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Background and objectives 

Energy consumption for heating and cooling accounts for almost 50% of the total final energy consumption in the 

European Union. This fact underlines the exceptional importance of the heating and cooling sector in energy policy 

and planning at the level of the European Union and each individual Member State. It is necessary to determine the 

technical and economic potential of energy efficiency measures in order to achieve energy savings for covering 

heating and cooling needs in all Member States, and, after carrying out a cost-benefit analysis, to define policy 

measures. 

According to Article 25 of the recast Energy Efficiency Directive (EED, (EU) 2023/1791), Member States are 

required to submit a comprehensive assessment for heating and cooling as part of their updated integrated national 

energy and climate plan (NECP). Through the comprehensive assessment, Member States shall adopt policy 

measures to encourage the consideration of the possibilities for the use of efficient heating and cooling systems, in 

particular those based on high-efficiency cogeneration and/or efficient district heating and cooling from waste heat 

and renewable energy sources, at local and regional level, taking into account the potential for the development of 

local and regional heat energy markets. 

Croatia prepared its first comprehensive assessment entitled Programme for Using the Potential for Efficiency in 

Heating and Cooling for the Period 2016–2030 in November 2015. The second comprehensive assessment entitled 

Comprehensive Assessment of the Potential for Efficient Heating and Cooling in Croatia in Accordance with Annex 

VIII of Directive 2012/27/EU was prepared in July 2021 (an analysis was made of energy consumption in Croatia in 

2019). The third comprehensive assessment entitled Comprehensive Assessment of the Potential for Efficient 

Heating and Cooling in Croatia was prepared in June 2024 and represents the most recent valid assessment in line 

with Directive (EU) 2023/1791. 

The content of the comprehensive assessment, defined by Annex X of Directive (EU) 2023/1791, covers an 

overview of heating and cooling, objectives, strategies and policy measures, analysis of the economic potential of 

efficient heating and cooling, and potential new strategies and policy measures.  

Methodology 

The methodological framework of this assessment combines statistical analysis, modelling approaches, and cost-

benefit evaluations in order to assess the technical, economic, and policy potential for efficient heating and cooling 

across households, services, and industry. 

Data Sources and Inputs 

The assessment includes a wide range of input data, more precisely: 
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• official energy balances, according to the EUROSTAT methodology in 2021 (delivered and useful energy 

consumption by sector and fuel type) 

• spatial and demographic data at the level of municipalities, cities, and districts of the City of Zagreb 

• existing infrastructure data, such as district heating systems, industrial facilities generating waste heat, and 

geothermal resources 

• Capital (CAPEX) and operating (OPEX) costs of equipment, energy costs, CO2 emission costs, primary 

energy factors, CO2 emission factors  

• national strategic documents, particularly the Integrated National Energy and Climate Plan (NECP) 2021–

2030, revised in 2024 and previous comprehensive assessments. 

Analytical Approach 

The methodology consists of four integrated steps: 

• Baseline Analysis (Part I) – Assessment of current delivered and useful energy for heating and cooling by 

sector and region in 2021, including geospatial mapping of infrastructure and resources, and projections to 

2050 under a baseline and policy-integrated scenario. 

• Policy Review (Part II) – Identification of Croatia’s objectives and strategies in line with the five dimensions 

of the Energy Union (decarbonisation, energy efficiency, security, internal market, research & innovation), 

and assessment of the role of heating and cooling in meeting these targets. 

• Economic Potential Analysis (Part III) – Cost-benefit analysis of proposed efficiency measures using financial 

and economic Net Present Value (FNPV, ENPV), supported by sensitivity analysis to account for parameter 

variations. 

• Policy and Strategy Development (Part IV) – Formulation of potential new measures and strategies, focusing 

on individual systems (households, services), district heating systems, and industry. 

Evaluation Criteria: measures were assessed for their financial feasibility (FNPV), socio-economic value (ENPV), 

and contribution to reducing greenhouse gas emissions. Measures that show positive financial and economic values 

were identified as cost-effective, while others were identified as non-viable without additional subsidies or regulatory 

support. 

Modelling and Projections: the analysis includes long-term projections up to 2050, considering both Business as 

Usual (BAU) scenario and a Scenario with Integrated Measures. All projections are taken from the NECP, considering 

that it represents the basis for the strategic planning of Croatia's energy policy, with an emphasis on sustainability, 

energy security and the fulfilment of climate goals. The aforementioned energy consumption projections were made 

in the LEAP software tool, and take into account the following elements: population projections, changes in the 

national building stock, economic growth and industrial activity, technological progress, regulatory and political 

framework, as well as changes in consumer behaviour (greater awareness of energy efficiency and tendency to use 

renewable energy sources). 

