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Drivers for cooling

Increasing population, middle-class and
ambient temperatures result in massively
increasing cooling demand

Cooling has become an essential part of
reaching and maintaining adequate human
living standards.

Cooling needs strongly coupled with
development, especially in countries that
experience hot ambient temperatures.

Key role in achieving many of the
Sustainable Development Goals
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. Heat pumps (water to water)

. Ducted rooftop

B Mutti-split
Split type

. Factory-sealed

. Chillers large

B chitters smau

. Industrial refrigeration

. Ships (Container)

. Land (Container)

. Stand-alone equipment
Condensing units
Centralized systems
Refrigerators + Freezers
Buses

. Passenger Cars

Global market volume in different applications in refrigeration and air
conditioning in billion EUR (based on data from Schwarz et al., 2011)
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L& 4 Climate impact of refrigeration and AC

Business-as-usual in 2030 Green cooling in 2030
8,010 Mt CDz2 eq * 4610 Mt COz eq *

Sources: 1GCI 2014/ IEA 2012 (data both 2012); 2GCI 2014 Page 4
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Cooling manifests major end-user in buildings

14

M Fuel switching
& 608 11.6'GtC0, ® Cooking, lighting and
appliances
e =
o 8 : : T ; ® Space cooling
g 6 m Other efficiency
® Solar thermal Space and
: water heating
20S: 2.7 GtCO > W Heat pumps and co- equipment
2 2 generation
O . : . . : : . . Electricity.
2010 2020 2030 2040 2050 decarbonisation
17% come from improvements in the thermal envelopes of buildings (incl. Source: IEA, 2013

the enabled downsizing of heating and cooling equipment)

40% are attributed to the deployment of more efficient air conditioners for
cooling and solar thermal systems for space and water heating.
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Energy Savings Potential by Appliance in the Major
economies by 2030

TWh
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Central Air '

Conditioners

Fans
Freezers

Lighting

Refrigerators

Room Air
Conditioners

Televisions

Washing
Machines

Standby

| |
B Recent Achievements

M Remaining Cost Effective Potential

Remaining Technical Potential (not yet €ost effective)
Source: LBNL BUENAS

Page 6



- e /'/" . '_,/"’ 4
e T B L Deutsche Gesellschaft
e '-’—'-‘; ..................... e fir Internationale
el e Zusammenarbeit (GIZ) GmbH

Maximizing energy efficiency and climate benefits of cooling in buildings

¥

End-of-life

Manufacturing

Transition to low-GWP

refrigerant
Reduce leakage through Recover_y, recycle or
proper intallation and servicing destruction of
refrigerants
= Reduction options of direct emissions = Reduction options of indirect emissions Source: GIZ Proklima 2017
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Drivers for cooling technology innovation
Evaporator
Reg ulations (inside Indoor Unit) e Costs of
- MEPS and labels / Compressor: technology
« HCFC/HFC (7 e E—— development,
reduction policies ¢ (inside outdoor unit) production and
= i marketing

« Competiteveness

%

5

Consumer needs

* |Increased comfort, little maintenance
* Reduced noise

« Design

Energy performance ) Source: GIZ Proklima 2018
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Policy instruments towards efficient and clean cooling technologies

Cut out the least

sustainable products greater sustainability of new, more sustain-

able products

| s oE>@> g [Dm

Eco-Design Energy-label Green public Eco-label
| procurement

S

Drive the existing market towards ‘ Engage development

Em|55|\n;_n-l,;l"- 73 St O Sy AT T AR Sustainability

Figure 3: Interventions to increase sustainability of RAC appliances (Source: adopted from European Commission, 2011)
Source: GIZ Proklima 2016 Page 9
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Outlook

» Growing cooling demand results in massive energy use and related GHG emissions,
decoupling essential to achieve climate and development goals

« Current state of technology (esp. efficiency, refrigerants) carries plenty of room for
more stringent policies and efficiency standards

« Cooling appliance users need to fully ‘experience’ life cycle cost savings that comes
with more efficient cooling appliances

« More stringent and present ‘push and pull’ policy frameworks required to accelerate
technology innovation and deployment
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Thank you for your attention!

Contact: Philipp.Munzinger@aqiz.de

GIZ Proklima Project Manager

Have a look at our projects and publications at:
» GIZ Proklima
https://www.giz.de/expertise/html/4809.html

. .. . On behalf of:
» Green Cooling Initiative P _
anrd tmfllgl:usmt, Mature Conservation

www.qgreen-cooling-initiative.orq

of the Federal Republic of Germany

gree.n’x‘. i s
cooling initiative

HOME ABOUT NETWORK

Bl ol b g

@ COUNTRY DATA
= The refrigeration and air
conditioning sectors around the

world

Our world map allowss you to explore & wide variety of data:
refrigeration and air conditioning appliances in use, unit sales.
emissions and emission mitigation potentials in the cooling

exploredata > 4
.

sectors both teday and in the future.

‘% NETWORK
Our network and best
practice examples

Do you want to contribute to making green cooling
aworldwide success story? The Green Cooling
Initiative is locking for network members and best
practice examples.

Our network includes companies. countries and

4
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COUNTRY DATA

OQ TECHNOLOGY
©0” Green cooling - markets
and technologies

Natural refrigerants and high energy efficiency are
the prerequisites for environmentally friendly

» PROMOTING GREEN COOLING
WORLDWIDE «

TECHNOLOGY POLICY BENEFITS

COOLING SECTCORS
Global greenhouse gas
emissions in 2030

Globsal greenhouse gas emissions and
percentage contributed by the cooling
sector (projections for 2030}

switchto Table

W cooling sector W omeErs
“inCO,eq

@ ABOUT

Green Cooling Initiative
Refrigeration and sir conditioning are responsible
for a significant share of the global greenhouse gas
emissions. Especially in developing and emerging
countries, the demand for cooling equipment is
rising Low levels of efficiency and high leakage
rates of refrigerant gases with high global warming
potential will increase these emissions drastically.
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Thank you for your attention!

On behalf of:

Contact: Philipp.Munzinger@qiz.de £ | ety

for the Environment, Mature Conservation
and Nuclear Safety

GIZ Proklima Project Manager

of the Federal Republic of Germany

Have a look at our projects and publications at:
» GIZ Proklima
https://www.giz.de/expertise/html/4809.html

» Green Cooling Initiative

WWW.green-cooling-initiative.orq
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