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¹ĺĿƙ�ǅūƑŒ�Ŀƙ�î�ƎƑūēƭČƥ�ūĲ�ƥĺĚ�ƙƥîĲĲ�ūĲ�ƥĺĚ�ØūƑŕē��îŠŒ�ǅĿƥĺ�ĚǊƥĚƑŠîŕ�ČūŠƥƑĿċƭƥĿūŠƙȦ�¹ĺĚ�ǛŠēĿŠĳƙȡ�ĿŠƥĚƑƎƑĚƥî-
ƥĿūŠƙȡ�îŠē�ČūŠČŕƭƙĿūŠƙ�ĚǊƎƑĚƙƙĚē�ĿŠ�ƥĺĿƙ�ǅūƑŒ�ēū�Šūƥ�ŠĚČĚƙƙîƑĿŕǋ�ƑĚǜĚČƥ�ƥĺĚ�ǄĿĚǅƙ�ūĲ�ƥĺĚ�ØūƑŕē��îŠŒȡ� 
Ŀƥƙ��ūîƑē�ūĲ�/ǊĚČƭƥĿǄĚ�'ĿƑĚČƥūƑƙȡ�ūƑ�ƥĺĚ�ĳūǄĚƑŠŞĚŠƥƙ�ƥĺĚǋ�ƑĚƎƑĚƙĚŠƥȦ�

¹ĺĚ�ØūƑŕē��îŠŒ�ēūĚƙ�Šūƥ�ĳƭîƑîŠƥĚĚ�ƥĺĚ�îČČƭƑîČǋ�ūĲ�ƥĺĚ�ēîƥî�ĿŠČŕƭēĚē�ĿŠ�ƥĺĿƙ�ƎƭċŕĿČîƥĿūŠȦ�¹ĺĚ�ċūƭŠēîƑĿĚƙȡ�
ČūŕūƑƙȡ�ēĚŠūŞĿŠîƥĿūŠƙȡ�îŠē�ūƥĺĚƑ�ĿŠĲūƑŞîƥĿūŠ�ƙĺūǅŠ�ūŠ�îŠǋ�ŞîƎ�ĿŠ�ƥĺĿƙ�ǅūƑŒ�ēū�Šūƥ�ĿŞƎŕǋ�îŠǋ�ŏƭēĳŞĚŠƥ 
ūŠ�ƥĺĚ�ƎîƑƥ�ūĲ�ƥĺĚ�ØūƑŕē��îŠŒ�ČūŠČĚƑŠĿŠĳ�ƥĺĚ�ŕĚĳîŕ�ƙƥîƥƭƙ�ūĲ�îŠǋ�ƥĚƑƑĿƥūƑǋ�ūƑ�ƥĺĚ�ĚŠēūƑƙĚŞĚŠƥ�ūƑ�îČČĚƎƥîŠČĚ�
of such boundaries. 

sūƥĺĿŠĳ�ĺĚƑĚĿŠ�ƙĺîŕŕ�ČūŠƙƥĿƥƭƥĚ�ūƑ�ċĚ�ČūŠƙĿēĚƑĚē�ƥū�ċĚ�î�ŕĿŞĿƥîƥĿūŠ�ƭƎūŠ�ūƑ�ǅîĿǄĚƑ�ūĲ�ƥĺĚ�ƎƑĿǄĿŕĚĳĚƙ�îŠ 
ĿŞŞƭŠĿƥĿĚƙ�ūĲ�ƥĺĚ�ØūƑŕē��îŠŒȡ�îŕŕ�ūĲ�ǅĺĿČĺ�îƑĚ�ƙƎĚČĿǛČîŕŕǋ�ƑĚƙĚƑǄĚēȦ

Rights and Permissions
¹ĺĚ�ŞîƥĚƑĿîŕ�ĿŠ�ƥĺĿƙ�ǅūƑŒ�Ŀƙ�ƙƭċŏĚČƥ�ƥū�ČūƎǋƑĿĳĺƥȦ��ĚČîƭƙĚ�ƥĺĚ�ØūƑŕē��îŠŒ�ĚŠČūƭƑîĳĚƙ�ēĿƙƙĚŞĿŠîƥĿūŠ�ūĲ�Ŀƥƙ�
ŒŠūǅŕĚēĳĚȡ�ƥĺĿƙ�ǅūƑŒ�Şîǋ�ċĚ�ƑĚƎƑūēƭČĚēȡ�ĿŠ�ǅĺūŕĚ�ūƑ�ĿŠ�ƎîƑƥȡ�ĲūƑ�ŠūŠČūŞŞĚƑČĿîŕ�ƎƭƑƎūƙĚƙ�îƙ�ŕūŠĳ�îƙ�Ĳƭŕŕ�
îƥƥƑĿċƭƥĿūŠ�ƥū�ƥĺĿƙ�ǅūƑŒ�Ŀƙ�ĳĿǄĚŠȦ

�Šǋ�ƐƭĚƑĿĚƙ�ūŠ�ƑĿĳĺƥƙ�îŠē�ŕĿČĚŠƙĚƙȡ�ĿŠČŕƭēĿŠĳ�ƙƭċƙĿēĿîƑǋ�ƑĿĳĺƥƙȡ�ƙĺūƭŕē�ċĚ�îēēƑĚƙƙĚē�ƥū�ØūƑŕē��îŠŒ�¡ƭċ-
ŕĿČîƥĿūŠƙȡ�¹ĺĚ�ØūƑŕē��îŠŒ�HƑūƭƎȡ�ǧǮǧǮ�O�¬ƥƑĚĚƥ�sØȡ�ØîƙĺĿŠĳƥūŠȡ�' �ǨǦǪǩǩȡ�À¬�ȫ�ĲîǊȠ�ǨǦǨȹǫǨǨȹǨǬǨǫȫ�
ƎƭċƑĿĳĺƥƙʀǅūƑŕēċîŠŒȦūƑĳȦ�

�ŕŕ�ĿŞîĳĚƙ�ƑĚŞîĿŠ�ƥĺĚ�ƙūŕĚ�ƎƑūƎĚƑƥǋ�ūĲ�ƥĺĚĿƑ�ƙūƭƑČĚ�îŠē�Şîǋ�Šūƥ�ċĚ�ƭƙĚē�ĲūƑ�îŠǋ�ƎƭƑƎūƙĚ�ǅĿƥĺūƭƥ�ǅƑĿƥƥĚŠ�
ƎĚƑŞĿƙƙĿūŠ�ĲƑūŞ�ƥĺĚ�ƙūƭƑČĚȦ

Attribution
ØūƑŕē��îŠŒȦ�ǨǦǨǧȦ�¹ĺĚ� ūŕē�¤ūîē�ƥū�¡îƑĿƙȠ�qîƎƎĿŠĳ�¡îƥĺǅîǋƙ�¹ūǅîƑē�¬ƭƙƥîĿŠîċŕĚ� ūūŕĿŠĳ 
ĲūƑ�¤ĚƙĿŕĿĚŠƥ�¡ĚūƎŕĚ�ċǋ�ǨǦǫǦȦ�ØîƙĺĿŠĳƥūŠȡ�' Ƞ�ØūƑŕē��îŠŒȦ�

GƑūŠƥ� ūǄĚƑ�ƎĺūƥūȠ�ʄ��ŒĺƥîƑ�¬ūūŞƑūȬ¤ĚƭƥĚƑƙȡ��ŠŠĿĚ�¬ƎƑîƥƥȬ�ÀŠƙƎŕîƙĺȡ�'îǄĿē�eūǄîŕĚŠŒūȬÀŠƙƎŕîƙĺȡ� 
¤îŞĿŠ�eĺîƥĿċĿȬÀŠƙƎŕîƙĺ

�îČŒ� ūǄĚƑ�ƎĺūƥūȠ�ʄ��ŒĺƥîƑ�¬ūūŞƑūȬ¤ĚƭƥĚƑƙ

¤ĚƎūƑƥ�ēĚƙĿĳŠȠ�¬ƎîĚƥĺ�OĿŕŕ
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The work on this roadmap has its roots in the recognition of 
the World Bank’s Montreal Protocol team that phasing out 
ozone-depleting substances has the potential for large co- 
benefits—through increasing energy efficiency and reducing 
direct and indirect greenhouse gas emissions from cooling 
applications (the “triple win”). 

ØĚ�îƑĚ�ĳƑîƥĚĲƭŕ�ƥū�cūĺŠ�¤ūūŞĚȡ�¬ĚŠĿūƑ�'ĿƑĚČƥūƑ�ūĲ�ƥĺĚ� ŕĿŞîƥĚ� ĺîŠĳĚ�HƑūƭƎȡ�ǅĺū�ŞūƥĿǄîƥĚē�ƥĺĿƙ�
ǅūƑŒ�îŠē�ƥū�/ŞĿŕĿî��îƥƥîĳŕĿŠĿ�îŠē�qîƑČ�¬îēŕĚƑȡ�ǅĺū�ƎƑūǄĿēĚē�ĲƭŠēĿŠĳ�îŠē�ūǄĚƑƙîǅ�ƥĺĚ�ƎƑūēƭČƥĿūŠ 
ūĲ�ƥĺĿƙ�ƑĚƎūƑƥ�ĿŠ�ƥĺĚĿƑ�ƑĚƙƎĚČƥĿǄĚ�ƑūŕĚƙ�îƙ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�ƎƑūĳƑîŞ�ŞîŠîĳĚƑ�îŠē�ŞîŠîĳĚƑ�ūĲ�ƥĺĚ�
 ŕĿŞîƥĚ�GƭŠēƙ�qîŠîĳĚŞĚŠƥ�ÀŠĿƥȦ�

qîŠǋ�ČūŕŕĚîĳƭĚƙ�ĲƑūŞ�îƑūƭŠē�ƥĺĚ�ØūƑŕē��îŠŒ�HƑūƭƎ�ČūŠƥƑĿċƭƥĚē�ƥū�ƥĺĚ�ċîČŒĳƑūƭŠē�ƑĚƙĚîƑČĺ�ƥĺîƥ�
ĺîƙ�ĿŠĲūƑŞĚē�ƥĺĚ�ƑūîēŞîƎ�îŠē�ƥĺĿƙ�ƑĚƎūƑƥȡ�ĿŠ�ƎîƑƥĿČƭŕîƑȠ�qîƑƥĿŠî��ūƙĿ�ȳ/ŠĚƑĳǋ�Hŕūċîŕ�¡ƑîČƥĿČĚȴȡ�¤ƭƥĺ�
OƭƎîƑƥ�îŠē�TîŠ� Ƒūƙċǋ�ȳTŠƥĚƑŠîƥĿūŠîŕ�GĿŠîŠČĚ� ūƑƎūƑîƥĿūŠȴȡ�sîƥîŕǋî�¬ƥîŠŒĚǄĿČĺ�îŠē��ēîŞ�'ĿĚĺŕ�
ȳ¹ƑîŠƙƎūƑƥ�Hŕūċîŕ�¡ƑîČƥĿČĚȴȡ�HĚĚƥî�¬ĚƥĺĿ�ȳ�ĳƑĿČƭŕƥƭƑĚ�Hŕūċîŕ�¡ƑîČƥĿČĚȴȡ�¹îŞĚƑ�¤îċĿĚ�îŠē�¬ƥĚƎĺĚŠ�
'ūƑĚǋ�ȳOĚîŕƥĺ�Hŕūċîŕ�¡ƑîČƥĿČĚȴȡ�îŠē�ÝîǄĿĚƑ�×ĿŠČĚŠƥ�ȳ/ŠǄĿƑūŠŞĚŠƥ�Hŕūċîŕ�¡ƑîČƥĿČĚȴȦ�

ØĚ�îƑĚ�îŕƙū�ĳƑîƥĚĲƭŕ�ĲūƑ�ŞîŠǋ�ƙŞîŕŕ�îŠē�ŕîƑĳĚ�ČūŠƥƑĿċƭƥĿūŠƙ�ĲƑūŞ�ØūƑŕē��îŠŒ�ČūŕŕĚîĳƭĚƙ�îŠē�ĚǊƥĚƑ-
Šîŕ�ĚǊƎĚƑƥƙ�ǅĺū�ƎîƑƥĿČĿƎîƥĚē�ĿŠ�ƑūîēŞîƎ�ĚǄĚŠƥƙ�îŠē�ĲūƑ�ƥĺĚ�ŕūĳĿƙƥĿČîŕ�ƙƭƎƎūƑƥ�ƥĺîƥ�¡îƥƑĿČĿî��ƑîǊƥūŠ�
ĚǊƎĚƑƥŕǋ�ƎƑūǄĿēĚēȦ�

¹ĺĚ�ēƑîĲƥĿŠĳ�ƥĚîŞ�ĲūƑ�ƥĺĿƙ�ƑĚƎūƑƥ�ĿŠČŕƭēĚē�cūĺîŠŠĚƙ�OĚĿƙƥĚƑȡ�¬îŞĿƑî�/ŕ�eĺîŞŕĿČĺĿȡ�¹ūċǋ�¡ĚƥĚƑƙȡ 
�ŕîŠ�qĿŕŕĚƑȡ�îŠē��îŞĿŠî�¹ĚŕîēĿîȦ�qūƙƥ�ūĲ�ƥĺĚ�ǅūƑŒ�ūŠ�ƥĺĚ�ƑūîēŞîƎ�îŠē�ƥĺĿƙ�ƑĚƎūƑƥ�ǅîƙ�ČūŞƎŕĚƥĚē�
ċǋ�ƙƭŞŞĚƑ�ǨǦǨǦȦ�

We appreciate your feedback; all remaining errors and deficiencies are ours.
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BACKGROUND 
REPORTS
CONTEXT ¬ƭƙƥîĿŠîċŕĚ� ūūŕĿŠĳȠ�¹ĺĚ� ūŠƥĚǊƥ�ūĲ�î�¤ūîēŞîƎȦ��îČŒĳƑūƭŠē�ØūƑŒĿŠĳ�¡îƎĚƑȦ� 

ȳ¡ĚƥĚƑƙ�ǨǦǧǯîȴ

BUILDINGS ¡ƑĿŞĚƑ�ĲūƑ�¬ƎîČĚ� ūūŕĿŠĳȦ�ȳ/¬q�¡�ǨǦǨǦîȴ

 ūŞƎĚŠēĿƭŞ�ƥū�ƥĺĚ�¡ƑĿŞĚƑ�ĲūƑ�¬ƎîČĚ� ūūŕĿŠĳȦ�ȳ/¬q�¡�ǨǦǨǦċȴ

URBAN ¡ƑĿŞĚƑ�ĲūƑ� ūūŕ� ĿƥĿĚƙȠ�¤ĚēƭČĿŠĳ�/ǊČĚƙƙĿǄĚ�ÀƑċîŠ�OĚîƥ�ȶ�ØĿƥĺ�î�GūČƭƙ�ūŠ 
¡îƙƙĿǄĚ�qĚîƙƭƑĚƙȦ�ȳ/¬q�¡�ǨǦǨǦČȴ

INDUSTRY ¡ƑūŞūƥĿŠĳ�ƥĺĚ��ēūƎƥĿūŠ�ūĲ�HƑĚĚŠ� ūūŕĿŠĳ�¹ĚČĺŠūŕūĳĿĚƙ�îŠē�¡ƑîČƥĿČĚƙȠ�TŠƙĿĳĺƥƙ 
ĲƑūŞ�TŠēƭƙƥƑĿîŕ�îŠē� ūŞŞĚƑČĿîŕ�/ŠēȹÀƙĚƑƙȦ��îČŒĳƑūƭŠē�¡îƎĚƑȦ�ȳTG �ǨǦǧǯȴ

TRANSPORT qūċĿŕĚ� ūūŕĿŠĳȠ��ƙƙĚƙƙŞĚŠƥ�ūĲ� ĺîŕŕĚŠĳĚƙ�îŠē�~ƎƥĿūŠƙȦ 
ȳ�ǋƑĚƙȡ�¬ƥîŠŒĚǄĿČĺ�îŠē�'ĿĚĺŕ�ǨǦǨǦȴ

COLD CHAIN  ūŕē� ĺîĿŠƙ�ĿŠ�'ĚǄĚŕūƎĿŠĳ�/ČūŠūŞĿĚƙȠ���¹ĚČĺŠūȹ¬ūČĿūȹ/ČūŠūŞĿČ�¬ƥƑƭČƥƭƑîŕ 
'ĚǄĚŕūƎŞĚŠƥ� ĺîŕŕĚŠĳĚȦ��îČŒĳƑūƭŠē�¡îƎĚƑȦ�ȳ¡ĚƥĚƑƙ�ǨǦǧǯċȴ

RURAL COOLING ¤ƭƑîŕ� ūūŕĿŠĳȠ���¹ĚČĺŠūȹ¬ūČĿūȹ/ČūŠūŞĿČ�¬ƥƑƭČƥƭƑîŕ�'ĚǄĚŕūƎŞĚŠƥ� ĺîŕŕĚŠĳĚȦ� 
�îČŒĳƑūƭŠē�¡îƎĚƑȦ�ȳ¡ĚƥĚƑƙ�ǨǦǧǯČȴ

SYSTEMS TŠƥĚĳƑîƥĚē� ūūŕĿŠĳ�¬ǋƙƥĚŞƙȠ�OîƑŠĚƙƙĿŠĳ�¬ǋŠĚƑĳĿĚƙ�îŠē� ūȹ�ĚŠĚǛƥƙ��ČƑūƙƙ� 
ÀƙĚƑƙȡ�¹ĚČĺŠūŕūĳĿĚƙ�îŠē�¡ūŕĿČĿĚƙȦ�ØūƑŒĿŠĳ�¡îƎĚƑȦ�ȳOĚĿƙƥĚƑ�îŠē�¡ĚƥĚƑƙ�ǨǦǨǦȴ

SUMMARY ¬ƭŞŞîƑǋ�ūĲ�¬ƭƙƥîĿŠîċŕĚ� ūūŕĿŠĳ��îČŒĳƑūƭŠē�¡îƎĚƑƙȦ�ȳØūƑŕē��îŠŒ�ǨǦǨǦȴ
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PREFACE

Cooling merits much greater attention—a fundamental paradigm shift—as a contributor to 
climate change and essential requirement for achieving multiple Sustainable Development 
Goals (SDGs) than it has received. The facts speak for themselves.

