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#CountOnCooling

Å All participants are by defaultin mute mode during the time of 
the webinar

Å Only speakers will unmute themselves during their time of 
presentation and Q&A sessions

Å 5 minutes-long Q&A sessions will take place after each 
presentation

Å During these Q&A sessions, participants are kindly requested 
ǘƻ ǎǳōƳƛǘ ǘƘŜƛǊ ǉǳŜǎǘƛƻƴǎ ǘƘǊƻǳƎƘ ǘƘŜ ŎƘŀǘ ǘƻ άtŀƴŜƭƛǎǘǎ ϧ !ƭƭ 
ŀǘǘŜƴŘŜŜǎέ

Å Andrea Voigt will read these questions to the speakers

Å LŦ ǘƛƳŜ ŘƻŜǎƴΩǘ ŀƭƭƻǿ ǘƻ ŎƻǾŜǊ ŀƭƭ ǉǳŜǎǘƛƻƴǎΣ ǘƘŜȅ ǿƛƭƭ ōŜ 
submitted to speakers after the webinar and we will keep you 
informed of their response

Å Presentations will be shared after the webinar



01.

SETTING THE SCENE ς
COOLING AT CROSSROADS: 
JOINING FORCES TO ENABLE 
CARBON NEUTRALITY 
Andrea Voigt, EPEE



#CountOnCooling

Who is EPEE?

Á Foundedin 2000

Á Headquarteredin Brussels

Á Currently50 membersfrom 3 continents

Á Asia

Á Europe

Á North America

Á Representingthe full valuechainof the refrigeration, 
air-conditioningand heatpump industries
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#CountOnCooling

Cooling is a big industry and demandis set to grow
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#CountOnCooling

It contributesto manysustainabledevelopmentgoals
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#CountOnCooling

The challenge
Č Most of the EUΨsgreenhousegas 

emissions(CO2-eq) arerelatedto energy

Č Toachieveclimateneutralityby 2050, 
addressingenergymust bea priority
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78%

9%

10%
3%

Energy Industrial Processes Agriculture Waste

Annual European Union greenhouse gas inventory 1990ς2017 and inventory report 2019, EEA

https://www.eea.europa.eu/themes/climate/eu-greenhouse-gas-inventory


#CountOnCooling

Heating& Cooling representalmosthalf of the9¦Ψǎfinal 
energyconsumption(ktoe)
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Heating& Cooling Transport Electricity

47% 28% 25%

20%shareof REN 8%shareof REN 32%shareof REN

Eurostat, Shares Summary results2018

https://ec.europa.eu/eurostat/web/energy/data/shares


#CountOnCooling

Toachieveclimateneutrality, it is is essential to:

Č Reduce energyconsumption

Č Increasethe shareof renewablesin the electricity
mix

Č Take an integratedapproachto heatingand 
cooling

In the EU, heatingmust be addressedasa top 
priority, but demandfor coolingwill grow. If
appropriatelyaddressed, sustainablecoolingcan:

Č Be a catalystfor the decarbonisationof heating

Č Support the shift towardsrenewableenergies
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#CountOnCooling

Thereis no European 
Green Deal without
sustainablecooling
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CountOnCooling VIDEO

https://youtu.be/bzJJjsFyeec


02.

SUSTAINABLE COOLING IN 
EU POLICIES ςA FOCUS ON 
THE EUROPEAN GREEN 
DEAL

Hans Van Steen, European Commission, DG ENER

Jutta Paulus, Member of the European Commission 



#CountOnCooling

The European 
Green Deal ς
The vision of 
the European 
Commission

Hans Van Steen, European 
Commission, DG ENER



#CountOnCooling

The 
expectations of 
the European 
Parliament

Jutta Paulus, Member of the 
European Parliament
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TOWARDS AN INTEGRATED 
APPROACH TO COOLING: 
BRINGING ENERGY 
EFFICIENCY & RENEWABLES 
TOGETHER
Kevin Lane, International Energy Agency 

Roland Roesch, International RenewableEnergy Agency 

Olivier Biancarelli, Engie & Tractebel



#CountOnCooling

Sustainable 
cooling & 
Energy 
efficiency

Kevin Lane, International Energy 
Agency



IEA 2020. All rights reserved. 

Sustainable cooling & Energy efficiency 

Paris, 24 March 2020

Dr Kevin Lane
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Outline

ÅFocus on Global stationary air conditioning 

ÅGlobal potential from energy efficiency

ÅPolicies, MEPS (Ecodesign), information, labelling

ÅImpact on demand

ÅLink to heating
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Keeping cool is a growing need

Air conditioning is being driven by increasing expectations of thermal comfort ð

as well as the need for cooling in buildings to be healthy and productive.

Mean annual cooling degree days (2007-17)
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Energy -efficient air conditioning can halve cooling demand growt h

Energy efficiency can deliver nearly 2 800 TWh of electricity savings in 2050 ðequivalent to all the 

electricity consumed by the European Union in 2016.

