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Promotion of efficiency in heating and cooling, example from 
an EU member states 
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Achieving Sustainable Energy for All by 2030 



Multiple Benefits 

Modern district energy is the 
most effective approach for 
many cities to transition to 

sustainable heating and cooling 

Local and Renewable 
Sources 

Green Economy 
Resilience 

Energy Efficiency 
and Access 

GHG Mitigation  
Improved Air Quality 
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Focus on fuel 

independence 

and energy 
efficiency 

1973-74 

First energy 

plan, the 

Danish 

Energy 

Agency, the 

first law on 
heat supply 

1976-79 1981-82 

National 

heat 

planning 

in the 
country 

1984 

The 

Danish 

North Sea 

natural gas 

production 
begins 

1985-86 

No to 

nuclear 

power and 

coal. Energy 

taxes 
increased 

Increased use 

of both natural 

gas-fired 

CHPs and 

biomass for 
DH 

1990 1990 

Guidelines for 

fuel choice 

and CHP is 

provided to all 

local 
authorities 

1990 

Subsidies 

introduced 

for energy 

savings, 

CHP and 
RES 

Parliament decides 

to improve 

conditions 

for 250 small and 

medium-sized 

CHP plants outside 
the major cities. 

1993-2000 

Political 

agreement to 

improve the 

conditions for 

wind energy 
and other RES 

2008 

Major political 

agreement 

about Danish 

energy policy 

for the period 
2012-2020 

2012 2020 

50% of electricity supplied 

by wind power, more than 

35% of final energy 

consumption supplied from 

RES and a 12% reduction in 

energy consumption 
compared to 2006. 

FOUR DECADES OF DES IN DENMARK 



Success factors for efficient DES 
Clear roles & 
responsibilities 

Usage of local knowledge 

Promotion of highly 
efficient tech and CHP 

Choice of heat supply based 
on cost-benefit analysis 

Regulation of consumers 
heat price 

Minimisation of operation 
costs  

Consideration of the costs 
over the system’s lifetime 

Utilisation of fuel flexibility 
(RES) 

In Denmark, almost 50 % of district heating was 

produced from renewable sources in 2014 

Usage of waste-to-heat and 
wasted heat 



National policies: de-risking investment 

Efficiency ratings, labels, standards 

Devolving authority to local councils 

Financial and Capacity Support 

Levelling the playing field 

Tariff regulation 

Vertically integrated governance structure 

http://www.districtenergyinitiative.org/  

http://www.districtenergyinitiative.org/
http://www.districtenergyinitiative.org/
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Local governments: implementation 

Planner and regulator 
 Strategy, targets, mapping, integrated energy planning and land-use 

policies, connection policies 

Facilitator of finance 
 Loans, guarantees, grants, revolving funds, subsidies and fiscal 

incentives. Attracting private sector finance: lowering load risk, investing 
in transmission pipes. 

Provider and consumer 
 Direct investor in municipal district heating company. Provider of 

services complimentary to DH (transport, water, waste, electricity, gas). 
Large heat consumer providing anchor load. 

Coordinator and advocate 
 Coordinates between different actors to lower project costs. Awareness 

raising with public. Advocates for policy and regulation change 
nationally. 



1. Set long-term targets for 
low-carbon energy and 
GHG emissions reduction 

2. Build public awareness 
and support 

3. Conduct energy mapping 
to identify appropriate 
opportunities for district 
energy 

4. Identify appropriate 
ownership models for 
implementing district 
energy systems 

5. Develop supportive 
policies and enabling tools 

6. Convert legacy district 
energy systems from fossil 
fuels to low-carbon sources 

Large district heating and 
cooling networks 
District energy is the core of 
the Climate strategy to achieve 
75% GHG reductions by 2050 
60% DE from renewable or 
recvered energy by 2020 

Paris 

Energy Help Desks – 
information service run by the 
municipality to promote 
district energy and energy 
efficiency retrofits  
Experts answer questions 
related to techncial solutions 
and financing 

Milan 

Energy Atlas – open source 
tool to provide detailed 
information on geospatial 
districution of energy demand 
and potential energy supply to 
enable the implementation of 
the right mix of measures and 
technlogies  

