6 and NF3 in Croatia; therefore, all quantities of these gases are 

imported. Minor quantities of some substances are exported.  

Croatia is an Article 5 country, according to 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 I 

countries. According to survey carried out among major agents, users and consumers of these gases, 

information related to consumption of HFCs, PFCs, SF6 and NF3 (provided by the MEE) was used for 

emission calculation which is presented in kt of CO2-eq and showed in Table ES.3.2-6. 

 

Table ES.3.2-6: HFCs, PFCs and SF6 emission in the period from 1990-2018 (kt CO2-eq) 

GHG   source   and   

sink   categories 
1990 1995 2000 2005 2010 2015 2016 2017 2018 

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 SF6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

NF3 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. indirect GHGs) 
The photochemically active gases, carbon monoxide (CO), oxides of nitrogen (NOX) and non-methane 

volatile organic compounds (NMVOCs) indirectly contribute to the greenhouse gas effect. These are 

generally called indirect greenhouse gases or ozone precursors because they are involved in the creation 

and degradation of ozone which is also one of the greenhouse gases. Sulphur dioxide (SO2), as a 

precursor of sulphate and aerosols, is believed to contribute negatively to the greenhouse effect. 

Emissions of indirect GHGs have been taken from the draft of emission inventory report óRepublic of 

Croatia Informative Inventory Report for LRTAP Convention for the Year 2018 Submission to the 

Convention on Long-range Transboundary Air Pollutionô.The calculations of aggregated results for the 

emissions of indirect gases in the period 1990-2018 are given in table ES.4.1-1.  

 

Table ES.4.1-1: Emissions of ozone precursors and SO2 by sectors (kt)  

Polutants 1990 1995 2000 2005 2010 2015 2016 2017 2018 

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 

SO2 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 CO2, in accordance with paragraph 29 of the 

UNFCCC Inventory Reporting Guidelines, Croatia does not choose to report indirect CO2 emissions 

from the atmospheric oxidation of CH4, CO and NMVOCs, or indirect N2O emissions arising from 

sources other than those in the agriculture and LULUCF sectors. 
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Chapter 1: Introduction 

1.1. Background information on GHG inventories and climate change  

1.1.1. Background information on climate change  

Climate change in Croatia over the period 1961-2010 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 well as in dry and 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 mainland than 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 trends of cold 

temperature indices (cold days and nights and cold spell duration index). 

The hottest year 2007 was for 1.5 ÁC warmer than the mean of the standard period 1961-1990., the 

coldest year 2005 was 0.1ÁC colder. During the decade 2001-2010, spatial mean air temperature in nine 

years was higher than the corresponding referent averages. 

During the recent 50-year period (1961-2010) the annual precipitation amounts experienced prevailing 

insignificant trends that are increasing in the eastern lowland and decreasing elsewhere. The statistically 

significant decreases were found 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 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 the rest of the seasons' trends in 

dry spells of both categories are less 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 Croatian Parliament passed the law on its ratification 

(Official Gazette, International Treaties No. 2/96). For the Republic of Croatia, the Convention came 

into force on 7 July 1996. As a country undergoing 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 I. By the amendment that came into force on 13 August 1998 Croatia was listed 

among Parties included in Annex I 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 4, paragraph 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. 
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Regulation on the Monitoring of Greenhouse Gas Emissions, Policies and Mitigation Measures in the 

Republic 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 by Article 20 of the Act on Climate Change and Ozone Layer 

Protection (Official Gazette No. 127/19).  

In this NIR, the inventory of the emissions and removals of the greenhouse gases (GHG) is reported for 

the period from 1990 to 2018. The NIR is prepared in accordance with the UNFCCC 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 the IPCC Good 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 Guidelines country-

specific methods have been used where appropriate and where they provide more accurate emission data. 

The important part of the inventory preparation is the 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 undergone thirteen reviews so far, in-country review in 2004, 2007, 

2008, 2012 and 2018, centralized 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 anthropogenic activities and these include 

the following greenhouse gases: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), halogenated 

carbons (HFCs, PFCs), sulphur hexafluoride (SF6), nitrogen fluoride (NF3) and indirect greenhouse 

gases: carbon monoxide (CO), oxides of nitrogen (NOx), non-methane volatile organic compounds 

(NMVOCs) and sulphur dioxide (SO2). The greenhouse gases covered by the Montreal 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: Energy, Industrial 

Processes and Product Use, Agriculture, Land Use, Land-Use 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 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 justified, whereas, on 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 Protocol  

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 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.  

