


Executive Summary
The pilot implementation of the developed methodology for multi-stakeholder cooperation and optimization of energy and cost efficiency in district heating systems (DHS) was successfully completed in the Municipality of Priboj under the REHEATEAST framework.
All planned activities were executed in full, including stakeholder engagement, energy audits, techno-economic analyses, legal assessments, and preparation of renovation proposals. The pilot demonstrated that a structured, participatory, and data-driven approach can deliver significant energy savings, reduce CO₂ emissions, and improve living conditions in multi-residential buildings.
The results confirm that the developed model is replicable, scalable, and transnationally relevant.



Objectives and the scope of the Pilot
The pilot project implemented in the Municipality of Priboj was designed as a comprehensive, structured, and replicable intervention aimed at improving the energy and cost efficiency of district heating systems (DHS) through the renovation of multi-residential buildings connected to the district heating system. By combining clearly defined objectives with a well-delimited scope of activities, the pilot ensured both strategic direction and practical applicability.
Overall Purpose of the Pilot
The primary purpose of the pilot was to test and validate a methodology for the development of cooperation and optimization models that enable energy-efficient renovation of buildings connected to district heating systems. The approach integrates technical, financial, legal, and social dimensions, ensuring that solutions are not only effective but also feasible in real-life conditions.
The pilot was conceived as a demand-side intervention, focusing on reducing energy consumption in buildings while simultaneously improving the performance and sustainability of the district heating system.
Specific Objectives
The pilot pursued several interrelated objectives, all of which were successfully achieved through implementation:
· Development and validation of a replicable methodology 
· Establish a structured approach for energy renovation of multifamily residential buildings connected to the district heating system
· Ensure applicability across different municipalities and DHSs 
· Enable standardization of procedures, documentation, and legal framework for consumption-based billing (CBB) 
· Identification and mitigation of key barriers 
· Detect legal, financial, technical, and social obstacles 
· Propose practical solutions tailored to local conditions 
· Create enabling conditions for scaling up renovation activities 
· Strengthening multi-stakeholder cooperation 
· Foster collaboration between public institutions, utilities, and citizens 
· Define clear roles and responsibilities among stakeholders 
· Build trust and ensure transparency throughout the process 
· Improvement of energy performance and cost efficiency 
· Reduce heat energy consumption in buildings 
· Optimize operation of the DHS 
· Lower heating costs for end-users 
· Enhancement of living conditions and social impact 
· Improve indoor thermal comfort 
· Reduce energy poverty risks 
· Increase awareness and acceptance of energy efficiency measures 
· Support to local policy development 
· Provide inputs for regulatory improvements 
· Facilitate introduction of CBB 
· Strengthen local governance capacity in energy planning 
Pilot Scope
The scope of the pilot was carefully defined to ensure both depth of analysis and practical feasibility, while still allowing for meaningful and measurable results.
Geographical Scope
· The pilot was implemented in the Municipality of Priboj 
· Focus on areas served by the existing DHS 
Building Scope
· Inclusion of three multifamily residential buildings 
· Buildings selected to represent: 
· Different construction periods 
· Varying energy performance levels 
· Diverse technical characteristics 
· All selected buildings: 
· Are connected to the DHS 
· Meet legal and administrative requirements 
· Have active housing associations 
Target Groups and Beneficiaries
The pilot directly and indirectly involved multiple stakeholder groups:
· Primary beneficiaries: 
· Residents (tenants and apartment owners) 
· Housing associations 
· Key institutional stakeholders: 
· Municipality of Priboj (project coordination role) 
· District Heating Company (technical partner and Public ESCO role) 
· Technical and financial stakeholders: 
· Energy auditors and consultants 
· Financial institutions (potential funding mechanisms) 
Scope of Activities
The pilot covered a full cycle of activities required for preparing and enabling energy renovation projects:
· Stakeholder engagement and capacity building 
· Organization of workshops, info sessions, and consultations 
· Awareness raising on energy efficiency benefits 
· Direct communication with residents and building managers 
· Technical analysis 
· Assessment of DHS characteristics 
· Detailed energy audits of buildings 
· Identification of energy efficiency measures 
· Economic and financial analysis 
· Evaluation of investment costs 
· Development of financing models (grants, loans, own funds) 
· Calculation of financial and economic indicators 
· Legal and regulatory assessment 
· Analysis of applicable national and local legislation 
· Identification of barriers to implementation 
· Development of models of local legal acts for regulatory improvements 
· Preparation of renovation proposals 
· Definition of optimal packages of measures 
· Estimation of energy savings and CO₂ reductions 
· Development of implementation scenarios


Implementation Process
Within the pilot activities of the REHEATEAST project, a comprehensive set of actions was implemented with the aim of developing and testing models for optimizing the energy renovation of multifamily residential buildings connected to the district heating system in the Municipality of Priboj.
