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Executive Summary 

The island of Pašman, Croatia, is exploring different options to decarbonise its public buildings. A 
list of seven public buildings to be renovated, integrating energy efficiency (EE) and renewable 
energy (RE) measures, has been identified. The estimated energy savings potential and related 
investments for these public buildings have been calculated using RETScreen Expert, based on the 
information from the energy performance certificates. A detailed analysis of one building was 
developed in RETScreen, and the results for this building were then extrapolated to the remaining 
six. The investments for EE and RE measures are underestimated in RETScreen compared to the 
reality of the Croatian islands, so additional costs related to inflation and access to the island have 
been considered.  
 
Based on the findings, a roadmap was developed to present a step-by-step approach to decarbonise 
the public buildings on the island of Pašman. It is expected that this roadmap will serve as a guide 
for strategic planning to integrate EE and RE, resource management, and performance evaluation 
to achieve long-term sustainability and significant energy savings in public buildings. This roadmap 
is adapted to the local legal framework.  
 
The roadmap implementation will require investments from the municipalities of the island of 
Pašman. Although there are limited funding resources available in Croatia, one of the most 
significant challenges for small municipalities like Tkon and Pašman was identified in the high cost 
of preparing comprehensive project documentation due to the lack of internal resources and 
capacity.
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1. Introduction 

This report presents a roadmap to decarbonise the public buildings on the island of Pašman, Croatia.  
It is expected that this roadmap will serve as a guide for strategic planning to integrate EE and RE, 
resource management, and performance evaluation to achieve long-term sustainability and 
significant energy savings in public buildings. 
 
This roadmap is crucial for identifying which EE and RE measures are most effective and cost-
efficient and determining which buildings should be prioritised. This will enable decision-makers to 
focus on improvements that offer the greatest benefits and ensure that resources are allocated 
efficiently and that the most significant energy savings are achieved. 
 
The Island of Pašman transition team has selected seven public buildings to be part of this roadmap. 
The energy performance certificates of these buildings were used as the main data source for the 
energy savings calculations.  
 
The first section of this report presents the methodology used to estimate energy savings and 
related investments. These are then presented for the selected buildings. Finally, the roadmap 
defines the steps to implement to renovate public buildings and reduce their associated greenhouse 
gas emissions and energy-related costs.  
  



Clean energy for EU islands 

Public building decarbonisation roadmap – Island of Pašman  Page      7 

2. Methodology  

This section outlines the methodology, tools and assumptions adopted to estimate potential energy 
savings from various energy efficiency and renewable energy measures in public buildings on the 
island of Pašman, Croatia. This section also includes the results of these estimates, providing an 
overview of the anticipated impact of the proposed measures. 
 
Difference between an Energy Performance Certificate (EPC) and an Energy Audit 
 
It should be noted that an EPC is not the same as an energy audit. An EPC in Croatia is a legal 
document that provides a rating of a building's energy efficiency. It summarises the building's 
energy use and carbon dioxide emissions and offers recommendations for improving its energy 
efficiency. The EPC is primarily used to ensure compliance with regulations.  
 
On the other hand, an energy audit is a comprehensive assessment of how energy is used within a 
building or facility, including the following: 
→ Energy use (energy bills, energy cost structure). 

→ Energy flows. 

→ Systems/equipment/processes (energy efficiency of existing systems, energy balance, etc.). 

→ End uses (loads). 
 
The goals of energy audits are to:  

→ Identify where savings opportunities exist.  

→ Define those in both energy units and economic terms (not included in the EPC). So that 
facility ownership/management can make informed decisions and implement change. 

The energy audit cost is estimated at an average of two Euros per square metre.  
 

2.1. Data availability and information sources 

Energy performance certificates have been issued on seven public buildings across the municipality 
of Pašman (five buildings) and the municipality of Tkon (two buildings). These EPCs do not include 
relevant information about energy savings opportunities. 
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These buildings are presented in Table 1. 
Table 1: Building description 

N NAME OF THE BUILDING ADDRESS MUNICIPALITY CONSTRUCTION YEAR (LAST 

RENOVATION) 