Electricity savings using energy-efficient air conditioning
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Efficient air conditioners can help to dampen the impact on the 

power system

Cooling demand has serious implications for grids.

Share of cooling in electricity system peak loads
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More efficient ACs can lessen the costs of new power generation

USD 1.2 trillion in power generation investments can be saved globally with more efficient ACs. 

Average per capita electricity costs for cooling would be almost halved. 

Cumulative investments in power generation for space 

cooling to 2050
Global average electricity costs per capita for space 

cooling in 2050
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More efficient ACs will help cut emissions

More efficient ACs cut CO2 emissions from space cooling in half.

Efficiency also helps enable cleaner power ðdrastically reducing cooling-related emissions.

Contribution of more efficient space cooling on CO2 emissions
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Building envelope measures can provide cooling comfort

Ancient and modern cooling techniques can be a no- or low-cost energy efficiency measures.
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Further savings are possible!

Additional measures ðsuch as better building design and construction, can keep cooling energy 

demand stable ðwhile also allowing billions of people better access to keep cool

Additional energy savings potential through energy efficiency measures 
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The link with heating

ÅHeat pumps currently meet less than 3% of

global heating needs in buildings

ÅThe share of heat pumps and renewable

heating needs to reach 25% of new salesby

2030

ÅCan be coupled with growing cooling needs

as reversible units can also provide cooling



IEA 2020. All rights reserved. 

Policy action to curb cooling -related energy needs

Capturing the major energy efficiency potential for space cooling in buildings

Å Without firm policy interventions, cooling -related energy demand will soar

Å Policy action can deliver substantial energy savings quickly by making AC equipment much more 

efficient

Å Priority must be given to mandatory standards and labelling for ACs

Å Measures to improve the energy performance of building envelopes would contribute to even bigger 

energy savings in the longer term

Å Integrated solution could deliver broader benefits to the energy system

Energy efficiency can deliver cooling comfort ðaffordably and sustainably.



#CountOnCooling

Sustainable 
cooling & 
Renewables

Roland Roesch, International 
Renewable Energy Agency



EPEE  Webinar
24th March 2020

SUSTAINABLE COOLING AS AN ENABLER FOR DECARBONISATION  

Sustainable Cooling and Renewable Energy

Dr. Roland Roesch
Deputy Director IRENA Innovation and Technology
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Transforming Power and End-Use



Sustainable Cooling ðdifferent aspects 

to consider

A. Technology options and costs ðDistributed and Centralised 
District Systems

B. Link between cooling & energy efficiency

C. Role of digitalisation for cooling

D. Interlink between electric cooling and power systems

We may 

need to 

look at

Source: IRENA (2019) Innovation Landscape for a Renewable -Power Future



A. Technology options to expand renewables use

in urban buildings
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Å Heating/cooling
Å Electrify heating - Heat pumps
Å Solar water heating and solar 

cooling
Å Biomass boilers
Å Renewable district heat/cooling

Å Replace traditional biomass with 
modern renewables or electricity for 
cooking

Å Renewable electricity supply
Å Rooftop and building integrated PV
Å Buy renewable electricity from the 

grid

Å Renewables for transportation
Å Electric vehicles
Å Biofuels
Å Modal shiftSource: IRENA (2016) Renewable Energy in 

Cities



A. Technology options for cities

Source: IRENA (2016) Renewable Energy in 

Cities



B. Energy Efficiency - Energy neutral houses

33

Nul op de meter (ôzero on the meterõ) is a Dutch national project initiated by the government to 
renovate already existing houses and apartments industrially so that they are energy neutral.

Å It is a holistic systemic deep renovation 

concept using smart services resulting in 

energy -neutral housing by reducing energy 

consumption and maximizing the use of 

renewable energy. 

Å The houses are made energy neutral with the 

use of a heat pump, PV -panels, an air 

ventilation system with heat recycling, plastic 

window frames with triple glazing and 

façade isolation of 30 cm thick.

Source: Stroomversnelling.nl

Source: IRENA (2019) Innovation Landscape for a Renewable -Power Future



C. Digitalisation ðOptimising cooling

Data Centres

Commercial cooling (e.g. supermakets )

Source: IRENA (2019) Innovation Landscape for a Renewable -Power Future



D. Cooling equipment as a demand response 

option for more flexible power systems

Source: IRENA (2019) Innovation Landscape for a Renewable -Power Future



Innovation in TES Business Models
Residential Cooling: Ice storage for residence 

cooling
Á Cutting cooling costs by 40%

Á 95% reduction of your peak cooling electricity use

Á Used in Nantucket Island for 200 residences, USA

Source:  Ice energy, PV Tech,  Heliocsp, Frauhofer Instiute, Acciona Energy, Power technology 

Industry: Food industry solar PV and cold 

storage
Á One of Morocco's largest rooftop solar plant coupled with 

ice storage

Á Flexibility option as energy surplus cant be injected to the 

grid

Á Cooling used during peak hours



Å Globally, energy systems are undergoing a significant transition driven 

by decarbonisation.

Å Integrating a higher share of variable renewables in the power sector 

is challenging.