The project focused on:
· Assessing the actual condition of the existing residential building stock 
· Identifying key energy-related challenges 
· Defining technically and economically justified energy efficiency measures
· Providing support for establishing legal and organizational framework for the transition to the CBB in DHS
These measures are intended to serve as a foundation for broader application at the local and regional levels.
The core idea of the pilot was to develop, through concrete examples, a methodological approach applicable to different building typologies, while simultaneously raising awareness among end-users about the importance of energy renovation.
This approach is fully aligned with the broader objectives of the REHEATEAST project, which include:
· Reduction of energy consumption from fossil fuels 
· Improvement of district heating service quality 
· Reduction of greenhouse gas emissions 
A key added value of the pilot activities lies in the fact that the results were used:
· As a basis for communication with end-users (residents) 
· As a foundation for defining financing and implementation models at the local level
· As a ground for implementation of CBB
Methodology
The implementation of activities was based on conducting energy audits of selected buildings using a standardized approach combining fieldwork, documentation analysis, and engineering calculations while creating a legal acts for local administration to be used as a foundation of CBB implementation.
A walk-through energy audit methodology was applied, enabling a relatively fast but sufficiently reliable assessment of building energy performance and identification of key issues.
Experience from the City of Niš where CBB has a long time experience is used for creating of legal and organizational framework.
Key Steps in the Methodological Approach of energy auditing
· Data collection phase 
· Gathering basic information on buildings: 
· Geometrical characteristics 
· Construction type 
· Age of the building 
· Installed technical systems 
· Field inspections 
· On-site visits to assess: 
· Condition of the thermal envelope 
· State of installations and equipment 
· Deviations from original design 
· Technical analysis 
· Evaluation of: 
· Thermal envelope performance 
· Heating systems 
· Domestic hot water systems 
· Estimation of current energy consumption levels 
· Identification of critical issues 
· Detection of areas with the highest heat losses 
· Assessment of possibilities for improving system control and regulation 
· Final calculation phase 
· Determination of energy needs 
· Definition of energy efficiency measures 
· Estimation of: 
· Investment costs 
· Expected energy savings 
· CO₂ emission reductions 
· Scenario development 
· Preparation of multiple renovation scenarios 
· Enabling informed decision-making based on: 
· Financial capacity 
· User priorities
Key Steps in the Methodological Approach of creating legal framework
· Creation of the legal acts for the local administration
· Ordinance on conditions of production, distribution and supply of thermal energy
· Rules for the distribution of heat energy costs from a common measuring point in a heat transfer station
· Increasing staff capacity on CBB implementation
· Training on implementation of the national Methodology for determining of the heat supply price
· Training on CBB implementation
Selection of Pilot Buildings
For the purpose of piloting the model, three multifamily residential buildings were selected in the Municipality of Priboj. These buildings represent typical examples of different building typologies within the local housing stock.
Selected Buildings
· High-rise building in Limska Street 32 
· Newer multi-apartment building in Limska Street 51–53 
· Lamella-type buildings in Dragoljuba Savića Street 27, 29, and 31 
Selection Criteria
The buildings were selected to ensure representation of:
· Different construction periods 
· Various structural systems 
· Diverse levels of energy performance 
This approach enabled a relatively small sample to reflect a broad spectrum of characteristics typical for residential buildings in Priboj.
Common Characteristics
· All buildings are connected to the DHS 
· This allowed for analysis of: 
· Heat distribution characteristics 
· Regulation possibilities 
· Influence of building performance on energy consumption 
The selected sample provided a reliable basis for developing a model applicable at the system level.
Results of Conducted Energy Audits
The analysis of the conducted energy audits showed that all three buildings share several common characteristics typical for multi-apartment buildings connected to district heating systems in Serbia.
Identified Key Issues
· Poor thermal envelope performance 
· Lack or insufficiency of insulation on external walls and roofs 
· Outdated and inefficient windows and doors 
· Inadequate heating system control 
· Absence of individual regulation 
· Uneven heat distribution 
· Limited user control 
· Inability of residents to adjust consumption according to their needs 
· Resulting in increased overall energy inefficiency 
Defined Energy Efficiency Measures
Based on the analysis, the following measures were identified:
· Improvement of the thermal envelope 
· Replacement or upgrade of joinery in common areas 
· Introduction of: 
· Thermostatic valves 
· Heat cost allocators 
These measures were recognized as essential for:
· Achieving significant energy savings 
· Improving indoor comfort 
Scenario Development and Impact
For each building:
· Multiple renovation scenarios were developed 
· Different investment levels and outcomes were compared 
Results indicate that implementation of proposed measures can:
· Significantly reduce heat energy consumption 
· Lower CO₂ emissions 
· Improve overall living conditions
Information and Engagement with Residents
As an important component of the pilot, tailored information packages were prepared for housing assemblies of each analyzed building.
These documents served as a bridge between technical analysis and end-users, presenting complex information in a clear and understandable way.
