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SUMMARY 
Integrated energy systems1 couples power systems, district heating and cooling (DHC), and gas grids, 
thereby enabling the storage and distribution of energy across different infrastructure types. Supply 
and demand follow different patterns in these different domains, which can lead to synergies in 
generation, storage and consumption, if planned and managed as one energy system. An integrated 
approach has the potential to increase reliability, flexibility and supply safety and efficiency. 
Moreover, network coupling increases local utilization of renewables, avoiding problems in the 
distribution networks, as well as transmission losses. In addition, hybrid energy networks are a 
promising opportunity to manage and mitigate temporal imbalances of supply and demand in energy 
systems with a high share of volatile renewables, mainly PV and wind energy. 
The IEA DHC Annex TS3 provides a holistic approach for designing and assessing hybridization 
schemes, focusing on the district heating and cooling (DHC) networks and considering both technical 
(system configuration, operational strategy) and strategic aspects (business models, regulatory 
frame). These aspects will be discussed within the framework of the IEA DHC Annex TS3 in order to 
promote the benefits of DHC networks in an integrated energy system. Furthermore we can establish 
a common direction for the development and implementation of hybrid energy concepts. The IEA 
DHC Annex TS3 will connect existing national and international projects and thus benefit from 
interdisciplinary experience and exchange. 
The primary result of the IEA DHC Annex TS3 will be a guidebook including: 

 Analyses of available technologies and synergies / application areas 

 An overview of international case studies including simulation scenarios    

                                                 
1 Different alternative notations can be found in literature, e.g. multi-energy networks, hybrid energy 
networks, sector coupling, multi-domain networks, cross energy systems. However, since no 
standard definition is available, those notations are used synonymously.  
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 An assessment of the different methodological approaches and tools  

 Recommendation on suitable business models, market design and regulations  
 
Within this context, the focus of the last topic “Recommendation on suitable business models, 
market design and regulations” is on a comparative study of the regulatory frameworks and business 
cases for future hybrid energy networks. Both topics are closely linked since business cases e.g. 
based on self-consumption, self-sufficency or energy market participation are only successful within 
a given framework of regulations and incentives. The regulations, laws and incentives can be 
European or national. The regulations of the countries Germany, Denmark, Austria, Sweden and the 
UK, will be introduced, and certain main trends will be discussed. Business cases studied in national 
and international projects will be described including their specific requirements. Finally, a 
comparison will be done leading to possible new business cases for single countries and 
recommendations for changes in the national and international regulatory frameworks and incentive 
systems. 
 
In the following, we will show our work so far, with a focus on Germany, Denmark and Austria. Other 
countries will be included soon. The first topic is an analysis of coupled power-gas infrastructure, 
while a second topic is summarizing power-heat infrastructure in the district heating context. 
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Figure 1 The integrated energy system includes three infrastructure types and the corresponding 
production, storage and end user facilities. The conversion technology between the infrastructures 
needs to taken into the analysis as well, like power-to-gas (P2G) and combined heat and power 
(CHP). 
 
Topic 1 “Power-two-gas (P2G)” Connecting the power grid with the gas grid infrastructure 
The study “PTX in Denmark before 2030” [1] is showing different concepts for business models 
including a photovoltaic (PV)- and/or wind park, an electrolyser, a methanol plant and a biogas plant. 
All shown business models have positive and negative consequences shown in the list below. The 
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model for realisation should be chosen depending on the local potential of production and 
consumption sides. 
- The Off-site model is characterized by the fact that the electricity generation by renewable 

energy sources is geographically separated from the electrolyser and the other plants. Here the 
public power grid is used to transport the renewable energy from the production site to the 
electric consumption by the electrolyser. This model seems to be the most flexible and macro 
economically best of the models. Another clear benefit is its ability for upscaling. A drawback is 
the documentation of the percentage of renewable energy in e.g. the hydrogen product within 
an electricity mix. In some countries, e.g. in Germany, the electricity which is transported via the 
public power grid is also much more expensive, due to taxes and additional tariffs, e.g. defined in 
the renewable energy act (EEG). 

- The On-site (1) model is based on the assumption that the energy production and the power-to-
gas plant is located at the same location. As much energy as possible for the electrolyser is taken 
from the PV- and/or wind park while the excess energy can be sold to the grid. This way about 
50% to 80% of the electricity consumption of the electrolyser can be supplied by local renewable 
energy resources. The documentation of the renewable component is easier than in the Off-side 
model and additional tariffs and taxes are being avoided. The P2X plants can run at full capacity, 
because electricity can be imported from the grid. Ideally, this happens when the electricity 
prices are low and the renewable energy is not available.  