• � ūŠǄĚŠƥĿūŠîŕ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙȡ�ƙƭČĺ�îƙ�ƑĚĲƑĿĳĚƑîƥĿūŠȡ�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ȳ� ȴȡ�îŠē�ĲîŠƙȡ�îČČūƭŠƥ 
ĲūƑ�ŞūƑĚ�ƥĺîŠ�ǧǦ�ƎĚƑČĚŠƥ�ūĲ�ĲūƙƙĿŕ�ČîƑċūŠ�ēĿūǊĿēĚ�ȳ ~Ǽȴ�ĚŞĿƙƙĿūŠƙȦ

• �qūƑĚ�ƥĺîŠ�ǧǩ�ŠĚǅ�ČūūŕĿŠĳ�ēĚǄĿČĚƙ�îƑĚ�ēĚƎŕūǋĚē�ƎĚƑ�ƙĚČūŠēȡ�îŠē�îƙ�ƥĺĚ�ǅūƑŕē�ċĚČūŞĚƙ�ĺūƥƥĚƑȡ�î�
ǄĿČĿūƭƙ�ČǋČŕĚ�Ŀƙ�ČƑĚîƥĚē�îƙ�ĳƑĚĚŠĺūƭƙĚ�ĳîƙ�ȳHOHȴ�ĚŞĿƙƙĿūŠƙ�ƑĿƙĚ�îŕūŠĳ�ǅĿƥĺ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳȦ�

• �'ĚƙƎĿƥĚ�ƥĺĿƙȡ�ŞūƑĚ�ƥĺîŠ�ǧ�ċĿŕŕĿūŠ�ƎĚūƎŕĚ�ĲîČĚ�ĿŞŞĚēĿîƥĚ�ƑĿƙŒƙ�ĲƑūŞ�ŕîČŒ�ūĲ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȡ�ǅĺĿČĺ�
ƥĺƑĚîƥĚŠƙ�¬'Hƙ�ĲūƑ�ĺĚîŕƥĺ�ȳĚȦĳȦȡ�ēĚîƥĺƙ�ĲƑūŞ�ĺĚîƥ�ĚǊƥƑĚŞĚƙȡ�ĿŠĚĲĲĚČƥĿǄĚ�ǄîČČĿŠĚƙȴȡ�Ĳūūē�ƙĚČƭƑĿƥǋ 
ȳĚȦĳȦȡ�Ĳūūē�ǅîƙƥĚ�ēƭĚ�ƥū�ŕîČŒ�ūĲ�Čūŕē�ČĺîĿŠƙȴȡ�ČŕĚîŠ�ĚŠĚƑĳǋȡ�ŕîċūƑ�ƎƑūēƭČƥĿǄĿƥǋȡ�ƙƭƙƥîĿŠîċŕĚ�ČĿƥĿĚƙȡ 
îŠē�ĳĚŠēĚƑ�ĚƐƭîŕĿƥǋȦ�

• �~Ĳ�ƥĺĚƙĚȡ�ǩǬǫ�ŞĿŕŕĿūŠ�ƎĚūƎŕĚ�ŕĿǄĚ�ĿŠ�ƑƭƑîŕ�ČūŞŞƭŠĿƥĿĚƙȡ�ċîƥƥŕĿŠĳ�ĚǊƥƑĚŞĚ�ƎūǄĚƑƥǋ�îŠē�ŕîČŒĿŠĳ 
îČČĚƙƙ�ƥū�ǅîƥĚƑȡ�ĚŕĚČƥƑĿČĿƥǋ�ȳ¬/ĲūƑ�ŕŕ�ǨǦǧǯîȴȡ�îŠē�Ĳūūē�Čūŕē�ČĺîĿŠƙ�ĲūƑ�ŞîƑŒĚƥ�ČūŠŠĚČƥĿǄĿƥǋȦ� 
¹ĺĚƙĚ�ČūŠēĿƥĿūŠƙ�ǅĿŕŕ�ǅūƑƙĚŠ�ǅĿƥĺ�ĿŠČƑĚîƙĿŠĳ�ĲƑĚƐƭĚŠČǋ�ūĲ�ĺĚîƥǅîǄĚƙȦ�TŞŞĚēĿîƥĚ�ČĺîŠĳĚƙ 
are needed across rural areas.

• ���ƑĚČĚŠƥ�ƙƥƭēǋ�ƙƭĳĳĚƙƥĚē�ƥĺîƥȡ�ĿĲ�ĳŕūċîŕ�ǅîƑŞĿŠĳ�ČūŠƥĿŠƭĚƙ�ƭŠČĺĚČŒĚēȡ�ƥĺĚ�ĺĚîƥ�ƥĺîƥ�ǅĿŕŕ�ČūŞĚ 
ŕîƥĚƑ�ƥĺĿƙ�ČĚŠƥƭƑǋ�ĿŠ�ƙūŞĚ�ƎîƑƥƙ�ūĲ�ƥĺĚ�ǅūƑŕē�ǅĿŕŕ�ċƑĿŠĳ�ɁŠĚîƑŕǋ�ƭŠŕĿǄîċŕĚɂ�ČūŠēĿƥĿūŠƙ�ĲūƑ�ƭƎ�ƥū 
ǩ�ċĿŕŕĿūŠ�ƎĚūƎŕĚ�ȳÝƭ�Ěƥ�îŕȦ�ǨǦǨǦȴȦ

A portfolio of initiatives is being introduced to reduce demand for cooling and deliver incremental 
ĚĲǛČĿĚŠČǋ�ĿŞƎƑūǄĚŞĚŠƥƙ�ĿŠ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙȦ�¹ĺĚ�Hŕūċîŕ� ūūŕĿŠĳ�¡ƑĿǕĚ�ƙƭČČĚƙƙĲƭŕŕǋ�ƙĚƥ�î�ČĺîŕŕĚŠĳĚ�
ūĲ�ƎƑūǄĿēĿŠĳ�îĲĲūƑēîċŕĚ�ƑĚƙĿēĚŠƥĿîŕ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�ƥĺîƥ�ǅĿŕŕ�ĺîǄĚ�ŕĚƙƙ�ƥĺîŠ�ūŠĚȹǛĲƥĺ�ƥĺĚ�ČŕĿŞîƥĚ�ĿŞƎîČƥ�
ūĲ�ƙƥîŠēîƑē�ƑĚƙĿēĚŠƥĿîŕ�îŠē�ƑūūŞ�� �ƭŠĿƥƙ�îǄîĿŕîċŕĚ�ƥūēîǋ�îŠē�ƙĚŕĚČƥĚē�ƥǅū�ǅĿŠŠĿŠĳ�ƥĚîŞƙ�ȳeîŕîŠŒĿȡ�
ØĿŠƙŕūǅȡ�îŠē� îŞƎċĚŕŕ�ǨǦǨǧȴȦ� ūƭŠƥƑĿĚƙ�ĲƑūŞ�TŠēĿî�ƥū� ĺĿŠî�îŠē�¤ǅîŠēî�ƥū�¹ƑĿŠĿēîē�îŠē�¹ūċîĳū�ĺîǄĚ�
ƎƭċŕĿƙĺĚē�ŠîƥĿūŠîŕ�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠƙȡ�ǅĺĿČĺ�ĿŠČŕƭēĚ�ŞĿŠĿŞƭŞ�ĚŠĚƑĳǋ�ƎĚƑĲūƑŞîŠČĚ�ƙƥîŠēîƑēƙȡ�îŠē�
ƭŠēĚƑ�ƥĺĚ�ċîŠŠĚƑ�ūĲ�ɁČūūŕĿŠĳ�ĲūƑ�îŕŕȡɂ�ƎƑūŏĚČƥƙ�îƑĚ�ċĚĿŠĳ�ēĚǄĚŕūƎĚē�ƥĺîƥ�ƙƭƎƎūƑƥ�ŞîƑĳĿŠîŕĿǕĚē�ČūŞŞƭŠĿƥĿĚƙ�
ċǋ�ēĚƎŕūǋĿŠĳ�ĚƙƙĚŠƥĿîŕ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�ĲūƑ�ċĚƥƥĚƑ�ĺĚîŕƥĺȡ�ĚČūŠūŞĿČ�ēĚǄĚŕūƎŞĚŠƥȡ�ƙîĲĚ�Ĳūūē�ƙƥūƑîĳĚȡ�îŠē�
ċîƙĿČ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥȦ

¹ĺĚƙĚ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�îƑĚ�ĚƙƙĚŠƥĿîŕ�îŠē�Şƭƙƥ�ċĚ�ĚǊƎîŠēĚēȡ�ċƭƥ�ƥĺĚǋ�îƑĚ�ĿŠƙƭĲǛČĿĚŠƥȦ�HĿǄĚŠ�ƥĺĚ�
ĳƑūǅƥĺ�ĿŠ�ČūūŕĿŠĳ�ēĚŞîŠēȡ�ƥĺĚǋ�ǅĿŕŕ�Šūƥ�ēĚŕĿǄĚƑ�ƥĺĚ�ƑĚƐƭĿƑĚē�ƑĚēƭČƥĿūŠƙ�ĿŠ�ĚŠĚƑĳǋ�ƭƙĚȡ�ĚŞĿƙƙĿūŠƙȡ�îŠē�
ƎūŕŕƭƥĿūŠ�ŠūƑ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ǅĺū�ŠĚĚē�ĿƥȦ�TŠ�ƎŕîŠŠĿŠĳ�ĲūƑ�ǨǦǫǦȡ�ƥĺĚ�ĳūîŕ�ƙĺūƭŕē�ċĚ�î�ƙƭƙƥîĿŠîċŕĚ�
ČūūŕĿŠĳ�ĚČūŠūŞǋ�ČĺîƑîČƥĚƑĿǕĚē�ċǋ�ŠĚƥȹǕĚƑū�HOH�ĚŞĿƙƙĿūŠƙ�îŠē�ŠĚîƑȹƭŠĿǄĚƑƙîŕ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�
ČūƭŠƥƑĿĚƙ�îŠē�ēĚǄĚŕūƎŞĚŠƥ�ŠĚĚēƙȦ�
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qūēĚŕĿŠĳ�ƙƭĳĳĚƙƥƙ�ƥĺîƥ�î�ɁČūūŕĿŠĳ�ĲūƑ�îŕŕɂ�ƙČĚŠîƑĿūȡ�ǅĿƥĺūƭƥ�îČČūŞƎîŠǋĿŠĳ�ƙƥĚƎȹČĺîŠĳĚƙ�ĿŠ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠ-
Čǋ�îŠē�ƥĚČĺŠūŕūĳǋ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ȳǅĿƥĺ�ūŠŕǋ�ċƭƙĿŠĚƙƙȹîƙȹƭƙƭîŕ�ĿŠČƑĚŞĚŠƥîŕ�ĿŞƎƑūǄĚŞĚŠƥƙȴȡ�Čūƭŕē�ƑĚƙƭŕƥ�ĿŠ�
îŠ�ĚŠĚƑĳǋ�ƑĚƐƭĿƑĚŞĚŠƥ�ūĲ�ǧǯȡǬǦǦ�¹Øĺ�îŠē�ēūƭċŕĚ�ƎƑūŏĚČƥĿūŠƙ�ĲūƑ�ČūūŕĿŠĳ�ēĚŞîŠē�ċǋ�ǨǦǫǦ�ȳÀŠĿǄĚƑƙĿƥǋ�ūĲ�
�ĿƑŞĿŠĳĺîŞ�ǨǦǧǮîȴȦ�¹ĺĚ�ƎƑūŏĚČƥĚē�ĚŠĚƑĳǋ�ēĚŞîŠē�ǄūŕƭŞĚƙ�Čūƭŕē�ĚǊČĚĚē�ƥĺĚ�TŠƥĚƑŠîƥĿūŠîŕ�/ŠĚƑĳǋ��ĳĚŠČǋɄƙ�
ĲūƑĚČîƙƥ�ūĲ�ƥūƥîŕ�ƙūŕîƑ�ƎĺūƥūǄūŕƥîĿČ�îŠē�ǅĿŠē�ĳĚŠĚƑîƥĿūŠ�ĿŠ�ǨǦǫǦȦ�

¹ū�ŞĚĚƥ�ƥĺĚ�ƥîƑĳĚƥƙ�ēĚǛŠĚē�ĿŠ�ƥĺĚ�¡îƑĿƙ� ŕĿŞîƥĚ��ĳƑĚĚŞĚŠƥ�îŠē�ƙƥĿŕŕ�ƎƑūǄĿēĚ�ƥĺĚ�ČūūŕĿŠĳ�ƑĚƐƭĿƑĚē�ƭŠēĚƑ�ƥĺĚ�
¬'Hƙȡ�ĚŠĚƑĳǋ�ČūŠƙƭŞĚē�ƎĚƑ�ƭŠĿƥ�ūĲ�ČūūŕĿŠĳ�ǅūƭŕē�ĺîǄĚ�ƥū�ċĚ�ƑĚēƭČĚē�ƥū�îċūƭƥ�ūŠĚȹƥĺĿƑē�ūĲ�ĚŠǄĿƙîĳĚē�ŕĚǄĚŕƙȦ�
¹ĺĚ�ČĺîŕŕĚŠĳĚ�ƥĺîƥ�ƥĺĿƙ�ƑĚƎƑĚƙĚŠƥƙ�ǅĿŕŕȡ�ƥū�ƙūŞĚ�ĚǊƥĚŠƥȡ�ǄîƑǋ�îČƑūƙƙ�ƙĚČƥūƑƙȡ�ċƭƥ�Šū�ƙĚČƥūƑ�Ŀƙ�ƎƑūƎūƙĿŠĳ�î�
ƥƑĿƎŕĿŠĳ�ūĲ�ēĚǄĿČĚ�ĚĲǛČĿĚŠČǋ�ĲƑūŞ�ƥūēîǋɄƙ�ƎĚƑĲūƑŞîŠČĚ�ŕĚǄĚŕƙȦ�

�ŕūŠĳƙĿēĚ�ƥĺĚ�ƙĿŞƎŕĚ�ƥūƥîŕ�ēĚŞîŠē�ČĺîŕŕĚŠĳĚȡ�ƥĺĚ�îēēĿƥĿūŠîŕ�ƙƥƑĚƙƙ�ƥĺîƥ�ĳƑūǅƥĺ�ĿŠ�ƭŠĿǄĚƑƙîŕ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�
ƙĚƑǄĿČĚƙ�ǅĿŕŕ�ƎŕîČĚ�ūŠ�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙ�ȳƥĿŞĚ�ūĲ�ƭƙĚȡ�ƎĚîŒ�ēĚŞîŠēƙȡ�ūǄĚƑîŕŕ�ǄūŕƭŞĚȴ�Şƭƙƥ�ċĚ�ƎŕîČĚē�ĿŠ�ƥĺĚ�
ČūŠƥĚǊƥ�ūĲ�ċƑūîēĚƑ�ĲƭŠēîŞĚŠƥîŕ�ƙƥƑƭČƥƭƑîŕ�ČĺîŠĳĚƙ�ƥū�ƥĺĚƙĚ�ƙǋƙƥĚŞƙȵČĺîŠĳĚƙ�ƥĺîƥ�ƥĺĚ�ƥƑîŠƙĿƥĿūŠ�ƥū�ƑĚŠĚǅ-
îċŕĚƙ�ĲƑūŞ�ĲūƙƙĿŕ�ĲƭĚŕƙ�îƑĚ�ēƑĿǄĿŠĳȦ

• � ūūŕĿŠĳ�ČĿƥĿĚƙ�ĿŠ�ƥĺĚ��Ƒîċ�HƭŕĲ�ƑĚĳĿūŠ�îŕƑĚîēǋ�ČūŠƙƭŞĚƙ�ŞūƑĚ�ƥĺîŠ�ǫǦ�ƎĚƑČĚŠƥ�ūĲ�ĚŠĚƑĳǋ�ƙƭƎƎŕǋ�ĿŠ�
ƙūŞĚ�ČîƙĚƙȡ�îŠē�ǩǦ�ƎĚƑČĚŠƥ�ūĲ�ƥūƥîŕ�ĚŠĚƑĳǋ�îƥ�ƎĚîŒ�ƥĿŞĚƙ�ĿŠ� îŕĿĲūƑŠĿî�Ŀƙ�ĲƑūŞ�ČūūŕĿŠĳ�ēĚŞîŠēȦ�

• �¹ƑîŠƙƎūƑƥ�îŠē�ĚŕĚČƥƑĿČîŕ�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙ�îƑĚ�ċĚČūŞĿŠĳ�ĿŠƥĚƑČūŠŠĚČƥĚē�ċĚČîƭƙĚ�ĚŕĚČƥƑĿǛČîƥĿūŠ�Ŀƙ�ƙĚĚŠ�
îƙ�ƥĺĚ�ČūƑŠĚƑƙƥūŠĚ�ūĲ�ƥƑîŠƙƎūƑƥ�îŠē�ƥĺĚƑŞîŕ�ēĚČîƑċūŠĿǕîƥĿūŠȦ� ūūŕĿŠĳ�îČČūƭŠƥƙ�ĲūƑ�ǬȦǪ�ƎĚƑČĚŠƥ�ūĲ�
ƎîƙƙĚŠĳĚƑ�ƥƑîŠƙƎūƑƥ�ĚŠĚƑĳǋ�ČūŠƙƭŞƎƥĿūŠ�ċƭƥ�Čūƭŕē�ĳƑūǅ�ƥū�ǨǪ�ƎĚƑČĚŠƥ�ƥū�ǨǬ�ƎĚƑČĚŠƥ�ċǋ�ǨǦǫǦ�îƙ�
ēƑĿǄĚ�ƥĚČĺŠūŕūĳĿĚƙ�ĿŞƎƑūǄĚȡ�ƥĚŞƎĚƑîƥƭƑĚƙ�ƑĿƙĚȡ�îŠē�ǅîƑŞĚƑ�ƑĚĳĿūŠƙ�ŞūƥūƑĿǕĚȦ�¹ĺĿƙ�ČūŞƎŕĿČîƥĚƙ�ūƥĺĚƑ�
ĿŠŠūǄîƥĿūŠƙȫ�ĲūƑ�ĿŠƙƥîŠČĚȡ�ĚŕĚČƥƑĿČ�ǄĚĺĿČŕĚƙ�ǅĿŕŕ�ƭƙĚ�îŠ�ĿŠČƑĚîƙĿŠĳŕǋ�ŕîƑĳĚ�ƎūƑƥĿūŠ�ūĲ�ċîƥƥĚƑǋ�ŕĿĲĚ�ĲūƑ�
ČūūŕĿŠĳ�ƎîƙƙĚŠĳĚƑƙ�ȳƭƎ�ƥū�ǫǦ�ƎĚƑČĚŠƥ�ĲūƑ�ċƭƙĚƙ�ĿŠ�ĺūƥ�ƑĚĳĿūŠƙȴ�îŠē�ċîƥƥĚƑĿĚƙȦ

