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Summary 

The present deliverable has been developed in the framework of WP2 of the ReUseHeat 

project. The deliverable is prepared following the completion of Task 2.1 “Market and 

stakeholder analysis” led by Tractebel (TRA).  

The stakeholder analysis is made to define the main stakeholders involved in urban 

waste heat deployment and to understand what their role is in the value chain. Barriers 

to urban waste heat recovery and analysis of factors (temperature, volumes and 

predictability of urban heat sources) and drivers for increased uptake of the solutions 

(financial incentives, customer relationship, environmental gains, policy) have been 

addressed. Five stakeholder groups have been identified as most important for urban 

waste heat recovery investments. These are district heating operators, owners of urban 

waste heat, customers, policy makers and investors. In total, 76 interviews have been 

conducted with stakeholders from the five groups. The interviews have taken place in 

Sweden, Denmark, Germany, France, Italy, Spain, Romania and Belgium. 

The main conclusion from the study is that ample work remains before the urban waste 

heat recovery solutions can be widely adopted. Activities that are needed are: (i) update 

the legislative framework, (ii) increase the maturity of the urban waste heat recovery 

solutions, (iii) awareness creation about urban waste heat recovery, (iv) training of 

turnkey urban waste heat recovery solutions, (v) financial incentives and (vi) continued 

research and development are needed activities. 
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1 Introduction  
 

The Recovery of Urban Excess Heat (ReUseHeat) project, is a European project under the 

call H2020-EE-2017-RIA-IA, in response to topic EE-01-2017 (Waste heat recovery from 

urban facilities and re-use to increase energy efficiency of district or individual heating 

and cooling systems). The project will last 48 month and has been divided into 7 WPs, 

each targeting a fundamental step for the achievement of the project objectives. WP 2 

aims at defining new business models tailored to urban waste heat recovery investments 

and starts from the analysis of stakeholders and the main barriers and criticalities 

preventing investors to deploy the solutions.  

This deliverable has been developed in the framework of WP2, presenting the innovative 

business models for urban waste heat recovery investments. The deliverable is prepared 

following the completion of Task 2.1 “Market and stakeholder analysis” led by Tractebel 

(TRA).  

The stakeholder analysis is made to define the main stakeholders involved in urban 

waste heat deployment and to understand what their role is in the value chain. A 

functioning market for urban waste heat recovery is possible only when barriers are 

removed. Hence, the work also aims at deepening existing knowledge on known barriers 

to urban waste heat recovery (financial, technical and cognitive barriers) and to provide 

proposals on how the barriers can be overcome. Different factors (temperature, volumes 

and predictability of urban heat sources) and drivers for increased uptake of the solutions 

(financial incentives, customer relationship, environmental gains, policy) are addressed.  

To reach the objective of the deliverable a set of interviews with the main stakeholders 

has been undertaken in eight of the nine participating countries of ReUseHeat.  
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2 Data collection 
The first work undertaken was to identify the most important stakeholders for urban 

waste heat recovery investments. The WP 2 leader arranged three different workshops 

where the invited representatives (from WP2) were invited to discuss which stakeholders 

are relevant. At proposal stage, three groups were identified: (i) DH grid operators, (ii) 

excess heat providers and (iii) end-customers of the urban waste heat recovery 

solutions. Discussing the value chain of the urban waste heat recovery investment the 

partners in WP2 identified that five stakeholders were of importance, rather than three. 

Two more categories of stakeholders were added: investors and policy makers.  

A questionnaire was prepared to be sent and discussed with the stakeholders. The 

questionnaire was structured to contain questions specific to each Stakeholder category 

(it is enclosed as appendix). 

The questionnaire was developed and then shared with all participants in the ReUseHeat 

project, also those outside of WPs. Each partner provided feedback.  

According to the Grant Agreement, interviews were to be undertaken with stakeholder 

groups in all consortium countries: Sweden, Spain, Denmark, Romania, Italy, Belgium, 

France and Germany. The UK was omitted since the DH share of the heat market is 

limited. From the grant agreement, it was foreseen that the three original stakeholder 

groups would be interviewed in the eight countries (e.g. a total of 24 interviews). 

However, based on the discussions in WP2 when mapping the value chain of urban waste 

heat recovery, the extension of the number of stakeholders was decided upon- to 

ascertain that the most important stakeholders were represented- and the target was to 

achieve two interviews from the five stakeholder groups, i.e. a total of 80 interviews. The 

consortium arrived at 76 interviews. The distribution of the entities surveyed by each 

type of interested party is the following 

- DH operators: 15 entities 

- Policy makers: 15 entities 

- Investors: 15 entities 

- End consumers: 15 entities    

- Urban waste heat owners: 16 entities 

Interviews have been undertaken by the ReUseHeat partners in each country to ascertain 

native speakers conducting the interviews. 

 
To account for GDPR, the interviewees were informed about the project and the purpose 

of the interviews. All respondents have signed an informed consent form. The 

documentation is placed on the One Drive of the project where it will be kept until the 

end of the project.  

In section 3 barriers are addressed, from the perspectives of the five stakeholder groups. 

Chapter 3 provides a condensation of the barriers identified from each of the five 

stakeholder groups and is concluded with proposals to overcome main barriers. In 

chapter 4, factors impacting the urban waste heat recovery investments and drivers that 

stimulate market uptake are provided from the point of view of the countries where 

interviews took place. Chapter 5 concludes the deliverable and in chapter 6, 7 the 

references and the appendices are found. 
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3 Barriers  
In section 3.1, the stakeholder groups are identified and their role in the urban waste 

heat recovery value chain is addressed. In the reminder of the chapter (3.2-3.6) the 

information collected on market barriers is presented from the point of view of the 

stakeholder groups. Each group of stakeholders is presented in turn. 

3.1  The role of the stakeholders in the urban 

waste heat recovery value chain 

That activities are important to understand the way that firms operate was first 

presented in 1985 (Porter). Today, the activity based view of the firms is a widely 

accepted tool by academicians and practitioners when assessing the competitiveness of 

firms. It addresses the value that customers perceive a product or service to have. The 

logic is that value activities unfold in stepwise chains, so called “value chains”. The value 

accumulates per step in the chain. The activities entail production activities, market 

interaction activities and delivery and support related activities.  The generic value chain 

encompasses value activities and margin (the difference between the total value and the 

collective costs of performing the activities.  

A distinction is made between primary- and supporting value activities. By nature, the 

two kinds of activities differ. Primary value activities are needed to make the product 

whereas supporting value activities are needed to make the cycle from production to 

sales work. Value chains do not exist in isolation but are embedded in value systems 

consisting of a multitude of value chains up and down stream. The generic value chain is 

included in the figure below.  

 

 

 

 

 

 

 

 

 

Source; Lygnerud 2006 Value creating innovations in the pipeline  
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possible. In regards to the inbound logistics, the dialogue between the owner of the 

waste heat and the DH Company is the first activity. If the two parties manage to agree 

on investing in the necessary equipment and can agree on a long term, stable heat 

delivery with an agreed value then the next step is operations to secure the heat 

recovery and its delivery to the customers. The operations will revolve around the usage 

of a heat pump allowing the low temperature heat sources to be used in the existing 

district heating network. Monitoring of the heat recovery is another operational activity. 

The operational activities entail substantial communication between the heat owner and 

the district heating company. The outbound logistics is the delivery of the heat to the 

customers. In the case of the demo sites of ReUseHeat, the existing district heating 

networks will be used hence the urban waste heat recovery value chain piggy backs on 

the existing infrastructure of the district heating companies creating a synergy for the 

district heating company when engaging in the urban waste heat recovery. Regarding 

marketing and sales and services the value chain is not yet developed and the activities 

of the district heating company will be used. When the product matures, marketing and 

sales specific for the urban waste heat recovery can be developed.  

The value chain of urban waste heat recovery is specific in that the customer dialogue is 

extensive and revolves around a tailor made solution. It is also specific in that it is not 

supported by any specific legal framework or any targeted incentives.  

The role of the district heating company stakeholder is to develop the urban waste heat 

recovery solution by means of completing its value chain to make it a profit generating 

business venture. Important components are efficient marketing and sales, making the 

customer aware of the value that can be gained by consuming the urban waste heat. On 

the supply side, the heat supplier- the stakeholder owning the urban waste heat- must 

be willing to supply the heat on an ongoing basis and at an agreed price. Apart from this 

conventional supplier role, the waste heat owner has a role to play in disseminating 

information about the heat recovery rising awareness around it. The investors and the 

policy makers do not have any direct role in the value chain of the urban waste heat 

recoveries but can both facilitate market uptake and acceptance of the solutions by 

providing the right kind of incentives (e.g. incentives to invest in the heat recovery 

schemes by offering beneficial loan arrangements and subsidies to urban waste heat 

recovery investments). 

Next, the barriers perceived by the five stakeholder groups of DH companies, urban 

waste heat owners, customers, investors and policy makers are addressed. 

3.2  District Heating Operators 

District Heating (DH) companies have a significant role and weight in the energy sector. 

Known barriers, pointed to in the GA, that inhibit the establishment of WHR projects are 

technical, cognitive and financial. 

Technical barriers 

Lack of technical knowledge is not considered as an important barrier. There 

seems to be large, experienced suppliers that can provide equipment whereas there is a 

limited number of companies that can provide the consultancy services needed to make 

use of the waste heat. The lack of installers and of qualified operators (for efficient 
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turnkey solutions of operation and maintenance) rather than the technology itself is 

considered as a barrier.  

Even though the technology itself is not new the maturity of the installations is 

considered an important barrier. There are few proven installations to learn from and the 

maturity of the existing solutions varies. Heat pump technology is important for the 

urban waste heat recovery whilst the capacity and temperature ranges of urban waste 

heat recovery are immature areas for both heat pump providers and district heating 

operators. 

The majority (63%) of stakeholders mentioned that the replicability is very important. 

Before the concepts have been proven replicable their spread will be limited.  

There is a barrier related to the possibility of the existing district heating network to allow 

the urban waste heat injection is the high temperature used in the existing systems. For 

the moment, heat injection is not guaranteed or regulated, each case is analysed before 

taking the decision.  

A majority of the respondents (69%) find that there are alternative technology 

incentives, such as high efficiency CHP technology. The fact that there are lacking 

incentives for waste heat recovery investments can be a barrier.  

Equipment affordability is an important factor and a barrier to obtain the feasibility of 

the investment. The cost of the equipment makes the payback period too long to be 

attractive.  

Cognitive barriers 

All interviewees point out that there is no legal framework in place to manage urban 

waste heat sources/ make efficient contracts.  

In France there’s a legal framework for waste incineration plants that valorises the heat 

recovery for the company’s own use, but no specific framework for external users. In 

Spain, there is a legal framework related to waste energy recovery without specifying 

clear obligations for those who are developing waste heat recovery solutions to be 

efficient in terms of energy & footprint. In Sweden, there is a district heating law but it 

does not account for urban waste heat recovery. 

All respondents in this stakeholder group answered that there is no specific /standardized 

permit procedure for urban waste heat recovery.  

Financial barriers 

The value of the heat recovered is a critical point to arrive at a business deal. The 

uncertain value is related to the lack of measurement & verification skills. A bad estimate 

of the resource is one of the main reasons for not implementing the project. The right 

value of the heat / the pricing structure must be mutually beneficial so that the interest 

to sell and buy exists for respective parties. The pricing structure must be transparent 

and predictable to allow to analyses of profit in the long-term.  

One Swedish district heating company mentioned that the value of heat is based on its 

forecasted marginal production costs and on the customers projected margin costs for 

operation. All Danish stakeholders pointed out that the recovered waste heat price should 
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equal the alternative heat sources price. One Spanish district heating operator recovering 

heat from sewage water mentioned that an annual fixed fee was established for the heat.  

Specific to the heat exchange with treated water, as the output temperature rejected in 

the natural environment could be regulated, an impact study should be provided.  

Other barriers 

During the interviews process, numerous comments and suggestions addressing the 

barriers were made. In regards to 4th generation district heating installation both 

Legionella and delivery of heat from apartment exchangers are much discussed. For 

urban waste heat recovery, in existing district heating systems, neither Legionella nor 

apartment switches are needed so it was not an issue for the DH companies interviewed.  

3.3     Policy makers 

Interviews conducted to with policy makers revolved around the cognitive barriers since 

there was limited knowledge about both technology and financial aspects of the urban 

waste heat recovery. All policy stakeholders convey that main benefit from urban waste 

heat recovery investment is the reduction of CO2 emissions and the sustainability 

dimension of the investment.  

Cognitive barriers 

All policy makers pointed out that the four demonstration projects are relevant and may 

be very replicable - the challenge is to disseminate this information and bring it 

easily to policy makers and other relevant stakeholders. The respondents also 

agree that the legal framework on urban waste heat recovery is not clear which 

imposes a barrier especially if state owned or municipally owned companies engage in 

the heat recovery. The fact that there is no standardized permit procedure for the 

investments causes another barrier for the waste heat recovery. 

All the policy makers agree that alternative technologies are encouraged (i.e. for 

high efficiency cogeneration) as well as renewables. Urban waste heat recovery 

investments are not incentivized. To accelerate the development of the urban waste heat 

solutions, an incentive would be welcomed or the inclusion of urban waste heat recovery 

solutions in the national support programs. There are no national or local funds, nor loan 

with permissive conditions to date. In France there is however already a favourable 

legislative policy as the VAT reduction for projects which provide heating/cooling from 

more than 50% renewable sources. 

Other barriers 

The tax regime (Belgium) that includes surcharges for financing energy efficiency and 

renewable energy support schemes is not advantageous to the urban waste heat 

recovery schemes. Those surcharges are included only in the electricity tax and not in 

taxes for fuels (amongst natural gas).  

3.4   Investors 

The knowledge about district heating and urban waste heat recovery in particular is 

limited to the financial sector. The barriers in focus in the discussions with investors were 

financial. 
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Financial barriers 

From an economic point of view, the investor respondents have a shared view: the 

feasibility of an urban waste heat recovery scheme is related to the level of taxation, the 

cost of producing energy, as well as the price at which this recovered energy will be sold. 

An investor is ensured if there is a long-term contract, moral engagement of both parties 

(energy generator and final consumer).  

 

At national level, there are incentives to promote high cogeneration, rehabilitation of DH 

networks, funding schemes to develop solar, biomass, geothermal, biogas and waste 

heat technologies. The existence of other incentives is not considered as barrier for the 

urban waste heat recovery investment. However, incentives from public 

institutions/authorities on a specific technology or in a specific field represent a signal for 

the banks that the solution is of interest for financing. 

 

Depending on the country, there are some EBRD financing facilities that can offer 

commercial loans with better financing conditions for implementing energy efficiency or 

the use of renewables.  Also, there are commercial banks that receive dedicated credit 

lines with favourable rate to finance energy efficiency or sustainability projects. 

 

The possible incentives or permissive loans could be favourable for urban waste heat 

recovery investments if (i) national authorities develop financing schemes and specific 

programmes involving EU exist, (ii) Risk Sharing Facilities, where a public entity provides 

funding to cover possible defaults of borrowers is built, (iii) the investments can qualify 

as green loans (loans that finance projects with clear green consequences such as 

reduced CO2 and energy efficiency certificates) or (iv) the investment is linked to Energy 

Efficiency Certificates.  

 

The interviewed investors consider gaps in the legislation, regulatory and incentives as 

barriers hindering development of urban waste heat recovery projects. One main barrier 

is that procurement procedures are not adapted to energy efficiency projects and this 

could be a barrier since energy service companies may not be interested in participating 

in the procurement process. 

3.5  Customers 

The customers have limited knowledge about urban waste heat recovery technology and 

of district heating in general. Focus in the interviews with the customers was on cognitive 

and financial barriers.  

 

Cognitive barriers 

In regards to maturity, it is a problem that the urban waste heat recovery investments 

are not mature. It is difficult to choose this kind of installation since the supply is limited, 

the low maturity is also a problem when applying for credits from banks to install urban 

waste heat recovery solutions. The concept of cooling recovery is even less mature but 

also of interest for the customers. Once mature, the scalability and replicability of the 

urban waste heat recovery investments should be substantial. 

 

In terms of legal framework, the absence of such and of standardized permits on urban 

waste heat recovery is a barrier. Also, the absence of incentives, beyond renewables, 

makes the gap wider for a customer to choose the urban waste heat recovery over other 
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heating alternatives (solar thermal or high efficiency CHP technology). Both the legal 

environment and the absence of incentives are barriers to the customers. 

 

Financial barriers 

The affordability of the equipment can be a barrier. The customers consider that the 

attractiveness of the projects depends on their complexity, overly complex projects are 

less interesting.  

 

One barrier to overcome is to guarantee the (continuous) use of thermal energy during 

the contract and the project’s period, e.g. the customer needs a certainty that there will 

be sufficient volumes of heat when there is a heat demand.  

 

3.6  Urban waste heat owners 

The interviews with the owners of waste heat were focused on cognitive and financial 

barriers. 

 

Cognitive barriers 

The main challenge is to find a location that is suitable for urban waste heat recovery. On 

the heat owner side, the gap of employees with the competency to understand the heat 

recovery process is also important. 38% of the interviewees find that the urban waste 

heat recovery investments are tailor made solutions making the replication of the cases 

difficult.  

 

The absence of legal framework for the urban waste heat recovery is a barrier to 

undertake this kind of investment.  

Financial barriers 

 

The equipment costs could be a barrier, but it depends on the project case according to 2 

of the respondents.  

 

One German owner of excess heat says that the value of the heat it is based on a 

calculation of flow, temperature levels, period, etc.  

 

Two Swedish owners of excess heat companies have a well-defined pricelist for the 

energy produced from the DH Company and urban waste heat is considered a green heat 

production. 

 

The interviewed Romanian owner of waste heat address that the lack of information at 

decision making level is a considerable barrier. Also, there is a lack of the planning of 

integrated urban heating systems. The profitability of the investment can be an obstacle, 

given that the investment is considerable.  

 

The payback is difficult to estimate – involving an ESCO could be a good option, the 

Italian excess heat owner said. Three interviewed find that the DH companies are not 

concerned to take over the recovered heat, because they only takes into account the 

summer situation and does not have an overview for a one-year period.   
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The absence of economic incentive and lack of a legal framework for this kind of 

interventions are considered by 11 interviewees a barrier for urban waste heat recovery 

projects. 

3.7  Conclusion on the main barriers from the 

point of view of the stakeholder groups 

Analysing the results from the stakeholder groups a number of barriers are pointed out 

by a majority of them.  These are (i) the low maturity of the existing solutions, (ii) the 

absence of a legal framework for urban waste heat recovery, (iii) the absence of 

standardized permits and contracts for the investments, (iv) diverging views on the value 

of the heat, (v) the low temperature being a challenge for the feasibility of the recovery 

and (vii) that existing incentives for RES and CHP make the urban waste heat recovery 

investments less relevant. 

 

In the table below, the barriers and proposal for overcoming them are provided.  

Table 1 – Barriers and proposal for overcoming them 

 Barrier/ critical issue Proposal for overcoming the barrier 

1 Maturity of the existing 

solutions is low 

More pilots and demo sites to validate the 

technology 

2 No legal framework Update the legal framework with urban waste 

heat recovery  

3 No standardized permits or 

contracts 

A standardized approach for permits, contracts 

and other should be designed to promote 

urban waste heat recovery investments 

4 The value of the heat is 

subjective 

An understanding of when the heat is 

more/less valuable needs to be built both at 

the waste heat owner and at the DH company. 

Seasonal variation will need to be accounted 

for when estimating the value.  

5 The low temperature is a 

challenge to the existing DH 

companies’ ability to recover 

the urban waste heat 

The low tempered heat will become more 

valuable when the price of co2 increases: 

policy measures to increase the value of CO2 

will propel the low temperature heat recovery 

6 Renewables and CHP get 

incentives 

The lack of incentives for urban waste heat 

recovery investments and other technologies 

with incentives could create a real barrier and 

put a stop to WHR investments.  
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4 Factors impacting the urban waste heat 

recovery investments and drivers for 
stimulating the uptake 

Factors and drivers for increased uptake of the solutions have been addressed in the 

interviews. In this chapter the answers are presented per country (4.1-4.8).  

4.1  Sweden 

The respondents 

In Sweden, from each category, at least two stakeholders have been interviewed, in total 

11 stakeholders have been involved in interviews.  

The interviewed stakeholders are grouped as follows: 

 Customers – 2 entities; 

 DH Operators – 2 operators; 

 Investors/Financial Institutes – 2 entities; 

 Policy Makers – 2 entities; 

 Owners of excess/waste heat – 3 entities. 

The national situation in brief 

Sweden has a rich supply of hydropower and biomass, which contributes to the country’s 

high share of renewable energy. Hydropower is mostly used for electricity production and 

bioenergy is used for heating. More than half of the energy used in Sweden comes from 

renewable energy sources. Sweden manages to combine high energy consumption with 

low carbon emissions. 

The share of renewable energy used in Sweden is growing. In 2012 the country reached 

the government’s 2020 target of 50% renewable energy. For the power sector, the target 

is 100% renewable electricity production by 2040. With 54% (2016) of the energy used 

in Sweden coming from renewable sources, the country tops the European Union1 in 

regards to renewable usage. Few countries consume more energy per capita than 

Sweden, but Swedish carbon emissions are lower than in other countries. According to 

statistics from the International Energy Agency (IEA), the average American releases 

almost four times as much carbon dioxide (CO2) per year into the atmosphere as the 

average Swede. The reason for Sweden’s low emission rate is that about 80% of 

electricity production in Sweden comes from nuclear and hydroelectric power. Sweden 

currently has three nuclear plants with eight nuclear reactors in commercial operation, 

but nuclear power remains a topic that divides political parties in Sweden and there was 

a referendum in 1980 when it was determined to dismantle nuclear 

The number of heat pumps in Sweden has increased dramatically since the 1990s, which 

has contributed to less energy being used for heating and hot water in buildings. Indeed, 

the largest competition to district heating in the country comes from heat pumps. 

An action plan for energy efficiency and actions were set to fulfil the requirements in the 

Energy Services Directive. A second energy efficiency action plan was set in June 2011. 

                                           
1
 Source: Swedish Energy Agency 
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According to the directive, the final energy use should decrease by 6.5% to 2010 and by 

9% to 2016 compared to average energy use in 2001–2005. According to Energy 

Efficiency Policies and Measures in Sweden in 2012, assessments made by the Swedish 

Energy Agency, the targets will be reached2.  

The physical target corresponds to 24.0 TWh to 2010 and 33.2 TWh to 2016. Also, the 

energy and climate policy declared a target of 20% better energy efficiency by 2020 

compared to 2008, measured relative to GDP, i.e. the supplied energy per unit of GDP at 

constant prices will be reduced by 20%. This goal includes all sectors and includes energy 

efficiency in all stages from energy transformation and distribution to end users of 

energy. 

A national goal concerning energy use in building was set. The total energy use per unit 

of area in residential and commercial buildings should be reduced by 20% to 2020 and 

by 50% to 2050 compared to 1995. By 2020 all new buildings must be close to zero 

energy buildings. 

In terms of heat market, half of the heat demand in the country is met by district 

heating. A majority of the customers are private building owners. The district heating 

sector has a long history in the country and the first commercial plant was inaugurated in 

1949. The industry has worked hard to shift from fossil to renewable fuels and is close to 

being fossil free, strongly contributing to the country meeting its climate targets in an 

efficient way. 

In Sweden, District Heating is exposed to three different policy agents. First, the Swedish 

Energy Authority is the responsible authority. Second, the District Heating Board 

mediates between customers and DH companies. Third, the DH industry has a voluntary 

initiative called „the price dialogue”, where price matters are discussed in a transparent 

way. The three forms of policymaking are complementary. The fact that there are forums 

to discuss with the customer and to solve „soft” and „dynamic” questions is important for 

DH success in Sweden. The Board is powerful in the sense that senior people from DH 

companies and customers meet and discuss conflicting interests. The presence of the 

board has improved the transparency around the district heating business. . In the heat 

sector, there is a tradition municipal ownership. Municipal companies are built to provide 

the inhabitants with a service/ product that meets the basic need. Hence, reliability is 

promoted over innovation.  

There is a district heating law (since 2008). It does not make a distinction between low 

temperature and high temperature heat recovery. 

4.1.1 The value of recovering urban waste heat  

Regarding the value of recovering urban waste heat, seven Swedish stakeholders find 

that the value is economic and environmental. The Energy Authority pointed out that the 

urban waste heat is of importance at the level of society, increased resource efficiency 

being important to cities in the future, saving other resources by making use of urban 

waste heat. 

The two investment stakeholders stressed that investments in green projects forces the 

environmental department to interact with the finance department. As a result, the 

companies start thinking in terms of a broader, overall value generation. The societal 

                                           
2
  Swedish Energy Agency, Underlag till den andra handlingsplanen, ER2010:32 
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perspective is an important step in the energy transformation. Companies, authorities, 

municipalities need to aid in different ways to the energy transition. Green bonds can aid 

in the transformation.  

The two district heating companies agree on the value of the urban waste heat recovery: 

lower district heating production cost, (ii)lower re-/investments costs due customer 

owned production capacity, (iii) improved energy efficiency and (iv)l ower CO2 impact 

due to reduction of peak load production.  

The three owners of waste heat find that the value of recovering urban waste heat is: (i) 

improved operation costs for the customers, turning cooling cost to a revenue, (ii) 

sustainability increase. 

According to the representative of the Swedish District Heating Board, urban waste heat 

recovery (low temperature heat) has not been discussed. The idea of the board is to 

provide a venue for the DH Company and the customer to resolve all kind of matters that 

can appear in the future, price discussions for example. Usually, the discussions on price 

is needed if the customer by available information can: estimate their DH cost, 

understand how the DH price is obtained, estimate if the DH price is reasonable, estimate 

the future price levels (3-5-10 years), trust the DH business (or are there circumstances 

in the customer communication that can contribute negatively to the trust of the 

company). 

4.1.2 Type of urban waste heat recovery 

Two of the Swedish interviewees consist of datacentres that provide excess heat to the 

DH system when the outdoor temperature is below a certain degree (5-10oC). The third 

interviewee recovers heat from cleaned water, where the contract is between the local 

water company (owned by several municipalities) and the DH Company.  

Sewage water heat recovery has been used in Sweden for several decades and is 

undertaken in many municipally owned sewage water treatment plants.  

4.1.3 Technical and economic feasibility 

Related to the technical and economic feasibility of the waste heat recovery investments, 

the District Heating stakeholders’ point of view was that these have to be as profitable as 

any other investment, generally it is required a 6% rate of return and a 20 year payback. 

The environmental gain is, however, not given a monetary value in the investment 

calculations. 

4.1.4 Risk and methods to assess the risks 

Stakeholders interviewed identified a number of risks that can occur when implementing 

of WHR investment, such as: 

- - The excess heat load of the customers is not continuous 

- - The foreseen heat volumes are lower than in the investment calculation 

- - The excess heat provider goes out of business, 

- - Dependence that is created to the DH provider 

- - Customers do not understand the new technology 

Methods to assess the risks are also indicated: 

- Long-term business relationship 
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- Several risk measures to be incorporated into the contract (as 10 year 

purchase of the heat by the DH provider, possibility to provide heat during 

summer even if the heat is provided free of charge, etc.) 

- Leasing arrangement 

- Improve the operational safety 

- Renegotiation of existing contract  

- Fixed energy prices for 5 to 10 years 

4.1.5 Barriers 

District Heating Companies, Investors and Policy makers pointed out that there are gaps 

in both incentives for urban waste heat recovery and in regulation: there is no definition 

of what a low temperature heat source is in Swedish legal guidelines. 

The largest difficulty for interviewed owners of excess heat is to find a suitable location 

for the recovery, an area with fibre, power and that can cope with the risk demands, 

close to a DH networks. District heating companies consider that the owner of the waste 

heat assumes that the value of the heat is larger than it is. 

The Swedish stakeholders do not identify important barriers for urban waste heat 

recovery investments. However, the Customers and the District Heating stakeholders 

mentioned that the technology is not tested, there are few experienced suppliers.  

4.1.6 Incentives 

Related to incentives for low temperature heat recovery, District Heating companies, 

Investors and Owners of excess heat stakeholders mentioned that there are no 

incentives, no national support for this kind of investments. In order to make it happen 

more funds must go to research; a proven design and technology must be identified and 

implemented. In the same way that there have been national incentives for biofuels in 

district heating there must be an incentive for low temperature investments. There are 

some other initiatives for reinvesting in other heat recovery than conventional 3rd 

generation. One example is investment funds for projects from “Klimatklivet”, a reduced 

tax on electricity for data centres (since January 2017), there is a reduced tax on 

electricity for providers of cooling to data centres (since January 2018) both encouraging 

the establishment of data centres in Sweden. Neither taxation however incentivizes the 

urban waste heat recovery from the datacentres. What would help to expand urban 

waste heat recovery is to lower the tax on the electricity used by heat pumps for heat 

recovery. Also, the Swedish Energy Authority provides „demonstration site” funding that 

can be useful for pilot projects 

4.1.7 Actions that are needed 

When stakeholders were asked about actions that are needed, long term, for overcoming 

barriers to urban waste heat recovery investments in Europe, the answers were: 

 Legal requirements/guidelines for actors with excess heat to improve overall 

energy efficiency by recovering urban waste heat 

 More knowledge about conventional district heating solutions is needed  

 It must be proven that district heating can be built in „islands“ outside of cities- 

then the low temperature solutions can lead to district heating expansion 

 The new technology and its preconditions must become more widely known 

amongst customers, builders, pipe installers - the entire value chain 
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 Expansion of urban waste heat recovery is necessary. If a network is not present, 

heat recovery can still be made from data centres. The volumes are very large. 

In Sweden certificates are standardized solutions. White certificates on urban waste heat 

recovery investments can be relevant. It is, however, difficult to identify a good action 

since it is unclear who owns the question of expanding urban waste heat. Is it the 

responsibility of companies? Policy makers? Others? 

Cities want to be attractive (make it interesting to live there, to attract capital and 

companies) and sustainable. To make cities attractive and sustainable is not possible 

through national policy making. There is a limited interest in taking risk beyond the 4 

year political life cycle. Instead of national policies, demonstration projects and tests are 

increasingly common world-wide. Authorities that support innovation need to be linked to 

the innovative capability of cities. Cities have the power to implement innovation in their 

own, urban system. Urban waste heat recoveries need to be demonstrated and tested at 

the urban level, rather than through other policies and actions.  

The stakeholders’ point of view is that the urban waste heat recovery must be done at 

the local level. If included at the national or EU level there is a risk that different 

directives and regulations overlap; then the urban waste heat can be lost amongst 

everything else. 

Related to the interests of investor in investing in urban waste heat recoveries, Swedish 

stakeholders consider that pension funds, cities could be this kind of investors but private 

investors are probably less interested in urban waste heat recoveries. 

4.2  Romania  

The respondents 

In Romania, from each category, at least two stakeholders have been interviewed, in 

total 11 stakeholders have been involved in interviews. 

The interviewed stakeholders are grouped as follows: 

 Customers – 3 entities; 

 DH Operators – 2 operators; 

 Investors/Financial Institutes – 2 entities; 

 Policy Makers – 2 entities; 

 Owners of excess/waste heat – 2 entities. 

The national situation in brief 

Following Romania's accession to the European Union in 2007, the Romanian 

Government approved the National Reform Programs 2007 - 2010, 2011 - 2013, 2014 - 

2017, 2017 - 2020, which set the country’s development priorities taking into account 

the guidelines of the European Union aiming at narrowing the gap with the other EU 

Member States. 

Romania's economic and social development is closely linked to the global economic and 

social development and that of the European Union. Romania's energy policy by 2020 is 

based on the fundamental objectives of the European Union: sustainability, 

competitiveness, food security. 
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Under the First National Action Plan for Energy Efficiency (NAPEE, 2007 - 2010), Romania 

committed itself to reducing the final energy consumption in the sectors covered by the 

Energy Services Directive (ESD) by 1.5% annually in the period 2008-2016, compared to 

the average of 2001-2005 and a target of 940 thousand toe consumption (corresponding 

to 4.5% of the final energy consumption average over the period 2001-2005) for 2010 

was adopted as an intermediate target. According to those targets, the average annual 

decrease in final energy consumption in the 2008 to 2016 period would be 1.5%, 50% 

higher than the minimum required by Directive 2006/32 / EC. 

In the elaboration of the second National Action Plan for Energy Efficiency (NAPEE) it was 

revealed that the total value of the final energy savings achieved in 2010 was 

2,223 thousand toe representing 79% of the assumed target value of 2,800 thousand toe 

for the year 2016. Under these conditions it was expected to exceed the target value 

assumed in 2016. Within the second NAPEE, the national target for primary energy 

savings was set at 2020. The main measures taken to increase energy efficiency were: 

 Application of the State aid scheme for high efficiency cogeneration 

 Intensifying information campaigns about heating for the population and the 

business environment 

 Continuation of the program "Heating 2006 - 2015 buildings and comfort"; 

 Obligation of energy performance certificate from 2010 for single-family dwellings 

and apartments in existing dwellings that are sold or rented; 

 Continuation of the thermal rehabilitation program of the housing blocks; 

 Continuation of the energy auditors certification for both buildings and industrial 

activities; 

 Modernization of passenger and freight rail transport and metro transport; 

 Enforcing by central and local public authorities of art. 7 of O.G. No 22/2008 on 

energy efficiency and promotion of the use of renewable energy sources at the 

final consumers; 

 Extending the National Energy Efficiency Program (rehabilitation of the district 

heating system, public building rehabilitation and public lighting efficiency) for 

2011-2015. 

According to Eurostat data Romania's final energy consumption per capita was 1,102 toe 

/ inhabitant (in 2015), being 1.93 times lower than the EU-28 average. Romania has the 

lowest final energy consumption per inhabitant among the EU Member States. 

The district heating sector is in obvious decline in Romania, due to a combination of 

institutional, legal, administrative, financial and social issues. Whereas in 1989 there 

were 315 cities that owned a district heating network, only 61 remain in 2015, mainly in 

big cities. Unfortunately, the majority of these systems are confronted with severe 

economic issues.  

In 2004, the predominant fuel used in Romanian district heating was natural gas, but 

coal also occupied a significant market share. As of 2015, district heating is almost 

entirely supplied through recycled heat, and approximately 92% of this generation was 

from combined heat and power (CHP). The fuel sources used for CHP are dominated by 

fossil fuels, with 55% from natural gas and 37% from coal. 3  

                                           
3
 Source: District Energy in Romania - Euroheat &Power 
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4.2.1 The value of recovering urban waste heat  

From the District Heating Company and Energy Service Company (ESCO) perspective, 

the main objective with urban waste heat recovery is the financial one, but also the 

environmental objective is important. For this category, the financial figures are relevant: 

rates of return, value for money and payback period, achieving a projected return on the 

project is a necessary guarantee to support the investment in front of an investor. 

The customers pointed out that for the urban waste heat recovery projects, the most 

important aspect is the financial component and the second most important aspect is the 

environmental issue. In their quality, as end-users, but also as economic operator having 

the attributions of managing the building, there is a major interest in lowering the 

administration costs. Therefore, the economic and financial indicators of an urban waste 

heat recovery project are of great importance for end users (the price of heat, the 

generated savings, and the period of recovery for the investment). Related to 

environmental issue, the quality of life and the possibility to contribute to the local 

environmental strategic objectives are important values for the customers. 

From the investor's perspective, the return on investment with a certain "rate of return" 

is very important. The investor must rely on the existence of certain guarantees in terms 

of obtaining a forecasted return on the project. 

4.2.2 Type or urban waste heat recovery 

The Romanian stakeholders do not foresee any waste heat recovery investment. 

4.2.3 Technical and economic feasibility 

The Romanian District Heating stakeholders pointed that there is no standard contract as 

per legislation. No specific contract is used by the parties, involving the waste heat 

owner, the Municipality, the DH Operator and final consumer. 

The public - private partnership contracts (PPP) are not properly applied in Romania, but 

for this purpose concession contracts can be used. The Romanian stakeholders consider 

that SPV contract is the best option as well as EPC contracts involving an ESCO. 

4.2.4 Risk and methods to assessed the risks 

Romanian District Heating companies and customers highlighted that important issues to 

be assessed are to guarantee the use of thermal energy during the contract and to 

clearly define the project period, with the consent of all parties involved. The customer 

must remain in the contract for the entire period. Any change in consumption or 

contractual conditions may influence the feasibility of the project, in bad or good for the 

investor. 

National/local specific legislation as well as financial schemes to promote investment in 

urban waste heat recoveries are absolutely necessary. 

4.2.5 Barriers 

Lack of technical knowledge amongst technical providers and lack of equipment providers 

are not considered as real barriers by the customers. 

Related to the costs of specific equipment, the interviewed District heating companies 

and Customers pointed out that, depending on the complexity of the project, a 

(feasibility) study has to be prepared to give to the investor the assurance that the 
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project is good and the economic indicators are advantageous, then it could be invested 

in this equipment/solution, even if they are considered expensive. Their opinion is that it 

would be good if some incentives to purchase the equipment are established. 

From the point of view of a heat consumer, there are competences to operate the urban 

waste heat recovery solution, because there are no considerable changes in the final 

heating installation, so this issue is not considered as barrier. 

The urban waste heat recovery solutions represent a novelty in Romania. Generally, a 

lack of qualified staff to install the equipment on the market could be a barrier. Usually, 

the companies use external expertise.  

From the point of view of a heat consumer, one of the most important barriers to be 

overcome is to guarantee the use of thermal energy during the contract and the project 

period. The contract period must be defined and respected by all the parties. The 

customer must remain in the contract for the entire period. Any change in consumption 

or contractual conditions may influence the feasibility of the project, in a bad or in a good 

way for the investor. 

4.2.6 Maturity of solutions 

The interviewed customers and owners of excess heat pointed out that the maturity and 

feasibility of existing solutions are very important when taking a decision to implement 

the urban waste heat investment. The promotion of the investment aspect is essential if 

there banks will be interested in this kind of solution. It is very important for customers 

and District Heating companies that the solution to have “a history”. Hence, it is very 

useful to implement some pilot projects first. 

The owners of excess heat consider that replicability of solutions is very useful, but it 

must be taken into account the specificity of the project and the implementation site. 

4.2.7 Incentives 

In Romania, the existing legal framework does not explicitly address urban heat 

recovery. There is a general legal framework that can be applied up to a certain point, 

and then the provisions of the territorial administrative units will be applied.  

There is available Regulation on permits and licensing in the Thermal Energy Sector. This 

regulation does not specifically address urban waste heat recovery.  

From several of the Romanian stakeholders’ point of view (customers, owners of excess 

heat, investors and policy makers), the renewable sources are incentivized to be used 

and the high efficiency cogeneration is also encouraged (it is stimulated by a national 

programme for a limited period of time. The national Programme “District heating 2014-

2020” could support the investments in urban waste heat recovery but are not explicit in 

the program today. 

In Romania, there have been several programs proposed by the EBRD bank (Energy 

Efficiency financing facilities), or the FREE (Romanian Energy Efficiency Fund) that could 

be suitable for urban waste heat recovery investments. 
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4.2.8 Actions needed 

The stakeholders proposed the following measures to advance urban waste heat recovery 

investments in Europe for the coming 10 years: 

- Improving the legal framework, including the incentives for waste heat 

recovery investments 

- During the first 3-5 years of an investment, the investments should be 

supported by grants, state funding or other financing facilities 

- Awareness campaigns for promoting the urban waste heat recovery 

- Including the urban waste heat recovery in local/national strategies  

- Incentives for performance standards  

- Creating a financial programmes 

- Creating the proper framework for ESCO: concrete EPCs 

- Creating the proper framework for PPP contracts 

- Providing incentives (fiscal, social etc.) 

- Promoting programmes for non-reimbursable funding 

- Promoting financing facilities (loans with more favourable conditions). 

4.3  Italy 

The participants 

In Italy, from each category, at least two stakeholders have been interviewed, in total 9 

stakeholders have been involved in interviews. 

The interviewed stakeholders are grouped as follows: 

 Customers – 2 entities; 

 DH Operators – 2 operators; 

 Investors/Financial Institutes – 2 entities; 

 Policy Makers – 1 entity; 

 Owners of excess/waste heat – 2 entities. 

The national situation in brief4 

Following the guidelines of the measures contained in the Clean Energy for All Europeans 

package, presented at the end of 2016 by the European Commission, the 2017 National 

Energy Strategy (NES) confirms the key role of energy efficiency in Italy. The NES aims 

to strengthen energy efficiency policies by facilitating the measures that have the best 

cost-effectiveness ratio in order to achieve 30% energy savings by 2030 compared to the 

expected consumption at that date. 

For the residential sector it is expected that there will be an expansion of works under 

the National Fund for Energy Efficiency, launched in March 2018 to support projects that 

require a high initial investment, stimulating their financing by banks. The NES also seeks 

to optimise the Ecobonus mechanism. 

Particular attention was also paid to public buildings through the continuation of the 

Programme for the Energy-related Renovation of Buildings of the Central Public 

Administration (PREPAC) in the period 2021-2030 and the definition of mandatory 

savings clauses in the contracts of energy services supplying the public administration.  

                                           
4
 Source: Analysis and Results of Energy Efficiency Policies in Italy 2018- ITALIAN NATIONAL AGENCY FOR ENERGY 

EFFICIENCY http://www.enea.it/it/seguici/pubblicazioni/pdf-volumi/2018/raee-2018-executivesummary-en.pdf 
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For the industrial sector, besides strengthening and simplifying the obligation scheme of 

White Certificates, efforts has been focused on Impresa 4.0 National Plan, and the 

promotion of energy efficiency in SMEs will continue through calls for co-financing of 

energy audits and management systems. 

 

The primary energy demand in 2016 was 154.7 Mtoe (-0.9% compared to 2015), 

continuing the negative trend of the last decade after the 2015 break Italy has values of 

primary energy intensity lower than both the average of the 28 European Union countries 

(EU-28) (118.6 toe/M€2010) and the countries belonging to the Euro Zone (114.7 

toe/M€2010). In the period 1995-2016 energy intensity decreased by 14.3% in Italy, by 

31.3% for the EU-28 and 25.4% for the Euro Zone. Despite these differences in the 

reduction rate, in 2016 the Italian primary energy intensity was 17% lower than the EU-

28 average and 14.1% below the average of the Euro Zone countries. 

In 2016, the energy consumption of the residential sector was equal to 32.2 Mtoe, 1% 

lower than the previous year. Increases in the consumption of natural gas (+0.7%) and 

heat (+4.2%) were seen, while there was a decrease in the consumption of electricity (-

2.8%) and wood (-3.5%). Other renewable sources grew by 5.3%, especially solar 

thermal (+5.4%), even if at present they only contribute marginally to the mix.  

Natural gas is the main source of energy: in 2016 it met more than 53% of the energy 

consumption in the sector, followed by wood (19%) and electricity (17.2%). In the 

period 2000-2016 the sectors that most contributed to the improvement of energy 

efficiency were industry and the residential sector. The former achieved the greatest 

increase, equal to 20.7%. Starting from 2005 all industrial sectors have achieved 

improvements in energy efficiency, even if they have not been constant due to the 

economic downturn and the consequent unused production capacity.  

The residential sector achieved an energy efficiency gain of 10.7%, lower than the 

previous decade due to changes associated with living comfort. Finally, the transport 

sector has experienced the greatest difficulty in achieving energy efficiency gains 

because freight transport is almost exclusively done on the road: railways, shipping and 

air navigation have seen significant gains in energy efficiency in recent years, but to date 

they represent 15% of total transport only. 

Since the start of the White Certificate mechanism in 2005, overall additional primary 

energy savings of approximately 25.7 Mtoe have been certified and more than 47.5 

million Energy Efficiency Certificates (EEC) have been issued.  

With regards to tax relief for upgrading the energy efficiency of buildings (so called 

Ecobonus), in the four years 2014-2017 approximately one and a half million projects 

were carried out, including more than 420,000 in 2017, with more than half of them 

involving the replacement of windows and shutters and 20% the replacement of heating 

systems. Since 2011, over 2.3 million projects have been carried out; over 3.3 million 

since the start of the mechanism in 2007. In addition to the Ecobonus further tax relief is 

also provided for 50% of costs incurred in respect of building renovation work, as laid 

down in Law 449/1997. Given the large number of renovations carried out in recent 

years, it is reasonable to hypothesise that, thanks to the 50% tax relief for building 

renovation, condensing boilers and heat pumps sold on the market and intended for the 
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replacement of old systems have been incentivised, as well as for window and shutters to 

replace old ones. 

In 2017 the Renewable Energy for Heating and Cooling Support Scheme (Conto Termico) 

showed a clear acceleration, for that year along generating requests equal to 130% of all 

those received in the period 2013-2016. 

Measures that can be taken into consideration in an integrated form, and in part already 

present in the new provisions of the Stability Law of 2017 and 2018 concern:  

- Incentive mechanisms:  Variation of the incentive rate, increasing according to the 

complexity of the project and/or the linking with other incentivised issues (e.g. 

anti-seismic works), Possibility of transferring credit to corporate bodies that 

banks and financial institutions have invested in without having a majority 

shareholding, Funds to facilitate access to credit and reduce its cost.  

- Incentives to construction companies 

- Incentives for households and owners, also in order to resolve the problem of split 

incentives. 

Italian heating and cooling markets are dominated by individual solutions, mainly based 

on natural gas and electricity, respectively. District heating is relatively new and in 2013 

represented 5.6 % of the national market share in terms of final users (Euro Heat & 

Power report, 2015). The heating market is not regulated at national level. It is not 

possible to enforce the connection to a DH grid. Indeed DH activities take place in a 

highly competitive environment where the choice of heat supplier is principally based on 

prices. The main alternative to DH is the use of natural gas boilers, which dominate the 

heating market.  

4.3.1 The value of recovering urban waste heat  

From the perspective of a building construction company, an urban waste heat recovery 

project can be interesting with the aim to create value for the realized buildings, invest in 

innovation and sustainability and with environmental benefits. Another “hidden” benefit 

of the realization of such projects is the improvement of state of management and 

maintenance of buildings, which is generally less developed concerning heating systems. 

From the perspective of the company managing the water and gas distribution networks, 

the main objective of an urban waste heat recovery project is the optimization of the 

resources used in combination with a reduction of the environmental impact. Also, the 

development of cooperation with other entities at city level (utilities, Municipality and 

other Authorities) is valuable. The economic performance of a possible solution is 

important in the decision go/no-go and in the selection among different alternatives. In 

addition to the environmental benefits and to the desired reduction of costs, the 

exploitation of urban waste heat sources allows hydraulic benefits on the DH network, 

currently suffering of hydraulic limitations along the pipelines. 

The primary target for a the investor stakeholders (banks) is the financial performance; 

however, financing energy efficiency and sustainability projects could contribute to 

achieve the internal policies in the field of environment, as well as to promote the image 

of a “green bank”. The primary check is done on the solvency and financial performance 

of the potential borrower, then the specific project is assessed with the aim of evaluating 

its capacity to produce cash flows. 
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From the Municipality perspective, the most important drivers for urban waste heat 

recovery are the reduction of environmental impact (but at small scale, since the impact 

of such sources is limited) and the economic savings for heating buildings owned by the 

Municipality. Moreover, also the increase of the security of supply is one of the drivers, 

although not the main one. 

The main driver, according to the energy manager of a hospital, should be the overall 

profitability, which does not necessarily mean that each involved partner has a profit 

from project: for example, a public body such as a municipality or other authority can 

decide to invest in such a project without having an economic return, just for supporting 

environmental/social improvements and other values such as sustainability and security 

of supply. 

4.3.2 Type or urban waste heat recovery 

According to the investors/ District Heating Companies / end consumers interviewed, the 

most interesting sources of interest on urban waste heat recovery are: recovering heat 

from the sewage system, with more focus on wastewater treatment plants and 

ventilation of underground network (ongoing feasibility study). The point of view 

regarding heat recovery from hospitals is that there are a lot of complications in the 

permitting phase, which is why this type of investment is less attractive.  

4.3.3 Technical and economic feasibility 

The District Heating Companies interviewed consider that urban waste heat recovery is 

expected to be economically profitable, but willing to test it even in case of low 

profitability.  

An interviewed District Heating Company pointed out that the interest of the companies 

for this kind of technologies and solutions has increased and investments are planned in 

the field of sustainability, innovation and environment. Technical and economic feasibility 

of such projects has to be checked on a case by case basis; for technically feasible 

projects, the economic feasibility is checked and a decision is taken considering both the 

intrinsic profitability of the project and the external benefits, i.e. social, environmental 

and innovation ones. 

One of the owners of excess heat considers that, as the most energy related projects are 

implemented under energy service contracts, the typical indicator for the assessment of 

the economic feasibility is the pay-back period: from the heat owners perspective. 

Generally, pay-back times of 5-6 years are acceptable but external benefits are 

considered, thus longer pay-back are accepted if other benefits are achieved in terms of 

sustainability/environmental/social benefits. 

The customer point of view is that investments in the building sector are typically 

characterized by longer payback times compared to those in industry. For example, 

thermal insulation of building envelope in northern Italy typically has a payback time of 

10-15 years but is accepted due to the fact that it is a consolidated solution and its 

benefits are well known and sufficiently certain over time. 

One customer specified that a mechanism was developed that could be shifted with 

success also to investments in energy efficiency in buildings, consisting in a scheme for 

public incentives for anti-seismic investments on buildings, where the Association of 

building construction has developed a platform to match building owners and companies 
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willing to invest but lacking of liquidity with funds and private investors that could 

support them based on an agreement on sharing the future incentives.  

The bank representative mentioned that typically, banks are interested in the DSCR (debt 

service coverage ratio), i.e. the ratio between the annual cash flow and the annual loan 

instalment, which is an indicator of the capacity of the investment to generate revenues 

able to cover the loan. Generally speaking, environmental benefits constitute only a “nice 

to have” for the Bank; however, there are specific credit lines promoted by international 

financial institutions or national/international authorities that focus on funding energy 

efficiency and sustainability investments: in such cases, the Bank places value on 

achieved environmental benefits, in order to comply with lender requirements. 

The respondent bank mentioned that they didn’t fund yet the waste heat recoveries 

investments, the bank has financed biomass CHP plants with mini DH network 

(investment around 800,000 €) and in some cases also heat recovery systems for 

industries. 

4.3.4 Barriers 

The interviewed policy maker consider that an important barrier to the development of 

urban WHR systems is that these systems require effort in operation and maintenance, 

and it often happens that investors do not have the technical capabilities to operate and 

maintain the system and choose easier types of investments in the field, such as the 

installation of photovoltaic plants that require very limited efforts in operation and 

maintenance.  

No specific legal framework addressing urban waste heat exists in Italy. There is no 

standardized permit procedure for urban waste heat foreseen for the coming 10 years to 

advance urban waste heat recovery investments in Europe recoveries. 

The Italian District Heating Company mentioned that the main issue is related to the 

novelty of the technology installations. A turnkey solution is not available; for this 

reason, specific warranties and service/maintenance contracts after installation need to 

be requested to the supplier. 

4.3.5 Maturity of solutions 

The waste heat recovery solution is considered by the Italian District Heating company 

respondents to be highly replicable, since European cities are well served by natural gas 

grids and therefore there is a significant potential for the installation of energy recovery 

from gas decompression stations. The urban waste heat recovery is considered replicable 

within cities having an underground network and already having or planning the 

realization of a DH system, even at small scale. 

4.3.6 Incentives 

The Italian District Heating companies find that the realization of investment in energy 

efficiency and sustainability, including urban WHR investments, should be incentivized at 

national and local level, both in financial and in non-financial terms. Financially, such 

investments could for example be supported with a reduction of taxes for the initial years 

of building use, with a discount on fees during construction phases, the institution of an 

eco-label system for energy saving buildings, etc. The lack of incentives concern 

infrastructural projects, since no support is available for the realization from scratch of a 
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DH system, which is one of the main prerequisites for the exploitation of urban waste 

heat. 

Having support from third parties, the realization of DH systems would be of interest for 

the Municipality, especially in areas with high population density; urban waste heat could 

be recovered from port facilities and used in a first DH system covering the city.  

Tax incentives are a good source of revenues for companies, but the Bank prefers 

investments having a good financial performance also without tax incentives, in order to 

avoid problems with bureaucracy. The presence of incentives from public institutions on a 

specific technology or in a specific field is also a signal for the Bank that the solution is of 

interest for financing 

In Italy, an obligation for households to install heat metering and regulation systems to 

comply with the provisions of the Italian implementation of the EU Energy Efficiency 

Directive has been introduced. Initially, apartment owners were reluctant to the 

installation of such systems but in the end approved it, thanks to the forecasts of a 

reduction by 30% of heating costs and to the threat of a fine in case of non-compliance. 

Based on these assumptions, it is expected that apartment owners could consider the 

purchase of heat from DH system if the conditions were favourable.  For example, if the 

total annual cost for heating was lower than the costs for conventional systems (by 30-

40%) and guarantees about security of supply and backup in case of DH system 

malfunctioning were provided. Then, a binding obligation, by law to connect to DH could 

be an option.  

4.3.7 Actions needed 

The main action needed to advance urban waste heat recovery investments in Europe, 

identified by Italian stakeholders, is to simplify and shorten the authorization/permitting 

procedures for urban waste heat investments.  

Other proposed actions were: economic incentives for projects reducing the use of fossil 

fuels and therefore the environmental impact and continued support to research in the 

field. 

4.4  France 

The participants 

In France, 8 stakeholders have been interviewed.  

The interviewed stakeholders are grouped as follows: 

 Customers – 1 entity; 

 DH Operators – 2 operators; 

 Investors/Financial Institutes – 2 entities; 

 Policy Makers – 1 entity; 

 Owners of excess/waste heat –2 entities 
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The national situation in brief5 

The residential-tertiary sector, which represents 44.9% of the final energy consumption 

of the France in 2015, constitutes a major role in energy efficiency policies. The Thermal 

Regulation (TR) 2012 improves the energy performance of new buildings and should 

generate energy savings of around 1.68 Mtoe in 2020. The thermal regulation for 

existing buildings makes it possible to significantly improve energy performance of a 

building. The renovation plan housing energy (PREH) is intended to accelerate the rate of 

renovation of the existing housing stock, relying in particular on the network of 

Renovation Information Services Points (PRIS) and a better articulation of existing 

mechanisms (energy transition tax credit, eco-loan to zero rate, etc.). The fight against 

energy poverty is carried out through actions of the National Habitat Agency (ANAH) and 

its program "Habiter mieux / Live Better". Overall, the Law of Energy Transition for Green 

Growth (LTECV) and accompanying incentive schemes generated a number of nearly 

390,000 successful renovations over one year (public and private parks). 

The transport sector accounts for around one third of final energy consumption in France 

in 2015. The measures implemented are mainly aimed at the modal shift and the 

improvement of the energy efficiency of the modes of transport used. The ecological 

bonus-malus has enabled France to have in 2016 one of the markets for new cars with 

the least CO2 emissions in Europe (of the order of 110.4 g CO2 / km). Energy efficiency 

measures are also implemented concerning air transport and river or maritime transport. 

In industry, France's energy efficiency policy relies in particular on European Directive 

2003/87/EC establishing an Emissions Trading Scheme within the European Union, as 

well as financial incentives, regulatory measures (under which the mandatory energy 

audit introduced by Article 8 of the EED), support for standardization process, and 

support for the development of the most efficient technologies, especially through 

investments for the future. 

The agriculture sector is also implementing measures to improve efficiency through the 

competitiveness and adaptation plan for farms. 

Exemplary actions were implemented by the state and local authorities relate in 

particular to the renovation of public buildings. Actions are also being taken with regard 

to public procurement and territorial variation of climate and energy policies through 

Territorial Climate-AirEnergy Plans and Regional Climate, Air and Energy Schemes. 554 

territories are engaged in the "Positive Energy Territory for Green Growth" (TEPCV) 

project. They receive significant financial support from the Ministry of the Environment to 

carry out concrete and innovative actions in favour of the energy transition, thanks to the 

financing fund which mobilized 750 M € over 3 years. These territories represent more 

than 15,000 municipalities and more than 40 million French people. 

Lastly, important measures allow for multi-sector energy savings. It is in particular the 

case of Energy Savings Certificates (ECE). Ecological and waste prevention measures also 

have a major impact in reducing energy consumption. The market of energy efficiency 

services is developing and has been evaluated at around € 8.4 billion in 2015. 

French district heating systems have been developed mainly in the 1980’s after the oil 

crisis (or have existed for very long if based on geothermal sources). More recently, with 

                                           
5
 Source: https://ec.europa.eu/energy/sites/ener/files/documents/fr_neeap_2017_fr.pdf 



ReUseHeat                                                                            D2.1 Stakeholder analysis 

 

Page 32 

 

the introduction of renewables in DHC systems and associated subsidies, their 

development is moving forward but DH market share remained at 6 % of the national 

heat demand in 2015. Some of the key factors contributing to the success of the DH 

sector in France are i) a mutualisation of operation and investment costs; ii) secured 

future energy sales; iii) an adequate level of subsidies, based on robust criteria; iv) a 

political willingness to develop the project; v) managed by a dedicated fully empowered 

local authority (JRC Science Hub - Efficient district heating and cooling systems in the EU). 

4.4.1 The value of recovering urban waste heat  

The District Heating operators consider that the value of recovering urban waste heat is 

given by: 

 The promotion of low carbon solutions  

 Environmental gains 

 Increased diversity of services   

 Ensured bankability and sustainable business models 

For the French investor, the value of recovering urban waste heat consists in a renewable 

energy solution investment which satisfies the needs of all involved parties: the heat 

“producer”, the network operator and last but not least, the client. The investors’ 

objective is to promote the adoption of renewable energy solutions, the environmental 

benefit has to be emphasised and put forward in the submission documents. The positive 

environmental impacts have to be highlighted and are part of the evaluation criteria. 

One way to valorise the environmental gains, proposed by the investor, is the project 

integration in the ORECA platform (Observatoire de l’energie, climat et air – Observatory 

for energy, climate and air), where the overall progress of the objectives of the “Regional 

climate plan” is monitored. The gains expressed in toe (tonnes oil equivalent) and tCO2e 

(tonnes of CO2 equivalent) are transmitted and monitored. Every year, all the investors’ 

financed projects are integrated into the platform.  

4.4.2 Type or urban waste heat recovery 

The interviewed French stakeholders are implementing/ foreseeing the following types of 

urban waste heat recovery:  

- Industrial   

o Mostly heat recovery from energy intensive industrial processes (high 

temperature)  

o Low grade energy recovery with HP  

 

- Urban  

o TIRU –incinerator overhaul as “cogeneration” for increasing energy 

efficiency and provide heat to a new or extended district heating network  

o Heat exchange at the output cleansed water of a water treatment plant (up 

to 3 000m3/h). Low water temperature loop going to energy production 

stations (heat and cooling pumps), each allocated for a building group with 

mixed energy consumers. 

The investor promotes the notion of both heating and cooling of the projects, as the 

cooling part has an important role to play in the overall solution proposition.  The cooling 

part has an important role to play in the overall solution proposition, being a positive 

financial impact (ensure to have enough working hours for the system operator) or 
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important impact on customer comfort (cooling is as important need to ensure the overall 

population’s well-being) and thus ensure a more viable project (ensure the durability of 

the project and a better financial performance).  

4.4.3 Technical and economic feasibility 

Regarding the Technical feasibility, from the point of view of District Heating operators, 

the qualification and quantification of the heat source is still a weak point: poor 

measurements and verification and poor information. 

District heating operators consider that the economic feasibility depends essentially on 

heat source price, distance between heat sources and consumers’ location and especially 

a continuous and well balanced use of energy, meaning consumption of heat and cooling 

by a mix of consumers and stable consumption curve all along the day. Improvements 

are obtained also when heat and cooling are met at the same time, for instance when the 

exhaust heat of cooling buildings benefits to heating needs of other buildings. So, an 

accurate study of consumption curve of consumers is required. Urban waste heat cost is 

a key factor of well-balanced project economy. As this source is not a final energy for 

DHC, its valorisation should be negotiated in function of COP/EER energy transformation 

ratio and operational costs. 

The French investor promoted innovative solutions in the energy field. One point made 

was that the investor finances the “innovative” part or that which goes “beyond” the 

current regulation. Only the “new” part of the project is eligible for investors funding 

mechanisms. Also, the most important factors in heat recovery projects is the securing of 

both energy source and strong engagement of the involved parties. Investors need to 

have the contractual and moral engagement of both parties and ensure that none of both 

is left to bear the whole risk of the undertaking. 

4.4.4 Risk and methods to assess the risks 

The District Heating operators assess the specific risks of waste heat recovery by 

comparing different technological solutions. The analysis is shared with the heat owner 

and the risk can be shared. Several types of ownership models are considered and used, 

depending on the situation and the way the owner of the heat is willing to organize the 

contract, or the business model. The risk assessment lies on supply guarantee of waste 

heat source with the utilities and respect of stability in functioning conditions and 

duration agreement. The project founds its balance with a long contract duration (>35 

years). 

 The interviewed District Heating companies have proposed some actions that are needed 

over the coming years to advance urban waste heat recovery investments in Europe, 

such as: 

- Information towards decision-makers and financial institutions about the 

possibility to recover urban waste heat 

- Training of staff 

- Standardized measurements & verification methods and tools 

- Development of model contracts to reduce time for development 

- Creation of specialized investment funds which could manage projects portfolio 

Another aspect that was mentioned referred to the type of contractual relationship as the 

contract is quite different from a classic DH contract. A public/private investment could 
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be a good model to mix the common interests of parties but encounters difficulties 

related to the French tendering system that consider either a public DH or a private one. 

The contract needs to condition access to waste heat, conditions and duration.  

Related to the contractual ownership the stakeholders shared the point of view that a PPP 

should be a good solution since energy activity could be considered a service of general 

interest and can secure the duration of the project. The community can also be 

influenced through rules on connection to the DHC, especially on minimum renewable 

energy rate. 

The interviewed investor suggested a scheme where a bank provides a percentage of the 

financing once the installation is delivered. The remaining part is released in proportion 

of the overall achievement of the stated objective of “heat recovery”, simply measured in 

MWh, after 1 or 2 years depending on the size or complexity of the project. This is the 

principle behind the functioning of the investors’ “Fond Chaleur” (Heating Fund) and all 

other renewable energy projects.  

4.4.5 Barriers 

The calculation of the right value of the heat, from the point of view of DH Company and 

urban waste heat provider, is a critical point due to the lack of measurement & 

verification skills and related data. A bad estimate of the resource is one of the top 

reasons for not implementing a project.  

The interviewed District Heating Companies did not detect the lack of technical 

knowledge, find that a turnkey solution is not spread. The price of equipment for heat 

exchanger with waste heat is higher than other solutions and a decrease will improve the 

competitiveness of the urban waste heat recovery solution.  

One District Heating company finds that the lack of measurement & verification skills and 

related data is a barrier. A bad estimate of the resource is one of the top reasons for not 

implementing a waste heat recovery project.  

4.4.6 Maturity of solutions 

The interviewed District Heating Companies consider that the solution of waste heat 

recovery is easily replicable for waste water plant or incineration plant, etc. The distance 

between waste heat source and consumers is still a factor to analyse. 

Awareness rising about urban waste heat recovery amongst decision makers and 

stakeholders is important. This is why demonstration and good practice is important. 

Once one forerunner project has been realised and is operational, stakeholders can be 

convinced about its feasibility that a win-win solution can be created.  

4.4.7 Incentives 

In the opinion of the interviewed DH Companies there’s a legal framework for waste 

incineration plants that valorises the heat recovery for own use (and incentive for 

energetically efficiency) but no specific framework for external heat recovery. The 

creation of a legal framework could be positive to spread the habit of waste heat 

recovery, including the urban heat sources. 

Usually, there’s no specific permit procedure apart from declaration to the environmental 

state service of the addition of a new process but without any new impact. In the case of 
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the heat exchange with treated water, as the output temperature rejected in the natural 

environment could be regulated, an impact study is required. 

The interviewed District Heating operators pointed out that the incentive for low energy 

distribution networks is not considered in France. Only some “call for projects” are 

available to obtain support.    

In France district heating operators have several financing options. For example, a 

heating fund is in place. It promotes the following technologies: solar, biomass, 

geothermal, biogas and waste heat. The “Fond chaleur” of the ADEME (Heating Fund – 

supporting investments in heating/cooling systems from renewable energies) targets 

development projects. District heating operators also have the possibility to apply for the 

funds coming from the PIA 3 – TIGA : Programme d’investition d’avenir - TERRITOIRES 

D’INNOVATION DE GRANDE AMBITION (Program for the investments for the future – 

Great Ambition Innovation territories). The public authority has the possibility to finance 

third party studies at different project stages through regional funds (typically 

engineering and consulting studies), if a CRET with specific clauses has been put in place 

(CRET: Contrat Regional d’Equilibre Territoriale – Regional contract for the territorial 

equilibrium). There is the special TVA regime for district heating networks with more than 

50% of renewable energy in the overall energy mix. It applies to the heating price and 

the related distribution and retail activity, so fall out of our direct domain of heat 

recuperation. 

Another financing mechanism, applied in France, are the CEE (Certificat d’Economie 

d’Energie - Energy Efficiency Certificates). Projects which are eligible under this scheme, 

will have to apply by priority to this scheme. It has to be considered that the CEE 

mechanisms are mutually exclusive.   

ADEME campaigns integrate into the Heating Fund the notion of “cooling” as cooling 

production based on a heat source (for e.g. from HP or Absorption chillers).  This is 

finally under validation and should probably be published in few months. The specifically 

integration of the notion of a low temp DHN or 4th Generation network were not 

integrated.  

4.4.8 Actions needed 

The interviewed District Heating companies pointed out that there is a legal framework 

for waste plant that valorises its heat recovery for its own use (and incentive for energy 

efficiency) but no specific framework for external user of this heat recovery. The creation 

of legal framework for energy companies using waste heat from providers (generally 

from utilities) facilitating sourcing could spread the notion of waste heat recovery in DH.   

The actions needed to advance urban waste heat recovery, proposed by one District 

heating company, are: (i) information towards decision-makers and financial institutions, 

(ii) training of staff, (iii) standardized measurements & verification methods and tools, 

(iv) development of model contracts to reduce time for development, (v) creation of 

specialized investment funds which could manage projects portfolio. 

The interviewed investor found that to integrate the notion of waste heat recovery in the 

specifications of the PCET plans “Plan Climat Air Energie Territorial” (Climate Air and 

Energy Plan) could be helpful for the urban waste heat recovery (since 2016 it is  

mandatory for all French administrative areas with more than 50.000 inhabitants). It sets 
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the development goals in terms of climate change mitigation and defines the action plan 

in terms of energy and environment. If potential assessment of waste heat resources 

would be mandatory, the public authority could be a major motor for the spread of such 

projects. It would also serve to sensitive the different industrial sectors and its 

stakeholders. The impact could be a win-win for both industrial stakeholders and the 

wider local community as well, giving economic stability, create workplaces, secure 

stable energy pricing, etc. 

Another interviewed proposition was to promote urban waste heat recovery projects by 

means of a “Guarantee fund”. It exists for geothermal projects, used to hedge against 

the uncertainty of the project until the boreholes are not realised to assess the volume 

and quality of the heat source. The same principle could be applied to urban waste heat 

recuperation projects. 

Certain local regulation could be put in place to secure urban waste heat projects. An 

idea could be that, a proven potential and interest in promoting DH solutions in given, 

the urban codes should provide reserve of terrain for the system and ensure the 

feasibility of such projects. It is not unusual that the unavailability of land for an energy 

station (same in the waste treatment sector) can delay or even block a project.  

A policy maker identified that inter-ministry actions could be favourable. Egg. the 

ministry of economy and the ministry for energy should coordinate their policies, for 

giving clear and targeted solutions or stimuli to urban waste heat recovery as part of the 

field of urbanisation, construction and urban energy infrastructures. 

Another lever, mentioned by one policy maker stakeholder, could be the “classification 

obligation”. At the current status of regulation/legislation, a district heating/cooling 

network can be “classified” and integrated in the official public infrastructure and service 

provision of a local authority. The advantage of that is the obligation of connection for all 

new neighbouring customers or within a precise urban area, with a well-defined 

perimeter in time. The main preconditions (among others) are a share of renewable 

energy of at least 50% and a retail price comparable with a conventional gas solution.   

4.5  Germany 

The participants 

In Germany, from each category, at least two stakeholders have been interviewed, in 

total 9 stakeholders have been involved in interviews.  

The interviewed stakeholders are grouped as follows: 

 Customers – 2 entities; 

 DH Operators – 2 operators; 

 Investors/Financial Institutes – 1 entities; 

 Policy Makers – 3 entities; 

 Owners of excess/waste heat – 1 entities. 

National situation in brief 

The Energy Efficiency Strategy for Buildings goal of achieving an almost climate-neutral 

building stock by 2050 is ambitious but technically feasible but needs to be combined 

with other measures. The Energy Efficiency Strategy for Buildings is a dynamic learning 
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strategy, and the Federal Government has initiated additional measures and deployed a 

comprehensive mix of tried-and-tested policy instruments involving the provision of 

information, advice and funding, the imposition of new requirements and the 

implementation of research projects to encourage owners, the real-estate sector, 

companies and municipalities to make investment decisions which support the energy 

transition. Examples of measures that have been launched by the Federal Government 

since 2014 are: 

- Actions under the National Action Plan on Energy Efficiency (NAPE), including an 

increase in funding for the CO2 Building Renovation Programme (to €2 billion per year) 

-Amendments to the market incentive programme and the Energy Efficiency Incentive 

Programme: replacing tax incentives which were originally planned for the building sector  

- Since 2016, the ‘Deutschland macht’s effizient [Germany Makes It Efficient]’ campaign 

has provided information on efficiency potentials and sources of funding to those involved 

in the energy transition, with a particular focus on the buildings sector 

- The ‘Heating Optimisation Funding Programme’ provides funding for investment 

measures to optimise existing heating systems 

- The initiative ‘EnEff.Building.2050’ provides funding for model projects which 

demonstrate ambitious energy concepts for buildings and districts in order to encourage 

their widespread adoption 

-  The initiative ‘Solar Construction/Energy-Efficient City’ provides funding for research 

and development into energy-efficient and climate-friendly buildings and districts. It 

focuses on technologies which improve energy efficiency and the integration of renewable 

energies, with a view to supporting the energy transition in buildings and cities.  

- The Federal Government launched a funding programme for fourth-generation heat 

networks in order to leverage existing heat supply potentials “Heatnetz 4.0”. 

In November 2016 the Federal Government adopted the 2050 Climate Protection Plan, 

which included confirmation of the national targets for the buildings sector. The goal of 

an almost climate-neutral building stock can only be achieved by means of demanding 

new standards for the construction of new buildings and long-term renovation strategies 

for the existing building stock, as well as a gradual move away from fossil fuel heating 

systems. 

The German energy transition started in 2010 and has boosted the development of new 

district heating systems. The German Government has set ambitious energy and 

environmental targets. This policy strongly supports the expansion of CHP, which has had 

significant implications for the development of district heating grids. CHP is being used 

more and more often in Germany, as it is considered a sustainable and efficient 

technology for electricity and heat supply.  

In Germany, district heating is not regulated at national level. However, DH is affected by 

most of the laws ruling the energy sector, which have significantly evolved during the 
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last decade. Some of these laws incentivise DH by supporting CHP, energy efficiency or 

RE requirements in building. 6  

The German Ministry for Economic Affairs and Energy launched a new subsidy scheme for 

“District Heating Pilot Projects 4.0 (Wärmenetz 4.0)” on the 1st of July 2018. In order to 

get funding, district heating networks have to cover at least 50 % of the annual heat 

consumption from renewable energy sources or waste heat. Innovations like long-term 

thermal energy storages or coupling of the electricity and heat sector via large heat 

pumps or electric boilers are promoted. Via a fundamental orientation towards low-

temperature district heating networks, the German Federal Ministry for Economic Affairs 

and Energy aims at enabling a large range of technologies. Support is foreseen for so-

called cold district heating networks with 20°C supply temperature as well as for classic 

district heating systems as long as the supply temperature does not exceed 95°C. 

However, no more than half of the renewable heat supply should be generated from 

biomass. The urban waste heat recovery is in line with this idea of low temperature heat 

recovery. 

4.5.1 The value of recovering urban waste heat  

The interviewed policy makers and investor say that the urban waste heat recovery 

creates value for society as a whole since recovered heat generates CO2 emissions 

reductions. For these stakeholders, financial value is however the dominant value. Secure 

heat supply and usage of local resources come in on second place.  

One district heating operator responded that the generation of knowledge in renewables 

is the main value. 

Germany has a high rate of fossil fuel imports, about 75% in 2016, making the 

decarbonisation of the heating sector and security of supply very important. The 

reduction of CO2 emissions in the energy sector is both a local and a federal objective. In 

order to achieve this goal, local renewable and clean sources need to be identified and 

exploited. 

4.5.2 Type or urban waste heat recovery 

The interviewed German stakeholders agree about the high potential of waste water 

excess heat recovery.  

4.5.3 Technical and economic feasibility 

One DH Company finds that waste heat recovery projects are technically feasible, but 

from economic point of view, as heat pump needs electricity, the dependence on 

electricity prices is evident (and can erode the profitability of the investment). 

One interviewed policy maker considers that the waste heat recovery projects can be 

economically challenging and that they funding by a research project and within optimal 

circumstances (existing engine, close DH network, etc.). 

4.5.4 Risk and methods to assess the risks 

The interviewed District Heating companies find that when assessing the technical and 

economic feasibility of a project, the main task is to analyse the sensibility study on 

                                           
6
 JRC Science Hub - Efficient district heating and cooling systems in the EU 



ReUseHeat                                                                            D2.1 Stakeholder analysis 

 

Page 39 

 

changes of electricity prices on waste heat investments. Investments are developed only 

when heat source is reliable - waste water is usually one of them.   

An Owner of excess heat pointed that there is a gap in qualified technical employees, not 

only for the excess heat solutions. 

4.5.5 Barriers  

The lack of qualified staff to install the technology for urban waste heat recovery is 

considered a barrier by a DH Company 

Another District Heating operator considers that the costs of investment and especially 

the operational costs (heat pump electricity) are very high and are not (yet) comparable 

to standard CHP heat costs. 

The investor stakeholder considers that the costs of investment are very high and are not 

comparable to other heating alternatives. Also, the tax structure in Germany is not 

supporting urban waste heat investments. 

4.5.6 Maturity of solutions 

One of the District Heating operators has an ongoing urban waste heat recovery 

installed. It is a waste water recovery project, in which there are only a few conditions 

that must be followed, for example, flow and distance from potential customer. In most 

towns only few potential sites can be found. There are examples of waste heat recoveries 

available in several sites in Germany.  

4.5.7 Incentives 

Apart from the Warmenetze 4.0 (heating network 4.0) there is the IKWK system 

(innovative CHP systems). Both include solutions like solar thermal generation but also 

heat pump solutions including urban heat usage. The programs have just recently 

started, so the knowledge base is not built yet.  

Tax structure in Germany is not supporting waste heat recovery investments. Taxes 

legislative considering heat from alternative sources places excess heat in not favourable 

position – additional fees on excess heat block these investments. 

Investors mentioned that there are national programs for BAT investments to promote 

solutions other than the third generation of DH technologies, such as CHP Act (KWKG), 

EEG – biogas, Germany’s Renewable Energy Act (EEG) – biogas, bonus for using waste 

heat from CHP and Energy Efficiency and Conservation Block Grant Program.  

4.5.8 Actions needed 

The District Companies find that to recognize the urban excess heat sources as energy 

sources, electricity price regulations should be done to facilitate the usage of heat pumps 

(today there are high taxes on electricity to produce renewable energy), new standards 

of networks are needed also for low temperature schemes (for example 2 levels of 

temperatures could be relevant to provide lower loses and higher efficiency). 

From the investors point of view,  

 There should be a special framework for the production of heat. Cost of electricity 

for these technologies should be reduced or they should be exempted from taxes.    
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 A heat mapping plan, including waste heat sources is the beginning of a 

decarbonizing strategy for the heating sector.  

 More research studies in our universities and more interaction between the 

science and the city are needed 

 Electricity price components (taxes, fees, levies) need to be lowered for heat 

pump applications. A successful coupling of the sectors electricity and heating can 

be established. 

 Funding should appear preferably on local level, which should make the 

procedures easier and more accessible, as funding from EU is a long, difficult 

procedure. 

 Taxes reduction, especially for heat providers 

 Raising awareness by marketing actions on national level 

 Good practices dissemination  

4.6  Denmark 

The participants 

In Denmark, from each category, at least two stakeholders have been interviewed, in 

total 10 stakeholders have been involved in interviews.  

The interviewed stakeholders are grouped as follows: 

- Customers – 2 entities; 

- DH Operators – 2 operators; 

- Investors/Financial Institutes – 2 entities; 

- Policy Makers – 2 entities; 

- Owners of excess/waste heat – 2 entities. 

National situation in brief7 

Denmark is internationally recognised as a pioneer country in the fields of energy and 

climate. Through decades of extraordinary and sustained efforts, Denmark has built a 

world-class green energy system that delivers a cleaner everyday life and more green 

energy, while remaining among the global leaders in security of supply. 

Reducing energy consumption through increased energy efficiency and energy savings 

has been an important part of Danish energy policy since the 1970s, when the oil crisis 

first led to a focus on security of supply and import dependency. Over time, climate 

considerations have also come to play a role in the desire to streamline and reduce 

energy consumption in Denmark.  

Denmark has developed considerable expertise within the field of energy efficiency, 

which has made it possible to keep energy consumption virtually unchanged despite 

considerable growth over the past three decades. In 2012, the government entered into 

an energy policy agreement with the Liberals, the Danish People’s Party, the Red-Green 

Alliance and the Conservative People’s Party for the period 2012 -2020. The agreement 

creates a secure framework for the direction of Denmark’s energy policy, and also 

provides a basis for making the necessary investments in renewable energy, energy 

efficiency and the energy system, as well as research, development and demonstration of 

new green energy technology. The agreement’s initiatives point to a long-term objective 

                                           
7
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that in 2050 energy supply will be entirely based on renewable energy, while security of 

supply remains high.  

The energy agreement establishes the overall framework for energy policy in Denmark 

through to 2020, and is partly aimed at ensuring that energy efficiency improvements 

make Danish enterprises and households less vulnerable to the fluctuating and rising 

prices for fossil fuels triggered by the global population growth and the Earth’s dwindling 

resources. According to the agreement, Denmark will reduce its total energy 

consumption by 7 % during the period 2010 to 2020. 

Denmark will meet its energy efficiency obligations through the use of energy efficiency 

obligations. The obligations are part of the energy policy agreement of March 2012 and 

are laid down up to 2020 through the agreement of 16 December 2016 between the 

Minister for Climate, Energy and Building and the grid and distribution companies.  

Denmark has had energy efficiency obligations since 2006. The obligations are enshrined 

in the electricity supply, natural gas supply and heat supply acts for electricity grid 

companies, natural gas distribution companies and district heating companies. Therefore 

there is a legal basis for imposing an annual energy efficiency obligation on companies, 

although in practice the action is implemented through an agreement with the 

sectors/companies concerned. All of the companies in the mentioned sectors have signed 

up to the agreement. In addition to the sectors referred to, the oil sector is also a party 

to the agreement, and thus also has an annual energy saving target. The option of 

exempting small companies has not been taken up. The companies involved are:  

• Around 70 electricity grid companies,  

• Three natural gas distributors,  

• Around 400 district heating grid companies,  

• The oil sector, which takes care of the activities on behalf of six oil companies.  

There are clear rules stipulating that the obligated parties’ activities must have 

significantly contributed to achieving the energy savings claimed. The obligated parties’ 

involvement may take various forms. It may take the form of advice or a grant to the 

final customer or be a combination of both. 

The activities that obligated grid and distribution companies can implement themselves 

are limited. A very large part of the action is implemented by actors who have 

agreements with one of the obligated companies and who take responsibility for 

implementing the action in relation to end users. These actors may be installers, 

tradesmen, consultant engineers, or energy trading companies. Thus, the grid and 

distribution companies cooperate with a large number of companies and actors who act 

as energy saving operators (energy service providers) in relation to households and 

enterprises. District heating can be a legal obligation when constructing new built areas 

in Denmark. 

Denmark has a long tradition in district heating (DH) it has contributed to the ambitious 

environmental targets of the country. The first DH systems were developed in the 1920's 

and represented a market share of 30 % in the 1970's. Following the energy crisis in 

1973-74, cost-effectiveness and security of supply became a priority for the Danish 
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Government, who strongly supported DH and CHP through new energy policies and 

instruments aiming at increasing energy efficiency and therefore decreasing dependency 

on imported oil. 

In 2012, Denmark established an Energy Policy Agreement to become independent of 

fossil fuels by 2050. DH is expected to play a crucial role in achieving this target, as it 

has proved to be an efficient tool for switching to more sustainable fuels in heating and 

for integrating intermittent electricity generation from renewables.8  

4.6.1 The value of recovering urban waste heat  

An interviewed District Heating Company representative says that energy efficiency 

savings is the main value of recovering urban waste heat. As the government demands 

that Danish utility companies become more energy efficient, the companies strive to get 

so-called “energy saving points” and therefore have to perform and document 3.14% 

energy savings annually. Urban waste heat recovery is a way of performing energy 

savings.   

The objective of DH in Denmark is to reduce the price of heating for their heating 

consumers. DH companies say that they primarily look at the financial aspect in their 

decision making for investments. However, when they look at financial aspects, they 

consider socio-economy, business economy as well as the economy of their customers. 

Their investments need to make sense for the company, society and the costumers, e.g. 

there is a value of green. 

One owner of excess heat (data centre) has as main objective the reduction of the 

company costs, related to buying the electricity, but also for the cooling equipment and 

the maintenance of this equipment. 

In Denmark, the price paid for the heating is regulated in a heat supply act and cannot 

be higher than the cheapest alternatives for supplying heat by the district heating 

company. Heat supply in Denmark is regulated as a non-profit activity, meaning that 

district heating supply is not allowed to generate a profit. Hence, the long-term and low 

return on investment in urban waste heat recovery is not a hindrance in Denmark. 

4.6.2 Type of urban waste heat recovery 

The interviewed Danish stakeholders are foreseeing the following types of urban waste 

heat recovery: 

- Recover waste heat from the cooling of the hospital  

- Recovering waste heat from data centres 

- Using the excess heat from refrigeration chillers from supermarkets (e.g. service 

sector buildings) 

- Recover sewage water heat 

4.6.3 Technical and economic feasibility 

One owner of excess heat pointed out that all systems implemented regarding the 

recovery of the excess heat from refrigeration chillers that are known to the respondent 

are both technically and economically feasible. 

                                           
8
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Related to the feasibility of the recovery of the excess heat from data centres, the data 

centre operator mentioned that the most important factor is how large the share of the 

heat supply from the data centre the district heating company is able to receive. 

One Danish investor mentioned that the company does not make a difference whether 

the project uses waste heat or not, a credit evaluation of the client is made and if it has a 

municipal guarantee the loan is approved. The added value of green is usually not 

considered. However, Both Danish investors could offer so-called green loans, which are 

loans that finance projects with clear green consequences, such as reduced CO2 

emissions or energy efficiency. Most of the District heating’s projects are eligible for the 

green loan, as most district heating projects entail some sort of efficiency measure, new 

piping, production units or waste heat. Also, if there is a municipal guarantee it makes to 

project more interesting to finance. 

One interviewed District Heating operator operates an urban waste heat recovery project. 

In it, the owner of excess heat also the heat exchanger and the heat pump, while the DH 

buys heat and owns the pipes that connect the heat pump to the district heating grid.  

The heat is bought at a substitution price equivalent to what the DH would otherwise buy 

heat at from other producers.  

4.6.4 Risk and methods to assess the risks 

From the point of view of one owner of excess heat, a barrier is the lack of interest in the 

profitability of some of the district heating companies. There is a discussion about 

permitting access to the distribution networks for waste heat owners but how it will end 

is uncertain. In Sweden, the third party access of waste heat owners was discussed and 

analysed by the government. There it was decided that a third party access has to be 

reviewed on a case per case basis and that the DH provider has the right to decline the 

waste heat. 

4.6.5 Barriers 

Main barriers for urban waste heat recovery investments identified by the District Heating 

Companies are: (i) taxes and tariffs imposed by the governmental institutions and The 

Danish Energy Agency, (ii) the companies producing the waste heat often have a wish of 

generating a profit of the wasted heat- which is not at pair with the value of the heat in 

the DH system.  

The main barrier pointed to by one owner of excess heat is that the district heating 

system has a lot of heat production from waste incinerators in the summer, and 

therefore do not want to take the excess heat from the data centre in the warm season. 

One DH Company mentions that some excess heat owners choose not to sell their excess 

heat to a district heating network for financial reasons. The savings they might achieve 

through recapturing the excess heat and utilising it internally could outweigh the possible 

profits from a sale. Also, the legislation regarding utilisation of industrial excess heat via 

heat pumps is complicated and might thus discourage companies from pursuing it. 

One of the interviewed Danish consumers considers that taxes constitute a large barrier, 

which has led almost no waste heat recovery in Danish DH systems. Almost all DH is 

based on the combustion of gas, coal or biomass. 
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4.6.6 Incentives 

There are no national incentives for lowering the DH temperature or investing is specific 

BAT. There can, however, be local goals of lowering the temperature, set by individual 

municipalities.  

According to one Danish DH Company there are no national incentives for urban waste 

heat but it is not a problem, because the DH companies will probably shift towards 4th 

generation since it is linked to benefits. 

The Owner of excess heat find that they can receive the support from the energy savings 

scheme. The energy savings from the utilization of the excess heat is then sold to energy 

companies, which are required to implement energy savings. This support is particularly 

important for some of the small supermarkets, where the investment is harder to get 

feasible, whereas in the bigger supermarkets, this is rarely a determining factor.   

4.6.7 Actions needed 

The stakeholders suggest a number of actions for the future. 

- Remove the current Electricity system tariff, this would make projects feasible.  

- More tests need to be made with large heat pumps in large DH systems, in order 

to find out, whether it is possible to maintain high enough temperatures, while 

operating the HP according to the electricity price.  

- Placement is an issue.  

- Taxes and tariffs imposed by the governmental have to be removed 

- Increased political attention would also advance waste heat recovery 

- As more and more projects are being implemented, more knowledge and 

experience is generated, which will also advance the sector in general.   

- More information and attention on recovery of excess heat has to be circulated, 

the attitude and openness to make agreements will be improve 

- Reduce the administrative task for small companies that have excess heat to be 

able to utilize a larger share of the potential 

The proposition of one investor, is that the tax on excess heat from tax-exempted 

processes need to be removed because that is one of the major challenges. To avoid the 

risk of “fake excess heat” a revision scheme for companies having excess heat could be 

introduced instead. 

4.7  Spain 

The participants 

In Spain, from each category, two stakeholders have been interviewed, in total 10 

stakeholders have been involved in interviews.  

The interviewed stakeholders are grouped as follows: 

- Customers – 2 entities; 

- DH Operators – 2 operators; 

- Investors/Financial Institutes – 2 entities; 

- Policy Makers – 2 entities; 

- Owners of excess/waste heat – 2 entities. 
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National situation in brief9 

The national energy efficiency obligation scheme is implemented in Spain through the 

Energy Efficiency National Fund (EENF). The EENF was set up by Royal Decree-Law 

8/2014 of 4 July 2014 approving urgent measures for growth, competitiveness and 

efficiency pursuant to Article 20 of Directive 2012/27/EU. The Fund is administered by 

the Secretariat of State for Energy at the Ministry of Energy, Tourism and Digital Agenda 

and its purpose is to finance economic and financial support mechanisms, technical 

support, training, information and other measures with a view to increasing energy 

efficiency in the various energy-consuming sectors to enable them to contribute towards 

achieving the national energy savings target set by the national energy efficiency 

obligation scheme provided for in Article 7 of Directive 2012/27/EU. The fund is overseen 

by a Supervision and Monitoring Committee and managed by the IDAE.  

At its first session on 26 January 2015, the Fund's Supervision and Monitoring Committee 

agreed on the launch of an aid programme, funded by the contributions for 2014, 

targeted at the industrial sector, with special emphasis on small and medium-sized 

enterprises, to enable them to implement energy saving and efficiency projects; a 

financing support programme targeted at municipal authorities for the renovation of 

street lighting and, lastly, an aid programme targeted at transport sector firms, focused 

on improving fleet management and ecodriving. The Supervision and Monitoring 

Committee also approved a new communication campaign for 2015, which followed on 

from the 2014 campaign and was intended to help raise awareness among potential 

users of the aid and financing support programmes approved by the Committee. 

The purpose of the aid programme for energy efficiency measures in SMEs (Small and 

Medium-sized Enterprises) and large industrial enterprises was to incentivise and 

promote the implementation of projects involving energy saving and efficiency and CO2 

emission reduction via measures in the industrial sector.  

Many measures, with broad targets have been undertaken. Examples of actions 

impacting the energy sector are: 

- Projects designed to improve the technology used in industrial equipment and 

processes (investment to replace equipment, plant and ancillary energy-consuming 

systems with equipment and plant using highly efficient technology or the best 

technology available in order to reduce energy consumption and CO2 emissions).  

- Projects to install energy management systems, understood as all the measures 

necessary as regards the metering of energy consumption variables, the installation of 

devices to regulate and monitor process parameters and the installation of the IT 

systems needed to perform analysis, regulation and monitoring.  

As a result of all measures (also beyond buildings and energy) financed by the EENF (as 

part of the energy efficiency obligation scheme), a saving of 131 ktoe was reported in 

2015 generated by the approved programmes funded by the 2014 allocations. These 

programmes were continued in 2015 and 2016 and were financed by the contributions 

made by the obligated parties.   

                                           
9
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Spanish heating and cooling markets are dominated by individual solutions, mainly based 

on natural gas and electricity, respectively. District heating represented in 2015 less than 

1% of the national market share in terms of installed capacity. Most of the DHC installed 

capacity has been developed under public-private partnerships (PPP), which allow 

optimising the allocation of public resources while benefiting from the expertise provided 

by the private sector. The main customers of DHC networks in terms of installed capacity 

are tertiary buildings (48 %) followed by residential (31 %) and industry (21 %).10
. 

4.7.1 The value of recovering urban waste heat  

The value of recovering urban waste heat involves a wide range of aspects. These most 

relevant aspects, according to one owner of excess heat, are: the rates of return that the 

new asset could provide, the environmental friendliness of the solution and the goodwill 

generated. 

The interviewed District Heating Companies focus on the financial part of the urban waste 

heat recovery investment. The companies are interested in the financial yield as well as 

to achieve a good ratio between service quality and selling price in comparison to those 

achievable while operating on oil-derived fuels. On the other hand, it is also important 

with the environmental aspect, as the DH promotes the importance of the respect for the 

environment.  

The DH Company finds urban waste heat interesting since the investments fall into the 

national topic about the diversification of sources (less dependency on primary energy 

sources) and resilience of the energy-system.  

The point of view of an investor (bank) is that their mission is to foster and improve 

access to funding for enterprises in order to contribute to the growth of the region's 

economy, complementing the private financial sector. The first aspect that the bank 

checks is whether the proposed project generates enough cash flow to pay the loan. If 

so, than it is verified if the payback is long enough for the promoter of the project to 

ensure the return of the investment. The bank tries to encourage projects and 

investments for ecological aims.  

A Policy maker points out that the added value of recovering urban waste heat is an 

important role of the Public Administration. The public administration can serve as an 

example for the society and can show the citizens the importance of not wasting energy. 

The sustainability of the solutions is an important added value to take into account. In 

the region of the policy maker there are a lot of municipalities that are involved in the 

‘Convenant of Mayors for Climate & Energy’. This venture includes a list of extra 

commitments that the mayor undertakes, and urban waste heat recovery can help to 

reach some of them. 

The interviewed customers, are interested in urban waste heat recovery, if the 

investment will simplify the maintenance, repairs, and operation of their building stock, 

simplify services purchase management.  

4.7.2 Type or urban waste heat recovery 

The urban waste heat recovery projects identified by the interviewed stakeholders are: 
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- There is an existing, known project where low temperature heat from sewage 

water is recovered, using a high temperature heat pump. Given the HP technology 

limitations, upgraded heat would be injected into the return pipe of the DH 

network as to reduce the temperature jump and keep an acceptable COP in the 

heat pump. Recoverable heat source is 26 – 28 ºC during summertime. 

- Data Centre heat recovery has a large potential 

- Recovery of gases from slurry (the benefits derived from the capture of methane 

from slurry are currently under study and the savings figures are very good) 

- Heat recovery from ham dryers should be feasible 

4.7.3 Technical and economic feasibility 

Specific to the climate in Spain, the question of the feasibility of these types of 

investments was exemplified by an interviewee, an owner of excess heat, who pointed 

out that in the case of a non-existing district heating infrastructure, there are important 

challenges to make the construction of a district heating network profitable.  

In Mediterranean climates, cooling demands are higher than heating demands in tertiary 

buildings. Therefore, combined district heating & cooling networks are constructed. 

Consequently, in some of Spanish case, it could be probable that the heat recovery would 

be done at a very centralized level, since the cooling needs to be covered by the district 

cooling network (it can be a barrier to do so in the distribution of each building). 

The District heating Company points out that normally the investment in even in waste 

heat recovery at high temperature is not feasible because the investment is very high. 

The production costs that are in place are so low that changing the configuration of the 

installation does not generate profit. The monitoring of the CO2 emissions and energy 

savings with white and green certificates is not enough to pay waste heat recovery 

projects. For the existing district heating, the investment in the urban waste heat 

recovery projects needs a dedicated business model, heat sales need to be planned at 

fixed fare per kWh, updated every year according to the official values of general 

inflation. So proficiency is directly linked to heat sales volume. 

4.7.4 Barriers 

One interviewed District Heating company representative mentioned that the savings in 

urban waste heat recovery projects are so low that changing the configuration of the 

installation does not generate profit. If the energy price would be higher, then profit 

would be generated.  

Another main barrier pointed out by another District Heating company is that the energy 

density is dispersed. What is specific for Spanish climatic conditions is that there are 

almost six months per year of free-cooling, while other countries have a harder and 

longer winter more suited for the heating solution. The DH provider also addresses that a 

technical barrier is the temperature level of the heat. In existing houses, heating systems 

are designed to operate at high temperature (80ºC or higher) while waste heat is at 40 – 

45 ºC as a maximum. 

In Spain, there is no legal framework that covers the urban waste heat recovery from 

public infrastructure (sewage) or spaces. From the legislative point of view, it is 

important to standardize public procurement processes, since the current procedure is 

not adapted to energy efficiency projects and this can be a barrier, since energy service 

companies may not be interested in participating in the procurement. 
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The most important barriers mentioned by the two owner of excess heat is the system 

adaptation needed (in DH) and the need for space when installing the heating/cooling 

equipment. To adapt the infrastructure is not easy because there can be limitations due 

to esthetical reasons or others.  

4.7.5 Maturity of solutions 

The point of view of one DH Company is that the technology is known. The disruptions 

are to know how to work with the temperature ranges, but in the following years, the 

change will be led by the cooling and temperature management.  

One interviewed investor considers that in order for urban waste heat recovery projects 

to be scalable they have to be economically interesting. The problem of the urban heat 

recovery is the temperature of the heat source from which the recovery is made.  

4.7.6 Incentives 

There are not any national incentives for urban waste heat recovery. The Spanish 

government punishes those who pollute, but they do not support with incentives those 

who want to improve in the urban waste heat recovery aspect. Moreover, an important 

barrier is that a lot of administration must be done which causes difficulties to the project 

progress. The government could impact in the business decision making processes.  

The Spanish RITE (Reglamento de Instalaciones Térmicas en los Edificios) requires that 

thermal installations must be equipped with accounting systems so that the user knows 

their energy consumption, and to allow the distribution of operating expenses according 

to consumption.  

The interviewed Owner of excess heat mentioned that there are some grants from INEGA 

(Energetic Institute of Galicia) and there is a technical centre in Galicia called Energy-Lab 

that also helps to study and implement of innovative solutions, such as the urban waste 

heat recovery case. There are national incentives carried out by IDAE (Institute for 

Diversification and Saving of Energy), but not specific for waste heat recovery. In the 

industrial sector there are also some of them, but they are not specific for waste heat 

recovery. 

4.7.7 Actions needed 

The investment in waste heat recovery at high temperature is not feasible because the 

investment cost is high. Such proposal of investment could be carried out by 

implementing rings of low temperature (their infrastructure is much cheaper) and 

incorporate in the installation heat pumps in order to adapt the temperatures to the 

demands. 

The opinion of an investor is that interest must be created to have the opportunity to 

train technicians in this type of projects. Engineers, plumbers, heaters, etc., are able to 

identify installation opportunities and are the "front line" of work, and in many cases, the 

true prescribers of these projects or improvements. 

The proposition of an interviewed policy maker is that the incentives regime from the 

Public Administration must change. For example, if the government gives discounts in the 

format of taxes to the citizens that implement measures to be more sustainable, it makes 

the citizens more interested in this kind of investments.  
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The most appropriate types of ownership of urban waste heat recovery investments, 

from the point of view of one policy maker, are Energy Service Company (ESCO) and 

Public - private partnership (PPP). 

The models that a Spanish City Council has applied are formed by a private-public 

association in order to work under public works concession and subsequent management 

for a period of 30 years. The model allows them to take advantage of the expertise of the 

private sector and the solvency that the city council gives to the citizen. City council and 

private company are necessary collaborators to carry out projects of extensive temporal 

and territorial scope.  

From the point of view of one policy maker, is to include urban waste heat recovery 

projects in the city's energy planning. This planning is long term and is taken with 

political consensus, hence being included in it strengthens the dissemination of urban 

waste heat recovery solutions. 

4.8  Belgium 

The participants 

In Belgium, in total 8 stakeholders have been involved in interviews. The interviewed 

stakeholders are grouped as follows: 

- Customers –  1 entity; 

- DH Operators –  1 entity; 

- Investors/Financial Institutes – 2 entities; 

- Policy Makers – 2 entities; 

- Owners of excess/waste heat – 2 entities. 

National situation in brief11 

Belgium works on the building side and on the energy side to reach national goals. Public 

and private stakeholders in the Buildings sector are pursuing a number of energy 

efficiency improvements. On the public side, policy makers have translated legislation 

and directives into building codes and are providing numerous incentives to promote 

uptake of energy efficiency measures: 

• The EU’s Energy Performance of Buildings Directive (EPBD) is the basis for the 

building codes in Belgium. The EPBD mandates the use of energy labels and certificates 

for new houses and major renovations. The standards are set by the regions and revised 

every 5 years. For example, both the Flemish “Klimaatbeleidsplan” and the Walloon “Plan 

Air Climat” define minimum insulation requirements for new buildings although there are 

differences in their respective definitions. However, the EPBD is not fully implemented 

yet and its overall impact has yet to be assessed.  

• Incentives have been defined at the federal and regional levels. Federal measures 

include tax rebates and deductions and reduced VAT rates for renovations that meet low 

energy or passive standards, the construction of low energy and passive houses, and the 

installation of condensers, high-efficiency HVAC systems, thermal insulation and double 

glazing. Regional and local authorities also offer incentives for such measures. East 
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Flanders, for examples, offers a 6 percent VAT rate for renovations that improve energy 

efficiency in houses older than 5 years. This is in addition to a Flemish renovation 

premium of up to 30 percent of the investment, federal tax incentives of €790 per year if 

the renovation reaches passive standards and – for many communes – 2 hours of free 

advice from an architect. 

Organizations in the private sector have also launched several initiatives to raise energy 

efficiency, for example, through improving building materials and through individual or 

cross-industry efforts to promote the efficient use of energy, such as the “Massive 

Passive” initiative jointly developed by a brick manufacturer and an insulation material 

manufacturer, and “CAP2020”, a group of 82 partners for sustainable construction in 

Wallonia. Public-private partnerships are also on the increase. 

Following the example of other countries, an ambitious energy efficiency standard for 

space heating for residential and commercial buildings could be announced in the short 

term and enforced in the medium term. The investments required to establish an 

effective energy efficiency standard between 2010 and 2030 is estimated at €14 billion 

for existing buildings and €4 billion for new buildings. 

District heating is a developing in the country. The competence is at the level of the 

regions in Belgium and there is expansion potential. Currently, heating and cooling is the 

largest demand for energy in Belgium, comprising 52% of Belgium’s final energy 

demand. Of that, over half of the energy is used for space heating of buildings, with 

process heating (in industry and the service sector) representing the second largest 

demand. Cooling, both process and space heating, currently amounts to less than 4% of 

the heating and cooling demand, and as such does not represent a large part of the 

sector or energy system. However, it is also the sector with the greatest variability 

looking towards the future. About half of the heat is supplied by waste incinerators, 

about one third by natural gas CHPs or boiler and the remainder part by biomass CHPs. 

There a hardly any district heating grids in the Brussels Capital Region, despite its heat 

density and the presence of a waste incinerator processing about 0.5 million tonnes of 

waste annually, just 2 km north of the centre of Brussels; natural gas is the dominating 

fuel for heating. 

4.8.1 The value of recovering urban waste heat  

The reduction of greenhouse gases is an important driver for the interviewed Grid 

operator. The key precondition from the two interviewed Owners of excess heat is that 

the project must be financially sound. 

The interviewed Belgium Bank has experience with public authorities, social profit, SMEs 

and ESCOs. It points out the advantage for financing district heating is that they have 

low technology risks and stable income. 

The other investor declares that financial aspects are of importance but, green 

investments and environmental considerations are key factors.  

4.8.2 Type of urban waste heat recovery 

The interviewed District Heating Company mentioned that the recovery of more 

unconventional waste heat sources is yet in a too early stage of development as district 

heating grids are in an early stage of development in Flanders. 
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An Operator of the sewage system intends to extract, from the sewage system, excess 

heat and to cover about 27% of the own, new office building’s heat demand and 21% of 

the cooling demand.The interviewee has a considerable experience with heat networks, 

and was involved in the heating supply from an incinerator in an industrial plant. 

Urban waste heat sources, such as sewage systems, waste water purification plant, 

datacentres or underground lines are sources that remain; they will not delocalize. That 

makes these sources attractive for DH system developers, as they can offer a security of 

supply. 

4.8.3 Technical and economic feasibility 

Regarding the technical feasibility, the grid operator considers that there are successful 

demonstration projects all over Europe providing evidence on the technical feasibility of 

less conventional heat projects, even though not all are focusing on urban waste heat. 

Apart from the technical and economic feasibility, also the political acceptance is very 

important in the decision to develop any waste heat recovery project. 

One investor considers that the crucial factor in deciding to proceed with a financing of a 

waste heat recovery project or not is the capability of the borrower to pay back the debt 

(debt service), while IRR is a less crucial factor in deciding to go ahead or not with the 

credit.  

Smaller size projects are less interesting for the bank because costs related to 

administrative points, legal aspects, due diligence don’t vary that much with the size of 

the project. In most cases the bank would like to have a consultant independent from the 

project developer to conduct due diligence, these are costs that the bank need coverage 

for. If finally the bank decides not going for the project, the costs undertaken by the 

bank in the project assessment will be a loss; hence too small projects are not relevant. 

A possibility is that these types of diligence assessments are subsidized (ELENA program 

from the EIB goes in this direction).  A typical weakness of the projects presented to the 

attention of the bank is that data that would be useful for the bank are often not 

highlighted by project developers. As an example the bank would like to know where the 

same technology is used already in other similar cases but this rarely explained at first 

by the project developer. The developers of project focus more on engineering aspects of 

the project with are of limited interest for the bank. The developers of project should also 

present worst case scenarios and contingency plans in case that worst case scenario 

becomes reality. 

Heat price is benchmarked to gas price at the Northern border of Belgium, a frequently 

used reference for the value of heat is 50% TTF (Title Transfer Facility, a Dutch virtual 

marketplace for trading entry-paid gas).  

The economics of an urban waste heat project depends on the local conditions; a project 

is feasible when the heat consumers are close to the urban waste heat source. Hence, 

there is a need for a plan taking the local conditions into account.  

4.8.4 Barriers 

According to the district heating operator, the main barrier is political. Flanders have 

bundled all distribution grid operators into one company, which is rather conservative in 

relation to the development of district heating grids (it also operates natural gas grids 

which are not fully amortised yet). Local authorities also tend to favour natural gas grids 
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as a traditional and reliable energy infrastructure. The price of natural gas is for the time 

being low which makes it difficult for district heating ventures to be competitive. 

Energy infrastructure projects tend to be expensive in Belgium, due to high taxes on 

salaries, complex national / regional governance. District heating is currently more 

expensive than gas. One barrier to DHC development is that an obligation of unbundling 

network operators from energy supply producers. This creates barriers in adopting a 

flexible systemic approach which could include cogeneration and other local sources. 

From one investor’s point of view, permits are not a heavy barrier for district heating 

investments.   

On the legislative side, two key aspects were commented (i) Social tariffs for low income 

consumers are applicable to gas infrastructure and therefore part of the gas bill is 

subsidized. At the moment the legislation does not foresee the same provision for the 

heat networks. This is a barrier. (ii) Most taxes are on the electricity side while taxes on 

gas are much more limited. It would be advisable to introduce a CO2 tax to internalize 

the social costs of gas and make heat networks more competitive. 

The tax regime in Belgium includes surcharges for financing energy efficiency and 

renewable energy support schemes. Those surcharges are included in the electricity tax 

and not in taxes for fuels (amongst natural gas). This creates a price difference between 

electricity and gas, which is unfavourable for a heat pump. A tax shift, moving some 

surcharges from electricity to fuels, would improve the economics of a heat pump 

project. 

There is “Call Renewable Heat”, a national support scheme based on tendering. However, 

its scope is quite broad; urban waste heat valorisation projects compete with other waste 

heat valorisation projects. Currently, first steps in valorising industrial waste heat are 

taken. 

4.8.5 Incentives 

Different support schemes are in place to apply for support: ecology premium, ecology 

support, “call green heat”. All of these, however, provide investment support, whereas 

the cost for electricity is the bottleneck for urban waste heat recovery (needed to operate 

heat pumps in an economic viable way). A tax shift from electricity to fuels would be of 

help as well. Flanders / Belgium could learn from Denmark where heat is about equally 

expensive than electricity. 

Belgian participants to different Sector Agreements benefit from lower energy taxes. That 

can create an incentive to consider waste heat valorisation, although the optimisation of 

the internal energy consumption has the absolute priority.  

4.8.6 Actions needed 

There are standardised contracts; yet, these need to be adapted to meet the specific 

terms of heat supplying companies. Today, heat consumers are offered standardized 

contracts, which are not adapted. The duration of the contracts is often long (10 years). 

There are no real technical barriers; suppliers are scouting the Flemish market. 

There is a need of political will to develop a vision on sustainable heating and cooling and 

to give an impulse to its realization. A CO2 tax would help to balance the price of gas. 
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Competition between policies should be avoided. The current support scheme in Flanders 

favours CHP to the expense of DH; it is more beneficial for a greenhouse to install its 

proper natural gas fuelled CHP installation than connecting a district heating grid, 

supplying waste heat from a waste incinerator. So, there is a need for a vision on heat 

supply and an appropriate design for support schemes in a logic order fostering the 

realization of that vision. It would also be of help that areas are defined where the 

deployment of district heating systems is the preferred technology, avoiding competition 

with other technologies. 

One interviewed policy maker mentioned that different support schemes (green 

certificates for renewable electricity; ‘blue’ certificates for cogeneration; tendering 

scheme for renewable heat projects; subsidies for energy efficiency investments; …) 

should be reviewed and redesigned to make urban waste projects consistent. 

There is a need for a tax shift from electricity to gas. 

A ban of fossil fuels (as is under discussion in the Netherlands) would be very helpful, but 

perhaps not feasible in the short term. 
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5 Conclusions 
There are five stakeholder groups that are important for urban waste heat recovery 

implementations. The partners of the project jointly identify that the stakeholders are; 

DH companies, owners of urban waste heat, customers, policy makers and investors. The 

latter two were added after the initial discussions held during the grant preparation 

phase. As a result of the low maturity of the urban waste heat recovery solutions and the 

fragmented legal framework the policy makers are an important stakeholder group. They 

have the possibility to generate incentives to support the new solutions to reach 

maturity. The most efficient ways to do so would be to create direct urban waste heat 

recovery incentives and/ or to increase the cost of CO2. Investors have the possibility to 

make green investments happen which makes them very important for urban waste heat 

recovery investments. The low maturity of the solutions, in combination of limited 

interest in actually placing a value on the green dimension of the urban waste heat 

recovery investment, makes the uptake of the investments limited amongst investors. 

Considering the value chain of the urban waste heat recovery investments, it is a 

development product for the district heating companies. For increased market uptake the 

DH companies and the owners of the waste heat play key roles. However, the low 

profitability or the investments in combination with the long payback makes the market 

pressure to develop urban waste heat recovery projects low. This situation necessitates 

policy incentivizing the CO2 savings and investment proposals with beneficial terms from 

institutional investors. 

In regards to barriers, the results from the study confirm that there are financial, 

technical and cognitive barriers. More specifically, there appears to be seven major 

barriers; i) the low maturity of the existing solutions, (ii) the absence of a legal 

framework for urban waste heat recovery, (iii) the absence of standardized permits and 

contracts for the investments, (iv) diverging views on the value of the heat, (v) the low 

temperature being a challenge for the feasibility of the recovery and (vii) that existing 

incentives for RES and CHP make the urban waste heat recovery investments less 

relevant. The barriers are not impossible to overcome and a combination of practitioners 

continuing to increase the maturity of the technologies in combination with policy makers 

establishing a level playing field for the investments (by means of legal framework, 

permits, contracts and incentives) and investors paling a real value on green will make 

urban waste heat recovery investments widely spread and accepted over time. 

Considering factors of importance for the implementation and drivers for increased 

market uptake, it can be concluded that the temperature level of the heat source is 

decisive for how useful it is. As the solutions become mature, it is likely that the 

temperature level of the heat source will become less important to the success of the 

urban waste heat recovery investment. Urban waste heat sources are local and 

prerequisite a decentralized heating scheme. As a result, the volumes of heat that can be 

recovered are known and have not been addressed as any large source of uncertainty in 

the urban waste heat recovery investment decision. What appears to be of greater 

importance is to have a long-term delivery of the foreseen volumes (preferably in long 

contracts) to increase the predictability of the investment. Concerning drivers towards 

increased market uptake the results disappointingly indicate that there is no legal 

framework, no standardized permit procedures, no standardized contractual 

arrangements and no explicit incentives for urban waste heat recoveries. There is one 
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exception in regards to the incentives since the German Wärmenetz 4.0 is explicitly 

targeting low temperature district heating investments. However, in sum urban waste 

heat recovery investments are scattered around Europe and manifested in the form of 

pilot sites. The lack of an overview on which opportunities for waste heat utilisation exist 

or which potential customers would be interested in purchasing waste heat partly 

explains the low exploitation of urban heat sources. There is a lack of awareness about 

them and no incentives to invest in them. 

The main conclusion from the study is that ample work remains before the urban waste 

heat recovery solutions can be widely adopted. Activities that are needed are: (i) update 

the legislative framework, (ii) increase the maturity of the urban waste heat recovery 

solutions, (iii) awareness creation about urban waste heat recovery, (iv) training of 

turnkey urban waste heat recovery solutions, (v) financial incentives and (vi) continued 

research and development are needed activities. 
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7  ANNEX 

7.1  The Questionnaire for stakeholders interviews 
 

1. Name and position: 

 

2. Organization, Country: 

 

3. Sector(s) of expertise: 

 

4. Informed consent obtained- THIS IS A MUST 

 

5. Definition of urban waste heat: In Reuseheat, waste heat is recovered from cleaned 

sewage water, computer center, cooling and from a metro system. By urban waste heat 

sources we intend to aproach sources that are of lower distribution temperature than in 

conventional, 3rd generation district heating. 

 

A. Stakeholder group:  (i) District heating network operator/owner already 

recovering urban waste heat, (ii) district heating network operator/owner 

considering urban waste heat recovery, (iii) owners of urban waste heat that are 

in a heat recovery scheme or (iv) interested in being in a scheme 

 

A1: What is the value of recovering urban waste heat?  

What are the objectives of the WHR project? For example: Financial: rates of return, value for 

money (both for the public authority and end user), Security of supply (for business), long term 

competitiveness, Environmental: CO2 targets, air quality, energy efficiency, etc., Social: e.g. price 

to end user, fuel poverty targets, improving social housing, minimum temperature targets, security 

of supply for residents, quality of service for residents 

A2: What type or urban waste heat recovery are you implementing/foreseeing?  

What are the objectives of the project? 

Can the technical solution be described? 

Does the heat feed into an existing DH system? If so, how large is the DH system and how large is 

the heat volume coming from urban excess heat sources? 

How is the urban excess heat transported to the DH system?  

Are heat pumps used? 

Which heat sources are used and what are their temperature intervals? 

A3: Do you think these projects are technical and economic feasible?  

Answer from ongoing urban waste heat recovery investment: note the proven profitability (IRR or 

payback or rate of return) 
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A4: Can urban waste heat be generated in large enough volumes to substitute other heat 

sources?  

If yes: How large volumes (per annum) and what heat sources can be substituted? 

Is any pre-study/feasibility study available for Reuseheat? 

Have you made any demand forecasting for the long/short term? 

A5: Are urban waste heat recoveries cost efficient compared to other heating 

alternatives?  

If yes: How cost efficient (per kwh) and compared to what alternative? 

A6: How did you assess the technical and economic feasibility of your project/ your 

foreseen project?  

What economic measures were used ( NPV, IRR, Payback) 

What is the expected rate of return? 

Is value placed on environmental gains or is it only a nice to have? 

How was the risk assessed? How large is the risk of the investment? 

How long is the calculated operational life of the investment? 

A7: What is your vision for the investment? Do you have a business plan ?  

Do you have a standardized contract or did you have to tailor make the contract? 

-were there any large differences from standard contracts? 

-did you have to account for special rules related to third party access? 

-how did you arrive at an efficient ownership structure (who owns what)? 

-are there any clauses related to long-term risk (renegotiation, restructuring) 

- do you plan for urban waste heat recovery expansion? How? How does it impact the existing 

district heating network? 

- What kind of ownership of the investment was chosen/ is foreseen in the business model 

(public/private)? 

1. Public - private partnership (PPP).  

2. Special Purpose Vehicle (SPV).  

3. Energy Service Company (ESCO).  

4. Customer-owned Cooperative. 

A8: What barriers do you see for urban waste heat recovery investments? 

A8.1 -Lack of technical knowledge amongst technical providers  

 - Lack of equipment providers (nationally/ internationally)? 

- Is the equipment affordable? 
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- Lack of qualified staff to install the technology for urban waste heat recoveries (who does 

the fitting; own staff or is it an external expertise; is this a job that can be created) 

- Is there competences available to operate the urban waste heat recovery solutions? 

In regards to ongoing urban waste heat recoveries: what technical provider was used? 

A8.2 -The maturity of the existing solutions; 

A8.3 -Replicability of solutions; 

A8.4 -Is there a legal framework in place to manage urban waste heat sources/ make efficient 

contracts 

A8.5 – How do you arrive at the right value of the heat (from the point of view of DH company 

and urban waste heat provider) 

A8.6 – Is there a standardized permit procedure for urban waste heat recoveries? 

A8.7 -Does the configuration of existing DH networks allow urban waste recovery? 

A8.8 -Is any alternative technology incentivized in such a way that it outperforms urban waste 

heat recoveries? 

A8.9 –Legionella legislation 

A8.10 – The possibility to measure heat consumption at apartment level 

A8.11–Other 

A9: Are urban waste heat recoveries common in your region/country? 

If so; what kind of recovery is made (sources and technologies)? 

A10: Where can you find information about urban waste heat recoveries? 

Technologies 

Potential 

Investment alternatives 

A11: Is experience from other projects/countries of relevance to your 

investment/foreseen investment? 

If so, which countries? From where is know-how generated? 

A12: What actions are needed over the coming 10 years to advance urban waste heat 

recovery investments in Europe? 

Link back to the question on barriers above.  

A13: Are there any national incentives for reinvesting in other heat recovery than 

conventional 3rd generation? 

1. Are there national / local incentive programs for BAT investments to promote solutions 

other than the third generation of DH technologies? 

2. Grant for investments? 

3. Tax incentive? 

4. Loans with more permissive conditions? 
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5. Other? 

6. Did you use any of the above/ foresee to use them? 

 

A14: What is your view of heat pump usage in the DH network? 

 A12.1 Are heat pumps in use already? For what use? 

A12.2 Is the dependency on electricity a problem for the profitability of urban waste heat 

recoveries? 

 

B. Stakeholder group: Policy makers 

 

B1. What is the value of recovering urban waste heat? 

Specify to which groups it creates a value; society, end consumers, DH providers, providers of 

urban waste heat... 

What are the objectives of the WHR project? For example: Financial: rates of return, value for 

money (both for the public authority and end user), Security of supply (for business), long term 

competitiveness, Environmental: CO2 targets, air quality, energy efficiency, etc., Social: e.g. price 

to end user, fuel poverty targets, improving social housing, minimum temperature targets, security 

of supply for residents, quality of service for residents 

B2. Are there any national incentives for reinvesting in heat recovery sources other than 

conventional 3rd generation? 

 B2. 1 Are there national / local incentive programs for BAT investments to promote 

solutions other than the third generation of DH technologies? 

 B2. 2 Grant for investments? 

 B2. 3 Tax incentive? 

 B2.4 Loans with more permissive conditions? 

 B2. 5 Other? 

B3. Are there any legislative or regulatory gaps that counteract urban waste heat 

recovery investments? 

 B3.1 Do you think there is a legislative gap in promoting the use of urban waste/excess 

heat? 

 B3. 2 Do you think there is a regulatory gap in promoting the use of urban waste/excess 

heat? 

 B3. 3 What should be completed in the current legislation to speed up the promotion of

  urban waste heat recovery investments? 

 B3.4 Are there clear guidelines for drafting urban waste heat recovery investment 

contracts? 

B4. What policies and actions should be applied to scale up urban waste heat recovery 

investments in the country? 

 B4.1 Financial policies? 
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 B4.2 Fiscal policies? 

 B4.3 Educational policies? 

 B4.4 Social policies? 

 B4.5 Other policies?  

B4.6 Local heating market studies (heat offer, request, sources)? More detailed 

information   about the market? 

 B4.7 Mapping the local waste heat potential and sources? 

B4.8 Participation of policy makers in workshops on this topic and disseminating 

information on good practices from other countries/cities? 

B5. Do you think it is useful to include urban waste heat recovery as the local source of 

heat generation in:  

 B5.1 National or local energy strategy?  

 B5. 2 Energy efficiency improvement action plan? 

 B5. 3 Sustainable Energy Action Plan (SEAP)? 

 B5. 4 Other? 

B6. Do you think that the demonstrators of Reuseheat are relevant and scalable in your 

country? 

Should the results be shared with other communities? Which? Can the organization of the 

interviewee assist in the communication? 

B7. Are there any financial institutes that you think would be interested in financing 

urban waste heat recovery projects? 

Is so, which ones? Does the interviewed person have a contact person at the financial institution? 

B8. What kind of ownership of urban waste heat recovery installations do you find most 

appropriate? 

1. Public - private partnership (PPP).  

2. Special Purpose Vehicle (SPV).  

3. Energy Service Company (ESCO).  

4. Customer-owned Cooperative. 

 

C. Stakeholder group: investors 

 

C1. What is the value of recovering urban waste heat? 

What are the objectives of the WHR project? For example: Financial: rates of return, value for 

money (both for the public authority and end user), Security of supply (for business), long term 

competitiveness, Environmental: CO2 targets, air quality, energy efficiency, etc., Social: e.g. price 

to end user, fuel poverty targets, improving social housing, minimum temperature targets, security 

of supply for residents, quality of service for residents 

C2: Do you think these projects are technical and economic feasible?  
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What economic measures are mentioned? NPV, payback, IRR? rate of return? 

What level of return is mentioned (%) 

Is a value placed on the environmental gain or is it a nice to have? 

How large is the risk of the investment estimated to be? 

Is the investment calculation based on a 10-20-30-40 year operation life? 

C3: Have you funded/ considered funding an urban waste heat recovery investment? 

If so, please describe 

C4: What information do you need to make an investment decision on urban waste heat 

investments? 

 C4.1 Investment calculation 

 C4.2 Business plan 

C4. 3 Rate of return at X% 

C4. 4 Risk analysis 

C4.5 Information on DH and DH operations 

C4.6 Other KPIs you request? 

C4.7 Other 

C5: What entities do you think have an interest in funding urban waste heat recovery 

investments? 

 C5.1 Banks 

 C5.2 EU funds 

 C5.3 Private Investors 

 C5.4 Ministries 

 C5. 5 Other 

C6: Are there any national incentives for reinvesting in other heat recovery than 

conventional 3rd generation? 

C6.1 Are there national / local incentive programs for BAT investments to promote 

solutions other than the third generation of DH technologies? 

 

C6. 2 Grant for investments? 

 

C6. 3 Tax incentive? 

 

C6.4 Loans with more permissive conditions? 

 

C6. 5 Other? 
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C7. Are there any legislative or regulatory gaps that counteract urban waste heat 

recovery investments? 

 C7.1 Do you think there is a legislative gap in promoting the use of urban waste/excess 

heat? 

C7. 2 Do you think there is a regulatory gap in promoting the use of urban waste/excess 

heat? 

 C7. 3 What should be completed in the current legislation to speed up the promotion of

  urban waste heat recovery investments? 

 C7.4 Are there clear guidelines for drafting urban waste heat recovery investment 

contracts? 

C8. What kind of ownership of urban waste heat recovery instalations do you find most 

appropriate? 

1. Public - private partnership (PPP).  

2. Special Purpose Vehicle (SPV).  

3. Energy Service Company (ESCO).  

4. Customer-owned Cooperative. 

 

 

D. Stakeholder group: end consumers 

 

D1: Do you know if there is urban waste heat recovery in the city where you are? 

D2: What is the value of recovering urban waste heat? 

Answer from ongoing urban waste heat recovery schemes:  

Answer from potential investors in urban waste heat recovery schemes: 

What are the objectives of the WHR project? For example: Financial: rates of return, value for 

money (both for the public authority and end user), Security of supply (for business), long term 

competitiveness, Environmental: CO2 targets, air quality, energy efficiency, etc., Social: e.g. price 

to end user, fuel poverty targets, improving social housing, minimum temperature targets, security 

of supply for residents, quality of service for residents 

D3: Are you interested in purchasing heat from urban waste heat recovery? 

1. If so, does price matter? Can a price premium be given to the environmental benefits? 

2. Is it possible to purchase such heat in your city? 

 

D4: Are you interested in investing in such a heating system? 
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7.2  Summary of stakeholder’s interviews   

In the following, the questions that have been addressed to each stakeholder’s group are 

presented, as well as the synthesis of the answers to these questions.  

7.2.1 District heating companies  
District Heating companies (DH) have a significant role and weight in the energy sector. 

The group of DH Companies represents an important category of stakeholders, since they 

are directly interested to use waste heat recovery. A district heating network provides 

heating and/or DHW at the scale of a city or a district. Heat is produced by one or several 

production plants; then it is distributed in the form of water or steam with underground 

pipes to the connected buildings. Waste heat sources, which are integrated in these 

district heating systems have a key part in the actual energy context. 

District heating service quality in the competitive markets is ensured by market driven 

forces (except in Denmark) and this is common in West European countries where 

district heating sector was developed to attract new clients. Different situations exist in 

countries with a background in central planning, where district heating was regulated and 

supervised by the state.  

Excess heat can be used in several ways in the DH network and can be recovered 

internally or externally. Internally, the heat can be used for pre-heating of air, water, and 

material through heat exchange; externally, it can be used through recovery and 

deliveries to a district heating (DH) system. Waste heat can be found in various 

processes or localizations in a city: sewage water, waste incinerator factory, industrial 

laundry, etc. These sources can be very different in terms of temperature level, carrying 

fluid, volumes and their distances with regard to a district heating network. 

The results of discussions with District Heating companies are very interesting for the 

purpose of REUSEHEAT. 

Thus, a series of interviews took place with two categories of District Heating companies: 

(i) District heating network operator/owner already recovering urban waste heat, (ii) 

district heating network operator/owner considering urban waste heat  

A total of 15 district heating from the 8 participating countries, responded to the 

interviews. 

For DH companies, a set of specific questions, noted from A1 to A14 (as per the interview 

guide in appendix), was prepared in the questionnaire developed under WP2.  

In the following, the synthesis of the interviewed District Heating company answers are 

presented. 

A1: What is the value of recovering urban waste heat?  

From the Energy Service Company (ESCO) perspective (4 ESCOs interviewed), the main 

objective is the financial one, but also the environmental objective is important. For this 

category, the financial figures are relevant: rates of return, value for money and payback 

period, achieving a projected return on the project is a necessary guarantee to support 

the investment in front of an investor. 
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From the point of view of a conventional District Heating Company, there are three levels 

of value: (i) reduced costs (production), (ii) energy efficiency gains and (iii) reduced 

climate impact (CO2).  

The objectives of waste heat recovery projects (both high and low temperature) for DH 

Companies are to conduct a business that is environmentally and economically 

sustainable. The value is only there if the delivery of waste heat is stable.  

In the following figure, there is a graphic representation of the answers provided by the 

interviewed DH companies.  

A majority of the stakeholder groups ‘DH companies’ give an important role to the green 

value, business aspects and social aspects.  

A conclusion is that the financial indicators role of urban waste hear recovery is seen by 

the respondents as a very important issue, but they also stress that the project's 

objective is to conduct a business that is environmentally sustainable, Certainty of 

delivery is important to supply the consumers, to maintain the consumer portfolio and 

attract others new ones. 

 

A2: What type or urban waste heat recovery are you implementing/foreseeing?  

The opinion of the interviewees was that, in the industrial environment, the waste heat 

recovered is mostly from energy intensive industrial processes, while in the urban 

environment a vast amount of waste heat is produced from a range of local sources (e.g. 

from metros, large buildings, extensive ventilation systems) and from urban waste or 

waste water systems. Thermal energy captured can be supplied through individual 

central heating and cooling systems or distributed through district heating and cooling 

networks to multiple buildings. In some cases, it might be needed to combine the 

recovery of waste heat with different technologies, (e.g., heat pumps) in order to bring 

the temperature level of the waste heat to those matching the existing heating and 

cooling applications addressed in the Reuseheat project.  

The interviews show that heat recovery is made or is expected to be made from 

industrial processes, water treatment plant and from the datacentres. 
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What are the objectives of the project? 

Related to the objectives of urban waste heat recovery projects, the opinion of DH 

companies was that they are global solutions (heat and cooling) for a new mixed use 

urban development area, with the potential to minimize costs and to reduce 

environmental impact, and with final impact on reducing the heating price of the heating 

consumers. 

Can the technical solution be described? 

The technical solution used in urban waste heat recovery projects is not a standard one, 

it depends on the type of heat from which it is recovered, on the temperature level of the 

heat recovered, and also on the temperature level of the grid to which it is injected. One 

thing is clear that the vast majority of interviewees has specified that a heat pump and 

a heat exchanger is mainly used in urban waste heat recovery solutions (Danish, 

Sweden, France have highlighted these technical solutions). 

The aim of the urban waste heat recovery solution is to lower the load of the main DH 

network operating at high temperature. Waste heat from the customer is feed into the 

district heating system, forward or return line. Heat pump is mainly used to increase the 

temperature to a sufficient level to ensure correct temperature to the district heating 

customers (Sweden). Heat pumps consume energy (external mechanical or thermal 

energy) to boost the temperature of the heating recovery to the temperature of the 

existing DH system.  

In the case of heat recovery from the data centres, it would be useful to boost the 

temperature to the temperature of the existing DH system (Denmark). 

One of the respondents (France) mentioned that it is possible that heat residues are used 

in a Rankine cycle. For any process converting heat energy to mechanical energy, the 

Carnot efficiency is the theoretical maximum, Organic Rankine cycle (ORC) (waste heat 

streams in the lower-temperature range of 80 to 400°C to generate electricity). 

In the case of heat recovery from cleansed water of a water treatment plant a heat 

exchange at the output would be used (France). 
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Another respondent (Italy) refers to an investment on the natural gas system, consisting 

in installing a turboexpander to recover electricity from the decompression of natural 

gas between the national transmission and the local distribution grid and also in installing 

a natural gas fired CHP system to produce hot water for heating natural gas after 

expansion. The heat in excess compared to the requirements of the turboexpander is 

then fed to a micro-DH system serving industrial buildings and offices in the area.  

 

Does the heat feed into an existing DH system? If so, how large is the DH 

system and how large is the heat volume coming from urban excess heat 

sources? 

An interesting heat source for district heating systems is the excess heat from industrial 

facilities. A significant amount of energy used in industry is currently being wasted. 

District heating already has significant advantages, both from the economic and the 

ecological point of view. However, integrating excess heat into a district heating system 

can provide further benefits, since there are no fuel costs for this source, and the 

environmental impact is even lower because this heat would otherwise be wasted, and 

the emissions related to its production would be existent anyway. 

The supply of excess heat to the DH network is profitable for a process site until a certain 

distance from the total site. Integration of waste heat with district heating reduces the 

load on the boiler and CHP units and therefore decreases the consumption of fuel. The 

annual operating costs of DH changes with the integration of waste heat from the 

industry 

Taking into account those interviewed, there are not many cases where excess heat is 

fed in DH network. At EU level, as shown by studies and research done, the main 

conclusion is that the potential for implementation of excess heat into district heating 

systems is significant, but currently it is not used enough as it should considering the 

results and benefits. Recovery of the urban waste heat is today limite. 

How is the urban excess heat transported to the DH system?  

District heating plays a key role in achieving high primary energy savings and the 

reduction of the overall environmental impact of the energy sector. The excess heat can 

be utilized and transported to the final customer by a distribution network. The main 

barriers for the heat transport are the cost of heat pipelines, the security of supply, the 

existence of a heat network, and the regulation of such a market. 

The excess heat could either be delivered as ‘primary heat’ (i.e. heat of the proper 

temperature, directly to the supply pipe in the district heating network) or as ‘secondary 

heat’ (i.e. heat to the district heating return pipe or to the district cooling return pipe). 

The temperature of the excess heat could be raised via heat pump and then delivered to 

the district heating supply pipe.  

Those who were interviewed responded that thermal energy from excess heat is 

transported either via pipes connected to the HP and DH system and then to the 

customer or directly to the consumer by using a heat pump and / or a heat exchanger 
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There is not a one-size fits-all model to develop urban excess heat injected in an efficient 

DHC system. Each DH system has a distinctive architecture, different parameters and can 

be supplied by waste heat recovery or excess energies through the optimised use of 

thermoelectric equipment like heat pumps, electric boilers and CHP, together with 

thermal storage. As DH grids develop, they provide a large offtake base for local 

energies, and stimulate the development of the surplus heat from industry, data centres 

or other sources, and other recycled energies. 

Are heat pumps used? 

The most common alternative is the heat pump, other solutions are used when the heat 

source has higher temperature. 

Which heat sources are used and what are their temperature intervals? 

Development of an optimum urban waste heat receovery system depends on: 

- Quantity of waste heat: The quantity of waste heat should be large enough to 

make the investment feasible. Costs are lower with increased availability of waste 

heat.  

- Temperature of waste heat. Usually, waste heat at high temperatures can be 

utilized with a higher efficiency and with better economics. Also, more technology 

options are available for converting waste heat at high temperatures into other 

useful energy forms than waste heat at low temperatures 

 

One Swedish DH Company already conducts recovery from high temperature waste heat 

through regional cooperation with another DH company that has access to waste heat 

from oil refineries with large investment and has been undertaken to create the regional 

network. The DH Company will purchase excess heat from hospital processes. Also an 

estimated profitable investment to reuse heat from a computer centre was analysed. 

Low temperature waste heat projects that were analysed by the Swedish Company 

interviewed were: 

- to reuse heat from a computer centre (finally the project was not implemented) 

- To reuse excess heat from internal processes from a local hospital 

- Heat recovery from cleaned water, using a heat pump producing 30 MW district 

heating, with a COP of 3.1-3.2.  

 

The interviewed Romanian companies have not foreseen any waste heat recovery 

investment. But the temperature level expected for various sources for excess heat could 

be: 

- Data centres: 20-40C 

- Supermarkets: 60-85C 

- Switchgear stations: 50-60C 

- Other industry: 70-90C 
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Spanish interviewed Companies have analysed waste heat recovery at high temperature 

project, using waste heat from an extraction at low pressure from a turbine that is 

located in an incinerating plant. 

Another Spanish DH Company is studying the feasibility of recovering low temperature 

heat from sewage water, using a high temperature heat pump. Given the HP technology 

limitations, upgraded heat would be injected into the return pipe of the DH network as to 

reduce the temperature jump and keep an acceptable COP in the heat pump. The 

temperature of recoverable heat source is 26 – 28 ºC during summertime 

In Denmark, an interviewed DH Company has launched an industrial waste heat recovery 

project from the pectin and carrageenan factory (additive-substances for different 

products) where the waste heat has very high temperatures (75-85⁰C). The waste heat is 

converted to district heating using a heat exchanger and two heat pumps. The recovered 

heat is fed into the existing DH distribution grid of the city, sometimes directly and 

sometimes boosted by a Heating Pump. Another project that is taken into consideration 

is the recover waste heat from the cooling of the hospital. 

A French company recovers waste heat and finds that: 

- Heat source is only the exchange thermal power of exhausted treated water from 

the water treatment plant. 

- Thermal regime is 13°C – 8°C on treated water during winter 

- Thermal regime is 25°C – 30°C during summer 

 

An Italian company uses underground network ventilation shaft, with air temperature at 

25-30°C level. 

In Belgium, the DH is not too developed yet, the recovery of more conventional waste 

heat sources is yet in a too early stage of development so there is no potential for urban 

waste heat projects. 

A3: Do you think these projects are technical and economic feasible?  

The Reuseheat Recovery investments are technically feasible, but the results are affected 

by uncertainty and assumptions which need to be taken in consideration when 

implementing systems. However, the interviewees highlighted some key points of 

importance for feasibility: 

- Waste heat volume 

- Heat source price, distance between heat sources and consumers location and 

especially a continuous and well balanced use of energy. 

- When evaluating the rate of return the additional environmental gain from a non-

carbon heat source should be valued  

- The investment is high 

- Heat pumps in order to adapt the temperatures to the demands 

 

A very important issue has been highlighted by a Swedish company, when calculations 

are made the results from conventional investments have lower payback time while the 

results of profitability indicators for the urban waste heat investment does not take into 

account the additional environmental gain. 
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An interesting proposal has been made by a Spanish company regarding implementation 

of rings of low temperature (their infrastructure is much cheaper) and incorporate in the 

installation heat pumps in order to adapt the temperatures to the demands. This heat 

recovery proposal solution is in line with the new consumer transformation trend towards 

becoming prosumers, but this solution involves solving difficulties due to bi directionality 

of flows.  

One thing is clear, considering the respondents' answers, all companies confirm the 

technical feasibility of the heat recovery projects. The economic feasibility directly 

depends on the source of heat recovery, the level of heat available to be recovered, the 

distance between heat sources and consumer location, the continuous and well balanced 

use of energy, temperature level, heat source price. 

Following the answers of the interviewed stakeholders, the conditions identified for 

improving the economic feasibility are: 

- Stable consumption curve all along the day 

- Heat and cooling are met at the same time (when the exhaust heat of cooling 

buildings benefits to heating needs of other buildings) 

- Large volumes of heat recovery 

- Improvement of measurements and verification (the qualification and 

quantification of the heat source is still a weak point: poor measurements and 

verification, poor information and return of experience) 

- Lower electricity tax / costs 

- Subsidies are needed 

- Consider both the intrinsic profitability of the project and the external benefits, 

i.e. social, environmental and innovation ones 

-  

Economically, there are a couple of hurdles: 

- The prerequisite for an economic viable heat pump project is a combination of a 

low electricity price and a high fuel price.  

- The cost to connect a heat pump to a grid can already kill the project. On 

occasion, a heat pump project, valorising urban waste heat, can be feasible, if it 

can be fed by an already existing grid connection. 

 

The summary of stakeholder responses is shown in the figure below.    

       

A4: Can urban waste heat be generated in large enough volumes to substitute 

other heat sources?  

Technologies to recover waste heat do not have the same degree of maturity, and at this 

stage, because of a series of factors that have an impact on the efficiency of the overall 

system (temperature of the waste heat source, energy losses in equipment used to 

recover and transport heat: heat exchangers, intermediate heat transfer loop in case it is 

necessary, pumps and coolers used in the cold source)...hence, a clear answer to the 

question could not be identified. 

The Swedish companies consider that the waste heat cannot completely substitute the 

heat sources yet, but the long term objective is to integrate them over time. 
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The Spanish companies consider that it is not easy to find recoverable heat amounts to 

fully cover the heat demand, being more likely to cover a significant part of it in 

summertime, so the substitute of heat sources by large enough volumes of urban waste 

heat would be possible only in the medium and long term.  

The Italian companies specified that only a limited fraction of the load could be covered 

with recovered urban waste heat, except for very specific and small-scale cases, and in 

any case for back up some existing production capacities are needed as it has been 

necessary for ongoing projects. 

According to most interviewed stakeholders, the optimal situation is that the heat supply 

to be made from a mixed heat supply, waste heat recovery and classic heating system. 

This provides bothstability, back-up and security of the heating supply.  Primary oil or 

other fuel boilers (small to medium scale) can be substituted but it would still need also 

the existing energy producing units (Denmark France and Germany). 

The summary of stakeholder responses is shown in the figure below.    

 

A5: Are urban waste heat recoveries cost efficient compared to other heating 

alternatives?  

Production of energy from sustainable sources like urban waste heat recovery could be 

particularly profitable compared to conventional alternatives, i.e. purchase of electricity 

from the grid and heat production from fossil fuels. More in detail, electricity self-

production is profitable only if almost all the production is self-consumed, since sale to 

the national grid occurs at a very low price compared to the purchase price. On the other 

hand, heat self-production is almost always profitable, either in case the produced heat is 

self-consumed (since it reduces fuel consumption) or in case it is sold to third parties 

(since the market is not regulated and the price can be agreed between supplier and 

client without significant constraints). 

Urban waste heat cost is a key factor of well-balanced project economy. Waste heat 

recovery has the potential to minimize the project costs, and to reduce environmental 

impact along with several other benefits. When calculating the feasibility of a waste heat 

recovery project it should be taken into account that the following factors influence the 

indicators: 
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- Quantity and temperature of waste heat: The quantity of waste heat should be 

large enough to make the investment feasible. Costs of systems are lower with 

increased availability of waste heat. Usually, waste heat at high temperatures can 

be utilized with a higher efficiency and with better economics. Also, more 

technology options are available for converting waste heat at high temperatures 

into other useful energy forms than waste heat at low temperatures. A Spanish 

company mentioned that the problem that makes this type of solutions not cost 

efficient is that the currently production costs are so low, that changing the 

configuration of the installation does not generate profit. 

- The end consumption of recovered heat: One of the Danish company mention that 

waste heat is not produced when there is a demand, reason why it also need to 

analyse several recovery technologies and to choose the specific one, or to be 

able to store the waste heat. 

- Cost of energy: This cost will be greatly influenced by the presence or absence of 

a cogeneration facility in the company  

- Availability of space: In operating energy distribution systems, space availability 

can be the biggest constraint. It is beneficial to place urban waste heat recovery 

equipment close to the consumer to minimize piping and operating costs  

- Urban waste heat cost is a key factor of well-balanced project economy. As this 

source is not a final energy for DHC, its valorisation should be negotiated in 

function of COP/EER energy transformation ratio and operational costs. 

- Chemical compositions of waste heat process fluids: These will dictate the 

materials of construction for the system, and consequently affect the costs  

- Facility’s heat-to-power ratio: If the heat-to-power ratio in the facility is higher 

than that for the cogeneration plant, the excess steam demand is usually met by 

utility boilers 

- Environmental aspects: Both at short or medium term residual heat is a 

competitive source to traditional heat sources, if taking into account 

environmental aspects. 

- Additional factors: management’s payback criteria for energy recovery projects; 

impact of urban waste heat redocery on some equipment, operating and 

maintenance schedules for the equipment that is generating and receiving waste 

heat; and reliability and availability of WHR equipment.  

-  

The potential benefits to consider when analysing the feasibility of WHR projects include 

the following:  

- Improvement in energy efficiency of the process, reduction in fuel costs, reduction 

in emissions of SOx, NOx, CO, CO2.  

- Reduction or elimination of cooling-water  

- Increased productivity since heat used for preheating the flow is reduced  

- Reduction in equipment sizes because urban waste heat installations reduces fuel 

consumption 

- Reduction in auxiliary energy consumption due to reduced equipment sizes, which 

leads to reduced power requirements of auxiliary equipment, such as fans  

- Chilled water can be produced economically using heat pumps  

 

A barrier to WHR project development, considered by Danish and French company, is the 

subsidizing biomass production, if all subsidies were discarded, waste heat recovery 

would be more cost effective, or without subsidies it is very difficult for the urban waste 

heat recovery projects to become feasible. 
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A6: How did you assess the technical and economic feasibility of your project/ 

your foreseen project?  

The feasibility indicators of the investment will be all the more favourable and closer to 

the values expected by the investor, as the available heat load is high or is increasing 

over the lifetime.  

A District Heating Company (Swedish) that was interviewed, whose investment consists 

of feeding the waste heat from the customer into the district heating system (forward or 

return line), estimates that 1MW excess heat can contribute for customers with an IRR 

greater than 12 %. Another Swedish Company whose foreseen solution was to use water 

from the primary network (located close to the foreseen housing areas), with a 

temperature of 60⁰C to the consumer and a well installed equipment, estimates to have 

an internal rate of retour of 6%, without extra premium given to the environmental gain. 

The Spanish sewage heat recovery system is being assessed in term of payback. In the 

feasibility analysis it was considered 15 years project life and the result a payback 

estimated on 12 years, and a cash flow favourable.  

A problem that was identified by some of the interviewed stakeholders (Spanish, 

Sweden, Danish, France) about the feasibility of the investment, is that the monitor of 

CO2 emissions and energy savings with white and green certificates it is not enough to 

pay the project, it is necessary to take into account the real benefits to the environment. 

A barrier could be also the price of CO2 that is too low.  

Danish companies consider that when assessing economic feasibility they consider the 

Net Present Values as first indicator on economical measure to be realised, because of 

the heat planning in Denmark that covers at least a 20-year timespan and projects 

should become good business in less than that. 

French and Swedish companies consider as economic feasibility indicator to be taken the 

Internal Rate of Return. Usually project should have an IRR above 10%. 

How was the risk assessed? How large is the risk of the investment? 

Heat recovery investments are not a new phenomenon. Investments have been 

undertaken every year in different urban and industrial branches, in almost every 

European country. Literature research reveals that common barriers that inhibit the 

establishment of these types of projects are financial, organizational and cultural 

barriers. Furthermore, the long payback periods and high investment costs make the 

realization of urban and industrial waste heat utilization projects difficult. The 

combination of these barriers and financial issues indicates that is necessary an in depth 

research on business models for these types of projects. 

Each urban and industrial waste heat utilization project has different characteristics and 

thus needs a customized approach. 

One Swedish company, stressed that this kind of investment builds a long-term business 

relationship that could create a risk, in the case that the customer goes out of business, 

moves etc. 
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Another method of the investment risk approach was mentioned by a French company: 

different technological solutions (and associated Business Models) are compared and 

given to the client together with a contractual framework which accounts for a risk 

sharing analysis.  

The risk assessment by another French company focuses on supply guarantee of waste 

heat source with the utilities and respect of stability in functioning conditions and 

duration agreement, so that the project finds its long-term equilibrium with the contract. 

The main issue for the Italian stakeholder was related to the low maturity of solutions 

that are not available at many different suppliers, reason for that specific warranties and 

service/maintenance contracts after installation were requested to the supplier. 

To address the risks, the Belgian District Heating company mentioned that the project 

development is based on a map of the heat source and potential heat customers and an 

assessment of the heat density, technical offers are asked for in an early stage and the 

heat loads of the potential customers are audited to have accurate cost factors as early 

as possible in the project development process. 

A summary of the main methods used by the respondents on how they address a range 

of risks that may occur in waste heat recovery investments is: 

- Supply guarantee of waste heat source 

- Stability in functioning conditions and duration agreement 

- Specific warranties and service/maintenance contracts after installation were 

requested to the supplier 

- Technical offers are asked for in an early stage 

- Heat loads of the potential customers are audited 

- Different technological solution (and associated Business Models) are compared 

- A contractual framework which accounts for the risk sharing analysis 

 

How long is the calculated operational life of the investment? 

In the operational phase of the project there is need for waste heat, heat recovery 

equipment, heat exchanger, insulated pipes, pumps, booster stations, substations, 

measuring equipment and back-up equipment.  

This kind of project, waste heat recovery, is adapted to new urban areas with 

environmental criteria for construction permitting acceptation. 

The responses of the interviewed stakeholders who could quantify the operational life of 

the investment (9 interviewees) taken in to calculation when feasibility is analysed are 

presented in the figure below. From the figure we see that the payback is 15 years or 

longer. 
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A7: What is your vision for the investment? Do you have a business plan?  

57% of interviewed stakeholders think there is a need for a tailored contract since each 

waste heat provider brings unique circumstances while 29% consider that for urban 

waste heat recovery investments a standard contract with certain additions can be used. 

There are some specific points that are necessary to be specified in the contract, such as: 

- Who owns what (In order to circumvent the problem of low temperatures and not 

allowing any operational mistakes, it is necessary to provide a service to the 

customer. The DH Company owns all assets and is allowed inside the house,  

where the customer is owner, to maximize the performance of the facility installed 

- Heat sales are planned to be at fixed fare per kWh, updated every year according 

the official values of general inflation. So proficiency is directly linked to heat sales 

volume 

- Solution which ensured energy saving points from the government if the case 

(equivalent price of the heat, sales price, heat price from other producers, how 

the income is divided, operating price) 

- How is the pay back of the investment scheduled 

- The method of sharing incomes between partners. When all investments are 

payed back, the two partners share the incomes at a ratio corresponding to the 

size of their initial investments 

- Heating prices for the heat consumers 

- Waste heat prices 

 

Did you have to account for special rules related to third party access? 

The French and Swedish companies mentioned that there is a need for special rules 

related to third party access, that’s where the standard contract shows its limits.  

The urban waste heat recovery contract necessitates a usufruct agreement with the 

property owner which can delay the agreement finalization. 

How did you arrive at an efficient ownership structure (who owns what)? 

The interviewed stakeholders concluded that clear ownership of different components is 

important. The negotiation process with the DH and owner of the excess heat/ waste 
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heat provider should be as transparent as possible, with both parties understanding both 

the technical and economic limitations in the process.  

French, Spanish, Sweden and Italian companies stressed that in the negotiations, a win-

win situation should be obtained between the owner of the excess heat / customer/ 

waste heat provider and the DH network operator. (The waste heat provider has to 

understand that the value of the heat varies depending on both season and time of day 

and had understand that the district heating company has to cover its investments in 

pipelines etc.). 

Are there any clauses related to long-term risk (renegotiation, restructuring) 

The interviewed companies have identified a series of elements that are directly related 

to long term risk and which are the subject of further renegotiations of the contract. 

These are: 

- Outdoor temperature which determines the value of the heat delivered into the 

system (Swedish company) 

- Electricity  

- Backup heat produced through gas fired boilers in case the urban waste heat 

recovery system is not working  

 

Do you plan for urban waste heat recovery expansion? How? How does it impact the 

existing district heating network? 

T 

he possible expansion depends on the concrete existent waste heat recovery and on type 

of technologies used, energy sources, management modes and types of DHC systems.  

One Swedish company intends to attract large scale data centre establishment with heat 

recovery. The plan to achieve expansion is a complex one that includes both the 

elements that attract participation and the development stages for all participating 

parties. The first stage is to open the DH network up to local urban waste heat deliveries 

and then in the next stage to attract computer centres to the city, by aiding them in 

finding land and getting the permits. This development has involved cooperation amongst 

many parties (where the city is one) and as evident results, required jobs are brought to 

the city and energy from data centres is introduced into the DH network. 

An Italian company mentions that in the case of micro DH grid it cannot be extended in 

the same location, but replication of the concept is certainly possible in other natural gas 

decompression stations as well as in other cities. 

While one Swedish stakeholder considers that expansion of the existing project is 

possible as the system can change its scale in order to meet growing volumes of 

demand, the Italian stakeholder sees the opportunity to consider the replicability of the 

waste heat recovery solution as the system allows it to be duplicated at another location. 

What kind of ownership of the investment was chosen/ is foreseen in the business model 

(public/private)? 

In Romania there is no standard contract as per legislation so a specific contract is used 

by the parties, involving the waste heat owner, the Municipality, the DH Operator and 

final consumer. The public - private partnership contracts (PPP) are not properly applied 
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in Romania, but the concession contracts are used for this purpose. The Romanian 

stakeholders consider that SPV contract is the best option as well as EPC contracts 

involving an ESCO. 

Both Swedish stakeholders consider that shared ownership is not an option in their 

project cases. 

Several types of ownership models are considered and used by the French stakeholders, 

depending on the situation, the way the owner is willing to organize the contract, or the 

business model. In the case of a waste heat recovery on a treatment plant, where the 

project is adapted to new urban construction which uses low temperature energy for 

heating and is well-balanced if there’s a production of heat in winter and cold in summer, 

while using reversible heat pumps or thermos refrigerating pumps, the contract is quite 

different from a classic DH contract. A public/private investment could be a good model 

to mix the common interests of parties but encounters difficulties related to the French 

tendering system that consider either a public DH or a private one. Also, a PPP should be 

a good solution as energy activity could be considered a service of general interest and 

can secure the duration of the project. 

In Belgium the District Heating owner considers that contracts have to be adapted to 

meet the specific terms of heat supplying companies and there are no restrictions to third 

party access (as long as the heat characteristics are compliant with), heat customers are 

welcome to buy shares and to participate in the investments. (Business model = 

customer-owned cooperative). 

It is important to mention that each industrial waste heat utilization project has different 

characteristics and thus needs a customized approach. This means that the generated 

business models are rather starting points and provide guidelines for potential industrial 

waste heat utilization projects.  

The assembly of the right partners, who have enough equity, the right (supplementary) 

knowledge, leadership capabilities and the ability to create trust and transparency 

between the involved stakeholders, are crucial to the success of the business model. The 

right combination of partners enables hedging the majority of the risks and consequently 

lowers the uncertainty.  

When establishing a business model for waste heat recovery utilization projects it is 

therefore important to have the right mix of partners, plans that comply with the policies 

and legal restrictions and a committed customer base which allows for a profitable 

business case to be drafted. 

The conclusion is that the type of contract is chosen depending on the project specificity 

and the legislation in the country where the urban waste heat recovery project is being 

implemented, taking into account the main specific risks. 

A8: What barriers do you see for urban waste heat recovery investments? 

A8.1 -Lack of technical knowledge amongst technical providers 

Many respondents have provided similar responses, the lack of technical knowledge is 

not considered a barrier. Only the Danish stakeholder points out that lack of knowledge 

for large Heat Pumps could be a barrier. 
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- Lack of equipment providers (nationally/ internationally)? 

There is a limited number of companies that can provide the installation and consultancy 

services needed to make use of the waste heat. Only the Italian stakeholder considers 

that it could be a barrier.  

- Is the equipment affordable? 

The stakeholders’ responses are presented in the figure below 

 

- Lack of qualified staff to install the technology for urban waste heat recoveries (who 

does the fitting; own staff or is it an external expertise; is this a job that can be created) 

The lack of qualified staff to install the technology for urban waste heat recovery, lack of 

qualified operators for its installation, maintenance are considered a barrier in developing 

this kind of projects but also the complexity of development stage before installation, 

concerns the design & engineering competencies. 

 

- Is there competences available to operate the urban waste heat recovery solutions? 

The answers of the interviewed stakeholders show that most of companies consider that 

staff capabilities, technical knowledge, lack of providers does not seem to be a problem, 

due to the fact that the technical solutions are not very complicated.  
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However, each of the respondents identified several barriers, which are listed below 

- Lack of skills among customers  

- The technology is not tested 

- The temperature level  

- There is no legal framework that covers the private usage of waste heat contained 

in public (sewage) networks or space 

- The price of equipment for heat exchanger  

- There are few specialists for this kind of projects  

 

In regards to ongoing urban waste heat recoveries: what technical provider was used? 

A French response was that the component / equipment providers, as well as engineering 

companies provide the technical knowledge to develop the project. 

One German stakeholder used a heat pump provider, with a recent solution consisting of 

high outlet temperature realized in two stages. 

A8.2 -The maturity of the existing solutions; 

Heat pump technology has high maturity while capacity and temperature ranges of urban 

waste heat are not mature. The concept of cooling/heating recovery to the DH network is 

not mature. 

One Spanish stakeholder considers that the existing solutions are mature because the 

technology is known, the issue is to master the working method with specific 

temperature ranges. 

A8.3 -Replicability of solutions; 

The vast majority of stakeholders mentioned that the replicability is very important and 

that waste heat recovery solutions are replicable, developed within an existing DH 

network irrespective of its size, and those related to waste water plant or incineration 

plant, gas decompression stations, etc. The only limitation mentioned by the interviewee 

from Sweden is that a municipal company is not allowed under the law to develop a 

business outside of the own municipality. 

A8.4 -Is there a legal framework in place to manage urban waste heat sources/ make 

efficient contracts 

In Romania there is a legal framework that, generally could manage the urban waste 

heat sources but there are to date many gaps.  

In Sweden the stakeholders mentioned that there isn’t a legal framework addressing 

urban waste heat explicitly. 

In Spain there is a legal framework related to waste but without specifying clear 

obligations for those who are developing waste heat recovery solutions to be efficient in 

terms of energy & footprint.  

In France there’s a legal framework for waste plant that valorises the heat recovery for 

the company own use (and incentive for energy efficiency) but no specific framework for 

external user of this heat recovery. 
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In Italy, there is not at the present stage a legal framework. A legislative barrier exist in 

the Company’s specific case: due to unbundling process, a DSO cannot be an energy 

producer, reason why it was necessary to start-up a new company. 

In Germany, the stakeholder mentioned that there are not enough incentives for urban 

excess heat recovery, there are framework gaps.  

In Belgium there is no legislative framework for heat in contrast to what exists for 

electricity, gas and fuels. 

All interviewees have pointed out that there is no legal framework in place to manage 

urban waste heat sources/ make efficient contracts that responds to all the specific 

issues of this type of project.  

A8.5 – How do you arrive at the right value of the heat (from the point of view of DH 

Company and urban waste heat provider)? 

In the case of Swedish companies, the value of heat is based on the companies 

forecasted marginal production costs as well as the customers projected margin costs for 

operation, and are discussed with the customer. 

The Spanish stakeholder consider that the infrastructure cost is very high and therefore, 

the energy costs with DH will not only depend on the energy production cost, but also on 

the amortization infrastructure, reason why it makes the production costs higher than the 

conventional costs. 

In Spain in the particular case of recovery heat from sewage an annual fixed fee was 

established that both parties agreed to. 

A particular case may be the one in which the heat is purchased at a price equivalent to 

what it would have if it bought heat from elsewhere (Denmark). 

There is no convenient method regardless of the project, or a price negotiation method. 

The French stakeholder consider that the value of heat recovery is not a new cost for 

waste heat provider if investment and O&M of the system are taken by the DH company, 

but it’s not convenient nor legal to be free. In some cases, the value calculation has 

taken into account other possibility for the waste heat provider to valorise its heat. 

The German stakeholder, in the particular case, has used in the calculation a 10 years 

payback, considering also prices of other energy sources to stay competitive. 

The conclusion is that the right value of the heat / the pricing structure must be mutually 

beneficial so that the interest to sell and buy exists for respective parties. The pricing 

structure must be transparent and above all predictable to analyse benefits and profits in 

the long-term.  

For a DH Company, it is most important to get the waste heat when the heat demand is 

at its highest; therefore, heat is typically more valuable during high heat demand 

periods, if there is no solution for storing the heat. However, the DC operators will 

produce heat constantly, and they are operating based on the processing demand.  

From the perspective of a DH network operator, utilizing waste heat in a DH network is 

beneficial on a system level. Waste heat utilization save part of operational costs.  
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A8.6 – Is there a standardized permit procedure for urban waste heat recoveries? 

All stakeholders answered that there is no standardized permit procedure for urban 

waste heat recoveries.  

A8.7 -Does the configuration of existing DH networks allow urban waste recovery? 

Residual heat injection into a DH network depends on the system from which it originates 

and the temperature level, the distance to the existing network. In this respect, each 

case is analysed before a decision is made. The classic DH network uses to function at a 

high or medium temperature regime, and using of a low heat recovery regime is possible 

if a high temperature heat pump is used to elevate the temperature. This will increases 

the global cost. 

The responses to the question ̎Does the configuration of existing DH networks allow 

urban waste recovery?  ̎ can be summarized in the graph below. 

 

A8.8 -Is any alternative technology incentivized in such a way that it outperforms 

urban waste heat recoveries? 

In Romania one stakeholder mentioned that the incentive for the high efficiency CHP 

technology could outperform urban waste heat recoveries. 

In Sweden there are no incentives promoting low temperature heat recovery, and 

sometimes it is more appropriate the heat to be recovered inside the facility, then to be 

used externally. There are incentives for CHP and renewables. 

In France one company mentioned that the incentive for low energy transport networks 

is not considered. Only the final energy networks for heat and nothing for cooling 

networks. Only some “call for projects” are available to obtain incentives. 

In Germany one stakeholder mentioned that there is no incentive technology that 

outperforms urban waste heat recoveries. 

One Italian stakeholder pointed that there are no incentives to outperform the waste 

heat recovery. It is possible that the considered solution of WHR to be eligible for public 

incentives through White Certificates. 

0% 10% 20% 30% 40% 50% 60%

Yes existing DH networks allow urban waste recovery

Each connection point for excess heat is analyzed
before the decision

Not really, because the high temperatures used today

It’s possible but increases the global cost by using a 
high temperature heat pump  

Depends on the situation
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According to a Danish Company there are no national incentives. They pointed that this is 

not a problem, because the DH companies will probably manage to move towards 4th 

generation themselves. Doing this has certain benefits, which incentivises the 

generation-shift. 

In Spain there are not any national incentives for waste recovery. The Spanish 

government punishes those who pollute, but they do not support with incentives to those 

who want to improve in waste heat recovery aspect. 

A8.9 –Legionella legislation 

The legionella legislation is not an issue for all interviewed stakeholders. To include urban 

waste heat to the existing network does not change the way that Legionella is treated.  

 

A8.10 – The possibility to measure heat consumption at apartment level 

Heat consumption is normally measured at building level by DH companies and at 

apartment level by households. Heat consumption by apartment is regulated by the EU 

Directive of Building. 

One Swedish interviewee considers that the DH Company has created a market place for 

the urban heat recovery and it does not need to measure the heat delivered at 

apartment level being not relevant. This is possible to do, not see as a barrier. 

In Spain, heat measurement at apartment level can be done but it is still too expensive 

with thermal meters. There are radiofrequency systems that although they are cheaper, 

they are less accurate. The regulation of thermal installations in apartments provides that 

the thermal installations must be equipped with accounting systems to allow the users to 

know the energy consumption. 

In summary, all of the interviewees expressed that measuring heat use on the consumer 

level (flat/apartment level) is not currently being done. 

A8.11–Other 

During the interviews process, numerous comments and suggestions addressing the 

barriers were made.  There are different barriers slowing down the utilization of waste 

heat, the most relevant of them are summarised below. 

- Lack of qualified staff dealing with the technology 
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- The cost of technology, in terms of CAPEX, OPEX and need for maintenance. 

- The existing competencies (could be improved) 

- The technical provider could be found only at national level 

- Lack of legal framework to manage urban waste heat sources/ make efficient 

contracts 

- Lack of incentives for waste heat recovery investments 

- The contract period (has to be defined and respected by all the parties) 

- The customer has to remain in the contract for the entire period.  

- Any change in consumption or contractual conditions may influence the feasibility 

of the project, in bad or good for the investor. 

- the owner of the waste heat assumes that the value of the heat is larger than it is 

- political barriers 

 

It was underlined by one Swedish stakeholder that largest barrier to waste heat recovery 

in general is that the owner of the waste heat assumes that the value of the heat is 

larger than it is.  

One Danish interviewed mentioned as local main barrier the taxes and tariffs imposed by 

the governmental institutions. 

A Belgian interviewee pointed out that main barrier is political. Flanders have bundled all 

distribution grid operators into one company, which is rather conservative in relation to 

the development of district heating grids (it also operates natural gas grids which are not 

fully amortised yet). Local authorities also tend to favour natural gas grids as a 

traditional and reliable energy infrastructure. The price of natural gas is for the time 

being too low.  

A9: Are urban waste heat recoveries common in your region/country? 

If so; what kind of recovery is made (sources and technologies)? 

A number of interviewed companies (Romania, Sweden, Spain, Denmark, Belgium, 

Germany, France) highlighted that the urban waste heat recovery is not a common in 

their regions, but in the industrial and commercial sector waste heat recovery is more 

common (heat recoveries from ventilation systems, from exhausted gases, from 

industrial water cooling system, etc.).   

The Swedish interviewees pointed that there are few examples of heat recovery in larger 

cities (egg. from hospitals, data centre and sewage water). 

In Spain it was mentioned that there are some cases using high temperature waste heat 

like in an incinerator plant or biomass for heating purposes. 

In France one of the stakeholder mentioned that Heat recovery on incineration plant is 

quite common. Very few projects of heat recovery on waste water plant exist. 

A Danish stakeholder, pointed that even the urban waste heat recovery is not a common 

solution, there is a growth trend of projects that were successfully implemented, which 

have in fact been delayed substantially due to taxes. 

In Italy the urban waste heat recovery is not so common at the present stage, but steps 

forward are being done thanks to pilot projects realized within research projects. 
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A10: Where can you find information about urban waste heat recoveries? 

The answers show that urban waste heat recovery is news, information is collected from 

research projects or from engineering consultants who have entered the field. 

 

A11: Is experience from other projects/countries of relevance to your 

investment/foreseen investment? 

If so, which countries? From where is know-how generated? 

The interviewed Swedish stakeholder interacts with parties on the UK market, exporting 

their know how to the UK. It is, however, on 3rd generation district heating technology. 

The Spanish stakeholder confirmed that those who intend to implement an investment do 

a bit of benchmarking, but it is relevant that all information is no totally transferable 

because each country has its regulations, taxes, different weather, etc.  

The majority of interviewed recognize that the experience of making successful projects 

or the experience of some research on various waste heat recovery solutions are 

absolutely useful and relevant for studying the feasibility of investments. Sweden, 

Norway, UK, Scotland, Austria, Denmark, France are mentioned. The development of 

benchmarks must be tailored to each specific application. 
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The technological knowledge (suppliers from different countries are also very active in 

presenting themselves with offers on technical solutions) from other countries can be 

used but the specific economic surroundings is the main aspect to be taken into 

consideration. 

A12: What actions are needed over the coming 10 years to advance urban waste 

heat recovery investments in Europe? 

The ambitions of the European climate and energy policy of creating an energy system 

less reliant on fossil fuels will create a stronger market pull for waste-to-energy 

technologies. 

Depending on their specific situation, Member States have various options to ensure that 

waste-to-energy capacity, is properly treated.  

The most important actions proposed by stakeholders to advance the investments have 

as a starting point the barriers that prevent / slow down the development of projects that 

consist in recovering waste heat. The most important proposed actions are listed below. 

From Swedish stakeholders, the proposed actions are: 

- Lower overall operating DH network temperature 

- Legal requirements/guidelines for actors with excess heat to improve overall 

energy efficiency where heat recovery is a natural part 

- Actions requiring the development of knowledge about: conventional district 

heating solutions, research to prove that district heating can be built in „islands“ 

outside of cities, the new technology and its preconditions amongst customers, 

builders, pipe installers- the entire value chain.  

 

From Spanish stakeholders, the proposed actions are: 

- To reduce the investment costs  

- Improve the management costs.  

- To improve the taxation system  

- To focus on the building technical codes that stimulates this type of technologies 

- Public support. Public grants to foster this type of projects 

 

From Danish stakeholders, the proposed actions are: 

- The newly reduced electric-heating tax should be prolonged / be made permanent 

(it is only a test period until 2022) 

- The current Electricity tariff system could be removed in order to make projects 

feasible. 

- Actions requiring the development of knowledge about on where to place the 

projects. More tests need to be made with large heat pumps in large DH systems, 

in order to find out, whether it is possible to maintain high enough temperatures, 

while operating the HP according to the electricity price 

- Increased political attention would also advance waste heat recovery 

 

From French stakeholders, the proposed actions are: 

- A legal framework for energy companies using waste heat from providers 

(generally from utilities) facilitating sourcing access and reduced value 
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- Incentive for the transport networks between waste plant and DH consumer’s 

zone 

- Information towards decision-makers and financial institutions  

- Training of staff  

- Standardized measurements & verification methods and tools  

- Development of model contracts to reduce time for development  

- Creation of specialized investment funds which could manage projects portfolio  

 

From Romanian stakeholders, the proposed actions are: 

- The legal and regulatory framework to be developed to cover the gaps on specific 

legislation for urban WHR. 

- Specific incentives for waste heat recovery investments to be adopted 

- During the first 3-5 years, the investments to be supported by grants, state 

funding or other financing facilities; 

- Awareness campaigns  for promoting the urban WHR; 

- Including the urban WHR in local/national strategies 

 

From Italian stakeholders, the proposed actions are: 

- Continue supporting research in the field of urban WHR;  

- Creating a legal/permitting framework aimed especially at an easier permitting of 

such interventions. 

- to simplify and shorten the authorization/permitting procedures for WHR 

investments 

- economic incentives for projects reducing the use of fossil fuels and therefore the 

environmental impact is a plus,  

- the reduction of bureaucracy and acceleration of procedures would be the most 

appreciated support 

 

From Belgian stakeholders, the proposed actions are: 

- A CO2 tax 

- Increased political attention to develop a vision on sustainable heating and cooling 

and to give an impulse to its realization 

 

From German stakeholders, the proposed actions are: 

- Better circumstances and funding to create a level playing field with conventional 

techniques 

- To reduce electricity price components, as taxes, fees, levies for heat pump 

applications.  

- Establishing a successful coupling between the sectors electricity and heating 

- To recognize excess heat sources as energy sources 

- New standards of networks, for example 2 levels of temperatures to provide lower 

loses and higher efficiency 

- Electricity price regulations should be done to increase usage of heat pumps 
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A13: Are there any national incentives for reinvesting in other heat recovery 

than conventional 3rd generation? 

In Sweden a reduced tax on electricity for data centres is introduced and since January 

2018. Tax is reduced on electricity for providers of cooling to data centres. There is no 

national support for low temperature heat recovery. In order to make WHR projects 

happen more funds must go to research, a proven design and technology must be 

identified and implemented and incentives to make the investments needed are 

necessary. Incentives for low temperature investments have to be adopted in the same 

way that there have been national incentives for biofuels. 

In Spain, as consequence of a lack of legal framework for public waste heat recovering, 

there are not national incentives for reinvesting in other heat recovery than conventional 

3rd generation, there are general programs but not specific ones. 

In Denmark there are no national incentives for lowering the DH temperature or 

investing in specific BAT. There can be local goals of lowering the temperature, set by 

individual municipalities. The high temperatures of the current DH system make the 

system cheap. It is cheaper to continue with high temperatures rather than to increase 

the transmission capacity. In the long run, the goal is to reduce the temperatures, 

however, this can only be done as the large CHP plants are decommissioned. The lack of 

incentives don’t represent a major issue as the DH companies will probably manage to 

move towards 4th generation themselves. Doing this has certain benefits, which 

incentivises the generation-shift. 

In France there are no national incentives for reinvesting in other heat recovery than 

conventional 3rd generation. 

The Italian stakeholder mentioned that problems exist when only a few companies are 

adopting a specific technology: there is the need to have a “critical mass“ to gather 

attention from the stakeholders. In Italy there is a grant for investment for limited 

periods, tax incentives not for large companies, loans with more permissive conditions 

only from a limited number of banks, especially using credit lines from Ifs. 

In Belgium, different support schemes are in place to apply for support: ecology 

premium, ecology support, call green heat. All of these, however, provide investment 

support, whereas the cost for electricity is the real bottleneck to operate heat pumps in 

an economic viable way. Interviewed stakeholders pointed that the amount of heat 

pumps power would be exempted from taxed or could receive any other kind of operation 

support. A tax shift from electricity to fuels would be of help as well.  

In Germany there has been funding projects that will fund innovative renewable heat 

generation systems (Wärmenetz 4.0). The project includes solutions like solar thermal 

generation but also heat pump solutions including urban waste heat usage. The programs 

have just recently started, so the knowledge base is not built yet. The funded projects 

will support ideas from other interested DH suppliers. In Germany a grant is applied for 

smaller heat pump (<100kW) and there is no tax incentive. In each federal state in 

Germany there is an action connected with environmental footprints, taxes are blocking 

investments now instead of promoting excess heat. 

In Romania there are no national / local incentive programs for BAT investments to 

promote solutions other than the third generation of DH technologies. A grant is applied 
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for specific investments with European funds, and incentives are applied for energy 

efficiency implemented measures. Related to loans with permissive conditions, EBRD has 

implemented several programs as Energy Efficiency financing facilities and Romanian 

Energy Efficiency Fund. 

A14: What is your view of heat pump usage in the DH network? 

 A14.1 Are heat pumps in use already? For what use? 

.Heat pumps are used often for heating purposes, they are used less intensive in summer 

time due to lower consumption. One German stakeholder mentioned that in Germany 

there are no larger pumps installed yet. Only research projects are realised.  Electricity 

price is main factor while considering profitability of waste heat recoveries. 

In Romania heat pumps are used often for heating purposes, but large projects are not 

developed yet.  

In Sweden heat pumps are already in use for combined capacity for District Heating and 

Data Centres network. Heat pump production is dependent on the electricity price 

development, less dependent for data centres due to the tax incentive. The dependency 

to electricity is not seen as a hindrance to using heat pumps for low temperature heat 

recovery investments. 

The Spanish stakeholder mentioned that heat pump is already used. Related to the 

dependency on electricity price, the issue is that many places work with electrical heating 

not enabling heat recovery and not improving overall efficiency of the system. Electricity 

price is difficult to foresee, since then it is a financial risk. 

One Danish DH company has got heat pumps in their system, 4.2 MW capacity in total. 

Stakeholder believes that the number of heat pumps in Danish district heating systems 

will increase significantly in the future. However, in this process attitudes need to change 

regarding their placement. The opinion of the Company is that heat pumps should not 

just be implemented based on subsidies. They should be implemented in situations 

where they make economic sense. 

The opinion of French stakeholders is that heat pumps will be a conventional system in 

the future to produce cooling and heating. The use of waste heat recovery increases the 

efficiency (COP/EER). 

One Italian stakeholder finds that the price of electricity may be a problem, but it is 

useful to couple heat pumps with plants for electricity generation from renewable 

sources, as the Company did in a wastewater treatment plant. 

A Belgian interviewee mentioned that the use of heat pumps is technically feasible and 

the technology is already proved. The cost for electricity is the real bottleneck to operate 

heat pumps in an economic viable way. It would be useful for waste heat recovery 

projects if this amount of power would be exempted from taxed or could receive any 

other kind of operation support. 

Investors 

The group of „Investorsʺ represents an important category of stakeholders, since they 

can finance the excess heat recovery projects. They are very interested in the financial 
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performance of the projects, due to the fact that depending on these performances, they 

can assess the debt service ratio, as well as the risk of recovering the investment within 

the period set by the financing conditions. The results of discussions with investors are 

very interesting for the purpose of REUSEHEAT. 

Thus, a series of interviews took place with several categories of investors: commercial 

banks, financing institutions, national funding entities or pension funds. A total of 15 

investors from the 8 participating countries, responded to the interviews. 

For investors, a set of specific questions, noted from C1 to C8, was prepared in the 

questionnaire enclosed as appendix. 

In the following, the questions that have been addressed are presented, as well as the 

synthesis of the answers to these questions. 

Question C1: What is the value of recovering urban waste heat? 

The answer to this question was addressed differently, depending on the investor's 

category: private investor (bank) or public entity/public fund. 

From a (private) investor perspective, the main objective is the financial one, but also 

the environmental objective is important. For the bank, the financial figures are relevant: 

rates of return, value for money and payback period, indicating the project bankability 

and profitability for the further reimbursement. 

However, financing energy efficiency and sustainability projects could contribute to 

meeting the national policies in the field of environment and energy efficiency, as well as 

to promote the image of a “green bank”. In any case, the primary check is done on the 

solvency and financial performance of the potential borrower, then the specific project is 

assessed with the aim of evaluating its capacity to produce cash flows. 

An investment institution also looks at the volume of the investment. It would be of 

interest for an investment bank, a project that would include a number around 20 

application sites, with an investment volume of about 5-6 million euros. 

For a public bank, the main mission is to foster and improve access to funding for 

economic operators, in order to contribute to the growth of the region's economy, 

complementing the private financial sector. The public bank is looking beyond the 

economic feasibility. The projects and investments for ecological aims are encouraged. 

The public investor is interested to find the most appropriate way to trigger a leverage 

effect of the public financing, in order to ensure the feasibility of a project. 

However, as a bank, an important aspect to be checked is whether the proposed project 

generates enough cash flow to pay the loan. The payback period is evaluated, in order to 

ensure the return of the investment. 

Investors from the Nordic countries (Sweden, Denmark) and France have a slightly 

different view of the other respondents. The environmental and social value of recovering 

waste heat is more valuable than the economic issue. Overall, these investors are aware 

that it makes really good sense to use the waste heat instead of letting it go to waste. 

The investors want to contribute to this, wherever it is economically feasible. 

The value of a green project is seen from the point of view of economic sustainability, 

social sustainability (green jobs are created) and environmental (the investment may not 

contain any fossil fuels). 
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The value of the projects is that they contain renewable energy sources or are energy 

efficiency enhancing. Green bonds are one way that banks can aid in the transformation. 

So, investing in green projects has more value than the investor value; it also aids in the 

energy transition of countries. 

Question C2: Do you think these projects are technical and economic feasible?  

From the point of view of investors, these projects seem to be feasible. From an 

economic point of view, the feasibility is related to the level of taxation, the cost of 

producing energy, as well as the price at which this recovered energy will be sold. 

The financial and technical aspects are not the only and main factors to play a role. 

Awareness rising is very important and the investors don’t have the right premises to 

experience a widespread uptake of such solutions in the short run.  

What economic measures are mentioned? NPV, payback, IRR? Rate of return? 

These indicators are typically considered by private investors, potential clients of the 

banks, when evaluating the feasibility of the investment. Typically, a bank is interested in 

the DSCR (debt service coverage ratio), i.e. the ratio between the annual cash flow and 

the annual loan instalment, which is an indicator of the capacity of the investment to 

generate revenues able to cover the loan. The DSCR must be higher than 1 and 

preferably at least of 1.3-1.4 or higher.  

For an investment bank, the main economic indicator to be considered is the IRR (to be 

positive, as high as possible). 

These projects should be treated as special, involving the national or local authorities, 

providing some incentives to the applicants. 

If the investor is a public entity, it doesn’t put reference values on indicators as NPV, ROI 

or others. The most important aspect is the economic efficiency of the project and thus to 

ensure there is an overall positive return (also indirect). Usually, there will be transmitted 

and monitored the gains expressed in toe (tonnes oil equivalent) and tCO2e (tonnes of 

CO2 equivalent). 

Is a value placed on the environmental gain or is it a nice to have? 

Generally speaking, environmental benefits constitute only a “nice to have” for a bank; 

however, there are specific credit lines promoted by international financial institutions or 

national/international authorities that focus on funding energy efficiency and 

sustainability investments: in such cases, the Bank places value on achieved 

environmental benefits, in order to comply with lender requirements. 

What should probably be improved, is the integration of indicators for the operational 

aspects related to expenses or resources. For e.g. in the evaluation system, the 

“employee factor” (employment creation or retention) is not taken into account. What is 

under discussion, is to integrate a kind of “comparison criteria” in operational expenses 

as for e.g. comparing the proposed solutions to that one based on a common gas boiler. 

How large is the risk of the investment estimated to be? 

For this type of projects, an investor should be ensured for the following: 

- From generation side:  
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- to produce long-term and constant heat energy; 

- to be no operational and commercial barriers; 

- From demand side: 

- to be ensured that the established amount of heat will be consumed throughout 

the contract period; 

- to have a long-term contract; 

- there must be a cash flow security (a long-term contract); 

- there must be a guarantee that payments will be made in due time; 

Generally, a commercial bank sees potential risks in the projects that promote new 

solutions that have not been verified over time. The banks prefer to fund mature projects 

that have proven their feasibility and replicability. These cause the lowest risks for 

investors. Possible subsidies can mitigate these risks. 

For Nordic investors, the risk is estimated to be quite small, because either there are a 

lot of owners behind the utility companies, or there is direct ownership between the 

municipality and the utility. 

The risk assessment is only done for large projects (considered for more than 1 Mil EUR 

of subsidies) and those are directly handed over to the national body and instructed by 

the related departments. 

 

Is the investment calculation based on a 10-20-30-40 year operation life? 

Investors have given a general answer to this question, indicating that 10 to 20 years 

lifetime period is acceptable. 

The investors need a contractual and moral engagement of both parties (energy 

generator and final consumer) and ensure that none of them is left to bear the whole risk 

of the undertaking.  

That’s why usually that type of solutions should be normally integrated in a public district 

energy project, where a certain market design can be found and the risk can be 

distributed and mitigated. The market design of district heating projects is not regulated 

nevertheless, the investors are willing to promote projects where the stakeholders and 

players among the heating value chain (production, transport, distribution, and 

consumption) are different, so all have to ensure a positive rate of return. 

 

For example, if the investment has a payback of 10 years, a maximum loan of 5-8 years 

is accepted. 

The financiers also review that the period of time they are financing fits in with the 

project duration. 

 

Question C3: Have you funded/ considered funding an urban waste heat 

recovery investment? 

A very large part of the respondents (5 out of 6 entities who responded to this question) 

said they did not funded urban waste heat investment, to date.  

But, they are very interested to found these kind of projects. They are looking to the 

projects that meet the bankability conditions, as these conditions were specified above.  

Granting funding depends on the entity that makes the investment, its creditworthiness 

and its proven ability to do this business. 

Another condition for funding: the operating team must be a team that has the ability / 

knowledge to operate the installed facilities. 

A partnership between bank and sponsors would be of help for financing approval. 
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If there are municipal guarantees for a particular project, the financing entities do not 

consider the specific technical set up of the district heating projects they finance. In other 

words, it does not make a difference for them whether the project uses waste heat or 

not. As long as there is a municipal guarantee for the loan, they are willing to finance the 

project. 

A French investor emphasizes that the WHR projects need more feasibility and technical 

studies than conventional projects. For this thy have set a timeframe of about 2 years 

where they expect to finance more upstream project studies and then ensure to have 

viable construction propositions to be financed in the following 3-5 years’ period.  

Question C4: What information do you need to make an investment decision on 

urban waste heat investments? 

 C4.1 Investment calculation 

 C4.2 Business plan 

C4.3 Rate of return at X% 

C4.4 Risk analysis 

C4.5 Information on DH and DH operations 

C4.6 Other KPIs you request? 

C4.7 Other 

All above information is needed for the financing approval, as they are included in a 

business plan and/or in a feasibility study. It is also important the funding structure 

involving sponsors and local incentives for the project finance. If the applicant is a Client 

Corporate, then will be analysed the Client solvability for the further Corporate Finance.  

There is a need for investment calculation, as well as a Business plan, in order to provide 

an overview of the business. 

The project should demonstrate its feasibility and bankability. A bank/investor should be 

ensured that the project generates cash-flow to allow the easy credit repayment. 

It is also of interest to see the technical project, as well as the environmental or social 

impact analyses. 

In general, any bank is interested in the maturity of the solution. Usually, a commercial 

or investment bank does not take the risk of implementing pilot projects. 

The implementing entity should demonstrate that it has experience in implementing such 

projects and technically, knows very well how to implement them. 

Investors are interested in those elements that ensure the long term viability of the 

project: 

- Durability of the business plan, from the contractual point of view – contractual 

forms proposed by and among the different involved parties  

- The technical specification (design) is demanded in both design stage and the 

execution stage and depending on the technical solutions to be developed, this 

can be a major evaluation criterion. 

- Objectives are contractual and their achievement influences the percentage of the 

founding they receive. For example, in France the investors provide a percentage 

of the financing, once the installation is delivered, the remaining part being 

released in proportion of the overall achievement of the stated objective of “heat 

recovery”, (measured in MWh), after 1 or 2 years, depending on the size or 

complexity of the project. This is the principle behind the functioning of the “Fond 

Chaleur” (Heating Fund) and all other renewable energy projects. 
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- A verification for all projects (above an amount of GWh/year), should be done 

through “remote monitoring”, so such systems have to be connected to the 

investor’s information system. 

In another other example, in order to decide the amount of subsidies to grant to projects 

concerning small heating networks, the length of the network is used as indicator. If 

considering large networks, many other factors might incur. 

If the heat recovery project includes an activity of heat generation and selling to any 

third party, a more complex evaluation process will be applied, as it is considered as a 

district heating network project: it should be ensured that a pre-study has been done 

which properly estimates the heat source and demand potentials. Important here is to 

ensure that both are long lasting; then the investor will consider the technical study, 

followed by the whole business plan, where expenses and foreseen returns are carefully 

evaluated. 

The investors take into account a certain degree of indebtedness of the DH Company, 

depending on the number of customers. A high degree of indebtedness is not considered 

positive for granting the loans.  

One of the respondents conducts their own risk analyses before investing in any energy 

related projects, where they determine the financial risk of the investment. Among other 

things, they look at the board of a given company, and consider the board has technical, 

economic and political competences. This is a benefit, when it comes to investments. The 

political dimension is perhaps not as apparent, but the technical and economic 

competences of the leadership are important, as is their performance. 

The Danish investors are looking also to the price of district heating. Here, they use some 

key numbers for how much it can cost to heat up a 130 m2 house for one year. If the 

heating cost is higher than a certain threshold, then there is an impediment in providing 

funding. 

In Belgium investors have long discussion and negotiations on the value of heat. Heat 

price is benchmarked to gas price at the Northern border of Belgium. A frequently used 

reference for the value of heat is 50%TIF (Title Transfer Facility, a Duch virtual 

marketplace for trading entry-paid gas). 

Question C5: What entities do you think have an interest in funding urban waste 

heat recovery investments? 

 C5.1 Banks 

 C5.2 EU funds 

 C5.3 Private Investors 

 C5.4 Ministries 

 C5. 5 Other 

According to the stakeholders’ opinion, the following entities should be interested in 

funding urban waste heat recovery, in the next order of priority: 

1. Banks 

2. EU funding 

3. Public Banks 

4. Private investors 

5. Ministries 

6. Municipalities 

7. Public buildings 

The Italian investment stakeholder mentioned that a slightly lower profitability can be 

accepted under two specific conditions: (i) if the Bank decides to create credit lines with 

lower pricing for sustainability/circular economy or innovation projects, (ii) if an external 
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Financial Institution (e.g. European Investment Bank, etc.) provides a risk sharing facility 

aimed at covering all or part of the potential losses of which the Bank may suffer in case 

the companies promoting the financed projects in circular economy are not able to repay 

the loan.  

A feasible funding solution should be based on grants and/or private investors. The 

optimal solution for funding structure is based on Applicant + Sponsor (that could be EU 

Funds, institutional banks, municipal grant or commercial credit). 

An interesting way to finance energy efficiency projects is in Denmark. Here, there are 

some public financial institutions that offer leasing agreements for energy related 

investments (for a period of 20 years, in more advantageous conditions than a 

commercial bank). Also, the utility companies would use a public credit institution for 

funding infrastructure projects (the companies need to have a so-called municipal 

guarantee). 

A Belgium and a Spanish respondents pointed that it is not easy to fund the energy 

efficiency. Public banks are more likely to fund efficiency projects because their aim is to 

contribute to the growth of the economy and fund sectors that are strategic for the 

sustainability of the economy. The European Commission through European funds and 

the ministries through general state budgets are also interested in funding these 

projects.  

The Belgium investment stakeholder pointed out that the ppension funds may be interested 

only if the energy sources and the customer are secured and de-risked.  

There are also national funds (for e.g.  the French “Heating Fund” -Fond chaleur, the 

Energy Efficiency Fund etc.) that can be used to finance WHR projects. 

The Belgian respondents’ mentioned that what is needed from public investors is not 

really a preferential loan, which can be found on the market, but an initial grant to reach 

bankability. Interest pension funds have been very limited so far, they tend to be very 

risk averse when it comes to construction projects especially if the project has some 

delay. Pension funds may be interested only if the energy sources and the customer are 

secured and de-risked. 

Question C6: Are there any national incentives for reinvesting in other heat 

recovery than conventional 3rd generation? 

C6.1 Are there national / local incentive programs for BAT investments to promote 

solutions other than the third generation of DH technologies? 

There are not many incentive programs for urban waste heat. Some local incentive 

programmes were mentioned (for ex. “District heating 2006-2020 – heat and comfort” in 

Romania, focused mainly on rehabilitation of DH networks;  “Heating find” in France – 

funding the RES technologies as solar, biomass, geothermal, biogas and waste heat; 

INFOFIN programme - Innovative Financing of Social Housing Refurbishment in Enlarged 

Europe, for buildings).  

The presence of incentives from public institutions/authorities on a specific technology or 

in a specific field represents a signal for the banks that the solution is of interest for 

financing. 

C6.2 Grant for investments? 

For the most respondents (5 out of 8 participating countries), no investment grants are 

Only the European funds (e.g.: ROP) and the French “Heating fund” are pointed out. No 

specific distinction is made for the notion of low temp DHN or 4th Generation network 

C6.3 Tax incentive? 
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One tax incentives is present: in France, it is available a special TVA regime for district 

heating networks with more than 50% of renewable energy in the overall energy mix. It 

applies to the heating price and the related distribution and retail activity. 

In Belgium it was mentioned that most taxes are on the electricity side while taxes on 

gas are much more limited. It would be more advisable to introduce a CO2 tax to 

internalize the social costs of gas and make heat networks more competitive. 

C6.4 Loans with more permissive conditions? 

There are some EBRD financing facilities that can offer commercial loans with better 

financing conditions for implementing energy efficiency or the use of renewables.  

Also, public credit institutions provide loans (green-loans) with permissive conditions. 

C6.5 Other? 

Generally, there are no national/local incentives programmes, neither grant nor tax 

incentives. The loans with permissive conditions should be considered if the national 

authority develops financing schemes and specific programmes involving EU.  

Other example of possible incentives of interest for a participating bank (in Italy) are the 

so-called Risk Sharing Facilities, where a public entity provides funding to cover possible 

defaults of borrowers; this allows the bank to finance projects promoted by borrowers 

with borderline financial performance that otherwise would not be funded due to the high 

risk level. 

In France, a financing mechanism is the CEE (“Certificat d’Economie d’Energie” - Energy 

Efficiency Certificates). Projects which are eligible under this scheme, will have to apply 

by priority to this scheme. It has to be considered that the CEE mechanisms are mutually 

exclusive. 

In Belgium, the investor pointed that it has been particularly useful a portfolio guarantee 

launched two years for private financing on energy efficiency projects. This mechanism 

ensured a percentage of the expected loss on the portfolio for these types of projects 

based on the statistical basis of how many projects fail on average in a bank portfolio. 

This instrument allows the bank to finance a larger number of projects. 

C7. Are there any legislative or regulatory gaps that counteract urban waste 

heat recovery investments? 

C7.1 Do you think there is a legislative gap in promoting the use of urban 

waste/excess heat? 

Regarding the existing of legislative gap, 80% of those who responded to this question 

said yes, it is a legislative gap and some clarifications are needed in the legislation in 

force.  

 

The respondents find that the best way to promote WHR investments is to have a 

support scheme for such investments.  

In France, it is considered very helpful to integrate the notion of waste heat recovery in 

the specifications of the PCET plans. PCET plans are the “Plan Climat Air Energie 

Territorial” (Climate Air and Energy Plan) which are mandatory for all French 



ReUseHeat                                                                            D2.1 Stakeholder analysis 

 

Page 97 

 

administrative areas with more than 50.000 inhabitants. These plans set the 

development goals in terms of climate change mitigation and define the action plans in 

terms of energy and environment.  

C7.2 Do you think there is a regulatory gap in promoting the use of urban 

waste/excess heat? 

The regulatory framework could be enriched with technical specifications and 

methodologies to provide techno-economic assessment for urban excess heat recovery, 

mentioned the interviewed French investor.  

Certain local regulations could be put in place to secure the economic performances of 

such kind of projects (e.g., to develop a “guarantee fund” similar to the one for 

geothermal projects, the urban codes should provide reserve of terrain for the DHN 

system), mentioned the interviewed French investor. Also on their opinion what could 

help to promote the development of waste heat recuperation in general, could be to 

change energy audits regulation towards an obligation to evaluate the heat recovery 

potential in industrial processes. 

It is very important to have a stability of the regulatory framework due to the fact that 

unexpected changes (as were applied for renewable energies) can be an important 

barrier in the future development for urban waste/excess heat projects, mentioned the 

interviewed Spanish investor. 

The Swedish interviewed investor mentioned that there are gaps in both incentives in 

innovative waste heat recovery and in regulation, there is no definition of what a low 

temperature heat source is in Swedish legal guidelines. 

On the Belgium legislative side, the interviewed investor consider that there are two 

aspects that counteract urban waste heat recovery investments: social tariffs for low 

income consumers that are applicable to gas infrastructure and most taxes are on 

electricity side while taxes on gas are much more limited. 

C7. 3 What should be completed in the current legislation to speed up the 

promotion of urban waste heat recovery investments? 

The need to develop a kind of investment funds, such as a “heating fund” or a “waste 

fund” or a “guarantee fund” was expressed, in order to support the investment and to 

mitigate the risks of non-fulfilment the economic indicators of the projects. 

C7.4 Are there clear guidelines for drafting urban waste heat recovery investment 

contracts? 

There are legislative and regulatory gaps, moreover, doesn’t exist a legislation or a 

regulation for promoting the waste heat recovery projects, neither clear guidelines for 

drafting urban waste heat recovery investment contracts.    

 

C8. What kind of ownership of urban waste heat recovery solutions do you find 

most appropriate? 

 Public - private partnership (PPP).   

The most respondents said this would be an appropriate solution.  
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Although in Romania there are no implementing rules for PPP, in countries as Italy, 

Denmark, Spain, France and Sweden, this seems to be the suitable ownership structure, 

provided that it is possible to carry out project eligibility and financial assessment of both 

the private and the public partner. 

A combined public-private ownership reduces risks. PPP is a good solution for the waste 

heat recovery projects implementation, in terms of risks repartition between partners. 

But, generally speaking, a bank prefers to finance private companies compared to public 

bodies. 

The city is traditionally an owner to all its companies. So, partnerships where the city is 

one partner are preferable. 

It is a tested solution that municipalities in Sweden own infrastructure in cities. This can 

also work in the future for this kind of investments. There are also incentives for 

solutions making individual buildings more efficient, like the hospital demo. This kind of 

„private” initiatives can also be a suitable ownership form. 

 Special Purpose Vehicle (SPV).   

For this solution, opinions are shared. For example, for Romania, this is not a viable 

solution, but for France it is considered a common form where private stakeholders are 

involved. The Belgian investor mentioned that Financing can be done via project finance 

(SPV) or via corporate financing. A problem with SPV is that it tends to be done for 

projects above 15-20M while DHC projects have a size of 5-10M. Smaller size projects 

are less interesting for the bank because costs related to administrative points, legal 

aspects, due diligence don’t vary that much with the size of the project. 

If there is a sponsor involved, SPV+ Project finance could be a good option. 

 

 Energy Service Company (ESCO) 

This could be an interesting solution, provided that technical and financial eligibility can 

be checked for the ESCO and for its client. 

 Customer-owned Cooperative  

Even though this is not a commonplace funding source in Europe, the cooperative 

approach has worked really well in Denmark, and should be exported to other countries. 

For example, this approach has facilitated the expansion of district heating in Denmark. 

In this case, it could be difficult for a bank to assess the creditworthiness of the client 

and therefore the financial eligibility of the investment. 

Models are very local and have to be “flexible” in order to adapt to specific local 

conditions, might they be related to business objectives or to the degree of public 

involvement or others.  

Owner of excess heat 
A total of 16 owners of excess heat from the 8 participating countries, responded to the 

interviews. For them, a set of specific questions, noted from A1 to A14 (as per the 

interview guide in appendix), was prepared in the questionnaire developed under WP2.  

In the following, the questions that have been addressed are presented, as well as the 

synthesis of the answers to these questions. 

A1: What is the value of recovering urban waste heat?  
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The value of recovering urban waste heat involves a wide range of aspects. These most 

relevant aspects from the respondent point of view are:  

- The rates of return that the new asset could provide,  

- The relation between benefits and price  

- The environmental friendliness of the solution  

- The good image that different partners are involved 

- The branding value of using energy efficiently 

- Knowledge in renewable or CO2-free heat generation 

- Economic profitability 

- Achievement of environmental benefits 

- Implementing energy efficiency measures 

What is underlined by one of the Swedish stakeholder is that an agreement is signed with 

the energy company, so that the energy company pay for the waste heat, with a rate 

depending on the outdoor temperature (if the level of temperature is acceptable), but 

also the possibility for the waste heat provider to purchase district cooling from the 

energy company. 

The summary of the answers to the question (What is the value of recovering urban 

waste heat?) is presented using the graphical representation below.  

 

From the point of view of the 62% of owners of excess heat, the value of waste heat 

recovery project is economic sustainability followed by environmental benefits.  

A2: What type or urban waste heat recovery are you implementing/foreseeing?  

One Swedish stakeholder’s project consists of a datacentre that provides excess heat to 

the DH system when the outdoor temperature is below a certain degree (5-10oC), in 

which case the data centre gets remuneration per kWh and when the outdoor 

temperature is higher, the heat is delivered without any remuneration. When the 

temperature is higher, the data centre can either operate its old cooling machines (they 

are kept as backups) or deliver heat to the DH provider. The cost of electricity is decisive 

for the option chosen. The heat provided to the DH Company is in the range of 69-85oC 

and is injected in the DH network through two pipelines. Main focus was to find a secure 

way to add cooling capacity to the existing computer centre. 

Another Swedish stakeholder’s project is a pilot project of waste heat recovery from 

datacentre where heat is delivered to the network of the energy company. The technical 

solution consists of a heat exchanger between the outlet of the computer centre and the 
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inlet of the chillers where the cold from the energy company is switched in. Heat is 

delivered to the network of the energy company. Cold water is fed to the heat 

exchangers that are adjacent to the chillers. The cold media is kept cold and water goes 

back to the computer centre without using the chillers for cooling. It was a low risk 

project with environmental benefit, with 3 years payback. 

In the case of a Swedish sewage water treatment plant, the largest heat provider to the DH 

company (in terms of volume; low temperature volumes), the contract that was established a long 

time ago provides that the owner of excess heat has to be paid for each kwh that the DH company 

extracts.  In the future, when the contract is renegotiatied, a negotiation of the value of the waste 

heat will be relevant. For updated contracts it is important to build the contract on the basis of an  

incentive from both sides (DH company and waste heat provider) to undertake the heat recovery.  

One of the Spanish stakeholders is not implementing any urban waste heat recovery at 

this moment and has not planned to perform a heat recovery project. The other had a 

project in 2015 with a computer centre with a chiller which is most of the time working. 

The heat recovery system is connected to its heat pump. However, due to the existing 

equipment with free-cooling, the company prioritize the cooling option instead of the heat 

recovery because although the heat pump (CARRIER 30RQS-090) works more, we have 

less consumption. The free-cooling has a set point of 15 ºC. It works more than 1000 

hours in a year. 

One of the German stakeholders has some closer insights in a cleaned sewage water 

project. The heat capacity coming from that solution (Engine heat and urban waste heat) 

will be approximately 5MW (2.4 MW heat pump). An electric heat pump will be built at 

the water outlet of a sewage plant. At that site, an engine based block heating power 

plant has been installed, and will provide electricity for the heat pump, which then will 

rise the temperature of the sewage water from about 13°C to approx. 90°C.  Together 

with the heat of the engine, the temperatures for heat feed-in into the DH network (95-

100°C) will be given. 

The project that will be developed by the other German stakeholder consists in 

implementing waste heat recovery from waste water networks. School located in the 

nearest area is planning to be the customer. 

The Italian Stakeholder mentioned that until now the projects consisted of: a 

trigeneration plant aimed at self-producing electricity, steam, hot water and chilled water 

for a   hospital and a 15 kW geothermal heat pump for heating a kindergarten within the 

hospital area. The plant is constituted by two natural gas fired engines with an electricity 

generation capacity of 1.6 MW each, able to cover more than 50% of the Hospital needs. 

The foreseen projects concern the integration of the Hospital with the surrounding 

districts. 

An interesting project was developed by another Italian stakeholder interviewed, that 

consists in a 240 kW heat exchanger where heat is recovered from the cooling oil of the 

transformers and transferred to water that is heated at 40°C to be used in fan-coils for 

space heating of an offices building.   

A3: Do you think these projects are technical and economic feasible?  
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Almost all respondents considered that from a technical point of view, projects are 

feasible while from the economic aspects, the project can only be feasible through 

funding by a research project and the optimal circumstances. 

Owners are confronted with the following issues that are in fact the elements that 

influence technical and economic feasibility, such as: 

- Excess heat to be accepted / received by the consumer 

- How large is the annual heat supply shared by the owner of excess heat during 

the year with the district heating company (DH's commitment to buy heat for 10 

years.) 

- The temperature level 

- Consumer distance (egg. the further away for the DH network the more costly it 

is) 

- Calculation of heat pump power 

- Boundary conditions such as interaction with other public services (water / 

wastewater / gas / electricity / phone lines), need for permits/authorizations, etc. 

- The obligation to obtain permits 

Energy needs in Mediterranean countries are normally lower, cooling demands are very 

often higher than heating demands in tertiary buildings, this affects significantly in the 

profitability of such an infrastructure. For this reason it could be probable that the heat 

recovery would be done in these cases at a very centralized level. To remain technically 

and economically feasible, the Spanish respondent mentioned that the development of 

projects should take into account a series of elements that could be: to have the demand 

and the building’s cooling system in the same building, distance to the consumer, the 

climatological factors that can affect the solution, necessary permission for the 

construction of a new channelling system. 

A4: Can urban waste heat be generated in large enough volumes to substitute 

other heat sources?  

According to 53% stakeholders interviewed, the urban waste heat generated would be 

able to substitute some other heat sources, but not all of them.  

The way on how it happen the use of excess heat from a Data Centre was described by 

the Spanish owner, highlighting the specificity of the demand for heat to the consumer. 

For the fact that in most of the cases when there is cooling demand there is not heating 

demand, they identified two scenarios. In the scenario without district heating network, 

the data centre rooms are used in order to recover heat and warm up the offices rooms, 

but it is not economically feasible. In the scenario with district heating network (only DH 

and not DH&C), the heat recovered would only cover a small percentage of the heating 

needs during winter periods (this percentage would increase significantly for summer 

period). 

The case of excess heat from sewage water treatment plant was described by the 

Swedish owner. The value of the heat is different from the value of industrial waste heat. 

The sewage water treatment plant has to be paid for each kWh that the DH Company 

extracts. It is important that the contract to be updated to negotiate the value of the 

waste and to take into account the incentive from both sides (DH Company and waste 

heat provider) to undertake the heat recovery. 
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The Swedish owner of excess heat specified some heat recovery quantities for a 

Computer centre, these are: 90 MWh in November 2017, 200 MWh in January 2018 and 

188 MWh in February 2018. 

The case of a sewage plant was described by the German owner, where an engine 

provide the electricity for the heat pump and rise the temperature of the sewage water 

from about 13°C to approx. 90°C.  Together with the heat of the engine, the 

temperatures for heat feed-in into the DH network are 95-100°C. This solution of heat 

recovery, supplemented by a heat accumulator could substitute a gas fired heat boiler, 

but will not substitute all classical / traditional sources of heat generation. 

The case of using excess heat produced by a 250 MVA transforming station was 

described by the Italian owner. It was pointed that from a quantitative point of view, it 

can be assumed that in average a 250 MVA transforming station can make available 

approximately 250 kW of heat output. For limited size applications WHR systems are 

suitable to completely replace conventional energy sources, but possible significantly high 

investments are needed. 

A5: Are urban waste heat recoveries cost efficient compared to other heating 

alternatives?  

Waste heat recovery is an effective ways to reduce energy costs and greenhouse gas 

emissions. Urban waste heat recovery not only lowers energy, maintenance costs, 

minimise emissions of air pollutants and also improve the productivity of DH network, 

industrial processes, energy efficiency of equipment.  

Evaluating how cost efficient is the heat recovery compared to other heating alternatives 

requires characterizing the waste heat source and the solution by which the heat flow will 

be transferred. Important waste stream parameters that must be determined include: 

Heat quantity (a large and constant volume of heat is ideal), Heat temperature/quality (a 

high-temperature heat source can yield greater outputs, although the temperatures can 

also affect what materials are used in the equipment design of heat exchangers and 

recovery systems), Composition (a heat source free of corrosives or particulates is best; 

otherwise, more expensive heat exchangers and maintenance increase the costs), 

Minimum allowed temperature, Operating schedules (it is important that the schedule of 

the heat source match the schedule of the heat load), Availability, Location, Economic 

Incentives (tax credits, grants, and/or eligibility, etc.). 

Respondents' responses were shared, taking into account each specific case of their 

waste heat recovery projects, 38% of the interviewed owner of excess heat believe in 

cost efficiency of such heat recovery solutions, 25% of them consider that the cost 

reduction depends on the cost of the source type of project and the efficiency of the 

technology, and the 13% of them believe it is not the case or the cost effectiveness 

cannot be compared to other alternatives (25% of respondents didn’t answer).  

Cumulative responses can be illustrated in the chart below. 
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A6: How did you assess the technical and economic feasibility of your project/ 

your foreseen project?  

Asked what economic measures were used (NPV, IRR, Payback) interviewees who 

responded were those from Sweden, whose responses were: Payback 6-7 years 

(Computer centre) and Payback 3 years (pilot project for energy company, computer 

centre). 

Related to the gains the environmental gains, the Swedish stakeholder that has a waste 

heat recovery project on a sewage plant, pointed out although the environmental gains 

were not taken into account when signing the contract, now the positive contribution of 

the waste heat recovery is included when assessing the number of CO2 equivalents per 

person attached to the wastewater system. The goal is to be under 12 kilos per person. 

Several risks were incorporated in the contract, such as 10 year purchase of the heat by 

the DH provider, possibility to provide heat during summer even if the heat is provided 

free of charge and other risks were reduced when leasing arrangement was establish. 

The largest risk identified by the Swedish Company is the dependence that was created 

to the DH provider. The business risk is low since the DH Company is a municipally 

owned company. 

The impacts of the economy and emissions on the use of waste heat in urban heating 

from Data Canters were analysed by Swedish, Spanish and Danish stakeholders 

interviewed through life cycle assessment (+20 years). The assessment that was done 

was based on an estimation of the energy consumption, the buildings own use of heat 

and the price that potentially can be paid by the district heating company. In this 

connection, the return temperature from the district heating system is an important 

factor, because that changes the efficiency of the heat recovery.  

In the case of waste water network, the German stakeholder took into consideration an 

operational life of the investment on 30 years. 

The case of energy service contract at a Hospital in Italy, the typical indicator for the 

assessment of the economic feasibility is the pay-back period from the Hospital’s 

perspective. Generally, pay-back times of 5-6 years are acceptable for the Hospital (for 

example, the trigeneration plant – costing 6 million € – had a pay-back of 3.5-4.0 years) 
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but external benefits are considered, thus longer pay-back are accepted if other benefits 

are achieved in terms of sustainability/environmental/social benefits. 

A7: What is your vision for the investment? Do you have a business plan?   

- Do you have a standardized contract or did you have to tailor make the contract? 

A very large part of the respondents (who responded to this question) said they need a 

tailor made contract. The answers are suggestive in the graphical representation below. 

 

The Danish are very optimistic, they expect that in the future the utilization of excess 

heat to be more feasible and profitable than today. They pointed that the plans for the 

future are very uncertain because the political situation. So depending on the content of 

the coming energy agreement, that is being negotiated, they might change their plans.  

- Were there any large differences from standard contracts? 

Data Centres are typically committed to contracts and clients on a 1- to 5-year time 

scale, but heat production unit investments typically have technical lifetimes of 15e40 

years. This may lead to problems in contracts as Data Centres may not be able to 

commit themselves to long-term contracts on supplying waste heat. De facto, Data 

Centres are rarely operating on full nominal capacity, and therefore nominal capacity is 

not an appropriate metric to analyse waste heat availability.  

An example of differences from standard contracts is that heat is not remunerated in 

summertime, pointed the Swedish stakeholder. The majority of interviewee’s responses 

were that they don’t have information available. 

- Did you have to account for special rules related to third party access? 

- How did you arrive at an efficient ownership structure (who owns what)? 

In the case of a Swedish stakeholder, since the investment was funded through an EU 

project and since the computer company was low on cash since it was in an expansion 

phase, a contract leasing for 5 years has signed, and thereafter the equipment will be 

transferred to the computer centre company. The energy company did not want anyone 

in their network and the company wanted to own their own equipment. At the heat 

exchanger, the cut between the parties is made. 
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Are there any clauses related to long-term risk (renegotiation, restructuring) 

The Swedish stakeholders responded at this question on the existence of clauses related 

to long term risks. They mentioned that in the contract there is a „staircase” on the 

growth that the Data Centre will have in terms of delivered heat per year. 

Energy service contracts are the preferred contractual form for the Hospital, since they 

take advantage of the experience of a company for which energy is the core business to 

increase the level of energy efficiency of the hospital and achieve energy supply costs 

that are stable or even decreasing in time. The typical time frame of energy service 

contracts is of 11 years in the case of Hospital – Energy service Company, as the Italian 

stakeholder mentioned.  

In any case, the agreement is renegotiated annually. 

- Do you plan for urban waste heat recovery expansion? How? How does it impact the 

existing district heating network? 

The energy efficiency of Data Centres (DC) is becoming increasingly more important as 

the number of DCs is rapidly growing. However, most of the heat is not utilized, even 

though different solutions already exist. Global warming creates an increasing amount of 

cooling demand at the same time as power density/floor space in DC is increasing and a 

demand for processing power is rising faster than processing technology is advancing. 

The energy consumption profile of DCs differs significantly from that of a conventional 

office or a commercial building; the electricity consumption of IT systems is remarkably 

high. 

Relating to the waste heat recovery expansion, 60% of respondents did not answer on 

this question. One of the Danish interviewed considered that the plans for the future are 

very uncertain because the political situation and agreements are so important for what 

can be done or not, while the other Danish owner consider that they expect within a few 

years to expand the solution. The German owner is expected to expand the solution, but 

not on big scale. 

The Swedish company consider that they plan for urban waste heat recovery expansion 

in every new location. The successful urban waste heat recovery is linked to the size of 

the city and the size of the DH network. The network must be able to swallow the heat 

load from the computer centre. 

- What kind of ownership of the investment was chosen/ is foreseen in the business 

model (public/private)? 

Excess heat operators and District Heating operators are not operating with the same 

business logic or model. Ownership of these operators varies inside the same business 

domain but especially between the business domains. All companies expect a different 

rate of return. The required rate of return is dependent on the risk level of the project. 

The higher the risk, the higher is the expected rate of return. Ownership is usually 

dominated by private investors. The DH operator business is also investment-intensive 

but usually rests on a natural monopoly inside the network position. Ownership is private 

and public. 



ReUseHeat                                                                            D2.1 Stakeholder analysis 

 

Page 106 

 

The Swedish stakeholder, with a Data Center project, pointed that it is good to have a 

leasing solution since the DH provider must provide a solution that works. 

The partnership in the case of a Swedish sewage water plant is between two companies, 

the energy company and the urban excess heat provider. 

 A8: What barriers do you see for urban waste heat recovery investments? 

In the case of a Public Centre, stressed the Spanish stakeholder, the adaptation of all 

systems and the lack of space are the most important barriers. Moreover, for the campus 

the most important barrier could be the economic feasibility, if the project is not boosted 

due to environmental/legislative reasons.  

The main barrier for the connection of supermarkets to district heating is the complexity 

of the legislation. The only thing that would be necessary is a meter on the pipes to the 

district heating system and an agreement with the district heating company. All the price 

reporting and documentation are a difficult task for small supermarkets (Denmark 

stakeholder) 

Another barrier is that many small district heating companies are sceptical about excess 

heat, because they think it is hard to handle. This barrier has been decreasing over the 

last years, though. As more information and attention on recovery of excess heat are 

circulated, the attitude and openness to make agreements are improving. 

Another important barrier, mentioned by the Denmark stakeholder, is that the district 

heating system has a lot of heat production from waste incinerators in the summer, and 

therefore do not want to take the excess heat from the data centre. This would generate 

large investments for the Data Centre, but it could be avoided if the district heating 

company would just take the heating at a very low cost. 

Summarizing the answers of the owners of excess heat, the following barriers can be 

listed: 

- The lack of space 

- The adaptation of all systems  

- The complexity of the legislation 

- Many small district heating companies are sceptical about excess heat 

- District Heating accepts selectively the excess heat 

- Lack of technical knowledge amongst technical providers 

Opinions are divided among respondents, some of them consider that lack of technical 

knowledge among technical providers could be a barrier, some of them considers that 

there are no knowledge gaps. 

- Lack of equipment providers (nationally/ internationally)? 

Lack of equipment providers is not considered as a barrier. No equipment gaps are 

considered, even if some of them have no knowledge, no information about utilisation of 

excess heat, considering that they can get the information from their existing contacts. 

- Is the equipment affordable? 
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Most of the excess heat owners’ respondents consider that the costs of investment and 

especially the operational costs (heat pump electricity) are very high and are not (yet) 

comparable to standard CHP heat costs. 

Generally, the lack of staff to install technology for urban waste heat recoveries may be a 

barrier, but companies uses its own staff and requires external expertise, as there are 

good references on this domain. 

Lack of qualified technical employees is a gap in all areas, not only in the case of excess 

heat recovery. 

- Is there competences available to operate the urban waste heat recovery solutions? 

For all interviewees, the availability of o competences to operate the urban waste heat 

recovery solutions is not a problem. There are service providers specialized on this kind 

of solutions, there are companies that are involved in such investments and who have 

sufficient experience and capacity to deliver turn-key solutions. 

The main issue is to find a location with potential of waste heat sources and that is 

suitable for this kind of solutions. An area with sufficient space, to be close to a DH 

networks, access to power and that can cope with the risk demands is needed. Cities do 

not have much leftover space, and industrial property will hardly accept the challenge, 

this may be a bottleneck. 

The maturity of the existing solutions 

The maturity of the proposed solution is very important in taking decisions of 

implementing the waste heat recovery investment. Generally, the respondents consider 

that at that moment is low, but for such solutions it will not be a problem to achieve 

maturity. 

Replicability of solutions 

A part of the interviewees consider that the waste heat recovery project is always a tailor 

made solution. The replicability of solutions helps a lot, but it must be taken into account 

the specificity of the project and the implementation site. 

Most waste heat recovery solutions are replicable under given conditions. The technical 

solution can be copied, but the economic feasibility will not comparably be given, due to 

optimal circumstances. 

Is there a legal framework in place to manage urban waste heat sources/ make efficient 

contracts? 

A legal specific framework for energy services is not mentioned in Swedish, Germany and 

Romanian legislation.   

How do you arrive at the right value of the heat (from the point of view of DH Company 

and urban waste heat provider?) 

The Swedish Owners excess heat companies pointed that the District Heating Company 

and Energy Company has a pricelist and specific requirements. Their driving force has 

been to have a greener heat production where they do not need to expand its own 
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production. They have not seen the heat delivery as something they need to make a 

profit on. 

The German stakeholders pointed that related to the right value of the heat it is not a 

definite goal from the District Heating Companies, the calculation of the available heat is 

based on flow, temperature levels, period, etc. 

Is there a standardized permit procedure for urban waste heat recoveries? 

All respondents highlighted that there is no a standardized permit procedure for urban 

waste heat recoveries, not anything that is different from constructing for DH. 

Does the configuration of existing DH networks allow urban waste recovery?  

Respondents' opinions are shared, some believe that the configuration of existing DH 

network does not easily allow the injection of heat from urban waste recovery, the 

average supply temperature is comparably high ( ~110°C) which represents a barrier for 

urban waste heat usage, and some of them believe that the configuration allow the waste 

heat recovery.  

The supply temperature is a barrier, besides the network configuration. 

Is any alternative technology incentivized in such a way that it outperforms urban waste 

heat recoveries?  

The majority of interviewees do not know about other existing alternative technology 

incentivized in such a way that it outperforms urban waste heat recoveries. 

Only in Romania, the stakeholder pointed that technologies of renewable energy 

solutions or Cogeneration Power Plant are currently incentivized, but just for a limited 

period of time 

Other 

The interviewees highlighted that it is very important to develop the waste heat recovery 

solutions, but there are a number of barriers that impede their development in some 

way. The identified barriers, others than those already mentioned in the chapters above, 

were the following: 

- The level of knowledge and mentality of actors that are involved in urban waste 

heat recovery 

- Lack of information at decision makers’ level 

- The responsibility for accounting for the city perspective 

- Analysing the legal requirements 

- Technically talking, the changes that must be done in the building due to the air 

channelling 

- The payback is usually difficult to estimate 

- The complexity of the legislation (main barrier for the connection of supermarkets 

to district heating- the Denmark stakeholder point of view) 

- All the price reporting and documentation is a difficult task for small supermarkets 

- Many small district heating companies are sceptical about excess heat 

- Bureaucracy 

- the absence of economic incentive  

- the lack of a legal framework for this kind of interventions 
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Barriers related to the lack of information on heat recovery, the scepticism of the actors 

involved has begun to diminish their influence over the last years. As more information 

and attention on recovery of excess heat are circulated, the attitude and openness to 

make agreements are improving.  

The issue of small supermarkets and small centralized heating systems was handled by 

the respondent from Denmark. In order to facilitate the implementation of these types of 

solutions, the legal provisions need to be clearer to allow rapid agreement with the 

district heating company and easy regulations on the implementation of a meter on the 

pipes to the district heating system. 

Related to the system of the City it is important to consider the heat recovery as a 

contribution to the system. Due to the fact that each organization in the city is assessed 

on its own budget results, City planning needs to account for this kind of investment, to 

make sure it is planned for. 

The recommendation of the Italian stakeholder was related to the laws and regulations 

that obstacle investment realization. They pointed that the best incentive that can be 

provided to companies willing to invest in this kind of projects is removing the norms that 

make difficult the implementation of DH/DC systems and de-regulating the energy 

markets thus making possible the exchange of produced excess energy. 

A9: Are urban waste heat recoveries common in your region/country? 

If so; what kind of recovery is made (sources and technologies)? 

In Sweden, waste water heat recovery is frequent. Sweden is a forerunner, especially in 

terms of existing DH networks. 

Waste heat recovery is not common in Romanian. The possible sources in stakeholder’s 

cities are: the ceramic tile factory that dissipates heat from furnaces, the local swimming 

complex that can use the sewage water as a source for heating the swimming pool, data 

centres generating waste heat that could be used for hot water or for heating the related 

buildings, sewage water plant. 

In Germany there are examples available in many fields, considering excess heat from 

waste water networks – Berlin, Hamburg. 

In Italy, the stakeholder pointed that no business competition exists, there is limited 

room for exchanging experiences in the energy management field among different 

hospitals related to waste heat recovery solutions. 

A10: Where can you find information about urban waste heat recoveries? 

Stakeholder interviewees have indicated their sources of information on heat recovery, 

and these are: 

- Internet,  

- Dedicated workshops  

- Participating at specific experts’ meetings 

- Webpage of District Heating Company 

- Sewage water heating plants 
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- Supercomputing Network and others initiatives for European Supercomputing 

Centres 

- Research projects and publications that address urban waste heat recovery 

technologies 

- Technical and scientific publications 

- Meetings/conferences 

A11: Is experience from other projects/countries of relevance to your 

investment/foreseen investment? 

All stakeholders agreed to the fact that the waste heat recovery solutions are not 

common, which is why it is very important to have information from other projects, 

technological knowledge from other countries, in order to know the negative and positive 

impacts. The experience from other projects/countries is what they are looking for.  

It was pointed out that even if experience is gained from other projects, it is absolutely 

necessary to take into account and to integrate the specificity of each country, each 

location, starting from the legislation, regulations and permitting framework in the field, 

to the specific economic surroundings. 

A12: What actions are needed over the coming 10 years to advance urban waste 

heat recovery investments in Europe? 

The actions needed for the next years to develop waste heat recovery investments are 

closely linked to the barriers identified by the stakeholders and presented in the previous 

chapters, meaning they are actions that need to tackle these barriers step by step. 

The Swedish stakeholders consider that District heating expansion is imperative for the 

success of this kind of heat recovery, unless it is difficult for the DH to find an 

economically sound model for recovering the heat. 

The Spanish stakeholder think that the public administration will force to do this kind of 

solution. It is needed to have some succeed stories in order to make them visible. 

Especially, cases in similar area and with same conditions (the weather affects a lot for 

example), and for which analysis are made on the regulations, prices, grants, etc. 

In Denmark the legislation and regulation need to be simplified. It is too complicated and 

bureaucratic for small companies to deal with. Generally the legislation could be updated 

to make it easier the use of the excess heat.  

The German stakeholders identified as needed actions better circumstances and funding 

in order to create a level playing field with conventional techniques. Especially in 

Germany, because the state induced electricity price components (taxes, fees, levies) it 

is need to lower the price for heat pump applications. Therefore a successful coupling of 

the sectors electricity and heat has to be established. Also in Germany, some legislative 

taxes, additional fees on excess heat block excess heat investments. 

The Italian stakeholder consider that generic incentives for energy efficiency, applicable 

on tailored basis also at WHR investments are needed to advance urban waste heat 

recovery investments. 

The Romanian stakeholder pointed that for first, the legal framework is to be adapted to 

WHR requirements. The first implemented projects have to be subsidized in some way, 



ReUseHeat                                                                            D2.1 Stakeholder analysis 

 

Page 111 

 

by developing some facilities to implement projects (grants, permissive loans, tax 

exemptions etc.). 

Summarizing, the main actions identified by the interviewed stakeholders, which could 

eliminate the barriers to the development of waste heat recovery investments and should 

be completed in the next future are: 

- Information and awareness on waste heat recovery projects; 

- District heating expansion 

- Simplified the legislation and regulation  

- Legal framework – to be more specific to WHR; 

- Generic incentives for energy efficiency, applicable on tailored basis also at WHR 

investments 

- For investments in WHR: 

o to lower the price for heat pump applications 

o Providing incentives (fiscal, social etc.) 

o Promoting programmes for non-reimbursable funding; 

o Promoting financing facilities (loans with more favourable conditions); 

A13: Are there any national incentives for reinvesting in other heat recovery 

than conventional 3rd generation?  

- Are there national / local incentive programs for BAT investments to promote solutions 

other than the third generation of DH technologies? 

In Germany two funding programs, that will fund innovative renewable heat generation 

systems, have recently started. The names are Warmenetze 4.0 (heating networks 4.0) 

and IKWK systems (innovative CHP systems) and they include solutions like solar-

thermal generation, but also heat pump solutions including urban waste heat usage. 

The grant for investments in Germany is only for smaller heat pumps (<100 kW). 

In Sweden there is a lower energy tax that makes electricity cheaper: Since January 

2017 there is a reduced tax on electricity for data centres and since January 2018 there 

is a reduced tax on electricity for providers of cooling to data centres. In Sweden there is 

also a return on the environmental tax for waste heat recovery. 

In Romania there are some European funds that stimulate energy efficiency (egg. POCA, 

POR) or national funds, as FREE (Romanian Energy Efficiency Fund) or “District heating 

2006-2020 – heat and comfort” programme. 

In Spain there are some grants from INEGA (Energetic Institute of Galicia) and there is a 

technical centre in Galicia called Energy-Lab that also helps to study and implement this 

type of solutions. 

In Denmark there is a regulation for the energy companies, consisting on a support from 

the energy savings scheme. The energy savings from the utilization of the excess heat is 

sold to energy companies, which are required to implement energy savings.  

In Italy, heat pumps are generally used mainly for the exploitation of geothermal or 

groundwater resource; the use of electricity is not a problem provided that electricity 

used to this purpose is self-produced from renewable sources or, if withdrawn from the 

grid, it benefits of tax reductions. 
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A14: What is your view of heat pump usage in the DH network? 

In Sweden, usage of heat pumps creates a dependence of electricity. The price of 

electricity determines the value of the low temperature heat recovery. Depending on the 

value of the waste water heat, the DH Company optimizes its waste heat mix.  

In Germany, there are no larger heat pump installed yet. Only research projects are 

realized. Within a near future, the funding programs have to show the feasibility of the 

ongoing projects. The dependency on electricity is not a problem, only the costs for that 

electricity (especially the state induced components of the electricity price) are very high. 

Policy makers 
The group of „policy makers“ represents an important category of stakeholders, since, 

they may be “advisers” to those with which are directly implicated in the regulating 

process and their opinions and ideas are often followed closely or they can devise, pass, 

and enforce laws and regulations.  

This group is directly interested in the development of investments, as it is necessary to 

carry out coordinated investments, sectoral reforms, implementation and delivery in 

order to secure sources of energy supply that promote economic growth and contribute 

to the improvement of the quality of life on the one hand, while increasing the 

percentage of clean energy sources, including energy efficiency and waste heat recovery, 

on the other. 

A series of interviews took place with several categories of investors: energy regulator, 

Local association for energy, District Heating board, Energy Institute, Energy Agency, EE 

Association for heating, cooling and CHP, City authorities, University of Applied Sciences 

and Arts Hildesheim, municipality authorities. A total of 15 policy makers from the 8 

participating countries, responded to the interviews. 

For policy makers, a set of specific questions, noted from B1 to B8, was prepared in the 

questionnaire developed under WP2.  

In the following, the questions that have been addressed are presented, as well as the 

synthesis of the answers to these questions. 

B1. What is the value of recovering urban waste heat? 

Waste heat recovery creates value for each group of the society: Heat provider, 

consumer, investor, and the city authority. Since recovery heat brings CO2 emissions 

reductions, and this is a value that concerns the entire society and each step forward 

benefit everyone. Economic benefit should also be provided to each society group when 

developing waste heat recovery projects.  

The 15 interviews conducted to this stakeholders group have shown that the main waste 

heat recovery objective is considered the reduction of CO2 emissions, focusing on the 

sustainability of the heat supply based on excess heat and environmental issues. Below 

some of the received answers are presented. 
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From a public authority perspective, first concern goes surely towards the end user, so 

for the greater social wellbeing. In the same way, public authority has to ensure a 

promotion of the local economy and the local fabric of enterprises and businesses and 

maintain the attractiveness of the metropolitan area in general. 

The point of view of an Energy Institute is that at urban level the added value of 

recovering urban waste heat is the role of the Public Administration towards the society. 

The public administration can be an example for the society and can show the citizens 

the importance of not wasting energy. With the earned savings due to the urban waste 

heat recovery, the Public Administration can invest more money in other activities as 

investigation 

From the point of view of the municipality, in Germany, the main objective of the WHR is 

to decarbonize the heating sector. The reduction of CO2 emissions in the energy sector is 

a local and federal objective. This way, as a by-product of decarbonizing the heating 

sector it is achieved the security of supply. This is a serious topic for Germany as it has a 

high rate of fossil fuel imports, about 75% in 2016, but this is not different in other 

European countries. Also in Denmark, one of the municipality that has been interviewed 

has a strategy of becoming CO2-neutral by 2029, and therefore needs alternative 

sources of energy, where waste heat is an option. The focus is mainly on the 

sustainability of the heat supply based on excess heat and environmental issues, but also 

the economic, social terms and the energy system implications need to make sense as 

well. 

From the interviewed Italian Municipality perspective, the most important drivers for 

urban WHR are the reduction of environmental impact (but at small scale, since the 

impact of such sources is limited) and the economic savings for heating buildings owned 

by the Municipality. Moreover, also the increase of the security of supply is one of the 

drivers, although not the main one. 

From the interviewed French Municipality perspective, the main objective is 

environmental: the city has a dedicated action plan with clear (ambitious) development 

goals in terms of renewable energy and reduction of emissions, among many others. 

However this is not possible at a constant price and some part of the society has to bear 

the costs. The redistribution of such cost is without any doubt, an important factor in the 

decision making process. 

The sustainability of waste heat recovery solutions is another important added value to 

take into account. Municipalities that are involved in the ‘Covenant of Mayors for Climate 

& Energy’ can use the benefits of using heat recovery so that they can solve a series of 

EU-wide commitments. 

From Public Administrations perspective the objective is not an economic but a social 

one. 

For a Heating Board, the perspective of using waste heat recovery is to provide a venue 

for the DH Company and to resolve the issues of supply for the customer (Swedish) such 

as to understand how the DH price is obtained, to estimate the future price levels (3-5-

10 years), to trust on the DH business. 

For an Energy Agency, the main mission is to foster and improve mechanisms to extract 

value from waste sources of energy, a reference example is the creation of a district 
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heating and cooling network (DHC) Company in Barcelona that is fed with residual heat 

from the solid urban waste incineration process. The large scale projects of heat/cold 

recovery in Barcelona are already mapped and therefore, very well identified. This DHC 

that distributes hot water but also cold water generated by a process of absorption (fed 

by the steam from the incinerator), has already connected around 112 buildings and in 

these 18 years of life has extended more than 18 km of network of 4 tubes. 

ReUseHeat project opens up new ways for the exploitation of residual sources. What is 

really remarkable about the ReUseHeat project is that it focuses on looking for 

opportunities to recover residual energy in small scale specific locations but which can 

lead to a great deal of replicability. 

From the District Heating Company perspective, the value of waste heat recovery is 

especially felt at the level of society and environment, respectively: lower CO2 emissions 

and higher energy efficiency. For business, it creates not yet a high value but it helps to 

create knowledge. 

The University point of view is that the financial objectives play the main role, followed 

by environmental one. 

A summary of the answers is presented in the graph below. 

 

One of the issues that was pointed by interviewees was the tax regime (Belgium) that 

includes surcharges for financing energy efficiency and renewable energy support 

schemes. Those surcharges are included only in the electricity tax and not in taxes for 

fuels (amongst natural gas). This creates a price difference between electricity and gas, 

which is unfavourable for a heat pump. A tax shift, moving some surcharges from 

electricity to fuels, would improve the economics of a heat pump project. 

Urban waste heat creates value at the level of society. While increasing resource 

efficiency is important to cities in the future, making use of urban waste heat saves other 

resources and reduce CO2 emissions. 

B2. Are there any national incentives for reinvesting in heat recovery sources 

other than conventional 3rd generation? 

B2. 1 Are there national / local incentive programs for BAT investments to promote 

solutions other than the third generation of DH technologies? 
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In Sweden, Romania, Italy there are no incentives for urban waste heat recovery applied. 

There has been two funding programmes in Germany that funded innovative renewable 

heat generation systems. The names are Warmenetze 4.0 (heating networks 4.0) and 

iKWK systems (innovative CHP systems) and they have included solutions like solar-

thermal generation, but also heat pump solutions including urban waste heat usage. The 

programs have just recently started, so the knowledge base is not yet built. But the 

funded projects will support ideas from other interested DH suppliers. 

From 1st July 2017, the German Federal government is funding not only single 

technologies, but entire local district heating networks of the 4th Generation. This means 

that, for the first time, the Federal government trough the German Ministry for Economic 

Affairs and Energy will subsidy pilot projects that at least produce 50% of renewable heat 

or waste heat. These networks cannot have superior supply temperatures to 95° C. Also, 

innovative technologies such as seasonal thermal energy storage and power-to-heat 

strategies are specially considered. Depending on the cost-efficiency of the project, the 

realization of DH networks can be financed up to 50%. Feasibility studies for such 

projects are financed up to 60% and the participation of research organization is 100% 

covered. 

Another financial program was planning to be started in the last months of 2018 in 

Germany. The subsidy program, will include not only PV systems and electric cars, but 

also individual heat pumps and solar thermal panels for households and commerce’s. 

 B2. 2 Grant for investments? 

For the most respondents (5 out of 8 participating countries), no investment grants are 

specified. 

The stakeholders mentioned only the European funds for investments in energy efficiency 

(e.g.: ROP in Romania), only for smaller heat pumps (<100 kW) and Energy Efficiency 

and Conservation Block Grant Program in Germany. 

 B2. 3 Tax incentive?  

No tax incentives were mentioned. 

 B2.4 Loans with more permissive conditions? 

There have been mentioned some EBRD facilities for financing energy efficiency (EEFF 

programmes) that can offer commercial loans with better financing conditions for 

implementing energy efficiency or the use of renewables. It has been mentioned by the 

German stakeholder the Federal Office for Economic Affairs and Export Control (BAFA), 

KfW Bankengruppe, a German government-owned development bank.     

 B2. 5 Other? 

Generally, there are no national/local incentives programmes, neither grant nor tax 

incentives. The loans with permissive conditions should be considered if the national 

authority develops financing schemes and specifics programmes involving EU. 

In Sweden, in the past there were investment contributions given to the energy sector. 

This is no longer the case. There are climate investments (Naturvårdsverket) that can be 

an alternative venue for urban waste heat investment. 
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In Spain there are not any national incentives. The government punishes those who 

pollute, but they do not support with incentives to those who want to improve in this 

aspect. There are national incentives carried out by IDAE (Institute for Diversification and 

Saving of Energy), but not specific for waste heat recovery. In the industrial sector there 

are also some of them, but they are not specific for waste heat recovery. 

In Germany, the stakeholder pointed that the only real incentives are EU ETS. There are 

no incentives for a particular technology. 

B3. Are there any legislative or regulatory gaps that counteract urban waste 

heat recovery investments? 

B3.1 Do you think there is a legislative gap in promoting the use of urban 

waste/excess heat? 

Regarding the existing of the legislative or regulatory gaps, 86% of those who responded 

to this question said yes, it is a legislative gap and some clarifications are needed in the 

legislation in force.  

The French respondent pointed that there are already favourable legislative policies in 

place as the VAT reduction for projects which provide heating/cooling from more than 

50% renewable sources.  Also they pointed that without radically changing the overall 

system, the introduction of a fiscal regime which really hinders carbon intensive energies 

would enable to favours this type of solutions. The energy transition at all levels, can’t be 

achieved without a changing the actual economical and industrial tissues. 

It was mentioned by the German stakeholder (Policy maker) that in the case of the 

electric heat pumps, there should be a special framework for the production of heat. Cost 

of electricity for these technologies should be reduced or they should be exempted from 

taxes. 

B3. 2 Do you think there is a regulatory gap in promoting the use of urban 

waste/excess heat? 

How many? Responded affirmatively to the question regarding the existence of a 

regulatory gap in promoting the use of urban waste/excess heat. 

 

The French interviewees pointed that the whole economical system, with its actors and 

existing financial streams have to be changed and its inertia is still prevailing. It’s not 

enough to just say it, it has to be put in place with strong means.   

 B3.3 what should be completed in the current legislation to speed up the 

promotion of  urban waste heat recovery investments? 

The current situation is a regulatory gap in promoting the use of urban waste/excess 

heat. It is probably due to a lack of knowledge about this innovative solutions  

Among the measures proposed by stakeholders in order to improve the implementation 

of investments, we can list: 

- to make some changes, in the specific legislation to complement the current law 

on energy efficiency (Romanian stakeholders) 
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- municipalities that are planning their cities it is important to provide them with 

knowledge about the low temperature heat sources (the French pointed) 

- the use of EPC contracts when Public Administration is implementing waste heat 

recovery measures (Spanish stakeholder) 

- political good intentions (since always all the parties of the council have pushed to 

develop these types of projects) (Spanish stakeholder) 

- make visible the possible changes in the legislation (German stakeholder) 

- some initiatives for companies to overcome most common problems: different 

commercial interests: payback times for heat producers’ and heat consumers’ 

investments are different, these investments do not run parallel (German 

stakeholder) 

- Regulation that clearly establishes the owner (German stakeholder) 

- inter-ministry actions meaning by this, that at least the ministry of economy and 

the ministry for energy coordinate their policies, for giving clear and targeted 

solutions or stimuli to change the economical tissue in the field of urbanisation, 

construction and urban energy infrastructures (France stakeholder) 

- District heating/cooling network classification: integrated in the official public 

infrastructure and service provision of a local authority (French stakeholder) 

B3.4 Are there clear guidelines for drafting urban waste heat recovery 

investment contracts? 

There are legislative and regulatory gaps, moreover, doesn’t exist a legislation or a 

regulation for promoting the waste heat recovery projects, neither clear guidelines for 

drafting urban waste heat recovery investment contracts.    

B4. What policies and actions should be applied to scale up urban waste heat 

recovery investments in the country? 

 B4.1 Financial policies?  

That the financial policies should be of major importance was the answer of the 70% of 

the interviewed policy makers. The issue is that it is not very well establish who is 

responsible of what. It is difficult to identify a good action since it is unclear who owns 

the question of expanding urban waste heat. Is it the responsibility of companies? Policy 

makers? Municipalities? Others?    

At national level, public financial support has also often played a key role in developing 

more sustainable waste management solutions and in promoting renewable energy and 

energy efficiency. 

 B4.2 Fiscal policies?  

All of respondents consider that fiscal policies are important.  

The interviewed Danish policy makers pointed that tax reduction is needed, especially for 

hat provider, and the administrative tax reduction for small companies that have excess 

heat to be able to utilize a larger share of the potential is also needed. 

The Danish municipality pointed that to scale up the utilization of excess heat, the tax on 

excess heat from tax-exempted processes need to be removed because that is one of the 

major challenges. To avoid the risk of “fake excess heat” a revision scheme for 

companies having excess heat could be introduced instead. To have a better basis for 
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investments in heat pumps for utilization of excess heat, the tax on electricity for this 

purpose should be removed or reduced. 

 B4.3 Educational policies?  

The educational policies are less important than financial or fiscal policies. One proposal 

is to have study programs depending on demand for waste heat investments, set on local 

levels. 

 B4.4 Social policies?  

All of respondents consider that actions to promote the use of urban waste heat solutions with 

positive impact on the well-being of inhabitants are very important.  

 B4.5 Other policies?  

No other policies were proposed by stakeholders. 

B4.6 Local heating market studies (heat offer, request, sources)? More detailed 

information   about the market? 

Local heating market studies are necessary to have a complete view related to heat 

producers, heat suppliers, service providers, end users, size of the district heating 

market and regulatory organizations in the supply chain. 

B4.7 Mapping the local waste heat potential and sources? 

Heat mapping plan, including waste heat sources is the beginning of a decarbonizing 

strategy for the heating sector. The German interviewee pointed that much research 

about heat mapping has been done, demonstrations linked to these researches are 

needed to prove that waste heat recovery investment can be implemented not only in a 

theory.   

B4.8 Participation of policy makers in workshops on this topic and 

disseminating information on good practices from other countries/cities? 

Urban heat projects are local projects, so there are needed social policies next to 

educational policies; local heating market studies next to mapping sources and their 

potential. 

One major point that has to be addressed is that it is very useful that policy makers 

participate in workshops on this topic and disseminating information on good practices 

from other countries/cities. All stakeholders agreed with this. 

Awareness rising about the decision maker and stakeholders is an unavoidable process. 

Generally, cities want to be attractive (make them interesting to live there, attract capital 

and companies) and sustainable. Since there is generally a limited interest in assuming 

the risk of an innovative investment beyond the four-year political life cycle, national 

policies, but also demonstration projects and project tests are needed, which is a growing 

global trend. 

Swedish stakeholder pointed that authorities supporting innovation must be linked to the 

innovative capacity of cities. Cities have the power to implement innovation in their own 
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urban system. Urban waste heat recovery must be demonstrated and tested at urban 

level rather than through other policies and actions. 

The Spanish interviewee's opinion is that the first policy needed to take into account is to 

contemplate this type of projects in the city's energy planning. The planning must be 

long term and with the maximum political consensus. The second major challenge that 

was pointed is the funding. 

The Danish municipality that was interviewed pointed that a good example on how to 

share knowledge and experience on the topic was that given by the inter-municipal 

project to strategic local energy planning that has set up a meeting between stakeholders 

that own excess heat and those who are interested on the recovery of the excess heat.  

The French stakeholder pointed that it is this important to raise awareness, collectively. 

However, in the daily life of citizens, energy is far from being in the focus of discussions. 

Economical, financial or political themes are much more frequent than energy. On the 

contrary, energy can be instrumentalized in the high level political discussion and be a 

constituent part of the main debates. This can be only partially be acknowledged by the 

people. It is important that solutions are promoted in a way that people can understand 

them. It should be avoided to wait that they become a financial issue to raise awareness 

about them. That will be a misleading policy or too far away in time to make a difference.   

The Belgian stakeholder pointed that competition between policies should be avoided. 

The current support scheme in Flanders favours CHP to the expense of DH; it is more 

beneficial for a greenhouse to install its proper natural gas fuelled CHP installation than 

connecting a district heating grid, supplying waste heat from a waste incinerator. There is 

a need for a vision on heat supply and an appropriate design for support schemes in a 

logic order fostering the realization of that vision. It would also be of help that areas are 

defined where the deployment of district heating systems is the preferred technology, 

avoiding competition with other technologies. 

B5. Do you think it is useful to include urban waste heat recovery as the local 

source of heat generation in?  

 B5.1 National or local energy strategy?  

All interviewees have unanimously replied that investment strategies for urban waste 

heat recovery need to be done at the local level. If included at the national or EU level 

there is a risk that different directives and regulations overlap; then the urban waste 

heat can be lost amongst everything else. 

In order to convince decision-makers and investors, it is important to highlight in the 

Municipal Urban Plan the financial benefits obtained through the WHR investments, which 

are the main driver along with the environmental benefits. 

 B5. 2 Energy efficiency improvement action plan?   

All interviewees have unanimously replied that also is needed an Energy efficiency 

improvement action plan, at national and local level. 

 B5. 3 Other? 
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From the Spanish stakeholder point of view, it is important to take it into account in the 

city's energy planning. This planning must be long term and with the maximum political 

consensus. 

As one of the main strategic objectives in Germany is the reduction of primary energy by 

using all sources of heat recovery that could share the heating demand, the German 

stakeholder pointed that in the energy strategy plans will be always included the waste 

heat recovery from wastewater, from refineries, from innovative low-temperature heat 

sources such as heat from subway stations, data centres, or supermarkets. 

The Danish stakeholder pointed that in the local energy strategy it is already included as 

a central aspect the waste heat recovery but mentioned also that it would be nice if the 

national strategies and policies for that utilization of excess heat would have some more 

clear indications. 

Also the Belgian and the Italian stakeholders agreed with the fact that at local level it is 

also important to add heat recovery topics in the Municipal Urbanistic Plan. 

The French stakeholder pointed that at national level, there must be a difference between 

energy in industry and industrial production in general. As has been said, energy 

transition is primarily an economic transition and the policy makers can interface to make 

a change at local level, where there must be the capacity to develop projects. Two in 

particular seem of interest: the connection charges and billing strategy. At present the 

policy makers are still in the process of exploring and identifying the balance between 

general economic reasoning on the one hand and connection charges and the heating / 

cooling tariff on the other. Such investment balance is very variable: it might be argued 

that where much investment is done in energy efficiency on the demand side (building 

energy efficiency), the low volume of energy sold could be balanced by higher energy 

prices and in the opposite case, low demand side energy efficiency could be 

counterbalanced by higher energy volumes at lower prices. 

B6. Do you think that the demonstrators of ReUseHeat are relevant and scalable 

in your country? 

Should the results be shared with other communities? Which? Can the organization of the 

interviewee assist in the communication? 

Cooperation between different stakeholders in cities is important to develop smart, urban 

energy systems. This kind of cooperation needs to be added to the demonstrators of 

ReUseHeat in order to maximize the scalability and relevance of the projects. 

All the respondents are convinced that the demo cases developed on ReUseHeat project 

are relevant and scalable and represent a real starting point for the European 

development of the use of waste heat and a real help for municipalities, investors, 

stakeholders. 

The Romanian stakeholder, as national authority, pointed that The Romanian Energy 

Regulatory Authority could assist and support the dissemination and communication 

process. The reuse heat of the excess heat on the underground is a relevant project and 

maybe scalable. The results should be shared with the municipalities and public and 

private utilities. 
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From all stakeholders interviewees (the Spanish Public’s Administration, Belgium DH 

association, Swedish DH Board, Italian Commune and the German and French 

municipality) point of view the four demonstrators are relevant and may be very 

replicable, which means that the great potential of the cities in Europe in Hospitals, Data 

centres, underground, sewage plant can be exploited and developed, that will respond to 

the future energy challenges.  The challenge is to disseminate this information and bring 

it easily to policy makers and other relevant stakeholders. 

B7. Are there any financial institutes that you think would be interested in 

financing urban waste heat recovery projects? 

Is so, which ones? Does the interviewed person have a contact person at the financial 

institution? 

The most critical part of any waste heat recovery investment is ensuring the finances are 

secure. This can be challenging for WHR projects, particularly where more innovative 

technologies are involved. The demands required by project finance can significantly 

constrain the choices available to a project 

The issue of financing is always complicated, closely linked to the risk premium of each 

State and to the terms of execution and management of the projects. Each case is very 

particular and strongly influenced by the Country situation and the solvency of the 

project promoter. 

The opinion of the interviewees is generally the same, namely that the waste heat 

recovery investment is a sector that should be given a major importance, as it has both 

local and national impact. Each of them expressed their opinion on the financial 

institutions that need to invest, and some of the responses are presented below. 

The Swedish stakeholder considers that pension funds, cities can be interested, private 

investors could be probably less interested in urban waste heat recoveries. The 

investments in new distribution networks might be a matter for municipalities or state 

funding, and the urban waste heat investments need to be profitable enough to be on a 

market. 

The Romanian stakeholder point of view is that a financial institution may be very 

interested in funding urban waste heat recovery, as long as there is available a support 

scheme. 

The Spanish stakeholder considers that there are a lot of people/companies that want to 

invest in this kind of projects, but it is hard to find the feasible ones. 

In Germany the German Ministry for Economic Affairs and Energy has already a financial 

program and some banks, regional institutes, Climate Protection and Energy Agency have 

high importance of Heat recovery initiatives on local level. 

The Italian stakeholders considered that International Financial Institutions like EIB with 

ELENA funds would be interested in financing urban waste heat recovery projects. 

The France stakeholder consider that the big energy companies should be interested in 

investing into their future, should be one of the main drivers to change the energy 

landscape and ensure to be a step ahead of the non-conventional or smaller size 
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companies.  Generally speaking, it’s an emerging sector and all actors capable or 

interested in a long term advantage, should be be interested in investing in this type of 

solutions.    

The Belgian stakeholder pointed that Commercial banks are interested in financing 

district heating projects and would be interested in financing urban waste heat projects, 

provided that the project is economic viable. 

B8. What kind of ownership of urban waste heat recovery solutions do you find 

most appropriate? 

The stakeholders were asked about the form of ownership they prefer to adopt for waste 

heat recovery projects. Most of them pointed that Public - private partnership (PPP), 

Special Purpose Vehicle (SPV), Energy Service Company (ESCO), Customer-owned 

Cooperative are each appreciated, but it depend on the type of project and on some 

factors such as the residual heat source, who is the owner of waste heat, which parties 

are involved, who uses the residual energy, if there is an intermediate manager that 

transforms the residual energy into a certain way for its final use. 

The participation scheme must be made in such a way as all participants to win. The rule 

must be clear, to see the advantage of both parties. The business model should be to the 

advantage of all the involved partners. 

The Swedish stakeholder pointed that there are many different boundary conditions; the 

ownership of heat exchangers and centrals is sometimes with the district heating 

companies and sometimes with the customers. Depending on the boundary conditions 

the ownership that is most appropriate will vary. Urban waste heat recovery is, in 

principle the same thing as industrial waste heat recovery, in all of this relationship 

necessitates long-term contracts, trust, mutual need for heat. 

The Spanish stakeholder described a specific case where the City Council has applied two 

models: a private-public association in order to work under public works concession and 

subsequent management for a period of 30 years. The model allowed to take advantage 

of the expertise of the private sector and the solvency that the city council gives to the 

citizen. All together allows both parties to know the limitations and difficulties of each 

one and therefore, work side by side for a common purpose. City council and private 

company become necessary collaborators to carry out projects of extensive temporal and 

territorial scope. 

The Danish pointed that the ownership of urban waste heat recovery solutions highly 

depends on the company, some of them consider attractive to invest in equipment that 

improve their production, which is their core business, rather than energy efficiency. 

Financing highly depends on the size and type of company that is to deliver the excess 

heat, particularly between large and small companies. For the different heat sources and 

technical conditions, different taxing and regulation can apply, that can affect what 

financing scheme makes sense.   

The ESCO mechanisms, with energy performance contracts including O&M, is the 

preferable scheme for the Italian Municipality to implement urban WHR investments.   
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Customers  

In addition to specific questions, the customers were asked about the barriers they see 

for urban waste heat recovery investments. A set of specific questions, noted from D1 to 

D4, was prepared in the questionnaire developed under WP2.  

In the following, the questions that have been addressed are presented, as well as the 

synthesis of the answers to these questions. 

Question: What barriers do you see for urban waste heat recovery investments? 

- Lack of technical knowledge amongst technical providers 

Generally, the lack of technological knowledge is not considered a barrier. There are just 

few experienced suppliers: it can be a problem when the heat provider is not undertaking 

the heat recovery as part of its core business.  

- Lack of equipment providers 

This seems to be not a real barrier. It may be considered as a barrier, the existence of 

integrated solution providers on urban WHR. A main issue is to involve in this kind of 

project, a complex solutions’ provider. 

Also, generally, there is a limited number of companies that can provide the consultancy 

services needed to make use of the waste heat from areas where residual heat occurs. 

- The affordability of the equipment 

The equipment is not cheap, but it is valued according to the benefits of using this 

equipment. Anyway, it depends on the complexity of the project.  If there is prepared a 

(feasibility) study that gives the investor the assurance that the project is feasible and 

the economic indicators are advantageous, then it could be invested in this 

equipment/solution, even if they are considered expensive. 

For example, in Sweden, the investment cost of heat pumps technologies is around 

4000-5000 SEK/kW (400-500 EUR/kW) cooling. The timing factor for the customer is 

important. 

- Lack of qualified staff to install the technology for urban waste heat recoveries 

(who does the fitting; own staff or is it an external expertise; is this a job that can 

be created) 

This is not a main issue. Usually, the fitting will be done by external experts. The system 

maintenance (to the end user) could be done by the already existing staff. 

For the new projects, it will be more feasible to provide a solution at the same time as 

the construction works.   

- Is there competences available to operate the urban waste heat recovery 

solutions? 

From the point of view of a heat consumer, yes, there are competences to operate the 

WHR solution, because there are no considerable changes in the final heating 

installations. 

The related competences vary between customers. Some have cooling, as core business, 

others need to purchase services from external consultants. 

- The maturity of the existing solutions 
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The maturity and feasibility of existing solutions are very important to promote urban 

WHR. This aspect is essential if the customer intends to get credits from banks for 

installing this kind of solution. It is very important the solution to have “a history”. It is 

very useful to implement some pilot projects, for firstly. 

However, heat pump technology has a relative high maturity. But, the capacity and 

temperature ranges of urban waste heat are not mature. The concept of cooling/heating 

recovery to the DH network is not mature.  

- Replicability of solutions; 

The replicability is very important. Solutions are expected to be replicable. The fewer 

barriers, the more resilient is the replicability of solutions. 

The replicability could be high, the solutions could be developed within an existing DH 

network or smaller local district solutions can be carried out: urban waste heat recovery 

is suitable to both large and small DH networks. 

- Is there a legal framework in place to manage urban waste heat sources/ make 

efficient contracts? 

Usually, the legal framework will not be an impediment. The existing legal framework 

does not explicitly address urban heat recovery. But, in the participating countries, there 

is a legal framework that, generally could manage the urban waste heat sources. Many 

gaps have been identified in the specific field. 

- Is there a standardized permit procedure for urban waste heat recoveries? 

There is not a standardized procedure for urban WHR. There are available just general 

permit procedures for heat generation. 

- Does the configuration of existing DH networks allow urban waste recovery? 

The existing network configuration could allow the input of heat from urban WHR 

installations.  

However, for the moment, the heat injection from different sources in DH networks is not 

guaranteed or regulated. Lower overall operating DH network temperature can engage 

more heat recovery possibilities over time. 

- Is any alternative technology incentivized in such a way that it outperforms urban 

waste heat recoveries? 

In some countries, the renewable sources are incentivized to be used. The installation of 

thermal solar panels or high efficiency CHP technology could outperform the urban waste 

heat recovery. 

- Legionella legislation 

For the moment, this is not an issue for the most of respondents. 

- The possibility to measure heat consumption at apartment level 

For this purpose, it does not need to measure the heat delivered at apartment level. 

But, measuring the heat consumption at the consumer level is a great measure to 

demonstrate the effectiveness of an implemented action or a new technology installed. 

- Other 



ReUseHeat                                                                            D2.1 Stakeholder analysis 

 

Page 125 

 

One of the most important barriers to be overcome is to guarantee the (continuous) use 

of thermal energy during the contract and the project’s period. 

The contract period must be defined and respected by all the parties. The customer must 

remain in the contract for the entire period. Any change in consumption or contractual is 

not desirable.  

The current view and practice of the district heating associations, as well as of most 

consultancies also constitutes a barrier for waste heat recovery. These stakeholders 

continuously believe, that district heating should be based on the combustion of biomass 

or hydrocarbons and they do not consider HP to a large enough extent. 

The specific questions related to customers and the summary of answers are presented 

below. 

Question D1: Do you know if there is urban waste heat recovery in the city 

where you are? 

The respondents know that there is a large amount of energy wasted around the city, but 

they don’t know if it is economically used.  

The Swedish interviewed stakeholder mentioned that there should be a potential to 

include shopping centres, ice skating arenas and sewage water. This applies both locally 

and nationally. Low temperature waste heat is not as valuable in summertime as in 

wintertime. It is important to plan the usage of existing resources. City planning should 

include the available energy sources to try and optimize their usage. 

Low temperature heat sources are well suited for passive houses, pointed out the 

Swedish stakeholder. In passive house areas it is important to reduce distribution losses 

– more important than when the houses are energy inefficient. However, in this kind of 

houses the hot tap water must be generated using another heat source (to reach higher 

temperatures). In this case, heat pumps are common. 

As for examples, there are installed some heat recovery devices at few fast-food centres 

or industry units (egg: paper mills).  

In Denmark, there are currently two suppliers of excess heat for the district heating 

system in Skjern: one paper mill (which supplies heat equivalent to 45-50% of the 

annual demand in the city) and a local super market (that use the excess heat from the 

refrigeration chillers, and supplies heat equivalent to 30-40 households annual heating 

demand).  

In Italy the interviewed customer mentioned that there is a pilot project developed in the 

area, in which a pilot plant for energy recovery from the natural gas decompression was 

realized, together with a micro-DH network. When there is no district heating network, 

specific technological solutions of waste heat recovery should be implemented by 

industrial companies. 

 

Question D2: What is the value of recovering urban waste heat? 
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For the urban waste heat recovery projects, the most important aspect for the 47% of 

the respondents is related to the financial component.   There is a major interest in 

lowering the administration costs. Therefore, the economic and financial indicators of the 

project are of great importance (the price of heat, the generated savings, and the period 

of recovery for the investment). 

The Danish, Spanish and Swedish respondents are interested in environmental issues 

and CO2 emissions reductions. This is an important aspect of the quality of life in the 

city, the enrolment in the local environmental strategic objectives, as well as the image 

of our company. 

The Swedish interviewed stakeholder mentioned that the technology has not been tested, 

that supports low temperature heat source recovery. This is a hurdle to the customer, 

the customers wanted to have a margin that absorbs potential errors in their equipment. 

However, it should be noted that supplying heating and hot water is not a prioritized area 

for a building owner. These are areas that should work, no really demands from the 

customers on the functioning of the heating system. The end customer is not interested 

in the heating system. Interested parties are the building owners, the suppliers and the 

entrepreneurs that construct buildings. 

However, from another point of view, using excess heat is an alternative for the 

consumers and, at the same time, it is good for the environment and the socio-economy, 

so this is a win-win situation. 

As for example, in Denmark, the price paid for the heating is regulated by a heat supply 

Act and cannot be higher than the cheapest alternatives for supplying heat by the district 

heating company. (Heat supply in Denmark is regulated as a non-profit activity, meaning 

that district heating supply is not allowed to generate a profit). 

Question D3: Are you interested in purchasing heat from urban waste heat 

recovery? 

- If so, does price matter? Can a price premium be given to the environmental 

benefits? 

Taking into account the answers received from 13 entities out of 15 interviewed the 

customers are interested in purchasing heat from urban waste heat recovery, if the price 

is comparable or lower than the current district heat price.  

- Is it possible to purchase such heat in your city? 

The interviewees do not see a problem in purchasing such heat in their city. The problem 

is that the regulations/legal framework does not address this. 

The interviewed Swedish stakeholder had an interesting opinion, a tighter customer-

district heating provider relationship is envisaged to be necessary for the heat recovery 

to be possible. A partnership on waste heat recovery can extend to other forms of 

cooperation as well (an example is the possibility to disconnect customers at peak load). 

The price model should account for the waste heat having different value at different 

times (when the need of effect is high; in winter the price of the heat should be higher 

than in summer). To find a way of pricing the heat is crucial for this kind of business.  

In Spain, an interesting option would be to recover the residual waste heat from the 

underground or from the many database server rooms where the heat could be 

recovered. The price is very important for economic feasibility. 
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The German stakeholder mentioned that they already purchase waste heat, but pointed 

out that the price and the environmental aspects play an important role, but the 

dependency to one supplier represent an issue that has to be managed.   

In Denmark, the customers are interested in using excess heat, especially from the iron 

melting industry or from the paper mills. In the case of supermarkets, there were 

suggested to investigate the possibilities for use the excess heat in connection with 

replacement of cooling equipment in the refrigeration system. 

Question D4: Are you interested in investing in such a heating system? 

The overall answer to this question is positive. Some potential solutions are to be 

studied.   

The Romanian stakeholder mentioned that investing in these kind of systems is 

interesting so far as it recovers the money in an accepted period of time (up to 5 years) 

and the solution will generate overall savings. 

The rate of return, in the opinion of the Swedish stakeholder, must be convenient 

(conventional around 6%). It is however flexible to adjust with the payback period. It can 

be prolonged beyond a conventional time if the project is deemed beneficial beyond 

economic return. 

The Swedish interviewed customer mentioned that to invest in urban waste heat 

recovery, it is important that the quality that is built into the system is good. The 

customer needs to be sure that the heat is delivered on time, uninterrupted and at right 

temperature levels. The customer needs to be specific with the level of quality on the 

equipment that they request. The respondent would invest if it was part of determining 

the quality of the equipment and system. This means that customers need to have a 

good knowledge about the usage and potential of low temperature heat recovery. This 

knowledge is also important to builders and district heating companies. 

The responsibility and finding the correct value (price of the heat), in the Swedish 

stakeholder opinion, are two critical elements to solve for low temperature heat recovery 

investments. 

The French customer's opinion, related to investing in such a heating system, is that 

economic incentive would help to stimulate these types of solutions, especially in the 

case of reuse of waste heat for public building like a school or other similar 

associative/community. The customer would look differently on this topic 

The Danish representatives had an interesting opinion, considering that, the investments 

and the ownership is always a combination. The equipment producing the excess heat is 

owned by the industries. The district heating network is owned by the district heating 

company. Everything in between those is “a negotiation between the parties”, with 

includes many legal questions as well. But generally, the customers are interested in 

making investments for using excess heat if it makes sense economically. 

 