- The On-site (2) model is similar to the On-site (1) model and based on additional private 
electricity infrastructure connecting the energy production side with the P2G plants with 
locations in a different geographical areas. Since the power grid is in private hands electricity 
taxes and additional tariffs must not be paid. 

- The On site (3) model is similar to the On-site (1) model and based on using an additional private 
hydrogen pipeline. As a result, the electrolyser is placed next to the PV- and wind park but the 
methanol or biogas plants can be situated at a different location. 

- The On-site (4) model is similar to the On-site (3) model but takes the idea further by utilizing a 
private CO2/O2 pipe so that the hydrogen and methanol production is on the side with the PV- 
and wind park. The oxygen can be transported to a consuming industry via a private pipe, or the 
needed CO2 can be transported to the methanol plant from a locally separated biogas plant. 

- The Up-stream model is similar to the On-site model, but electricity is never imported from the 
grid. The resulting gas products are always 100% green and renewable. This is only possible when 
large capacities of PV or wind are available. Excess renewable energy can be fed into the power 
grid leading to an additional benefit. In this model, the electrolyser might not always run on full 
capacity, since the energy production is weather dependent. A business model must therefore 
include some kind of “green premium” or subsidy benefit which can outweigh the smaller 
amount of produced green gas. 

- The Off-grid model is also a variant of the On-site model, but with no connection to the public 
power grid. Costs for grid connection and some taxes and additional tariffs due to regulations 
could be saved, but because of the volatile energy production of the PV and wind park “green 
energy” is wasted when the electrolyser is already running at full capacity. Installing a larger 
electrolyser can lead to a down time for the P2G plant when the wind is not blowing and the sun 
is not shining. The installation of storage facilities, like a battery, can help to equalize energy 
production and consumption. In this case the investment cost of the battery needs to compared 
to the benefit of additional amount of green gas. 
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Figure 2 Different concepts for business models of electrolysers including the public power grid 
(blue arrows), a private power grid (green arrows), a private hydrogen grid (orange arrow) and a 
private CO2 grid (black arrow). 

 
The economic feasibility of these concepts crucially depends on the investment and operational 
costs. The study [1] also states that there are four trends in the energy sector which predict that the 
models are economically viable even in the near future. 
 
The first trend lies generally falling prices for electricity, because of cost reduction of the renewable 
energy resources like wind turbines and PV-panels.  
 
The second trend is the industrialization of large-scale electrolysers, which will soon lead to a drastic, 
reduction in system costs per MW. Examples are the REFHYNE project funded by the European 
Commission’s Fuel Cells and Hydrogen Joint Undertaking (FCH JU). It will install and operate a large 
hydrogen electrolyser by the Shell Rhineland Refinery in Wesseling, Germany. The plant will be 
operated by Shell and manufactured by ITM Power. The electrolyser has a peak capacity of 10 MW 
and will be able to produce approximately 1,300 tons of hydrogen per year. This decarbonized 
hydrogen can be fully integrated into refinery processes. The plant should be fully operational in 
2022. A second project in this context is also done by Shell. It will be done in Denmark. A consortium 
consisting of the hydrogen infrastructure developer Everfuel Denmark A/S, A/S Dansk Shell, the Shell 
Refinery in Fredericia, and other partners cooperating strategically on the future supply of renewable 
energy to the transport sector in the form of a hydrogen plant. The objective is to be able to install 
the largest Power-to-X plant in Fredericia to store and utilize excess wind power. The plant is to be 
built by Everfuel and located on a site owned by the refinery. The Shell Refinery is already using 
hydrogen as an important part of the production process and will be able to reduce the largest share 
of hydrogen production. This will improve operation of the refinery environmentally and 
economically. At full extension, the hydrogen plant will have a capacity equivalent to the refinery’s 
hydrogen demand and supply up to 4,000 fuel cell buses and trucks with hydrogen daily. In the first 
phase (2022-2023), Everfuel intends to build a 20 MW electrolyser plant and a central hydrogen 
storage that will be able to provide the necessary buffer that fluctuating renewable energy 
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production requires. The hydrogen storage will have a capacity of 10 tons, which corresponds to five 
days of refinery demand or up to 170,000 km in a hydrogen bus or truck. 
 
The third trend is the increased value of green products. Green hydrogen and other green fuels 
should have a higher market value compared to the fuels based on fossil production. This values 
needs to be implemented in EU and national renewable energy requirements by 2021. 
 
The fourth and last trend is based on the need for integration of volatile energy resources in the 
electricity market and grid. In Germany the grid operators Amprion and Open Grid Europe (OGE) are 
investing into research on large scale power-to-gas technology. As part of their project “hybridge” 
[2], both partners plan to build the first large-scale power-to-gas plant in Germany, which is planned 
to be operable by 2023. An electrolyser with a capacity of 100 MW is considered to convert green 
electricity into green hydrogen, which will then be transported directly to users via its own pipeline. 
Until now electricity from renewable energy sources is transmitted using the power-transmission 
grid. However, the grid operators often have to convey it over long distances from the production 
sides to the consumers. On average this distance amounts to 240 kilometres. Since Germany’s 
transmission grid was not originally designed for this purpose, it needs to be strengthened and 
expanded. Hence the pivotal idea of the project is to optimally coordinate the utilisation of existing 
transport routes for both electricity and gas. In this way, the storage capacity from the gas 
infrastructure can be utilised and help to uncouple production and consumption. This is made 
possible by new large power-to-gas systems that supplement the electricity transmission grid at 
appropriate locations. Such a hydrogen infrastructure can be created by reallocating some of today’s 
natural gas pipelines in a targeted manner. 
 
Topic 2 “Power-two-heat (P2H)” Connection of the electricity and heating supply in a district 
context 
State of the art district heating and cooling networks are often operated at a low temperature 
including efficient power-to-heat systems such as heat pumps. This thermal energy concepts demand 
buildings that match new energy standards like the Energy Saving Act (Energieeinsparverordnung 
EnEV). The usage of energy of PV systems is part of the EnEV. Beyond this there are no incentives for 
sector coupling, at least not in Germany. The heat pump, connecting the thermal grid with its 
electrical counterpart could provide more benefits besides heating. 

 
The German project “Inno-NEX” encompasses different sector coupling approaches including the 
feasibility of business models and multi-energy regulation frameworks. The objective of the project is 
the development and comparison of innovative district heating systems for a new settlement in 
Neuburg an der Donau (Germany), based on low calorific heat sources. Local heat potentials and the 
potentials of sector coupling are considered in the development of the heat supply solutions. These 
considerations are than explored under economic and regulatory aspects as well as technical 
limitations [3]. 
Two sustainable district heating options with different supply temperatures are developed for the 
planned new settlement. While typical heating grids are operated at a temperature range of 90-100 
°C, the supply temperature in the two considered scenarios is 45 °C or 70 °C. In both cases, a large 
electric heat pump is provided as the central heat generator, which uses different low-temperature 
heat sources (Figure 3). 
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Figure 3 For the space heating supply a low caloric heat source (20°C, left) is connected to a central 
heat pump and storage system (supply temperature 45°C) as part of a district heating grid. This is 
combined with a decentral PV and power-to-heat storage systems for domestic hot water (DHW) 
supply. The power-to-heat device can be supplied by the power-grid.(Explanation of symbols see 
Figure 1.) 
 
The implementation of a decentralised rooftop photovoltaic system connected to the central heat 
supply system with a heat pump is a central part of the overall concept, as is the low temperature 
district heating system. The fluctuating power production on an hourly and daily basis can be 
compensated by thermal storages. A buffer storage of the heat pump and decentralised domestic 
hot water tanks offer high flexibility for distribution grids and buildings. At the same time, the 
storages are acting as an interface between the heat and the electricity sector. In order to optimise 
the efficiency of the supply to the low-temperature district heating system in combination with the 
decentralised PV-systems, operation strategies for the overall system (PV-contracting, PV-leasing 
model, etc.) need to be optimised. These optimisation routines are examined. 
Thermo-hydraulic simulations of the district heating systems with decentral PV-supply were 
performed for the concept study regarding the sector coupling. We analysed the resulting data with 
regard to the potentials of the different heat supply concepts and the local heat potentials as well as 
sector coupling. Here, the district heating system of the new settlement is modelled and analysed in 
the simulation environment TRNSYS. The TRNSYS simulation model takes all system components, 
from the heat generation to distribution and utilisation, into account. TRNSYS calculates in high 
temporal resolution a) electric load profiles of the central heat pump, b) the heat load profiles for the 
space heating and c) the domestic DHW-supply of the individual buildings. A tentative control 
strategy decides upon the most economic use of surplus electricity from the decentral PV-systems. 
We use this marginal conditions to develop economic operation models of the heating grid, which 
take into account the current regulatory framework for PV-systems. 
 
The expected result is a comprehensive study of the individual operation strategies of the low-
temperature district heating system, with regard to sector coupling. To this end we developed 
different operation strategies of a central heat pump with low temperature heat sources. These can 
minimise the operational costs as well as the CO2 emissions of the total system. This is achieved by 
increasing the utilisation of PV-power for the heat generation. Withh an optimized control (control of 
the DHW set-point temperature depending on the surplus electricity from PV-modules) of the 
decentralized heaters, the surplus electricity production from PV-Modules can be used to cover the 
peak load for DHW-supply.  
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Figure 4 Comparison of the electricity demand for the decentralized DHW-supply with electric 
heaters and surplus electricity generation from PV-modules (4 days in August).The arrows depict 
the load shifting potential. 

 
Based on the results of this study we plan to identify an economic operation model of the heat pump 
and the decentral PV-systems, which considers the current regulatory framework. Furthermore, the 
comparison of the heat supply concepts will result in a comparison of the heat grid operation 
efficiency under the consideration of the grid losses in the summer and winter months. 
 
A similar study in Austria shows the potential of heat pumps located in rural district heating networks 
in a techno-economic analysis for detailed use cases [4]. It evaluates the synergies between the 
district heating and the electricity market to determine the possibility of heat pumps as active 
players in the Austrian electricity market. As a results energy costs can be saved by taking advantage 
of low prices in the day-ahead market. Additional revenues can be earned in the balancing market. 
Another possibility is offering negative balancing energy for the automatic frequency reduction 
reserve (aFRR). The results can help by defining business models supporting the integration of heat 
pumps in rural Austrian district heating networks. An important barrier for installing such business 
cases is the complexity and uncertainty of the future market development. 
 
Another case study in Austria is about two power-to-heat plants (15 MWel each) which provide heat 
to the district heating network of Salzburg by converting excess electric energy into heat. [5] The 
objective was to supply CO2 free heat to the district heating network Other goals were to  participate 
in the balancing market and to utilize negative electricity prices on the short term markets. The 
resulting key regulations, legislations and guidelines showed that the integration of power-to-heat 
plants in a district heating network is not regulated. The heat supplier, owner and operator in the 
shown case was the Salzburg AG. Looking at the heating sector alone the different heat supply 
options only need to consider technical and economic conditions. However, when the power-to-heat 
plant is planned to participate in the balancing markets for the electricity grid, regulations need to be 
taken into account. Special permission for the power-to-heat plant were required. 
 

RESULTS AND DISCUSSION 
Topic 1 “Power-to-Gas (P2G)” 
The utilisation of renewable energy from large PV- and wind parks which are used by a power-to-gas 
facility, are still leading to very high production costs for hydrogen and other green fuels. This is the 
case because of high electricity prices which are resulting from electricity taxes and additional tariffs. 
These tariffs apply when the public grid is used as a connection. If no grid connection is implemented 
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high investment cost in private grid infrastructure or battery storage systems are the consequence. 
Regulations and additional costs are strong adversities to business cases generating green hydrogen 
and green fuels. A solution would be a higher market value for green gas in comparison to fossil 
based products. 
 
Other aspects of a combined power- and gas grid infrastructure are being studied in recent studies. 
The “Danish roadmap for large-scale implementation of electrolysers” [6] is proposing a way to start 
a business for the stakeholders of electrolysis. They propose a division of the future market into 
three categories: Niche Markets, direct consumption of hydrogen and using hydrogen for energy 
storage. Only specialized gas markets (H2, CO) and usage in an industry context is possible today and 
in the near future using kilowatt (kW) to megawatt (MW) scale plants (see large-scale 
implementation by Shell). Hydrogen refuelling stations and commercialization of power-to-liquid for 
transport will be the main usage between 2020 and 2030. The main purpose beyond 2030 are 
gigawatt (GW) scale plants which will be used in cross sectoral integration and seasonal storage 
leading to 100% renewable energy system. 
 
In the EU-wide study “Gas for climate- the optimal role for gas in a net-zero emissions energy 
system” [7] which had the purpose to assess the cost-optimal way to fully decarbonises the EU 
energy system by 2020, the necessity of blue hydrogen is emphasized. They conclude that blue 
hydrogen produced from natural gas combined with the carbon capture and storage techniques 
(CCS) is a scalable and cost effective option. Green hydrogen is still too expensive and the ramp-up of 
the needed wind and solar capacity is too slow to reach the climate goals without blue hydrogen. 
This could lead to more business cases for coupled power and gas infrastructures. 
 
In Germany a study “Raodmap gas for the Energiewende – sustainable contribution by the gas 
sector” [8] shows that the cost of the infrastructure has to be taken into account in a macro 
economical point of view. The costs of power grid expansion versus using the existing gas 
infrastructure is crucial in respect to long-term scenarios. The costs of new investments or 
transformation of the gas infrastructure on the transport and distribution level depends on the 
utilization and business cases of power-to gas plants. this study employed a Multi-Impulse-Model to 
identify multiple drivers, for the gas consumption in Germany. The authors differentiate between 
pushing and pulling drivers. Whereas pushing drivers actively shape the gas consumption (e.g. 
regulation), pulling drivers create a market for gas consumption (e.g. incentives). For example such 
regulatory drivers are a) the EU-emission trading, b) environmental trigger fuel taxes, and c) air-
emission standards. The aforementioned drivers can have a positive influence. Renovation standards 
in the residential sector and the priority feed-in for renewable energies are also drivers but have a 
negative influence. In contrast to pushing drivers, pulling drivers  like the CHP-support (KWK-G) and 
the support of alternative drive concepts lead to higher gas demands in Germany. Other pulling 
drivers, e.g. the incentives of renewable electricity and heat, district heating, and efficiency laws are 
lowering the gas demand. This shows that the sectors electricity, gas and heat together with their 
infrastructures needs to be seen as an integrated energy system. This particularly true, when it 
comes to incentives, regulations and business cases. 
 
Topic 2 “Power-to-Heat (P2H)”  
In the studied countries, including Germany and Austria, the heating system is not regulated. 
Furthermore an inter-grid infrastructure and energy supply, like in the power and gas sector, does 
not exist. Hence, the integration of power-to-heat plants, e.g. heat pumps or electrode boilers, in a 
district heating network is not regulated. The heat supplier, owner and operator can be the same 
stakeholder. But if the P2H plant should participate in the energy markets or should facilitate grid 
stability, regulations of the electricity sector needs to be taken into account.  
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Like in the gas sector the role of the stakeholders are very important for planning successful business 
cases. The “Heat Roadmap Europe- a low-carbon heating and cooling strategy” [9] provides 
guidelines for the energy system transition by giving recommendations for local and regional policy 
makers. It focuses on a stakeholder centred approach, which will then lead to a long term and 
sustainable transition, both locally and regionally. Stakeholders in the process are divided into groups 
and can be representatives from local and regional authority, local stakeholder organisations 
(industry, housing companies, trade unions etc.), energy suppliers, technical partners, scientific 
partners and the financial sector. It finds that the ownership structure and stakeholder engagement 
is a core point in successfully planning the future energy systems. A public, community or private 
company can implement ownership of a district energy system. The important difference is the focus 
on a fast return of investment or rather a focus on maintaining a solid foundation for continued 
operation at low prices for the customers.  
 
The necessary policies for an transition to an integrated energy system are derived in the study 
“Towards a decarbonized heating and cooling sector Europe” [10]. The authors make distinct 
recommendations for future policy makers in three different time periods.  
The recommendation for the EU until 2030 is to realise national and local potential plans of district 
heating systems and end the investment in new, individual, fossil heating systems. Moreover the 
authors recommend to make plans to phase out remaining gas and oil boilers in individual heat 
supply. They advocate to make plans for investments in efficiency measures and electricity grids to 
integrate more P2H systems. 
The recommendation for  2030-2040 is to expand district heating areas to reach their full potential 
market share and continue replacing existing fossil fuel capacities in individual heating with heat-
pumps while phasing out gas and oil boilers. From 2040 to 2050 all processes should be finalized to 
reach the climate goals. 

 
To achieve the CO2 goals in the German heating sector for 2030 a study on the transformation of 
heating grid infrastructure is currently ongoing. A first result is that the installation of large district-
size heat pump systems feeding large heating grids can help to reduce CO2 dramatically [11] A 
modelling of the heating sector in Germany shows a necessary growth in numbers of buildings 
supplied by district heat pumps until 2050. This is necessary to phase out decentralized biomass 
consumption. The authors envision the numbers to increase from about 1 million buildings today to 
about 6 million buildings in 2050. To achieve this and other goals, barriers need to be taken down, 
including high network charges for atypical electricity consumption and the installation of too small 
CO2 prices (< 100€/t). 
 