TŠ�ƎîƑîŕŕĚŕ�ǅĿƥĺ�îČČĚŕĚƑîƥĿŠĳ�ƥĺĚ�ƐƭĿČŒ�ǅĿŠƙ�ȳĚȦĳȦȡ�ēĚƎŕūǋĿŠĳ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�ƥĚČĺŠūŕūĳĿĚƙ�ūƑ�Čūūŕ�
ƑūūĲƙȴ�ƥĺîƥ�ČîŠ�ċĚ�ƙĚČƭƑĚē�ƥūēîǋȡ�ǅĚ�Şƭƙƥ�ċƭĿŕē�ŕūŠĳĚƑȹƥĚƑŞ�ƙƥĚƎȹČĺîŠĳĚ�ƙƥƑîƥĚĳĿĚƙ�ƥĺîƥ�ǅĿŕŕ�
provide access to cooling—ĲūƑ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥȡ�Čūŕē�ČĺîĿŠƙ�ĲūƑ�Ĳūūēȡ�îŠē�ĺĚîŕƥĺȵĲūƑ�ƥĺūƙĚ�ǅĺū�ŠĚĚē�Ŀƥ�ĿŠ�
î�ǅîƑŞĿŠĳ�ǅūƑŕē�ǅĺĿŕĚ�ŞĿŠĿŞĿǕĿŠĳ�ƥĺĚ�ĚŠǄĿƑūŠŞĚŠƥîŕ�ĿŞƎîČƥ�ūĲ�ČūūŕĿŠĳȦ�¹ū�ēū�ƥĺĿƙȡ�ǅĚ�Şƭƙƥ�ĳū�ĲîƑ�ċĚǋūŠē�
ĿŠČƑĚŞĚŠƥîŕ�ČĺîŠĳĚƙ�ĿŠ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ƥĚČĺŠūŕūĳǋȦ�'ĚŕĿǄĚƑĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ǅĿŕŕ�ĿŠǄūŕǄĚ�ĿŠǄĚƙƥĿŠĳ�ĿŠ�î�
ƑîēĿČîŕ�ƑĚƙĺîƎĿŠĳ�ūĲ�ĺūǅ�ČūūŕĿŠĳ�Ŀƙ�ƎƑūǄĿēĚē�ċǋ�ēĚƙĿĳŠĿŠĳ�ŞūƑĚ�îŞċĿƥĿūƭƙ�ƑūƭƥĚƙ�ƥū�ŞĿƥĿĳîƥĿūŠ�îŠē�ŞîŠîĳĚ-
ŞĚŠƥ�ūĲ�ĚŠĚƑĳǋ�ƭƙĚ�îŠē�ČūūŕĿŠĳ�ēĚŞîŠēȦ�¹ĺĿƙ�Şƭƙƥ�ĿŠČŕƭēĚȠ�

• ÀŠēĚƑƙƥîŠēĿŠĳ�ƥĺĚ�ČūŞƎƑĚĺĚŠƙĿǄĚ�ŠĚĚē�ĲūƑ�ČūūŕĿŠĳȦ

• �¡ƑĿūƑĿƥĿǕĿŠĳ�ĺūǅ�ƥū�ŞĿƥĿĳîƥĚ�ČūūŕĿŠĳ�ēĚŞîŠē�ƥĺƑūƭĳĺ�ċĚĺîǄĿūƑîŕ�ČĺîŠĳĚȡ�ŕūǅȹĚŠĚƑĳǋ�ċƭĿŕēĿŠĳƙȡ�îŠē�
ČūūŕĿŠĳȹĿŠĲūƑŞĚē�ēĚƙĿĳŠ�ūĲ�ŠĚǅ�ČĿƥĿĚƙȦ

• �/ŠƙƭƑĿŠĳ�ƥĺîƥ�ǅĚ�ĺîǄĚ�îŠ�îēĚƐƭîƥĚŕǋ�ƙŒĿŕŕĚē�ǅūƑŒĲūƑČĚ�ƥū�ēĚƙĿĳŠȡ�ĿŠƙƥîŕŕȡ�îŠē�ŞîĿŠƥîĿŠ�ĚĲǛČĿĚŠƥȡ�
ČŕĚîŠ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙȦ�

• �¤ĚČūĳŠĿǕĿŠĳ�ƥĺĚ�ĲƑĚĚȡ�ŠîƥƭƑîŕȡ�îŠē�ĚŠĚƑĳǋȹǅîƙƥĚ�ƑĚƙūƭƑČĚƙ�ƥĺîƥ�îƑĚ�îǄîĿŕîċŕĚ�ƥū�ĺĚŕƎ 
ŞĚĚƥ�ēĚŞîŠēȦ�

• �'ĚǛŠĿŠĳ�ƥĺĚ�ƑĿĳĺƥ�ŞĿǊ�ūĲ�ĚŠĚƑĳǋ�ƙūƭƑČĚƙȡ�ŠîƥƭƑîŕ�ƑĚĲƑĿĳĚƑîŠƥƙȡ�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ƙƥūƑîĳĚȡ�ČūūŕĿŠĳ 
ƥĚČĺŠūŕūĳĿĚƙȡ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�ŞîŠƭĲîČƥƭƑĿŠĳȡ�ŞîĿŠƥĚŠîŠČĚ�ƑĚĳĿŞĚƙȡ�ĚŠēȹūĲȹŕĿĲĚ�ŞîŠîĳĚŞĚŠƥȡ 
îŠē�ƎūŕĿČǋ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�îŠē�ƥĺĚŠ�ūƎƥĿŞîŕŕǋ�îŠē�ƙîĲĚŕǋ�ĿŠƥĚĳƑîƥĿŠĳ�îŕŕ�îǄîĿŕîċŕĚ�ĚŠĚƑĳǋ�ƑĚƙūƭƑČĚƙ�
ƭƙĿŠĳ�ĺūŕĿƙƥĿČ�ƙǋƙƥĚŞ�îƎƎƑūîČĺĚƙȦ�
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TŠ�ƙĺūƑƥȡ�ǅĚ�Şƭƙƥ�ČƑĚîƥĚ�î�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚČūŠūŞǋ�ƥĺƑūƭĳĺ�ČūĺĚƙĿǄĚȡ�ĿŠƥĚĳƑîƥĚēȡ�ŠĚĚēƙȹ 
ēƑĿǄĚŠȡ�ƑĚƙūƭƑČĚȹƙŞîƑƥȡ�ƙǋƙƥĚŞȹŕĚǄĚŕ�ƙƥƑîƥĚĳĿĚƙ�ƥū�ŞĿƥĿĳîƥĚ�ƥĺĚ�ŠĚĚē�ĲūƑ�îƑƥĿǛČĿîŕ�ČūūŕĿŠĳ�îŠē�ƎƑūǄĿēĚ 
îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ĚĲǛČĿĚŠƥŕǋȡ�ČŕĚîŠŕǋȡ�îŠē�ƙƭƙƥîĿŠîċŕǋ�ǅĺĿŕĚ�ƙƭƎƎūƑƥĿŠĳ�ƙîĲĚȡ�ĺĚîŕƥĺǋ�ŕĿǄĿŠĳ�ČūŠēĿƥĿūŠƙ�
îŠē�ĚČūŠūŞĿČ�ĳƑūǅƥĺȦ�¹ĺĿƙ�ĚŠƥîĿŕƙȡ�îŞūŠĳ�ūƥĺĚƑ�îČƥĿūŠƙȡ�ēĚǛŠĿŠĳ�î�ŠĚǅ�ƙĚƥ�ūĲ�ĿŠČĚŠƥĿǄĚƙ�îŠē�ċĚĺîǄĿūƑ�
ČĺîŠĳĚƙ�ƥĺîƥ�îĲĲĚČƥ�ĿŠēĿǄĿēƭîŕ�îŠē�ūƑĳîŠĿǕîƥĿūŠîŕ�ēĚČĿƙĿūŠƙȵŞĿƥĿĳîƥĿŠĳ�ČūūŕĿŠĳ�ēĚŞîŠēȡ�ēĚȹĚŕĚČƥƑĿĲǋĿŠĳ�
ČūūŕĿŠĳ�ǅĺĚƑĚ�ƎūƙƙĿċŕĚȡ�ƙƥūƑĿŠĳ�ĚŠĚƑĳǋ�ĲūƑ�ƭƙĚ�ūŠ�ēĚŞîŠēȡ�ċîŕîŠČĿŠĳ�ĺĚîƥĿŠĳ�îŠē�ČūūŕĿŠĳȡ�îŠē�ƥƑîŠƙĿƥĿūŠĿŠĳ�
Ĳƭŕŕǋ�ĲƑūŞ�ǜƭūƑĿŠîƥĚē�ƥū�ŠîƥƭƑîŕ�ūƑ�ŠĚîƑȶǕĚƑū�ĳŕūċîŕ�ǅîƑŞĿŠĳ�ƑĚĲƑĿĳĚƑîŠƥƙȦ�qîŠǋ�ĲƭƥƭƑĚ�ƙūŕƭƥĿūŠƙȡ�ĿŠČŕƭēĿŠĳ�
ĿŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�ǅĿŕŕ�ƥîŒĚ�ēĚČîēĚƙ�ƥū�ċĚ�Ĳƭŕŕǋ�ēĚǄĚŕūƎĚē�îƥ�ƙČîŕĚ�îŠē�ǅĿŕŕ�ċĚ�
ČūŠƥĿŠĳĚŠƥ�ūŠ�ŠĚîƑȹƥĚƑŞ�ĚĲĲūƑƥƙȦ�

¹ĺĿƙ�ƑūîēŞîƎ�îĿŞƙ�ƥū�ƎƑūǄĿēĚ�îŠ�ĿŠĿƥĿîŕ�ēĚƙČƑĿƎƥĿūŠ�ūĲ�î�ŕūŠĳȹƥĚƑŞ�ǄĿƙĿūŠ�ĲūƑ�ƥĺĚ�Ǝîƥĺ�ƥū 
sustainable cooling. Tƥ�ĿŠƥƑūēƭČĚƙ�ƥĺĚ�ŞîŠǋ�îƙƙūČĿîƥĚē�ČĺîŕŕĚŠĳĚƙ�îŠē�ūƎƎūƑƥƭŠĿƥĿĚƙ�ĿŠǄūŕǄĚēȡ�ēĚƙČƑĿċĚƙ�
ƥĺĚ�ēĿǄĚƑƙĚ�ČūŞŞƭŠĿƥǋ�ūĲ�îČƥūƑƙ�îŠē�ĿŠƙƥĿƥƭƥĿūŠƙ�ƥū�ċĚ�ĚŠĳîĳĚēȡ�ƎƑūǄĿēĚƙ�îŠ�ūƭƥŕĿŠĚ�ūĲ�îČƥĿūŠƙ�ƥū�ċĚ�ƥîŒĚŠ�
Šūǅ�îŠē�ĿŠ�ČūŞĿŠĳ�ēĚČîēĚƙȡ�îŠē�ŕĿƙƥƙ�ƎƑĿūƑĿƥǋ�ŠĚǊƥ�ƙƥĚƎƙȦ�TŠ�ēūĿŠĳ�ƙūȡ�ĿƥȠ�

• �¤ĚČūĳŠĿǕĚƙ�ƥĺĚ�ĚŠūƑŞĿƥǋ�ūĲ�ƥĺĚ�ƎƑūċŕĚŞ�ƥĺîƥ�ǅĚ�ĲîČĚ�ǅĺĚŠ�ƥƑǋĿŠĳ�ƥū�ŞĚĚƥ�ƥĺĚ�ČūūŕĿŠĳ�ČĺîŕŕĚŠĳĚƙ�ūĲ�
ƙƭƙƥîĿŠîċŕĚ�ēĚǄĚŕūƎŞĚŠƥ�ǅĺĿŕĚ�îēēƑĚƙƙĿŠĳ�ČŕĿŞîƥĚ�ČĺîŠĳĚȦ

• �'ĚƙČƑĿċĚƙ�î�ƙǋƙƥĚŞƙ�îƎƎƑūîČĺ�ǅĿƥĺ�ƎūƥĚŠƥĿîŕ�ĲūƑ�ČūŠƙĚŠƙƭƙ�îČƑūƙƙ�ƥĺĚ�ċƑūîē�ƎūƑƥĲūŕĿū�ūĲ�ĿŠƥĚƑǄĚŠ-
ƥĿūŠƙ�îŠē�ēĚŕĿǄĚƑǋ�ƎîƑƥŠĚƑƙȦ

• ��ĿŞƙ�ƥū�ƙƭƙƥîĿŠ�ƥĺĚ�ƐƭĿČŒ�ǅĿŠƙ�ƥĺîƥ�ǅĚ�ƙĚĚ�îƙ�ƎūƙƙĿċŕĚ�ƥū�îČĺĿĚǄĚ�ƥūēîǋ�ǅĺĿŕĚ�îČČĚŕĚƑîƥĿŠĳ�ƥĺĚ�
ŠĚĚēĚē�ƙƥĚƎȹČĺîŠĳĚ�ĿŠŠūǄîƥĿūŠƙ�îŠē�ƙǋƙƥĚŞĿČ�ČĺîŠĳĚƙ�ƙū�ƥĺîƥ�ƙĺūƑƥȹƥĚƑŞ�ǅĿŠƙ�îƑĚ�îŕĿĳŠĚē�ǅĿƥĺ�
ŕūŠĳȹƥĚƑŞ�îŞċĿƥĿūŠƙ�îŠē�ŕūŠĳȹƥĚƑŞ�îŞċĿƥĿūŠƙ�ēū�Šūƥ�ĺîŞƎĚƑ�ƙĺūƑƥȹƥĚƑŞ�ēĚŕĿǄĚƑîċŕĚƙȦ�

• � ūŠƙĿēĚƑƙ�ƥĺĚ�ƭŠĿŠƥĚŠēĚē�ČūŠƙĚƐƭĚŠČĚƙȡ�ċĚČîƭƙĚ�Ŀƥ�Ŀƙ�ŕĿŒĚŕǋ�ƥĺîƥ�ūƥĺĚƑ�ƎîƑƥƙ�ūĲ�ƙūČĿūĚČūŠūŞĿČ�îŠē�
ĚŠǄĿƑūŠŞĚŠƥîŕ�ƙǋƙƥĚŞƙ�ǅĿŕŕ�ƙĺĿĲƥ�îƙ�î�ČūŠƙĚƐƭĚŠČĚ�ūĲ�ČūūŕĿŠĳȦ�ØĚ�Şƭƙƥ�ƎŕîŠ�îƙ�ċĚƙƥ�ǅĚ�ČîŠ�ĲūƑ�
ƥĺĚƙĚ�ČūŠƙĚƐƭĚŠČĚƙȡ�ĿēĚŠƥĿĲǋ�ĚŞĚƑĳĿŠĳ�ƎƑūċŕĚŞƙ�îƙ�ĚîƑŕǋ�îƙ�ƎūƙƙĿċŕĚȡ�îŠē�ČƑĚîƥĚ�ƥĺĚ�ČîƎîČĿƥǋ�ƥū�
ŞĿƥĿĳîƥĚ�îŠƥĿČĿƎîƥĚē�îŠē�ƭŠĲūƑĚƙĚĚŠ�ĺîƑŞƙ�îƙ�ƐƭĿČŒŕǋ�îƙ�ƎūƙƙĿċŕĚȦ

¹ĺĿƙ�ƑūîēŞîƎ�Ŀƙ�î�ǛƑƙƥ�îƎƎƑūîČĺȵî�ƙƭĳĳĚƙƥĿūŠ�ƥū�ƥĺĚ�ĳŕūċîŕ�ČūŞŞƭŠĿƥǋȵƥū�Ƒîŕŕǋ�îƑūƭŠē�î�
ČūŞŞūŠ�ǄĿƙĿūŠȡ�ŠîŞĚŕǋȡ�ƥū�ČƑĚîƥĚ�î�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚČūŠūŞǋ�ċǋ�ǨǦǫǦȦ�Tƥ�Ŀƙ�îŠ�ĿŠǄĿƥîƥĿūŠ�ƥū�ƥîŒĚ�
îČƥĿūŠ�îŠē�ŞĚĚƥ�ƥĺƑĚĚ�ĳūîŕƙȠ�ĺĚŕƎ�ŕĿŞĿƥ�ĳŕūċîŕ�ǅîƑŞĿŠĳ�ƥū�ǧȦǫǠ ȡ�ĿŠ�ŕĿŠĚ�ǅĿƥĺ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥ�ūŠ� ŕĿŞîƥĚ�
 ĺîŠĳĚȫ�ƙƭƎƎūƑƥ�ƥĺĚ�¬'Hƙ�ȳîŠē�îŠǋ�ĲƭƑƥĺĚƑ�ĳūîŕƙ�ƥĺîƥ�Şîǋ�ċĚ�ĚƙƥîċŕĿƙĺĚē�îĲƥĚƑ�ǨǦǩǦȴȫ�îŠē�ĺĚŕƎ�ƙūČĿĚƥĿĚƙ�
ƎƑūƙƎĚƑȡ�îēîƎƥȡ�îŠē�ċĚČūŞĚ�ŞūƑĚ�ƑĚƙĿŕĿĚŠƥ�ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚȦ

¹ĺĿƙ�ƑūîēŞîƎ�Ŀƙ�îƙƎĿƑîƥĿūŠîŕȡ�ċƭƥ�Ŀƥ�îŕƙū�ĚŞċūēĿĚƙ�ūƭƑ�ĺūƎĚ�ƥĺîƥ�î�ƑūîēŞîƎ�ƎƑūČĚƙƙ�ČîŠ�îŠē�ǅĿŕŕ�ċĚ�ƭƙĚē�îƙ�
îŠ�ĿŠƙƥƑƭŞĚŠƥ�ƥū�ċƭĿŕē�î�ĳŕūċîŕ�ČūîŕĿƥĿūŠ�ūĲ�îČƥūƑƙ�ČūŞƎƑĿƙĿŠĳȡ�îŞūŠĳ�ūƥĺĚƑƙȡ�ĿŠēƭƙƥƑǋ�ƙƥîŒĚĺūŕēĚƑƙȡ�ĳūǄĚƑŠ-
ŞĚŠƥƙȡ�îŠē�ūƥĺĚƑ�ĚŠîċŕĿŠĳ�ūƑĳîŠĿǕîƥĿūŠƙ�ƥĺîƥ�ǅĿŕŕ�ƑîƎĿēŕǋ�ĚŞċîƑŒ�ūŠ�ƥĺĚ�ŕūŠĳ�Ƒūîē�ƥūǅîƑē�îČĺĿĚǄĿŠĳ�ƙƭƙƥîĿŠ-
îċŕĚ�ČūūŕĿŠĳ�ċǋ�ǨǦǫǦȦ�
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AC �ĿƑ�ČūŠēĿƥĿūŠĿŠĳ