In Croatia, there is a long tradition of forest management and a comprehensive national system for 

monitoring, data collection and reporting on the condition and activities in the forestry sector. In that 

respect, the main effort was directed in the harmonization of current system with the KP-LULUCF 

requirements. In the beginning of 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 
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of data collection and preparation of information related to accounting of LULUCF activities under 

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 elected activity under Article 3.4, data collection for estimation of 

carbon stock change and non-CO2 greenhouse gas emissions and uncertainty assessment and 

verification.  

The Ministry of Agriculture and MEE agreed that preparation of the annual GHG Inventory in 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 reporting. 

 

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 I to document 

FCCC/SBSTA//2015/L.13, the assigned amount for the second commitment period is equal to the 

percentage inscribed in the third column of Annex B of the Annex to the Doha Amendment of 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 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 CO2-eq. 

 

Commitment period reserve 

Parties are required 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 reserve equals the lower of either 90% 

of a Partyôs assigned amount pursuant to Article 3(7bis), (8) and (8bis) or 100% of its most recently 

reviewed inventory, multiplied by 8. Table 1.1-1 provides a calculation using both methods to calculate 

the commitment period reserve. The last column presents the commitment period reserve applicable for 

the second commitment period for Croatia. 

Table 1.1-1: Commitment period reserve 

 t CO2-eq 

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 most recently 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 2019 are presented in Table1.1-2.  
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Table 1.1-2: Information on Kyoto Protocol units 

Reporting Item Description 

15/CMP.1 annex I.E paragraph 11: 

Standard electronic format (SEF) 

The Standard Electronic Format report for 2019 has been submitted to the UNFCCC 

Secretariat electronically. 

15/CMP.1 annex I.E paragraph 12: 

List of discrepant transactions 

No discrepant transactions occurred in 2019. 

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

List of CDM notifications 

No CDM notifications occurred in 2019. 

15/CMP.1 annex I.E paragraph 15: 

List of non-replacements 

No non-replacements occurred in 2019. 

15/CMP.1 annex I.E paragraph 16: 

List of invalid units 

No invalid units exist as at 31 December 2019. 

15/CMP.1 annex I.E paragraph 17 

Actions and changes to address 

discrepancies 

No actions were taken or changes made to address discrepancies for the period under 

review. 

15/CMP.1 annex I.E 

Publicly accessible information 

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/tematska-podrucja/zrak-klima-

tlo/klimatske-promjene in Croatian language. 

15/CMP.1 annex I.E paragraph 18 

CPR Calculation 

The commitment period reserve equals the lower of either 90% of a Partyôs assigned 

amount pursuant to Article 3(7bis), (8) and (8bis) or 100% of its most recently 

reviewed inventory, multiplied by 8 (Table 1.1-1). 

 

There has not been any issuance, acquisition, holding, transfer, cancellation, retirement and/or carry-

over of CP2 AAUs, RMUs, ERUs, CERs, tCERs and lCERs in 2019. 

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 Regulation (EU) No 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 2019. Croatia 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 in the national system 

There were no changes in the national system from the last report. 

 

1.1.6. Changes in national registry 

Changes in national registry are given in the table 1.1-3. 
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Table 1.1-3: Changes in national registry 

Reporting Item Description 

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

Change of name or contact 

The organization designated as national administrator of the Croatian part of Union 

Registry has been changed during the reported period from "Croatian Agency for the 

Environment and Nature" to "Ministry of Environment and Energy". 

The e-mail address domain of appointed national administrators has been changed 

during the reported period from haop.hr to mzoe.hr. 

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

Change regarding cooperation arrangement 

No change in cooperation arrangement occurred during the reported period. 

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

Change to database structure or the capacity of 

national registry 

There have been no new EUCR releases after version 8.2.2 (the production version at 

the time of the last Chapter 14 submission). 

No change was therefore required to the database and application backup plan or to 

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 period. 

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

Change regarding conformance to technical 

standards 

No changes have been introduced since version 8.2.2 of the national registry (Annex 

B).  

It is to be noted that each release of the registry is subject to both regression testing 
and tests related to new functionality. These tests also include thorough testing against 

the DES and are carried out prior to the relevant major release of the version to 

Production (see Annex B).  

No other change in the registry's conformance to the technical standards occurred for 

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) 

Change regarding 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 reported 

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 data integrity 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 will be established in the Consolidated 

System of European Registries (CSEUR). 