TYPE OF 

BUILDING 
HEATING ENERGY DEMAND 

1 Kindergarten Banj Put sela 1 Pašman 1968 (2023) 
School 49.82 

 
B 

42.88 

2 Neviđane public building 1 Sveti Martin 11-13 Pašman 1970 
Office 97.38 C 252.47 

3 Neviđane public building 2 Neviske kolede 1 Pašman 1970 
Office 52.99 C 56.43 

4 Pašman municipality building Obala Tamarisa 6 Pašman 1968 
Office 73.73 C 105.67 

5 Ždrelac Interpretation Centre Put grade 3 Pašman 1968 (2020) Cultural centre 96.57 C 64.45 

6 Tkon Municipality building Mulina 7 Tkon 2008 
Office and retail 25.91 B 6.34 

7 Ugrinić Kaševica 11 Tkon 1968 (2022) Office 96.52 C 57.15 
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Figure 1 shows the heating energy demand and primary energy consumption of each building. 
Figure 1: Heating energy demand and primary energy consumption 

 
 
In the EPC, specific information is available for each of the seven buildings, including construction 
characteristics, energy consumption, and opportunities for improvement in energy consumption. It 
is noted that some buildings have been recently renovated, and some still have the potential to 
reduce energy consumption. A list of more detailed information for each building can be found in 
Appendix 1. 

2.2. Methodology 

The methodology for estimating the energy savings potential and investment cost of seven public 
buildings using RETScreen Expert is based on the detailed analysis of one building, whose results 
were then extrapolated to the remaining six. The study focuses on evaluating the energy efficiency 
of the selected building and applying the findings to similar buildings within the portfolio. 
 
The analysis begins with identifying and assessing energy efficiency measures tailored to the 
specific characteristics of the building under study. These measures include improving thermal 
insulation, upgrading lighting systems, and implementing more efficient heating and cooling 
technologies. RETScreen Expert is utilised to simulate the impact of these interventions on energy 
consumption, financial savings, and CO2 emissions reductions. 
 
The results of this simulation are then extrapolated to the six additional buildings, assuming similar 
building characteristics and energy usage patterns. The methodology assumes a consistent cost-
effectiveness ratio across all buildings, with the cost of reducing 1 kWh of energy for the analysed 
building serving as a reference point. This approach allows for the projection of potential energy 
savings across the entire building portfolio. 
 
In addition to energy efficiency measures, the report also considers the integration of renewable 
energy systems, such as solar panels and biomass boilers, to enhance the sustainability of the 
buildings further. These systems contribute to reducing fossil fuel dependency and align with 
European directives on increasing the share of renewable energy in public buildings. 
A breakdown of the methodological steps is shown in Figure 2, and each step is explained below. 
 
Figure 2: Methodology steps 
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→ Input of Basic Parameters: Data for one building is entered into the RETScreen Expert 
software1, including location, surface area, equipment, and construction characteristics, to 
simulate the base case scenario. 

→ Simulation of Energy Efficiency Measures using RETScreen: Relevant energy efficiency 
and renewable energy measures are evaluated, such as improving lighting efficiency, 
implementing more efficient equipment, and improving thermal insulation, among others. 

→ Estimation of Energy, Financial and Emission Savings: The software provides an 
estimate of the expected energy savings for each implemented measure, allowing 
prioritisation of those with the greatest impact. 

→ Cost-Benefit Analysis: The implementation costs of each measure are analysed against 
the estimated energy savings, providing a decision-making framework for future 
investments. Specifically, the simple payback of the investment will be calculated. 

→ Extrapolation of Results to Other Public Buildings: The energy savings estimated for 
the analysed building will be extrapolated to the remaining public buildings by applying a 
proportional scaling method based on energy consumption. 

 
The key features of RETScreen Expert software are presented below. More detailed information is 
provided in Appendix 2. 
 

KEY FEATURES OF RETSCREEN EXPERT 

→ 40,000+ new users each year  

→ Available in 37 languages (including English, French, 
Spanish, and Dutch) 

→ Analysis capabilities covering EE/RE projects 

→ EE/RE project feasibility analysis: Energy analysis, 
cost analysis, greenhouse gas (GHG) emission 
analysis, financial analysis, and sensitivity/risk 
analysis 

→ EE/RE project performance analysis: Monitor, 
analyse, and report key EE/RE project 
performance data 

→ EE/RE project portfolio analysis: Manage energy 
across many facilities and compare either facilities 
or project performance 

→ User-friendly software 

 
This approach will leverage data from existing energy certificates, supplemented by assumptions 
and parameters provided by RETScreen Expert. This combination will enable a comprehensive and 
informed analysis of potential savings. 
 