CAAS  ūūŕĿŠĳ�îƙ�î�ƙĚƑǄĿČĚ

CO2
 îƑċūŠ�ēĿūǊĿēĚ

DFI 'ĚǄĚŕūƎŞĚŠƥ�ǛŠîŠČĚ�ĿŠƙƥĿƥƭƥĿūŠ

GCF HƑĚĚŠ� ŕĿŞîƥĚ�GƭŠē

GEF Hŕūċîŕ�/ŠǄĿƑūŠŞĚŠƥ�GîČĿŕĿƥǋ

GHG HƑĚĚŠĺūƭƙĚ�ĳîƙ�

GWP Hŕūċîŕ�ǅîƑŞĿŠĳ�ƎūƥĚŠƥĿîŕ

HFC OǋēƑūǜƭūƑūČîƑċūŠ

IEA TŠƥĚƑŠîƥĿūŠîŕ�/ŠĚƑĳǋ��ĳĚŠČǋ

IFC TŠƥĚƑŠîƥĿūŠîŕ�GĿŠîŠČĚ� ūƑƎūƑîƥĿūŠ

K-CEP eĿĳîŕĿ� ūūŕĿŠĳ�/ĲǛČĿĚŠČǋ�¡ƑūĳƑîŞ

MEPS qĿŠĿŞƭŞ�/ŠĚƑĳǋ�¡ĚƑĲūƑŞîŠČĚ�¬ƥîŠēîƑēƙ

MAC qūċĿŕĚ�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ

MLF qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�qƭŕƥĿŕîƥĚƑîŕ�GƭŠē

NCAP sîƥĿūŠîŕ�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠ

NDC sîƥĿūŠîŕŕǋ�ēĚƥĚƑŞĿŠĚē�ČūŠƥƑĿċƭƥĿūŠ

ODS ~ǕūŠĚȹēĚƎŕĚƥĿŠĳ�ƙƭċƙƥîŠČĚ

R&D ¤ĚƙĚîƑČĺ�îŠē�ēĚǄĚŕūƎŞĚŠƥ

SEforALL ¬ƭƙƥîĿŠîċŕĚ�/ŠĚƑĳǋ�ĲūƑ��ŕŕ

SDG ¬ƭƙƥîĿŠîċŕĚ�'ĚǄĚŕūƎŞĚŠƥ�Hūîŕ

UNEP ÀŠĿƥĚē�sîƥĿūŠƙ�/ŠǄĿƑūŠŞĚŠƥ�¡ƑūĳƑîŞŞĚ

WBG ØūƑŕē��îŠŒ�HƑūƭƎ

ABBREVIATIONS
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ABSORPTION COOLING 
î�ƎƑūČĚƙƙ�ĿŠ�ǅĺĿČĺ�ĺĚîƥ�Ŀƙ�ƭƙĚē�ƥū�ēƑĿǄĚ�î�ČĺĚŞĿČîŕ�ČūūŕĿŠĳ�ƎƑūČĚƙƙ�ƥĺƑūƭĳĺ�ĚǄîƎūƑîƥĿūŠ�ūĲ�î�ƙūŕǄĚŠƥ�ƥĺîƥ�
Ŀƙ�îċƙūƑċĚē�ȳūƑ�îēƙūƑċĚēȴ�ċǋ�îŠūƥĺĚƑ�ŞĚēĿƭŞ�îŠē�ƑĚČūǄĚƑĚē�ǅĿƥĺ�ĺĚîƥȫ�îŕƙū�ƑĚĲĚƑƑĚē�ƥū�îƙ�ƙūƑƎƥĿūŠ�Čūūŕ-
ĿŠĳ�îŠē�ƑĚĲƑĿĳĚƑîƥĿūŠȦ

CHILLER 
ŕîƑĳĚ�ŞîČĺĿŠĚ�ƥĺîƥ�Čūūŕƙ�î�ƎƑūČĚƙƙ�ǜƭĿē�ȳƭƙƭîŕŕǋ�ČĺĿŕŕĚē�ǅîƥĚƑȴ�ǅĺĿČĺ�Ŀƙ�ēĿƙƥƑĿċƭƥĚē�ƥĺƑūƭĳĺūƭƥ�î�ƑĚƙĿ-
ēĚŠƥĿîŕȡ�ČūŞŞĚƑČĿîŕ�ūƑ�ĿŠēƭƙƥƑĿîŕ�ĲîČĿŕĿƥǋ�ĲūƑ�ƥĺĚ�ƎƭƑƎūƙĚ�ūĲ�îĿƑ�ČūŠēĿƥĿūŠĿŠĳȡ�ƑĚĲƑĿĳĚƑîƥĿūŠ�îŠēȬūƑ�ƎƑūČĚƙƙ�
ČūūŕĿŠĳȦ�qĚČĺîŠĿČîŕ�ČĺĿŕŕĚƑƙ�ƭƙĚ�ƥĺĚ�ǄîƎūƑ�ČūŞƎƑĚƙƙĿūŠ�ČǋČŕĚ�ǅĺĚƑĚîƙ�îċƙūƑƎƥĿūŠ�ČĺĿŕŕĚƑƙ�îƑĚ�ƎūǅĚƑĚē�ċǋ�
î�ĺĚîƥ�ƙūƭƑČĚ�îŠē�ūƎĚƑîƥĚ�ǅĿƥĺūƭƥ�ŞūǄĿŠĳ�ƎîƑƥƙȦ��ĿƑȹČūūŕĚē�ČĺĿŕŕĚƑƙ�ƭƙƭîŕŕǋ�ĺîǄĚ�î�ČîƎîČĿƥǋ�ūĲ�ƭƎ�ƥū�ǩǦǦ�
ƥūŠƙ�ūĲ�ƑĚĲƑĿĳĚƑîƥĿūŠ�îŠē�ǅîƥĚƑȹČūūŕĚē�ČĺĿŕŕĚƑƙ�îƑĚ�ƎƑĚĲĚƑƑĚē�ĲūƑ�ČîƎîČĿƥĿĚƙ�îċūǄĚ�ǪǦǦ�ƥūŠƙȦ

CLEAN COOLING 
ƎƑūČĚƙƙ�ūƑ�ƙĿƥƭîƥĿūŠ�ǅĺĿČĺ�ēĚŕĿǄĚƑƙ�ƑĚƙĿŕĿĚŠƥ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĚĲǛČĿĚŠƥŕǋ�îŠē�ƙƭƙƥîĿŠîċŕǋ�ǅĿƥĺūƭƥ�ĚŠǄĿ-
ƑūŠŞĚŠƥîŕ�ēîŞîĳĚ�îŠē�ŠĚĳîƥĿǄĚ�ČŕĿŞîƥĚ�ĿŞƎîČƥ�ǅĿƥĺ�ƥĺĚ�ūƎƥĿŞîŕ�ƭƙĚ�ūĲ�ŠîƥƭƑîŕ�îŠē�ƥĺĚƑŞîŕ�ƑĚƙūƭƑČĚƙ�
ƥĺƑūƭĳĺūƭƥ�ƥĺĚ�ŕĿĲĚƙƎîŠ�ūĲ�ƥĺĚ�ČūūŕĿŠĳ�ƙǋƙƥĚŞȫ�ūĲƥĚŠ�ƭƙĚē�ĿŠƥĚƑČĺîŠĳĚîċŕǋ�ǅĿƥĺ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ȳ¡Ě-
ƥĚƑƙ�îŠē� ĺîƙƙĚƑūƥ�ŠȦēȦȴȦ

CLIMATE ADAPTATION 
ƎƑūČĚƙƙ�ūĲ�îēŏƭƙƥĿŠĳ�ƥū�ČƭƑƑĚŠƥ�ūƑ�ĚǊƎĚČƥĚē�ČŕĿŞîƥĚ�ČĺîŠĳĚ�îŠē�Ŀƥƙ�ĿŞƎîČƥƙ�ȳ�ūǊ�ǫȴȦ

CLIMATE CHANGE FEEDBACKS AND TIPPING POINTS 
ŠîƥƭƑîŕ�ĿƥĚƑîƥĿǄĚ�ƎƑūČĚƙƙĚƙ�ƥĺîƥ�ƙƎĚĚē�ƭƎ�ūƑ�ƙŕūǅ�ēūǅŠ�î�ǅîƑŞĿŠĳ�ƥƑĚŠē�ȳĲĚĚēċîČŒ�ŕūūƎȴȫ�ČƑĿƥĿČîŕ�ƥĺƑĚƙĺ-
ūŕēƙ�ǅĺĿČĺȡ�ǅĺĚŠ�ĚǊČĚĚēĚēȡ�ČîŠ�ŕĚîē�ƥū�îČČĚŕĚƑîƥĚē�îŠē�ĿƑƑĚǄĚƑƙĿċŕĚ�ĿŞƎîČƥƙ�ȳĚȦĳȦȡ�ŞĚŕƥĿŠĳ�ƎĚƑŞîĲƑūƙƥ�
ŕĚîēƙ�ƥū�ƑĚŕĚîƙĚ�ūĲ�ŕîƑĳĚ�ƐƭîŠƥĿƥĿĚƙ�ūĲ�ĳƑĚĚŠĺūƭƙĚ�ĳîƙĚƙȴȦ

COLD CHAIN 
ƥĚŞƎĚƑîƥƭƑĚȹČūŠƥƑūŕŕĚē�ƙƭƎƎŕǋ�ČĺîĿŠ�ĿŠǄūŕǄĿŠĳ�î�ƙĚƐƭĚŠČĚ�ūĲ�ƑĚĲƑĿĳĚƑîƥĚē�ƎƑūēƭČƥĿūŠȡ�ƎƑĚȹČūŠēĿƥĿūŠĿŠĳȡ�
ƙƥūƑîĳĚȡ�ƥƑîŠƙƎūƑƥîƥĿūŠ�îŠē�ēĿƙƥƑĿċƭƥĿūŠ�îČƥĿǄĿƥĿĚƙ�îŠē�îƙƙūČĿîƥĚē�ĚƐƭĿƎŞĚŠƥ�îŠē�ŕūĳĿƙƥĿČƙ�ēĚƙĿĳŠĚē�îŠē�
ūƎĚƑîƥĚē�ƥū�ŞîĿŠƥîĿŠ�ƥĺĚ�ƐƭîŕĿƥǋ�îŠē�ƙîĲĚƥǋ�ūĲ�ƥĚŞƎĚƑîƥƭƑĚȹƙĚŠƙĿƥĿǄĚ�ƎƑūēƭČƥƙ�ĲƑūŞ�ƎūĿŠƥ�ūĲ�ƎƑūēƭČƥĿūŠ�ƥū�
ǛŠîŕ�ČūŠƙƭŞĚƑȦ

COMMUNITY COOLING HUBS 
ĿŠƥĚĳƑîƥĚē�ēîƥîȹēƑĿǄĚŠ�ƙǋƙƥĚŞƙ�îƎƎƑūîČĺ�ƥū�ŞĚĚƥ�î�ČūŞŞƭŠĿƥǋɄƙ�Čūŕē�ČĺîĿŠ�îŠē�ǅĿēĚƑ�ČūūŕĿŠĳ�ŠĚĚēƙ�ƑĚŕîƥĚē�
ƥū�Ĳūūēȡ�ĺĚîŕƥĺȡ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�îŠē�ƙîĲĚƥǋ�ĿŠ�î�ĺĿĳĺŕǋ�îČČĚƙƙĿċŕĚȡ�ĚĲǛČĿĚŠƥȡ�îĲĲūƑēîċŕĚȡ�ƑĚƙĿŕĿĚŠƥ�îŠē�ĚČūŠūŞĿ-
Čîŕŕǋȡ�ƙūČĿîŕŕǋ�îŠē�ĚŠǄĿƑūŠŞĚŠƥîŕŕǋ�ƙƭƙƥîĿŠîċŕĚ�ŞîŠŠĚƑ�ȳÀŠĿǄĚƑƙĿƥǋ�ūĲ��ĿƑŞĿŠĳĺîŞ�ǨǦǧǯȴȦ

COOLING 
îŠǋ�ŠîƥƭƑîŕ�ƎĺĚŠūŞĚŠūŠȡ�ĺƭŞîŠ�îČƥĿǄĿƥǋȡ�ēĚƙĿĳŠȡ�ūƑ�ƥĚČĺŠūŕūĳǋ�ƥĺîƥ�ĚǊƥƑîČƥƙ�ĺĚîƥ�ūƑ�ƑĚēƭČĚƙ�ƥĚŞƎĚƑîƥƭƑĚƙ�
îŠē�ĺĚŕƎƙ�îČĺĿĚǄĚ�ƑĚîƙūŠîċŕĚ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�ĲūƑ�ƎĚūƎŕĚȡ�ƎƑĚƙĚƑǄîƥĿūŠ�ūĲ�ƎƑūēƭČƥƙ�îŠē�ƎƑūēƭČĚ�ȳŞĚēĿČĿŠĚƙȡ�
Ĳūūēȴȡ�ūƑ�ĚĲĲĚČƥĿǄĚ�îŠē�ĚĲǛČĿĚŠƥ�ƎƑūČĚƙƙĚƙ�ȳēîƥî�ČĚŠƥĚƑƙȡ�ĿŠēƭƙƥƑĿîŕȡ�îĳƑĿČƭŕƥƭƑîŕ�ƎƑūēƭČƥĿūŠȴȦ

GLOSSARY
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COOLING AS A SERVICE 
ēĚŕĿǄĚƑƙ�ČūūŕĿŠĳ�ƥū�ČƭƙƥūŞĚƑƙ�ǅĺū�Ǝîǋ�ĲūƑ�ƥĺĚ�ƙĚƑǄĿČĚ�ūŠ�ƥĺĚ�ċîƙĿƙ�ūĲ�ƥĺĚ�îŞūƭŠƥ�ūĲ�ČūūŕĿŠĳ�ƥĺĚǋ�îČƥƭîŕŕǋ�ƭƙĚȦ�
��ƥĺĿƑē�ƎîƑƥǋ�ƭƙƭîŕŕǋ�ƙĚŕŕƙ�ƥĺĚ�ƙĚƑǄĿČĚȡ�ĲƭŠēƙ�ČîƎĿƥîŕȡ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�îŠē�ŞîĿŠƥĚŠîŠČĚ�Čūƙƥƙȡ�îŠē�ŞîŒĚƙ�ĿŠǄĚƙƥ-
ŞĚŠƥ�ēĚČĿƙĿūŠƙ�ċîƙĚē�ūŠ�ŕĿĲĚČǋČŕĚ�Čūƙƥƙ�ƑîƥĺĚƑ�ƥĺîŠ�ĚƐƭĿƎŞĚŠƥ�ƎƭƑČĺîƙĚ�ƎƑĿČĚȦ

COOLING CENTER 
Čūūŕ�ƙĿƥĚ�ūƑ�îĿƑȹČūŠēĿƥĿūŠĚē�ĲîČĿŕĿƥǋ�ēĚƙĿĳŠĚē�ƥū�ƎƑūǄĿēĚ�ƑĚŕĿĚĲ�îŠē�ƎƑūƥĚČƥĿūŠ�ēƭƑĿŠĳ�ƎĚƑĿūēƙ�ūĲ�ĚǊƥƑĚŞĚ�ĺĚîƥȦ

COOLING ECONOMY 
îŠ�ĚČūŠūŞǋ�ĿŠ�ǅĺĿČĺ�ĺƭŞîŠ�îČƥĿǄĿƥĿĚƙ�ČƑĿƥĿČîŕŕǋ�ēĚƎĚŠē�ūŠ�îČČĚƙƙ�ƥū�ƑĚŕĿîċŕĚȡ�ƙƭƙƥîĿŠîċŕĚ�ĲūƑŞƙ�ūĲ�ČūūŕĿŠĳ�ĲūƑ�
ĚŠĺîŠČĚē�ƎƑūēƭČƥĿǄĿƥǋȡ�ĺĚîŕƥĺȡ�ƙîĲĚƥǋȡ�îŠē�ČūŞĲūƑƥȦ

COOLING EFFICIENCY 
ĚĲĲĚČƥĿǄĚŠĚƙƙ�ūĲ�ČūŠǄĚƑƥĿŠĳ�ĚŠĚƑĳǋ�ĿŠƥū�ČūūŕĿŠĳȡ�ƭƙƭîŕŕǋ�ŞĚîƙƭƑĚē�îƙ�ƥĺĚ�ƑîƥĿū�ūĲ�ČūūŕĿŠĳ�ūƭƥƎƭƥ�ȳĿŠ��ƑĿƥĿƙĺ�
ƥĺĚƑŞîŕ�ƭŠĿƥƙȴ�ƥū�ĚŠĚƑĳǋ�ĿŠƎƭƥ�ȳĿŠ�ØîƥƥȹĺūƭƑƙȴȦ

COOL ROOFS 
ēĚƙĿĳŠĚē�ƥū�ƑĚǜĚČƥ�ŞūƑĚ�ƙƭŠŕĿĳĺƥ�îŠē�îċƙūƑċ�ŕĚƙƙ�ĺĚîƥ�ƥĺîŠ�ƙƥîŠēîƑē�ƑūūĲƙ�ƥĺĚƑĚċǋ�ƑĚēƭČĿŠĳ�ƥĺĚ�ŠĚĚē�îŠē�
ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳ�ǅĿƥĺĿŠ�î�ċƭĿŕēĿŠĳȦ

DEMAND-SIDE MANAGEMENT 
îČƥĿǄĿƥĿĚƙȡ�ĿŠČŕƭēĿŠĳ�ǛŠîŠČĿîŕ�ĿŠČĚŠƥĿǄĚƙ�îŠē�ċĚĺîǄĿūƑîŕ�ČĺîŠĳĚ�ƥĺƑūƭĳĺ�ĚēƭČîƥĿūŠȡ�ēĚƙĿĳŠĚē�ƥū�ĚŠČūƭƑîĳĚ�
ČūŠƙƭŞĚƑƙ�ƥū�ŞūēĿĲǋ�ƥĺĚĿƑ�ŕĚǄĚŕ�îŠē�ƎîƥƥĚƑŠ�ūĲ�ĚŕĚČƥƑĿČĿƥǋ�ƭƙîĳĚȫ�ūĲƥĚŠ�ŞîŠēîƥĚē�ċǋ�ĳūǄĚƑŠŞĚŠƥƙ�îŠē�ĿŞƎŕĚ-
ŞĚŠƥĚē�ċǋ�ĚŕĚČƥƑĿČ�ƭƥĿŕĿƥĿĚƙȦ

DIRECT EMISSIONS 
ĳƑĚĚŠĺūƭƙĚ�ĳîƙĚƙ�ĚŞĿƥƥĚē�îƥ�ƥĺĚ�ƙĿƥĚ�ūĲȵîŠē�ēĿƑĚČƥŕǋ�ČîƭƙĚē�ċǋȵƥĺĚ�ĿŠƙƥîŕŕîƥĿūŠȡ�ŞîĿŠƥĚŠîŠČĚȡ�ūƎĚƑîƥĿūŠ�
ūƑ�ēĿƙƎūƙîŕ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȫ�ƭƙƭîŕŕǋ�ƑĚĲƑĿĳĚƑîŠƥƙ�îŠē�ĿŠ�ƙūŞĚ�ČîƙĚƙ�ĲūƙƙĿŕ�ĲƭĚŕȹƑĚŕîƥĚē�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�
ūƎĚƑîƥĿŠĳ�î�ČūūŕĿŠĳ�ƭŠĿƥ�ȳĚȦĳȦȡ�ĿŠ�ŞūċĿŕĚ�îƎƎŕĿČîƥĿūŠƙȴȦ

DISTRICT COOLING 
ČĚŠƥƑîŕĿǕĚē�ƎƑūēƭČƥĿūŠ�îŠē�ēĿƙƥƑĿċƭƥĿūŠ�ūĲ�ČūūŕĿŠĳȡ�ƥǋƎĿČîŕŕǋ�ēĚŕĿǄĚƑĚē�îƙ�ČĺĿŕŕĚē�ǅîƥĚƑ�ǄĿî�ƭŠēĚƑĳƑūƭŠē�ƎĿƎĚ-
ŕĿŠĚƙȡ�ƥū�Čūūŕ�ƑĚƙĿēĚŠƥĿîŕȡ�ČūŞŞĚƑČĿîŕ�îŠē�ūĲǛČĚ�ċƭĿŕēĿŠĳƙ�ǅĿƥĺĿŠ�îŠ�ƭƑċîŠ�ēĿƙƥƑĿČƥȦ

ENERGY-EFFICIENT BUILDINGS 
ċƭĿŕēĿŠĳƙ�ƥĺîƥ�îƑĚ�ĚĲǛČĿĚŠƥ�ĿŠ�ƥĺĚĿƑ�ƭƙĚ�ūĲ�ĚŠĚƑĳǋ�îŠē�ĺîǄĚ�ƑĚēƭČĚē�ƥĺĚƑŞîŕ�ŕūîēƙ�ƥĺƑūƭĳĺ�ċĚƥƥĚƑ�ƙĿƥĚ�ƎŕîŠ-
ŠĿŠĳȡ�ċƭĿŕēĿŠĳ�ēĚƙĿĳŠȡ�ČūŠƙƥƑƭČƥĿūŠ�ȳūƑ�ƑĚŠūǄîƥĿūŠȴȡ�ĿŠƥĚĳƑîƥĚē�ċƭĿŕēĿŠĳ�ƙǋƙƥĚŞƙ�îŠē�ƎƑūČĚƙƙĚƙ�ƥĺîƥ�ƙƭƎƎūƑƥ�
ŕūŠĳĚƑȹƥĚƑŞ�ĚĲǛČĿĚŠƥ�ūƎĚƑîƥĿūŠ�îŠē�ŞîĿŠƥĚŠîŠČĚȦ

ENERGY SERVICE COMPANIES 
ċƭƙĿŠĚƙƙĚƙ�ƥĺîƥ�ƎƑūǄĿēĚ�ƙĚƑǄĿČĚƙ�ǅĿƥĺ�ƥĺĚ�îĿŞ�ūĲ�ƙîǄĿŠĳ�ĚŠĚƑĳǋ�îŠē�ĿŞƎƑūǄĿŠĳ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋȦ

ENERGY-SYMBIOTIC COOLING SYSTEMS 
ČūūŕĿŠĳ�ƙǋƙƥĚŞƙ�ƥĺîƥ�îƑĚ�ĿŠƥĚĳƑîƥĚē�ǅĿƥĺ�ƥĺĚ�ǅĿēĚƑ�ĚŠĚƑĳǋ�îŠē�ĚŠǄĿƑūŠŞĚŠƥîŕ�ƙǋƙƥĚŞȦ

GLOBAL WARMING POTENTIAL 
ŞĚîƙƭƑĚ�ūĲ�ƥĺĚ�ĳŕūċîŕ�ǅîƑŞĿŠĳ�ĿŞƎîČƥ�ūĲ�îƥŞūƙƎĺĚƑĿČ�ĳîƙĚƙ�ƑĚŕîƥĿǄĚ�ƥū�ČîƑċūŠ�ēĿūǊĿēĚȡ�ǅĺĿČĺ�ĺîƙ�î�ĳŕūċîŕ�
ǅîƑŞĿŠĳ�ƎūƥĚŠƥĿîŕ�ūĲ�ǧȦ�qîŠǋ�ƑĚĲƑĿĳĚƑîŠƥƙ�ĺîǄĚ�î�ĳŕūċîŕ�ǅîƑŞĿŠĳ�ƎūƥĚŠƥĿîŕ�ūĲ�ǧȡǦǦǦ�îŠē�ĺĿĳĺĚƑȦ
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GREENHOUSE GAS 
ŠîƥƭƑîŕŕǋ�ūČČƭƑƑĿŠĳ�ūƑ�îŠƥĺƑūƎūĳĚŠĿČ�ĳîƙĚƙ�ƥĺîƥ�îċƙūƑċ�îŠē�ĚŞĿƥ�ƑîēĿîŠƥ�ĚŠĚƑĳǋ�îƥ�ƙƎĚČĿǛČ�ǅîǄĚŕĚŠĳƥĺƙ�
ǅĿƥĺĿŠ�ƥĺĚ�ƙƎĚČƥƑƭŞ�ūĲ�ƥĺĚƑŞîŕ�ĿŠĲƑîƑĚē�ƑîēĿîƥĿūŠ�ĚŞĿƥƥĚē�ċǋ�ƥĺĚ�/îƑƥĺȪƙ�ƙƭƑĲîČĚȡ�ƥĺĚ�îƥŞūƙƎĺĚƑĚ�ĿƥƙĚŕĲȡ�îŠē�
ċǋ�ČŕūƭēƙȦ��ŠƥĺƑūƎūĳĚŠĿČ�ĳƑĚĚŠĺūƭƙĚ�ĳîƙĚƙ�ČîƭƙĚ�ĳŕūċîŕ�ǅîƑŞĿŠĳȦ�

HEAT (DATA) MAPS 
î�ēîƥî�ǄĿƙƭîŕĿǕîƥĿūŠ�ƥĚČĺŠĿƐƭĚ�ƥĺîƥ�ƙĺūǅƙ�ƥĺĚ�ŞîĳŠĿƥƭēĚ�ūĲ�î�ƎĺĚŠūŞĚŠūŠ�ƥĺƑūƭĳĺ�ČūŕūƑȹČūēĿŠĳ�ĿŠ�ƥǅū�
ēĿŞĚŠƙĿūŠƙȦ

HYDROFLUOROCARBONS (HFCS) 
ǜƭūƑĿŠîƥĚē�ĳîƙĚƙ�ƥĺîƥ�îƑĚ�ČūŞŞūŠŕǋ�ƭƙĚē�îƙ�ƑĚĲƑĿĳĚƑîŠƥƙ�ƥū�ƑĚƎŕîČĚ�ūǕūŠĚ�ēĚƎŕĚƥĿŠĳ�ĺǋēƑūČĺŕūƑūǜƭūƑūČîƑ-
ċūŠƙ�ȳO G ƙȴȦ�qîŠǋ�OG ƙ�îƑĚ�ƎūƥĚŠƥ�ĳƑĚĚŠĺūƭƙĚ�ĳîƙĚƙ�ƥĺîƥ�îƑĚ�ċĚĿŠĳ�ƎĺîƙĚē�ēūǅŠ�ċǋ�ƥĺĚ�eĿĳîŕĿ��ŞĚŠē-
ŞĚŠƥ�ƥū�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�ȳ�ūǊ�ǧȴȦ

INDIRECT EMISSIONS 
ĳƑĚĚŠĺūƭƙĚ�ĳîƙĚƙ�ĚŞĿƥƥĚē�îƥ�î�ēĿƙƥîŠƥ�ŕūČîƥĿūŠ�îŠē�ĿŠēĿƑĚČƥŕǋ�ČîƭƙĚē�ċǋ�ƎūǅĚƑĿŠĳ�îŠē�ūƎĚƑîƥĿŠĳ�ČūūŕĿŠĳ�
ĚƐƭĿƎŞĚŠƥȫ�ƭƙƭîŕŕǋ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�î�ĳƑĿēȹČūŠŠĚČƥĚē�ĲūƙƙĿŕ�ĲƭĚŕ�ƎūǅĚƑ�ƎŕîŠƥȦ�

LIQUID AIR 
îĿƑ�ƥĺîƥ�Ŀƙ�ŕĿƐƭĚǛĚē�îƥ�ŞĿŠƭƙ�ǧǯǬʇ ĚŕƙĿƭƙ�îƥ�îƥŞūƙƎĺĚƑĿČ�ƎƑĚƙƙƭƑĚȦ�¤ĚȹĳîƙĿǛČîƥĿūŠ�ČîƭƙĚƙ�ǄūŕƭŞĚ�ĚǊƎîŠƙĿūŠȡ�
ǅĺĿČĺ�ČîŠ�ċĚ�ƭƙĚē�ƥū�ēƑĿǄĚ�î�ƥƭƑċĿŠĚ�ūƑ�ĚŠĳĿŠĚȡ�îŠē�ĳĿǄĚƙ�ūĲĲ�ƭƙîċŕĚȡ�ĺĿĳĺ�ǄîŕƭĚ�ČūŕēȦ�gĿƐƭĿē�îĿƑ�ČîŠ�ċĚ�ƭƙĚē�
ƥū�ƙƥūƑĚ�ĚŠĚƑĳǋȦ�

LIVING LABS 
ĿŠȹǛĚŕē�ĲîČĿŕĿƥĿĚƙ�ƥū�ƥĚƙƥ�îŠē�ēĚŞūŠƙƥƑîƥĚ�î�ƥĚČĺŠūŕūĳǋ�ūƑ�ƎƑūČĚƙƙ�îŠē�ƥƑîĿŠ�îŠē�ƙƭƎƎūƑƥ�ĿŠȹǛĚŕē�ĚǊƎĚƑƥƙȫ�
ūĲƥĚŠ�ŕĿŠŒĚē�ƥū�î�ƑĚƙĚîƑČĺ�îŠē�ƥĚČĺŠūŕūĳǋ�ČĚŠƥĚƑȦ

LOCK-IN 
ƙĿƥƭîƥĿūŠ�ĿŠ�ǅĺĿČĺ�ēĚČĿƙĿūŠƙ�îŠē�ƥĺĚĿƑ�ŕūŠĳȹƥĚƑŞ�ĚĲĲĚČƥƙ�ȳĚȦĳȦȡ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ĿŠƙƥîŕŕîƥĿūŠ�ūĲ�ĿŠĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�
ĚƐƭĿƎŞĚŠƥȴ�îƑĚ�ēĿĲǛČƭŕƥ�ūƑ�ĿŞƎūƙƙĿċŕĚ�ƥū�ƑĚǄĚƑƙĚȡ�ĲūƑ�ĚǊîŞƎŕĚ�ēƭĚ�ƥū�ŕūŠĳ�ĚƐƭĿƎŞĚŠƥ�ŕĿĲĚƥĿŞĚ�ūƑ�ŞîƑŒĚƥ�ēūŞĿ-
ŠîŠČĚ�ūĲ�î�ƥĚČĺŠūŕūĳǋ�ĲūƑ�ǅĺĿČĺ�ċĚƥƥĚƑ�îŕƥĚƑŠîƥĿǄĚƙ�ĚǊĿƙƥ�ūƑ�Şîǋ�ĚŞĚƑĳĚȦ

MECHANICAL COOLING 
ēĚǄĿČĚƙ�ƥĺîƥ�ŞĚĚƥ�ČūūŕĿŠĳ�ŕūîēƙ�ƥĺƑūƭĳĺ�î�ŞĚČĺîŠĿČîŕ�ƎƑūČĚƙƙȡ�ĿŠ�ƎîƑƥĿČƭŕîƑ�ƥĺƑūƭĳĺ�ǄîƎūƑ� 
ČūŞƎƑĚƙƙĿūŠ�ƥĚČĺŠūŕūĳǋȦ

MINIMUM ENERGY PERFORMANCE STANDARD 
ƎūŕĿČǋ�ƥūūŕ�ƥĺîƥ�ƙĚƥƙ�îŠ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ǜūūƑ�ĲūƑ�îƎƎŕĿîŠČĚƙȦ

MOBILE AIR CONDITIONING, MOBILE REFRIGERATION 
ēĚǄĿČĚƙ�ƥĺîƥ�ƎƑūǄĿēĚ�ČūŞĲūƑƥ�ČūūŕĿŠĳ�ƥū�ƎîƙƙĚŠĳĚƑƙ�ĿŠ�ǄĚĺĿČŕĚƙ�ūƑ�ČūūŕĿŠĳ�ĲūƑ�ƎĚƑĿƙĺîċŕĚ�ĳūūēƙ�ĿŠ�ŞūċĿŕĚ�
îƎƎŕĿČîƥĿūŠƙȫ�ČūŕŕĚČƥĿǄĚŕǋ�ƑĚĲĚƑƑĚē�ƥū�îƙ�ŞūċĿŕĚ�ČūūŕĿŠĳȦ

MONTREAL PROTOCOL 
ĿŠƥĚƑŠîƥĿūŠîŕ�îĳƑĚĚŞĚŠƥ�ƥū�ƎĺîƙĚȹūƭƥ�ūǕūŠĚ�ēĚƎŕĚƥĿŠĳ�ƙƭċƙƥîŠČĚƙ�ȳ�ūǊ�ǨȴȦ

KIGALI AMENDMENT 
ĚǊƎîŠēƙ�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�ƥū�ƎĺîƙĚ�ēūǅŠ�ĺǋēƑūǜƭūƑūČîƑċūŠƙ�ȳ�ūǊ�ǧȴȦ�
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NATIONAL COOLING ACTION PLAN 
î�ēūČƭŞĚŠƥȡ�ƥǋƎĿČîŕŕǋ�ĿƙƙƭĚē�ċǋ�î�ĳūǄĚƑŠŞĚŠƥȡ�ƥĺîƥ�ēĚƙČƑĿċĚƙ�ƙƥƑîƥĚĳĿĚƙ�îŠē�îČƥĿūŠƙ�ƥū�ċĚ�ƭŠēĚƑƥîŒĚŠ�ƥū�
ƎƑūŞūƥĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƎƑîČƥĿČĚƙ�ȳeȹ /¡�ŠȦēȦǪȴȦ

NATIONALLY DETERMINED CONTRIBUTION 
ĲūƑŞîŕ�ƙƭċŞĿƙƙĿūŠ�ċǋ�î�¡îƑƥǋ�ƥū�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥ�ƑĚƎƑĚƙĚŠƥĿŠĳ�ƥĺîƥ�¡îƑƥǋɄƙ�ČŕĿŞîƥĚ�ƎŕîŠƙ�îŠē�îČƥĿūŠƙ�ƥū�
ŞĚĚƥ�ƥĺĚ�îĳƑĚĚŞĚŠƥɄƙ�ƥĚŞƎĚƑîƥƭƑĚ�ĳūîŕƙȡ�ĿŠČŕƭēĿŠĳ�ČŕĿŞîƥĚȹƑĚŕîƥĚē�ƥîƑĳĚƥƙȡ�ƎūŕĿČĿĚƙ�îŠē�ŞĚîƙƭƑĚƙ�î�ĳūǄĚƑŠ-
ŞĚŠƥ�îĿŞƙ�ƥū�ĿŞƎŕĚŞĚŠƥ�ĿŠ�ƑĚƙƎūŠƙĚ�ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚ�îŠē�îƙ�î�ČūŠƥƑĿċƭƥĿūŠ�ƥū�ĳŕūċîŕ�ČŕĿŞîƥĚ�îČƥĿūŠȦ�

NET-ZERO GREENHOUSE GAS EMISSIONS 
ēĚƙČƑĿċĚƙ�î�ƙĿƥƭîƥĿūŠ�ǅĺĚƑĚ�ĚŞĿƙƙĿūŠƙ�îŠē�îċƙūƑƎƥĿūŠ�ūĲ�ĳƑĚĚŠĺūƭƙĚ�ĳîƙĚƙ�ĲƑūŞ�ƥĺĚ�îƥŞūƙƎĺĚƑĚ�ȳċǋ�î�
ƙĚČƥūƑȡ�ČūƭŠƥƑǋ�ūƑ�ĳŕūċîŕŕǋȴ�îƑĚ�ĿŠ�ƐƭîŠƥĿƥîƥĿǄĚ�ċîŕîŠČĚ�ȳĿȦĚȦ�Šū�îŠƥĺƑūƎūĳĚŠĿČ�ĳƑĚĚŠĺūƭƙĚ�ĳîƙĚƙ�îƑĚ�îēēĚē�ƥū�
ƥĺĚ�îƥŞūƙƎĺĚƑĚȴȦ��ċƙūƑƎƥĿūŠ�ČîŠ�ċĚ�ĚĿƥĺĚƑ�ƥĺƑūƭĳĺ�ŠîƥƭƑîŕ�ƎƑūČĚƙƙĚƙ�ȳƑĚĲūƑĚƙƥîƥĿūŠȴ�ūƑ�ƥĺƑūƭĳĺ�ŞĚČĺîŠĿČîŕ�
ČîƎƥƭƑĚ�îŠē�ƙƥūƑîĳĚȦ�

OZONE-DEPLETING SUBSTANCES 
ČĺĚŞĿČîŕƙ�ƥĺîƥ�ēĚƙƥƑūǋ�ƥĺĚ�ƎƑūƥĚČƥĿǄĚ�îƥŞūƙƎĺĚƑĿČ�ūǕūŠĚ�ŕîǋĚƑ�ƙƭČĺ�îƙ�ČĺŕūƑūǜƭūƑūČîƑċūŠƙ�îŠē�ĺǋēƑūČĺŕūƑū-
ǜƭūƑūČîƑċūŠƙ�ƭƙĚē�ĿŠ�ƑĚĲƑĿĳĚƑîŠƥƙȦ

PARIS AGREEMENT 
ŕĚĳîŕŕǋ�ċĿŠēĿŠĳ�ĳŕūċîŕ�ČŕĿŞîƥĚ�ƥƑĚîƥǋ�îēūƎƥĚē�ċǋ�ǧǯǫ�ČūƭŠƥƑĿĚƙ�ĿŠ�'ĚČĚŞċĚƑ�ǨǦǧǫ�ȳĿŠ�ĲūƑČĚ�ƙĿŠČĚ�sūǄĚŞċĚƑ�
ǨǦǧǬȴ�ǅĿƥĺĿŠ�ƥĺĚ�ÀŠĿƥĚē�sîƥĿūŠƙ�GƑîŞĚǅūƑŒ� ūŠǄĚŠƥĿūŠ�ūŠ� ŕĿŞîƥĚ� ĺîŠĳĚȦ�¹ĺĚ�îĳƑĚĚŞĚŠƥ�îĿŞƙ�ƥū�ĺūŕē�
ƥĺĚ�ĿŠČƑĚîƙĚ�ĿŠ�ĳŕūċîŕ�ƥĚŞƎĚƑîƥƭƑĚ�ƥū�ǅĚŕŕ�ċĚŕūǅ�Ǩʇ �îċūǄĚ�ƎƑĚȹĿŠēƭƙƥƑĿîŕ�ŕĚǄĚŕƙ�ǅĺĿŕĚ�ƎƭƑƙƭĿŠĳ�ĚĲĲūƑƥƙ�ƥū�
ŕĿŞĿƥ�ƥĺĚ�ƥĚŞƎĚƑîƥƭƑĚ�ĿŠČƑĚîƙĚ�ƥū�ǧȦǫʇ Ȧ��ŕƙū�ƑĚĲĚƑƑĚē�ƥū�îƙ�¡îƑĿƙ� ŕĿŞîƥĚ��ĳƑĚĚŞĚŠƥ�ūƑ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥ�ūŠ�
 ŕĿŞîƥĚ� ĺîŠĳĚȦ

PASSIVE COOLING 
ƙǋƙƥĚŞƙ�ƥĺîƥ�ƭƙĚ�ċƭĿŕēĿŠĳ�ČūŞƎūŠĚŠƥƙ�îŠē�ŠîƥƭƑîŕ�ƙūŕƭƥĿūŠƙ�ȳĿŠƙƭŕîƥĿūŠȡ�Čūūŕ�ƑūūĲƙȡ�ƥƑĚĚƙȡ�ǅîƥĚƑȴ�ƥū�ƎƑūǄĿēĚ�î�
ČūūŕĿŠĳ�ĚĲĲĚČƥ�ǅĿƥĺūƭƥ�ƭƙĿŠĳ�ĚŠĚƑĳǋȡ�îƙ�ūƎƎūƙĚē�ƥū�îČƥĿǄĚ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙ�ƥĺîƥ�ƭƙĚ�ĚŠĚƑĳǋ�ĲūƑ�ČūūŕĿŠĳȦ

