










136

page 4/5 – Barcelona (shutterstock)

page 6 – Jaisalmer Fort (shutterstock)

page 7 – Seoul (shutterstock)

page 10 – Paris (shutterstock)

page 13 – Hong Kong, Christchurch,  
Port Louis (shutterstock)

page 14 – map © City of Amsterdam, 
2015/Marina Bay, Singapore, Noppasin 
Wongchum 10-01-13, © Noppasin  
(istock photo)

page 15 – V-NAMAs, © GIZ, Zeller

page 16 – Frankfurt (shutterstock)

page 20 – Dubai (shutterstock)

page 23 – St. Paul © District Energy St. Paul

page 24 – New York in the early 20th 
century, © IDEA / Vancouver, © IDEA

page 26 – (left) Helsinki’s Katri Vala,  
© Helen Ltd / (right) Brædstrup, 2007,  
© Braedstrup Varmevaerk

page 28 – Shanghai, © hxdbzxy  
New York (istock photo)

page 34 – Middelton offshore wind farm 
(shutterstock)

page 39 – Solar photovoltaic panels in 
Bavaria (shutterstock) 

page 41 – Glass accumulator tower at 
Pimlico, © IDEA

page 44/45 – all shutterstock

page 46 – Tokyo (shutterstock)

page 48 – Heizkraftwerk West CHP in 
Frankfurt, Germany, © Mainova

page 50 – air conditioners in Singapore  
© Milosz_M (shutterstock)

page 51 – (top photo) Łódz,  Poland, July 13, 
201, Editorial © Avillfoto (shutterstock)  
/ (second photo) Milan, City of Milan

page 53 – Heat Roadmap, 
© www.heatroadmap.eu

page 54 – Amsterdam map  
(maps.amsterdam.nl)

page 55 – London Heat Map GLA.,  
www.londonheatmap.org.uk, © PointX. All 
rights reserved. License number 10034829. 
© Crown copyright. All rights reserved 
(LA100032379) (2010). Maps created by the 
Centre for Sustainable Energy 2010

page 56 – Vancouver, Canada (shutterstock)

page 57 – (left picture) Lake Lille 
Lungegårdsvannet in Bergen, Norway 
(shutterstock) / (right picture) St. Paul,  
© District Energy St. Paul

page 59 – (first photo) Oslo, 28 July 2014,  
© fivepointsix (shutterstock)  /  
(second photo) Brest, © Laurent Nevo, 
Dalkia

page 60 – Bunhill CHP in Islington, 
London, International District Energy 
Association, © IDEA  

page 62 – Tokyo (shutterstock)

page 65 – © Sharabaroff, 2014

page 66 – Oslo, © Tumar (shutterstock) 
Toronto’s deep-water cooling system,  
© Enwave

page 67 – (top picture) New city 
development (shutterstock) /  
(bottom picture) Botosani,  
© Romania Sharabaroff, 2014

page 68 – Amsterdam, © Dmitry Eagle  
Orlov (shutterstock)

page 69 –  construction site, India 
(shutterstock)

page 70 – Frankfurt, Germany (shutterstock)

page 71 – Paris, Forum des Halles –  
© abxyz (shutterstock) / Paris, July 29, 
2014 The Louvre Museum, © posztos 
(shutterstock) 

page 74 – Rotterdam (shutterstock)

page 77 – Gothenburg (shutterstock)

page 78 – EU (shutterstock)

page 79 – Velenje (istock photo)

page 81 – (left picture) Sonderborg, Solar 
thermal plant / (right picture) Sonderborg 
CHP plant / © Morten Kragh, Linak 
A/S, Nicolas Bernhardi and Peter Rathje, 
ProjectZero

page 82 – Frankfurt, Germany, © Mainova

page 83 – Milan (shutterstock)

page 83 – Vilnius, December 8, 2013  
© Iryna Savina (istock photo)