The Annexes A and B are 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 the requirements, 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 (EU) No 525/2013.) 

Institutional arrangement for inventory preparation in Croatia is regulated in Chapter II 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 of anthropogenic 

greenhouse gas emissions by sources and removals by sinks. Institutional arrangements for inventory 

management and preparation in Croatia could be characterized as decentralized and out-sourced with 

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 Institution, which is elected for a three-year period by 

public tendering. Committee for inter-sectoral 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 responsibility for the functioning of the 

National system in a sustainable manner, including: 

¶ mediation and exchange of data on GHG emissions and removals with international 

organisations and Parties to the Convention;  

¶ mediation and exchange of data with competent bodies and organisations of the European Union 

in a manner and within the time limits laid down by legal acts of the European Union;   

¶ control of methodology for emission calculation and GHG removal in line with good practices 

and national circumstances;  

¶ consideration and approval of the Greenhouse Gas Inventory Report prior to its formal 

submission to the Convention Secretariat.  

¶ organisation of GHG inventory preparation with the aim of meeting the deadlines; 

¶ collection of activity data;   

¶ development of quality 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;  

¶ implementation of the quality assurance procedure with regard to the GHG inventory in line 

with the quality assurance and quality control plan;  

¶ archiving of activity data on calculation of emissions, emission factors, and of documents used 

for inventory planning, preparation, quality control and quality assurance;   

¶ maintaining of records and reporting on authorised legal persons participating in the Kyoto 

Protocol flexible mechanisms; 

¶ selection of Authorised Institution (in Croatian: Ovlaġtenik) for preparation of the GHG 

inventory; 

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

 

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

¶ emission calculation 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 on Climate 

Change, Instructions for reporting on GHG emissions as published on the Ministry's website, 

and on the basis of the activities data;   
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¶ 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, land-use 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 carry-over, into the next commitment 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 reporting 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 and decisions; 

¶ cooperation with the Secretariatôs ERTs for the purpose of technical review and 

assessment/evaluation of the inventory submissions.  

 

EKONERG ï Energy and Environmental Protection Institute was selected as Authorised Institution for 

preparation of 2020 inventory 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 sector in Croatia. 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 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 source-category specific quality 

control procedures.  

Activity data collection is under the responsibility of MEE which represents a hub between governmental 

and public institutions responsible for providing the activity data and Authorised Institution responsible 

for inventory preparation. The scope and due dates for delivering activity data to MEE are prescribed by 

the Regulation on the Monitoring of Greenhouse Gas Emissions, Policies and Mitigation Measures in 

the Republic of Croatia. In addition, several operators from the energy and industrial sector were directly 

approached by the MEE for more detailed activity data since higher tier methods have been applied (see 

table 1.4-1 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 methodology and taking 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 competence of MEE is the preparation of 

quality assurance and quality control plan regarding 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. Implementation of QA/QC system is based on the following 

documents: Annual Data Collection Plan (ADCP), QA/QC Plan, Category-specific QC checklist and 

Improvement Plan. 

Annual data Collection Plan (ADCP) is the main document for data collection which is the responsibility 

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 Committee. 

QA/QC plan describes overall 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 reporting on GHG 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 account the key 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 of the QA/QC plan 

- Documentation revision and supplement 

QA/QC coordinator (MEE) 

Approval of the QA/QC plan MEE 

Implementation of QC procedures 

- Internal audit  

- Corrective and preventive activities 

- Reporting on performed internal audit   

QA/QC coordinator  (MEE) 

Sectoral experts (MEE),  

Project leader in NIR preparation (MEE) 

Project Coordinator (Authorized Institution) 

Sectoral experts  (Authorized Institution)  

QA/QC coordinator (Authorized Institution) 

Reporting on QC procedures  Authorized Institution 

Implementation of QA procedures MEE, National  System Committee  
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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. 

For the 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 the person 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 cross-check, suggestion for future improvement in the estimates 

and relevant bibliographic references. The information provided in Inventory Data Record Sheets is 

available for each source category and for the entire time-series. An example of Inventory Data Record 

Sheet for 2017 in the Energy sector is presented in Annex 5, Table A5-1. All data in the form of Inventory 

Data Record Sheets are also archived at MEE.  

During the preparation of the NIR, a 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 NIR by each sector, subsector 

and corresponding CRF tables. 

