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The RESCUE project focuses on the key challenges for further development and implementation of district 
cooling using low and zero-carbon-emitting sources, thereby enabling local communities to reap the environ-
mental and economic benefits of this mature technology. 

The main steps to extend the use of smart, energy efficient and renewable district cooling
systems are:

1. Dissemination of essential background information
2. Decision making based on (pre-) feasibility studies exploring cooling options 
3. Implementation, monitoring and optimisation

The RESCUE project focuses on steps 1 and 2 within the project duration addressing main actors and target 
groups, i.e. local authorities, utility companies, building owners, and financing sector. 

The key action of the project is to provide a number of target cities with a decision-making support package 
assisting local governments to account district cooling in their planning policies and to guide them when 
looking for cooling options best fitting to their Sustainable Energy Action Plans. 

The key outputs and main deliverables of the project available to everyone are: 

· An impact calculator which shows the key figures in comparison between Central 
and Distributed solutions,

· A set of guidelines and handbooks related to district cooling business and decision 
making process,

· Reports describing cooling energy market, energy performance evaluation as well as 
district cooling best practice and show cases.

If you would like to know more about RESCUE project please visit our website www.rescue-project.eu.
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DISCLAIMER

The sole responsibility for the content of this report lies with the authors. It does not necessarily 
reflect the opinion of the European Union. Neither the EASME nor the European Commission is 
responsible for any use that may be made of the information contained therein.
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Cooling of buildings is becoming more and more important. This is mainly caused by rising ambient tempera-
tures (including heat waves and local hot spots) and high internal loads in modern buildings due to less office 
space per capita, more electric applications (personal computers, servers etc.) and higher heating insulation 
levels.

The cooling energy demand for buildings varies depending on countries and their outdoor temperatures. 
Different buildings have different demands and identical buildings have different demands due to the kind of 
business within the building. 

Normally it is assumed that the cooling demand is driven by the climatic conditions but experience shows 
that the cooling of a building depends on two factors

·  A base load, independent of the climate, comprising internal loads originating from people 
and electric equipment.

· Comfort cooling that depends on the ambient temperature.

Cooling demand is, to a great extent, also a function of relative humidity – which is a particularly important 
consideration in high-humidity climate zones. One of the advantages of district cooling is the fact that the total 
cooling effect will be reduced, because the maximum capacity requirement will be less than the sum of the 
maximum capacity requirements of all the individual plants. Single-building systems must always be designed 
to meet each building’s peak needs. In general, district cooling needs around 15 per cent less capacity for 
the same cooling loads than distributed cooling systems. 

The base load for cooling is applicable only to the service sector and constitutes in the range of 40 to 60% 
of the total cooling energy demand. The Nordic systems are in the range of 55% to 60% while Lisbon and 
Vienna are around 40%. It is expected that the base load constitutes a larger part of the total energy demand 
for cooling in colder countries and a smaller part (about 25%) in warmer countries where the load for comfort 
cooling is predominant. While the influence of the base load is more considerable in Northern European cities 
on an aggregated European level this is of less importance. The Nordic countries are not densely populated 
and therefore have no great impact on the overall European cooling demand.
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3 CONTRIBUTION OF DISTRICT COOLING

The general idea of district cooling is to replace individual building cooling production units with a solution 
of distributed chilled water. The chilled water removes heat from the building’s own cooling system and thus 
provides a cooling effect. The whole system operates in a closed loop. Conventional cooling options are in 
general small, less efficient and have a higher energy demand. Properly utilized, centralising the production 
enables potential scale effect benefits, whereas conventional cooling options are geographically limited to the 
area surrounding the real estate. District cooling can instead be located in areas where its production would 
be the most advantageous, i.e. in proximity to water sources with cold water from which it would be possible 
to use cheap and environmental friendly cooling. The figure below shows a concept of how the chilled water 
is produced and distributed to customers in a district cooling system.

The main advantage of centralized large-scale district cooling is the flexibility it affords in selecting the most 
economic production mix for the chilled water. A typical set-up would be to use natural cooling as long as 
its water source is cold enough, absorption chillers when the production cost of heat is low, and electrical 
chillers for the rest of the production.

District cooling as a solution is not that well-known among local authorities. This is not so surprising when 
looking back on general surveys on future energy supply. Many reports define energy primarily as electricity. 
This results in the wrong impression that a) climate change issues can be overcome by solely dealing with 
electricity and b) electricity is the only sector to be dealt with. First of all, heating and cooling account for 
50% of Europe’s energy demand. Without focusing on sustainable heating and cooling solutions, nothing can 
be gained. The high sustainability of district heating and cooling results from its great potential to reduce the 
need for separate electricity production. But to get there, a paradigm shift is needed in order to recognise the 
possibilities of district heating and cooling. 
First, it must be acknowledged that energy demand does not equal electricity demand. Thus, it must be 
underlined that district heating and cooling can utilise surplus energy that otherwise would be wasted. 
A successful district cooling system is a system that is more energy-efficient than other local alternative 
solutions and profitable for society in the long run.
One crucial aspect for ensuring sustainable cooling solutions for the local real estate market is to develop 
concepts that provide clear evidence of being resource efficient in the long run and which demonstrate good 
environmental performance at low operational costs.