page 84 – Vancouver (shutterstock)

page 86 – Dubai, © Empower

page 89 – Vancouver, © City of Vancouver

page 91 – Bergen (shutterstock)

page 95 – Anshan, wikipedia,  
© Rincewind 42 

page 96 – London, Olympic stadium,  
© Lucian Milasan (shutterstock)

page 97 – Copenhagen (shutterstock)

page 98 – Copenhagen (shutterstock)

page 99 – Port Louis, Mauritius,  
© Oleg Znamenskiy (shutterstock)

page 102 – Shenyang (shutterstock) 

page 104 – CHP and wind development 
in Denmark, Danish District Heating 
Association

page 105 – St. Paul, USA, District Energy  
St. Paul

page 109 – Brest, France, © F. Le. Mouillour, 
Dalkia
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LIST OF ACRONYMS

ADB	 Asian Development Bank

AfDB	 African Development Bank

ASC	 Amsterdam Smart City

APEC	 Asia-Pacific Economic 
Cooperation

BAPPENAS	 Ministry for National 
Development Planning 
(Indonesia)

BMUB	 German Federal Ministry  
for the Environment,  
Nature Conservation, 		
Building and Nuclear Safety

C2E2 	 Copenhagen Centre on  
Energy Efficiency

CAD	 Canadian dollars

CAPEX	 capital expenditure

CBD	 Central Business District

CCHP	 combined cooling,  
heat and power

CHP	 combined heat and power

CNY	 Chinese yuan

COP	 coefficient of performance

CPCU	 Paris Urban Heating  
Company

DB-LVC	 Development-Based  
Land-Value Capture

DBSA	 Development Bank of  
Southern Africa

DEA	 Department of  
Environmental Affairs  
(South Africa)

DEMaP 	 Decentralised Energy  
Master Planning  
(United Kingdom)

DEPDU 	 Decentralised Energy  
Project Delivery Unit  
(United Kingdom)

DEWA 	 Dubai Energy and Water

DoE 	 Department of Energy  
(South Africa)

DPW 	 Department of Public  
Works (South Africa)

EER 	 energy efficiency ratio

EIB 	 European Investment Bank

ELENA 	 European Local Energy 
Assistance

ESCO 	 energy service company

ETS 	 energy transfer station

EU 		 European Union

GEF 	 Global Environment Facilty

GIFT City  Gujarat International  
Finance Tec-City

GIS 	 geographic information  
system

GIZ 	 Deutsche Gesellschaft für 
Internationale  
Zusammenarbeit

GLA 	 Greater London Authority

GW		 gigawatt

GWh	 gigawatt-hour

GWth	 gigawatt-thermal

GWP 	 global warming potential

HCFC 	 hydrochlorofluorocarbon

HFC	 hydrofluorocarbon

HRBEE 	 Heat Reform & Building  
Energy Efficiency project 
(China)

ICLEI 	 International Council for  
Local Environmental  
Initiatives

IEA 	 International Energy Agency

IFC 	 International Finance 
Corporation

IKI 	 International Climate  
Initiative

IMAR 	 Inner Mongolia  
Autonomous Region (China)

IRR 	 Internal Rate of Return

JCA 	 Joint Cooperation  
Agreement

KLH 	 Ministry of Environment 
(Indonesia)

kWh	 kilowatt-hour

LEED 	 Leadership in Energy and 
Environmental Design

LNG 	 liquefied natural gas

LTL	 Lithuanian lita

MRV 	 measurable, reportable  
and verifiable

MUR	 Mauritian rupee

MW	 megawatt

MWel	 megawatt-electric

MWh	 megawatt-hour

MWth	 megawatt-thermal

NAMA 	 Nationally Appropriate 
Mitigation Action

NDRC	 National Development  
and Reform Commission 
(China)

NOK	 Norwegian krone

NPV 	 net present value

ODA 	 Olympic Development 
Authority (United Kingdom)