Before the Authorized Institution submits the NIR to MEE, 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 

quality control elements, both general (Tier 1) and specific (Tier 2), as defined in the IPCC Good Practice 

Guidance, are already implemented by sector experts and which improvements and corrective actions 

should be carried out in the future submissions. CRF tables for each sector are reviewed in accordance 

with the Quality Management Standard (ISO 9001) and Environmental Management Standard (ISO 

14001) implemented within the Authorized institution. Audit results are registered in control lists as well 

as performed correction activities.  

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. QA/QC coordinator documents all  

National System Committee 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 reliability. The 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, checks of national activity 

data against international statistics and checks of CO2 emissions from fuel combustion calculated using 

sectoral methods with the IPCC Reference Approach. Further verification checks may be done through 

comparison with other national inventory 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 communication;  
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- Activity data were compared using different sources such as the Croatian Bureau of 

Statistics and individual emission sources; 

- The CO2 emissions from fossil fuel combustion, within the framework of IPCC 

methodology, are estimated using two approaches: (1) Reference Approach and (2) 

Sectoral Approach (Tier 1).  

 

TREATMENT OF CONFIDENTIALITY ISSUES  

In Croatian GHG Inventory, only data that refers to a single enterprise is in general confidential. In the 

National Inventory Report, for those activities, the activity data and emissions are aggregated on the 

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 are no changes regarding institutional, legal and procedural arrangements since NIR 2019.  

 

Changes in staff and capacity (24/CP.19, 22. (b)) 

There are no changes regarding staff and capacity since NIR 2019.  

 

Changes to national entity with overall responsibility 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 process of inventory 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 the process 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 II, and other 

Parties included in Annex I 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 assessments or sustainability impact assessments for 

EU legislative proposals or trade agreements respectively, such as specific proposals on climate action 

or cross-border sectoral measures including energy, transport, industry and agriculture.  

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 



 

43 

information on implementation of policies and measures that minimise adverse social, environmental 

and economic impacts on non-Annex I Parties is provided.  

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

The ongoing liberalization of the energy market is in line with EU policies 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 subsidies associated with the use of environmentally unsound and unsafe 

technologies 

In the Republic of Croatia, no subsidies for environmentally unsound and unsafe technologies have been 

identified. 

c) Technological development of non-energy 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 Fourth National Energy Efficiency Action Plan for the 2017- 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 energy efficiency 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 Reconstruction 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, 

- eco-design of energy-using 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 the above-motioned 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 encompasses 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 source-category specific quality 

control procedures.  



  

44 

Activity data collection is under the responsibility of MEE which represents a hub between governmental 

and public institutions responsible for providing the activity data and Authorised Institution responsible 

for inventory preparation. The scope and due dates for delivering activity data to MEE are prescribed by 

the Regulation on the Monitoring of Greenhouse Gas Emissions, Policies and Mitigation Measures in 

the Republic of Croatia. In addition, several operators from the energy and industrial sector were directly 

approached by the MEE for more detailed activity data since higher tier methods have been applied (see 

table 1.4-1 for details). 

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 against quality 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 capacity-building projects, i.e.:  

- UNDP/GEF regional project ñCapacity building for improving the quality of GHG inventoriesò in 

which following inventory related documents were prepared: 

- National GHG Inventory Improvement Strategy 

- National QA/QC plan 

- National QA/QC guidance 

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

- Description of inventory archives 

- Description of awareness-raising campaign 

- Improvement of GHG emission calculation from road transport 

- Improvement of methane emission calculations from waste disposal 

EC LIFE Third Countries project ñCapacity building for implementation of the UNFCCC and the Kyoto 

Protocol in the Republic of Croatiaò 

Furthermore, since the introduction of annual technical reviews of the national inventories by experts 

review teams (ERT), Croatia has undergone eleven reviews so far, in-country review in 2004, 2007, 

2008, 2012 and 2018 and centralized reviews in 2005, 2006, 2009, 2010, 2011, 2013 and 2014. Issues 

recommended by the ERT have been included in this 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 Management in National GHG Inventories, recommended by the UNFCCC 

were used for emission estimations of greenhouse gases which are result of anthropogenic activities, i.e. 

CO2, CH4, N2O, HFCs, PFCs, SF6 and NF3. Emissions of indirect GHGs have been taken from the draft 

emission inventory report óRepublic of Croatia Informative Inventory Report for LRTAP Convention 

for the Year 2018 Submission to the Convention on Long-range Transboundary Air Pollutionô. 

Carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O) are principal greenhouse gases and 

though they occur naturally in the atmosphere, their recent atmospheric build-up appears to be largely 

the result of human activities. Synthetic gases such as halogenated hydrocarbons (PFCs, HFCs), sulphur 

hexafluoride (SF6) and nitrogen trifl uoride (NF3) 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 photochemically active gases such as carbon 
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monoxide (CO), oxides of nitrogen (NOx) and non-methane volatile organic compounds (NMVOCs) 

that, although not considered as greenhouse gases, contribute indirectly to the greenhouse effect in the 

atmosphere. These are generally referred to as ozone precursors because they participate in the creation 

and destruction of tropospheric and stratospheric ozone (which is also GHG). Sulphur dioxide (SO2), as 

a precursor of sulphate and aerosols, is believed to exacerbate the greenhouse effect because 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 associated emission factor. 

The use of country-specific emission factors, if available, is recommended but these cases should be 

based on well-documented research. Otherwise, the 2006 IPCC Guidelines provides a methodology with 

default emission factors for different tiers. The emission estimates are divided into the following sectors: 

Energy, Industrial Processes and Product Use, Agriculture, Land Use, Land-Use Change and Forestry 

and Waste. A detailed description of the applied methodologies is described in sector-specific chapters 

of the NIR from 3 to 9 and an overview is given in the CRF tables Summary 3s1 - Summary 3s2. 

The 2008 reporting cycle represents a transition from voluntary to in principal mandatory activity data 

collection system stipulated by the Regulation 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 1.4-1, but more detailed information is given in sectoral chapters. 

 

Table 1.4-1: Data sources for GHG inventory preparation 

CRF Sector/Sub-

sector 
Type of data Source of data 

Energy Energy balance  - Ministry of Environment and Energy 

with assistance of Energy Institute 

Hrvoje Poģar 

Registered motor vehicles database - Ministry of Interior 

Fuel consumption and fuel 

characteristic data for thermal power 

plants 

- Pollution Emission Register  MEE 

- Verified reports of CO2 emission 

- Voluntary survey of Power Utility 

Company 

Fuel characteristic data - Voluntary survey of Oil and Gas 

Company 

Natural gas processed (scrubbed), CO2 

content before scrubbing and CO2 

emission 

- Voluntary survey of Central Gas Station 

Industrial 

Processes 

Activity data on 

production/consumption of material 

for a particular industrial process  

- CBS, Industry, Energy and Information  

Society Department 

- MEE 

- óRepublic of Croatia Informative 

Inventory Report for LRTAP Convention 

for the Year 2018 Submission to the 

Convention on Long-range 

Transboundary Air Pollutionô 
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CRF Sector/Sub-

sector 
Type of data Source of data 

Activity data on 

production/consumption of 

halogenated hydrocarbons (PFCs, 

HFCs) and sulphur hexafluoride (SF6) 

- MEE 

Data on consumption and composition 

of natural gas in ammonia production 

Data on cement and lime production 

- Survey of ammonia manufacturer  

- Survey of cement and lime 

manufacturers 

- MEE 

Solvent and 

Other Product 

Use 

Activity data on production for a 

particular source category and number 

of inhabitants 

- óRepublic of Croatia Informative 

Inventory Report for LRTAP Convention 

for the Year 2018 Submission to the 

Convention on Long-range 

Transboundary Air Pollutionô 

Agriculture Livestock number - CBS 

- Croatian Agricultural Agency (CAA) 

Production of N-fixing crops and non 

N-fixing crops 

- CBS 

Area of histosols - MEE 

Activity data on mineral fertilisers 

applied in Croatia  

- Voluntary survey of Fertilizer 

Companies 

Activity data on sewage sludge applied - MEE 

LULUCF Activity data on areas of different land 

use categories, annual increment and 

annual harvest and wildfires 

Activity data on crop production 

- Ministry of Agriculture with the 

assistance of public company ñHrvatske 

ġumeò  

- MEE 

- CBS 

Waste Activity data on solid waste disposal - MEE 

Activity data on biological treatment of 

solid waste 

- MEE 

Activity data on waste incineration - MEE 

Activity data on wastewater treatment 

and discharge 

- State company Croatian Water 

(Hrvatske vode) 

- CBS 

- FAOSTAT 

 

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

Two main instruments of the European policy to reach greenhouse gas emission reduction goals are 

emissions trading system - EU ETS and national emission reduction targets in the sectors not covered 

by the EU ETS. European greenhouse gas emission reduction goals were formulated in two sets of 

binding legislation. 2020 climate and energy package sets the target for the year 2020 and that is a 20% 
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reduction of greenhouse gas emissions from the 1990 level. 2030 climate and energy framework sets the 

target of 40% reduction of greenhouse gas emissions compared to 1990 level. Compared to 2005 

emissions level EU ETS sectors would have to cut emissions by 43% and non-ETS sectors would have 

to cut emissions by 30% until 2030. While EU ETS target is to be reached collectively on the EU level, 

the non-ETS target is translated into individual binding targets for each Member State. 