SOURCING. Sea water,
other natural sources and waste heat

PRODUCTION. 
Chillers/heat pumps Absorption

STORAGE

ETS. Energy Transfer Station

CUSTOMERS

ETS. Energy Transfer Station

DISTRIBUTION NETWORK

Source: Capital Cooling Energy Service AB
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The option of district cooling involves two major considerations: the most beneficial design and the supply of 
chilled water to customers within the distribution network. This section briefly describes the three most com-
monly used technologies and cooling distribution systems. The technology usually makes use of either natural 
cooling from local water supplies, such as the ocean and lakes; surplus heat used in absorption chillers, 
high-efficiency compressor chillers or the combination of these technologies. The architecture of a particular 
cooling plant’s system is dependent on available energy sources, economic and environmental variables. 

As this makes each cooling plant configuration unique, every city or urban area has its own 
specific conditions.

• Natural Cooling

Low temperature energy extracted from ground, water, and air requiring only a fan or a pump to utilise the 
cold. Natural cooling is about making use of locally available natural sources of cold energy (air, snow, ice, 
rivers, oceans, lakes, ground water) and thereby avoiding the expense of unnecessary energy usage. Thus, 
the availability of natural cooling offers a very simple, cost efficient and environmentally friendly cooling solu-
tion. It is possible to use a wide range of cooling sources for natural cooling as long as their temperature is 
low enough. Using air as a natural cooling medium therefore limits the usability to northern latitudes where 
it is cold outdoors for the main part of the year. Water is a more stable medium; the bottom of many lakes is 
still cold during the midst of summer, whereby the installation of pipelines deep enough may be subject to 
economic restrictions.

• Electric chillers

Conventional cooling options are normally air-cooled systems, whereas a chiller for district cooling plants is 
much larger and normally water-cooled from natural sources. Using a combination of frequency driven and re-
gular compressor chillers, it is possible to construct a highly efficient production plant. Frequency con-trolled 
chillers can expect an energy efficiency ratio (EER) of 5 to 14.

• Absorption chillers

An absorption chiller has the same basic functions as a regular chiller, with the distinct differences that it is 
a) driven by heat instead of electricity and b) uses a coupled pair of a refrigerant and  a solvent, e.g. water/ 
lithium bromide as working fluids. The only electricity used for the chiller itself is for pumping the working flu-
ids and it is therefore possible to expect a total plant electrical energy efficiency ratio (EER) of 15 to 25. The 
thermal heat EER is typically 0,7 to 0,74, for hot water around 90 °C.
As absorption chillers use heat as an energy source, due to its inferior energy quality, much more heat is con-
sumed than electricity. Therefore, heat as an energy source must be much cheaper than electricity in order 
to make this absorption technology profitable. A low heat price may be available if there is a district heating 
system where there is an over-capacity of heat from CHP installations during summer periods. 
Heating during cold months is normally expensive. For this reason it is more beneficial to use absorption 
chillers during summer when the cooling demand is in fact at its highest and heat price is low (provided that 
surplus heat is available).

8 District cooling



On environmental performance

From a cooling perspective, the primary energy and carbon dioxide emissions are the most relevant indica-
tors, due to the fact that renewable energy is already considered in non-renewable primary energy factors. 
Thus, it is not necessary to establish a separate criterion. 

The main reason that makes a district cooling scheme successful is that there are some dense cool-
ing demand areas in a city or a municipality and that there are some natural cooling or waste energy 
sources nearby these areas. These two criteria can be found in many areas and cities across Europe.

In order to develop sustainable district cooling solutions to attract investors, create jobs and a fit-for-the-future 
infrastructure for the local community, it is essential to apply a well-defined methodology while taking deci-
sions for developing the district cooling scheme with acceptable profitability at low risk. The complete 
business management of a district cooling project enables the quick assessment of economic options and 
also gives a clear picture of the overall strategic direction of the business project. Clear understanding of the 
opportunities and risks underpins the development of a successful project.

Among all the stakeholders in the district cooling scheme, such as the owners, operators of the cooling 
system, municipal authorities, national policy makers, district heating and cooling associations, educational 
institutions, investors, real estate owners and their tenants, three groups are essential:

The three key players

Building owners: especially those in the service sector, defined as all buildings excluding residential, indus-
trial, and agricultural buildings. Process industry facilities with high process cooling needs and large cooling 
users are also included in the category.

Key players in district cooling Schemes

LG

Energy 
Company

Building 
Owner

District 
Cooling
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Local Governments: policy makers, making a level playing field for district cooling, easements and permits 
for the development of district cooling. These stakeholders include:

· City development/planning department
· Building department
· Energy department
· Environmental department
· Public Building and Facility Management

A local municipality could decide to go forward with actions to develop and establish a district cooling infra-
structure scheme and cede some or all of the stages of development to third parties. Local municipalities can 
become an energy utility in their own right. This presents a unique opportunity to generate new income and 
fund wider objectives. It is crucial that public sector initiators understand and adopt a commercial approach 
to district cooling projects, more commonly associated with private companies. 
Although district energy projects can deliver a number of societal and environmental benefits, they must 
be financially viable and economically sustainable over the long term. Therefore, a pragmatic commercial 
approach needs to be adopted.