OPEX 	 operational expenditure

PLN	 Polish złoty

PPA 	 power purchase agreement

PU 		 Ministry of Public Works 
(Indonesia)

PV 		 photovoltaic

REC 	 renewable energy  
certificate

REN21 	 Renewable Energy Policy 
Network for the 21st Century

REU 	 residential equivalent unit

ROI 	 return on investment

RT 		 refrigeration ton

SE4ALL 	 Sustainable Energy for All

SEFA 	 Sustainable Energy Fund  
for Africa

SEFC NEU Southeast False Creek 
Neighbourhood Energy  
Utility 

SPV 	 special purpose vehicle

SWAC 	 Sea Water Air Conditioning

TAF 	 Toronto Atmospheric Fund

TDHC 	 Toronto District Heating 
Corporation

TSE 	 treated sewage effluent

TWh	 terawatt-hours

UAE 	 United Arab Emirates

UK 	 United Kingdom

UNDP 	 United Nations  
Development Programme

UNEP 	 United Nations  
Environment Programme

V-NAMA	 Vertically Integrated  
Nationally Appropriate 
Mitigation Action

VAT 	 value-added tax

WACC 	 weighted average cost 
of capital
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For more information, 
contact: 
UNEP DTIE 
Energy Branch 
15 rue de Milan 
75441 Paris Cedex 09, France 

Email: unep.tie@unep.org  
www.unep.org/energy/des 

“District Energy in Cities: Unlocking the Potential of Energy 
Effi ciency and Renewable Energy highlights key technology options 
available to communities to provide heating and cooling services in 
a cost-effective manner and with low environmental impacts. The 
fi ndings of this report should be studied carefully by all policymakers 
and private developers who are endeavouring to achieve a more 
sustainable future.”

Ralph Sims, Professor at Massey University, New Zealand 
and member of the Scientifi c and Technical Advisory 
Panel of the Global Environment Facility 

“District Energy in Cities: Unlocking the 
Potential of Energy Effi ciency and Renewable 
Energy is a timely, comprehensive and useful 
knowledge tool. This publication provides a 
pragmatic, high-level analysis of major issues – 
including technological solutions, costs, business models, and the 
roles and capacities of the public and private sectors – and offers 
the way forward. It includes an extremely useful set of nearly 40 
specifi c, practical examples of best practices from around the world. 
Overall, the District Energy in Cities initiative offers a great platform 
for cooperation among cities, the private sector and multilateral 
development institutions.”

Alexander Sharabaroff, Operations Offi cer (Energy), International 
Finance Corporation

DISTRICT ENERGY
IN CITIES
Unlocking the Potential of Energy E�  ciency 
and Renewable Energy 

“District Energy in Cities: Unlocking the Potential of Energy 
Effi ciency and Renewable Energy provides a critical set 
of information to cities as they develop action plans to meet 
sustainability, energy and climate goals. By providing thoughtful 
analysis of both key barriers and successful best practices, 
this handbook helps decision makers quickly identify important 
issues and successful tactics from peer cities as they move 
forward with district energy.”

Katrina Pielli, Senior Policy Advisor, Offi ce of Energy Effi ciency 
and Renewable Energy, U.S. Department of Energy 

“With the publication of District Energy 
in Cities: Unlocking the Potential of 
Energy Effi ciency and Renewable Energy, 

UNEP has made a hugely valuable contribution to the climate and energy debate. 
Not only does it rightly identify the specifi c challenge of supplying low-carbon heat 
to the urban environment as a necessary element of the general energy transition, it 
provides highly practical advice and analysis for policymakers on how this can be 
achieved. An elegant demonstration of the value of thinking globally while acting 
locally, UNEP’s effort to drive the emergence of district energy as a solution for cities 
is the right initiative at the right moment!”

Paul Voss, Managing Director, Euroheat & Power

For the full report, please visit 
www.unep.org/energy/des