PHASE-CHANGE MATERIALS 
ƙƭċƙƥîŠČĚƙ�ƥĺîƥ�îċƙūƑċ�ūƑ�ƑĚŕĚîƙĚ�ƙĿĳŠĿǛČîŠƥ�ƐƭîŠƥĿƥĿĚƙ�ūĲ�ĺĚîƥ�ūƑ�Čūŕē�ĚŠĚƑĳǋ�ǅĺĚŠ�ƥĺĚǋ�ČĺîŠĳĚ�ƎĺîƙĚȦ�
��ċîƙĿČ�ƎĺîƙĚ�ČĺîŠĳĚ�ŞîƥĚƑĿîŕ�Ŀƙ�ǅîƥĚƑȡ�ǅĺĿČĺ�îċƙūƑċƙ�ĺĚîƥ�îƙ�Ŀƥ�ČĺîŠĳĚƙ�ƎĺîƙĚ�ĲƑūŞ�ƙūŕĿē�ȳĿČĚȴ�ƥū�ŕĿƐƭĿē�
ȳǅîƥĚƑȴ�îŠē�ƥū�ĳîƙ�ȳǅîƥĚƑ�ǄîƎūƑȴȦ

REBOUND EFFECT 
ēĚƙČƑĿċĚƙ�î�ƑĚēƭČƥĿūŠ�ĿŠ�ĚǊƎĚČƥĚē�ĳîĿŠƙ�ĲƑūŞ�î�ŞūƑĚ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠƥ�ƥĚČĺŠūŕūĳǋ�ēƭĚ�ƥū�ċĚĺîǄĿūƑîŕ�îŠē�ƙǋƙ-
ƥĚŞĿČ�ƑĚƙƎūŠƙĚƙ�ƥū�ĿŞƎƑūǄĚŞĚŠƥƙȦ�GūƑ�ĿŠƙƥîŠČĚȡ�ŕūǅĚƑ�ĚŠĚƑĳǋ�ČūŠƙƭŞƎƥĿūŠ�ȳîŠē�ūƎĚƑîƥĿŠĳ�Čūƙƥƙȴ�ČîŠ�ŕĚîē�ƥū�
ĿŠČƑĚîƙĚē�ƭƙĚ�ūĲ�ČūūŕĿŠĳȦ

REFRIGERANT 
ƙƭċƙƥîŠČĚ�ƭƙĚē�ƥū�ƥƑîŠƙĲĚƑ�ĺĚîƥ�ĲƑūŞ�ĿŠƙĿēĚ�î�ČūūŕĚē�ČūŞƎîƑƥŞĚŠƥ�ƥū�ƥĺĚ�ūƭƥƙĿēĚ�ĚŠǄĿƑūŠŞĚŠƥȫ�ƥǋƎĿČîŕŕǋ�î�
ĳîƙ�ƭƙĚē�ĿŠ�î�ǄîƎūƑ�ČūŞƎƑĚƙƙĿūŠ�ČǋČŕĚȦ�

ROADMAP 
î�ČūĺĚƑĚŠƥȡ�ƎƑĿūƑĿƥĿǕĚēȡ�ƥĿŞĚċūƭŠē�ƎŕîŠ�ƥĺîƥ�ƙƥƑîƥĚĳĿČîŕŕǋ�ūƑĳîŠĿǕĚƙ�îŠē�îŕŕūČîƥĚƙ�îČƥĿūŠƙ�ƥū�îČĺĿĚǄĚ�
îĳƑĚĚēȹƭƎūŠ�ūċŏĚČƥĿǄĚƙȦ
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ROOM AIR CONDITIONER 
î�ƙŞîŕŕ�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ƭŠĿƥ�ƭƙĚē�ƥū�Čūūŕ�î�ƙĿŠĳŕĚ�ƑūūŞȡ�ŠūƑŞîŕŕǋ�ǅĿƥĺ�î�ǄîƎūƑ�ČūŞƎƑĚƙƙĿūŠȹċîƙĚē�ČūūŕĿŠĳ�
ČîƎîČĿƥǋ�ūĲ�ƭƎ�ƥū�ǧǫ�ŒĿŕūǅîƥƥƙ�ūƑ�ǪȦǫ�ƥūŠƙ�ūĲ�ƑĚĲƑĿĳĚƑîƥĿūŠȦ

RURAL COOLING 
ƎƑūǄĿēĿŠĳ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĿŠ�ƑƭƑîŕ�îƑĚîƙ�ƥū�ŞĚĚƥ�ƥĺĚ�ŠĚĚēƙ�ūĲ�ƑƭƑîŕ�ƎūƎƭŕîƥĿūŠƙ�ĲūƑ�î�ǄîƑĿĚƥǋ�ūĲ 
ČūūŕĿŠĳ�îƎƎŕĿČîƥĿūŠƙȦ

SPACE COOLING 
ƑĚĲĚƑƙ�ƥū�ƥĺĚ�ŞĚîŠƙ�ƥĺîƥ�ƎƑūǄĿēĚ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�ċǋ�ŞîĿŠƥîĿŠĿŠĳ�ƥĺĚ�ūƎƥĿŞƭŞ�ƥĚŞƎĚƑîƥƭƑĚȡ�ĺƭŞĿēĿƥǋȡ�îŠē�
ǄĚŠƥĿŕîƥĿūŠ�ǅĿƥĺĿŠ�ƥĺĚ�ċƭĿŕƥ�ĚŠǄĿƑūŠŞĚŠƥȦ

SUSTAINABLE COOLING 
ČūūŕĿŠĳ�ǅĿƥĺūƭƥ�ŠĚĳîƥĿǄĚ�ČŕĿŞîƥĚ�îŠē�ĚŠǄĿƑūŠŞĚŠƥîŕ�ĿŞƎîČƥƙȡ�ĿŠ�ŕĿŠĚ�ǅĿƥĺ�ƥĺĚ�ūċŏĚČƥĿǄĚƙ�îŠē�ƥîƑĳĚƥƙ�ūĲ�ƥĺĚ�
¡îƑĿƙ��ĳƑĚĚŞĚŠƥȡ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�îŠē�ūƥĺĚƑ�ƑĚŕĚǄîŠƥ�ĿŠƥĚƑŠîƥĿūŠîŕ�îĳƑĚĚŞĚŠƥƙȫ�ūĲƥĚŠ�ƭƙĚē�ĿŠƥĚƑČĺîŠĳĚ-
îċŕǋ�ǅĿƥĺ�ɁČŕĚîŠ�ČūūŕĿŠĳɂ�ȳēĚǛŠĚē�îċūǄĚȴȦ

SUSTAINABLE COOLING EQUIPMENT 
ĺîƙ�î�ƙĿĳŠĿǛČîŠƥŕǋ�ŕūǅĚƑ�ĚŠǄĿƑūŠŞĚŠƥîŕ�ĿŞƎîČƥ�ƥĺîŠ�ČƭƑƑĚŠƥ�ƎƑîČƥĿČĚƙ�ƥĺƑūƭĳĺ�î�ČūŞċĿŠîƥĿūŠ�ūĲ�ƑĚēƭČĚē�ĚŠ-
ĚƑĳǋ�ƭƙĚ�îŠē�ŞūƑĚ�ČŕĿŞîƥĚȹĲƑĿĚŠēŕǋ�ƑĚĲƑĿĳĚƑîŠƥƙȡ�ƥĺĚƑĚċǋ�ŞĚĚƥĿŠĳ�ūƑ�ĚǊČĚĚēĿŠĳ�ŠîƥĿūŠîŕ�îŠēȬūƑ�ĿŠƥĚƑŠîƥĿūŠîŕŕǋ�
îĳƑĚĚē�ūċŏĚČƥĿǄĚƙ�îŠē�ƥîƑĳĚƥƙ�ȳqūŠƥƑĚîŕ�¡ƑūƥūČūŕȡ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥȴ�îŠē�ČūŠƥƑĿċƭƥĿŠĳ�ƥū�ƥĺĚ�ŕūŠĳȹƥĚƑŞ�ĳūîŕ�
ūĲ�îČĺĿĚǄĿŠĳ�ƙƭƙƥîĿŠîċŕĚȡ�ČŕĚîŠ�ČūūŕĿŠĳȦ��ŕƙū�ƑĚĲĚƑƑĚē�ƥū�îƙ�ĚĲǛČĿĚŠƥȡ�ČŕĚîŠ�ČūūŕĿŠĳ�ƙǋƙƥĚŞȦ�

SUSTAINABLE COOLING INTERVENTIONS 
îČƥĿūŠƙ�ƥĺîƥ�î�ČūƭŠƥƑǋ�ūƑ�ĳūǄĚƑŠŞĚŠƥ�ČîŠ�ƥîŒĚ�ƥū�ƑĚĳƭŕîƥĚ�ČūūŕĿŠĳ�îŠē�ƎƑūŞūƥĚȡ�ƙƭƎƎūƑƥȡ�ĚŠČūƭƑîĳĚȡ�ūƑ�
îČĺĿĚǄĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȦ

SUSTAINABLE DEVELOPMENT GOALS 
îēūƎƥĚē�ĿŠ�ǨǦǧǫ�îƙ�ƎîƑƥ�ūĲ�ƥĺĚ�ÀŠĿƥĚē�sîƥĿūŠɄƙ�ǨǦǩǦ��ĳĚŠēî�ĲūƑ�¬ƭƙƥîĿŠîċŕĚ�'ĚǄĚŕūƎŞĚŠƥ�ǅĿƥĺ�ƥĺĚ�îĿŞ�ūĲ�
ƎƑūǄĿēĿŠĳ�î�ƭŠĿǄĚƑƙîŕ�ĲƑîŞĚǅūƑŒ�ƥū�ɁĚŠē�ƎūǄĚƑƥǋȡ�ƎƑūƥĚČƥ�ƥĺĚ�ƎŕîŠĚƥ�îŠē�ĚŠƙƭƑĚ�ƥĺîƥ�îŕŕ�ƎĚūƎŕĚ�ĚŠŏūǋ�ƎĚîČĚ�
îŠē�ƎƑūƙƎĚƑĿƥǋɂȦ� ūūŕĿŠĳ�Ŀƙ�ƑĚŕĚǄîŠƥ�ƥū�ƥĺĚ�ŞîŏūƑĿƥǋ�ūĲ�ƥĺĚ�¬ƭƙƥîĿŠîċŕĚ�'ĚǄĚŕūƎŞĚŠƥ�Hūîŕƙ�ȳ¹îċŕĚ�ǩȴȦ

SUSTAINABLE SPACE COOLING 
îČĺĿĚǄĿŠĳ�ĺƭŞîŠ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�ǅĿƥĺĿŠ�ċƭĿŕēĿŠĳƙ�ƥĺƑūƭĳĺ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�ċƭĿŕēĿŠĳ�ēĚƙĿĳŠȡ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�
ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ƎƑîČƥĿČĚƙȡ�îŠē�ŞūƑĚ�ČŕĿŞîƥĚȹĲƑĿĚŠēŕǋ�ƑĚĲƑĿĳĚƑîŠƥƙ�ƥĺîƥ�ČūŕŕĚČƥĿǄĚŕǋ�ĺîǄĚ�î�ƙĿĳŠĿǛČîŠƥŕǋ�ŕūǅĚƑ�
ĚŠǄĿƑūŠŞĚŠƥîŕ�ĿŞƎîČƥ�ƥĺîŠ�ČƭƑƑĚŠƥ�ƎƑîČƥĿČĚƙ�îŠē�îƑĚ�ĿŠ�ŕĿŠĚ�ǅĿƥĺ�ūƑ�ĚǊČĚĚē�ŠîƥĿūŠîŕ�îŠēȬūƑ�ĿŠƥĚƑŠîƥĿūŠîŕŕǋ�
îĳƑĚĚē�ūċŏĚČƥĿǄĚƙ�îŠē�ƥîƑĳĚƥƙ�ȳqūŠƥƑĚîŕ�¡ƑūƥūČūŕȡ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥȴ�îŠē�ČūŠƥƑĿċƭƥĚ�ƥū�ƥĺĚ�ŕūŠĳȹƥĚƑŞ�ĳūîŕ�ūĲ�
îČĺĿĚǄĿŠĳ�ƙƭƙƥîĿŠîċŕĚȡ�ČŕĚîŠ�ČūūŕĿŠĳȦ

THERMAL COMFORT 
ČūŠēĿƥĿūŠ�ūĲ�ŞĿŠē�ǅĺĿČĺ�ĚǊƎƑĚƙƙĚƙ�ƙîƥĿƙĲîČƥĿūŠ�ǅĿƥĺ�ƥĺĚ�ƙƭƑƑūƭŠēĿŠĳ�ƥĺĚƑŞîŕ�ĚŠǄĿƑūŠŞĚŠƥ�îŠē�Ŀƙ�îƙƙĚƙƙĚē�
ċǋ�ƙƭċŏĚČƥĿǄĚ�ĚǄîŕƭîƥĿūŠ�ȳ�ŞĚƑĿČîŠ�¬ūČĿĚƥǋ�ūĲ�OĚîƥĿŠĳȡ�¤ĚĲƑĿĳĚƑîƥĿŠĳ�îŠē��ĿƑȹ ūŠēĿƥĿūŠĿŠĳ�/ŠĳĿŠĚĚƑƙȡ 
ĺƥƥƎƙȠȬȬǅǅǅȦîƙĺƑîĚȦūƑĳȬƥĚČĺŠĿČîŕȹƑĚƙūƭƑČĚƙȬîƭƥĺūƑĿŠĳȹƥūūŕƙȬƥĚƑŞĿŠūŕūĳǋȴȦ

THERMAL SYMBIOSIS 
ƭƙĚ�ūĲ�ǅîƙƥĚ�ƥĺĚƑŞîŕ�ƙƥƑĚîŞƙ�ĲƑūŞ�ūŠĚ�ƎƑūČĚƙƙ�ƥū�ƎƑūǄĿēĚ�ǄîŕƭîċŕĚ�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ƥū�îŠūƥĺĚƑ�ƎƑūČĚƙƙȡ�
ƥĺĚƑĚċǋ�ƑĚƎŕîČĿŠĳ�ƎƑĿŞîƑǋ�ĚŠĚƑĳǋ�ČūŠƙƭŞƎƥĿūŠ�ȳĚȦĳȦȡ�ƭƙĚ�ūĲ�ǅîƙƥĚ�ĺĚîƥ�ĲƑūŞ�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ƥū�ĺĚîƥ�ǅîƥĚƑȴȦ

https://www.ashrae.org/technical-resources/authoring-tools/terminology
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THINKING THERMALLY 
î�ĺūŕĿƙƥĿČ�îƎƎƑūîČĺ�ƥū�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙ�ƥĺîƥ�ĲūČƭƙĚƙ�ūŠ�ƭŠēĚƑƙƥîŠēĿŠĳ�ƥĺĚƑŞîŕ�ŠĚĚēƙ�îŠē�ēĚǄĚŕūƎĿŠĳ�ƥĺĚ�
Şūƙƥ�ĚĲǛČĿĚŠƥ�Ǝîƥĺǅîǋ�ƥū�ƙîƥĿƙĲǋĿŠĳ�ƥĺĚŞȫ�ƑĚƐƭĿƑĚƙ�ĚǊƎŕūƑĿŠĳ�îǄîĿŕîċŕĚ�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ƙĿŠŒƙ�îŠē�ƙūƭƑČĚƙ� 
îŠē�ĿŠƥĚĳƑîƥĿŠĳ�ƙūŕƭƥĿūŠƙ�ƥĺîƥ�ƙƥūƑĚ�ĚŠĚƑĳǋ�ƥĺĚƑŞîŕŕǋȦ

TRANSPORT REFRIGERATION (UNITS) 
ŞîĿŠƥîĿŠĿŠĳ�ĳūūēƙ�îƥ�ŕūǅĚƑ�ƥĺîŠ�îŞċĿĚŠƥ�ƥĚŞƎĚƑîƥƭƑĚƙ�ǅĺĿŕƙƥ�ƥĺĚǋ�îƑĚ�ĿŠ�ƥƑîŠƙĿƥȦ�×ĚĺĿČŕĚƙ�îŠē�ČūŠƥîĿŠĚƑƙ 
ĲūƑ�ƥƑîŠƙƎūƑƥ�ƑĚĲƑĿĳĚƑîƥĿūŠȦ

TRI-GENERATION 
ƎƑūČĚƙƙ�ċǋ�ǅĺĿČĺ�ĺĚîƥ�ĲƑūŞ�îŠ�ĚŕĚČƥƑĿČĿƥǋ�îŠē�ĺĚîƥȹƎƑūēƭČĿŠĳ�ƎŕîŠƥ�ȳČūĳĚŠĚƑîƥĿūŠȴ�Ŀƙ�ƭƙĚē�ƥū�ĳĚŠĚƑîƥĚ 
ČĺĿŕŕĚē�ǅîƥĚƑ�ƭƙĿŠĳ�ƙūƑƎƥĿūŠ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳǋȫ�îŕƙū�ŒŠūǅŠ�îƙ�ČūŞċĿŠĚē�ĺĚîƥȡ�ƎūǅĚƑȡ�îŠē�ČūūŕĿŠĳȦ

URBAN HEAT ISLAND 
ƭƑċîŠ�îƑĚî�ūĲ�ƙĿĳŠĿǛČîŠƥŕǋ�ǅîƑŞĚƑ�ƥĚŞƎĚƑîƥƭƑĚƙ�ƥĺîŠ�ŠĚîƑċǋ�ƑƭƑîŕ�îƑĚîƙ�ēƭĚ�ƥū�ĺƭŞîŠ�îČƥĿǄĿƥǋ 
ȳĚȦĳȦȡ�ĺĚîƥȹîċƙūƑċĿŠĳ�ċƭĿŕēĿŠĳƙȡ�ƎîǄĚŞĚŠƥƙȡ�ŕîČŒ�ūĲ�ǄĚĳĚƥîƥĿūŠȡ�ĺĚîƥ�ĲƑūŞ�ĚŠĚƑĳǋ�ƭƙĚȴȦ

VAPOR COMPRESSION CYCLE 
ŞūǄĚƙ�ĺĚîƥ�ĿŠ�î�ČŕūƙĚēȹŕūūƎ�ČǋČŕĚ�ċǋ�ČūŞƎƑĚƙƙĿŠĳ�î�ƑĚĲƑĿĳĚƑîŠƥȡ�ƙĺĚēēĿŠĳ�ƥĺĚ�ƑĚƙƭŕƥĿŠĳ�ĺĚîƥ�ƥū�ƥĺĚ�ĚŠǄĿƑūŠ-
ŞĚŠƥȡ�îŠē�ĚǊƎîŠēĿŠĳ�ƥĺĚ�ƑĚĲƑĿĳĚƑîŠƥ�ƥū�ƎƑūǄĿēĚ�ČūūŕĿŠĳȦ�¹ĺĚ�ŞîĿŠ�ĲƭŠČƥĿūŠîŕ�ČūŞƎūŠĚŠƥƙ�ūĲ�ƥĺĿƙ�ĳŕūċîŕŕǋ�
ēūŞĿŠîŠƥ�ƑĚĲƑĿĳĚƑîƥĿūŠ�îŠē�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ƥĚČĺŠūŕūĳǋ�îƑĚ�ĚǄîƎūƑîƥūƑȡ�ČūŞƎƑĚƙƙūƑȡ�ČūŠēĚŠƙĚƑȡ�îŠē 
ĚǊƎîŠƙĿūŠ�ǄîŕǄĚȦ

WASTE COLD 
Čūŕē�ĚŠĚƑĳǋ�ƑĚŕĚîƙĚē�ĲƑūŞ�ƎƑūČĚƙƙĚƙ�ūƑ�ƎƑĚƙĚŠƥ�ĿŠ�ƥĺĚ�ŠîƥƭƑîŕ�ĚŠǄĿƑūŠŞĚŠƥȡ�ċƭƥ�ƭŠƭƙĚē�îŠē�ƥĺĚƑĚĲūƑĚ 
ƑĚĳîƑēĚē�îƙ�î�ǅîƙƥĚ�ȳūƑ�ĲƑĚĚȴ�ƥĺĚƑŞîŕ�ƑĚƙūƭƑČĚȦ

WET-BULB TEMPERATURE 
ƥĺĚ�ŕūǅĚƙƥ�ƥĚŞƎĚƑîƥƭƑĚ�ƥū�ǅĺĿČĺ�îĿƑ�ČîŠ�ċĚ�ČūūŕĚē�ċǋ�ĚǄîƎūƑîƥĿūŠ�ūĲ�ǅîƥĚƑ�ĿŠƥū�ƥĺĚ�îĿƑ�îƥ�î 
constant pressure.