Croatia has been participating in the EU ETS since 2013 - the year of its accession to the European 

Union. This is also the year of the beginning of the Phase III (2013-2020) of the EU ETS. Therefore 

results of consistency examination between reported emissions and EU ETS data in Annex 5-6 can be 

presented only from 2013 onwards. Consistency checks are performed to draw conclusions regarding 

the completeness and consistency 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 submit 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 permit which guarantees 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, production of cement 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 installations were included on the basis of the combustion activity. Other 

installations were included in the trading system primarily on the basis of their production activity, 

nevertheless, they also use fuels for the combustion. Greenhouse gases covered by the EU ETS that are 

represented in Croatia are CO2 and N2O, later resulting only from the production of nitric acid. There 

were around 50 EU ETS installations and one aircraft operator in Croatia in operation in 2018 responsible 

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 related to standard 

(default) values that can be selected from a predefined 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 specific fuel, material or product. If a high tier is required, the operator has to 

collect physical samples and apply analytical methods for determination of calculation factors ï emission 

factors, net calorific values, oxidation factor, conversion factor, biomass fraction and carbon content. 

Generally, higher tiers are always required for installations with large emissions while low-emission 

installations are allowed to apply low tiers. 

Annex 5-3 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 operators have to apply under certain conditions standard 

factors used by the Member State for its national inventory submission. In fact, this is a tier higher than 

the tier for standard factors but lower than the tier which implies performing laboratory analyses. In order 

to provide operators with a complete list of factors, the table presented in Annex 5-3 was introduced. For 

calculating emissions in their annual emission reports operators use factor values from the table 

published in the latest national inventory. 
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1.5. Brief description of key categories 

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 

emissions in 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 trend) on the 

basis of table 4.4 of volume 1 of the 2006 IPCC Guidelines is provided in Table 1.5-1.   

 

Table 1.5-1: Key categories summary table for 2018 

Tier 1 and Tier 2 Analysis - Source Analysis Summary (Croatian Inventory, year = 2018) 

A B C D E 

IPCC Source Categories GHG Ke

y 

If Column C is Yes, Criteria for 

Identification  

Com

. 

1. Energy 

1.A.1 Fuel combustion - Energy Industries - Gaseous Fuels COϜ Yes 

L1e 

L2e 

T1e  

T2e L1i   T1i     

1.A.1 Fuel combustion - Energy Industries - Liquid Fuels COϜ Yes L1e   T1e   L1i   

T1i  

T2i   

1.A.1 Fuel combustion - Energy Industries - Solid Fuels COϜ Yes 

L1e  

L2e 

T1e  

T2e L1i   T1i     

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Gaseous 

Fuels COϜ Yes 

L1e  

L2e 

T1e  

T2e L1i   T1i     

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Liquid 

Fuels COϜ Yes 

L1e  

L2e 

T1e  

T2e L1i   T1i     

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Other 

Fossil Fuels COϜ Yes    T1e      T1i     

1.A.2 Fuel combustion - Manufacturing Industries and Construction - Solid Fuels COϜ Yes L1e   T1e   L1i   

T1i  

T2i   

1.A.3.b Road Transportation COϜ Yes 

L1e  

L2e 

T1e  

T2e 

L1i  

L2i 

T1i  

T2i   

1.A.3.b Road Transportation NϜO Yes   L2e   T2e         

1.A.3.c Railways COϜ Yes            T2i   

1.A.3.d Domestic Navigation - Liquid Fuels COϜ Yes L1e      L1i        

1.A.4 Other Sectors - Biomass CHϞ Yes 

L1e  

L2e 

T1e  

T2e L1i        

1.A.4 Other Sectors - Biomass NϜO Yes   L2e   T2e         

1.A.4 Other Sectors - Gaseous Fuels COϜ Yes 

L1e  

L2e 

T1e  

T2e L1i   

T1i  

T2i   

1.A.4 Other Sectors - Liquid Fuels COϜ Yes 

L1e  

L2e 

T1e  

T2e L1i   T1i     

1.A.4 Other Sectors - Liquid Fuels NϜO Yes   L2e   T2e         

1.A.4 Other Sectors - Solid Fuels COϜ Yes    T1e      T1i     

1.B.2.a Fugitive Emissions from Fuels - Oil and Natural Gas - Oil CHϞ Yes    T1e      

T1i  

T2i   

1.B.2.b Fugitive Emissions from Fuels - Oil and Natural Gas - Natural Gas CHϞ Yes   L2e   T2e         

