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This guide presents the case for district heating as an environmental option for the
community and an investment in future sustainability across the EU 25 member states and
beyond. This guide is useful to anyone involved with district heating and cooling systems,
either as user or generator of energy. It primarily addresses senior decision-makers at
government and local government level but is also applicable to facility managers,
building owners and managers.

In addition, the guide is intended for the international community as a tool for policy
makers, in relation to the directives on CHP, renewable energy sources and energy services.
It could be utilised by financial institutions and commercial banks for gaining practical
information on district heating for financing refurbishment projects. 

This guide has been produced as part of the DHCAN project ‘District Heating & Cooling
and CHP: Promotional Materials for Candidate Countries and Pilot Actions in Hungary
and Romania’. Other guides in the series are listed below. The project is supported by the
European Commission under the SAVE (Special Actions for Vigorous Energy Efficiency)
programme. 
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EXECUTIVE SUMMARY

THE CASE FOR DISTRICT HEATING

The fundamental idea of district heating
is a piping network that allows multiple
energy sources to be connected to many
energy consumersultiple energy sinks.
Throughout the world, the main driver
making the business case for district
heating is the use of thermal energy that
will otherwise be wasted. In particular,
district heating allows the efficient use
of thermal energy from combined heat
and power plants (CHP), refuse
incineration plants, waste heat from
industrial processes, natural geothermal
heat sources, and  fuels which are more
easily used centrally including
renewables like wood waste and
residues, as well as coal and peat.

Using one or more of these five energy
sources in district heating schemes can
increase energy security. Fuel supply
reliability and flexibility is enhanced by
using indigenous fuels like biomass or
waste. Power grid reliability is
strengthened by generating power nearer
to population centres and with CHP
demand is reduced by supplying heating
or cooling through district heating and
cooling (DHC) systems.

Integration of these sources of available
waste heat means that district heating and
cooling produces significantly lower
emissions of greenhouse and other gases,,
compared to alternatives. It is also much
easier to make sure that emissions targets
are reached with a small number of large
producers than a large number of small
producers.

Even when a large plant supplying district
heating is using the same fuel as small
decentralised boilers, air quality in the

immediate vicinity is still enhanced. This
is due to better pollution control
technologies at large centralised plant
and higher stacks. At least one city,
situated in a basin has solved its problem
with smog, by means of district heating
supplied from CHP plant situated outside
the basin. 

From the perspective of building
owners/managers, modern DHC offers
economic and technical benefits. It
reduces operating, maintenance, and
capital costs associated with boilers and
chillers in individual buildings, while the
consumer receives energy services which
the district heating producer provides in
the most efficient way possible. 

District heating networks also 
provide competition between different
heat sources and fuels and can therefore
be an important element in liberalised
energy markets. In large-scale integrated
district heating systems, all available 
heat sources can compete to the benefit
of the consumers who are united as a
bulk buyer. 

District heating facilitates the provision of
a range of energy efficient services to the
whole community.  Accordingly, district
heating companies are likely to be
important players in future directives on
energy services. Networks also provide
fuel flexibility for the future: new low-
carbon and renewable sources can be
integrated as soon as they become
available and the network quickly
provides an easy way to supply a large
number of customers.
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ABOUT THIS GUIDE

THE CASE FOR DISTRICT HEATING

Introduction
This guide presents the case for district
heating as an environmental option for
the community and an investment in
future sustainability across the EU 25
member states and beyond. It is part of a
portfolio of guides being developed within
the DHCAN project, which has been
carried out under the European
Commission’s SAVE programme. Other
DHCAN Guides include the following:

1 The district heating institutional guide,
which deals with issues on legislation,
price regulation, municipal energy
planning, barriers, CHP support
systems, taxes, cost allocation between
electricity and heat and energy market
liberalisation

2 The district heating modernisation
guide, which deals with technical
aspects involved with changing from
supply to demand driven district
heating

3 The district heating management
guide, which provides information
about the financial aspects of DH
management like collection rate, price
level, structure and present value of
fixed assets and examples of successful
managing of the DH networks
(including business management,
marketing and sales)

4 The district heating ownership 
guide, which deals with privatisation,
public service obligation, operation
contract, etc.

These guides are intended to help you by
introducing district heating and cooling
from an objective point of view and by
providing advice on how district heating
can play a positive role in provision of
energy services locally and energy security
nationally. Although the guides focus
mainly on CEE countries, district heating
is increasingly seen by policy-makers
across the EU as a key contributor to
Kyoto targets. 

District heating systems developed in CEE

countries and in Western Europe, have

different past histories based on different

political frameworks and energy policies. It

is now clear that they have a common

future.
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ABOUT THIS GUIDE

THE CASE FOR DISTRICT HEATING

The purpose of this guide is to highlight
the environmental, social and economic
benefits of district heating. It contains
information and relevant examples about
the role of district heating in providing
security of supply, sustainable
development and competitiveness in the
internal energy market.

The guide is structured in three different
sections:
� ‘The business case for district heating’

focuses on the basic principles that
make district heating a financially and
economically viable solution for space
heating and hot water production 

� ‘Potential benefits of district heating’
highlights some of the benefits derived
for district heating schemes,
integrating one or more of five basic
sources of efficient thermal energy
generation

� ‘Future perspectives for district heating
and cooling’ provides information on
the latest developments in the sector.

