Riga’s path from third-generation district heating to lower-temperature and more flexible heat supply
1. Learning objective
After studying this material, the reader will be able to explain how Riga’s district heating system can gradually move from a high-temperature third-generation system towards lower-temperature, more efficient and more flexible heat supply, understanding:
why the entire Riga network cannot simply be “switched” to the 4th or 5th generation;
in which districts or projects low-temperature solutions are more credible;
which preconditions must be met on the side of buildings, networks, heat sources and users;
which practical solutions are already being tested or planned in Riga;
which risks must be managed so as not to reduce user comfort.
2. Riga’s starting point
Riga’s district heating system should currently be regarded as a large, historically developed third-generation system. The existing temperature regime - above 100 °C in winter and approximately 65 °C in summer - shows that the system was designed for high heat-carrier temperatures and for a broad building stock of varying quality.
JSC “Rīgas Siltums” is the largest district heating company in Latvia and the Baltic states and operates as the heat supply operator in the administrative territory of Riga. The company is involved in heat production, transmission, distribution and sales, cogeneration, maintenance of heat networks, and services related to internal building engineering systems.
The total length of Riga’s heat networks in the licensed operating area is approximately 837 km, of which 765 km belong to “Rīgas Siltums”. Of these, 477 km, or 62%, have been reconstructed or newly built, while approximately 300 km still need to be reconstructed. The average age of the networks is 28.4 years, and at least one third of the networks are more than 30 years old.
This means that for Riga the low-temperature transition is not only a technological issue. It is also a programme of network renewal, building renovation, heat-source diversification, market-model development, user comfort and investment planning.
3. Why can Riga not be described as making a simple transition to the 4th or 5th generation?
In a large urban system such as Riga, the transition to low-temperature heat supply usually does not happen in a single step. There are several reasons for this.
First, the existing building stock is very diverse. Some buildings have renovated facades, upgraded substations and lower heat consumption, while other buildings still need a higher supply temperature in order to maintain comfort during cold weather.
Second, domestic hot-water preparation is an important limitation. Even if space heating could operate at a lower temperature, domestic hot-water systems must meet hygiene requirements and manage the risk of Legionella.
Third, Riga’s network is not homogeneous. The strategy of “Rīgas Siltums” states that district heating is not available in all city districts, but in the areas where networks are available the customer share is approximately 76%, while in Scandinavia it exceeds 90%. The strategy also emphasises network fragmentation and the existence of separate heat networks on both banks of the Daugava River.
Therefore, the most suitable path for Riga is not the immediate transformation of the entire network into a 4th- or 5th-generation system. A more realistic scenario is:
improving the efficiency of the existing third-generation system;
gradually reducing supply and especially return temperatures;
creating low-temperature zones in new or renovated areas;
integrating waste heat, heat pumps, electric boilers, storage and district cooling;
testing 5th-generation solutions in places where heating and cooling demand exist at the same time.
4. Riga’s strategic direction
In 2025, Riga Municipality submitted the “Riga District Heating Development Strategy for 2025-2032” for public consultation. It is a medium-term planning document whose purpose is to define the main directions and measures for heat-supply development in order to achieve climate and energy goals.
Public information about the strategy highlights several directions that are important for Riga: expansion of district-heating zones, attraction of new customers, modernisation of existing infrastructure, construction of new heat-network projects, diversification of heat sources, reduction of dependence on CHPs, and wider use of renewable energy resources.
The medium-term strategy of “Rīgas Siltums” until 2030 explicitly mentions reduced-temperature heat supply as one of the directions for increasing efficiency, because lower temperatures make it possible to reduce heat losses, reduce emissions and use new technologies. The same strategy also mentions district cooling, electric boilers, the Power-to-X approach, waste-heat use, heat pumps and heat storage.
5. What do 4th- and 5th-generation heat supply mean for Riga?
4th-generation district heating in the context of Riga
For Riga, a 4th-generation system would not mean one new network across the whole city, but rather lower-temperature zones in which:
buildings are energy-efficient or renovated;
the capacity of radiators, underfloor heating or ventilation heaters is sufficient even at a lower supply temperature;
heating substations are modernised and adjustable;
the return temperature is low;
low-temperature heat sources are nearby;
network hydraulics allow the specific zone to be operated in a separate temperature regime.
In practice, this could mean new or reconstructed neighbourhoods, groups of municipal buildings, industrial zones, development areas around Riga, or individual parts of the city with a good level of renovation.
5th-generation heating and cooling in the context of Riga
A 5th-generation system is usually at an even lower temperature, often close to ambient temperature, and has two-way energy flows. Such a system is particularly suitable for places where, within one area, there are simultaneously:
heat demand;
cooling demand;
data centres, offices, retail buildings or production facilities with waste heat;
the possibility of using heat pumps;
new or substantially reconstructed networks.
In Riga, 5th-generation solutions would most likely be suitable not for the direct transformation of the historic high-temperature network, but for new development areas, industrial neighbourhoods, areas around data centres, or district-cooling projects.
6. Riga’s preconditions for the transition to lower temperatures
	Precondition
	What this means for Riga
	Practical conclusion

	Building energy efficiency
	A lower supply temperature is possible only if the building can provide comfort with lower heat output.
	Before reducing the temperature, the building’s heat losses, level of renovation and heating-element capacity must be assessed.

	Low return temperature
	A high return temperature reduces system efficiency and makes it harder to integrate low-temperature sources.
	Riga needs a targeted programme for reducing return temperatures.

	Modern heating substations
	Old or poorly adjusted substations may prevent the temperature from being reduced without a fall in comfort.
	Adjustable, remotely monitored substations and hydraulic balancing must be introduced.

	Domestic hot-water solutions
	A low temperature for space heating does not mean that domestic hot-water temperature can automatically be reduced.
	Safe domestic hot-water preparation solutions must be provided, including local temperature boosting if necessary.

	Condition of networks
	Old networks mean higher losses and a higher risk of failures.
	Network reconstruction should be used as an opportunity to prepare zones for lower temperatures.

	Heat sources
	Low-temperature networks make it possible to use waste heat, heat pumps and other low-temperature sources.
	Source mapping must be carried out together with network zoning.

	Economics and tariffs
	The transition will be acceptable to users only if it does not increase costs or reduce comfort.
	A clear model is needed for investment, tariffs and the distribution of benefits.

	Regulatory framework
	Riga already has territorial requirements for selecting heat-supply solutions and limiting polluting equipment.
	Low-temperature development should be linked to air-quality policy and the reduction of polluting heating equipment.



The air-quality dimension is also particularly important in Riga. In 2023, individual heating was a significant source of particulate pollution: its share was 43% of PM10 emissions and 55% of PM2.5 emissions. The programme document states that the impact of district heating on air quality is considerably smaller than that of individual heating, because large installations allow better combustion control, purification and monitoring.
7. Riga case studies and practical lessons
Case study 1: New-generation lower-temperature networks
In its 2024/2025 report, “Rīgas Siltums” states that the largest new-generation, low-potential, or 4th-generation efficient heat network has been completed in Ropaži, connecting 16 residential buildings. New-generation heat networks are also mentioned in A. Čaka Street, K. Barona Street, Mežaparks, Čiekurkalns and the “Domus” project on Kokneses Avenue.
What this teaches Riga: low-temperature solutions are easiest to implement where a new network is built or where an existing zone is substantially reconstructed. This confirms the principle that a 4th-generation system is more often a new or locally reconstructed solution than a simultaneous transformation of the entire historic network.
Practical use in Riga: every new neighbourhood or network reconstruction project should be assessed as an opportunity to create a lower-temperature zone.
Case study 2: Žīguru Street - replacing a local gas boiler house
“Rīgas Siltums” notes that a 0.30 km long DN80 heat network was built in Žīguru Street, making it possible to eliminate a natural-gas boiler house and connect eight buildings to district heating.
What this teaches Riga: the transition to more sustainable heat supply does not always begin with the 4th or 5th generation. Sometimes the first correct step is to replace polluting or less efficient local boiler houses with a district-heating solution.
Practical use in Riga: areas with local boiler houses or individual heating should be identified where connection to district heating would both reduce emissions and create a future opportunity for low-temperature zoning.
Case study 3: Network reconstruction as an instrument of temperature transition
In 2024/2025, “Rīgas Siltums” reconstructed or built 11.05 km of heat networks, including 10.65 km with industrially insulated pipes. The expected reduction in heat losses is 10,373 MWh per year, while the reduction in CO₂ emissions is 1,224 t CO₂e per year.
What this teaches Riga: network renewal is not only a way to reduce the risk of failures. It is also an opportunity to review the temperature regime, hydraulics, connection schemes and future integration of low-temperature sources.
Practical use in Riga: every network reconstruction project should include the question: can this section be prepared for lower-temperature operation in the future?
Case study 4: Waste heat and heat pumps
The strategy of “Rīgas Siltums” states that the use of waste heat in district heating and district cooling with the help of heat pumps could potentially provide up to 25% of the required energy.
Current information for 2024/2025 states that “Rīgas Siltums” and the Riga Energy Agency, within the ENABLE DHC project, are working on the use of wastewater heat recovery from the Daugavgrīva treatment facilities for the heat supply of Daugavgrīva and Bolderāja. Together with Tet, the use of waste heat and cooling is also being assessed for a pilot project.
What this teaches Riga: waste heat and wastewater heat are particularly suitable for lower-temperature systems because they are difficult to use efficiently in a traditional high-temperature network without heat pumps.
Practical use in Riga: planning low-temperature zones should begin with a map of heat sources: wastewater, data centres, industry, retail buildings, cooling systems, and metro or tunnel infrastructure if such infrastructure develops in the future.
Case study 5: Electric boilers, absorption heat pumps and system flexibility
“Rīgas Siltums” reports that a 49 MW electrode hot-water boiler has been installed in Imanta, and that absorption heat pumps have been installed in three heating plants to recover heat from flue gases and condensate, reducing the flue-gas temperature to approximately 30 °C.
What this teaches Riga: the transition to next-generation heat supply is not only about lowering the temperature of pipes. It also means a more flexible energy system in which heat supply cooperates with the electricity market, heat storage, heat pumps and waste heat.
Practical use in Riga: lower-temperature networks must be planned together with electricity-system flexibility, heat storage and the use of variable renewable energy resources.
Case study 6: The heat market and unused waste heat
The State Audit Office audit notes that for several years Riga has experienced a situation in which part of the useful heat from Latvenergo CHPs has been released into the atmosphere, while heat has simultaneously been purchased from woodchip boiler houses. The audit states that in the 2024/2025 heating season this resulted in an overpayment of approximately EUR 8 million by heat-energy users.
What this teaches Riga: a technical transition to lower temperatures cannot be successful without improving the heat market, procurement and cooperation model. If waste heat is not used, the system loses both economically and in climate terms.
Practical use in Riga: low-temperature development must be linked to a market model that stimulates the lowest costs, the use of waste heat and the overall efficiency of the system, rather than only the optimisation of individual producers.
8. A practical approach to Riga’s transition
A transition suitable for Riga can be structured at four levels.
Level 1: Optimisation of the existing third-generation system
This is the short- and medium-term foundation. It includes:
heat-network reconstruction;
reduction of heat losses;
reduction of failure risk;
return-temperature control;
modernisation of heating substations;
more accurate data accounting and management;
attracting customers where the network is already available.
The strategy of “Rīgas Siltums” mentions, as one of its goals, increasing customer coverage to 80% in those areas of Riga where district heating is available, as well as developing new services, including the use of return heat and cooling networks.
Level 2: Lower-temperature zones in the existing city
This level concerns areas where buildings are already sufficiently efficient or where substantial reconstruction is taking place. Practical steps:
select a pilot zone;
check building heat loads;
calculate whether the existing heating elements will work at a lower temperature;
modernise heating substations;
ensure domestic hot-water safety;
reduce the return temperature;
measure comfort and user complaints.
Level 3: New 4th-generation networks
This level is suitable for new development areas, projects around Riga, groups of municipal buildings and neighbourhoods with coordinated planning.
Here the low-temperature principle must be introduced already at the design stage:
low heat load in buildings;
a low-temperature heat source;
carefully designed hydraulics;
heat pumps and storage;
the possibility of connecting cooling or waste heat in the future.
Level 4: 5th-generation pilot projects
This level is suitable for places with simultaneous heating and cooling needs. In Riga, potentially suitable areas could be:
areas near data centres;
neighbourhoods with office and retail buildings;
industrial areas;
areas around wastewater treatment facilities;
new mixed-use neighbourhoods.
9. Main risks for Riga
	Risk
	How it appears
	How to reduce it

	Reduced comfort
	Buildings cannot reach the required indoor temperature.
	Carry out technical building inspections and pilot measurements before reducing the temperature.

	High return temperature
	Low-temperature sources and heat pumps become less efficient.
	Introduce return-temperature monitoring, tariffs or incentives, and heating-substation adjustment.

	Domestic hot-water safety
	Low temperature can create hygiene risks.
	Use local temperature boosting, safe heat exchangers and regular control.

	A pilot that is too broad
	If the zone is too complex, the project may fail.
	Start with small, technically controllable pilot projects.

	Distribution of investment
	It is not clear who pays for the improvements needed on the building side.
	Create a financing model involving the operator, municipality, building owners and support programmes.

	Mismatch in the market model
	Waste heat is not used even when it is technically available.
	Improve procurement, data-exchange and cooperation mechanisms.

	Insufficient customer involvement
	Users perceive the transition as a risk rather than a benefit.
	Provide clear communication about comfort, costs and benefits.



10. What an employee of “Rīgas Siltums” can take for practical use
In the case of Riga, the main lesson is this: the low-temperature transition is not one large project for the whole city, but a zoned, data-based modernisation programme.
In practical terms this means:
Do not start with the question “how can all of Riga be converted to the 4th generation?” The correct question is: in which zones is it technically, economically and socially possible to reduce the temperature?
First reduce the return temperature. This is one of the most important preparatory steps for any low-temperature strategy.
Use network reconstruction as an opportunity for transition. Every reconstructed section should be assessed not only in terms of failure risk, but also in terms of the future temperature regime.
Start low-temperature zones where three factors coincide: energy-efficient buildings, a suitable heat source and the possibility to separate the network temperature regime.
Do not treat 5th-generation solutions as the next step for all of Riga. They are more suitable for pilot areas with heating and cooling synergy.
Connect local and individual heating facilities where this improves air quality. Riga’s air-quality data show that individual heating is a significant source of fine-particle emissions, so expanding district heating can also be an air-quality instrument.
Treat waste heat as a strategic resource. If Riga wants to move towards lower temperatures, it must learn to use waste heat from wastewater, data centres, industry, cooling and CHPs.
11. Recommended learning task for participants
Choose one area of Riga and assess its readiness for low-temperature heat supply.
The following questions should be answered:
What is the current condition and temperature regime of the heat network?
What is the level of building renovation?
Can the existing heating elements in the buildings operate at a lower temperature?
How is domestic hot water prepared?
What is the return temperature?
Are there low-temperature heat sources nearby?
Can the zone be hydraulically separated?
What investments are needed in the network and on the building side?
What are the main comfort, cost and technical risks?
Is the more suitable solution optimisation of the third-generation system, a 4th-generation low-temperature zone, or a 5th-generation pilot?
12. Final conclusion
For Riga, the transition to 4th- and 5th-generation heat supply should not be understood as a rapid abandonment of the existing system. Riga’s practical path is gradual modernisation: network renewal, reduction of return temperatures, attraction of customers, replacement of local polluting heating solutions, use of waste heat, and creation of low-temperature zones where technical and economic conditions allow it.
This approach makes it possible to maintain user comfort, reduce heat losses, improve air quality and at the same time prepare the city for next-generation heating and cooling solutions.
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