1.B.2.b Fugitive Emissions from Fuels - Oil and Natural Gas - Natural Gas COϜ Yes 

L1e  

L2e 

T1e  

T2e 

L1i  

L2i 

T1i  

T2i   

2. Industrial processes and product use 

2.A.1 Cement Production COϜ Yes L1e   T1e   L1i   T1i     

2.B.1 Ammonia Production COϜ Yes L1e   T1e   L1i        

2.B.2 Nitric Acid Production NϜO Yes    T1e      T1i     

2.B.8 Petrochemical and Carbon Black Production COϜ Yes    T1e      T1i     

2.C.2 Ferroalloys Production COϜ Yes    T1e      T1i     

2.C.3 Aluminium Production COϜ Yes          T1i     

2.C.3 Aluminium Production  FCs Yes    T1e      T1i     

2.D Non-energy Products from Fuels and Solvent Use COϜ Yes          T1i     

2.F.1 Refrigeration and Air conditioning 

F-

gasses Yes 

L1e  

L2e 

T1e  

T2e 

L1i  

L2i 

T1i  

T2i   

3. Agriculture  

3.A Enteric Fermentation CHϞ Yes 

L1e  

L2e 

T1e  

T2e L1i   

T1i  

T2i   

3.B Manure Management CHϞ Yes L1e      L1i        

3.B Manure Management NϜO Yes L1e   T1e      T1i     

3.D.1 Direct N2O Emissions From Managed Soils NϜO Yes 

L1e  

L2e   T2e 

L1i  

L2i      

3.D.2 Indirect N2O Emissions From Managed Soils NϜO Yes 

L1e  

L2e   T2e 

L1i  

L2i      

4. Land use, land use change and forestry 

4(III).Direct N2O emissions from N mineralization/immobilization NϜO Yes         L2i   T2i   
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Tier 1 and Tier 2 Analysis - Source Analysis Summary (Croatian Inventory, year = 2018) 

A B C D E 

IPCC Source Categories GHG Ke

y 

If Column C is Yes, Criteria for 

Identification  

Com

. 

4.A.1 Forest Land Remaining Forest Land COϜ Yes       

L1i  

L2i 

T1i  

T2i   

4.A.2 Land Converted to Forest Land COϜ Yes       

L1i  

L2i 

T1i  

T2i   

4.B.1 Cropland Remaining Cropland COϜ Yes       

L1i  

L2i 

T1i  

T2i   

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

4.C.2 Land Converted to Grassland COϜ Yes       

L1i  

L2i 

T1i  

T2i   

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

4.E.2 Land Converted to Settlements COϜ Yes       

L1i  

L2i 

T1i  

T2i   

4.G Harvested Wood Products COϜ Yes       

L1i  

L2i 

T1i  

T2i   

5. Waste 

5.A Solid Waste Disposal CHϞ Yes 

L1e  

L2e 

T1e  

T2e 

L1i  

L2i 

T1i  

T2i   

5.D Wastewater Treatment and Discharge CHϞ Yes L1e   T1e   L1i   

T1i  

T2i   

5.D Wastewater Treatment and Discharge NϜO Yes   L2e   T2e         

L1e - Level excluding LULUCF - Tier1 T1e - Trend excluding LULUCF - Tier1 

L2e - Level excluding LULUCF - Tier2  T2e - Trend excluding LULUCF - Tier2 
L1i - Level including LULUCF - Tier1  T1i - Trend including LULUCF - Tier1 

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 IPCC Guidelines 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 estimates of emissions 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 provide 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 estimations of CO2-eq emissions were 23,792.80 kt CO2-eq for the year 2018 and 31,875.85 kt CO2-

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 (23,974.69 kt CO2-eq) according to simulation varies between  22,434.84  kt CO2-eq (2.5 

percentile) and  25,706.31 kt CO2-eq (97.5 percentile). Figure A2.2-1 shows the distribution of total CO2 

emission for year 2018 with a corresponding probability density function (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 CO2-eq) varies between 30,382.30 kt CO2-eq (2.5 

percentile) and  34,308.79 kt CO2-eq (97.5 percentile). 

Uncertainty in the trend excluding LULUCF 

The Inventory trend excluding LULUCF is -25.36%, simulated trend is -25.56% and the 95% probability 

range of the trend is -32.23% (2,5 percentile) to -18.52% (97.5 percentile). 

 

Uncertainty in the emissions including LULUCF 

The estimations of CO2eq emissions were 18,698.57 kt CO2-eq for the year 2018 and 25,454.40 kt CO2-

eq for 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 kt CO2-eq) according to simulation varies between 16,160.50 kt CO2-eq (2.5 percentile) and  

30,354.44 kt CO2-eq (97.5 percentile).  

Monte Carlo analysis shows that with a certainty of 95% total simulated emissions of all categories 

including LULUCF for the year 1990 (29,115.20 kt CO2-eq) varies between 22,727.00 kt CO2-eq (2.5 

percentile) and 35,528.34 kt CO2-eq (97.5 percentile). 

 

Uncertainty in the trend including LULUCF 

The Inventory trend including LULUCF is -26.54%, simulated trend is -19.00% and the 95% probability 

range of the trend is -46.26% (2.5 percentile) to 14.50% (97.5 percentile), so the uncertainty introduced 

in trend varies from -20.29% to 40.72% with respect to the base year emissions.  

The results of the Tier 1 approach and the results of the Tier 2 approach are shown in Table A2.2-1 

(Annex 2). 

The results of the uncertainty analysis are used to drive improvements in the inventory. Most efforts 

were made to collect detailed information on AD and EFs (especially country-specific EFs) in order to 

improve the accuracy of the emission calculation. 

 

 

1.7. General assessment of completeness 

Croatian inventory consists of the emission estimates for the period from 1990-2018.  

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 the 

Republic of Croatia in collecting 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.  
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Chapter 2: Trends in greenhouse gas emissions 

2.1. Description and interpretation of emission trends for aggregated GHG 

emissions 

The total GHG emissions in 2018, excluding removals by sinks, amounted 23792.80 mil. t CO2-eq 

(equivalent CO2 emissions), which represents a 25.4 % emission reduction compared to GHG emission 

in the year 1990. 

Overall decline of economic activities and energy consumption in the period 1991-1994, which was 

mainly the consequence of the war in Croatia, had directly caused the decline in total emissions of 

greenhouse gases in that period. With the entire national economy in transition process, some energy-

intensive industries reduced their activities or phased out certain productions (e.g. blast furnaces in Sisak, 

primary aluminium production in Ġibenik, coke plant in Bakar), which was considerably reflected in 

GHG emissions reduction. Emissions have started to increase in 1995 at an average rate of 3 % per year, 

till 2008. Due to the decreasing of economic activity within the period 2008-2016, emission has been 

reducing constantly till 2014 when emissions started to grow slowly.  

The main reasons of GHG emission increase in the period 1995-2008 was Energy (Public electricity and 

Heat production and Transport), Industrial processes (Cement production, Lime production, 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 producers 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 emission decrease in the period from 2008 to 2014 was economic crisis as 

well as the implementation of measures for CO2 emission reduction according to National Action plans 

for energy efficiency for the period from 2014 to 2016 and for the period from 2017 to 2019. Namely, 

because of the economic crisis, there was a decrease in industrial production and consequently,  decrease 

in fuel consumption (greatest reduction in fuel consumption was in Manufacturing industries and 

construction sector and also in the transport sector), and it was contributed to the GHG emission 

decrease. 

A decrease in economic activities after 2008 influenced a reduction in cement, lime, and steel 

productions. 

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 2.1-1, 2.1-2 and 

in Figure 2.1-1 while the contribution of the individual gases is given in Tables 2.1-3, 2.1-4 and Figure 

2.1-2.  

Table 2.1-1: Emissions/removals of GHG by sectors from 1990 to 2012 (kt CO2-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.  Land use, land-use change and forestry -6,421.4 -6,950.4 -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 (without LULUCF) 31,875.8 25,708.8 29,920.4 28,033.7 27,707.9 25,887.5 

 














































































































































































































































































































































































































































































































































































































































































































































































































