Key Elements of the Information Provided
· Explanation of benefits of energy renovation: 
· Reduced energy costs 
· Improved comfort 
· Increased property value 
· Presentation of a financing model 
· Based on the Public ESCO concept 
· Combining: 
· Grants 
· Long-term financing mechanisms 
Impact on Residents
This approach enabled residents to:
· Clearly understand: 
· Scope of proposed works 
· Expected results 
· Financial implications 
· Make informed decisions regarding participation in renovation projects
Both, reports of energy audits and information for residential buildings for all three selected buildings are presented through separate annexes.
Legal, Regulatory and Billing Framework for Implementation
A comprehensive legal and regulatory analysis was conducted as an integral part of the pilot process, with the aim of ensuring that the proposed energy efficiency measures and implementation models are fully aligned with the applicable legislative framework and practically enforceable at the local level. In parallel, particular attention was given to the assessment and advancement of CBB, recognized as a key mechanism for achieving long-term energy savings and user engagement.
The legal analysis confirmed that the successful implementation of energy renovation projects in multifamily residential buildings requires a clearly defined, transparent, and adaptable regulatory framework. Such a framework must balance the interests of all stakeholders, including local self-government, district heating companies, and individual apartment owners, while also ensuring compliance with national legislation.
The review encompassed all relevant legal acts governing the sector, including regulations related to housing and building maintenance, energy efficiency, planning and construction, and communal services. Through this process, several critical aspects were examined in detail, particularly those directly affecting the feasibility of implementing a Public ESCO model and transitioning toward CBB.
One of the key findings relates to the complexity of decision-making in multifamily residential buildings, where ownership is fragmented and collective consent is often required. This can present a significant barrier to implementation, especially in cases where unanimous or qualified majority approval is needed for renovation measures. In this context, the analysis highlighted the importance of strengthening the role of housing associations and clarifying procedural requirements to facilitate decision-making.
Another important aspect concerns the permitting process for energy renovation measures, which can be administratively demanding and time-consuming. The analysis identified potential bottlenecks in obtaining necessary approvals and emphasized the need for streamlined procedures that would reduce delays while maintaining legal certainty.
These challenges were recognized as critical risks for scaling up the model, and the analysis proposed that they be addressed through a combination of regulatory adjustments, contractual mechanisms, and stronger involvement of building managers.
A central component of this chapter is the transition toward CBB, which is essential for aligning user behavior with energy efficiency objectives. The analysis of the existing tariff system revealed that, although a national methodology for heat pricing has been in place since 2015, its implementation has been inconsistent across DHSs. In the case of Priboj, billing is still largely based on heated surface area rather than actual consumption.
This situation significantly limits the incentives for energy savings, as users are not directly rewarded for reducing their consumption. Therefore, the introduction of CBB was identified as a priority measure for improving both system efficiency and user engagement.
The transition to CBB requires both technical and regulatory preconditions. From a technical perspective, it is necessary to ensure the installation and proper functioning of:
· individual metering or heat cost allocation devices 
· thermostatic valves enabling user-level control 
From a regulatory standpoint, it is necessary to define clear rules governing the distribution of heat energy costs from a common metering point. These rules should address issues such as the rights and obligations of all involved parties, ownership and maintenance of installed equipment, and procedures for situations where devices are not installed or cannot be read.
The analysis also emphasized the importance of ensuring fairness and transparency in billing, particularly in relation to vulnerable consumers. It was noted that social protection mechanisms should not be embedded within the tariff system itself but addressed through targeted social policies, in line with existing national regulations.
Finally, the combined legal and billing analysis resulted in a set of legal acts aimed at enabling the large-scale implementation of energy efficiency measures. These include:
· adjustments to local ordinances governing heat supply and billing 
· introduction of standardized rules for cost allocation 
· support for the adoption of the Public ESCO model 
· gradual but systematic transition to CBB 
In conclusion, the integration of legal, regulatory, and billing considerations within the pilot framework proved to be essential for ensuring that the proposed models are not only technically and economically sound but also institutionally feasible and sustainable in the long term.


Conclusion
The implemented pilot activities in the Municipality of Priboj demonstrated a significant potential for improving the energy efficiency of multifamily residential buildings connected to DHS.
Through the analysis of three representative buildings, it was confirmed that:
· Energy inefficiency issues are systemic in nature 
· They require an integrated approach combining: 
· Technical solutions 
· Financial mechanisms 
· Organizational frameworks 
Key Conclusions
· The developed approach—combining:
· Energy audits 
· Definition of measures 
· Direct communication with residents 
· proved to be an effective model for preparing energy renovation projects
· The pilot demonstrated strong replication potential, enabling: 
· Expansion to a larger number of buildings 
· System-wide improvements 
· The results provide a solid foundation for: 
· Future actions by local authorities 
· Development of support programs at: 
· Regional level 
· National level 
The pilot confirms that a structured, participatory, and technically grounded approach can successfully support the large-scale transformation of residential buildings and contribute to improving the efficiency and sustainability of DHSs.