Policies 
Many of the recommendations advocated by the aforementioned studies are contemplated by 
regulatory bodies, whereas a few are already implemented. New multi-sector policies have been 
developed during the last two years and some have been installed or are in the process of being 
published. We selected four distinct examples from Austria, Netherlands, Germany, and the United 
Kingdom (see below). 
 
Austria (Climate and energy strategy "mission 2030") (2018)2 
“The main objectives are to reduce the greenhouse gas emissions in Austria by 36% in 2030 
compared to 2005. To increase the ratio of renewable energy to gross final energy consumption to 
45-50% by 2030. (100% balanced power supply from renewable energy in 2030.) And to improve the 
primary energy intensity by 25-30% compared to 2015. 
In order to accomplish the defined goals the strategy consists of eight tasks (infrastructure, economic 
framework and mobilize investment, tax system to support the achievement of climate and energy 

                                                 
2 Text taken from IEA policies database 



10 

 

targets, legal framework for climate-friendly Austria, research and innovation, education and 
awareness-raising, technology for decarbonisation, climate-friendly urban and rural areas) and 12 
flagship projects (efficient freight transport logistics, increase rail-bound public transport, e-mobility 
offensive, thermal building renovation, renewable heat, 100,000 roof-mounted photovoltaic, 
renewable hydrogen and biome thane, green finance, building blocks of the energy systems of the 
future, mission innovation Austria programme, education and awareness-raising for a sustainable 
future, bio-economy strategy) “ 

 
Netherlands (2019)3 
“In addition to the Climate Agreement, a new Climate Act was adopted in 2019 by Parliament, 
establishing a long-term legal framework for government climate policies. The Climate Act contains 
ambitions and a structural and legally binding framework for planning, anchoring and regularly 
assessing and evaluating  progress and effects. There will be an annual climate and energy outlook 
report (KEV) by PBL, providing information on realised effects and projected effects. The government 
has also to periodically update its climate policy plan (klimaatplan). 
The proposal for the Climate Act was sent to parliament in June 2018. It calls for a 49% reduction in 
greenhouse gas emissions by 2030, compared to 1990 levels, and a 95% reduction by 2050. The Act 
should give individuals and companies in the Netherlands more certainty about the climate goals.” 
 
Germany (climate protection law) 20204  
“To achieve the necessary CO2 savings, national efforts are needed. These have already been set out 
in the federal government's Climate Action Plan 2050 and are now specified in the Climate Action 
Programme 2030. They will be implemented in legislation before the end of this year 2020. The 
federal government has laid out sector targets for the necessary emissions reduction in the Climate 
Action Plan 2050. This stems from the conviction that reaching the targets is only realistically possible 
if action is taken in all sectors. Equally, the economic principle holds true that targets can be achieved 
most cost effectively when they are tackled across sectors. That is why the Climate Action 
Programme 2030 links sector-specific and cross-sector measures.“ 
The law still needs to pass the government in 2020. One of the consequences are a ban of newly 
installed oil heating systems 2026 onwards.  

 
United Kingdom (2020)4 
 “A policy of gas boilers replacement by low-carbon heating systems in 2025 is in planning.” 

 
Further policies are to be expected and will be part of the study in the future. 
The preliminary result therefore is that in Germany but also in nearly all EU countries, the laws and 
regulations are often made for classical use of single infrastructures, like providing energy to 
customers by power grids, heat grids or gas grids. New incentives for higher efficiency, integration of 
more renewable energies or reducing greenhouse gas emission are based on one aspect like power 
systems, district heating or green gas production only. Multi-energy business cases are therefore 
hard to install or are loaded with high additional costs.  
It is very important to development an active community of academic and industry experts from 
different domains and fields. In this context, the cooperation of IEA DHC Annex TS3 with experts 
from ISGAN Annex 6 and CIGRE WG C6/c1.33 “Multi energy systems” [12] will facilitate the 
development of innovative solutions and scientifically sound guidelines. 
 

                                                 
3 Text taken from IEA policies database 
4 Information by the German Federal Environment Office, free translation 

https://www.iea.org/policies/8506-gas-boilers-replacement-by-low-carbon-heating-systems
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A full analysis of the topic “Recommendation on suitable business models, market design and 
regulations” will be published together with the results of the other topics in a guidebook by the IEA-
DHC Annex TS3 consortium in 2021 
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