Implementation 

The comprehensive assessment of heating and cooling potential in Croatia was developed by the Energy Institute 

Hrvoje Požar (EIHP), under coordination of the Ministry of Environmental Protection and Green Transition 

(former Ministry of Economy and Sustainable Development), which holds the responsibility for submitting the report 

to the European Commission. EIHP’s team applied a combination of national energy balance statistics, demographic 

and building stock data, technology performance parameters, and cost-benefit methodologies to assess both heating 

and cooling demand. 

The modelling framework developed by EIHP included Business as Usual scenario (BAU) and a Scenario with 

Integrated Measures (according to Integrated National Energy and Climate Plan) for the period until 2050, which 
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assumes higher renovation rates, greater deployment of renewable energy technologies, and wider uptake of 

advanced solutions such as heat pumps, geothermal energy, and district heating.  

The analysis was complemented by a detailed cost-benefit evaluation of 149 proposed measures across 

residential, services, and industry sector, using financial and economic net present value (FNPV, ENPV) and 

supported by sensitivity testing on energy prices, emission factors, and discount rates. 

Compared to previous assessments, the 2024 version represents a significant advancement in systematic 

integration of cooling into national planning, mapping existing and potential district heating and cooling systems, 

and highlighting the role of geothermal energy and high-efficiency cogeneration in Croatia’s long-term 

decarbonisation pathway. 

Results and impacts 

The results indicate that heating will continue to dominate Croatia’s final energy demand, but cooling is expected 
to grow steadily, if no additional measures are implemented. The analysis shows that a large share of energy 
savings can be achieved through the replacement of outdated fossil-fuel boilers with modern biomass systems, heat 
pumps, and connections to efficient district heating. Passive measures, such as building envelope renovation, are 
identified as a prerequisite for the wider uptake of low-temperature heating solutions, and they also help reduce future 
cooling needs.  

Key findings highlight that: 

• In most cases, investments in efficient and renewable-based heating technologies deliver positive financial 
and economic returns (positive FNPV and ENPV) – 108 out of 149 measures. Few measures (3 measures) 
have negative FNPV and positive ENPV, while 38 measures deliver both negative financial and economic 
returns. There are no measures that have positive financial and negative economic return. This means that 
among the studied measures there are none that would be financially profitable for investors but economically 
unprofitable for society. All the analysed measures that are financially profitable also bring economic benefits, 
while those that are not financially profitable are also not economically profitable. 

• Geothermal energy and high-efficiency cogeneration represent particularly cost-effective options for 
expanding district heating. 

• Sensitivity analyses confirm that results are highly influenced by energy prices, CO₂ emission factors, and 
discount rates, highlighting the importance of supportive policy frameworks. 

• The Scenario with Integrated Measures results in substantial decrease in fossil fuel use and greenhouse gas 
emissions by 2050 compared to the BAU, thus supporting Croatia’s long-term decarbonisation and energy 
security goals. 
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Lessons learnt 

In preparing Croatia’s comprehensive assessment, EIHP experts gathered and analysed many different types of 

information – from national energy statistics and population data to maps showing district heating networks, 

geothermal resources, and industrial waste heat. A major challenge was the lack of detailed or fragmented data on 

buildings and technologies, especially in smaller towns and municipalities. To overcome these issues, the team used 

building stock models, performance benchmarks, and sensitivity checks to make sure the results were reliable. 

On the policy side, the assessment highlighted how heating and cooling are directly tied to Croatia’s broader goals 

on decarbonisation, efficiency, and energy security set out in the NECP. By combining cost-benefit analysis with 

future energy scenarios, the study showed clearly which measures make financial and economic sense, and which 

ones will need extra support. The overall lesson is that such assessments are not just an EU reporting requirement, 

but also a valuable tool for setting investment priorities, encouraging the use of renewables like geothermal energy, 

and planning for efficient district heating and low-temperature systems that can serve communities well into the 

future. 

 

Sources 

Comprehensive Assessment of the Potential for Efficient Heating and Cooling in Croatia, June 2024. 

Previous Comprehensive Assessments of Croatia can be found in CIRCABC. 

https://circabc.europa.eu/ui/group/092d1141-bdbc-4dbe-9740-aa72b045e8b3/library/7190c598-4c91-48ec-829a-517fed0c67a8?p=1&n=10&sort=created_DESC
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