Amsterdam 

Hybrid public-private business 
model for a large district 
cooling system integrated with 
the city’s drinking water 
system between the city and 
the company Enwave 
Leverage of private 
investments 

Toronto 

100% of RES & waste-
incineration in DES by 2025. 
Heat Supply Plan and its 
revisions required heat plans, 
CHPs, RES, high taxation of 
fossil fuels, ban on electric 
heating in new buildings; 
subsidies for RES and CHP; 
phasing-out oil-fired heating 

Copenhagen 

Covenant of Mayors 2009  
diversification of fuels in DES. 
2012 -  partnership with the 
private sector & privatisation 
of the network 
2013 – Waste water treatment 
plant: heat from biogas and 
sludge + expansion of the DES 

Warsaw 



Key principles 

1. Set long-term targets for low-carbon energy and 
GHG emissions reduction 

2. Build public awareness and support 

3. Conduct energy mapping to identify appropriate 
opportunities for district energy 

4. Identify appropriate ownership models for 
implementing district energy systems 

5. Develop supportive policies and enabling tools 

6. Convert legacy district energy systems from 
fossil fuels to low-carbon sources 



Importance of coordination 

Coordination between national and local 
government is key to ensuring replicable projects. 

Support from national governments will be key. 

Pilot projects can provide lessons for national policy 
and local lessons for replication 

PPP laws Heat tariff Subsidies 
Coordination 

structure 

Project 
delivery 
capacity 

City planning 
Billing and 
metering 
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Holistic design of DES projects 



Power grid 

operation 

Storage 

flexibility 

 Fuel - shift 

 components 

Showroom and  

visualisation 

Flexible 

buildings 

and users 

Flexibility from 

heat and cooling grids 

Measurements 

and data warehouse 

Smart charging 

infrastructure 

Integrated 

markets and  

control centers 

Source: DTU 

www.energylabnordhavn.dk  

District level: EnergyLab Project 

http://www.energylabnordhavn.dk/
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First, reduce the need for heating and cooling through efficient materials 

Then, reduce heating and cooling energy use through efficient systems 

Source: IEA Technology Roadmap: Energy Efficient Building Envelopes, 2013 



Source: adapted from GBPN 
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Performance  

Tambourines Carrots Sticks 

Illegal Innovation 

Regulation:  
- Codes/standards 
- Disclosure 

Incentives: 
- Rebates/loans 
- Non-financial incentives 

Awareness:  
- Capacity building 
- Voluntary labels 
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Deep energy renovation in the Czech Republic 

We can build and retrofit buildings to achieve 60 – 90% savings as compared to standard 
practice in all climate zones (providing similar or even increased service to occupants) 

Before reconstruction 
 

The energy intensity exceeds 
150 kWh/m2/year 

After reconstruction 
 

The energy intensity is below 
15 kWh/m2/year 

Source: Jan Barta, Center for Passive Buildings, www.pasivnidomy.cz, EEBW2006 

-90% 
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THANK YOU! 

Dr. Ksenia Petrichenko 

Senior Advisor 

UNEP-DTU Partnership 

Copenhagen Centre on Energy Efficiency 

ksepe@dtu.dk  

www.energyefficiencycentre.org  

http://kms.energyefficiencycentre.org/  

mailto:ksepe@dtu.dk
http://www.energyefficiencycentre.org/
http://kms.energyefficiencycentre.org/
http://kms.energyefficiencycentre.org/


Necessity of the energy storage  

Hot water can be stored – both 
from day-to-day and from summer 
to winter. 

 

The heat can be collected from 
many sources, e.g. solar 
collectors, CHP and industrial 
processes 

 

Seasonal storage can be used 

for large-scale sun-collectors that 
produce much more heat during 
the summer 

 

Seasonal heat storages are 
typically a pit, i.e. a very large hole 
in the ground, with a liner in the 
bottom, filled with water, and 
covered by a floating layer of 
insulation. 

The solar heating plant in Vojens supplies 100% of heat 
demand during the summer periode from mid-April 
until end of September. During the summer, the solar 
plant has tremendous excess production capacity and 
delivers heat to the large pit storage. The heat loss is 
calculated to only 6 – 8% of the total demand. 