Å Decarbonising heat, and ensuring the growing demand for cooling is 

met by low carbon energy, are also key challenges.

Å Electrification of other end use sectors can help to drive 

decarbonisation.

Å Decarbonisation solutions will be required that are sector-specific and 

geography specific.

Å Energy system flexibility is needed to deliver integration of renewables 

across all sectors. 

Å Storage is a key technology for achieving energy system flexibility.

Sustainable cooling and renewable energies in 
the energy transition

Power

Industry

Cold chains

District heating 
and cooling

Buildings

Source: IRENA (forthcoming) Innovation Outlook Thermal Energy Storage



Project Navigator Technical Guidelines for Heating and 
Cooling systems

38

Objective

ï Support the development of renewable energy heating 

and cooling solutions for cities-related applications 

including residential, industrial and commercial end-uses

Scope

ï Small and medium scale projects in the context of urban 

development that improve the dynamic behavior of 

thermal systems to match user requirements in terms of 

supply volume, time of day, resource efficiency. 

RE Technology

ï solar (solar photovoltaics, thermal and concentrated), 

biomass (cogeneration), biogas, geothermal and heat 

pumps combined with storage technologies

Focus on bankable project alternatives for each configuration and load 

requirement with practical details such as energy audit, process 

integration, technology selection, technical design, cost estimation or 

financial modelling. 

Source: IRENA (2019)



Thank you for your attention
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www.irena.org

www.twitter.com/irena

www.facebook.com/irena.org

www.instagram.com/irenaimages

Contact our analysts:
Francisco Boshell

fboshell@irena.org

Contact our analysts:
Alesandra Salgado

asalgadol@irena.org

mailto:fboshell@irena.org
mailto:fboshell@irena.org
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Sustainable 
cooling & 
Infrastructure

Olivier Biancarelli, Engie & 
Tractebel



DISTRICT COOLING, AN EFFICIENT SOLUTION FOR THE ZERO 

CARBON TRANSITION

Olivier Biancarelli - ENGIE Group Executive Vice President 

EPEE Webinar, March 24th, 2020



4242

Å New complementarity between buildings 

& cities, individual HVAC & District 

Cooling/Heating

Å New relation with other technology & 

solutions: energy (renewables, electricity, 

gas, etc.) infrastructure (public lighting, 

real estate, mobility, etc.), users 

(individuals, businesses, SMEs, local 

authorities, etc.)

Å New focus on the outcome (environment, 

comfort, costs)

Old energy linear approach

Before Now
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Less 

electricity 

consumption

Improvement in 

energy 

efficiency

Less water 

consumption

Less CO2

emissions

Less usage 

of chemicals
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7 DHC 

in the 

USA

12 DHC in 

NETHERLAND

1 DCS in the  

PHILIPPINES 

1 DHC in 

PORTUG

AL

18 DHS in 

SLOVAKIA

162 DHC in FRANCE  

2 DHC in 

SPAIN 12 DHS in 

ITALY

3 DHC in 

BELGIUM

11 DHC in the UK

1 DHC in          

New 

Zealand

1 DCS in

MALAYSIA

2 DHC in CHINA

5 DHS in 

POLAND

72 DCS 

in GCC

3 DHS in 

GERMANY

7 DHS in 

HUNGARY

2 DHS 

in 

CHILE
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APRIL 2017 - A 50-year concession contract for energy 

management with the Ohio State University on the road towards 

carbon neutrality

o Operation and optimization of the universityôs utility 

system

o Core of the system: District Heating and Cooling network

o Energy Conservation Management Services: 

commitment to improve the universityôs energy efficiency 

by 25% within 10 years

o Construction of a new Energy Innovation Center

JUNE 2017 - ENGIE acquired a 40% stake in National Central 

Cooling Company PJSC (Tabreed), co ownership with Mubadala 

(42%) the state fund of Abu Dhabi

o 80 plants in the GCC that deliver over 1.18 Million

refrigeration tons

o Its services have reduced energy consumption in the

GCC by more than 2.06 billion kilowatt hours annually,

o Elimination of over 1.23 million tons of carbon dioxide

emissions (the equivalent of removing over 268,000

cars from our streets every year)
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*source Feedermarket w/o Tabreed

To be updated

Different levels of commitments for ENGIE and outcomes for the client

O&M Contracts Concession Ownership

Investment 
ENGIE

Connection 
Fee 

Customer

Construction 
Cost

Depreciation

Supply Cost

Opex

Tax

Profit

CAPEX TypicalTariff Structure

FinancingCost

VariableFee
Customers

Cold& Heat

FixedFee
Customers

Cold& Heat

Energy Tax
Salaries
Consumables
Repairs& Maintenance 
Lifecyle
IT/OT costs

Opex
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Å Decarbonize existing 

buildings

Å Heat recovery of waste 

heat (fatal heat from 

industries, data centers, 

waste incinerationé)

Å Key enabler of RES 

integration as flexibility

provider

4th Generation DHC : 
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06.

CONCLUDING REMARKS

Andrea Voigt, EPEE