Who should use this Guide?
This guide is useful to anyone involved
with district heating and cooling systems,
either as user or generator of energy. It
primarily addresses senior decision-makers
at government and local government level
but is also applicable to facility managers,
building owners and managers.

In addition, the guide is intended for the
international community as a tool for
policy makers, in relation to the directives

on CHP, renewable energy sources and
energy services. It could be utilised by
financial institutions and commercial
banks for gaining practical information
on district heating for financing
refurbishment projects. 

What is district heating?
District heating (DH) is the name given to
an infrastructure designed to satisfy
concentrated heat requirements on local
heat markets.

It takes the form of a piping network that
allows multiple energy sources to be
connected to many energy consumers.
Thermal energy in the form of hot water
or steam is distributed by pipelines from
central plants to individual buildings.
Energy is extracted at the buildings and
return pipes bring the water back to the
plants to be heated again.

Heat can be supplied centrally from
almost any source including CHP plants,
heat recovered from incineration of
municipal waste, waste heat from
industrial processes, geothermal sources,
and biomass (or other ‘difficult to
handle’ fuels). These central plants
replace individual, building-based
furnaces and boilers. 

District heating can supply heating and
domestic hot water to any building:
residential, commercial, and public.
However, the heat requirements must be
concentrated (high heat demand density)
in order to be economically viable.
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ABOUT THIS GUIDE

THE CASE FOR DISTRICT HEATING

What is district cooling?
The idea can be compared to that of
district heating, however, the energy
produced and supplied to customers is
cooling energy instead of heating energy
(i.e. extra heat is removed from the
building).

District cooling (DC) is often produced by
absorption technology, using surplus heat
energy. DC systems distribute chilled
water to connected buildings for air
conditioning or other uses. 

The extent of district heating in Europe
A description of the current situation and
amount of heat delivered by district
heating in Europe and CEE countries can
be extrapolated from the energy balances
compiled by the International Energy
Agency (IEA).

The bar charts in Figures 2 and 3 show
the composition of final energy
consumption in Europe, Romania,
Bulgaria and Turkey.

‘Other sectors’ mainly refers to the
household sector. It is important to note
that apart from electricity used in the
household sector for lighting and
appliances (washing, cooking, cleaning
etc), the other energy sources (like natural
gas, petroleum products, coal),  are used
for heating.

From the charts, it is possible to see that
in the EU15 countries, district heating
(indicated in the charts by ‘heat’) has a
big share in Finland, Sweden and
Denmark. Then, in CEE countries, it is
apparent that DH plays a very important
role, supplying a significant proportion of
the final energy demand.
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Domestic hot water

Space heat

Combined heat and power

Waste incineration

Industrial waste heat

Geothermal heat

Central combustion of fuels
difficult to handle

Central energy source

District cooling
District heating

Steam for industry

Figure 1: DHC System – basic principles

Figure 2: Composition of final energy demand in EU15 countries

A typical district heating and cooling (DHC) system includes three
main elements:
� Thermal energy generation: where steam or hot water (for DH) and

chilled or cold water (for DC) are produced
� Thermal energy distribution: where the thermal energy medium is

distributed via pipelines from the production sources to the
network of users

� Thermal energy use – internal heating and/or cooling systems in
consumer buildings.

Other sectors 2001: Composition of final energy demand
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ABOUT THIS GUIDE

THE CASE FOR DISTRICT HEATING

The amount of heat energy supplied by
DH schemes in the enlarged Europe is
about 2,1EJ per year, of which 0,9EJ is in
the EU15 and 1,2EJ in CEE countries. 

Taking into account the fraction of the
total heat demand supplied by district
heating, it is possible to estimate the
primary energy savings (see Table 1).
These savings occur since DH distributes
heat that would otherwise be wasted, for
example, from CHP plants or industrial
processes. Between 1,3EJ and 1,4EJ per
year of primary energy is saved every year
which is equal to the total primary energy
supply of Austria! 
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Figure 3 : Composition of final energy demand in CEE countries
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Table 1: Estimation of saved primary
energy due to DH

Heat Fraction Saving of 
energy of primary

EJ heat energy
supply demand

% EJ

EU15 0,9 80-90 0,7-0,8
CEEC 1,2 50 0,6

Saved primary energy 1,3-1,4EJ



1 THE BUSINESS CASE FOR DISTRICT HEATING AND COOLING (DHC)

THE CASE FOR DISTRICT HEATING

The idea of DHC is to use local energy
resources that would otherwise be wasted,
in order to satisfy local customer thermal
energy requirements.

This is the reason district heating can be a
profitable and financially viable solution
for space heating and domestic hot water
generation.

The five basic energy sources which
make the business case for district
heating are the use of thermal energy
from CHP plants, refuse incineration
plants, industrial processes, natural
geothermal heat sources, and fuels
difficult to handle including renewable
sources like wood waste. 

1.1 CHP: using the waste heat from
electricity generation
CHP (also called cogeneration) is the
simultaneous generation of electrical
energy and useful heat, which can be used
for heating buildings or as process steam
in industrial applications.

The term ‘useful heat’ refers to heat that
meets an economically justifiable demand,
or that could be used to generate useful
cooling via a secondary process. District
heating and cooling networks provide one
of the best opportunities to utilise the
useful heat produced in CHP plant.

The energy efficiency of CHP is much
higher than separate production of
electrical power and heat – this concept is
explained in Box 1 using a Sankey
diagram. A cogeneration plant can reach
as much as 90% overall efficiency.

In condensing power plants, between 40%
and 70% of energy is lost through cooling
towers. 

CHP is the most common heat source for
existing DH systems in the world (46% of
total heat generated in district heating).
There are many examples of this
technology throughout Europe and CEE
countries including schemes in Riga,
Warsaw,  Prague,  Budapest, Copenhagen
and Mannheim. 

Further information is available at the
websites of Euroheat&Power (the
international association for district
heating, district cooling and combined
heat and power) at www.euroheat.org and
COGEN (The European Association for the
Promotion of Cogeneration) at
www.cogen.org.
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THE BUSINESS CASE FOR DISTRICT HEATING AND COOLING (DHC)

THE CASE FOR DISTRICT HEATING

1.2 Heat from waste incineration 
An ‘incineration plant’ generally means
any stationary or mobile technical
unit/equipment dedicated to the thermal
treatment of wastes, with or without
recovery of the combustion heat generated. 

Where household waste mostly consists of
renewable material it contributes only
marginally to an increase in the
greenhouse effect when incinerated.
Combustible household waste is a
domestic resource which can be utilised
for heating purposes, if well-developed DH
systems are in place.

It is difficult to obtain an overall picture
of waste across Europe and to identify
trends. Annually, the Community
generates about 2000 million tonnes (Mt)
of waste, around 200 Mt as municipal
solid waste (MSW) at an average of over
1kg per person per day.

In Europe, the majority of municipal
wastes are disposed either to landfill or by
incineration. In some cases, there is an
acute shortfall in incineration capacity
with constraints on new incinerators

following public debate on the health
effects of incinerator emissions. However,
the recovery of energy from MSW is a
policy priority in most countries.

The new Incineration Directive
(2000/76/EC) introduces stricter
provisions, with the aim of ensuring that
facilities operate more efficiently and that
emissions of key pollutants to air and
water are reduced.

After CHP, waste incineration is the
second most common of the five basic
resources in district heating systems in
the world. The SYSAV plant in Malmö
has, since the beginning of the 1970s,
supplied 20-25% of the total annual
heat requirement of 2300GWh for the
city’s DH system. After 30 years heat
boilers have been replaced by CHP.
Other examples where incineration
plants are integrated in district heating
schemes include Halmstad, Gothenburg,
Uppsala, (Sweden), Sheffield,
Nottingham, Lerwick (UK), Prague and
Brno (Czech Republic), Paris, Munich,
Copenhagen and Budapest.
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Box 1: Separate production of heat and power compared to CHP
Typically, a condensing power plant generating 100 units of electric
power simultaneously produces up to 200 units of waste heat, which
in absence of the useful heat load, must be ventilated directly to the
atmosphere or absorbed into seas, lakes or river water. For example,
the production of 100 units of electric power and heat requires 310
units of fuel at efficiency of 64,5%, when produced by ordinary gas
fired combined cycle condensing power and boiler plants (HOB) but
only 222 units at efficiency of 90%, if produced by a gas fired
combined cycle CHP plant.

In addition to energy efficiency, the electricity transmission losses are
normally lower with CHP, because electricity is generated close to the
municipality.



THE BUSINESS CASE FOR DISTRICT HEATING AND COOLING (DHC)

THE CASE FOR DISTRICT HEATING

1.3 Industrial waste heat
Most industrial processes that burn vast
amounts of fuel reject a large amount of
low-grade heat through their exhaust
systems. Waste heat recovery involves the
capture of this low-grade heat, which can
then supply a district heating system. 

The conversion of waste heat into space
heat, process steam, or electricity is
common across a wide spectrum of
industry, in particular steel, chemical, pulp
and paper. Waste heat boilers or devices
are installed after kilns, furnaces, turbines,
engines, incinerators and other heat
producing processes to capture and use
heat that would otherwise be dispersed in
the environment.

A crucial factor is the temperature at
which these industrial processes are
carried out: the higher the temperature,
the higher the quality and value gained by
heat recovery.

The advantage of having a DH network is
that on the demand side, buildings need an
indoor temperature of 20oC while provision
of hot tap water means heating cold fresh
water from about 10oC to about 55oC. This
allows industries - with an excess of low
thermal energy in the range of 50-70oC - to
supply district heating networks. 

Most of these low temperature heat
sources are nearly or completely CO2

neutral.

From an energy efficiency point of view, it
is a waste of resources to heat water at low
temperatures using sources like electricity
and natural gas if a DH scheme can make
use of low-level temperature heat sources
already available in the neighbourhood.

However, for DH schemes using this
alternative source, it is important to
diversify with other energy sources in
order to avoid heat supply problems
arising if the specific industry closes down. 

For example:  In Sweden, the Vänersborg
district-heating scheme recovers heat from
a ferro-alloy furnace. In Göteborg, heat is
recovered from two oil refineries and in
Varberg, from the Värö pulp and paper
plant where the waste heat is transferred
via an 18 km long transmission pipe. In
the Czech Republic, Plzen district heating
recovers heat from _koda Plze_ while in
Mladá Boleslav, heat is recovered from
_koda (VW). In Hungary, the Debrecen
district heating system recovers heat from
a printing works. In Pzock (Poland), the
district heating scheme recovers heat from
an oil refinery and in Puzawy, from a
fertiliser factory. 

1.4 The use of geothermal heat 
Geothermal energy is literally the heat
contained within the Earth that generates
geological phenomena on a planetary
scale. Geothermal energy is not available
for use everywhere, but in locations where
it is possible to harness, it provides a
source of zero-emission heat.

Geothermal systems can be found in
regions with a normal or slightly above
normal geothermal gradient, characterised
by low temperature usually no higher
than 100°C at economic depths. A
complete map of Europe geothermal
resources is available from the Atlas of
Geothermal Resources in Europe [1].

Potential use of heat from old coal
workings is also currently being examined
in several cases. 
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THE CASE FOR DISTRICT HEATING

A geothermal system is made up of three
main elements: 
1 A heat source
2 A reservoir
3 A fluid; the carrier that transfers the

heat.

Electricity generation is the most
important utilisation of high-temperature
geothermal resources (> 150°C). Medium-
to-low temperature resources (< 150°C) are
suited to many different types of
application. The lower limit of 20°C is
exceeded only in very particular
conditions, or by the use of heat pumps.

Direct heat use is one of the oldest, most
versatile and also most common

utilisation of geothermal energy. In
addition to conventional district heating,
greenhouse heating, agricultural
applications, aquaculture and industrial
application can be supplied.

Examples of utilisation of geothermal
energy for DH schemes are Ferrara,
Pomarance and Monterotondo (Italy),
Southampton (UK), Lund (Sweden),
Oradea (Romania), Decan (Czech
Republic) and Paris. One of the most
famous examples is the DH scheme of
Reykjavik in Iceland. Box 2 contains a
mini case study of geothermal energy
utilisation in Klaipeda district heating
system in Lithuania.
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Box 2: mini case study - Klaipeda geothermal plant in Lithuania
Today, the plant of Klaipeda has four geothermal wells. In two of
them, the geothermal water is taken from the Devonian layer at a
depth of 1135 meters with the help of pumps installed at 300 meters.
The temperature at this depth is 38oC and is raised to 70oC by heat
pumps. This water is then supplied to the district heating supply
system of Klaipeda city. 

Hence, heat is extracted from geothermal water using an absorption
heat pump. This pump uses lithium bromide (LiBr) solution as the
heat absorbent working fluid. It is driven by water at 175oC from the
boiler, which is part of the Klaipeda Plant. The heat supplied by the
boiler to operate the pump is then transferred to the DH network
together with the extracted geothermal heat. Because of uneven
consumption of hot water, the heat produced in the power plant is
accumulated in a thermal water reservoir. The total capacity of the
power plant is 43 MW, enough to provide the whole Klaipeda city
with heat. 

Geothermal water at 11oC is cleaned with the help of a few layers of
filters and returned back to the same layer of earth at 1135 meters, via
two injection boreholes. This prevents water pollution problems.

The technology required for the utilisation of the available low
temperature geothermal heat in existing DH networks is well
developed and is being employed in several European towns and cities.
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THE CASE FOR DISTRICT HEATING

1.5 Central combustion of difficult to
handle fuels

1.5.1 Renewable fuels - biomass 
One of the fundamental concepts of
district heating is that it can efficiently
utilise locally available low-cost fuels to
satisfy local heat demands. These include:
� Wood based fuels – like wood chips,

sawdust and forest residues
� Agricultural waste
� Fuel crops.

These fuels have significant advantages:
they are also available locally and are
carbon-neutral so that they can be an
integrated part of a local sustainable
economy, often serving wider benefits
including local employment and extra
income to the community.  These fuels
also contribute to national security of
supply. 

Biomass fuels are less concentrated than
fossil fuels, and they are often moisture-
laden. This means they are expensive to
transport and handle and more difficult to
burn properly, requiring large or
specialised furnaces and require an
efficient combustion control system..
Hence these fuels are well-suited to
centralised combustion but not practicable
for small-decentralised boilers. 

1.5.2 Fossil fuels - coal and peat 
There are other fuels which may be
available locally but which are not as
environmentally friendly as sources of
biomass. These include:
� Coal
� Peat

Combustion of coal leads to high CO2

emissions and in some cases SO2

(although  coal combustion technology
has significantly improved in recent years)
while the exploitation of peat bogs in
certain areas is a threat to biodiversity.
However, both these fuels also contribute
to security of supply and, if they are to be
used, they can be burned more efficiently
in centralised plant.

1.6 Easy integration of future energy
sources
District heating networks provide a
completely fuel flexible system for the
future. New low-carbon and renewable
sources can be integrated as soon as they
become available and the network provides
a quick and easy way to supply a large
number of customers at lower cost. The
innovative scheme in Woking (UK) has, for
example, already  integrated a fuel cell.
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Box 3: Increasing overall global
efficiency 
The share of district heating in Central
and East European Countries is
approximately 37%, with almost 70%
in Latvia and Lithuania. On the other
hand, the proportion of cogeneration
in DH averages about 52%, which is
significantly lower than in Western
European Countries (67%). Therefore,
one of the best ways to increase the
overall efficiency of DH schemes in
CEE countries is to increase the share
of cogeneration supplying useful heat
to well-developed DH networks. 

2 POTENTIAL BENEFITS OF DISTRICT HEATING

THE CASE FOR DISTRICT HEATING

In addition to the potentially sound
business case for DH schemes using one or
more of the five basic energy sources,
district heating also delivers other
associated benefits. These play an
important role towards delivering
sustainable communities and
development:

District heating systems benefits
� Increased security of supply
� Less dependence on fuel supplier
� Higher energy efficiency
� Use of locally available resources
� Use of environmentally

advantageous fuels
� Avoids many small uncontrollable

emissions
� Provides a basis for efficient

combined production of electricity
and heat

� Heat recovery from industrial
processes

� Wider use of geothermal energy and
other renewable energy resources

2.1 Increase security of supply
The growing dependence of the European
Union on external supplies of energy is
the central focus of a ‘Green Paper’ issued
in late November 2000 by the
Commission of the European
Communities in Brussels. Entitled
‘Towards a European Strategy for the
Security of Energy Supply’, the Paper is
intended to stimulate debate on the EU’s
energy policies and strategies.

If measures are not taken in the next 20 to
30 years, 70% of the Union’s energy
requirements (as opposed to the current
50%) will be covered by imported
products.

The strategy for improving security of
supply aims to reduce the risks linked to
dependence. Among the objectives to be
pursued are those balancing and
diversifying the various sources of supply.
District heating schemes can play a
significant role in achieving these
objectives.

DHC and CHP can enhance energy
security in a variety of ways, including:
� Increasing fuel supply reliability by

using indigenous fuels like biomass or
waste

� Strengthening power grid reliability by
generating power near load centres

� Reducing power demand by supplying
heating or cooling energy through
DHC systems rather than the power
grid

� Decoupling electricity and heat
production through thermal energy
storage.

Heat from CHP, waste incineration and
industrial processes can be used
simultaneously to supply district heating
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networks. Connecting these heat sources
provides the possibility to shift between
various fuels such as natural gas, coal, oil
and to utilise indigenous resources such as
municipal waste and biofuels. This flexible
system configuration maximises security
of supply, increases efficiency and reduces
fuel costs. It also allows the operator to
take advantage of relative price changes in
the market between thee different fuel
sources. The DHCAN Management Guide
has more information about this. 

Diversity, flexibility and security of supply
are closely linked to each other; indeed,
diversity can increase the security of
supply by reducing the impact of
disruption from any one source. In this
way, DH can be economically
advantageous, environmentally safe and
extremely reliable. One example of such a
diversity of supply is the Göteborg DH
system where waste incineration,
industrial waste heat, and large heat
pumps are used. Furthermore, the power
consumed by the heat pumps is supplied
from CHP combined cycle plant. Another
example is the district heating system in
Debrecen – in Box 4.

The integration of indigenous resources
including geothermal, waste incineration
and biofuels in district heating networks
leads to less dependency on imported
fuels. From a national economic point of
view, this creates more work opportunities
within the whole process starting from the
source (e.g. forest) and including transport
of the fuels to the boiler houses.

2.2 Cost effectiveness 
Usually district heating systems are capital
intensive. In particular, high initial
investment is needed for the heat

distribution network. A crucial factor in
estimating the initial cost of the system is
the thermal load density, or the heat
demand divided by the ground area of the
district. A high heat density improves the
economic feasibility of a DH project
because of lower distribution costs.

Cost effectiveness is one of the techniques
of economic evaluation designed to
compare costs and benefits of an
investment to assess whether it is worth
doing. This is, however, difficult to estimate
and the choice of technique depends on
the nature of the benefits specified.
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Box 4: Mini case study: Debrecen district
heating scheme, combining different heat
sources.
Debrecen is situated in the northeast of
Hungary. The local municipality (owner
of DH system and the corporate body)
has succeeded in operating district
heating profitably and at the same time,
satisfying consumer expectations. In
order to achieve this objective, several of
the five basic fuel types have been
integrated in the DH. In particular:
� A new CHP plant, with 90 MW heat energy capacity was

commissioned in year 2000 to generate electricity and heat energy
� Gas-engines will be operated in the neighbourhood of the Debrecen

Power Plant Ltd. to fulfil the extra heat demand caused by the
market development projects. The installed capacity will be 2x6
MW and electricity will be generated as well

� Utilisation of waste heat energy from Alföldi letter-press industry.
Since 1999, the Debrecen DH company has purchased heat energy
from the factory at a lower price compared to heat produced from
the Debrecen Power Plant Ltd

� Biogas, a modern sanitary landfill was built, where the communal
waste of the town could be placed for decades.  It is possible to
utilise biogas there, since the landfill was built partly for this
purpose

� Geothermal energy (investigated but not yet used).



POTENTIAL BENEFITS OF DISTRICT HEATING

THE CASE FOR DISTRICT HEATING

For assessing cost effectiveness of projects
concerning district heating or the
installation of new cogeneration plant, the
following criteria could be used:
� Return of investment, using indicators

like payback period, Net Present Value
and Internal Rate of Return

� Investments related with CO2 emission
reduction using indicators like
Euro/tCO2 or Euro/tCO2 per year

� Profitability analysis, based on energy
savings for the project owner

� Economical profitability, based on
savings at State level.

For DH projects in general, it is not
sufficient to simply look at return on
investment. It is necessary to take a long-
term view of the projects, for example
using whole life cycle analysis, including
the possibility of using the discount rate
applied for the public sector works.
Furthermore, social factors should be
taken into consideration.

In economics, the notion of cost is based
on the value that would be gained from
using resources elsewhere – referred to as
the opportunity cost. In other words,
resources used in one project are not
available for use in other programmes and
as a result, the benefits that would have
been derived have been sacrificed.

Hence, resources used to install individual
plants (in which each building has its own
heating and cooling system) are no longer
available for use in DH and vice versa. It is
usual to assume that the price paid reflects
the opportunity cost.

The function is the same for a DH system
or an individual plant; the difference is
that the district plant serves many
buildings from one location so each

building does not need its own heating
and cooling equipment. In other words
district heating allows:
� Fewer operators – less costly (from an

operations standpoint)
� Usage of a wider variety of fuels,

selecting the most cost effective energy
source

� Waste incineration, CHP production
and heat retrieved from industrial
processes which can be used
simultaneously to supply DH
networks. This flexible system
configuration reduces fuel costs

� Greater efficiency than individual plants.
The efficiency rating of any energy plant
is based on ‘economy of scale’ .

2.3  Emissions
Heating and cooling systems that
minimise the quantity of fuel and
electrical power required to meet user
needs, will result in reduced negative
impacts on the environment and less
emissions of GHG emissions.

While DHC plants are not immune
from emissions, production of
greenhouse gases and pollutants can be
significantly reduced particularly when
the five basic sources of locally
available waste heat are integrated 
in a scheme.

Dual or even triple use of energy
supplied reduces fossil fuel demand for
heating buildings, industrial processes,
and electricity generation. District
heating can be seen as a second hand
business within the energy sector and all
these possibilities make it a carbon lean
technology.

Emissions avoided globally by the use of
district heating correspond to an annual
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Emissions from DHC
The combustion
process creates
‘products of
combustion’
including CO2, CO,
SO2, NOx, which are
emitted to the
atmosphere. These
result in negative
environmental
impacts such as
global warming, acid
rain and poor local air
quality.  By enabling
locally available waste
heat to be harnessed,
modern district
heating systems emit
significantly smaller
amounts of these
pollutants.



POTENTIAL BENEFITS OF DISTRICT HEATING

THE CASE FOR DISTRICT HEATING

reduction of 700-900 Mton carbon dioxide
compared to global annual emissions of
22700 Mton. Most impressive considering
the current low global market share for
district heating and good reason for
Governments to pursue this technology.  

2.4 Air quality in urban areas
The local pollution dilemma caused by
dust, sulphur dioxide (SO2) and nitrogen
oxides (NOx) is amongst the first pollution
problems to be identified in urban areas.
District heating improves urban air quality
because a large number of local heat
boilers are replaced by centralised DH
plants with higher chimneys that are more
efficient and better maintained. In cities
with district heating, nitrogen oxide
emissions from vehicles is the major
influence on urban air quality. The
situation is graphically illustrated in
Figures 4 and 5.

Large facilities are much more likely to
incorporate sophisticated state-of-the-art
pollution control technologies than small
plant in individual buildings. It is
normally impractical to incorporate such
equipment on a small-scale basis, due to
the general lack of low cost effective
pollution control equipment.. 

The exhaust stacks for district heating
plant are relatively high and therefore
gases that are discharged are well mixed
with large volumes of the ambient air
before the pollutants can reach the
surrounding population, structures or
plant life. While local air quality can
benefit significantly from DHC, it should
be noted that long range pollutant
transport is a subject of continuing debate.

2.5 Other potential benefits of district
heating versus decentralised systems
The debate about district heating and

decentralised heating systems has always
been controversial. People argue that
individual boilers, in which each building
has its own heating and cooling system,
are preferable to district heating and
cooling. Discussion mainly refers to the
points below, without any economic and
technical evaluation:
� The desire to be independent from

centralised heat supply, in particular
due to the negative image attributed of
district heating utilities from the past

� Possibility of better comfort and
control of space temperature

� The belief that individual heating is a
cheaper option.

Modernised DH schemes, however, have
the potential to provide equivalent levels
of comfort and control, at a lower running
cost. There are many examples of those
who wanted to disconnect from old DH
systems, asking to join the new
modernised scheme. 
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Figure 4: small individual boilers greatly contribute to local air pollution

Figure 5: district heating gives a minimum amount of local air pollution
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One solution is to develop a municipal
heating plan, ideally with the input and
co-operation of state and energy agencies
and public utilities. Such a plan would
identify areas which should be supplied
with district heating and areas where
decentralised solutions are more
applicable. It would consider locally
available resources and their
environmental impact, safety and
reliability, security of supply, and likely
future building development. Based on
economic, environmental and technical
studies, these plans are designed to ensure: 
� Economic viability and low cost of heat

supply 
� Long-term and safe supplies of heat for

consumers
� Use of indigenous resources rather than

imported fuels
� Use of heat supply technology which

causes as little pollution as possible
� Retention of customer choice in the

energy market.

From the perspective of the building
owner/manager, district heating and
cooling offers a number of short and long
term economic and technical advantages:
(see box). 
� Lower capital costs: costs associated

with new boiler and chiller installations
are all eliminated with DHC

� Lower energy costs: in-building boilers
and chillers typically carry excess
capacity to meet occasional peak
demand so that collectively capital is
tied up in redundant plant. 

� Lower operating and maintenance cost:
boiler and chiller operating expenses
are all eliminated including the cost of
plant running inefficiently at
occasional or part load.

� Stable competitive energy rates: central
DHC systems can easily convert to the
least costly and most available fuel
(fuel flexibility), and thus achieve
economies of scale with volume
purchasing

� More revenue generating space:
elimination of production system and
auxiliaries within a building frees up
valuable floor space for income-
producing purposes and increases
architectural flexibility 

� Reliable heating and cooling service:
central utility systems are usually
better maintained and operated than
in-building systems. They are manned
24 hours a day by highly qualified
operators, are on strict maintenance
schedule and can be switched to a
reserve fuel source as needed 

� Lower costs through system
expansion: as more customers join
each DHC system, the fixed capital
and operating costs are spread over a
large base and individual energy bills
can be reduced or stabilised

� Cleaner environment: central energy
service from a thermal plant reduces
the number of smokestacks
throughout a city and eliminates
problems associated with fuel delivery
through a city's congested streets.

Fuel poverty is another important
concern, where district heating could
make the difference. Indeed a DH system
could play an important role in solving
social problems related to tenants not
able to support their heating costs.

18

Eight reasons 
for using DHC
1 Lower capital costs
2 Lower energy costs
3 Lower operating

and maintenance
costs

4 Stable competitive
energy rates

5 More floor space
6 Reliable heating

and cooling service
7 Lower costs through

system expansion
8 Cleaner

environment

Source: Euroheat &

Power – the

International

Association of District

heating, District Cooling

and Combined Heat 

and Power
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The main EU energy policy drivers are
security of supply, market liberalisation,
competitiveness and climate change and
in each case, district heating could play an
important role for achieving targets. 

District heating offers the potential to
reduce carbon dioxide and other GHG
emissions. The five fundamental ways of
reducing carbon dioxide are substitution
of fossil fuels, deposition of carbon
dioxide, lower demand, higher efficiency
in energy conversion and recovery of
conversion losses in energy conversion
processes. District heating makes it easier
to utilize the first and fifth ways.

A related aspect relevant to DH concerns
the integration of dispersed generation
and renewable energy (DG/RE)
technologies. In particular, this could:
� Promote EU energy security/diversity

objectives
� Reduce overall generation cost at

constant risk
� Reduce market power - create open

markets & deliver promised benefits of
restructuring.

District heating remains a difficult subject
for the European Commission as it
continues to be a local business linked
only through the electricity part to the
European internal market. Yet, given the
perspectives of the upcoming EU
enlargement (average share of district
heating 37%), it becomes increasingly
difficult to avoid it. 

The European Union is now seriously
dealing with combined heat and power,
energy efficiency in buildings, renewable
energy in electricity and heat markets.

These are positive steps for district heating
compared to the stalemates of the past. 

A ruling on energy services would
complement the Directives on energy
market liberalisation and emissions
trading to provide a general framework
with harmonised definitions, tools,
monitoring instruments (certification) and
targets. The ruling will include the district
heating sector, which is considered an
important service.

In general, there are distinct opportunities
for DH operators to play an important role
in emerging energy markets, enabling
them to become more competitive.

3.1 District heating in a liberalised energy
market
Even though district heating currently
remains a local municipal business linked
only through electricity and gas to the
European internal market, it is a true
competitor for all sorts of heat sources and
fuels. It is therefore an important element
in a liberalised energy market, even if the
DH network is itself a natural monopoly. 
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In most EU countries, regulation of the
gas and electricity sector has been
implemented on part of the supply that
has a natural monopoly. A liberalisation of
the other activities is also under
implementation..

For district heating, it will hopefully be
possible to establish a technical system
and tariffs to ensure operation is based on
market principles. 

In large scale integrated DH systems, all
heat sources can compete to the benefit
for the consumers united as big buyers.

In principle, it is possible to divide the
district heating system into individual
parts, belonging to different entities and
connected by contract agreements. The
network can even be divided into
several entities, e.g. a transmission
network and one or more distribution
networks. The activity of the network
company may also extend to
components within the production or
consumer facilities (e.g. substations,
heat exchangers).

There is a DHCAN Ownership guide
giving more detailed information about
these issues.

3.2 Promotion of the energy services
concept
Two EU Directives have accelerated the
restructuring and liberalisation on the
supply side of the electricity and gas
markets. However, competition in the
supply of electricity and gas addresses only
half of the market for least-cost energy
services. The other half is demand-side
energy efficiency.

In recent years, there has been
increased interest in the provision of
energy services, mainly driven by
electricity and gas liberalisation. The
most innovative utilities have
understood that to retain customers, as
well as to gain new ones, they had to
offer additional services to the basic
customer requirements of guaranteed
warmth and not just the supply of
electricity and gas. These services
include energy efficiency advice, energy
audits, maintenance and operation,
property management and equipment
supply. In addition, some other market
actors such as equipment and system
suppliers, installation and engineering
companies, decided to enter the same
market. 

There is no doubt that district heating is
an important service product supplied by
energy services companies and utilities,
often with large potential for the
implementation of energy efficiency
projects.

Energy efficiency projects in district
heating generate incremental cost savings
as opposed to revenues from sale outputs.
The energy cost savings can be turned
into incremental cash flows to the lender
or ESCO based on the commitment of the
energy user or utility, to pay for the
savings. 

3.3 Emissions trading
The EU Directive on establishing a
scheme for greenhouse gas emission
trading within the Community, defines
activities which will have to meet the
Directive’s requirements. The ruling
affects DH schemes which have
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ESCOs and District
Heating
Access to finance is
a significant barrier
for investment in
energy efficiency in
DH. The concept of
the Energy Services
Company (ESCO) is
an important one
for financing energy
efficiency and
renewable energy
projects. It could be
a major player in
DH refurbishment
and development,
ensuring that the
most suitable
technical solutions
are backed up with
the necessary
financial resources
to implement the
projects successfully.
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combustion installations with a rated
thermal input exceeding 20 MW (except
hazardous or municipal waste
installations).

Emissions trading schemes, whether
domestic or international, allocate
allowances for emissions to companies.
Those that reduce emissions by more than
their allocated allowance can sell their
‘surplus’ to others who are not able to
reach their target as easily. This trading
does not undermine the environmental
objective since the overall amount of
allowances is fixed. Rather, it enables cost
effective implementation of the overall

target and provides incentives to invest in
energy efficient technologies. Therefore,
emissions trading will be a tool that may
help to improve the performance of DH
companies through energy efficiency
projects. It may also help to provide much
needed income for modernised systems to
reflect environmental performance.

The key economic rationale behind
emission trading is to use market
mechanisms to ensure that reductions
achieve a pre-determined environmental
outcome where the cost of reduction is
the lowest. 
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This guide was written by Claudio Rochas, Ekodoma
with review carried out by the DHCAN project team (see page 2).
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4.1 Reports and articles
� Atlas of Geothermal Resources in

Europe (2002), 93pp, 88 plates. Editors:
Suzanne Hurter and Ralph Haenel –
ISBN: 92-828-0999-4 CG-NA-17-811-
EN-C. Office for Official Publications of
the European Communities, L-2985
Luxembourg

� Institutional Handbook for Combined
Heat and Power Production with
District Heating (2002), 67pp. Arto
Nuorkivi

� Promotion and Recognition of DHC
and CHP Benefits in Greenhouse Gas
Policy and Trading Programmes, Sven
Werner, Mark Spurr, Christine Pout.
IEA District Heating and Cooling
programme. Annex VII May 2002

� Sven Werner, Avoided carbon dioxide
emissions from the current global use
of district heating and combined heat
and power 

� Sven Werner, District Heating Systems
Technology

� Sven Werner, District Heating in
Sweden 1948-1990

� WADE - World Alliance for
Decentralized Energy. World Survey of
Decentralized Energy – 2002

� John W. Lund a, Derek H. Freeston.
World-wide direct uses of geothermal
energy 2000

� EIB Financing of Solid Waste
Management Projects. Evaluation
report. June 2002 

� Municipal waste management in
Accession Countries. ISBN : 92-894-
4496-7 Office for Official Publications
of the European Communities,
Luxembourg 2002

� Waste generated and treated in Europe
– Data 1990-2001. Eurostat. ISBN/ISSN
92-894-6355-4

� Green Paper on greenhouse gas
emissions trading

� Euroheat & Power. District heating in
Europe. Country by country 2003
survey. Belgium May 2003

� Green Paper, towards a European
Union strategy for the security of
energy supply. ISBN 92-894-0319-5.
Office for Official Publications of the
European Communities, 2001

� Accelerating the Deployment of
Renewable Energy/Distributed
Generation in the Baltics
www.iea.org/workshop/baltics/agenda.
htm

4.2 Internet
� Gateway to European Union:

http://europa.eu.int
� ManageEnergy:

http://www.managenergy.net
� OPET – organization for the

promotion of new technologies:
http://www.opet-chp.net

� The International Energy Agency
(IEA): http://www.iea.org 

� IEA District Heating and Cooling
programme. www.iea-dhc.org

� Euroheat and Power – the
international association for district
heating, district cooling and combined
heat and power:
http://www.euroheat.org

� COGEN – the European Association for
the promotion of cogeneration:
http://www.cogen.org

� Danish Board of District Heating.
Journals: http://www.dbdh.dk
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Disclaimer: Neither the authors, the DHCAN project team nor the
European Commission give any warranty that the guidance contained
in this guide or others in the DHCAN series is or will be suitable and
appropriate for particular applications and can therefore take no
liability whatsoever should it be followed in whole or part. This guide
does not necessarily fully reflect the views of the individual members
of the DHCAN project team
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