WHOLE-SYSTEMS APPROACH 
î�ƎŕîŠŠĿŠĳ�îƎƎƑūîČĺ�ƥĺîƥ�ĿŠƥĚĳƑîƥĚƙ�ƎƭƑƎūƙĚƙȡ�ŠĚĚēƙȡ�ĿŞƎîČƥȹēƑĿǄĚŠ�ƙūŕƭƥĿūŠƙ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�îƙ�ǅĚŕŕ�
îƙ�ƙūČĿūȹĚČūŠūŞĿČȡ�ƎūŕĿƥĿČîŕȡ�îŠē�ƥĚČĺŠĿČîŕ�ĲƑîŞĚǅūƑŒƙ�ƥū�îČČĚŕĚƑîƥĚ�ēĚƎŕūǋŞĚŠƥ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îŠē�
cold chains.
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¹ĺĚ�ǅūƑŕē�Ŀƙ�ūĲĲȹƥƑîČŒ�ƥū�ŞĚĚƥ�ƥĺĚ�ǧȦǫʇ �ūċŏĚČƥĿǄĚ�ūĲ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥȦ�ØĿƥĺūƭƥ�î�ƑîēĿČîŕ�ČĺîŠĳĚ�ĿŠ�
ĳŕūċîŕ�ĚŞĿƙƙĿūŠƙ�ŞĿƥĿĳîƥĿūŠȡ�ƥĺĚ�ǅūƑŕē�Ŀƙ�ĺĚîēĿŠĳ�ĲūƑ�î�ǩȦǨʇ �ĿŠČƑĚîƙĚ�ĿŠ�ƥĚŞƎĚƑîƥƭƑĚ�ċǋ�ƥĺĚ�ĚŠē�ūĲ�ƥĺĿƙ�
ČĚŠƥƭƑǋ�ȳÀs/¡�ǨǦǨǦȡ�T¡  �ǨǦǨǧȴȦ�¹ĺĚ�ƑîƎĿē�ƙƭƑĳĚ�ĿŠ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳ�ƑĚƙƭŕƥĿŠĳ�ĲƑūŞ�ƥĺĿƙ�ƥĚŞƎĚƑîƥƭƑĚ�
ƑĿƙĚ�ǅĿŕŕ�ČƑĚîƥĚ�î�ǄĿČĿūƭƙ�ČǋČŕĚ�ǅĺĚƑĚĿŠ�ƑĿƙĿŠĳ�ƥĚŞƎĚƑîƥƭƑĚƙ�ǅĿŕŕ�ĿŠČƑĚîƙĚ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳȡ�ǅĺĿČĺ�ǅĿŕŕ�
ĿŠČƑĚîƙĚ�ƭƙĚ�ūĲ�ĚŠĚƑĳǋ�îŠē�ƑĚĲƑĿĳĚƑîŠƥƙȡ�ƥĺĚƑĚċǋ�ĿŠČƑĚîƙĿŠĳ�ĳƑĚĚŠĺūƭƙĚ�ĳîƙ�ȳHOHȴ�ĚŞĿƙƙĿūŠƙ�îŠē�ĿŠ�ƥƭƑŠ�
ĲƭƑƥĺĚƑ�ĿŠČƑĚîƙĿŠĳ�ƥĚŞƎĚƑîƥƭƑĚƙȦ

¹ĺĚ�ǅūƑŕē�Ŀƙ�îŕƙū�ūĲĲȹƥƑîČŒ�ƥū�ŞĚĚƥ�ƥĺĚ�¬ƭƙƥîĿŠîċŕĚ�'ĚǄĚŕūƎŞĚŠƥ�Hūîŕƙ�ȳ¬'Hƙȴ�îŠē�îēîƎƥ�ƥū�ƑîƎĿēŕǋ�
ĿŠČƑĚîƙĿŠĳ�ƥĚŞƎĚƑîƥƭƑĚƙ�ēƭĚ�ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚ�ȳÀs�ǨǦǨǦċȴȦ� ūūŕĿŠĳ�ēūĚƙ�Šūƥ�ƙūŕĚŕǋ�îēēƑĚƙƙ�ƥĺĚƑŞîŕ�
ČūŞĲūƑƥ�ĿŠ�ƑĚƙĿēĚŠƥĿîŕ�ċƭĿŕēĿŠĳƙȦ�gîČŒ�ūĲ�ČūūŕĿŠĳȡ�ČūŞċĿŠĚē�ǅĿƥĺ�ƭŠƑĚŕĿîċŕĚ�ĚŠĚƑĳǋ�ƙƭƎƎŕǋȡ�ČîŠ�îŕƙū�ĺîŞƎĚƑ�
ČĺĿŕēƑĚŠɄƙ�îČČĚƙƙ�ƥū�ƑūƭƥĿŠĚ�ĿŞŞƭŠĿǕîƥĿūŠȫ�ŕĚîē�ƥū�ƙĚǄĚƑĚ�ēĚČƑĚîƙĚƙ�ĿŠ�ĚČūŠūŞĿČ�ƎƑūēƭČƥĿǄĿƥǋ�ĿŠ�ƙĚČƥūƑƙ�
ƙƭČĺ�îƙ�îĳƑĿČƭŕƥƭƑĚȡ�ČūŠƙƥƑƭČƥĿūŠȡ�îŠē�ŞîŠƭĲîČƥƭƑĿŠĳȫ�îŠē�ƑĚƙƭŕƥ�ĿŠ�ǅūƑŒȹĺūƭƑ�ŕūƙƙĚƙ�îƙ�ĺĿĳĺ�îƙ�ǧǨ�ƎĚƑ-
ČĚŠƥ�ĿŠ�ƥĺĚ�ǅūƑƙƥȹîĲĲĚČƥĚē�ƑĚĳĿūŠƙ�îŠē�Ĳūūē�ŕūƙƙ�ūĲ�ƭƎ�ƥū�ǪǦ�ƎĚƑČĚŠƥ�ĿŠ�ƙūŞĚ�ŞîƑŒĚƥƙȦ�¤ƭƑîŕ�ČūŞŞƭŠĿƥĿĚƙ�
îƑĚ�îŕƑĚîēǋ�ĚǊƎĚƑĿĚŠČĿŠĳ�ƙĚǄĚƑĚ�ĿŞƎîČƥƙȡ�îŠē�Ŀƥ�Ŀƙ�ĚǊƎĚČƥĚē�ƥĺîƥ�ƥĺĿƙ�ǅĿŕŕ�ČūŠƥĿŠƭĚ�ĿŠ�ƥĺĚ�îċƙĚŠČĚ�ūĲ�ĿŞŞĚ-
ēĿîƥĚ�ČĺîŠĳĚƙȡ�ƑĚƐƭĿƑĿŠĳ�ĳƑĚîƥĚƑ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȦ�¹ĺĚ�ĳūîŕ�Şƭƙƥ�ċĚ�ƥū�ĚŠƙƭƑĚ�ƥĺîƥ�ċîƙĿČ�ŠĚĚēƙ�îƑĚ�ŞĚƥ�
ĲūƑ�îŕŕ�ĿŠ�î�ǅîƑŞĿŠĳ�ǅūƑŕē�îŠē�ǅĿƥĺĿŠ�ƥĺĚ�ŕĿŞĿƥƙ�ūĲ�ŠîƥƭƑîŕ�ƑĚƙūƭƑČĚƙ�ǅĺĿŕĚ�ŞĿƥĿĳîƥĿŠĳ�ĲƭƥƭƑĚ�ƥĺƑĚîƥƙȦ�

��ƎîƑîēĿĳŞ�ƙĺĿĲƥ�Ŀƙ�ŠĚĚēĚē�ƥū�îČĺĿĚǄĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȵūŠĚ�ƎƑĚŞĿƙĚē�ūŠ�î�ČŕĚîƑ�ǄĿƙĿūŠ�îŠē�ČūŠƙĿƙƥĚŠƥ�
ƎŕîŠ�ūĲ�îČƥĿūŠ�ċǋ�ŞîŠǋ�ƎîƑƥŠĚƑ�ūƑĳîŠĿǕîƥĿūŠƙ�îŠē�ĳūǄĚƑŠŞĚŠƥƙ�ūŠ�ĺūǅ�ƥū�ƎƑūǄĿēĚ�îĲĲūƑēîċŕĚ�îČČĚƙƙ�ƥū�
ČŕĚîŠ�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ǅĿƥĺ�ŞĿŠĿŞîŕ�ČŕĿŞîƥĚ�ĿŞƎîČƥȦ�¡ĿĚČĚŞĚîŕ�ĿŞƎƑūǄĚŞĚŠƥƙȡ�ƎƭƑƙƭĚē�ĿŠ�ČūŠǄĚŠƥĿūŠîŕ�ƥĚČĺ-
ŠūŕūĳĿČîŕ�îŠē�ūƑĳîŠĿǕîƥĿūŠîŕ�ƙĿŕūƙȡ�ǅĿŕŕ�Šūƥ�ċĚ�ƙƭĲǛČĿĚŠƥ�ƥū�ƑĚîČĺ�ƥĺĿƙ�ĳūîŕȦ��ČĺĿĚǄĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�
ƑĚƐƭĿƑĚƙ�î�ĳŕūċîŕ�ƑūîēŞîƎ�ƥū�ĚŠîċŕĚ�ĲƭŕŕĚƑ�ƭŠēĚƑƙƥîŠēĿŠĳ�ūĲ�ƥĺĚ�ŞƭŕƥĿĲîČĚƥĚēȡ�ČūŞƎŕĚǊ�ČūŠƙĚƐƭĚŠČĚƙ�ūĲ�
ČūūŕĿŠĳȡ�ƑîĿƙĚ�îǅîƑĚŠĚƙƙȡ�ĿŠƥĚĳƑîƥĚ�ŒĚǋ�ƙƥîŒĚĺūŕēĚƑƙȡ�îŠē�ƎŕîŠ�îŠē�ČūūƑēĿŠîƥĚ�îČƥĿūŠƙ�ūŠ�î�ĳŕūċîŕ�ƙČîŕĚȦ�
�ČĺĿĚǄĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�Ŀƙ�î�ŞƭŕƥĿēĿŞĚŠƙĿūŠîŕȡ�ŞƭŕƥĿƙĚČƥūƑîŕ�ČĺîŕŕĚŠĳĚ�ƥĺîƥ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�ƭƙ�ƥū�îēēƑĚƙƙ�
ƥĺĚ�ĿŠƥĚƑēĚƎĚŠēĚŠČĿĚƙ�ċĚƥǅĚĚŠ�ĚČūŠūŞĿČȡ�ĚŠĚƑĳǋȡ�ƥĚČĺŠūŕūĳĿČîŕȡ�ƙūČĿîŕȡ�îŠē�ƎūŕĿƥĿČîŕ�ƙǋƙƥĚŞƙ�îŠē�ēĚǄĿƙĚ�
ƥĺĚ�ƎūŕĿČĿĚƙ�ƥū�îēēƑĚƙƙ�ƥĺĚŞȦ

¹ĺĿƙ�ƑūîēŞîƎ�ƎƑūǄĿēĚƙ�ĿŠƙĿĳĺƥƙ�ĿŠƥū�ƥĺĚ�ƑĚŕîƥĿūŠƙĺĿƎ�ċĚƥǅĚĚŠ�ČūūŕĿŠĳ�îŠē�îŕƑĚîēǋȹîĳƑĚĚēȹƭƎūŠ�ČŕĿŞîƥĚ�
îŠē�ēĚǄĚŕūƎŞĚŠƥ�ĳūîŕƙȫ�ƎƑĚƙĚŠƥƙ�ƥĺĚ�ċîƑƑĿĚƑƙȡ�ČƑĿƥĿČîŕ�ƙƥĚƎȹČĺîŠĳĚƙȡ�îŠē�ƙūŕƭƥĿūŠƙ�ŠĚĚēĚē�ƥū�îČČĚŕĚƑîƥĚ�
ĿŠŠūǄîƥĿūŠ�îŠē�ƥƑîŠƙĲūƑŞîƥĿūŠȫ�ƎƑūƎūƙĚƙ�îƙƎĿƑîƥĿūŠîŕ�ƥîƑĳĚƥƙ�îŠē�îČƥĿūŠƙ�ĲūƑ�ĚîČĺ�ēĚČîēĚ�ǅĿƥĺ�ƥĺĚ�îĿŞ�ūĲ�
îČĺĿĚǄĿŠĳ�ŠĚƥȹǕĚƑū�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�îƎƎŕĿČîƥĿūŠƙ�ċǋ�ǨǦǫǦȫ�ČūŠƙĿēĚƑƙ�ǛŠîŠČĿŠĳ�ƙūŕƭƥĿūŠƙȫ�îŠē�
ƙƭĳĳĚƙƥƙ�î�ĲƑîŞĚǅūƑŒ�ĲūƑ�ĳūǄĚƑŠŞĚŠƥƙ�îŠē�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�ƥū�ƥîŒĚ�îČƥĿūŠȦ�

EXECUTIVE 
SUMMARY
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THE COOLING COMMUNITY
qūƙƥ�ūĲ�ƥĺĚ�ƥĺĿŠŒĿŠĳ�îƑūƭŠē�ČūūŕĿŠĳ�ŠĚĚēƙ�ĺîƙ�ċĚĚŠ�ċîƙĚē�ūŠ�ƙƎĚČĿǛČ�ƙĚČƥūƑƙ�îŠē�îƎƎŕĿČîƥĿūŠƙȡ�ĿŠČŕƭēĿŠĳ�
ĳƑĚîƥĚƑ�ĚĲǛČĿĚŠČǋ�ūĲ�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ȳ� ȴ�ĚƐƭĿƎŞĚŠƥ�ĲūƑ�ċƭĿŕēĿŠĳƙȡ�ĿŠēƭƙƥƑǋȡ�îŠē�ŞūċĿŕĚ�ŠĚĚēƙȫ�ƭƑċîŠ 
ƎŕîŠŠĿŠĳ�ƥū�ƑĚēƭČĚ�ƭƑċîŠ�ĺĚîƥ�ĿƙŕîŠēƙ�îŠē�ƎƑūƥĚČƥ�ƑĚƙĿēĚŠƥƙ�ĲƑūŞ�ĚǊƥƑĚŞĚ�ĺĚîƥ�ĚǄĚŠƥƙȫ�ċƭĿŕēĿŠĳ�ēĚƙĿĳŠ 
îŠē�ƑĚĳƭŕîƥĿūŠ�ƥū�ƑĚēƭČĚ�ČūūŕĿŠĳ�ŠĚĚēƙȫ�îŠē�Čūŕē�ČĺîĿŠƙ�ĲūƑ�ĺĚîŕƥĺ�ČîƑĚ�îŠē�îĳƑĿČƭŕƥƭƑĚȦ�¹ĺĿƙ�ƙĚČƥūƑȹƙƎĚČĿǛČ�
ĲūČƭƙ�ĺîƙ�ēĚǛŠĚē�ƭƙĚƑ�ČūŞŞƭŠĿƥĿĚƙ�îŠē�Şūƙƥ�ƙūŕƭƥĿūŠƙ�ċƭƥ�ǅĿŕŕ�Šūƥ�ċĚ�ƙƭĲǛČĿĚŠƥ�ƥū�ŞĚĚƥ�ČŕĿŞîƥĚ�îŠē�ƙƭƙ-
ƥîĿŠîċĿŕĿƥǋ�ĳūîŕƙȦ���ČūūƑēĿŠîƥĚē�îƎƎƑūîČĺ�Ŀƙ�ŠĚĚēĚē�îŠē�Şƭƙƥ�ċĚ�ĿŠƥĚĳƑîŕ�ƥū�ƑĚƙƎūŠēĿŠĳ�îƥ�ƙČîŕĚ�ƥū�ŞĚĚƥ�ƥĺĚ�
ČūūŕĿŠĳ�ČĺîŕŕĚŠĳĚȦ�

¹ĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�Ŀƙ�îƙ�ēĿǄĚƑƙĚ�îƙ�ƥĺĚ�ƑîŠĳĚ�ūĲ�ČūūŕĿŠĳ�ŠĚĚēƙ�îŠē�ƙūŕƭƥĿūŠƙȡ�ǅĺĿČĺ�ƎƑĚƙĚŠƥƙ�î�
ČĺîŕŕĚŠĳĚ�îŠē�îŠ�ūƎƎūƑƥƭŠĿƥǋȦ�Tƥ�ǅĿŕŕ�ċĚ�îŠ�ĿŞŞĚŠƙĚ�ČĺîŕŕĚŠĳĚ�ƥū�ċƑĿŠĳ�ƥūĳĚƥĺĚƑ�ƥĺĚ�ēĿĲĲĚƑĚŠƥ�ƙĚČƥūƑƙ�îŠē�
ƎîƑƥĿĚƙȵŞîŠǋ�ūĲ�ǅĺĿČĺ�ĺîǄĚ�ĚŠƥƑĚŠČĺĚē�ǄĿĚǅƙ�îŠē�ĿŠƥĚƑĚƙƥƙȵîƑūƭŠē�î�ĳŕūċîŕ�ƑūîēŞîƎȡ�ċƭƥ�ƥĺĚƑĚ�îƑĚ�
îŕƙū�ĳƑĚîƥ�ūƎƎūƑƥƭŠĿƥĿĚƙ�ƥū�ċƭĿŕē�ūŠ�ƥĺĚ�ŞîŠǋ�ƙūƭƑČĚƙ�ūĲ�ŒŠūǅŕĚēĳĚȡ�ƥĚČĺŠĿČîŕ�îƙƙĿƙƥîŠČĚȡ�ĿŠǄĚŠƥĿǄĚŠĚƙƙȡ�
ĚŠƥƑĚƎƑĚŠĚƭƑƙĺĿƎȡ�ĿŠŠūǄîƥĿūŠȡ�ǛŠîŠČĚȡ�ƎūŕĿČĿĚƙȡ�îŠē�ƎūŕĿƥĿČîŕ�ƎƑūČĚƙƙĚƙ�ƥĺîƥ�ČîŠ�ċĚ�ēĚƎŕūǋĚē�ƥū�ŞĚĚƥ�ƥĺĚ�
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ČĺîŕŕĚŠĳĚȦ

¹ĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�ČūŞŞƭŠĿƥǋ�ūĲ�ČūŞƎîŠĿĚƙȡ�ĳūǄĚƑŠŞĚŠƥƙȡ�ĿŠƥĚƑŠîƥĿūŠîŕ�ūƑĳîŠĿǕîƥĿūŠƙȡ�îŠē�ūƥĺĚƑƙ�
ĺîƙ�ċĚĚŠ�ǅūƑŒĿŠĳ�ƥūĳĚƥĺĚƑ�ĲūƑ�ēĚČîēĚƙ�îŠē�îēēƑĚƙƙĚē�ƥĺĚ�ūǕūŠĚȹēĚƎŕĚƥĿŠĳ�ƑĚĲƑĿĳĚƑîŠƥ�ƎƑūċŕĚŞȫ�îŠē�
ƙūŞĚ�ĺĿĳĺŕĿĳĺƥĚē�ƥĺĚ�ČūūŕĿŠĳ�ČĺîŕŕĚŠĳĚ�ĿŠ�îēēƑĚƙƙĿŠĳ�ČŕĿŞîƥĚ�ČĺîŠĳĚȦ�¬ĿŠČĚ�ƥĺĚ�îēūƎƥĿūŠ�ūĲ�ƥĺĚ�eĿĳîŕĿ�
�ŞĚŠēŞĚŠƥ�ƥū�ƥĺĚ�¡ƑūƥūČūŕ�ĿŠ�ǨǦǧǬȡ�ƙĚǄĚƑîŕ�ĿŠĿƥĿîƥĿǄĚƙ�ĺîǄĚ�ƙƎƑƭŠĳ�ƭƎ�ƥū�îēǄūČîƥĚ�îŠē�ċƭĿŕē�ŒŠūǅŕĚēĳĚ�
ĲūƭŠēîƥĿūŠƙ�ĲūƑ�îŠē�ƎƑūŞūƥĚ�ƙūŕƭƥĿūŠƙ�ƥūǅîƑē�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȫ�ƥĺĚƙĚ�ĿŠĿƥĿîƥĿǄĚƙ�ĿŠČŕƭēĚ�ƥĺĚ�eĿĳîŕĿ�
 ūūŕĿŠĳ�/ĲǛČĿĚŠČǋ�¡ƑūĳƑîŞ�ȳeȹ /¡ȴȡ�ƥĺĚ�ÀŠĿƥĚē�sîƥĿūŠƙ�/ŠǄĿƑūŠŞĚŠƥ�¡ƑūĳƑîŞŞĚ�ȳÀs/¡ȴ� ūūŕ� ūîŕĿ-
ƥĿūŠȡ�ƥĺĚ�¬ƭƙƥîĿŠîċŕĚ�/ŠĚƑĳǋ�ĲūƑ��ŕŕ�Ɂ ūūŕĿŠĳ�ĲūƑ��ŕŕɂ�ĿŠĿƥĿîƥĿǄĚȡ�îŠē�ƥĺĚ�Hŕūċîŕ� ūūŕĿŠĳ�¡ƑĿǕĚȦ�¹ĺĚ�ČŕĿŞîƥĚ�
ČūŞŞƭŠĿƥǋ�ĺîƙ�ċĚČūŞĚ�îǅîƑĚ�ūĲ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�ūĲ�ČūūŕĿŠĳȡ�ǅĿƥĺ�ƙūŞĚ�ĳūǄĚƑŠŞĚŠƥƙ�ȳĚȦĳȦȡ�TŠēĿîȴ�îŕƑĚîēǋ�
ǅūƑŒĿŠĳ�ƥū�ĿŞƎŕĚŞĚŠƥ�ŠîƥĿūŠîŕ�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠƙ�ȳs �¡ƙȴȡ�îŕƥĺūƭĳĺ�î�ċƑūîēŕǋ�ČūūƑēĿŠîƥĚē�ČūŞŞƭŠĿƥǋ�
ūƑĳîŠĿǕĚē�îƑūƭŠē�î�ĳŕūċîŕ�ƑūîēŞîƎ�ƥū�ĳƭĿēĚ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�ƥĺĚ�ŞĚîƙƭƑĚƙ�ŠĚĚēĚē�ūǄĚƑ�ƥĺĚ�ŠĚǊƥ�ƥĺƑĚĚ�
ēĚČîēĚƙ�ĺîƙ�Šūƥ�ĚŞĚƑĳĚēȦ�

ISSUES AND APPROACH
¹ū�ēĚƙĿĳŠ�î�ƑūîēŞîƎ�ƑĚƐƭĿƑĚƙ�ČūŠƙĿēĚƑîƥĿūŠ�ūĲ�ƥĺĚ�ĳūîŕƙȡ�ƎūƥĚŠƥĿîŕ�ƙūŕƭƥĿūŠƙȡ�ČƑĿƥĿČîŕ�ƙƥĚƎȹČĺîŠĳĚƙ�ĚŠ-
îċŕĿŠĳ�ĿŠŠūǄîƥĿūŠƙ�îŠē�ĿŠƥĚƑǄĚŠƥĿūŠƙȡ�ĲƑîŞĚǅūƑŒ�ČūŠēĿƥĿūŠƙȡ�îŠē�ċîƑƑĿĚƑƙȦ�¹ĺĚ�ēĿǄĚƑƙĿƥǋ�ūĲ�ČūūŕĿŠĳ�ŞîƑŒĚƥƙ�
îŠē�îƎƎŕĿČîƥĿūŠƙ�Ŀƙ�ƑĚǜĚČƥĚē�ĿŠ�ƥĺĚ�ǅĿēĚ�ƑîŠĳĚ�ūĲ�ċîƑƑĿĚƑƙ�îŠē�ƥĺĚ�ČūƑƑĚƙƎūŠēĿŠĳŕǋ�ŕîƑĳĚ�ŠƭŞċĚƑ�ūĲ�ČîƥĚ-
ĳūƑĿĚƙ�ūĲ�îČƥĿūŠƙ�ƥū�îēēƑĚƙƙ�ƥĺĚŞȦ�¹ĺĚƙĚ�ċîƑƑĿĚƑƙ�ĿŠČŕƭēĚ�ƥĺĚ�ĺĿĳĺĚƑ�ǛƑƙƥ�Čūƙƥ�ūĲ�ŞūƑĚ�ĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥȫ�
ŕîČŒ�ūĲ�ČūŠƙƭŞĚƑ�îǅîƑĚŠĚƙƙ�ūĲ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȫ�ŕîČŒ�ūĲ�ƙŒĿŕŕĚē�ƥĚČĺŠĿČĿîŠƙ�ĲūƑ�ūƎĚƑîƥĿūŠ�îŠē�
ŞîĿŠƥĚŠîŠČĚȫ�ċĚĺîǄĿūƑîŕ�ČĺîŕŕĚŠĳĚƙ�ƙƭČĺ�îƙ�ƥĺĚ�ɁƑĚċūƭŠēɂ�ĚĲĲĚČƥȫ�ǅĚîŒ�ƎūŕĿČǋ�ĚŠǄĿƑūŠŞĚŠƥƙ�ĿŠ�ƥĺĚ�ĲūƑŞ�
ūĲ�ČūēĚƙ�îŠē�ƙƥîŠēîƑēƙȫ�ēūŞĿŠîƥĿūŠ�ūĲ�ŕîƑĳĚ�ŞîƑŒĚƥ�ƙĚĳŞĚŠƥƙ�ċǋ�î�ƙŞîŕŕ�ŠƭŞċĚƑ�ūĲ�ĿŠƙƭĲǛČĿĚŠƥŕǋ�ēǋŠîŞ-
ĿČ�ĳŕūċîŕ�ČūŞƎîŠĿĚƙȫ�îŠē�ĿŠƙƭĲǛČĿĚŠƥŕǋ�ƭŠēĚƑƙƥūūē�îŠē�ŞîŠîĳĚē�ŕĿŠŒîĳĚƙ�ċĚƥǅĚĚŠ�ƥĺĚ�ŞîŠǋ�ŠĚĚēƙ�ĲūƑ�
ČūūŕĿŠĳȡ�ČūūŕĿŠĳ�ēĚŞîŠē�îŠē�ƑĚƙƭŕƥĿŠĳ�ĚŠĚƑĳǋ�ČūŠƙƭŞƎƥĿūŠȡ�îŠē�ƭŠĿƐƭĚ�ČĺîŕŕĚŠĳĚƙ�ĿŠ�ƙūŞĚ�ƙĚČƥūƑƙȡ�ƙƭČĺ�
îƙ�ŞūċĿŕĚ�� Ȧ
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��ēĿǄĚƑƙĚ�ƑîŠĳĚ�ūĲ�îČƥĿūŠƙ�ĺîƙ�ċĚĚŠ�ƎƑūƎūƙĚē�ƥū�ūǄĚƑČūŞĚ�ƥĺĚƙĚ�ċîƑƑĿĚƑƙȵîČƥĿūŠƙ�ƥĺîƥ�Şƭƙƥ�ċĚ�ƙĚ-
ƐƭĚŠČĚē�îƎƎƑūƎƑĿîƥĚŕǋ�ƥū�ċĚ�ĚĲĲĚČƥĿǄĚȦ�qîŠǋ�ĲƭƥƭƑĚ�ƙūŕƭƥĿūŠƙȡ�ĿŠČŕƭēĿŠĳ�ĿŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ċƭƙĿ-
ŠĚƙƙ�ŞūēĚŕƙ�ēĚƙĿĳŠĚē�ƥū�ŞĚĚƥ�ƑūîēŞîƎ�ƥîƑĳĚƥƙȡ�ĺîǄĚ�ŕūŠĳ�ŕĚîē�ƥĿŞĚƙ�îŠē�Şîǋ�ƥîŒĚ�ēĚČîēĚƙ�ƥū�ēĚǄĚŕūƎ�
Ĳƭŕŕǋ�îŠē�ĚǊƎîŠē�ċĚǋūŠē�ǅĺîƥ�Ŀƙ�ČƭƑƑĚŠƥŕǋ�ČūŠƙĿēĚƑĚē�ĲĚîƙĿċŕĚ�ȳĚȦĳȦȡ�T/��ǨǦǧǮȴȡ�ċƭƥ�Şūƙƥ�ēĚƎĚŠē�ūŠ�ŠĚîƑȹ
ƥĚƑŞ�ĚĲĲūƑƥƙȡ�îƙ�ǅĚŕŕ�îƙ�î�ƎƑūŞƎƥ�ƙƥîƑƥ�ċǋ�î�ƑîŠĳĚ�ūĲ�îČƥūƑƙ�ƥū�ČƑĚîƥĚ�ŒŠūǅŕĚēĳĚȡ�ċƭĿŕē�ČîƎîČĿƥǋȡ�ēĚǄĚŕūƎ�
ƎŕîŠƙ�îŠē�ƎūŕĿČĿĚƙȡ�ĿŠŠūǄîƥĚȡ�îŠē�ĳĚŠĚƑîŕŕǋ�ƎƑĚƎîƑĚȦ�¹ĺĚ�ƎƑūƎūƙĚē�ƑūîēŞîƎ�îČƥĿūŠƙ�Ĳîŕŕ�ĿŠƥū�ƥĺĚ�ĲūŕŕūǅĿŠĳ�
ČîƥĚĳūƑĿĚƙ�ūĲ�ĿŠƥĚƑǄĚŠƥĿūŠƙȠ�

•  Dramatic improvements in technology and innovation�ƥū�îČĺĿĚǄĚ�ČŕĿŞîƥĚ�îŠē�ƭŠĿǄĚƑƙîŕ�îČČĚƙƙ�
ĳūîŕƙ�îŠē�ĿēĚŠƥĿĲǋ�ƙūŕƭƥĿūŠƙ�ƥĺîƥ�ēū�Šūƥ�ēĚƎĚŠē�ūŠ�ĚŕĚČƥƑĿČĿƥǋȦ

•  Business models�ƥĺîƥ�ĺĚŕƎ�ūǄĚƑČūŞĚ�ƥĺĚ�ĺĿĳĺĚƑ�ĿŠĿƥĿîŕ�Čūƙƥ�ūĲ�ŞūƑĚ�ĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥ�îŠē�ĲîČĿŕĿƥîƥĚ�
îČČĚƙƙ�ċǋ�ƥĺĚ�ƑƭƑîŕ�îŠē�ƭƑċîŠ�ƎūūƑȦ

•  Policy reforms�ƥū�ĚŠČūƭƑîĳĚ�îČČĚŕĚƑîƥĚē�ĿŠŠūǄîƥĿūŠ�îŠē�ŞîƑŒĚƥ�ƥƑîŠƙĲūƑŞîƥĿūŠ�ċǋȡ�îŞūŠĳ�ūƥĺĚƑƙȡ�
ČîŕŕĿŠĳ�ĲūƑ�ƎĚƑĲūƑŞîŠČĚ�ƙƥîŠēîƑēƙ�ƥū�ċĚ�ƙƥƑĚŠĳƥĺĚŠĚē�ƑîƎĿēŕǋ�ċƭƥ�ƎƑĚēĿČƥîċŕǋȦ

• �¡ƭċŕĿČ�îŠē�ƎƑĿǄîƥĚ�ǛŠîŠČĚ�ƥū�ƙƭƎƎūƑƥ�ŠĚǅ�ƥĚČĺŠūŕūĳĿĚƙȡ�ĚǊƎîŠē�ƙƭČČĚƙƙĲƭŕ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�îŠē�
ƙƭƎƎūƑƥ�ƭƑċîŠ�ēĚǄĚŕūƎŞĚŠƥ�îŠē�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠƙȦ�

•  Capacity building�ƥū�ĺĚŕƎ�ĳūǄĚƑŠŞĚŠƥƙȡ�ċƭƙĿŠĚƙƙĚƙȡ�îŠē�ČūŠƙƭŞĚƑƙ�ƭŠēĚƑƙƥîŠē�îŠē�îēēƑĚƙƙ� 
ČūūŕĿŠĳ�ČĺîŕŕĚŠĳĚƙȡ�ĚŠČūƭƑîĳĚ�ƙūŕƭƥĿūŠƙȡ�îŠē�ēĚǄĚŕūƎ�ƥĺĚ�ƙŒĿŕŕĚē�ǅūƑŒĲūƑČĚ�ƥĺîƥ�ǅĿŕŕ�ċĚ�ŠĚĚēĚē� 
ƥū�ĿŠƙƥîŕŕ�îŠē�ŞîĿŠƥîĿŠ�ƥĺĚ�ĳƑūǅĿŠĳ�ŠƭŞċĚƑ�ūĲ�ČūūŕĿŠĳ�ēĚǄĿČĚƙ�ƙū�ƥĺîƥ�ƥĺĚǋ�ūƎĚƑîƥĚ�ĚĲǛČĿĚŠƥŕǋ 
îŠē�ƙîĲĚŕǋȦ

¬ǋƙƥĚŞƙ�îƎƎƑūîČĺĚƙ�Şƭƙƥ�ċĚ�îƎƎŕĿĚē�ƥū�ēĚǄĚŕūƎŞĚŠƥ�îŠē�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƙūŕƭ-
ƥĿūŠƙ�ƥū�ĚŠƙƭƑĚ�ƥĺîƥ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳ�Ŀƙ�ŞĿŠĿŞĿǕĚē�ƥĺƑūƭĳĺ�ƎîƙƙĿǄĚ�ŞĚîƙƭƑĚƙ�îŠē�ċĚĺîǄĿūƑîŕ�ČĺîŠĳĚƙȡ�
îŠē�ƥū�ŞîŠîĳĚ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙ�îŠē�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙ�ƥū�ƙŞūūƥĺ�ŕūîē�ČƭƑǄĚƙ�îŠē�ČƑĚîƥĚ�ŞūƑĚ�ƑūūŞ�ĲūƑ�
ĿŠƥĚƑŞĿƥƥĚŠƥ�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋ�ƙūƭƑČĚƙȦ�¹ĺĚƙĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�ƙĺūƭŕē�îŕƙū�ŞîŒĚ�Ĳƭŕŕ�ƭƙĚ�ūĲ�
ǅîƙƥĚȡ�ĲƑĚĚȡ�îŠē�ŕūǅȹĳƑîēĚ�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ƙūƭƑČĚƙ�îŠē�ĺĚîƥ�ƙĿŠŒƙȫ�ČūŞċĿŠĚ�ČūūŕĿŠĳ�ŕūîēƙ�ĲƑūŞ�ŞîŠǋ�
ēĿǄĚƑƙĚ�ƭƙĚƑƙ�ĿŠƥū�î�ƙĿŠĳŕĚ�ČūūŕĿŠĳ�ƙǋƙƥĚŞȫ�îŠē�ĺîƑǄĚƙƥ�ƙūČĿîŕȡ�ĚČūŠūŞĿČȡ�îŠē�ĚŠǄĿƑūŠŞĚŠƥîŕ�ČūȹċĚŠĚǛƥƙ�
ǅĺĚƑĚǄĚƑ�ƎūƙƙĿċŕĚȡ�ĿŠČŕƭēĿŠĳ�ċǋ�ĿŠƥĚĳƑîƥĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĿŠƥū�ƎƑūēƭČƥĿǄĚ�ĺƭŞîŠ�îČƥĿǄĿƥĿĚƙȦ�

COOLING AND SUSTAINABLE DEVELOPMENT
�ēūƎƥĚē�ĿŠ�ǨǦǧǫȡ�ƥĺĚ�¬'Hƙ�ƙĚƥ�ūƭƥ�ǧǭ�ƥîƑĳĚƥƙ�ƎƑūŞūƥĿŠĳ�î�ƙƭƙƥîĿŠîċŕĚ�ĲƭƥƭƑĚ�ƥū�ċĚ�ŞĚƥ�ċǋ�ǨǦǩǦȦ�¡ƑūǄĿē-
ĿŠĳ�îČČĚƙƙ�ƥū�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�Ŀƙ�ČƑƭČĿîŕ�ƥū�ŞĚĚƥ�ŞîŠǋ�ūĲ�ƥĺĚ�¬'Hƙȡ�îƙ�ǅĚŕŕ�îƙ�ƥū�ĚŠƙƭƑĚ�ƑĚƙĿŕĿĚŠČĚ�ĲūƑ�
ĚČūŠūŞĿĚƙ�îŠē�ƎūƎƭŕîƥĿūŠƙ�îