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FOREWORD

*KܪHNJSY� FSI� HQNRFYJ� KWNJSIQ^� HTTQNSL� NX� F� HWZHNFQ� UNJHJ� TK� YMJ� HQNRFYJ� FSI� XZXYFNSFGQJ�
IJ[JQTURJSY� UZ__QJ�� <J� SJJI� HTTQNSL� YT� UWTYJHY� [ZQSJWFGQJ� UTUZQFYNTSX� KWTR� MJFY\F[JX��
PJJU�[FHHNSJX�[NFGQJ�FSI�KTTI�KWJXM��FSI�\TWPKTWHJX�UWTIZHYN[J��.Y�NX�JXXJSYNFQ�KTW�JVZNY^�FSI�
development, especially as climate change raises global temperatures. The global pandemic 
MFX� JRUMFXN_JI� OZXY� MT\� NRUTWYFSY� HTTQNSL� NX� YT� XTHNJY^�� \NYM� RFS^� XYZHP� NSITTWX� NS� MTY�
HQNRFYJX�IZWNSL�QTHPIT\SX�FSI�LQTGFQ�HTTQNSL�NSKWFXYWZHYZWJ�JXXJSYNFQ�YT�XYTWNSL�FSI�IJQN[JWNSL�
FS�J[JSYZFQ�[FHHNSJ��9MJWJ�NX��MT\J[JW��F�HFYHM�

There are an estimated 3.6 billion cooling appliances in use globally today, and that number 
NX� LWT\NSL� G^� ZU� YT� ��� IJ[NHJX� J[JW^� XJHTSI�� 9MNX� LWT\YM� NX� XJY� YT� NSHWJFXJ� YMJ� XJHYTWѣX�
LWJJSMTZXJ� LFX� JRNXXNTSX� IWFRFYNHFQQ^�� KZWYMJW� \FWRNSL� YMJ� UQFSJY�� &NW� HTSINYNTSJWX� FWJ�
F� ITZGQJ� GZWIJS�� .S� RTXY� HFXJX�� YMJ^� ZXJ� M^IWTܫZTWTHFWGTSX� -+(X��� J]YWJRJQ^� UTYJSY�
LWJJSMTZXJ�LFXJX��FSI�WJVZNWJ�XNLSNܪHFSY�JSJWL^�YT�WZS��<NYMTZY�UTQNH^� NSYJW[JSYNTS��INWJHY�
and indirect emissions from air conditioning and refrigeration are projected to rise 90 per cent 
FGT[J������QJ[JQX�G^�YMJ�^JFW�������

9MNX� WJUTWY� QF^X� TZY� \F^X� YT� WJXTQ[J� YMNX� INQJRRF� G^� IJQN[JWNSL� JKܪHNJSY� FSI� HQNRFYJ� KWNJSIQ^�
HTTQNSL�KTW�FQQ�ў�NS�UFWYNHZQFW�G^�WFUNIQ^�UMFXNSL�IT\S�M^IWTܫZTWTHFWGTSX�NS�YMJ�HTTQNSL�XJHYTW�FSI�
IJQN[JWNSL�HTTQNSL�RTWJ�JKܪHNJSYQ^�YMWTZLM�RTWJ�JKܪHNJSY�JVZNURJSY�FSI�RTWJ�JKܪHNJSY�GZNQINSLX��

9MNX� WJUTWY� YJQQX�ZX�YMJWJ�FWJ�RFS^�FHYNTSX�\J�HFS�YFPJ�YT�LJY�HTTQNSL�WNLMY��9MJ�2TSYWJFQ�
5WTYTHTQѣX� 0NLFQN� &RJSIRJSY� YT� UMFXJ� IT\S� -+(� WJKWNLJWFSYX�� 5WT[JS� UTQNHNJX� XZHM� FX�
minimum energy performance standards. National Cooling Action Plans. The integration of 
JKܪHNJSY�HTTQNSL�NSYT�JSMFSHJI�3FYNTSFQQ^�)JYJWRNSJI�(TSYWNGZYNTSX�TK�YMJ�5FWNX�&LWJJRJSY��
9WFSXKTWRFYN[J�NSNYNFYN[JX�QNPJ�YMJ�(TTQ�(TFQNYNTS��2T[NSL�TS�FQQ�TK�YMJXJ�TKKJWX�ZX�F�HMFSHJ�
YT�XQT\�LQTGFQ�\FWRNSL��NRUWT[J�YMJ�QN[JX�TK�MZSIWJIX�TK�RNQQNTSX�TK�UJTUQJ��FSI�WJFQN_J�MZLJ�
���SFSHNFQ�XF[NSLX��&X�SFYNTSX�NS[JXY�NS�(4;.)ܪ�WJHT[JW^��YMJ^�SJJI�YT�JSXZWJ�YMFY�YMJ^�ZXJ�
YMJNW� RTSJ^� \NXJQ^� YT� WJIZHJ� HQNRFYJ� HMFSLJ��
UWTYJHY� SFYZWJ� FSI� WJIZHJ� WNXPX� TK� KZWYMJW�
UFSIJRNHX�� 'FHPNSL� XZXYFNSFGQJ�
cooling can help to achieve all of 
these goals.”

<J� MTUJ� YMNX� WJUTWY� \NQQ� MJQU� YT�
WFNXJ�F\FWJSJXX�FGTZY�TSJ�TK�YMJ�
most critical and often neglected 
climate and development issues 
TK� TZW� YNRJ�� +TW� UTQNH^� RFPJWX��
industry leaders and the general 
UZGQNH�� \J� MTUJ� NY� XJW[JX� FX� FS�
important guide to the role cooling 
can play in delivering on our climate 
and sustainable development 
LTFQX��<J�SJJI�YT�XJN_J�YMNX�YMWJJ�
NS�TSJ�HTTQNSL�TUUTWYZSNY^��&SI�\J�
SJJI�YT�IT�NY�ST\�

Inger Andersen

*]JHZYN[J�)NWJHYTW�TK�YMJ� 
UN Environment Programme 
FSI�:SIJW�8JHWJYFW^�,JSJWFQ 
United Nations

Dr. Fatih Birol

*]JHZYN[J�)NWJHYTW�
International Energy Agency
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9MJ�ST[JQ�HTWTSF[NWZX�(T[NI�����UFSIJRNH�MFX�HWJFYJI�FS�J]YWFTWINSFW^�LQTGFQ�
MJFQYM�FSI�JHTSTRNH�HWNXNX��'J^TSI�YMJ�NRRJINFYJ�NRUFHY�TS�MJFQYM��YMJ�HZWWJSY�
crisis has major implications for global economies, energy use and CO2 emissions. 
9MJ�JHTSTR^�HTZQI�IJHQNSJ�G^��
�NS�������\MNQXY�JSJWL^�IJRFSI�\MNHM�IJHQNSJI�
G^����
�NS�YMJܪ�WXY�VZFWYJW�TK�������HTZQI�KFQQ�G^��
�G^�YMJ�JSI�TK������.*&�����F���
,QTGFQ�JSJWL^�WJQFYJI�(42 emissions could fall by 8% in 2020. This global economic 
IT\SYZWS� \NQQ� FQXT� MF[J� FS� NRUFHY� TS� NS[JXYRJSY� NS� JSJWL^� X^XYJRX�� NSHQZINSL�
JKܪHNJSY� HQNRFYJ�KWNJSIQ^� HTTQNSL�� +TW� J]FRUQJ�� NY� NX� J]UJHYJI� YMFY� NS[JXYRJSY� NS�
JKܪHNJSH^�NS�GZNQINSLX�\NQQ�KFQQ�G^�T[JW���
�NS������.*&������G����

:SUWJHJIJSYJI� FHYNTS� FSI� QJFIJWXMNU� KWTR� LT[JWSRJSYX�� HTRUFSNJX� FSI� WJFQ�
\TWQI�IJHNXNTS�RFPJWX�\NQQ�GJ�WJVZNWJI�YT�UZY�YMJ�\TWQI�TS�FS�JHTSTRNH�WJHT[JW^�
UFYM�� YT� GTTXY� YMJ� JHTSTR^� YT� WJYFNS� FSI� HWJFYJ� SJ\� OTGX�� \MNQXY� FY� YMJ� XFRJ�
time generating the conditions for achieving sustainable and affordable cooling. 
9MJ� ZXJ� TK� XZXYFNSFGQJ� JHTSTRNH� WJHT[JW^� UFHPFLJX� MFX� GJJS� UWTUTXJI� G^�
many countries including the European Commission, and many international 
TWLFSNXFYNTSX� XZHM� FX� YMJ� .SYJWSFYNTSFQ� 2TSJYFW^� +ZSI� FSI� YMJ� <TWQI� 'FSP 
<'�������.2+�������.*&�����H���9MJ�.*&ѣX�8ZXYFNSFGQJ�7JHT[JW^�UQFS�XZLLJXYX�
YMFY� FS� FIINYNTSFQ� :8)� �� YWNQQNTS� TK� XUJSINSL� T[JW� YMJ� SJ]Y� YMWJJ� ^JFWX�� HTZQI�
NSHWJFXJ� ,)5� G^� ���
�� UZY� LQTGFQ� (42 emission on a declining path, and create 
XJ[JWFQ�RNQQNTS�OTGX��8UJSINSL�TS�NRUWT[NSL�YMJ�JKܪHNJSH^�TK�GZNQINSLX�KTW�J]FRUQJ��
HTZQI�LJSJWFYJ�GJY\JJS���FSI����OTGX�UJW�RNQQNTS�:8)�NS[JXYJI��STYNHJFGQ^�MNLMJW�
YMFS�YMJ�SZRGJW�TK�OTGX�LJSJWFYJI�KWTR�XUJSINSL�JQXJ\MJWJ�NS�YMJ�JSJWL^�XJHYTW�
(IEA 2020c). 

Box A: 

Cooling Emissions and Policy Synthesis ReportCooling Emissions and Policy Synthesis Report

THE IMPACT OF COVID-19 
ON COOLING, AND THE 
ROLE OF ECONOMIC 
RECOVERY PACKAGES
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2TWJ�XUJHNܪHFQQ^�KTW�HTTQNSL��YMJ�0�(*5�UWTLWFR�MFX�NIJSYNܪJI�XN]�MNLM�NRUFHY�TUUTWYZSNYNJX�
\MJWJ�JKܪHNJSY��HQNRFYJ�KWNJSIQ^�HTTQNSL�HTZQI�LJSJWFYJ�OTGX��WFNXJ�JHTSTRNH�TZYUZY�FSI�
WJIZHJ�JRNXXNTSX�*�,�0�(*5��������9MJXJ�FWJ�

1. (TSINYNTSFQ�GFNQTZYX�KTW�MFWI�MNY�XJHYTWX�YMFY�XZUUTWY�XZXYFNSFGQJ�HTTQNSL�� 
+ZSIX�YT�GFNQ�TZY�MFWI�MNY�XJHYTWX�XMTZQI�G^�YNJI�YT�YMJ�FITUYNTS�TK�HQNRFYJ�
friendly cooling solutions.

2.7JGFYJX�FSI�NSHJSYN[JX�YT�UWTRTYJ�HTTQNSL�JKܪHNJSH^�NS�YMJ�GZNQY�JS[NWTSRJSY��
NSHWJFXNSL�IJRFSI�KTW�JKܪHNJSY�FUUQNFSHJX�FSI�HQNRFYJ�KWNJSIQ^�HTTQNSL�
YJHMSTQTLNJX�\NQQ�HWJFYJ�OTGX�FSI�FQXT�NSIZHJ�XUJSINSL�KWTR�QT\JW�JSJWL^�GNQQX��

3.Policy design to address resilient and responsive cold chain logistics for 
MJFQYMHFWJ�FSI�KTTI�XJHZWNY^��&�LWT\YM�NS�HTTQNSL�NX�SJJIJI�KTW�KTTI�FSI�RJINHFQ�
XZUUQNJX��\NQQ�NRUWT[J�MJFQYM�TZYHTRJX��WJIZHJ�KTTI�FSI�[FHHNSJ�QTXX��FSI�FQXT�
GZNQI�HFUFHNY^�YT�WJXUTSI�YT�KZYZWJ�XMTHPX�

4.8ZUUTWYNSL�RJFXZWJX�YT�JSHTZWFLJ�NRUQJRJSYFYNTS�TK�HTTQNSL�WJYWTܪYX�FSI�
UFXXN[J�YJHMSTQTLNJX��7JYWTܪYYNSL�TK�GZNQINSLX�\NYM�GJYYJW�HTTQNSL�KJFYZWJX�FWJ�
QT\�HFUNYFQ�NS[JXYRJSYX�\MNHM�FWJ�QFGTZW�NSYJSXN[J��

5. *]UFSINSLܪ�SFSHNSL�RTIJQX�YT�RJJY�HTTQNSL�SJJIX��+ZSINSL�HFS�GJ�ZXJI�YT�
UWTRTYJ�FSI�FQXT�XZUUTWY�NSNYNFQ�HFUNYFQ�NS[JXYRJSY�ST\�YT�WJFQNXJ�KZYZWJ�XF[NSLX��

6.5ZGQNH�FSI�UWN[FYJܪ�SFSHNSL�NS[JXYRJSY�NS�7�)�KTW�HTTQNSL��,WFSYX�FSI�QTFSX�\NQQ�
sustain future innovation and deliver future improvements, offering innovators a 
competitive advantage.

9MJ�YNRNSL�TK� NRUFHY�TK�YMJ�INKKJWJSY�WJHT[JW^�RJFXZWJX�\NQQ�[FW^��+TW�J]FRUQJ��HTTQNSL�
X^XYJR�RFNSYJSFSHJ�FSI�UFNSYNSL�WTTKX�\NYM�WJܫJHYN[J�UFNSY�\NQQ�NSHWJFXJ�JRUQT^RJSY�NS�F�
WJQFYN[JQ^�XMTWY�UJWNTI�NS�YMJ�TWIJW�TK�RTSYMX���\MNQXY�NS[JXYNSL�NS�RTWJ�JKܪHNJSY�JVZNURJSY�
FSI�GZNQINSLX�\NQQ�YFPJ�QTSLJW��
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GLOSSARY AND ACRONYMS
AC air conditioning 

Banks� 4_TSJ�IJUQJYNSL�TW�MNLM�,<5�HMJRNHFQX�
HTSYFNSJI�\NYMNS�WJKWNLJWFYTWX��FNW�HTSINYNTSJWX��
FSI�TYMJW�HTTQNSL�JVZNURJSY��FX�\JQQ�FX�NS�
HMJRNHFQ�XYTHPUNQJX�FSI�KTFRX�

Baseline�� .S�YMJ�HTSYJ]Y�TK�HQNRFYJ�WJQFYJI�UFYM\F^X��
baseline scenarios refer to scenarios that 
assume that no mitigation policies or 
RJFXZWJX�\NQQ�GJ�NRUQJRJSYJI�GJ^TSI�YMTXJ�
that are already in force or are planned to be 
adopted. 

Black carbon The substance formed through the 
incomplete combustion of fossil fuels, 
GNTKZJQX��FSI�GNTRFXX��'QFHP�HFWGTS�
HTSYWNGZYJX�YT�\FWRNSL�G^�FGXTWGNSL�MJFY�NS�
YMJ�FYRTXUMJWJ�FSI�G^�WJIZHNSL�FQGJIT�\MJS�
IJUTXNYJI�TS�XST\�FSI�NHJ�

Buyers clubs A buyers club, either public or private, pools 
RJRGJWXѢ�HTQQJHYN[J�GZ^NSL�UT\JW��JSFGQNSL�
YMJR�YT�RFPJ�UZWHMFXJX�TK�MNLMJW�UJWKTWRNSL�
TW�VZFQNY^�FY�QT\JW�UWNHJX��TW�YT�UZWHMFXJ�
LTTIX�YMFY�RNLMY�GJ�INKܪHZQY�YT�UZWHMFXJ�NS�
small amounts.

Carbon dioxide equivalent (CO2e) For a given amount of 
a greenhouse gas other than CO2, it is the 
amount of CO2�YMFY�\TZQI�MF[J�YMJ�XFRJ�
LQTGFQ�\FWRNSL�NRUFHY�T[JW�F�HJWYFNS�YNRJ�
period. In this report, all CO2e is according to 
����^W�,QTGFQ�<FWRNSL�5TYJSYNFQ�

Carbon intensity  The amount of CO2 released per unit 
of another variable such as gross domestic 
product or energy produced. 

CCAC Climate and Clean Air Coalition

CFC� HMQTWTܫZTWTHFWGTS�ў�(+(X�FWJ�RFOTW�T_TSJ�
depleting substances phased out by the 
Montreal Protocol. Many CFCs are also potent 
greenhouse gases.

CO2�� HFWGTS�INT]NIJ

Cold chain� 9MJ�XZUUQ^�HMFNS�SJJIJI�YT�RFNSYFNS�F�QT\�
temperature range, consisting of production, 
storage, and distribution activities. Proper cold 
HMFNS�UWJXJW[JX��J]YJSIX��FSI�JSXZWJX�YMJ�
XMJQK�QNKJ�TK�UWTIZHYX�

Cooling Cooling refers to any human activity, design 
or technology that dissipates or reduces 
temperatures and contributes to achieving: 
(i) reasonable thermal comfort for people, 
or (ii) preservation of products and produce 
(medicines, food, etc.), and (iii) effective 
FSI�JKܪHNJSY�UWTHJXXJX�KTW�J]FRUQJ�IFYF�
centres, industrial or agricultural production 
FSI�RNSNSL���8ZXYFNSFGQJ���TW�ѨHQJFSѦ���HTTQNSL�
refers to cooling that uses climate friendly 
WJKWNLJWFSYX�FSI�\NYMTZY�TYMJW�JS[NWTSRJSYFQ�
IFRFLJ�NSHQZINSL�HQNRFYJ�NRUFHY��NS�QNSJ�\NYM�
the objectives of the Paris Agreement on 
Climate Change and the Montreal Protocol. 
Access to clean and affordable cooling 
is necessary to help deliver our societal, 
economic and health goals.

Cooling equipment Stationary air conditioning (AC and 
other space conditioning for comfort); 
refrigeration (cooling to preserve food, 
goods, medicines, equipment); and mobile air 
conditioning and refrigerated transport.

CSPF Cooling Seasonal Performance Factor

EE� JSJWL^�JKܪHNJSH^

ESI Energy Savings Insurance

GHG greenhouse gas

GDP gross domestic product

GtCO2 gigatons of CO2 

GtCO2e gigatons of CO2 equivalent

GW� LNLF\FYYX

GWP� LQTGFQ�\FWRNSL�UTYJSYNFQ�ў�&S�NSIJ]�
representing the relative effectiveness of 
different gases in absorbing outgoing infrared 
radiation, over a given time period, relative to 
CO2��\MNHM�MFX�F�,<5�TK���

HC hydrocarbon

HCFC� M^IWTHMQTWTܫZTWTHFWGTS�ў�HMJRNHFQX�YMFY�
deplete the ozone layer, but have less potency 
compared to CFCs. Many HCFCs are potent 
greenhouse gases. 

HFC� M^IWTܫZTWTHFWGTS�ў�HMJRNHFQX�YMFY�IT�STY�
deplete the ozone layer and have been used as 
substitutes for CFCs and HCFCs. Many HFCs 
are potent greenhouse gases.

Cooling Emissions and Policy Synthesis Report

��



HFO� M^IWTܫZTWTTQJܪS

High-ambient temperature Conditions (or countries 
J]UJWNJSHNSL�HTSINYNTSX��\NYM�F�UJFP�RTSYMQ^�
F[JWFLJ�YJRUJWFYZWJ�FGT[J����r(�KTW�FY�QJFXY�
Y\T�RTSYMX�UJW�^JFW�T[JW�HTSXJHZYN[J�^JFWX�

IEA International Energy Agency

IPCC  Intergovernmental Panel on Climate Change – 
YMJ�:SNYJI�3FYNTSX�GTI^�YFXPJI�\NYM�FXXJXXNSL�
the science related to climate change.

ISO International Organization for Standardization

K-CEP� 0NLFQN�(TTQNSL�*KܪHNJSH^�5WTLWFR

Kigali Amendment An amendment to the Montreal Protocol 
YMFY�FNRX�YT�UMFXJ�IT\S�YMJ�UWTIZHYNTS�FSI�
consumption of HFCs.

LBNL� 1F\WJSHJ�'JWPJQJ^�3FYNTSFQ�1FGTWFYTW^

Leapfrogging The ability of developing countries to 
G^UFXX�NSYJWRJINFYJ�YJHMSTQTLNJX��QNPJ�-+(X��
and transition instead to advanced clean 
technologies. 

MAC mobile air conditioning

MEPS minimum energy performance standard

MtCO2e� RNQQNTS�YTSX�HFWGTS�INT]NIJ�JVZN[FQJSY

Nationally Determined Contribution A submissions by a 
Party to the Paris Agreement representing 
YMFY�5FWY^ѣX�JKKTWYX�YT�RJJY�YMJ�FLWJJRJSYѣX�
temperature goals. 

ODS� T_TSJ�IJUQJYNSL�XZGXYFSHJ

OzonAction��&�:3�*S[NWTSRJSY�GTI^�YMFY�\TWPX�YT�
strengthen the capacity of governments and 
industry in developing countries to meet their 
obligations under the Montreal Protocol. 

Paris Agreement  An international agreement under the 
:SNYJI�3FYNTSX�+WFRJ\TWP�(TS[JSYNTS�TS�
Climate Change (UNFCCC) that aims to hold 
the increase in the global average temperature 
YT�\JQQ�GJQT\��r(�FGT[J�UWJ�NSIZXYWNFQ�QJ[JQX��
FNRNSL�KTW����r(�

Peak demand The highest electricity demand occurring 
\NYMNS�F�LN[JS�UJWNTI�TS�FS�JQJHYWNH�LWNI�

PM2.5� �SJ�UFWYNHZQFYJ�RFYYJWܪ����RNHWTRJYWJX�NX�TSJ�
400th of a millimetre).

RAC Depending on usage, either “refrigeration and 
air conditioning,” or “room air conditioning,” 
\MNHM�LJSJWFQQ^�NSHQZIJX�QT\JW�HFUFHNY^�
\NSIT\�TW�ZSIZHYJI�XUQNY�ZSNYX�IJXNLSJI�YT�
cool one room. 

RACHP refrigeration, air conditioning, and heat pump

Radiative Forcing�&�RJFXZWJ�TK�MT\�F�XZGXYFSHJ�NSܫZJSHJX�
the energy balance of Earth. The higher the 
value, the more it adds to a globally averaged 
surface temperature increase. 

SAP� 8HNJSYNܪH�&XXJXXRJSY�5FSJQ�ў�9MJ�2TSYWJFQ�
Protocol panel to assess the status of the 
depletion of the ozone layer and related 
atmospheric science issues.

Secondary loop A refrigeration system that incorporates 
Y\T�INKKJWJSY�WJKWNLJWFSYX�YT�UWT[NIJ�HTTQNSL��
\MNHM�HFS�UWT[NIJ�KTW�RTWJ�XFKJY^�FSI�
JKܪHNJSH^��9MJ�UWNRFW^�QTTU�ZXJX�F�INWJHY�
J]UFSXNTS�IJXNLS�FSI�F�HTRUWJXXTW�YT�
circulate the refrigerant.

Space cooling Cooling that encompasses many forms of 
comfort cooling, including air conditioning, 
fans, and evaporative cooling.

SDGs� 8ZXYFNSFGQJ�)J[JQTURJSY�,TFQX�ў�9MJ����
global goals for development for all countries 
established by the United Nations.

SEforALL Sustainable Energy for All

SO2� XZQUMZW�INT]NIJ

TEAP  Technology and Economic Assessment Panel 
– The Montreal Protocol panel to assess 
technical information related to alternative 
technologies to eliminate the use of Ozone 
Depleting Substances.

TWh� YJWF\FYY�MTZW �GNQQNTS�PNQT\FYY�MTZWX

UNEP United Nations Environment Programme

UNFCCC� :SNYJI�3FYNTSX�+WFRJ\TWP�(TS[JSYNTS�TS�
Climate Change

Urban heat island 9MJ�WJQFYN[J�\FWRYM�TK�F�HNY^�HTRUFWJI�
\NYM�XZWWTZSINSL�WZWFQ�FWJFX��TKYJS�MNLMJW�NS�YMJ�
city due to changes in runoff, effects on heat 
retention, and changes in surface albedo. 

USD United States dollar

WMO World Meteorological Organization

,QTXXFW^
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Action under the Kigali Amendment to 
the Montreal Protocol on Substances 
that Destroy the Ozone Layer (Montreal 
5WTYTHTQ�� \NQQ� UMFXJ�IT\S� YMJ� UWTIZHYNTS�
FSI�ZXJ�TK�M^IWTܫZTWTHFWGTSX�-+(X��FSI�
HTZQI�F[TNI�ZU�YT����r(�TK�LQTGFQ�\FWRNSL�
G^������

.S� F� \FWRNSL� \TWQI�� UWTXUJWNY^� FSI�
civilization depend more on access to 
cooling.i�9MJ�LWT\NSL�IJRFSI�KTW�HTTQNSL�
\NQQ� HTSYWNGZYJ� XNLSNܪHFSYQ^� YT� HQNRFYJ�
change. This is from both the emissions of 
HFCs and other refrigerants and CO2 and 
GQFHP� HFWGTS� JRNXXNTSX� KWTR� YMJ� RTXYQ^�
KTXXNQ� KZJQ�GFXJI� JSJWL^� UT\JWNSL� FNW�
conditioners and other cooling equipment.  
These emissions are particularly dominant 

IZWNSL� UJWNTIX� TK� UJFP� UT\JW� IJRFSI��
\MNHM� FWJ� NSHWJFXNSLQ^� IJYJWRNSJI� G^�
demand for air conditioning. As the climate 
\FWRX��YMJ�LWT\NSL�IJRFSI�KTW�HTTQNSL�NX�
HWJFYNSL� RTWJ� \FWRNSL� NS� F� IJXYWZHYN[J�
KJJIGFHP�QTTU�

'^� HTRGNSNSL� JSJWL^� JKܪHNJSH^�
NRUWT[JRJSYX� \NYM� YMJ� YWFSXNYNTS� F\F^�
KWTR�XZUJW�UTQQZYNSL�WJKWNLJWFSYX��YMJ�\TWQI�
could avoid cumulative greenhouse gas 
JRNXXNTSX�TK�ZU�YT���������LNLFYTSSJX�TK�
HFWGTS� INT]NIJ� JVZN[FQJSY� ,Y(42e) over 
YMJ�SJ]Y�KTZW�IJHFIJX��IJUJSINSL�TS�KZYZWJ�
rates of decarbonisation. This is roughly 
JVZFQ� YT� ���� ^JFWX� TK� YTYFQ� FSSZFQ� LQTGFQ�
LWJJSMTZXJ�LFX�JRNXXNTSX��GFXJI�TS������
levels.

i Cooling refers to any human activity, design or technology that dissipates or reduces 
temperatures and contributes to achieving: (i) reasonable thermal comfort for people, or (ii) 
UWJXJW[FYNTS� TK� UWTIZHYX� FSI� UWTIZHJ� RJINHNSJX�� KTTI�� JYH���� FSI� NNN�� JKKJHYN[J� FSI� JKܪHNJSY�
UWTHJXXJX� KTW� J]FRUQJ� IFYF� HJSYWJX�� NSIZXYWNFQ� TW� FLWNHZQYZWFQ� UWTIZHYNTS� FSI� RNSNSL���
8ZXYFNSFGQJ� �� TW� ѨHQJFSѦ� �� HTTQNSL� WJKJWX� YT� HTTQNSL� YMFY� ZXJX� HQNRFYJ�KWNJSIQ^� WJKWNLJWFSYX� FSI�
\NYMTZY� TYMJW� JS[NWTSRJSYFQ� IFRFLJ� NSHQZINSL� HQNRFYJ� NRUFHY�� NS� QNSJ� \NYM� YMJ� TGOJHYN[JX� TK�
the Paris Agreement on Climate Change and the Montreal Protocol. Clean cooling necessarily 
must be accessible and affordable to help deliver our societal, economic and health goals.
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Key Findings

9MJWJ�FWJ�RFS^�UTQNH^�TUYNTSX�FSI�FUUWTFHMJX�YT�XJN_J�YMJXJ�GJSJܪYX��NSHQZINSL�

.SYJWSFYNTSFQ�HTTUJWFYNTS�YMWTZLM�ZSN[JWXFQ�WFYNܪHFYNTS�FSI�NRUQJRJSYFYNTS�TK�YMJ�
0NLFQN�&RJSIRJSY�FSI�LQTGFQ�NSNYNFYN[JX�KTW�JKܪHNJSY��HQNRFYJ�KWNJSIQ^�HTTQNSL��XZHM�
FX�YMJ�'NFWWNY_�5QJILJ�KTW�+FXY�&HYNTS�TS�*KܪHNJSY�(TTQNSL 

Development and implementation of National Cooling Action Plans that integrate 
UTQNHNJX�TYMJW\NXJ�FIIWJXXJI�XJUFWFYJQ^��FHHJQJWFYJ�YMJ�YWFSXNYNTS�YT�QT\�,<5�
FSI�MNLM�JKܪHNJSH^�HTTQNSL��NIJSYNK^�TUUTWYZSNYNJX�YT�NSHTWUTWFYJ�JKܪHNJSY�HTTQNSL�
into the enhanced Nationally Determined Contributions of the Paris Agreement on 
(QNRFYJ�(MFSLJ��FSI�XJW[J�FX�YMJ�GFXNX�KTW�HQNRFYJܪ�SFSHJ 

Development and implementation of Minimum Energy Performance Standards 
2*58��FSI�JSJWL^�JKܪHNJSH^�QFGJQQNSL�YT�NRUWT[J�JVZNURJSY�JKܪHNJSH^�FX�UFWY�TK�
YMJ�YWFSXNYNTS�YT�QT\�,<5�HTTQNSL��ZXNSL�WJLNTSFQ�HTTUJWFYNTS�FSI�YMJ�FITUYNTS�TK�
HTRRTS�XYFSIFWIX�FSI�JKܪHNJSH^�YNJWX�\MJWJ�UTXXNGQJ 

5WTRTYNTS�TK�GZNQINSL�HTIJX�FSI�X^XYJR�\NIJ�FSI�STY�NS�PNSI�HTSXNIJWFYNTSX�YT�
reduce demand for refrigerants and mechanical cooling, including integration 
of district and community cooling into urban planning, and measures such as 
improved building design, green roofs, and tree shading;

Aggregation of demand for sustainable cooling technologies through public 
UWTHZWJRJSY�FSI�GZ^JWXѣ�HQZGX 

5WTLWFRRJX�YT�WJIZHJ�UJFP�IJRFSI��NSHQZINSL�NSHJSYN[JX�YT�UZWHMFXJ�JKܪHNJSY�
cooling equipment and use thermal energy storage;

Technician training to improve installation and servicing practices and facilitate 
FITUYNTS�TK�SJ\�YJHMSTQTLNJX 

&SYN�JS[NWTSRJSYFQ�IZRUNSL�HFRUFNLSX�YT�YWFSXKTWR�RFWPJYX�FSI�F[TNI�YMJ�
GZWIJS�TK�TGXTQJYJ�FSI�NSJKܪHNJSY�HTTQNSL�YJHMSTQTLNJX 

.SHWJFXJ�UZGQNH�FSI�UWN[FYJܪ�SFSHNSL�YT�FHHJQJWFYJ�YMJ�-+(�UMFXJ�IT\S��UWTRTYJ�
QJFUKWTLLNSL�FSI�JSMFSHJ�JSJWL^�JKܪHNJSH^ 

8ZXYFNSFGQJ�HTQI�HMFNSX�YT�GTYM�WJIZHJ�KTTI�QTXX�ў�F�RFOTW�HTSYWNGZYTW�YT�
greenhouse gas emissions – and reduce emissions from cold chains.
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INTRODUCTION

01

Record temperature highs across the 
\TWQI�� NSHWJFXNSL� HQNRFYJ� NRUFHYX�� FSI�
the vast body of science pointing to the 
economic and social disaster that climate 
change could bring call for urgent and 
strong action to cut greenhouse gas 
emissions. So far, this has not emerged. 
The UN Environment Programme (UNEP) 
*RNXXNTSX�,FU�7JUTWY������NSINHFYJX�YMFY�
HZWWJSY�JKKTWYX�TS�RNYNLFYNTS�UZY�YMJ�\TWQI�
TS�YWFHP�KTW�F�YJRUJWFYZWJ�WNXJ�TK�T[JW��r(�
:3*5�����F���9T�PJJU�MZRFSNY^�XFKJ��\J�
need to rapidly bend the curve and enhance 
our mitigation actions. This Synthesis 
Report aims to provide information to 
IJHNXNTS�RFPJWX�TS�YMJ�XN_FGQJ�RNYNLFYNTS�
FSI� IJ[JQTURJSY� UTYJSYNFQ� TK� JKܪHNJSY�
cooling, a traditional blind spot in climate 
and development policy.

9T� QNRNY� YJRUJWFYZWJ� WNXJ� YT� �r(� \MNQJ�
RFPNSL�GJXY�JKKTWYX� YT� WJXYWNHY� NY� YT����r(��
as called for in the Paris Agreement, 
UTQNH^RFPJWX� SJJI� YT� YFPJ� FI[FSYFLJ�
of viable solutions to strengthen their 
Nationally Determined Contributions under 
the Paris Agreement. One such solution 
\NYM� XNLSNܪHFSY� UTYJSYNFQ� FSI� RFS^� HT�
GJSJܪYX� QNJX� NS� WJIZHNSL� YMJ� LWT\NSL�
climate impact of the cooling sector. In 
this report, the cooling sector means both 
stationary and mobile space cooling and 
WJKWNLJWFYNTS��\MNHM�FWJ�JXXJSYNFQ�KTW�KTTI��
health, thermal comfort and productivity, 
and industrial and commercial purposes 
XJJ�9FGQJ������
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01 Introduction

&� \FWRNSL� \TWQI� \NQQ� NSHWJFXJ� YMJ� SJJI�
for access to cooling, including for over 
TSJ� GNQQNTS� UJTUQJ� \MT� KFHJ� XJWNTZX� WNXPX�
GJHFZXJ� YMJ^� QFHP� HTTQNSL� XJW[NHJX� ў�
QNPJ� YMJ� ѦHTQI� HMFNSѧ� SJHJXXFW^� YT� JSXZWJ�
food safety, refrigeration for vaccines, 
and ensuring comfort and productivity 
NS� MTRJX�� NSXYNYZYNTSX� FSI� \TWPUQFHJX�
8*KTW&11� �������&S�JXYNRFYJI�����GNQQNTS�
cooling appliances are in use. One estimate 
suggests that if cooling is provided for all 
\MT�SJJI�NY�ў�FSI�STY�OZXY�YMTXJ�\MT�HFS�
FKKTWI� NY� ў� YMJWJ� \TZQI� GJ� F� SJJI� KTW� ZU�
YT� ��� GNQQNTS� HTTQNSL� FUUQNFSHJX� G^� �����
:SN[JWXNY^�TK�'NWRNSLMFR��������

9MJ� LWT\NSL� IJRFSI� KTW� HTTQNSL� \NQQ�
NSHWJFXJ�LQTGFQ�\FWRNSL�ў�KWTR�JRNXXNTSX�
TK� M^IWTܫZTWTHFWGTSX� -+(X�� ZXJI� NS�
cooling equipment, and from CO2 and 
GQFHP� HFWGTS� JRNXXNTSX� KWTR� YMJ� RTXYQ^�
KTXXNQ�KZJQ�GFXJI�JSJWL^�HZWWJSYQ^�UT\JWNSL�
cooling. A transition to climate friendly 
FSI� JSJWL^�JKܪHNJSY� HTTQNSL�� MT\J[JW��
\TZQI� F[TNI� YMJXJ� JRNXXNTSX� FSI� FQQT\�
FS� NSHWJFXJ� NS� HTTQNSL� FHHJXX� YMFY� \TZQI�
contribute substantially to the Sustainable 
)J[JQTURJSY�,TFQX�8),X���

Table 1.1: Refrigeration and Air Conditioning Applications and Technologies

Thermal comfort Removing heat and maintaining  
stable temperatures for industrial  
and commercial purposes

Maintaining stable  
temperatures for food  
and medicine transport  
and preservation

A
pp

lic
at

io
n Mobile Air  

Conditioning
Space  
Cooling

Industrial  
Refrigeration

Commercial  
Refrigeration

Transport 
Refrigeration

Domestic 
Refrigeration

Cooling in 
passenger 
cars, 
commercial 
vehicles, 
buses, trains, 
planes etc.

Indirect district  
cooling and room  
air conditioning or  
fans for human  
comfort and safety  
in buildings

Used on farms, 
and in food 
processing 
(including 
marine) and 
pharmaceutical 
factories 
and product 
distribution 
centres

Used in 
XZUJWRFWPJYX��
restaurants 
and other retail 
premises, e.g. 
display cabinets 
and cold rooms 

Movement of 
goods over 
land and sea, 
preserving 
their 
safety and 
quality, and 
J]YJSINSL�
shelf life 

Safe storage 
of food and 
J]YJSXNTS�TK�
its shelf life

Te
ch

no
lo

gy Mobile ACs Heat 
pumps

Unitary 
ACs
 

AC chillers Industrial  
refrigeration  
equipment

Commercial  
refri geration  
equipment

Transport 
refrigeration 
units (TRUs) 
including 
shipping 
containers

Domestic 
refrigerators

��
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9MJWJ� FWJ� RFS^� \F^X� YT� RFPJ� YMNX�
transition happen, particularly by building 
TS� YMJ� \TWP� TK� YMJ� 0NLFQN� &RJSIRJSY� YT�
the Montreal Protocol on Substances 
that Deplete the Ozone Layer. The Kigali 
&RJSIRJSY�� WFYNܪJI� G^� ��� SFYNTSX� FX� TK�
)JHJRGJW� ����� :SNYJI� 3FYNTSX� 9WJFY^�
(TQQJHYNTS��������WJVZNWJX�YMJ�UMFXJ�IT\S�
TK�-+(X��UTYJSY�LWJJSMTZXJ�LFXJX�\NYM�F�
LQTGFQ�\FWRNSL�UTYJSYNFQ�,<5��YMTZXFSIX�

of times that of CO2 in some cases. The 
implementation of the Kigali Amendment 
provides the opportunity to improve the 
JSJWL^� JKܪHNJSH^� TK� HTTQNSL� JVZNURJSY�
at the same time. Integrating refrigerant 
HMFSLJ� FSI� JSJWL^� JKܪHNJSH^� TKKJWX� FS�
J]HJQQJSY� TUUTWYZSNY^� KTW� VZNHP� FSI� HTXY�
effective emission reductions. 

.SHWJFXNSL�FHHJXX�YT�JKܪHNJSY�HTTQNSL�YMFY�ZXJX�QT\�,<5�WJKWNLJWFSYX�
\NQQ�HTSYWNGZYJ�YT�RTXY�TK�YMJ����8ZXYFNSFGQJ�)J[JQTURJSY�,TFQX�
8),X���+TW�J]FRUQJ��XZXYFNSFGQJ�HTQI�HMFNSX�NSHWJFXJ�NSHTRJX�
KTW�KFWRJWX�FSIܪ�XMJWX�8),���G^�UWT[NINSL�YMJR�\NYM�FHHJXX�YT�
RFWPJYX�FSI�WJIZHNSL�UTXY�MFW[JXY�QTXXJX��(TQI�HMFNSX�FWJ�HWNYNHFQ� 
YT�JSINSL�MZSLJW�FSI�RFQSZYWNYNTS�8),����:SGWTPJS�HTQI�HMFNSX� 
that deliver universal access to vaccines and medicines are 
SJHJXXFW^�YT�JSXZWJ�MJFQYM^�QN[JX�FSI�UWTRTYJ�\JQQ�GJNSL�8),����

Managing thermal comfort is necessary for safe, resilient, and 
XZXYFNSFGQJ�HNYNJX�8),�����\MNQJ�UWT[NINSL�FKKTWIFGQJ��XZXYFNSFGQJ�
RTIJWS�JSJWL^�8),���NX�RFIJ�RTWJ�HMFQQJSLNSL�G^�YMJ�FIINYNTSFQ�
IJRFSI�KTW�HTTQNSL�XJW[NHJX��(QNRFYJ�YFWLJYX�FWJ�FQXT�UZY�FY�WNXP�
8),����

Box 1.1: 

Efficient Cooling Contributes to the Sustainable Development Goals

��



01 Introduction

9MNX� WJUTWY� FNRX� YT� UWT[NIJ� UTQNH^RFPJWX�
FSI� UWFHYNYNTSJWX� \NYM� F� STS�YJHMSNHFQ�
summary of recent research on the topic  

and provide policy options to accelerate 
FHYNTS�� .Y� KTHZXJX� TS� YMJ� KTQQT\NSL�
questions:

• What is the climate mitigation impact of the HFC 

phase-down? What are the current uses of HFCs and 

what are their substitutes?

s�:KDW�LV�WKH�VWDWXV�RI�FRROLQJ�HQHUJ\�HIÞFLHQF\�DQG�

its potential for improvement? 

• What technologies are available to hasten the 

WUDQVLWLRQ�WR�FOLPDWH�IULHQGO\�DQG�HQHUJ\�HIÞFLHQW�

cooling?

• What policies and measures can countries apply to 

XQORFN�WKH�PXOWLSOH�EHQHÞWV�RI�FOLPDWH�IULHQGO\�DQG�

HQHUJ\�HIÞFLHQW�FRROLQJ"�

��
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5MFXNSL�IT\S�M^IWTܫZTWTHFWGTSX�-+(X��HFS�F[TNI�ZU�YT����r(�TK�LQTGFQ�
\FWRNSL�YMNX�HJSYZW^��(TTQNSL�WJQFYJI�XJHYTWX�FHHTZSY�KTW�FWTZSI���
�TK�
-+(�ZXJ�NS�(42 J��1T\�LQTGFQ�\FWRNSL�UTYJSYNFQ�FQYJWSFYN[JX�FWJ�FQWJFI^�
F[FNQFGQJ��FSI�YMJ�YWFSXNYNTS�NX�YJHMSNHFQQ^�FSI�JHTSTRNHFQQ^�KJFXNGQJ�

HFC EMISSIONS 
FROM THE 
COOLING 
SECTOR AND 
OPPORTUNITIES 
FOR MITIGATION

Phase down

HFCs

��



9MJ�0NLFQN�&RJSIRJSY�JSYJWJI�NSYT�KTWHJ�TS���/FSZFW^�������FSI�NYX�NSNYNFQ�
XHMJIZQJ�\NQQ�FHMNJ[J�T[JW�FS���
�WJIZHYNTS�NS�UWTOJHYJI�-+(�UWTIZHYNTS�FSI�
HTSXZRUYNTS�G^�������&X�\NYM�UWJ[NTZX�WJKWNLJWFSY�YWFSXNYNTSX��YMJ�2TSYWJFQ�
Protocol is playing the dominant role in driving a transparent and organized 
LQTGFQ�RFWPJY�YWFSXNYNTS�F\F^�KWTR�-+(X�YMWTZLM�F�XYJU\NXJ�UMFXJIT\S��2TXY�
IJ[JQTUJI�HTZSYWNJX�GJLFS�WJIZHNSL�-+(�ZXJ�NS�������\MJWJFX�F�RFOTWNY^�TK�
IJ[JQTUNSL�HTZSYWNJX�\NQQ�KWJJ_J�HTSXZRUYNTS�FSI�UWTIZHYNTS�NS������FSI�GJLNS�
YMJ�UMFXJIT\Sܪ�[J�^JFWX�QFYJW��4YMJW�IJ[JQTUNSL�HTZSYWNJX��NSHQZINSL�XTRJ�
XZXHJUYNGQJ�YT�MNLM�FRGNJSY�YJRUJWFYZWJX�\NQQ�KWJJ_J�FY������FSI�GJLNS�YT�
UMFXJ�IT\S�NS������

Box 2.1: 

The Kigali Amendment to the Montreal Protocol

02 HFC Emissions from the Cooling Sector

9MJ� UMFXJ�TZY� TK� T_TSJ�IJUQJYNSL�
XZGXYFSHJX� 4)8X��� XZHM� FX� HMQTWT�
fluorocarbons (CFCs), under the Montreal 
Protocol led to the introduction of 
WJUQFHJRJSY�HTRUTZSIX��NSHQZINSL�M^IWT� 
HMQTWTܫZTWTHFWGTSX� -(+(X�� FSI� QFYJW�
M^IWTܫZTWTHFWGTSX� -+(X��� <MNQJ� -+(X�
do not deplete stratospheric ozone, 
RFS^�TK�YMJXJ�WJUQFHJRJSYX�FWJ�UT\JWKZQ�
greenhouse gases.

8HNJSYNXYX� �WXYܪ FQJWYJI� YMJ� UFWYNJX� YT�
YMJ� 2TSYWJFQ� 5WTYTHTQ� YT� J]UJHYJI� QFWLJ�
LWT\YM�NS�-+(�JRNXXNTSX�NS������GFXJI�TS�
projections of HFC use in the developed 
FSI�IJ[JQTUNSL�\TWQI�;JQIJWX�JY�FQ���������
9MJ� WJXUTSXJ� \FX� YMJ� J[JSYZFQ� FITUYNTS�
of the Kigali Amendment to the Montreal 
5WTYTHTQ�� \MNHM� YFWLJYX� YMJ� UMFXJ�IT\S�
TK� F� XZGXJY� TK� YMJ� -+(X� \NYM� YMJ� MNLMJXY�
LQTGFQ� \FWRNSL� UTYJSYNFQX� NS� YMJ� HTRNSL�
decades (United Nations Treaty Collection 
�������

The role of HFCs in climate change is 
IJXHWNGJI�NS�F�HMFUYJW�NS�YMJ������8HNJSYNܪH�
Assessment of Ozone Depletion (WMO 
JY� FQ�� ������� UWTIZHJI� G^� YMJ� 2TSYWJFQ�
5WTYTHTQѣX� 8HNJSYNܪH� &XXJXXRJSY� 5FSJQ�
(SAP) under the auspices of the World 
Meteorological Organization (WMO), 
UNEP, National Oceanic and Atmospheric 
Administration (NOAA) and National 
Aeronautics and Space Adminstration 
(NASA). Assessment reports from the 

Technology and Economic Assessment 
Panel (TEAP) of the Montreal Protocol 
address the technical and economic 
KJFXNGNQNY^� TK� YMJ� -+(� UMFXJ�IT\S� NS�
manufacturing, service, and recycling or 
destruction at end of product life. Findings 
TK� YMJXJ� FXXJXXRJSY� WJUTWYX�� FX� \JQQ� FX�
TYMJW�XYZINJX��FWJ�XZRRFWN_JI�GJQT\��

��
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Without the Kigali Amendment, HFC 
emissions are projected to raise global 
YJRUJWFYZWJX� G^� �������r(� G^� ������ .K�
the Kigali Amendment is implemented, 
MT\J[JW�� YMJ� HTSYWNGZYNTS� TK� -+(X� YT�
LQTGFQ� YJRUJWFYZWJX� NX� UWJINHYJI� YT� UJFP�
G^������FSI�GJ�TSQ^�����r(�G^������<24�
JY�FQ���������9MNX�INKKJWJSHJ�TK�ZU�YT����|(�
NX� XZGXYFSYNFQ� NS� YMJ� HTSYJ]Y� TK� YMJ� 5FWNX�
&LWJJRJSY� LTFQ� YT� QNRNY� \FWRNSL� YT� \JQQ�
GJQT\��r(�FGT[J�UWJ�NSIZXYWNFQ�QJ[JQX��\MNQJ�
FNRNSL�KTW�ST�RTWJ�YMFS����r(��

&IINYNTSFQ� \FWRNSL�� FUUWTFHMNSL� ����r(��
HTZQI�GJ�F[TNIJI�\NYM�F�KFXYJW�UMFXJ�IT\S�
XHMJIZQJ��\MNHM�\TZQI�GJ�HTSXNXYJSY�\NYM�
the “start and strengthen” history of past 
amendments and adjustments to the 
2TSYWJFQ�5WTYTHTQ�<24�JY�FQ���������9MNX�
HTZQI� GJ� FHMNJ[JI� \NYM� F� RTWJ� J]YJSXN[J�
WJUQFHJRJSY� TK� -+(X� \NYM� HTRRJWHNFQQ^�
F[FNQFGQJ�QT\�,<5�FQYJWSFYN[JX��

A complete elimination of production of 
HFCs starting in 2020, and their substitution 
\NYM�QT\�,<5�FQYJWSFYN[JX��\TZQI�F[TNI�FS�
JXYNRFYJI� HZRZQFYN[J� ��� ,Y(42e during 
2020–2060, in addition to the reductions 
J]UJHYJI� KWTR� YMJ� NRUQJRJSYFYNTS� TK� YMJ�
0NLFQN� &RJSIRJSY� <24� JY� FQ�� �������
,WJJSMTZXJ� LFX� JRNXXNTSX� HFS� FQXT� GJ�
reduced by recycling or destroying ODSs 
FSI�-+(X�FY�YMJ�JSI�TK�UWTIZHYXѣ�QN[JX�

D Opportunities for reducing HFC emissions

The vast majority of HFC consumption 
is in the cooling sector, comprising 
refrigeration, air conditioning and heat 
pumps (RACHP) in both mobile and 
stationary applications. These sectors 
FHHTZSYJI� KTW� ��
� TK� YMJ� ,<5�\JNLMYJI�
XMFWJ�TK�LQTGFQ�-+(�HTSXZRUYNTS�NS������
:3*5�����H���2TWJ�YMFS�MFQK�TK�YMJ�YTYFQ�
HFC consumption for RACHP comes from 
emissions during the servicing of installed 
JVZNURJSY� :3*5� ����H��� &S� JXYNRFYJI�
��
� TK� ,<5�\JNLMYJI� -+(� HTSXZRUYNTS�
HTRJX� KWTR� FNW� HTSINYNTSNSL� \NYM� RTGNQJ�
air conditioning accounting for 36%) and 
��
�KWTR�WJKWNLJWFYNTS��FX�XMT\S�NS�+NLZWJ�
����:3*5�����H�� 

Assuming that cooling sectors continue 
YT� FHHTZSY� KTW� ��
� TK� YMJ� ,<5�\JNLMYJI�
share of global HFC consumption, the 
cumulative direct emissions from these 
XJHYTWX� \NYMTZY� YMJ� 0NLFQN� &RJSIRJSY�
HTZQI�WJFHM����YT����,Y(42J�G^�������FSI�
FX� RZHM� FX� ���� YT� ���� ,Y(42J� G^� �����
<24�JY�FQ���������

9MJ� LQTGFQ� 7&(-5� RFWPJY� WJQNJX� TS�
FUUWT]NRFYJQ^� ��� UZWJ� -+(X� FSI� ���
GQJSIX�� \NYM� ,<5X� WFSLNSL� KWTR� ZSIJW�
����YT�HQTXJ�YT���������9MJ�\JNLMYJI�,<5�
F[JWFLJ� NX� ������ :3*5� ����H��� -+(�
���F��YMJ�RTXY�\NIJQ^�ZXJI�MNLM�,<5�-+(�
WJKWNLJWFSY�2^MWJ�JY�FQ���������MFX�F�,<5�
TK������XJJ�9FGQJ�����GJQT\���9T�LN[J�OZXY�

Up to  

+0.4°C  
avoided by the  

Kigali Amendment

HFCs

20
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Figure 2.1:  Global HFC use as share of total on GWP-weighted basis for stationary  
and mobile refrigeration, air conditioning, and heat pump sectors in 2012.

Topping
up 
leaks

60 %

Filling
new 
equipment

40 %

65 %

35 %

Air conditioning

Refrigeration

RefrigerationAir
conditioning

2 %
Domestic 5 %

Transport 

4 %
Heating only 
heat pumps 

15 %
Chillers 

20 %
Industrial

73 %
Commercial

45 %
Air-to-air36 %

Mobile

8TZWHJ��:3*5�����H

TSJ� J]FRUQJ� TK� F� UTYJSYNFQ� WJUQFHJRJSY��
XTRJ� M^IWTܫZTWTTQJܪSX� -+4X�� MF[J�
,<5X� NS� YMJ� QT\� XNSLQJ� INLNYX�� .S� \JQQ�
T[JW� MFQK� TK� 7&(-5� FUUQNHFYNTSX�� QT\JW�
,<5� FQYJWSFYN[JX� FWJ� KZQQ^� RFYZWJ� FSI�
commercialized and have an increasing 
RFWPJY� XMFWJ�� -T\J[JW�� F[FNQFGNQNY^� FSI�
usability among the different regions vary. 
9MJ�HTRRTSQ^�ZXJI�MNLM�,<5�WJKWNLJWFSYX�
FSI�YMJNW�QT\JW�,<5�FQYJWSFYN[JX�FWJ�QNXYJI�
NS�9FGQJ�����

Cost, safety and performance are major 
considerations in refrigerant selection. 
Hazards related to particular refrigerants 
NSHQZIJ�YT]NHNY^��HTRGZXYNTSܫ�FRRFGNQNY^�
decomposition, and pressure. HFCs are 
popular refrigerants because of their 
relatively high safety performance, a 
XYFSIFWI� STY� FQ\F^X� JFXNQ^� FHMNJ[JI� \NYM�
commercially available alternatives for all 
applications.

��
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Table 2.1:  Refrigeration and Air Conditioning Markets and Lower GWP Alternativesii

Market sector High GWP HFC in 
common use (GWP )

Examples of lower GWP 
alternatives (GWP)

Domestic refrigerators -+(����F������ R�-(����F�!!��

8RFQQ�XUQNY�WTTR�FNW�HTSINYNTSNSL 7����&������ R�-+(���������� 
R -(�����!���

<FYJW�HMNQQJWX�KTW�FNW�HTSINYNTSNSL -+(����F������ R�-+4�����_J�!���� 
R�-+4�����_I����� 
R�7����&�3&�

Food retail systems 7����&������ R 7��������� 
R 7����&�������� 
R 7����&������

2TGNQJ�FNW�HTSINYNTSNSL -+(����F������ R�-+4�����^K�!���� 
R�-+(����F������� 
R�7�������

NN���8TZWHJ��:3*5�������4_TS&HYNTS�0NLFQN�+FHY�
8MJJY��� ў 5MFXJ�IT\S�8YWFYJL^��.RUFHY�TK�,FX�
(MTNHJX��,QTGFQ�\FWRNSL�UTYJSYNFQX�KTW�����^JFW�
YNRJ�MTWN_TSX�,<5������FWJ�<24�JY�FQ�������
[FQZJX�ZUIFYJI�\NYM�YMJ�RTXY�WJHJSY�FSFQ^XNX��
8TRJ�,<5X�NS�YMJ�YFGQJ�RF^�INKKJW�KWTR�YMJ�
TKܪHNFQ�RJYWNHX�KTW�HTSYWTQQJI�XZGXYFSHJX�WJUTWYJI�
NS�YMJ�2TSYWJFQ�5WTYTHTQ�-FSIGTTP�:3*5�����J��
IZJ�YT�HTSXNIJWFYNTS�TK�WJHJSY�J]UJWNRJSYFQ�
IFYF��RJYMTIX�TK�FSFQ^XNX��FSI�TW�FXXJXXRJSY�
recommendations.

A principal use of HFCs is in the mobile air conditioning 

2&(��XJHYTW��2&(�WJQFYJI�-+(�JRNXXNTSX�FHHTZSYJI�KTW�FS�

JXYNRFYJI� ���� RNQQNTS� YTSSJX� TK� (42e (MtCO2e) emissions 

NS� ������ TW� FGTZY� TSJ� YMNWI� TK� ,<5�\JNLMYJI� LQTGFQ� -+(�

JRNXXNTSX� 2TSY_PF� JY� FQ�� ������� 9MJXJ� JRNXXNTSX� FWJ�

J]UJHYJI� YT� WNXJ� LN[JS� WFUNI� LWT\YM� NS� [JMNHQJ� T\SJWXMNU� NS�

MTY�HTZSYWNJX��9WFSXNYNTSNSL�YT�WJKWNLJWFSYX�\NYM�F�,<5�ZSIJW�

����HTZQI�UWT[NIJ�LQTGFQ�FSSZFQ�XF[NSLX�TK����ў����2Y(42e 

UJW�^JFW�'QZRGJWL�JY�FQ���������8J[JWFQ�QT\�,<5�WJKWNLJWFSY�

alternatives are commercially available or under development, 

NSHQZINSL�-+4�����^K��(42��FSI�-+(����F�ZXJI�NS�XJHTSIFW^�

QTTU� IJXNLSX� YMFY� FHMNJ[J� MNLMJW� JSJWL^� JKܪHNJSH^� T[JWFQQ�

'QZRGJWL�JY�FQ���������-+4�����^K�NX�YMJ�UWJITRNSFSY�QT\�

,<5�WJKWNLJWFSY��.Y�\FX�ZXJI�NS�T[JW����RNQQNTS�[JMNHQJX�FX�TK�

YMJ�JSI�TK������9FIITSNT��8MJWRFS�FSI�&SIJWXJS�������

22



02 HFC Emissions from the Cooling Sector

.S� FIINYNTS� YT� JSXZWNSL� HTRUQNFSHJ� \NYM� YMJ� 2TSYWJFQ� 5WTYTHTQѣX� HTSYWTQ� RJFXZWJX��
YMJWJ�FWJ�TYMJW�XYWFYJLNJX�YMFY�HTZQI�F[TNI�FIINYNTSFQ�-+(�UWTIZHYNTS�HTSXZRUYNTS�FSI�
emissions:

  Reducing demand for refrigerants and 
mechanical cooling through improved 
buildings, better urban design, and 
SFYZWJ�GFXJI�FUUWTFHMJX�XZHM�FX�LWJJS�
roofs;

��5WTRTYNSL� ZXJ� TK� STY�NS�PNSI� HTTQNSL�
systems, including magnetocaloric 
refrigeration, absorption cooling that 
ZXJX� J]HJXX� MJFY� KWTR� NSIZXYW^� TW�
\FXYJ\FYJW� YWJFYRJSY�� INXYWNHY� HTTQNSL��
FSI� J[FUTWFYN[J� HTTQNSL� *.&� ������
7TGJWYX������ ��

��:XNSL� QT\JW� ,<5� FQYJWSFYN[JX� NS� SJ\�
JVZNURJSY�� FSI� \MJWJ� SJHJXXFW^� KTW�
safety, using alternative designs such 
FX�XJHTSIFW^�QTTUX�YT�NXTQFYJܫ�FRRFGQJ�
refrigerants from occupied spaces; 

��7JIZHNSL� -+(� WJKWNLJWFSY� QJFPX� YMWTZLM�
better design, manufacturing, and 
XJW[NHNSL �<24�JY�FQ������� 

  Recovering and reclaiming or destroying 
GFSPX�TK�4)8�FSI�-+(�WJKWNLJWFSYX�KWTR�
products that have reached the end of 
their life. Currently, there is rarely funding 
nor incentive to do so and hence danger 
TK� QJFPFLJ� KWTR� XYTWFLJ� YFSPX� FSI�
discarded equipment; 

���:XNSL� QT\JW� FSI� _JWT� ,<5� FQYJWSFYN[JX�
NS� WJYWTܪY� TK� J]NXYNSL� JVZNURJSY�� \MJWJ�
appropriate;

  Training technicians for best service 
practices, including safe handling of 
inflammable refrigerants and proper 
NSXYFQQFYNTS� KTW� TUYNRFQ� JKܪHNJSH^� FSI�
UJWKTWRFSHJ�&-&2�������:3*5�����G� �

  Replacing older and used refrigeration 
and AC equipment; 

  Reducing HFC consumption in mobile air 
conditioning; and

  -FQYNSL� YMJ� -(+(���� KJJIXYTHP 
JRNXXNTSX� FSI� YMJ� ZS\FSYJI� -+(����
JRNXXNTSX�KWTR�YMJ�UWTIZHYNTS�TK�-(+(�
���KJJIXYTHPX��FSI�TYMJW\NXJ�IJXYWT^NSL�
-+(����iii

NNN���-+(����WJUWJXJSYX���
�TK�KTWHNSL�KWTR�-+(X�NS�������MFX�YMJ�QTSLJXY�QNKJYNRJ�FSI�MNLMJXY�,<5��FSI�FHHTZSYJI�
KTW�YMJ�XJHTSI�QFWLJXY�WFINFYN[J�KTWHNSL�TK�FQQ�NSIN[NIZFQ�-+(X�FSI�TYMJW�+�LFXJX�<24�JY�FQ��������

1/3  
of global HFC 
emissions from 

mobile AC
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9MJ�\TWQI�HFS�F[TNI���������,Y(42J�T[JW�YMJ�SJ]Y�KTZW�IJHFIJX� 
YMWTZLM�JKܪHNJSH^�NRUWT[JRJSYX�FSI�WJKWNLJWFSY�YWFSXNYNTS� 
9MNX�NX�JVZN[FQJSY�YT�WTZLMQ^��ў��^JFWX�TK�LQTGFQ�LWJJSMTZXJ�LFX 
JRNXXNTSX��GFXJI�TS������QJ[JQX�

ENERGY-RELATED 
EMISSIONS FROM 
THE COOLING 
SECTOR AND 
OPPORTUNITIES 
FOR MITIGATION
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In 2018 
the global cooling 

equipment stock (for air 
conditioning, refrigeration, 
and transport) is estimated 

to consume around  
3,900 TWh/year 

globally of 
electricity.

Air conditioning 
accounts for the largest 

share and currently 
consumes approximately 

2,000
TWh/year

...a number that is projected 
to triple by 2050.

This is approximately  

17%  
of the world’s total 

demand for 
electricity. 

03�*SJWL^�WJQFYJI�*RNXXNTSX�KWTR�YMJ�(TTQNSL�8JHYTW

D Demand for cooling is growing

,QTGFQ�JSJWL^�IJRFSI�KTW�FNW�HTSINYNTSNSL�
NS�GZNQINSLX�RTWJ�YMFS�YWNUQJI�GJY\JJS������
FSI�������KWTR�FGTZY�����9JWF\FYY�MTZWX�
9<M�� YT� ������ 9<M� .*&� ����F��� 9MNX� NX�
equivalent to the total electricity consumed 
NS�/FUFS�FSI�.SINF�NS������*SJWIFYF��������
.S� (MNSF� FQTSJ�� IJRFSI� LWJ\� ��� YNRJX�
GJY\JJS� ����� FSI� ����� .*&� ����F��� .S�
������ YMJ� LQTGFQ� XYTHP� TK� JVZNURJSY� KTW�
air conditioning, refrigeration, and mobile 
HTTQNSL�\FX�UWTOJHYJI�YT�FHHTZSY�KTW����
�
TK� YMJ� \TWQIѣX� YTYFQ� �SFQܪ JSJWL^� IJRFSI�
:SN[JWXNY^� TK� 'NWRNSLMFR� ������� 9MJ�
IJRFSI� KTW� XUFHJ� HTTQNSL� NX� J]UJHYJI� YT�
YWNUQJ�G^������.*&�����F���.K�\J�YFPJ�NSYT�
account demand needed to deliver on the 
8),X��LWT\YM�\NQQ�GJ�RZHM�MNLMJW��9MNX� NX�
because space cooling and refrigeration 
needs for agricultural cold chains, 
health, and other development needs are 
XNLSNܪHFSYQ^� ZSIJWJXYNRFYJI� NS� HZWWJSY�
NSHTRJ�GFXJI� UWTOJHYNTSX�� *[JS� YTIF^��
T[JW� ���� GNQQNTS� UJTUQJ� FWJ� FY� XNLSNܪHFSY�
WNXP� KWTR� QFHP� TK� HTTQNSL�� \MNHM� RFPJX� NY�
MFWIJW� YT� JXHFUJ� UT[JWY^�� PJJU� HMNQIWJS�
healthy, vaccines stable, food fresh, and 
JHTSTRNJX� UWTIZHYN[J� 8*KTW&11� ������
8*KTW&11�������

2JFS\MNQJ�� YMJ� WFYJ� TK� JQJHYWNHNY^� IJRFSI�
NSHWJFXJ�NS�GZNQINSLX�\FXܪ�[J�YNRJX�KFXYJW�
than improvements in the carbon intensity 
TK� YMJ� UT\JW� XJHYTW� GJY\JJS� ����� FSI�
�����.*&�����H���IWN[JS�G^�XUFHJ�HTTQNSL�
FX� YMJ� KFXYJXY� LWT\NSL� ZXJ� TK� JSJWL^� NS�
GZNQINSLX� .*&� ����F��� &NW� HTSINYNTSNSL�
HTSYWNGZYJX������
�TK�UJFP�IJRFSI�NS�MTY�
HQNRFYJX�0MFQKFQQFM�JY�FQ���������FSI�UJFP�
UT\JW�NX�ZXZFQQ^�YMJ�RTXY�HFWGTS�NSYJSXN[J��
polluting and costly – straining electricity 
grids, household, and national budgets 
.*&� ����F��� 4[JW� ���� LNLF\FYYX� ,<�� TK�
XUFHJ� HTTQNSL� HFUFHNY^� NS� GZNQINSLX� \FX�
FIIJI�NS�������TZYUFHNSL�YMJ�WJHTWI����,<�
of solar generation capacity additions that 
^JFW�8FHMFW��(FRUGJQQ��0FQFSPN��������9MNX�
XMT\X� YMFY� F� SJY�_JWT� JQJHYWNHNY^� X^XYJR�
RF^� STY� GJ� FHMNJ[JI� \NYMTZY� HTSYWTQQNSL�
LWT\YM�NS�HTTQNSL�

��
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Moreover, demand for space cooling may 
LWT\� KFXYJW� YMFS� J]UJHYJI�� 9MJ� UWTOJHYJI�
LWT\YM� NS� WJXNIJSYNFQ� FSI� HTRRJWHNFQ�
XUFHJ� HTTQNSL� HFUFHNY^� KWTR� ������� ,<�
NS������YT�T[JW��������,<�NS������+NLZWJ�
����� \NQQ� QJF[J� XZGXYFSYNFQ� HTTQNSL� SJJIX�
ZSRJY�� &NW� HTSINYNTSJW� T\SJWXMNU�� NS�
UFWYNHZQFW�� WNXJX� [JW^� WFUNIQ^� \NYM� NSHTRJ�
NS�HTZSYWNJX�\NYM�MTY�FSI�MZRNI�HQNRFYJX��
\MJWJ�HTTQNSL�NX�JXXJSYNFQ�KTW�UJTUQJ�YT�QN[J�
FSI�\TWP�NS�HTRKTWY�.*&�����F���)JRFSI�
NS� .SINF�� KTW� J]FRUQJ�� MFX� TZYUFHJI�
FSSZFQ� ,)5� LWT\YM�� \MNHM� MFX� �ZHYZFYJIܫ
GJY\JJS���FSI��
�XNSHJ������<TWQI�'FSP�
�������5WTIZHYNTS�TK�WTTR�FNW�HTSINYNTSJWX�
MFX� GJJS� LWT\NSL� FY� ��
� UJW� ^JFW� XNSHJ�
����� FSI� IJRFSI� KTW� FNW� HTSINYNTSJWX�
NX� J]UJHYJI� YT� LWT\� G^� ��ў��
� UJW� ^JFW�
T[JW� ���������� UJWNTI� .SINF�� 2NSNXYW^� TK�
Environment, Forest and Climate Change 
�������

9MNX� WFUNIQ^� LWT\NSL� IJRFSI� KTW� XUFHJ�
HTTQNSL�FQXT�WJܫJHYX�NSHWJFXNSL�UTUZQFYNTS�
FSI� \JFQYM�� ZWGFSN_FYNTS� FSI� \FWRNSL�
cities amidst falling costs to purchase 
an air conditioner. More than half of the 
\TWQIѣX� UTUZQFYNTS� NX� HTSHJSYWFYJI� NS�
HNYNJX�� '^� ������ NY� \NQQ� GJ� RTWJ� YMFS� Y\T�
YMNWIX� TK� YMJ� UTUZQFYNTS� :3� )*8&� �������
The urban heat island effect – due to 
YWFKܪH�� FNW� HTSINYNTSNSL�� MJFYNSL�� FSI� MJFY�
FGXTWGNSL� XZWKFHJX� ў� HFS� RFPJ� HNYNJX�
hotter than the surrounding countryside 
G^� FWTZSI� �r(� TW� RTWJ� TS� MTY� IF^X� FSI�
ZU� YT� ��r(�RTWJ� NS� YMJ�J[JSNSLX�:8� *5&�
������� :U� YT� ��
� TK� ZWGFS� IJRFSI� KTW�
electricity may be used to compensate for 
YMJ�MJFY�NXQFSI�JKKJHY��&PGFWN��5TRJWFSY_��
9FMF�������

9MNX� \NIJ�WFSLNSL� IJRFSI� NS� LWT\YM�
for cooling means that reducing the 
JRNXXNTSX�UWTܪQJ�TK�YMJ�XJHYTW�NX�HWZHNFQ�YT�
the goals of the Paris Agreement.

3TYJ�YMFY�LQTGFQ�JQJHYWNHNY^�LJSJWFYNTS�HFUFHNY^�NS������\FX�FGTZY�������9<�.*&�����G��

26

Figure 3.1.  Cooling capacity projections for residential and commercial air conditioning in 
baseline scenario of IEA Future of Cooling (2018a).
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D 7UDQVLWLRQLQJ�WR�KLJK�HIÞFLHQF\�FRROLQJ�FDQ�PRUH�
than double the climate mitigation effects of the HFC 
phase-down, while also delivering economic, health, 
DQG�GHYHORSPHQW�EHQHÞWV� 

Refrigerant conversions driven by the 
Montreal Protocol have already catalyzed 
XNLSNܪHFSY� NRUWT[JRJSYX� NS� YMJ� JSJWL^�
JKܪHNJSH^�TK�WJKWNLJWFYNTS�FSI�&(�X^XYJRX�
– up to 60% in some subsectors (Shende 
2009). Lessons learned from past 
YWFSXNYNTSX� XMT\� YMFY� RFSZKFHYZWJWX� \MT�
NS[JXYJI� NS� NRUWT[NSL� YMJ� JKܪHNJSH^� TK�
their products as part of redesign for the 
(+(�FSI�-(+(�YWFSXNYNTSX�GJSJܪYJI�KWTR�
UTQNHNJX� YT� NRUWT[J� YMJ� JSJWL^� JKܪHNJSH^�
of cooling equipment that resulted in 
reductions in lifecycle costs to consumers, 
IWT[J�MNLM�[TQZRJ�XFQJX��FSI�J[JS�WJIZHJI�
�WXYܪ HTXYX� .,8)� ������� <MNQJ� XNRNQFW�
NRUWT[JRJSYX� FWJ� J]UJHYJI� ZSIJW� FS�
-+(� UMFXJ�IT\S�� RTWJ�IJQNGJWFYJ� UTQNH^�
JKKTWYX� HFS� IWN[J� J[JS� LWJFYJW� JKܪHNJSH^�
improvements.

Emission reduction potential

.S� LJSJWFQ�� NY� NX� INKܪHZQY� YT� JXYNRFYJ� ,-,�
emission reduction potential precisely 
KWTR� NSHWJFXJI� JSJWL^� JKܪHNJSH^�
because avoided emissions depend 
heavily on the assumptions made about 
the decarbonization rate of the global 
economy (including its electricity system) 
due to other mitigation efforts. A number 
TK� PJ^� XYZINJX� TKKJW� NSXNLMYX� NSYT� YMJ�
potential enhancements available (Dreyfus 
et al. 2020). According to these studies, 
YMJ� \TWQI� HFS� F[TNI� YMJ� JVZN[FQJSY� TK� ZU�
YT� �������� ,Y(42J� WTZLMQ^� JVZFQ� YT� ����
^JFWX� TK� LQTGFQ� JRNXXNTSX� FY� ����� QJ[JQX��
:3*5� ����G�� T[JW� YMJ� HTRNSL� KTZW�
IJHFIJX�YMWTZLM�JKܪHNJSH^�NRUWT[JRJSYX�
and the refrigerant transition (Shah et 
FQ�� ������� IJUJSINSL� TS� KZYZWJ� WFYJX� TK�
decarbonization.v� 9MNX� \TZQI� WJVZNWJ�
that, starting in 2030, all stationary air 
conditioning and refrigeration equipment 
\JWJ� WJUQFHJI� \NYM� YMJ� MNLMJXY�JKܪHNJSH^�
and climate friendly refrigerants typical of 
YMJ� GJXY� YJHMSTQTLNJX� F[FNQFGQJ� NS� �����vi 
9MWJJ�VZFWYJWX� TK� YMJ� F[TNIJI� JRNXXNTSX�
\TZQI� HTRJ� KWTR� JSJWL^� JKܪHNJSH^� ў�
JVZN[FQJSY� YT� FS� F[JWFLJ� ��
� JKܪHNJSH^�
improvement. This study does not consider 
YMJ� FIINYNTSFQ� JVZNURJSY� FSI� UT\JW� YMFY�
\TZQI� GJ� SJJIJI� YT� RJJY� F� ѦHTTQNSL� KTW�
FQQѧ�UTQNH^��\MNHM�\TZQI�FII�KZWYMJW�YT�YMJ�
potential.

v . �&QYMTZLM�YMNX�NX�NRUQFZXNGQJ�NY�NQQZXYWFYJX�YMJ�NRUTWYFSHJ�TK�NRUWT[NSL�JSJWL^�JKܪHNJSH^�NS�YMJ�HTTQNSL�XJHYTW��
9MJ� MNLM� JSI� TK� YMJ� WFSLJ� FXXZRJX� ST� FIINYNTSFQ� IJHFWGTSN_FYNTS� TK� JQJHYWNHNY^� LJSJWFYNTS� GJ^TSI� �����
JRNXXNTS�KFHYTWX�8MFM�JY�FQ��������

vi �3TYJ�YMFY�YMNX�XHJSFWNT�NRUQNJX�F�KFXYJW�-+(�UMFXJ�IT\S�YMFS�YMJ�0NLFQN�&RJSIRJSY�UMFXJ�IT\S�XHMJIZQJ�

Increase
Efficiency
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Mobile Air Conditioning (MAC) for cars, 
[FSX�� GZXJX� FSI� YWZHPX� JRNY� FWTZSI� ����
MtCO2e of greenhouse gases per year 
FUUWT]NRFYJQ^� ��
� KWTR� KTXXNQ� KZJQ�
combustion and 30% from refrigerants). 
9MNX� NX� UWTOJHYJI� YT� WNXJ� YT� ���� ,Y(42e in 
�����\NYMTZY�KZWYMJW�UTQNH^�FHYNTS��-T\J[JW��
IJXUNYJ� QFWLJ� FIINYNTSX� TK� SJ\� [JMNHQJX�
GJY\JJS� ST\� FSI� ������ FSSZFQ� HQNRFYJ�
JRNXXNTSX� HTZQI� KFQQ� G^� ��
� KWTR� YTIF^ѣX�
QJ[JQX� FX� F� WJXZQY� TK� NRUWT[JI� JKܪHNJSH^�
FSI� F� XMNKY� YT� QT\�,<5� WJKWNLJWFSYX� .*&�
������� 9MJ� LQTGFQ� HFW� NSIZXYW^� GJLFS� F�
RT[J� KWTR� -+(����F� YT� -+4�����^K� NS�
������NSNYNFQQ^�IWN[JS�G^�QJLNXQFYNTS�NS�YMJ�*:�
YMFY� GFSSJI� SJ\� RTGNQJ� FNW�HTSINYNTSNSL�
NS�HFWX�NK�YMJ�,<5�J]HJJIJI������9JSX�TK�
RNQQNTSX� TK� HFWX� ZXJI� -+4�����^K� G^� YMJ�
JSI������:3*5�����G��.*&�����F��

&RROLQJ�EHQHÞWV

Cooling enhances comfort, increases 
\TWPJW� UWTIZHYN[NY^� FSI� XYZIJSYXѣ� FGNQNY^�
to focus, and enables economic activities 
WJVZNWNSL� HTTQNSL� XZHM� FX� MNLM�JSI�
manufacturing, operation of data centers, 
research and development. 

.SJKܪHNJSY�HTTQNSL�NX�HTXYQ^�YT�MTZXJMTQIX��
YMJ� JHTSTR^�� FSI� UZGQNH� ��SFSHJXܪ 9MJ�
IEA estimates that doubling the energy 
JKܪHNJSH^� TK� FNW� HTSINYNTSNSL� G^� �����
\TZQI�WJIZHJ�YMJ�SJJI�KTW�������LNLF\FYYX�
of additional generation capacity to meet 
UJFP� IJRFSI�� YMJ� JVZN[FQJSY� TK� FQQ� YMJ�
HTFQܪ�WJI� UT\JW� LJSJWFYNTS� HFUFHNY^� NS�
(MNSF�FSI�.SINF�NS�������.S�RTXY�HTZSYWNJX�
FSI�WJLNTSX��YMJ�F[TNIJI�HFUFHNY^�\TZQI�GJ�
in the form of avoided coal and natural gas 
UQFSYX� .*&� ����F��� <TWQI\NIJ�� ITZGQNSL�
YMJ� JSJWL^� JKܪHNJSH^� TK� FNW� HTSINYNTSJWX�
HTZQI� XF[J� ZU� YT� :8)� ���� YWNQQNTS� G^� �����
in reduced generation, transmission and 
INXYWNGZYNTS�HTXYX�FQTSJ�.*&�����F���

Reducing food waste and loss

Access to cooling can also reduce food 
QTXX� FSI� \FXYJ�� GTTXYNSL� KTTI� XJHZWNY^�
and reducing associated emissions. The 
Food and Agriculture Organization of the 
United Nations (FAO) estimates that food 
QTXXJX�FSI�\FXYJ�HFZXJ�ZU�YT��
�TK�YTYFQ�
greenhouse gas emissions, and cost up 
to USD 2.6 trillion per year, including USD 
���� GNQQNTS� TK� JS[NWTSRJSYFQ� HTXYX� FSI�
:8)�����GNQQNTS�TK�XTHNFQ�HTXYX�+&4��������
2JFS\MNQJ�� NS� ������ ������ RNQQNTS� UJTUQJ�
\TWQI\NIJ�\JWJ�ZSIJWSTZWNXMJI�+&4�JY�FQ��
�������

9MJ� QFHP� TK� FIJVZFYJ� HTQI� HMFNSX� NX�
responsible for about 9% of lost production 
of perishable foods in developed 
countries and 23% in developing countries 
(International Institute of Refrigeration, 
������� 5WTOJHY� )WF\IT\S� JXYNRFYJX� YMFY�
WJIZHJI� KTTI� QTXX� FSI� \FXYJ� GWTZLMY�
about by consumer behaviour change 
and improved cold chains and agricultural 
UWFHYNHJX� \TZQI� F[TNI� ����� ,Y(42e of 
JRNXXNTSX� GJY\JJS� ����� FSI� ������ 9MJ�
potential impact of improved cold chains 
FQTSJ� HTZQI� FHHTZSY� KTW� ������ ,Y(42e 
of these avoided emissions (Project 
)WF\IT\S�������
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Up to  

+40%  
vehicle emissions for  

refrigerated  
transports
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$LU�TXDOLW\�EHQHÞWV

Air conditioning and refrigeration 
equipment can increase air pollution 
through increased demand for electricity. In 
������UT\JW�UQFSY�JRNXXNTSX�IZJ�YT�XUFHJ�
HTTQNSL�FHHTZSYJI�KTW��
�TK�XZQUMZW�INT]NIJ�
(SO2���FSI��
�TK�SNYWTLJS�T]NIJX�34]��FSI�
particulate matter (PM���) emissions (IEA 
����F��� 9MJXJ� JRNXXNTSX� HTZQI� HFZXJ� ZU�
YT� �
� TK� FQQ� FNW� UTQQZYNTS�QNSPJI� UWJRFYZWJ�
IJFYMX� G^� ����� &GJQ� JY� FQ�� ������� &NW�
VZFQNY^� GJSJܪYX� NSHWJFXJ� XZGXYFSYNFQQ^�
\MJS�HTTQNSL�XJHYTW�JKܪHNJSH^�NX�HTRGNSJI�
\NYM� JQJHYWNHNY^� IJHFWGTSN_FYNTS�� )TZGQNSL�
FNW� HTSINYNTSJW� JKܪHNJSH^� YTLJYMJW� \NYM�
halving the global average carbon intensity 
TK�JQJHYWNHNY^�LJSJWFYNTS��KTW�J]FRUQJ��HTZQI�
F[TNI� ZU� YT� ��
� TK� LQTGFQ� 842 emissions 
GJY\JJS� ����� FSI� ����� HTRUFWJI� YT� F�
GFXJQNSJ�XHJSFWNT�.*&�����F���

Mobile air conditioning is also a substantial 
FSI� LWT\NSL� HTSYWNGZYTW� YT� FNW� UTQQZYNTS�
emissions. The World Health Organization 
estimates that road transportation is 
WJXUTSXNGQJ� KTW� ZU� YT� ��
� TK� UFWYNHZQFYJ�
matter emissions in Organisation for 
*HTSTRNH� (T�TUJWFYNTS� FSI� )J[JQTURJSY�
4*()�� HTZSYWNJX�� <TWQI\NIJ�� 2&(�
X^XYJRX�FHHTZSY�KTW����
�TK�YTYFQ�KZJQ�ZXJ�
KTW�QNLMY�IZY^�[JMNHQJX�GZY�HFS�WJFHM�ZU�YT�
40% in hot, humid climates (Chaney et al. 
�������

4S�WTFI�INJXJQ�YWFSXUTWY�NX�WJXUTSXNGQJ�KTW�
SJFWQ^� ��
� TK� FQQ� GQFHP� HFWGTS� JRNXXNTSX�
globally, and refrigerated transport can 
increase vehicle emissions by as much as 
��
�8YJQQNSL\JWK�JY�FQ���������7JKWNLJWFYJI�
YWFSXUTWY�JKܪHNJSH^�HFS�FQXT�GJ�NSHWJFXJI�
by improving insulation and mechanical 
JKܪHNJSH^� TK� WJKWNLJWFYNTS� ZSNYX�� FSI�
TUYNRN_NSL�IJQN[JW^��QTFINSL�FSI�TKܫTFINSL�
processes.
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D Opportunities for reducing emissions from the 
cooling sector while meeting cooling needs

Achieving the benefits described 
above requires an understanding of the 
TUUTWYZSNYNJX� KTW� WJIZHNSL� JSJWL^�WJQFYJI�
emissions from each cooling sector. 

Space cooling opportunities

There are a number of strategies for 
WJIZHNSL� JSJWL^�WJQFYJI� JRNXXNTSX� KWTR�
XUFHJ� HTTQNSL�� 9MJXJ� KFQQ� NSYT� Y\T� GWTFI�
categories:

�.RUWT[J� YMJ� JSJWL^� JKܪHNJSH^� TK� XUFHJ�
cooling equipment.

   Move to best available technology. Most 
FNW�HTSINYNTSJWX�XTQI�FWJ�����YNRJX� QJXX�
JKܪHNJSY� YMFS� YMJ� GJXY� F[FNQFGQJ� TS� YMJ�
RFWPJY�XJJ�+NLZWJ�������

  ��.RUWT[J� NSXYFQQFYNTS�TK�SJ\�JVZNURJSY�
and monitoring and maintenance  
TK� J]NXYNSL� JVZNURJSY�� 9MNX� HTZQI�
deliver electricity savings of up to 
��
� ���� 9<M� FSSZFQQ^��� QJFINSL� YT�
JRNXXNTSX�XF[NSLX�TK�ZU�YT�����,Y(42e 
UJW�^JFW�0�(*5�JY�FQ��������

    Adopt district cooling and system 
FUUWTFHMJX�� '^� HTSSJHYNSL� RZQYNUQJ�
buildings, district cooling systems can 
safely manage alternative refrigerants 
and target much higher primary energy 
JKܪHNJSHNJX�YMWTZLM�NRUWT[JI�TUJWFYNTS�
FSI� ZXJ� TK� QTHFQ� WJSJ\FGQJ� JSJWL^�
sources, free cooling (from natural 
HTTQNSL� XTZWHJX� XZHM� FX� WN[JWX�� QFPJX��
XJF\FYJW�� JYH��� FSI� \FXYJ� MJFY� ,FSL�
������7TGJWYX��������5WTUJWQ^�IJXNLSJI�
INXYWNHY� HTTQNSL� X^XYJRX� HFS� GJSJܪY�
from larger chiller systems that can be 
ZU�YT�YMWJJ�YNRJX�FX�JKܪHNJSY�FX�XRFQQJW�
NSIN[NIZFQ� ZSNYX� :3*5� ����G��� WJIZHJ�
UJFP� UT\JW� WJVZNWJRJSYX� 0TRGFWON�
FSI� 2TZXXFQQN� ������� FSI� ZXJ� STY�NS�
PNSI� YJHMSTQTLNJX� NSHQZINSL� [FUTZW�
FGXTWUYNTS�X^XYJRX��SFYZWFQ�MJFY�XNSPX��
heat pumps, and thermal storage (EIA 
������7TGJWYX�������.7*3&��������

1
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03�*SJWL^�WJQFYJI�*RNXXNTSX�KWTR�YMJ�(TTQNSL�8JHYTW

 Reduce demand for cooling through im-
proved building design and construction, 
management, shifts in user behaviour, and 
ZXJ�TK�LWJJS�FSI�RTWJ�WJܫJHYN[J�XZWKFHJX�

 3J\� HTSXYWZHYNTS� TKKJWX� YMJ� GJXY�
opportunity for building design 
optimization, including orientation 
FSI� \NSIT\� UQFHJRJSY� YT� WJIZHJ� YMJ�
MJFY� JSYJWNSL� F� GZNQINSL� .*&� �������
.RUWT[JRJSYX� NS� YMJ� JSJWL^� JKܪHNJSH^�
of building envelopes – components of 
F�GZNQINSLѣX�XYWZHYZWJ�XZHM�FX�NSXZQFYNTS��

\FQQX��WTTKX�FSI�\NSIT\X�ў�HTZQI�
reduce energy for cooling in 

MTY�HQNRFYJX�G^����YT���
�
.*&��������

 �� 1T\�� FSI� ST�HTXY� GZNQINSL� JSJWL^�
management practices can further 
reduce energy demand. These include 
best practices for operations and 
RFNSYJSFSHJ�� XZHM� FX� WJUQFHNSL� �QYJWXܪ
RTSYMQ^�� HQJFSNSL� HTNQX� FSI� PJJUNSL�
[JSYX�HQJFW�KWTR�TGXYWZHYNTS��FX�GQTHPJI�
vents alone can increase energy use by 
T[JW���
��

 �� :XJ� TK� RJYJWNSL� X^XYJRX�� KTW� J]FRUQJ�
brought by district cooling systems, 
RFPJ� GZNQINSL� JSI�ZXJWX� F\FWJ� TK�
cooling consumed monthly, thus 
leading to better management of their 
internal cooling systems.

2

*KܪHNJSH^�JXYNRFYJI�NS�.84�(TTQNSL�8JFXTSFQ�5JWKTWRFSHJ�+FHYTW�(85+��GFXJI�TS�.*&�IFYF�HTS[JWYJI� 
YT�HTRRTS�RJYWNH�ZXNSL�WJQFYNTSXMNUX�NS�5FWP�JY�FQ��������
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Figure 3.2.  Efficiency of available residential ACs in selected countries/regions.



Energy 
efficiency potential 

in supermarkets  

15-77%  
depending on type  

of system

Cooling Emissions and Policy Synthesis Report

  Simple measures such as adjustments 
in thermal comfort levels and better 
[JSYNQFYNTS�� FQTSL� \NYM� RTWJ� FHYN[J�
RJFXZWJX� XZHM� FX� HMTTXNSL� UFWY�
YNRJ�� UFWY�XUFHJ� JVZNURJSY� WFYMJW�
than centralized cooling equipment, 
could reduce energy demand by up to 
��
� ?MTZ�� >FS� FSI� 8MN� ������� .SINF�
has issued guidelines to encourage 
increasing temperature set points to 
��r(�NS�HTRRJWHNFQ�GZNQINSLX��\MNHM�HFS�
save 20% in annual energy consumption 
HTRUFWJI� YT� F� ��r(� XJY� UTNSY� .SINF��
Ministry of Environment, Forest and 
(QNRFYJ�(MFSLJ�������

 2FPNSL� WTTK� XZWKFHJX� FSI� UF[JRJSYX�
more reflective and increasing 
vegetation cover helps to counteract 
the effects of urban heat islands. On a 
typical sunny summer afternoon, a clean 
\MNYJ�WTTK�YMFY�WJܫJHYX���
�TK�XZSQNLMY�
\NQQ� XYF^� FGTZY� ��r(� ��r+�� HTTQJW� YMFS�
F� LWJ^� WTTK� YMFY� WJܫJHYX� TSQ^� ��
� TK�
XZSQNLMY�1'31�S�I����9MJ�.*&�JXYNRFYJX�
YMFY� \JQQ�IJXNLSJI� HNYNJX� HTZQI� XF[J�
��
�TK�YMJ�JSJWL^�ZXJI�KTW�MJFYNSL�FSI�
HTTQNSL�.*&�����F���

Refrigeration opportunities

 The energy use of refrigerating 
FUUQNFSHJX�HFS�GJ� NRUWT[JI�G^������
�
by using the best technologies on the 
RFWPJY� HTRUFWJI� YT� F[JWFLJ� ZSNYX� NS�
HTZSYWNJX�\NYM�J]NXYNSL�JSJWL^�JKܪHNJSH^�
UTQNHNJX� 8MFM� JY� FQ�� ������� )J[JQTUNSL�
countries could attain energy savings 
of more than 60% by discouraging 
IZRUNSL� TK� NSJKܪHNJSY� JVZNURJSY� NS�
YMJNW� RFWPJYX� FSI� FITUYNSL� RJFXZWJX�
such as minimum energy performance 
XYFSIFWIX�:3*5��������

� 8ZUJWRFWPJYX� HFS� NRUWT[J� YMJ� JSJWL^�
JKܪHNJSH^�TK�YMJNW�WJKWNLJWFYNTS�X^XYJRX�
G^��� ���
��IJUJSINSL�TS�Y^UJ�TK�X^XYJR�
NS�ZXJ�8MFM�JY�FQ���������)JRTSXYWFYNTS�
UWTOJHYX� TK� QT\�,<5� FQYJWSFYN[JX� YT�
HFCs presented by the Climate and 
Clean Air Coalition (CCAC) calculated 
JSJWL^� XF[NSLX� TK� ��
� YT� ��
� FSI�
CO2� WJIZHYNTSX� TK� ��
� YT� ��
� KTW�
refrigeration in commercial food stores 
((&(�������
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Doubling the efficiency of air cooling 
would reduce the need for

1,300,< by 2050

03�*SJWL^�WJQFYJI�*RNXXNTSX�KWTR�YMJ�(TTQNSL�8JHYTW

Mobile cooling opportunities

   Studies suggest potential energy 
JKܪHNJSH^� NRUWT[JRJSYX� TK� �����
�
NS� 2TGNQJ� &NW� (TSINYNTSNSL� JKܪHNJSH^�
+NLZWJ� ����� .*&� ����G��� .SST[FYN[J�
YJHMSTQTLNJX�QNPJ�XJHTSIFW^�QTTU�2&(X�
FQQT\� F� LWJFYJW� HMTNHJ� TK� FKKTWIFGQJ�
QT\�,<5� WJKWNLJWFSYX� \MNQJ� WJIZHNSL�
HMFWLJ� XN_J� FSI� QJFP� WFYJX�� \MNHM� XF[J�
consumers money on service and fuel 
'QZRGJWL�JY�FQ�������

33

Figure 3.3. Efficiency improvement potential of MAC in cars and vans (IEA 2019b).
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5TQNHNJX� FSI� �SFSHNSLܪ XYWFYJLNJX� HFS�
UWTRTYJ� KFXY� -+(� UMFXJ�IT\S� NS� UFWFQQJQ�
\NYM� NRUWT[JRJSYX� NS� JSJWL^� JKܪHNJSH^�
of cooling equipment, and hence are 
PJ^� YT� WJFQN_NSL� YMJ� JRNXXNTSX� WJIZHYNTS�
potential in the cooling sector. The billions 
TK� &(X�� WJKWNLJWFYTWX� FSI� FNW�HTSINYNTSJI�
[JMNHQJX�YMFY�\NQQ�GJ�UWTIZHJI�YT�RJJY�YMJ�
LWT\NSL� IJRFSI� KTW� HTTQNSL� MF[J� STY� ^JY�
been designed or manufactured. Equally, 
RZHM� TK� YMJ� GZNQINSL� XYTHP� NS� \MNHM� YMNX�
JVZNURJSY�\NQQ�GJ�ZXJI�NX�^JY�YT�GJ�GZNQY�TW�
NX�J]UJHYJI�YT�GJ�WJKZWGNXMJI�.*&�����H���

There is, therefore, a large opportunity to 
shift the future of cooling by changing the 
trajectory of the technologies, solutions 
and behaviours that drive cooling demand 
and determine its impacts. 

9MJWJ�FWJ�\JQQ�UWT[JS�UTQNHNJX�KTW�HFUYZWNSL�
YMJ� HQNRFYJ� FSI� IJ[JQTURJSY� GJSJܪYX�
TK� XZXYFNSFGQJ� HTTQNSL�� 2F]NRN_NSL� YMJ�
HQNRFYJ� FSI� IJ[JQTURJSY� GJSJܪYX� TK� YMJ�
0NLFQN�&RJSIRJSY�\NQQ�WJVZNWJ�HTTWINSFYNTS�
\NYM�JSJWL^�JKܪHNJSH^�UTQNHNJX�YT�NSYJLWFYJ�
HTTQNSL� JKܪHNJSH^� YJHMSTQTLNJX� NSYT�
GWTFIJW�KWFRJ\TWPX��

POLICIES AND 
RECOMMENDATIONS

34



04 Policies and Recommendations

A comprehensive approach to cooling 
UTQNH^�� \NYM� JKܪHNJSY� FSI� XRFWY� ZXJ� TK�
UZGQNHܪ�SFSHJX��HFS�HWJFYJ�YMJ�HTSINYNTSX�
to realize the full climate and development 
GJSJܪYX� TK� YMJ� RFSIFYTW^� WJKWNLJWFSY�
transition. National and local governments 
UQF^�F�PJ^�WTQJ�NS�YMJ�IJRFSI�KTW�HTTQNSL��
Public authorities can encourage 
RFSZKFHYZWJWX� YT�IJ[JQTU�JSJWL^�JKܪHNJSY�
technologies and impose stringent 
building codes alongside implementation 
TK� UTQNHNJX� YT� FHMNJ[J� YMJ� -(+(� UMFXJ�
TZY� FSI� -+(� UMFXJ�IT\S� RFSIFYJI� G^�
the Montreal Protocol. This requires good 
coordination among different ministries 
or regulatory agencies to ensure effective 
compliance regimes.

International cooperation 

remains essential 

Continuing international cooperation is 
essential to deliver fully on the climate 
mitigation potential of the transition to 
QT\�,<5� FSI� JSJWL^�JKܪHNJSY� HTTQNSL��
Countries can ratify the Kigali Amendment 
and join one of many international 
initiatives to accelerate action. Initiatives 
NSHQZIJ� YMJ� (TTQ� (TFQNYNTS� ў� \MNHM� TKKJWX�

a platform for governments, private sector, 
and civil society to promote the transition 
YT�JKܪHNJSY��HQJFS�HTTQNSL�ў�FSI�YMJ�*KܪHNJSY�
Cooling Initiative of the Climate and Clean 
&NW�(TFQNYNTS��F�RNSNXYJWNFQ�QJ[JQ�JKKTWY�\NYM�
RTWJ� YMFS� ���� UFWYSJWX�� NSHQZINSL� ���
countries and international and regional 
�SFSHJ�NSXYNYZYNTSXܪ((&(��������

National Cooling Action Plans 

can help integrate policies 

that are addressed separately, 

and accelerate the transition 

to low-GWP and high-

HIÞFLHQF\�FRROLQJ

National Cooling Action Plans enable policy 
RFPJWX�YT�XJSI�RFWPJY�XNLSFQX�FSI�HWJFYJ�
favourable conditions for a streamlined 
transformation that provides investment 
XJHZWNY^�YT�UWTIZHJWX�FSI�JSI�ZXJWX��\MNQJ�
RF]NRN_NSL� UWJUFWFYNTS� KTW� FSYNHNUFYJI�
KZYZWJ�WJVZNWJRJSYX�:3*5�����H���

,TTI� UQFSX� SJJI� YT� FHHTZSY� KTW� SFYNTSFQ�
circumstances, including vulnerable 
populations, current and projected 
demand, corresponding energy use, 
economic drivers, and the current state of 

��
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Box 4.1: 

Example of International Action

The Cool Coalition is a global network connecting over 100 partners 
from the private sector, government, cities, international organizations, 
�SFSHJ��FHFIJRNF�FSI�HN[NQ�XTHNJY^��.Y�NX�XZUUTWYNSL�3FYNTSFQ�(TTQNSLܪ
5QFSX��2NSNRZR�*SJWL^�5JWKTWRFSHJ�8YFSIFWIX�2*58��FSI�QFGJQX��
YMJ�XHFQNSL�ZU�TKܪ�SFSHJ��YJHMSTQTL^�UNQTYX��NSST[FYN[J�UWTIZHYX��
INXYWNHY�HTTQNSL��HTTQNSL�FX�F�XJW[NHJ�FLWJJRJSYX��SFYZWJ�GFXJI�
XTQZYNTSX��HTTQ�FSI�LWJJS�WTTKX��HTTQNSL�FZINYX��PST\QJILJ�WJXTZWHJX�
FSI�XJW[NHJX�:3*5�����H���

The 0NLFQN�(TTQNSL�*KܪHNJSH^�5WTLWFR�0�(*5��NX�F�UMNQFSYMWTUNH�
HTQQFGTWFYNTS�YMFY�YT�IFYJ�MFX�UWT[NIJI�:8)����RNQQNTS�TK�XZUUTWY� 
YT�NSYJWSFYNTSFQ�TWLFSN_FYNTSX��LT[JWSRJSYX�FSI�YMJ�UWN[FYJ�XJHYTW� 
YT�XHFQJ�ZU�JKܪHNJSY�HQJFS�HTTQNSL�

-JFIX�TK�XYFYJ�FSI�LT[JWSRJSYX�GFHPJI�HTTQNSL�JKܪHNJSH^�YMWTZLM�YMJ�
'NFWWNY_�5QJILJ�KTW�+FXY�&HYNTS�TS�*KܪHNJSY�(TTQNSL��QFZSHMJI�FY�YMJ�
&ZLZXY������,��8ZRRNY�NS�'NFWWNY_�+WJSHM�5WJXNIJSYѣX�4KܪHJ��������

The <TWQI�'FSP�8ZXYFNSFGQJ�(TTQNSL�.SNYNFYN[J�NX�NSYJLWFYNSL�JKܪHNJSY�
FSI�HQNRFYJ�KWNJSIQ^�HTTQNSL�NSYT�NYX�HTZSYW^�JSLFLJRJSYX�FSI�
NS[JXYRJSYX��9MJ�<TWQI�'FSP�,WTZU�NX�IJ[JQTUNSL�F�Ѧ,QTGFQ�7TFIRFU�
YT\FWIX�8ZXYFNSFGQJ�(TTQNSL�G^�����ѧ��.YX�2TSYWJFQ�5WTYTHTQ�:SNY�
FSI�*SJWL^�8JHYTW�2FSFLJRJSY�&XXNXYFSHJ�5WTLWFR�*82&5��MF[J�
YTLJYMJW�JXYFGQNXMJI�F�IJINHFYJI�HWTXX�XJHYTWFQ�YJHMSNHFQ�FXXNXYFSHJ�
\NSIT\��YMJ�*KܪHNJSY�FSI�(QJFS�(TTQNSL�5WTLWFR�YT�XZUUTWY�HQNJSY�
HTZSYWNJX�\NYM�FKKTWIFGQJ��JKܪHNJSY�HQJFS�HTTQNSL�XTQZYNTSX��

The .SYJWSFYNTSFQ�+NSFSHJ�(TWUTWFYNTS�.+(��MFX�JXYFGQNXMJI�
a 8ZXYFNSFGQJ�(TTQNSL�.SST[FYNTS�5WTLWFR��\MNHM�ZXJX�.+(ѣX�
9JHM*RJWLJ�UQFYKTWR�YT�XZUUTWY�HTRUFSNJX�NS�IJ[JQTUNSL�HTZSYWNJX� 
YTܪ�SI�FSI�FITUY�NSST[FYN[J�XZXYFNSFGQJ�HTTQNSL�XTQZYNTSX�FSI�
GZXNSJXX�RTIJQX�

��
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YMJ�RFWPJY�NS�YJWRX�TK�UWTIZHY�F[FNQFGNQNY^�
FSI�UWNHNSL�.*&�����F���9MNX�NX�NRUTWYFSY�
KTW� HTRRZSNHFYNSL� J]UJHYFYNTSX� YT� YMJ�
cooling value chain on refrigerant choice 
and energy performance. National plans 
can include other policies discussed in this 
HMFUYJW��FX�\JQQ�FX�ZU�KWTSY�NSHJSYN[JX�FSI�
WJLZQFYNTSX�YT�IWN[J� YMJ�RFWPJY��FQTSLXNIJ�
QTSLJW�YJWR� XNLSFQX�� 9MNX� HFS� MJQU� QT\JW�
GFWWNJWX�KTWܪ�WXY�RT[JWX�

National Cooling Action Plans – such 
as those adopted in China (China NDRC 
������� .SINF� .SINF�� 2T*+((� ������� FSI�
7\FSIF�7\FSIF��2NSNXYW^�TK�*S[NWTSRJSY�
������ ў� HTRGNSJ� MNLM�QJ[JQ� UTQNH^�
FRGNYNTS� \NYM� XYWFYJLNJX� FIIWJXXNSL� YMJ�
entire value chain, including identifying 
UTYJSYNFQ� LT[JWSFSHJ� LFUX� KTW� J]FRUQJ��
QFHP� TK� JKKJHYN[J� RTSNYTWNSL�� [FQNIFYNTS��
WJUTWYNSL�� FSI� JSKTWHJRJSY��� QTTU�MTQJX�
TW� J]JRUYNTSX� NS� WJLZQFYTW^� RJFXZWJX��
capacity building needs such as training 
for equipment maintenance and customs 
TKܪHNFQX�� FSI� �SFSHJܪ NXXZJX� XZHM� FX� YMJ�
need for manufacturer access to credit 
lines and assistance to consumers to 
T[JWHTRJ� WJXNXYFSHJ� YT� MNLMJW� �WXYܪ HTXYX�
of energy saving equipment. 

,T[JWSRJSYX� HFS� ZXJ� 3FYNTSFQ� (TTQNSL�
Action Plans to identify opportunities 
KTW� NSHTWUTWFYNSL� JKܪHNJSY� HTTQNSL� NSYT�
the enhanced Nationally Determined 
Contributions of the Paris Agreement 
on Climate Change. Cities also have an 
NRUTWYFSY�WTQJ�YT�UQF^�NS�UWTRTYNSL�JKܪHNJSY�
FSI�HQNRFYJ�KWNJSIQ^�HTTQNSL��YMWTZLM�ZWGFS�
heat mitigation plans, building codes 
and zoning, and urban planning for green 
XUFHJX�:3*5�����G���

Minimum Energy 

Performance Standards 

(MEPS) are key for improving 

HTXLSPHQW�HIÞFLHQF\�DV�SDUW�

of the transition to low-GWP 

cooling

MEPS are highly effective tools to increase 
YMJ� JSJWL^� JKܪHNJSH^� TK� XYFSIFWIN_JI�
RFXX�RFSZKFHYZWJI� JVZNURJSY� XZHM�
as refrigerators and air conditioners 
8TSSJSXHMJNS� JY� FQ� ������� 9MJXJ�
UTQNHNJX� FWJ� UFWY� TK� F� YTTQGT]� YMFY� HFS�
be complemented by labelling schemes 
FX� \JQQ� FX� ZU�KWTSY� NSHJSYN[JX� XZHM� FX�
HTSXZRJW� WJGFYJX� FSI� NSIZXYW^� YF]� WJQNJK�
.,8)��������

Labelling programmes promote the sale 
TK� JSJWL^�JKܪHNJSY� HTTQNSL� YJHMSTQTLNJX��
(TSXZRJWX�HFS�RFPJ�NSKTWRJI�IJHNXNTSX�
based on a variety of indicators, such as 
the amount of cooling the unit can produce 
FSI� J]UJHYJI� TUJWFYNSL� HTXYX�� <NYM�
developments in performance, labelling 
programmes are best designed to account 
for future improvements and provide for 
regular upgrades of the labels. A policy 
LZNIJ� TS� RFWPJY� YWFSXKTWRFYNTS� KTW�
refrigerating appliances and ACs covering 
these issues has been prepared by UNEP 
under the U4E programme (United for 
*KܪHNJSH^�����I���

Regional cooperation and the adoption of 
HTRRTS� XYFSIFWIX� FSI� JKܪHNJSH^� YNJWX��
such as the model regulation guidelines 
KTW� JSJWL^�JKܪHNJSY� FSI� HQNRFYJ�KWNJSIQ^�
refrigerating appliances developed by 
:3*5ѣX� :�*� UWTLWFRRJ� :3*5� ����I���
\TZQI� JSFGQJ� RFSZKFHYZWJWX� YT� HFUNYFQN_J�
TS� XHFQJ� FSI� IWN[J� IT\S� HTXYX� \MNQJ�

��
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increasing availability of 
JKܪHNJSY�FSI�QT\JW�,<5�HTTQNSL�

JVZNURJSY� :3*5� 9*&5� �������
+ZWYMJWRTWJ�� UTQNH^RFPJWX� HFS� LN[J�
YMJNW� RFWPJYX� F� HQJFW� UTQNH^� YWFOJHYTW^��
XZHM� FX� /FUFS� MFX� ITSJ� \NYM� NYX� 9TU�
Runner programme, and increase investor 
HTSܪIJSHJ� YMFY� YMJWJ� \NQQ� GJ� F� RFWPJY�
KTW� MNLMJW�JKܪHNJSH^� UWTIZHYX� G^� XJYYNSL�
QTSLJW�YJWR� YFWLJYX� KTW� JSJWL^� JKܪHNJSH^�
FQTSLXNIJ� YMJ� -+(� UMFXJ�IT\S� :3*5�
9*&5��������

Similar mandatory regulations can be used 
KTW�YWFSXUTWY�HTTQNSL��+TW�J]FRUQJ��2TGNQJ�
&NW�(TSINYNTSNSL�2&(��KZJQ�JKܪHNJSH^�HFS�
be addressed directly by incorporating 
2&(� ZXJ� NS� [JMNHQJ� KZJQ� JKܪHNJSH^� YJXY�
cycles, or indirectly through the use of 
TKK�H^HQJ� HWJINYX�� &Y� YMJ� XFRJ� YNRJ�� ,<5�

limits can also be set for such equipment, 
FX� NX� FQWJFI^� ITSJ� NS� YMJ� *:�� 9WZHPX� HFS�
FQXT�GJ�JVZNUUJI�\NYM�GFYYJW^�UT\JWJI�FNW�
conditioners for cabin comfort that avoid 
the need for engine idling.

2*58�FSI�JSJWL^�JKܪHNJSH^�UWTLWFRX�SJJI�
YT� GJ� HTTWINSFYJI� \NYM� XFKJY^� XYFSIFWIX�
FSI� YJHMSNHFQ� WJVZNWJRJSYX� KTW� QT\�,<5�
alternatives to achieve a transition to 
JKܪHNJSY� FSI� HQNRFYJ�KWNJSIQ^� HTTQNSL��
Implementation of life cycle performance 
metrics is a good integration tool to ensure 
all the elements of cooling are considered. 
9MJXJ� XMTZQI� GJ� HTRGNSJI� \NYM� YMJ�
continued development and introduction 
of technical and safety standards for 
QT\�,<5� -+(� FQYJWSFYN[JX�� FX� \JQQ� FX�
training and capacity building for relevant 
XYFPJMTQIJWX�

 

MEPS  

are highly  
effective
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Building codes and system-

wide and not-in-kind 

considerations to reduce 

demand for refrigerant and 

mechanical cooling

Demand for cooling in buildings has 
steadily risen, and currently accounts for 
SJFWQ^�TSJܪ�KYM�TK�YTYFQ�GZNQINSL�JQJHYWNHNY^�
ZXJ�.*&�����F���&S�JXYNRFYJI�����GNQQNTS�
XVZFWJ�RJYJWX�TK�SJ\�GZNQINSL�HTSXYWZHYNTS�
NX� J]UJHYJI� T[JW� YMJ� SJ]Y� ��� ^JFWX��
9MJ� �WXYܪ XYJU� NX� YT� WJIZHJ� YMJ� SJJI� KTW�
cooling through improved building design, 
HTSXYWZHYNTS�� WJYWTܪYYNSL�� FSI� TUJWFYNTS��
Once a building has been constructed, the 
amount of cooling required for thermal 
HTRKTWY�LJYX�QTHPJI�NS��9MJWJ�NX�FS�ZWLJSY�
need for effective building codes that 
RFSIFYJ�HTTQNSL�JKܪHNJSH^�.*&�����F���

*SJWL^� JKܪHNJSH^� NS� GZNQINSLX� XMTZQI�
not be considered in isolation, but as 
an integrated approach that combines 
IJRFSI� XNIJ� JKܪHNJSH^� FY� YMJ� HTSXZRJW�
JSI�� \NYM� HTTQNSL� XZUUQ^� XNIJ� JKܪHNJSH^�
to minimize greenhouse gas emissions. 
Accounting, labelling and standards 
YMFY� UWNTWNYN_J� GZNQINSL�QJ[JQ� JKܪHNJSHNJX�
T[JW� KZQQ� JSJWL^�X^XYJR� JKܪHNJSH^� HFS�

XYFSI� FX� F� GFWWNJW� YT� ZXNSL� STY�NS�PNSI�
alternatives. These include evaporative 
cooling, vapor absorption systems, deep 
QFPJ� FSI� XJF\FYJW� HTTQNSL� X^XYJRX�� YNIFQ�
and other cooling systems in a district 
HTTQNSL� HTSܪLZWFYNTS�� \MNHM� IT� STY� ZXJ�
conventional refrigerants such as HCFCs, 
-+(X�FSI�-(X�7TGJWYX�������'5.*�������

District cooling systems are most viable 
NS� MNLM�IJSXNY^� FSI� RN]JI�ZXJ� FWJFX��
.SYJLWFYNSL�HTTQNSL�NSYT�ZWGFS�QFSI�ZXJ�FSI�
infrastructure planning and mapping can 
FQQT\� F� HNY^� YT� IJXNLSFYJ� FWJFX� TW� _TSJX�
that have favorable conditions for district 
cooling development and promote siting 
of buildings there through appropriate 
UTQNHNJX��1THFQ�WJXTZWHJX�NSHQZINSL�J]HJXX�
MJFY�� SFYZWFQ� HTTQNSL�� WJSJ\FGQJ� FXXJYX�
(geothermal and solar) and concentrations 
of cooling demand can be the basis for 
_TSNSL�(TSSTQQ^�JY�FQ������ �5JWXXTS�JY�FQ��
������� (NYNJX� WFSLNSL� KWTR� 8YTHPMTQR� YT�
9TP^T�FWJ�ZXNSL�QFSI�ZXJ�UQFSSNSL�UTQNHNJX�
to require developers to assess the 
TUUTWYZSNYNJX� KTW� HTXY�JKKJHYN[J� RTIJWS�
district cooling or to identify a cheaper 
SJ]Y�F[FNQFGQJ� XZXYFNSFGQJ� HTTQNSL� TUYNTS�
before attaining a building permit. 
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Aggregating demand through 

public procurement and 

buyers’ clubs can speed 

adoption and reduce the 

FRVW�RI�VXSHU�HIÞFLHQW�

refrigeration and air 

conditioning equipment

5ZGQNH� UWTHZWJRJSY� FSI� UWN[FYJ� GZ^JWXѣ�
HQZGX�UTTQ�YMJ�XYFYJѣX�TW�UWN[FYJ�RJRGJWXѣ�
HTQQJHYN[J� GZ^NSL� UT\JW� YT� RFPJ�
purchases of large quantities of products 
FY� QT\JW� UWNHJX� YMFS� \TZQI� GJ� F[FNQFGQJ�
NSIJUJSIJSYQ^�� \MNQJ� XNRZQYFSJTZXQ^�
IJRFSINSL� SJ\JW�� JSJWL^�JKܪHNJSY��
FSI� MNLMJW�VZFQNY^� RTIJQX� &SIJWXJS�
JY� FQ�� ������� 9MJ� XYWFYJLNH� ZXJ� TK� YMNX�
HTSXZRJW� UT\JW� NX� F� PJ^� YWFSXKTWRFYNTS�
YTTQ� YT� FIIWJXX� \MFY� TYMJW\NXJ� HTZQI� GJ�
MNLMJW� NSNYNFQ� HTXYX� TK� XZUJW�JKܪHNJSY� FNW�
conditioners and other equipment, and 
HFS� MJQU� SJ]Y�LJSJWFYNTS� YJHMSTQTLNJX�
UJSJYWFYJ�YMJ�RFWPJY�KFXYJW��

Energy service companies are one 
RJHMFSNXR�KTWܪ�SFSHNSL�GZQP�UWTHZWJRJSY�
UWTLWFRX��+TW�J]FRUQJ��.SINF�MFX�QFZSHMJI�
GZQP� UZGQNH� UWTHZWJRJSY� YMFY� FNRX� YT�
deliver ACs that are comparably priced 
\NYM�F[JWFLJ�JKܪHNJSH^�ZSNYX��GZY�T[JW���
�
RTWJ� JKܪHNJSY�� UJWKTWR� FY� MNLM� FRGNJSY�
YJRUJWFYZWJX�� FWJ� WJQNFGQJ� T[JW� \NIJ�
TUJWFYNSL�[TQYFLJ�WFSLJ��FSI�FWJ�GFHPJI�ZU�
G^ܪ�[J�^JFWX�TK�FIINYNTSFQ�\FWWFSY^�*SJWL^�
*KܪHNJSH^� 8JW[NHJX� 1NRNYJI� @**81B� S�I����
'ZQP� UWTHZWJRJSY� YMWTZLM� UWN[FYJ� GZ^JWXѣ�
HQZGX� FSI� UFWYSJWXMNUX� FWJ� ZSIJW\F^� NS�
2TWTHHT� KTW� WTTR� &(X� FSI� NS� 'WF_NQ� KTW�
manufacture and promotion of inverter AC 
YJHMSTQTL^�.,8)���4_TS&HYNTS��������

Utility regulation can 

reduce peak demand and 

offer incentives to purchase 

HIÞFLHQW�FRROLQJ�HTXLSPHQW�

and thermal storage 

technologies

)JHNXNTSX� G^� HTSXZRJWX� \MJYMJW� YT� GZ^�
JKܪHNJSY� HTTQNSL� JVZNURJSY� FSI� MT\� YT�
TUJWFYJ� YMJ� JVZNURJSY� MFX� F� XNLSNܪHFSY�
impact on electric utilities. Consequently, 
various strategies have been used by 
utilities to promote the purchase of 
JKܪHNJSY� HTTQNSL� JVZNURJSY� FSI� YT� QNRNY�
IJRFSI�KTW�JQJHYWNHNY^�IZWNSL�UJFP�UJWNTIX��
These include charging higher prices for 
JQJHYWNHNY^� IZWNSL� UJFP� UJWNTIX�� TKKJWNSL�
subsidies for the purchase of more 
JKܪHNJSY� X^XYJRX�� FSI� JSHTZWFLNSL� QFWLJ�
scale utilization of thermal storage (ice 
TW�HMNQQJI�\FYJW��FX�NS�INXYWNHY�JSJWL^��FSI�
NSKTWRFYNTS� TW� F\FWJSJXX� HFRUFNLSX��
,T[JWSRJSYX�HFS�WJVZNWJ�ZYNQNYNJX�FSI�TYMJW�
FHYTWX� YT� NRUWT[J� JSJWL^� JKܪHNJSH^� FSI�
reduce energy consumption. The use of 
*SJWL^�*KܪHNJSH^�4GQNLFYNTSX�**4X��MF[J�
GJJS� ZXJI� NS� RFS^� HTZSYWNJX� YT� �SFSHJܪ
FSI�IWN[J�YMJ�ZUYFPJ�TK�JSJWL^�JKܪHNJSH^��
9MNX� NSHQZIJX� �SFSHNSLܪ TK� WJUQFHJRJSY�
UWTLWFRRJX� YT� WJRT[J� NSJKܪHNJSY�
technology and accelerate the adoption 
of high energy performance technologies, 
and provide for capture and recycling of 
refrigerants.

 

Finance  
with Energy  
Efficiency  

Obligations
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With the advent of digital technologies, 
NY� NX� ST\� UTXXNGQJ� KTW� ZYNQNYNJX� YT� INWJHYQ^�
control cooling equipment in order to 
HFU� HTSXZRUYNTS� IZWNSL� UJFP� UJWNTIX��
ZXZFQQ^� NS� WJYZWS� KTW� XTRJ� �SFSHNFQܪ
WJ\FWI� KTW� HTSXZRJWX�� (TTQNSL� HFUFHNY^�
can also be adjusted to the availability of 
TS�XNYJ� JQJHYWNHNY^� UWTIZHYNTS�� F� HTSHJUY�
used in China to match operation of air 
HTSINYNTSNSL�ZSNYX�\NYM�YMJ�UT\JW�F[FNQFGQJ�
KWTR�XTQFW�UFSJQX�.*&�����I��

Skilled technicians are key 

to proper installation and 

servicing of equipment, and 

to the rapid adoption of new 

technologies 

,T[JWSRJSYX� FSI� NSIZXYW^� MF[J� HTRRTS�
interests in attracting, retaining, and 
ZUXPNQQNSL� YJHMSNHNFSX� NS� YMJ� HTTQNSL�
sector to adapt to fast technological 
IJ[JQTURJSYX� FSI� RF]NRN_J� FXXTHNFYJI�
JS[NWTSRJSYFQ� FSI� JHTSTRNH� GJSJܪYX��
5TTW� NSXYFQQFYNTS�� XZHM� FX� XYFHPNSL� TW�
clustering condensers to create mini 
ѦMJFY� NXQFSIXѧ�TW� NSXZKܪHNJSY�RFNSYJSFSHJ�
UWFHYNHJX� HFS� XNLSNܪHFSYQ^� WJIZHJ�
performance and lifetime of equipment 
,FRJX� ������� .RUWT[JI� NSXYFQQFYNTS� FSI�
servicing practices to reduce refrigerant 
HMFWLJ� FSI� QJFPFLJ� \NQQ� RFNSYFNS� JSJWL^�
UJWKTWRFSHJ� TK� JVZNURJSY� FSI� QT\JW� YMJ�
HTXY� TK� T\SJWXMNU� YMWTZLM� QJXX� KWJVZJSY�
XJW[NHJ� :3*5� ������� 9MNX� NX� F� UFWYNHZQFW�
challenge in many developing countries 
\MNHM� QFHP� YWFNSJI� XJW[NHJ� UJWXTSSJQ�� F�
LFU�ST\�GJNSL�FIIWJXXJI�G^�XTRJ�HQNRFYJ�
KZSIX� XZHM� FX� YMJ� .0.� ,WJJS� (TTQNSL�
Initiative.

Effective anti-environmental 

dumping campaigns can 

transform markets

.SJKܪHNJSY� HTTQNSL� JVZNURJSY� YMFY� NX�
IZRUJI�NS�RFWPJYX�NS�IJ[JQTUNSL�HTZSYWNJX�
and transitioning economies undermines 
national and local efforts to manage 
energy, environment, health and climate 
LTFQX��NSHQZINSL�FHMNJ[NSL�YMJ�8),X��

8UJHNܪH� WJLZQFYNTSX� HFS� F[TNI�
environmental dumping. Parties to the 
Montreal Protocol have employed this 
UWFHYNHJ��\MNHM�NS[TQ[JX�J]JWHNXNSL�YMJ�WNLMY�
YT� PST\� NSKTWRFYNTS� FGTZY� YMJ� UWTIZHY�
before consenting to its import (Maldives, 
2NSNXYW^� TK� *S[NWTSRJSY� ������� 7JVZNWNSL�
imported appliances to include information 
on energy performance and climate 
NRUFHY� HFS� GJ� F� UT\JWKZQ� XYJU� YT\FWI�
FHMNJ[NSL�YMJ�0NLFQN�&RJSIRJSYѣX�HQNRFYJ�
GJSJܪYX�� .S� YMNX� WJLFWI�� NY� NX� NRUTWYFSY� YT�
JSXZWJ� JKKJHYN[J� HTRUQNFSHJ� \NYM� QFGJQX�
TS� NRUTWYJI�JVZNURJSY� YMFY� NSINHFYJ� QT\�
,<5� FSI� JSJWL^�JKܪHNJSY� YJHMSTQTLNJX��
Additional strategies for eliminating 
ZS\FSYJI�IZRUNSL�FWJ�IJXHWNGJI�NS�F�QJLFQ�
FSI�UTQNH^�ѦYTTQPNYѧ�&SIJWXJS�JY�FQ��������
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Financing can accelerate the 

HFC phase-down and energy-

HIÞFLHQF\�LPSURYHPHQWV

Funding can complement labelling and 
standards programmes and speed up 
YMJ� YWFSXNYNTS� YT� QT\�,<5� WJKWNLJWFSYX�
FSI� JSJWL^�JKܪHNJSY� JVZNURJSY� FSI� MJQU�
capture the USD 2.9 trillion of savings in 
generation, transmission and distribution 
HTXYX� NIJSYNܪJI� G^� YMJ� .*&� ����F��� .S�
addition to support for the HFC transition 
from the Multilateral Fund of the Montreal 
Protocol, there are international (including 
RZQYNQFYJWFQ�IJ[JQTURJSY�GFSPX��-F\PNSX�
������� SFYNTSFQ�� FSI� UWN[FYJ� �SFSHNSLܪ
mechanisms that could support the 
JSJWL^�JKܪHNJSH^�YWFSXNYNTS��9MJXJ�NSHQZIJ�
traditional tools such as funds provided 
YMWTZLM� SFYNTSFQ� GZILJYX�� KJJ�LJSJWFYNSL�
product registration schemes, and 
JQJHYWNHNY^�YFWNKKX�-TXXFNS��������

Other mechanisms include equity, 
commercial or concessional loans, 
LZFWFSYJJX� FSI� WNXP�XMFWNSL� KFHNQNYNJX��
YJHMSNHFQ�FXXNXYFSHJ�LWFSYX��RFWPJY�GFXJI�
NSXYWZRJSYX�� FSI� �XHFQܪ NSHJSYN[JX� TW�
UJSFQYNJX� )JFXTS� JY� FQ�� ������� 'ZXNSJXX�
models that treat cooling as a service 
FQQT\�YMJ�UWN[FYJ�XJHYTW�YT�\TWP�\NYM�GTYM�
the public and private sectors in phasing 

IT\S� -+(X� \MNQJ� NRUWT[NSL� JKܪHNJSH^�
:3*5� ����F�� .+(� ������� ,WJJS�

RTWYLFLJX� IJ[JQTUJI� \NYM�
support from the International 
Finance Corporation are 
XZUUTWYNSL� WJXNIJSYNFQ� IJ[JQTU�
ments incorporating passive 
IJXNLS� FSI� JSJWL^�JKKNHNJSY�
WJKWNLJWFYTWX� NS� 2J]NHT� 2JSJX�
�������

A current 
challenge is 
the absence 
of coordination 
GJY\JJS� KZSINSL� KWTR�
the Multilateral Fund for refrigerant 
WJUQFHJRJSY� FSI� KZSINSL� KTW� JSJWL^� JKܪ�
HNJSH^� KWTR� YMJ� ,WJJS� (QNRFYJ� +ZSI�� ,QT�
bal Environment Facility, and other climate 
KZSIX�37)(��������9MNX�NX�NSJKܪHNJSY�FSI�
potentially costly if cooling systems are 
optimized for one objective at a time, re�
quiring multiple changes in equipment. A 
WJHJSY�UWTRNXNSL�IJ[JQTURJSY�NX�,(+�HTS�
sideration of a concept for support of a co�
ordinated program supporting refrigerant 
WJUQFHJ�RJSY�FSI�JKܪHNJSH^�NRUWT[JRJSYX�
for appliances in Costa Rica, Indonesia, 
FSI� ,MFSF � NK� FUUWT[JI� YMJ� UWTOJHY� HTZQI�
GJ�F�RTIJQ�KTW�WJUQNHFYNTS�,(+�������

Commercial or concessional loans in 
HJWYFNS� RFWPJYX� FWJ� RTGNQN_JI� ZXNSL�
revolving funds such as the Energy 
*KܪHNJSH^� 7J[TQ[NSL� +ZSI� NS� .SITSJXNF��
\MTXJ� NSNYNFQ� KZSI� XN_J� NS� ����� \FX� 9-'� 
2 billion (USD 63 million) and reached USD 
����RNQQNTS�G^� 8JUYJRGJW� ������ NSHQZINSL�
:8)� ����� RNQQNTS� FQQTHFYJI� KTW� WJSJ\FGQJ�
JSJWL^�UWTOJHYX�0�(*5�����F��

9MJ� IJ[JQTURJSY� TK� NSST[FYN[J� ��SFSHNSLܪ
XZHM�FX�HTTQNSL�FX�F�XJW[NHJ�0�(*5�����G��
'&8*� ������ FSI� ZYNQNY^� ѦTS�GNQQѦ� �SFSHNSLܪ
KTW� JKܪHNJSY� JVZNURJSY� HFS� XZUUTWY� YMJ�
YWFSXNYNTS�YT�QT\�,<5�FSI�JSJWL^�JKܪHNJSY�
cooling. Much of the investment required 
YT� FHMNJ[J� YMJ� YWFSXNYNTS� HTZQI� GJ� XJQK�
funded by purchasers or as part of loans 
KTW� SJ\� JVZNURJSY�� 5WN[FYJ� �SFSHJܪ HFS�
step in, but governments also have a role 
to facilitate investment opportunities, 
KTW� NSXYFSHJ� IJ�WNXPNSL� FSI� JSFGQNSL� SJ\�
business models such as energy service 

 

USD 
2.9 trillion  
of savings in generation, 

transmission and 
distribution costs
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agreements or energy performance 
HTSYWFHYNSL�UWT[NXNTSX�YMFY�QNSP�UF^RJSYX�
to performance and thus reduce perceived 
WNXPX� YT� GZ^JWX�� [NF� JSJWL^� XJW[NHJ�
companies. 

.SXZWFSHJ� UFHPFLJX� YMFY� IJ�WNXP� NSNYNFQ�
operations by providing standardized 
insurance scheme contracts catalyze 
NSNYNFQ� FITUYNTS� NS� HTZSYWNJX� QTTPNSL� YT�
QJFUKWTL�QJLFH^�X^XYJRX��+TW�J]FRUQJ��YMJ�
Energy Savings Insurance (ESI) scheme 
provides steady credit lines by partnering 
\NYM� SFYNTSFQ� IJ[JQTURJSY� GFSPX� YT�
develop standardized structures in Latin 
&RJWNHF�� 9MJ� *8.� FNRX� YT� \TWP� NS� TYMJW�
HTZSYWNJX�FSI�FYYWFHY�:8)��������GNQQNTS�NS�
NS[JXYRJSYX� GJY\JJS� ST\� FSI� ����� FSI�
provide annual emissions reductions of 
�������2Y(42�0�(*5�����F���

+ZWYMJWRTWJ�� YWFHPNSL� FSI� GJSHMRFWPNSL�
FHHJXX� YT� XZXYFNSFGQJ� HTTQNSL� ��SFSHJܪ
\MNHM� NX� XYNQQ� QFHPNSL�� XMTZQI� GJ� F� HQJFW�
KTHZX� TK� LT[JWSRJSYX� FSI� �SFSHNFQܪ
NSXYNYZYNTSX�8*KTW&11�������

Sustainable cold-chains 

can both reduce food loss 

– a major contributor to 

greenhouse gas emissions – 

and reduce emissions from 

cold chains

.RUWT[NSL� FHHJXX� YT� JSJWL^�JKܪHNJSY� FSI�
HQNRFYJ�KWNJSIQ^� WJKWNLJWFYNTS� YMWTZLM�
JSMFSHJI� HTQI� HMFNSX� \TZQI� KZWYMJW�
deliver economic, environmental, and 
MJFQYM�GJSJܪYX�YMWTZLM�WJIZHJI�KTTI�QTXX�
FSI� \FXYJ�� &� PJ^� HMFQQJSLJ� NX� YT� IJQN[JW�
sustainable cold chain equipment, logistics, 
and business models that simultaneously 
reduce food loss and minimize climate 
JRNXXNTSX��\MNQJ�JHTSTRNHFQQ^�JRUT\JWNSL�
XRFQQ� KFWRJWX� FSI� �XMJWXܪ 5JYJWX� JY� FQ��
������� 9MJ� .SYJWSFYNTSFQ� 8TQFW� &QQNFSHJ�
(ISA) launched the Solar Cooling Initiative 
YT�NSHWJFXJ�ZXFLJ�TK�XTQFW�FSI�XTQFW�M^GWNI�
QNSPJI� HTQI�HMFNS� FSI� HTTQNSL� X^XYJRX�
.8&��������4SJ�UWTRNXNSL�FUUWTFHM�NX�YMJ�
creation of “cooling hubs” – aggregating 
demands to address the needs of rural 
KFWRJWX�FSIܪ�XMJWX�KTW�HTQI�HMFNSX��TYMJW�
local community needs, and access to 
RJINHNSJX�4LIJS�������

Reduce 
food loss 
and GHG 
emissions
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