 
1 https://www.nrcan.gc.ca/energy/retscreen/7465  
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The decision to analyse only one building for the preliminary analysis is based on the following 
considerations: 

→ Homogeneity in Initial Results: Since public buildings on the island of Pašman may share 
similarities in usage, occupancy, and construction characteristics, a standard building 
provides a common reference framework, facilitating the comparison and prioritisation of 
energy efficiency measures. In addition, this analysis will be useful for other public buildings 
that do not have EPCs. 

→ Limitations of Preliminary Information: The available information on the seven buildings 
is preliminary and not detailed enough to allow for a specific and robust analysis. Subsequent 
energy audits will provide more accurate data for adjustments and customisation of the 
proposed measures for each public building on the island of Pašman. 

→ Process Efficiency: Conducting a preliminary analysis based on a single building optimises 
resources and time, allowing detailed efforts to be focused on a later phase when complete 
and verified information for each building is available. 

 
Due to the limited preliminary information available for the buildings, the analysis will be conducted 
on a single structure, with the findings extrapolated to the others. The building chosen for this 
analysis is the one with the lowest energy performance: "Neviđane public building 1" (see Table 
1). 

 

3. Estimated Energy Savings Potential and Related Investments 

3.1. Base Case and Proposed Case 

All the detailed information for the simulations is available in Appendix 1. Based on this information, 
Figure 3 illustrates the energy consumption for the base case for Neviđane public building 1. 
Figure 3: Base case energy consumption 

 
 
 
To validate that a correct simulation has been carried out in RETScreen, the energy consumption of 
the base case obtained by the software (46,539 kWh/year) is compared with the historical energy 
consumption indicated in the energy certificate (45,781 kWh/year), obtaining a difference of only 
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1.7% between the values. Therefore, it is concluded that the simulation accurately represents the 
energy consumption of the analysed building. 
 
For this building, the main energy consumption is related to heating (90.0%), lighting (8.4%), and 
cooling (1.6%). 
 

3.1. EE and RE measures 

Based on the EPCs' information and best practices, the following measures were analysed. 
Table 2: EE and RE measures 

MEASURE BASE CASE PROPOSED CASE 

INFORMATION SOURCE OF 
INFORMATION 

INFORMATION SOURCE OF 
INFORMATION 

Upgrading to energy-
efficient lighting systems 

Fluorescent T8-36W Assumption 
based on EPC 

LED 18W Assumption based on 
best practices 

Upgrading heating and 
cooling systems 

Electric boiler (70%) 
Compressor 
(COP=3.3) 

EPC Heat Pump (COP=4) Assumption based on 
best practices 

Improving insulation 
across various building 
components to enhance 
thermal performance 
(Walls, Roof and Floor) 

U-value walls: 1.76 
U-value roof: 2.39 
U-value floor: 3.42 

EPC U-value walls: 0.45 
U-value roof: 0.50 
U-value floor: 0.30 

Standard provided by 
the energy certificate 

Photovoltaic (PV) System 
for Reducing Electricity 
Consumption 

Not available EPC 2.9 kW Assumption to provide 
all the annual 
electricity for the 
proposed case 

 

3.2. Investments and Savings 

Based on the calculations performed in RETScreen Expert, the results of the analysed measures 
highlight the initial investment, energy savings, financial savings, and avoided CO2 emissions. The 
investment was calculated based on the RETScreen Expert database. Additional costs were included 
in the investment: inflation cost (20%), island incremental cost (30%) and contingency (5%).  
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Table 3: Technico-economic analysis - Neviđane public building 1 

 
BASE CASE PROPOSED 

CASE 
INITIAL INVESTMENT 

 
DESCRIPTION DESCRIPTION RETSCREEN 

DATABASE 
COST (EUR) 

INFLATION 
COST (EUR) 

ISLAND 
ACCESS 
INCREMENTAL 
COST (EUR)  

CONTINGENCY 
(EUR)  

TOTAL 
INVESTMENT 
COST (EUR) 

20% 30% 5% 

Upgrading to energy-efficient 
lighting systems 

Fluorescent T8-36W LED 18W 465  93  140  23  721  

Upgrading heating and cooling 
systems 

Electric boiler (70%) 
Compressor 
(COP=3.3) 

Heat Pump 
(COP=4) 

32 022  6 404  9 607  1 601   49 634  

Improving insulation across various 
building components to enhance 
thermal performance (Walls, Roof 
and Floor) 

U-value walls: 1.76 
U-value roof: 2.39 
U-value floor: 3.42 

U-value walls: 
0.45 
U-value roof: 
0.50 
U-value floor: 
0.30 

63 879  12 776  19 164  3 194  99 012  

Photovoltaic (PV) System for 
Reducing Electricity Consumption 

Not available 2,88 kW 7 119  1 424  2 136  356  11 034 

Total             160 402 
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ENERGY SAVINGS 
(KWH/YEAR) 

EMISSION SAVINGS 
(TCO2/YEAR) 

FINANCIAL SAVINGS 
(EUR/YEAR) 

INCREMENTAL O&M 
SAVINGS 
(EUR/YEAR) 

SIMPLE PAYBACK 
(YEARS) 

Upgrading to energy-efficient lighting systems 1 964  0,5  589  103 1,0 

Upgrading heating and cooling systems 34 551  8,1  10 365  0 4,8 

Improving insulation across various building 
components to enhance thermal performance 
(Walls, Roof and Floor) 

6 352  1,5  1 905  0 52,0 

Photovoltaic (PV) System for Reducing 
Electricity Consumption 

3 678  0,9  1 103  -126 11,3 

Total 46 545  10,9 964  25 11,5 
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It is observed that the measure analysed with the highest simple payback corresponds to the 
improvement of the insulation of the building, reaching 52 years to recover the investment made. 
If all the proposed measures are considered, it would be possible to recover the investment in 
11,5 years. 
 
In this analysis, the specific primary energy consumption for the baseline scenario is 252.47 
kWh/m²·year. In contrast, the proposed scenario shows a reduction to 0 kWh/m²·year, assuming that 
the photovoltaic system covers the remaining electricity consumption after the implementation of 
efficiency improvements. 

3.3. Extrapolation of Results 

To conduct a simplified analysis for estimating the potential across the remaining buildings, it can 
be assumed that the cost to reduce 1 kWh of energy for this building is around 3,44 EUR/kWh. By 
applying this cost estimate to the other buildings and factoring in their annual energy consumption, 
the potential savings and the investment cost can be projected accordingly, estimating that the PV 
system will fully cover the energy needs of the public buildings after the renovation of the building 
envelope, heating system and lighting system. 
 

Table 4: Estimation of energy savings and investment costs 

Building name Energy savings (kWh/year) Investment cost (EUR) 

Neviđane public building 1 46 545 160 402 

Kindergarten Banj 7 406 25 518 

Neviđane public building 2 15 963 54 999 

Pašman municipality 
building 

53 459 184 194 

Ždrelac interpretation center 6 243 21 511 

Tkon Municipality building 4 316 14 869 

Ugrinic 5 080 17 503 

TOTAL 139 012 478 996 

 
Considering that for all buildings, measures are implemented to decrease the energy demand, and 
then a solar PV system is implemented to cover it, for the seven buildings of interest, an annual 
energy saving of 139 012 kWh/year, approximately 14 000 EUR/year, could be achieved and would 
have a preliminary investment cost of about 500 000 EUR. 
It should be noted that more accurate and detailed economic and technical specifications need to 
be obtained for each building through an energy audit. 
 

4. Roadmap for Energy Efficiency in Public Buildings 

Developing an EE and RE roadmap for public buildings involves a strategic approach that integrates 
both energy-saving measures and the adoption of renewable energy sources. Here's a structured 
set of steps: 

4.1. Initial Assessment and Baseline Setting – Partially available 

→ Energy Consumption Analysis: ALREADY AVAILABLE IN EPCs. Since the buildings already 
have EPCs, relevant information is available to analyse the base case scenario for all of 
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them. The current energy usage across all the public buildings must be analysed, including 
electricity, heating, cooling, and water usage.  

→ Estimation of preliminary savings potential in public buildings: TO BE DETERMINED 
WITH AN ENERGY AUDIT. Perform a preliminary definition of potential areas of improvement 
and calculate energy savings, financial savings, and avoided GHG emissions for EE and RE 
measures through an energy audit. This includes assessing the condition of HVAC systems, 
lighting, insulation, and other energy-consuming equipment. 

→ Establish Baseline Metrics: ALREADY AVAILABLE IN EPCs. Set baseline metrics for energy 
consumption, carbon emissions, and costs. These will serve as reference points for measuring 
progress. This information can be based on the information available in the EPCs of the 
individual buildings.  

4.2. Setting Goals and Objectives 

→ Define EE and RE Targets: Based on the initial assessment and the available budget, 
establish clear, achievable targets for energy efficiency improvements and renewable energy 
integration. For example, a target might be to reduce energy consumption by 30% and 
generate 50% of energy needs from renewables by 2030.  

→ Prioritise Public Buildings: Based on saving potentials and available budget, prioritise 
buildings based on factors such as energy consumption, age, and ease of retrofit. Focus 
initially on high-impact buildings where the largest savings or renewable energy generation 
can be achieved. 

→ Align with Policy and Regulations: Ensure the roadmap aligns with national, regional, and 
local energy policies, sustainability goals, and building codes. 

4.3. Planning 

→ Technical and Administrative Planning: Develop a strategy for carrying out energy audits 
and selecting suppliers to install EE and RE measures. The type of tender to be carried out, 
the contracting modality, draft contracts, requested guarantees, etc., should be defined.  

→ Financial Planning: Estimate the costs of implementing the EE and RE measures. Identify 
potential funding sources, such as government grants, utility rebates, public-private 
partnerships, and energy performance contracting. For the selected buildings, the estimated 
cost is 500 000 EUR.  

→ Implementation Timeline: Develop a timeline for the phased implementation of the 
roadmap. Prioritise actions that offer the highest return on investment or are easiest to 
implement. 

→ Risk Management: Identify potential risks, such as budget overruns, regulatory changes, or 
technical challenges. Develop mitigation strategies for each risk. 

→ Tendering Process and Procurement: Develop tender documents to procure the EE/RE 
projects. Ensure that the terms of reference include quality and energy efficiency criteria for 
installing equipment and materials.  

4.4. Implementation 

→ Project Management: Establish a project management team to oversee the 
implementation of the roadmap. Ensure coordination among all stakeholders, including 
government agencies, contractors, and building managers. 
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→ Technology Deployment: Begin with deploying energy efficiency measures, followed by 
installing renewable energy systems. Ensure compliance with safety standards and building 
codes. 

→ Training and Capacity Building: Train building operators and maintenance staff on the 
new energy systems. Promote energy-saving behaviours among building occupants. 

→ Monitoring and Data Collection: Implement monitoring systems to track energy 
consumption and renewable energy generation. Use this data to assess the effectiveness of 
the implemented measures. 

4.5. Monitoring, Evaluation, and Reporting 

→ Performance Monitoring: Continuously monitor the performance of the energy efficiency 
measures and renewable energy systems. Compare actual savings and generation against 
the targets set in the roadmap. 

→ Periodic Evaluation: Conduct periodic evaluations to assess progress and identify areas 
for improvement. Adjust the roadmap as necessary to respond to new challenges or 
opportunities. 

→ Reporting: Regularly report progress to stakeholders, including government agencies, 
building occupants, and the public. Highlight successes, lessons learned, and any adjustments 
made to the roadmap. 

4.6. Continuous Improvement and Future Planning 

→ Optimisation: Use insights gained from monitoring and evaluation to optimise energy use 
further. This might involve fine-tuning building controls, upgrading to more efficient 
technologies, or expanding renewable energy capacity. 

→ Scale-Up: Consider expanding the EE and RE program to include more public buildings or 
increasing the scope of renewable energy installations. 

→ Futureproofing: Stay informed about emerging technologies, regulatory changes, and 
market trends. Incorporate these into future roadmap versions to ensure long-term 
sustainability and resilience. 

4.7. Engagement and Communication 

→ Stakeholder Engagement: Maintain open lines of communication with all stakeholders 
throughout the roadmap's implementation. Involve them in decision-making processes to 
ensure buy-in and support. 

→ Public Awareness Campaigns: Launch campaigns to raise awareness about the benefits 
of energy efficiency and renewable energy. Highlight success stories to build public support 
for the program. 

→ Collaboration: Work with other municipalities, governments, and organisations to share 
best practices and collaborate on large-scale projects. 

 

5. Legal Framework and Financial Support in Croatia 

Legal frameworks lay the foundation and regulate the processes of energy renovation and the 
requirements for energy efficiency. For this reason, it is important to be familiar with at least the 
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basic laws and regulations that guide the energy transition in Croatia, with an emphasis on those 
mentioned in this manual. 
 

1. BUILDING ACT (NN 153/13, 20/17, 39/19, 125/19) 
It includes the requirement for constructing nearly zero-energy buildings (nZEB) from 2021, 
meaning that every building must meet the energy efficiency requirements prescribed by 
the Technical Regulation on Rational Use and Thermal Protection in Buildings. 

2. ENERGY EFFICIENCY ACT (NN 127/14, 116/18, 25/20, 32/21, 41/21) 
This law regulates the field of efficient energy use, the adoption of local, regional, and 
national plans for improving energy efficiency, and their implementation. It defines energy 
renovation of buildings as "the application of energy efficiency measures to improve the 
energy performance of a building or part of it and the fundamental requirement for a 
building – energy management and heat preservation." EE measures include energy audits 
and energy certification of the building for energy renovation purposes, preparing project 
documentation for building energy renovation to demonstrate energy savings, increasing the 
thermal protection of the building envelope, improving the building's technical systems, 
which include heating, cooling, ventilation, air conditioning, domestic hot water preparation 
systems, lighting systems, and building automation and control systems or parts thereof and 
introducing renewable energy systems. 

3. ACT ON RENEWABLE ENERGY SOURCES AND HIGH-EFFICIENCY COGENERATION (NN 

138/21; NN83/23) 
It establishes a framework for consumers using their own renewable energy sources in 
buildings and sets a framework for the integration of renewable energy sources for heating 
and cooling. 

4. REGULATION ON MONITORING GREENHOUSE GAS EMISSIONS, POLICIES, AND 

MEASURES FOR THEIR REDUCTION IN THE REPUBLIC OF CROATIA (NN 5/2017) 
This is a framework document on managing the amount of greenhouse gas emissions and 
mechanisms for monitoring and reporting the presence of life-cycle carbon in the strategic 
and legal framework. 

5. CROATIAN CLIMATE CHANGE AND OZONE LAYER PROTECTION ACT (NN 127/19) 
This law defines key documents on climate change and ozone layer protection: 

▪ Low-Carbon Development Strategy of the Republic of Croatia 
▪ Climate Change Adaptation Strategy of the Republic of Croatia 
▪ Action Plan for the Implementation of the Low-Carbon Development Strategy of the 

Republic of Croatia 
▪ Action Plan for the Implementation of the Climate Change Adaptation Strategy of the 

Republic of Croatia 
▪ Integrated Energy and Climate Plan of the Republic of Croatia 
▪ Program for Mitigating Climate Change, Climate Change Adaptation, and Ozone Layer 

Protection 
6. REGULATION ON ENERGY AUDIT AND ENERGY CERTIFICATION OF BUILDINGS (NN 

88/17, 90/20, 1/21, 45/21) 
This regulation defines the procedure for conducting energy audits, the methodology for 
drafting, and the content of energy certificates for buildings. It also regulates the regular 
inspection of building heating and cooling or air-conditioning systems. 

 
Croatia's Building Energy Renovation Program is implemented through the Environmental 

Protection and Energy Efficiency Fund (FZOEU) and the Ministry of Physical Planning, 
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Construction, and State Assets. These institutions are responsible for creating, managing, and 
launching calls for funding renovation projects. 
 
The responsible institutions launch the calls for proposals. 

1. FZOEU: The Fund is the primary operator of the program and issues calls for co-financing 
building energy renovation. It also provides technical and financial support to applicants. The 
calls are issued for various types of buildings – from residential buildings and public 
institutions to privately-owned buildings. 

2. Ministry of Physical Planning, Construction, and State Assets: The Ministry manages 

funds from the European Structural and Investment Funds, mainly through the 

Programme Competitiveness and Cohesion, one of the primary sources of funding for 
energy renovation of public and residential buildings. The Ministry issues calls for 
applications and manages the application process for projects co-financed by EU funds. 

Calls for proposals are published periodically and target different groups of beneficiaries, including: 

→ Public buildings (schools, kindergartens, hospitals, municipal buildings) 

→ Residential buildings (multi-apartment buildings and individual houses) 

→ Private companies and enterprises. 
Funding comes from: 

→ National sources (Croatian state budget funds) 

→ European funds (specifically the European Regional Development Fund through the 
Operational Programme Competitiveness and Cohesion). 

To apply for these calls, detailed energy audits of the building, project documentation, and plans for 
implementing energy efficiency measures are usually required. Although there are limited funding 
resources available in Croatia, one of the most significant challenges for small municipalities like 
Tkon and Pašman is the high cost of preparing comprehensive project documentation due to a lack 
of internal resources and capacity.  
 

6. Conclusions 

The use of a standard building in this preliminary phase provides a general and indicative view of 
the potential energy savings in public buildings on the island of Pašman. This initial approach offers 
an efficient reference framework, which will be refined in later phases with detailed information 
obtained from energy audits. The methodology described here ensures that investment decisions in 
energy efficiency are well-founded and aligned with the actual conditions of the buildings analysed. 
 
The next step for the island of Pašman's renovation of public buildings journey is to procure and 
develop energy audits in accordance with the fiscal capacity limits of both municipalities. In that 
case, procuring energy audits for all buildings simultaneously is recommended to attract highly 
qualified experts with a bundled contract. 
 
Additional recommendations would be to follow the proposed roadmap described in section 4.  
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Appendix 1: Detailed information  

The following tables and figures present the input data and modelling outputs generated using RETScreen for the Neviđane public building. 
 
 

Table 5: Base Case Input Data 

 Value Source of Information 
Location 
Climate data location Croatia - Zadar/Zemunik Energy certificate 
Facility location Croatia - Zadar County - 

Pašman 
Energy certificate 

Facility 
Facility type Commercial/institutional Energy certificate 
Type Office building Energy certificate 
Description Nevidane public building 1 Energy certificate 
Prepared for European Commission Energy certificate 
Prepared by Econoler Energy certificate 
Facility name Nevidane public building I Energy certificate 
Address Sveti Martin 11, 13 Energy certificate 
City/Municipality Pasman Energy certificate 
Province/State Zadar County Energy certificate 
Country Croatia Energy certificate 
Facility size (m2) 165.32 Energy certificate 
Specific primary energy consumption 
(kWh/m2*year) 

252.47 Energy certificate 

Energy 
Electricity rate (HRK/kWh) 2.3 Energy certificate 
Schedules 
Temperature space heating, occupied (°C) 19 Assumption to obtain similar energy consumption for 

heating 
Temperature cooling heating, occupied (°C) 21 Assumption to obtain similar energy consumption for 

cooling 
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 Value Source of Information 
Temperature space heating, unoccupied (°C) 10 Assumption to obtain similar energy consumption for 

heating 
Temperature cooling heating, unoccupied 
(°C) 

30 Assumption to obtain similar energy consumption for 
cooling 

Occupancy, Monday (h/day) 13 Energy certificate 
Occupancy, Tuesday (h/day) 13 Energy certificate 
Occupancy, Wednesday (h/day) 13 Energy certificate 
Occupancy, Thursday (h/day) 13 Energy certificate 
Occupancy, Friday (h/day) 13 Energy certificate 
Occupancy, Saturday (h/day) 0 Energy certificate 
Occupancy, Sunday (h/day) 0 Energy certificate 
Heating/cooling changeover temperature 
(°C) 

18.5 Assumption to obtain similar energy consumption for 
heating and cooling 

Heating system - Electric Boiler 
Fuel type Electricity Energy certificate 
Capacity (kW) 20 Assumption 
Seasonal Efficiency (%) 70% Energy certificate 
Cooling system - Compressor 
Fuel type Electricity Energy certificate 
COP 3.3 Energy certificate 
Building Envelope 
Building north (°) 39° Energy certificate 
Wall area north (m2) 24.6 Energy certificate 
Wall area east (m2) 65 Energy certificate 
Wall area south (m2) 24.6 Energy certificate 
Wall area west (m2) 65 Energy certificate 
Wall U value north (W/m2/°C) 1.76 Energy certificate 
Wall U value east (W/m2/°C) 1.76 Energy certificate 
Wall U value south (W/m2/°C) 1.76 Energy certificate 
Wall U value west (W/m2/°C) 1.76 Energy certificate 
Window area north (m2) 4.32 Assumption based on energy certificate 
Window area east (m2) 11.44 Assumption based on energy certificate 
Window area south (m2) 4.32 Assumption based on energy certificate 
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 Value Source of Information 
Window area west (m2) 11.44 Assumption based on energy certificate 
Window U value north (W/m2/°C) 1.8 Energy certificate 
Window U value east (W/m2/°C) 1.8 Energy certificate 
Window U value south (W/m2/°C) 1.8 Energy certificate 
Window U value west (W/m2/°C) 1.8 Energy certificate 
Roof area (m2) 199.51 Energy certificate 
Roof U value (W/m2/°C) 2.39 Energy certificate 
Floor area (m2) 199.51 Energy certificate 
Floor U value (W/m2/°C) 3.42 Energy certificate 
Natural infiltration Medium Assumption 
Heating system Electric boiler Energy certificate 
Cooling system Compressor Energy certificate 
Lights 
Lamp & fixture type Fluorescent T8 - Electronic 

ballast 
Assumption 

Efficiency (lm/W) 85.8 Assumption 
Electricity load per lamp (W/lamp) 36 Assumption 
Number of lamps per fixture (#) 1 Assumption 
Number of fixtures (#) 15 Assumption to obtain similar energy consumption for 

lighting 
Operating hours (h/day) 13 Energy certificate 
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Figure 4: RETScreen Climate Data Input 
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Figure 5: RETScreen Measures 

 
 

Figure 6: RETScreen Electricity and Fuels 

 
 

Figure 7: RETScreen Savings 
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Figure 8: Energy Consumption Base Case vs. Proposed Case 
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Appendix 2: RETScreen Expert Software  

RETScreen Expert allows energy professionals and decision-makers to identify, assess and optimise 
potential clean energy projects' technical and financial viability (energy efficiency, renewable energy, 
cogeneration, etc.). Its decision intelligence software platform also allows managers to measure and 
verify the actual performance of facilities, helps identify additional energy savings/production 
opportunities, and allows for managing multi-facility portfolios. The main characteristics of the 
software are presented in Figure 9.  

 

Figure 9: RETScreen Expert - Workflow 

RETScreen is the world's leading clean energy management software, growing at 40,000+ new users 
each year and available in 37 languages (including English, French, Spanish and Dutch), covering 
two-thirds of the world's population. The viewer mode version is free of charge (sufficient for casual 
users). Still, the software is also available in Professional mode (which includes the possibility to 
save, print and export files, among others) by purchasing a renewable 12-month subscription, 
currently priced at 869 CAD per subscription (plus applicable taxes). 

The feasibility analysis allows engineers, architects, and financial planners to model and analyse 
any clean energy project. Decision-makers can conduct a five-step standard analysis, including 
energy, cost, emission, financial, and sensitivity/risk analyses. 

The Energy Model worksheet simulates the energy consumption and/or production of various types 
of facilities, including individual measures and systems. An example of a lighting system is shown 
in the figure below: 
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Figure 10: RETScreen Expert – Energy Model Worksheet 

The Emission Analysis worksheet helps users estimate the proposed facility's GHG emission 
reduction (mitigation) potential. An example of the same project is shown in the figure below: 

 

Figure 11: RETScreen Expert – Emission Analysis Worksheet 

The Financial Analysis worksheet, with its financial parameters input items (e.g. discount rate, debt 
ratio, etc.), and its calculated financial viability output items (e.g. internal rate of return (IRR), simple 
payback, net present value (NPV), etc.), allows the project decision maker to consider various 
financial parameters with relative ease (see figure below). 
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Figure 12: RETScreen Expert – Financial Analysis Worksheet 

The performance analysis module helps the user monitor, analyse, and report key energy 
performance data to facility operators, managers and senior decision-makers. Implementing an 
energy monitoring, targeting and reporting (MT&R) system can be a powerful way to better manage 
energy project investments and identify additional project opportunities. In addition, the 
measurement and verification (M&V) of actual savings achieved by an energy efficiency project is 
an important final step in the energy decision chain (see figure below). 

 

Figure 13: RETScreen Expert – Analytics Worksheet 
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The portfolio analysis module enables professionals to manage energy across a large number of 
facilities. From multiple energy efficiency measures in a single facility to a portfolio comprising 
thousands of facilities worldwide, this comprehensive tool helps enterprises achieve their energy-
related investment goals. Sub-portfolios can be created to allow for comparison across different 
facility types and geographic regions, and a mapping tool helps the user visualise assets across the 
globe (see figure below). 

 

Figure 14: RETScreen Expert – Portfolio Dashboard 