Local utility company/energy company: a developer and/or the operator of the district cooling scheme. 
This stakeholder can be represented by local district cooling companies; infrastructure providers, ESCOs or 
other companies, which can take the mandatory role of developer and energy supplier of district cooling.

Private sector actors include different type of companies, which are able to offer a range of approaches, 
from contracting to the total project development, operation and ownership.

Each of these players may play more than one role in a project, and there can be numerous points of entry 
into the different stages of development. A municipality may set an area-wide energy vision and play the role 
of a project sponsor e.g. for energy mapping and feasibility studies. Equally, a municipality may wish to invest 
in developing projects themselves. Municipalities and other public sector actors may be the key to the viability 
of a project simply by connecting to the district cooling system. Builders and building operators can also 
profit from energy projects and play a key role in providing major parts on the demand side.

Here are the most common barriers that have to be overcome:

· Local authority: Lack of interest. 
· Energy utilities: Fixation on energy production instead of smart use of energy (Low Primary Energy). 
· All stakeholders may be wary of the technology because of financial issues and the lack of experience in 
district energy. The latter partly explains why Paris has a district cooling scheme and London does not.

· Building regulations / building code.

The operator of district cooling needs to be perceived as a supplier who can secure a long term reliable 
ability to provide a sustainable solution. To build confidence in relation to the local real estate market is para-
mount. This needs to be combined with technical competence and engineering know-how. It means under-
standing how each business scheme option operates, and to adapt the design to meet the aspirations of the 
key stakeholders.
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To evaluate which business model fits the specific local market needs for district cooling services, the 
stakeholders in a city / municipality should consider the most appropriate solution to develop, own 
and operate the district cooling schemes. Some of these considerations could be:

· financial situation and levels of profitability,
· level of control,
· willingness to take risk.

Public sector organizations or non-profit organizations generally view investment in infrastructure as a means 
of achieving broader objectives and are willing to accept a longer-term payback.

Market intelligence on the potential customer buildings is strategically important and should be a high priority 
for all the work being conducted. It is also essential to determine and compare environmental performance 
and understand how different choices affect viability and public perception. Right timing is a key factor in 
the development of district cooling schemes; existing buildings are typically not able to connect to a district 
cooling system until a major refurbishment of their own cooling equipment is required.

On Barriers

As one of the district heating and cooling associations expressed:

“People are scared away by high investment costs, business cases are hard to find and to find 
them a huge amount of money has to be spent.”

Another barrier is the lack of visibility of who is in charge of developing a district cooling system, for example 
where there are no local energy companies present in a city or municipality. Examples of countries with this 
problem are the UK and Belgium. The profitability is often quite low for district cooling schemes but when the 
systems are in operation, they give a rather low but stable revenue, as it has been proven in Helsinki, Stock-
holm and Vienna, among others.

Handling barriers

Ways to handle the barriers to the new development of district cooling may be by legislation, for exam-
ple, concession, where customers in a certain area are obliged to connect to district cooling. One problem 
could be that this could create higher costs for the community, should the district cooling product become 
more costly than the alternatives, thereby undermining development in other fields (taking money from other 
sectors). Another way may be using subsidies for district cooling but this could produce similar problems to 
those caused through legislation. However, in view of the subsidies granted for wind and solar projects this 
could be seen as “fair”. Another question concerns the scope (volume) of these subsidies and the manage-
ment thereof. A third way to handle the barriers is by internalising all the costs in a fair way, in order to ensure 
transparency. This can be achieved, for example, by setting costs of pollution, the price of primary energy and 
CO2 taxes for all cooling installations and under these conditions district cooling should be able to compete 
with alternatives.
Growing interest in developing a community’s carbon footprint reduction, energy resilience and reducing 
reliance on sources outside the region or local community is making local solutions for heating and cooling 
supplies more attractive to communities across Europe.
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4.1. UTILITY & ENERGY COMPANIES 

Cooling demand

Whereas the observed difference in cooling demand between different buildings depends to a high extent 
on the usage of the building, in order to establish an individual building’s demand, it is necessary to have a 
detailed knowledge of how a building is used. In the case of a pre-existing cooling system, the output from 
cooling demand is seldom measured and the electricity supply for these cooling devices is normally just a part 
of the total electricity delivered. In some studies, the residential cooling demands have been assumed to be 
45% of the service sector cooling demands. Key performance indicators are: the number of inhabitants in the 
city for assessing market potential, the European Cooling Index and the level of knowledge concerning how 
the outdoor climate affects the comfort cooling demand in the city.
The highest cost for cooling per MWh would most likely be a new investment for connecting a small comfort 
customer in Denmark where the electricity price is high and HFC refrigerants are banned. 
The other extreme would be a re-investment for a server centre in a country with a low electricity price. 
Our advice: do not make your investment decision based solely on customers’ calculations; the risk of 
unused capacity and high capital expenditures is too high.

Environmental perspective

We recommend using these three labels for the environmental evaluation of district cooling system:
use of primary energy (PEF), share of renewable energy sources (RES) and carbon dioxide emissions.

