


Introduction
The Report presents the analysis of technical, regulatory and strategic shortcomings for energy reconstruction of residential buildings connected to district heating systems which resulted from the development of a multi-stakeholder collaboration and optimization model for energy and cost-efficient renovation of district heating system in the municipality of Priboj.

Background
According to the Serbian national goals for 2030, improving the building envelope in the residential sector is planned to contribute to a reduction of final energy consumption by 35 ktoe/year. However, energy efficiency (EE) also addresses other issues within the energy transition and is positioned prominently on the road map to decarbonization. 
Why EE? The answers to this question are found in the following:
· Unsatisfactory heating quality as a result of the devastated housing stock and high heat losses,
· High heating costs result from high heat energy consumption (cooling costs are trending upward for the same reason), rising prices of fossil fuels and energy derived from fossil fuels, as well as instability in the energy and fuel markets. There is also an inability to manage personal consumption, and in the district heating sector, there has been no introduction of consumption-based billing, although this has been partially implemented in certain cities where district heating is available,
· Affordability of heating/cooling costs and energy poverty,
· Improvement of thermal comfort (heating/cooling) for a better quality of life and an increase in real estate prices,
· Security of thermal energy supply,
· Mitigating the negative effects of climate change,
· Public interest proclaimed in legislation (Law on Housing and Building Maintenance, Law on EE and Rational Use of Energy, Act on Renewable Energy Sources),
· The proactivity of local communities is growing because citizens, satisfied with the success achieved in implementing EE measures, propose additional measures and the use of renewable energy.
Municipality of Priboj
Multi-story apartment buildings connected to the district heating system (DHS) in the Municipality of Priboj are facing significant energy inefficiencies due to the lack of maintenance and standards that were in effect at the time of construction, resulting in high energy consumption, reduced quality of district heating service for users, elevated costs in the production of heat energy, and increased greenhouse gas emissions. The need for energy renovation is critical to improve living conditions, reduce energy costs, and contribute to green and fair energy transition in Priboj.
Renovating multi-apartment buildings in Serbia and therefore in the Municipality of Priboj presents a range of challenges, influenced by legal, financial, technical, and social factors.
Key Challenges for the Municipality and the apartment owners can be summarized as follows:
· Ownership Complexity - Most apartments are privately owned, while common areas (like staircases and facades) are jointly owned. Achieving consensus among all owners for renovations is often difficult.
· High Costs - Renovations, especially energy-efficient upgrades, require significant investments that many residents cannot afford.
· Limited Government Support - Although there are programs for energy efficiency, funding is often insufficient or difficult to access.
· Lack of Financial Mechanisms - Financing options like low-interest loans for renovations are not widely available or tailored to multi-apartment buildings.
· Owner Cooperation - Aligning the interests of multiple owners can be challenging, as some may resist changes due to costs or personal preferences.
· Low Awareness - Many residents lack awareness of the long-term benefits of renovations, especially energy efficiency improvements.
· Weak Homeowners’ Associations - Not all buildings have effective associations to manage renovations and mediate disputes among owners.
· Technical Expertise and Capacity - The lack of energy audits and technical documentation for energy renovation poses a problem in attracting funds.
About REHEATEAST project
The REHEATEAST project seeks to reduce fossil energy demand in district heating and cooling (DHC) systems by minimizing energy waste in buildings and networks while integrating renewable energy – particularly geothermal – and waste heat (WH). It encourages multi-stakeholder, cross-sectoral, public-private cooperation and develops, tests, promotes and disseminates practical, technical, and nature-based solutions that support large-scale rehabilitation programs and climate adaptation measures.
DHC systems are essential for improving energy efficiency and decarbonisation, yet many regions face ongoing barriers and challenges to their modernisation. Addressing these issues requires a proactive and structured approach, which this Methodology seeks to provide. 
In the context of REHEATEAST, the models that will come through the implementation of the adopted Methodology and effective pilot projects. Given the challenges that DHC systems face, there is a pressing demand for accessible examples that are easy to replicate, scalable, and efficient. 


Review of technical and commercial barriers to EE and consumption-based billing
District heating sector
Serbia’s DHS have an installed thermal generation capacity of approximately 6.000 MW, generating more than 6.600 GWh of heat annually. They remain highly dependent on imported fossil fuels, which account for 99.2% of total consumption. The total connected heating surface is around 45,3 million m², of which residential buildings account for 35,5 million m² (78,2%).
Despite legislation mandating consumption-based billing (CBB), most residential consumers continue to be billed based on heated floor area. Only 13 out of 58 DHS have fully implemented CBB for residential customers, while the remaining 45 still apply a lump-sum billing approach. Experience from previous projects in Western Europe and Serbia indicates that transitioning to CBB can reduce heat use by 10-20%. Key barriers to CBB adoption include affordability concerns, split ownership of substations and internal installations requiring collective agreements, and an aging and inefficient building stock, with approximately half of all residential buildings over 50 years old and exhibiting high energy consumption (140-250 kWh/m²).
The DHS of the public utility “Toplana Priboj” supplies heat energy to 1.608 apartments with a heating area of ​​82.862 m2, privileged categories of 1.769 m2 (2 users) and business of 29.286 m2 (99 users), i.e. a total of 112.916 m2 (1.687 users) is heated. Toplana Priboj supplies its users with its services from three different locations with a total installed power on district heating of 25,7 kW. The heating fuels are wood chips, pellets and light fuel oil.
During the inception phase and confirmed through other pases, several potential technical and commercial barriers to the implementation of EE in residential buildings and DHS with CBB were identified:
· The flat rate model for heating cost billing does not stimulate EE and is contrary to the current legislation. In Serbia, CBB for district heating has been mandatory since 2015, yet only a fraction of municipalities with DHS have implemented it. Majority of buildings have internal heating installations with vertical shared risers to radiators in individual units, requiring allocators on each radiator. The technical minimum for fair cost distribution is allocator installation on radiators covering at least 70% of the area owned by HOA members; higher coverage ensures fairer distribution, with the ideal being 100%. If members refuse allocator installation and the technical minimum is not reached, installation is not recommended. In such cases, heating costs may still be allocated proportionally to floor area, but motivation for CBB and EE might be reduced.
· EE measures must be implemented in accordance with the Law on Planning and Construction, including procedures for obtaining permits to execute works. The primary requirement for a permit is proof of rights over the building. As evidence of the right to perform works related to investment maintenance, including energy renovation, the investor (residential community/homeowner association (HOA)) may submit a legally binding occupancy permit or a legally binding legalization decision, regardless of real-estate cadastre registration.
· In the permitting process for EE measures, the residential community proves its right by adopting a decision with a qualified two thirds majority of members for investment maintenance. Each HOA decides independently; decisions of other HOAs should not affect it. The challenge is allocating heating costs after introducing CBB, particularly if the minimum technical requirement for the connected area of individual sections, set by the local DHC, is not met.
· Some of the apartments do not use district heating due to subsequent installation of shared internal heating systems or upon request to disconnect. Homeowners who do not currently use district heating should still participate if a qualified majority approves the Project since they own the apartment in the building obliged to follow the decisions of HOA; the decision is binding on all members. Introducing CBB may motivate disconnected units to reconnect. In buildings with long standing shared heating systems and occupancy permits, new legal provisions could allow previously disconnected units to become district heating consumers, enabling owners to manage heat according to their needs.
· Two specific situations pose barriers: (i) multiple HOAs within one building; (ii) several buildings supplied from a shared substation. Separate metering is required to ensure the technical minimum for allocators. Separating metering for HOAs within the same building on a shared supply is more complex and typically requires reconstruction of the internal heating installation. Common distribution pipes belong to the HOA or HOAs, which must finance reconstruction independently.
· Opinions of the competent protection institutions (e.g. cultural assents, monuments) must be obtained and considered when selecting buildings for energy renovation. Consent from these institutions is especially necessary for project documentation during the permitting phase. Criteria for establishing protection should also consider the copyright of original architectural designers to avoid restricting residential communities when applying for permits. Planned EE measures must be harmonized with the requirements of institutions responsible for protecting buildings declared as cultural assets.
· Local self-governments regulate thermal energy and heating service prices. Keeping prices unrealistically low can cause losses for DHCs or indiscriminate subsidies. Low prices discourage implementation of EE and consumption reduction. Local governments should support the Project by strictly applying the Government of Serbia Methodology for determining district heating prices.
Legal analysis
In accordance with the Law on Energy (2021), the Government adopted the methodology of forming the prices of the heat supply to final customers in 2015. The application of this regulation is binding for all DH systems and their competent local self-government units, who are also their founders.
This Methodology 2015 particularly regulates:
· Elements for calculation and the way of determining the maximum amount of revenue for the activities of production, distribution and supply of heat;
· Elements of calculation and method for calculating the price of the access to the heat distribution system; 
· Categories of heat consumers depending on the use of the space (residential and business consumers);
· Procedure for submitting a request for a change in heat prices and
· Other issues in accordance with the law.
However, the Methodology from 2015 allows that where there are no technical possibilities of billing according to consumption, the calculation is made per unit of heating surface. In that case, the maximum value of the specific annual consumption cannot be higher than 140 KWh/m2 according to the Methodology.
In the Regulation on the adoption of Methodology, it is clearly stated that energy entities that perform the activity of supplying heat energy will determine the prices of supplying the final customer with heat energy based on the Methodology no later than October 1, 2015, but not all energy entities applied it. Of the 58 energy entities that perform the activity of thermal energy supply in Serbia, 16 of them applied the Methodology in full format in the entire territory of heat energy supply. Municipality of Priboj is not one of them.
Vulnerable customers are treated through the Ordinance on energy-vulnerable customers ("Official Gazette of the RS", no. 137/2022 and 46/2023 - other regulations) which enables social policy not to be conducted through thermal energy tariffs.
All observed DHCs must make efforts and apply the Methodology  in full format while defining affordability taking into account vulnerable categories of heat energy customers.
In addition to the recommendations that will be suggested for the method of switching to CBB for the entire consumption area, the impact on the change in tariffs due to the investment in this project will be considered.
As a consequence of potential adjustments to the local Ordinance, a Rules for the distribution of heat energy costs from a common measuring point will be suggested for adoption. While drafting the Rules for the distribution of heat energy costs from a common measuring point, it is necessary to regulate:
· Rights and obligations of legal entities or entrepreneurs who perform the reading and distribution of costs, the energy entity and end customers;
· Right of ownership of installed equipment;
· Obligation to maintain and service devices for the distribution of costs and thermostatic radiator sets and flow regulators with thermostats;
· Share of common heat energy and the method of distribution in the event that devices for distributing costs are not installed or cannot be read or are inactive;
· Minimum number of final customers of heat energy of the signatories of the contract for equipping devices for the distribution of costs from the common measuring point in the heat substation;
· Defining the obligation to submit a report at the request of the end customer by the legal entities or entrepreneurs who perform the reading and distribution of costs  on the results achieved in order to efficiently use heat energy;
· Duration of the contract, and
· Other property legal relations.
Ordinance on the Conditions and Method of Supplying Heat Energy
Each local self-government adopts an Ordinance on the Conditions and Method of Supplying Heat Energy (hereinafter: the Ordinance) pursuant to Article 361 of the Energy Law (“Official Gazette of the Republic of Serbia”, Nos. 145/2014, 95/2018 amended law, 40/2021, 35/2023 amended law, 62/2023, 94/2024). In most jurisdictions these Ordinances were adopted before recent amendments to the Energy Law and related legislation and typically date from 2013 to 2019. As a result, many are not fully aligned with the latest provisions of:
· Energy Law ("Official Gazette of the Republic of Serbia", Nos. 145/2014, 95/2018 – amended, 40/2021, 35/2023 – amended, 62/2023, and 94/2024);
· Law on Energy Efficiency and Rational Use of Energy ("Official Gazette of the Republic of Serbia", No. 40/2021);
· Law on the Use of Renewable Energy Sources ("Official Gazette of RS", Nos. 40/2021, 35/2023, and 94/2024 – other laws);
· Law on Communal Activities ("Official Gazette of RS", Nos. 88/2011, 104/2016, 95/2018, and 94/2024);
· Law on Planning and Construction ("Official Gazette of RS", Nos. 72/2009, 81/2009 – correction, 64/2010 – Constitutional Court decision, 24/2011, 121/2012, 42/2013 – Constitutional Court decision, 50/2013 – Constitutional Court decision, 98/2013 – Constitutional Court decision, 132/2014, 145/2014, 83/2018, 31/2019, 37/2019 – other laws, 9/2020, 52/2021, and 62/2023);
· Law on Consumer Protection ("Official Gazette of RS", No. 88/2021).
In most cases, these Ordinances were adopted by the competent authorities of the local self-government units prior to the amendments to the Energy Law and therefore date back to the period between 2013 and 2019.
Rules for the Allocation of Heat Energy Costs from the Common Measuring Point at the Heat Exchange Station
This rulebook is is pivotal, since it will operationalise how the CBB introduction translate into user bills. Past experience shows uneven practices in allocation across DHS, leading to legal disputes and penalties from market inspectors due to inconsistent application of overlapping regulations.
Since 2015 the Government has adopted the Methodology for determining the price of supplying heat energy to the final customer, which DHSs were expected to apply from 1 October 2015. The Energy Inspector was assigned oversight under the Energy Law, but delays in appointments meant that effective supervision was not in place.
The main issue faced by DHCs that applied the Methodology and allocated heat energy from the common measuring point was that many apartments, for various reasons, refused to install devices for the allocation of heat energy costs. Previous rulebooks concerning apartments without installed heat energy cost allocation devices from a common measuring point included provisions for “penalty” coefficients. These provisions led to unfavourable decisions by the Market Inspection and the imposition of subsequent fines.