Labelling and classes

4 DISTRICT COOLING BENEFITS - A STAKEHOLDER SPECIFIC VIEW

SERVICE SECTOR NEW ENVIRONMENTAL PRODUCT

INDIVIDUAL PRICING CAPITAL INTENSIVE

TEMPERATURE DIFFERENTIAL

CLASS
PEF

fP,dc [-]
CO2

KP,dc [kg/MWh]
RES

Rdc [%]

1   0,17   28   95

2 0,17      0,25 28      40 95       93

3 0,25      0,35 40      57 93       91

4 0,35      0,55 57      89 91       86

5 0,55      0,80 89      129 86      81

6 0,80      1,30 129      210 81       73

7   1,30   210 73

1  Energy efficiency ratio (EER) is the performance indicator for cooling devices expressing the ratio between the output cooling energy 
from the evaporator and the input electricity to the compressor.
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Class 1:   Top class, reachable only for deep sea water cooling plants.

 Lower limit of co-efficient of performance (COPel) 15.

Class 2:  High efficient DC plants with the large amount of natural cooling. Lower limit COPel 10,4.

Class 3:  DC plants with some natural cooling. Lower limit COPel 7,4.

Class 4:  DC plants with cooling towers in warmer countries. Lower limit COPel 4,7.

Class 5:  Efficient local air-cooled building solutions. Lower limit COPel 3,2.

Class 6:  Most older local air-cooled building solutions. Lower limit COPel2,0.

Class 7:  Poor performing local air-cooled building solutions. 

The non-renewable primary energy factor takes the processes of extraction, processing/refining, storage 
and transportation of the fuel into consideration. You can calculate the primary energy factor according to 
the standard EN 15316-4-5, as this is valid for district cooling systems as well. The carbon dioxide emission 
factor uses the same concept as that used for deciding on the primary energy factor, except replacing non-
renewable energy factors with specific carbon dioxide emission factors.

On pricing

District cooling is a product which today is aimed mainly at the service sector. The price for district cooling 
is in most cases based on a market pricing. Basically, the price equals the value the customer is willing to 
pay for a product with the addition of the potential added value to the customer’s business. The price varies 
among countries and different users of cooling and is substantially based on local conditions. 
For example, a new 500 kW customer installation can differ from 45 to 140 EUR/MWh with a EU28 average 
of about 81 EUR/MWh.
Based on this, individual pricing has been proved to be the best principle as it takes each customer individual 
situation into account. By careful inventory of each customer’s existing internal cooling system together with 
information about costs for electricity, maintenance, age of equipment, financial data, etc. it is possible to 
calculate the customer’s ‘own costs’ for his on-site cooling system. In order to attract the potential customer 
it is often necessary to present a price lower than their current costs, but at the same time, not so low as to 
compromise the economy of the district cooling system. The connecting fees (installation fees) can also be 
introduced, in order to balance out the initial negative cash flow. 

Contact with customers

Experience from established district cooling systems in some cities shows that many real estate owners have 
no concept of district cooling. This could even happen in cities where district heating is already established. 
It should not be taken for granted that district cooling is well-known. Before a product is presented and the 
benefits are accepted it will be harder for the market to grow. 

While searching for promising customers, emphasis should be placed on:
• a stable cooling demand throughout the whole year for some customers,
•  environmental awareness and interest in sustainability and their business activities that generate more 

cooling demand such as data centers, medical industries and research centers with extra requirements 
for back-up systems. The latter will keep their existing internal system for back-up while using district 
cooling as their primary cooling supply.

Previous experience in district energy is advantageous as many perspective district cooling customers are 
already familiar with district heating technology and there is an established utility-customer relationship.
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How to start

Institutional buildings like universities, hospitals are often used to be connected to energy networks that could 
supply heating and cooling to entire campus areas and can, by their nature, be important starting points for a 
market buildup. 

Summarizing the reasons why utilities started up district cooling schemes:
•  Top management that believes in the district cooling business although initial investment costs 

are huge and return on investment rather low. 
• Competition – “we are able to sell both heating and cooling as for example heat pumps can”.
• New interesting environmental product on the market.
• “We recognized the opportunity for doing profitable business“.
• Selling more district heating and being able to produce electricity longer in the summer period.
•  Demand from building owners (these serve as key customers then) possibly caused by restrictions 

from the municipality (concerning re-cooling devices on facades).

The business- and market-driven approach and the environmental aspect of district cooling will improve the 
environmental image for the whole energy company. In Sweden and Finland, a strong driving force has been 
the competition between district heating and heat pumps sector and the ability to produce more electricity 
during the summer period using excess heat from combined heat and power installations (CHP) for driving 
absorption chillers. Pre-conditions for developing the district cooling scheme are:

•  Dedicated and specialised personnel with the right knowledge of how to develop district cooling. 
The technical department should possess knowledge on reaching rather higher return temperatures. 
The higher the temperature differential (a difference between supply and return temperatures), the less the 
flow required in the water distribution, enabling the purchase of smaller pipe dimension. Every degree of 
lower return temperature normally corresponds to 10% higher flow demand. District cooling suppliers re-
quire knowledge of the  technical installations inside the building to be in a position to discuss the connec-
tion to the district cooling systems and how to reach a high temperature differential. Both the customer 
and the district cooling supplier would benefit from the subsequent lower investment and pumping costs.

•  Strong market focus and right pricing. Firstly, a rather large area is investigated in order to get a general 
overview. The most promising subareas are then to be identified according to these conditions as follows: 
a number of customers with a steady cooling demand, possibility to connect them, and the location of key 
customers not too far from the intended location of the cooling production plant. To sum up, district cooling 
is the right economic solution when it serves a sufficiently dense area.

Where to start

Be aware of the fact that in most cases property owners underestimate the maintenance costs of alternative 
solutions to district cooling. From the company’s point of view an ideal opportunity to install a district cooling 
system would be timed with either the refurbishment of district heating pipes or the expansion of the district 
heating system. However, securing key customers before investing heavily is necessary in order to prevent a 
financial downfall. It is necessary to gain commitment from partners and potential customers to participate in 
investigating the opportunity further. If a sufficient number of commitments can be collected, then the outline 
of the project can be defined well enough to take it to the next stage. A commitment could include a memo-
randum of understanding (MOU) or a letter of intent (LOI).
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On ownership

You may be owned by a municipality or be a private legal entity: either way, the operation of the district cool-
ing will be the same. An examination of the ownership situation in Germany reflects a situation in Europe quite 
well. There are relatively few district cooling schemes in Germany based on an extensive cooling system as 
opposed to general sale of cold as a third party (contracting) or heat delivery for cooling production (via ab-
sorption chillers). In addition, there is no difference for private or public companies. For instance, the district 
cooling grid in Hamburg is owned by a private company, whereas the one in Munich is municipality-owned. 
There are schemes that are owned by private companies with a state as majority owner. Unfortunately, no 
conclusions can be drawn from this, due to the small sample size. Local circumstances affect the develop-
ment of a district cooling scheme rather than an ownership question. However, in theory, municipality-owned 
companies are more willing to invest in energy efficiency technology, even in the face of the uncertain eco-
nomic outlook because of its environmental benefits. In reality, municipality-owned companies have to operate 
in an economically viable fashion in order to satisfy the dividend distribution expectations of their owners (the 
municipalities).

The most comprehensive database currently lists more than 130 district cooling schemes in Europe (EHP, 
2014). However, there are no data available on the distribution of publicly and privately owned schemes. 
From general experience it can be said that none of the two can be perceived as better than the other. It 
depends very much on the market conditions and the regional setting as well as on the capabilities of the 
municipality or the private utility.

On phases of the project development

Setting the proper business model depends on the ownership structure. If there is already a company that 
operates a district heating system, it is most likely that the same company will be the carrier of a possible 
new business like district cooling. If there is no existing district heating company, the ownership options need 
to be evaluated further. Each type of ownership has a different number of possibilities and level of control to 
develop the district cooling business. The  main objectives for development of district energy systems are 
economical viability or profitability, security of energy supply and environmental aspects. One initial first 
consideration is to establish whether any in-house  knowledge exists or if some partnership is required. 
The hybrid solution can be set up for the development phase, with the intention of handing over at a suitable 
time. Examples of hybrid ownership are temporary arrangements such as joint ventures (JV) or special project 
vehicles (SPVs). 
Project actors shall appoint a body that becomes an authorised representative to take the necessary lead 
to develop the district cooling project further. It is often easy to delegate key parts of the process, or even 
the whole job, to consultants or companies that are specialised in energy projects. However, it is important 
that the authorised representative has a sufficient level of knowledge and time to understand and assess the 
recommendations made by consultants.
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Phases of the project development:

The business manager organises and develops the business case including contracts with customers, initi-
ates the entity for the operations, makes partner contracts, pre-investments and secures access and permit 
contracts. The system’s design needs to be defined and the procurement planning and execution conducted. 
The proposal for the Business Development phase should ensure that the project will be a long term profita-
ble district energy business. The proposal should also include different fall-back scenarios including a worst 
case scenario which has a business value at least equal to the cost related to execute this phase. The reali-
sation phase is achieved if conditions for full scale investments are reached, the Investment Board has made 
a final investment decision, and the business manager has been assigned to organise a full-scale business 
project organization. Based on this, the next step involves the transfer of the project to the long-term operator 
who is in charge of the operation and maintenance.

Once more, it is apparent that district cooling systems are very capital-intensive projects that do not yield so 
much revenue. If there are other projects with a faster return on investment these will be favoured, such as 
investing in renewable energy.

Is a decentralised absorption chiller solution an option?

In order to avoid the construction of the district cooling pipe network, you can think of installing an absorption 
chiller driven by heat from the existing district heating network in a subarea close to your customers. In any 
case, one must be aware of certain disadvantages of such a system: the temperature in the district heating 
network is usually lower than the required supply temperature for the operation of absorption chillers during 
the summer season. Increasing the water temperature results in the increase of energy losses. Moreover, a 
low temperature differential in the district heating section of the network will increase the return temperature 
of the district heating network with the following consequences: decreased heat recovery in the flue gas 
condenser and reduced power production in the combined heat and power (CHP) plants. In our survey, no 
energy company providing only decentralised absorption have presented positive financial results.

Technical issues

Unlike in the district heating sector, avoid designing your network with long transition pipes. Focus on achiev-
ing as high a temperature differential as possible and setting technical requirements for your customers to 
connect to the district cooling network. A too low temperature differential would have three main consequen-
ces: lack of capacity in the distribution network, high pumping costs and reduced utilisation of natural cooling 
resources. In general, pipe sizing criteria are governed by four key factors: the system temperature differen-
tial, the maximum flow velocity allowed, the distribution network pressure and the minimal differential pressure 
requirements to service the most remote customer.

The development process for District Cooling. Source: Capital Cooling Energy Service AB

Business leads
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Lessons learnt from other district cooling systems.  

• Keep the time plan on track.
Secure key customers first.

• Overestimation of customer cooling demand is a common mistake that should be avoided by evaluating de-
mand carefully. However, capacity-independent investment costs for pipe infrastructure are the 
dominant factor, compared to the small capacity-dependent cost difference of different pipe diameters.

•  Production solution for the district cooling system must be optimized, taking into account the locally 
available sources and local conditions.

• Pay attention to the temperature differential (ΔT) risks. 
• Always take into consideration permission issues.
• Surveillance pipe system (leakage detection system) has to be adapted for cooling distribution, with 

special requirements compared to the distribution of hot water. Traditional uninsulated copper wires 
give too many false alarms when used for cold water pipes.

Things to be kept in mind

•  Inform your future might-be customer of all benefits of district cooling. The single building owner needs 
information about the primary energy factor including the background, the importance of a low primary 
energy factor when different energy conservation methods are evaluated and the differences in the primary 
energy factor of various energy sources.

•  You can also start with an institutional district cooling (stand-alone solutions for one big customer such as 
an airport) but this cannot be easily integrated into a larger district cooling customer due to its distance to 
other potential customers.

•  Higher base load than expected. As the example from Stockholm shows: the utilization period turns out to 
be significantly longer than expected. Approximately 50% of the load is caused by the all year round need 
for process cooling of computers and refrigerating/freezing equipment. 

•  The cooling price is composed of base load price, eventually one-time fee for the network connection and 
the energy price.

17District cooling



ARE YOU AWARE OF YOUR ELECTRICITY CONSUMPTION FOR COOLING?

MARKET PRICE FOR DISTRICT COOLING =
LOCAL ALTERNATIVE COST OF A CUSTOMER + ADDED VALUE

4.2. USERS OF COOLING SOLUTIONS – BUILDING OWNERS

Typical district cooling consumers

Public and commercial buildings such as offices, governmental and public buildings, hotels, universities, hos-
pitals and airports are known as potential clients of a district cooling network. A lot of process cooling is also 
needed in data centres, medical and process industries.

On cooling demand

The property owners usually do not measure the electricity consumption of the cooling system at all and in 
some rare cases the compressor electricity demand is measured but very rarely the auxiliary equipment, such 
as pumps etc. The electricity demand for the cooling system disappears in the total electricity demand of the 
whole building. The property owner therefore is rarely aware of his current cooling operational costs.
Only customers with a high base load demand would benefit from chillers with natural cooling mode. 
There are pure comfort customers in the northern part of Europe with around 400 equivalent full load hours 
up to shopping centres and hospitals with a high base load in the southern part of Europe which can have an 
equivalent full load hours of around 4000 h. Server centres are almost pure base load customers and close 
to 8760 h. 
Equivalent full load hours = (Energy demand in MWh per year)/(Installed capacity in MW).

On pricing

In general, one is used to paying for energy services a price according to the tariff structure, i.e. the same 
price for all customers within a certain group, size and demand. In many EU countries, this is the only pricing 
structure allowed. However, if district cooling is not included in applicable laws and regulations, your price, 
with the exception of prices in Denmark, can be set up individually for you.
There is an additional value normally not considered by the building owner while evaluating the district cooling 
price: reduced risk, increased availability, increased price stability as the impact of the electricity price on 
district cooling price development is only partial and, what is more, floor area otherwise used for the installa-
tion can be used for other purposes. Another important benefit is that the price components (access fee, 
fixed fee, capacity fee and energy fee) can be negotiated and adjusted to your needs.
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On ownership of the district cooling system

The energy transfer station (customer substation) is required to separate the district cooling distribution net-
work from the building’s secondary system and is usually owned by the property owner. The station is either 
sold or specified by the district cooling provider and consists of a plate type heat exchanger with measuring 
and controlling equipment. Your connection to the district cooling system must fulfil technical requirements 
set by the district cooling network operator. The higher the return temperature from your installation, the bet-
ter the energy efficiency performance of the whole district cooling system.

Is a decentralised absorption chiller solution an option? 

Instead of connecting to the district cooling network, you can think of installing a decentralised absorption 
chiller and purchase heat for its operation from the district heating network. This option requires installing 
much larger cooling towers on roof tops as the coefficient of performance (COP) for absorption related to 
heat as the driving energy is lower than the coefficient of performance (COP) of electrical chillers. However, 
you will lose the added value associated with district cooling connection; thus its simplicity, flexibility, space-
saving and enhancement to the  local environment. 

Comparison with conventional cooling options

Under certain conditions, more advanced systems with better performance are competitive with district 
cooling, such as aquifer systems, high efficiency chillers cooled by wet cooling towers, other geothermal 
systems, natural cooling systems with a river, the sea or a lake as cooling source.
Examples of basic types of customer’s alternatives are:

•  Direct cooled “rooftop” type of chillers.
•  Chillers cooled by dry coolers.
•  Chillers cooled by wet cooling towers.
•  Individual, small wall-mounted coolers.

Higher value for a DC-cooled building

There are some added values related to buildings when served by district cooling:
•  Each square-metre gained by reducing the need for in-house cooling equipment can be a tremendous 
advantage, especially in city centres. 

•  Flexible adjustment of supply to demand, both comfort cooling and process cooling.
•  Floor-space saving.
•  No use of cooling agents (chemicals) at the customers’ site and thereby giving a solution for 
replacement of phased-out CFC / HCFC in cooling systems.

•  No noise and water consumption, lower electrical transformer.
•  Respect of the integrity of the building (historical architecture).
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4.3. LOCAL GOVERNMENT/AUTHORITIES AND DECISION MAKERS

The cooling market is rapidly growing and is dominated by the conventional technology with local electrical 
chillers (Tvärne & Frohm, 2014). These chillers have a low coefficient of performance (COP). Without inter-
vention by local authorities or other authorities, the use of production and distribution of electricity will expand 
substantially, which will lead to a need for investment on stronger local electrical distribution networks. Local 
authorities can take the lead in optimising energy infrastructure investments (often across several owner / ope-
rators) thus avoiding unnecessary investment.

On the role of local authorities

Local governments are the frontrunners of the movement towards a vision for the whole community by setting 
policies, strategies and related regulations. If there are no regulations on district cooling in the municipality, 
local governments may use a unique opportunity to adopt supportive regulations on district cooling develop-
ment provided that district cooling has a better environmental profile and performance than the alternatives. 
High environmental performance of the district cooling product can be shown by: primary energy factor (PEF) 
and carbon dioxide emissions calculated in kg/MWh. 

The important role for a local authority is providing political commitment. A local authority can initiate the 
mapping of buildings which can be of different detailed level, pre-feasibility or feasibility study. The main chal-
lenge after that is linked to the development stage, where financing is the major issue. In order to implement 
a district cooling business, usually a partner such as an energy company is needed. This partnership can take 
several forms: mostly, the task is taken on by a local enterprise in the form of a municipality-owned energy 
company. If the municipality does not have the possibility to manage a local energy company with the neces-
sary know-how and / or financial strength then a liaison with an experienced energy provider can be an option. 

Too many feasibility studies were made without any further steps. One plausible explanation for this 
is that issues are approached in a technical manner only, omitting the  whole business potential. Numerous 
authors of studies do not see the sufficient business value and an isolated district cooling seems to be just a 
tiny part of the business portfolio. Additionally, high initial investments, lack of natural cooling resources and 
perception of missing customers are listed as reason for stopping the project during the feasibility phase.

Supportive regulations

Local authorities can support the development of district cooling by appropriate legal measures:
•  Using the existing regulatory framework for buildings and adapting them to encourage district cooling 
development or even in some cases imposing obligations for new buildings to connect to district cooling 
networks. District cooling zoning (e.g. Paris due to preservation protection and the legionella issue) would 
assist in making front-loaded investment safer but may face political opposition in many countries. Man-
dating district cooling ought to be conducted only in areas where density levels render it appropriate. In 
Denmark, municipalities are allowed to impose mandatory connection for new buildings, but not for existing 
buildings.

FRONTRUNNERS MANDATING DISTRICT COOLING IN 
DEFINED AREAS

POLITICAL COMMITMENT FEASIBILITY STUDIES
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•  Coordinating and facilitating permits for major road excavation works – laying district cooling pipelines – 
are the most supportive measures with which local governments can ease the whole process. 

•  Permitting the use of water for natural cooling (i.e. rivers, see water, lake water) and support land use 
applications for cooling plants, bearing in mind the needs of the environment. 

•  Including district cooling in the Sustainable Energy Action Plan (SEAP) assists in establishing its actual 
implementation in the community as any measure included requires the political will of the local council. 
Secondly, it can be used as a guidance document for the municipality that needs to act as a transfer 
medium between technical experts and citizens, businesses and industry.

•  If the public authority can afford a long-term investment, it can assume ownership of the district cooling 
plant, or at least guarantee loans to do so. In Denmark, municipalities providing capital for a district cooling 
company must do so under conditions similar to conditions that a private market investor would have 
requested. 

Supportive regulations are not restricted to regulations that directly promote or facilitate the uptake of 
district cooling but can also include regulations that restrict the use of alternative actions or technologies. 
For example, restricted permissions for building local cooling towers and coolers on rooftops do not only 
support district cooling but hold benefits for the health of the community by reducing risk of legionella disease 
and also the leakage risk of refrigerants. Eventually, introducing a carbon tax as a burden on carbon intensive 
technologies will direct the market to low carbon emission solutions, such as district cooling.

Once a network is established and buildings have gained access to district cooling, a requirement for all new 
cooling installations within the reach of the network to connect to the system rather than installing their own 
capacity ensures that maximum advantage is extracted from the network investment. Since district cooling 
networks and cooling plants are major capital investments, long term (20-30 years) concession agreements 
are required by any third party investor/operator in order to have investment certainty.

Any regulations on the maximum energy use in buildings should be based on primary energy use rather than 
on metered energy use inside the building. The latter method disadvantages district cooling as the opportu-
nities provided by district cooling to supply cooling energy into the building with a much lower use of primary 
energy are not captured in the comparison.

Energy Efficiency Directive

In the directive1, “efficient district heating and cooling” refers to a district heating or cooling system that uses 
at least 50 per cent of renewable energy, 50 per cent waste heat, 75 per cent cogenerated heat or 50 per 
cent of combination thereof.
The Energy Efficiency Directive specifically acknowledges the Covenant of Mayors initiative and the role of 
local authorities in achieving significant energy savings, and calls for Member States to encourage munici-
palities and other public bodies to adopt integrated and sustainable energy efficiency plans. Exchange 
of experience between cities, towns and other public bodies should be encouraged with respect to the more 
innovative experiences (Preamble (18)).

The directive also requires Member States to provide data on public buildings and their energy performance 
(Article 5 (5)), and to encourage public bodies including regional and local government to adopt an energy 
efficiency plan (Article 5 (7)). Data on energy performance of buildings is an essential input into modelling 
future district cooling systems during the scoping or planning stage.

1  2012/27/EU, http://ec.europa.eu/energy/en/topics/energy-efficiency/energy-efficiency-directive 
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Article 7 (9) allows for alternatives for Member States to setting up an energy efficiency obligation scheme 
under Article 7 (1), which includes “regulations or voluntary agreements that lead to the application of energy 
efficient technology or techniques and have the effect of reducing end-use energy consumption“ (Article 7 
(9(c))). While this obligation aims to introduce energy efficient technology, the focus on reducing end-use 
energy consumption rather than primary energy consumption is a weakness of the Directive and this has the 
potential to hinder the development of primary energy efficient district cooling.

The directive also asks for the provision of individual time-of-use metering where possible for electricity, natu-
ral gas as well as district heating and cooling (Article 9) and requests that final customers receive their billing 
and energy consumption data for free (Article 11 (1)). This article impacts on the metering requirements for 
serving district cooling customer.

One should bear in mind that almost all district cooling systems in the Nordic countries have been done 
without any subsidies. One important aspect why district cooling has been so successful in the Nordic 
countries is because there are many strong local energy companies in the cities that have had the economical 
strengths to develop a district cooling scheme and many have used European Investment Bank (EIB) loans 
for the development. Generally these local energy companies already have an established district heating 
business. Only two cities in Sweden have received subsidies to develop district cooling.

It is almost a must that buildings owned by the municipality, which are suitable for connection to the plan-
ned district cooling system, also become connected. The opposite would be very negative from the Public 
Relations-point of view; if the municipality does not trust the new district cooling system, why should then 
private property owners do so?

District Cooling Fact Sheet

System-oriented technology – district cooling in most cases saves primary energy. Resources that are 
exploitable in a difficult manner for a single building can be used at a system level. Encourage compact 
development in your city; it will improve the efficiency of district energy systems while reducing capital costs.

Natural cooling. All district cooling systems analysed in the frame of the project use natural cooling. 
The geographical position and more specifically, the presence of water were main reasons for establishing 
cities in the past and therefore most cities in Europe are located near rivers, lakes or a coast. 
One more reason for developing sustainable district cooling solution in these cities. 

Cooling demands are almost always lower than the full cooling demands, since all cooling demands 
are not met by cooling supplies. Building owners chronically overestimate cooling load requirements.

Infrastructure. The most obvious benefit to the city is the significant amount of infrastructure that 
will be added to the community. 

Additional Income. Owned by municipality, a district cooling system can capture cash flows that 
were previously paid for imported natural gas or electricity.

Things to remember

•  Even the Louvre museum in Paris is connected to a district cooling system. 
•  District cooling is an infrastructure project and these are characterized by high initial investments 
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and long-term but steady income.
•  District cooling would help to improve data on energy statistics. Hence, district cooling supplies 
are regularly measured for billing purposes.

•  The ability to use district heat for district cooling made this technology extremely interesting in countries 
where district heating sector is already developed such as Sweden, Finland, Denmark.  

•  Using a benchmark on market demand per meter of distribution (kW/m of piping) will give you an indication 
whether it is economically feasible to deliver district cooling in a certain area. This benchmark value will 
vary for every local market in question and depend on production costs but in most cases, it should not 
be lower than 2kW/m. 

•  Building owners and end-users are inclined to sign long-term agreements with municipal owners rather 
than with private actors as they have higher confidence in the municipality. 

•  Seasonal heat gains (losses) in buried distribution systems are small due to the normally small temperature 
gradients between the chilled water and the surrounding soil, e.g. 0.01 K/m. Hence, only supply district 
cooling pipe is insulated.
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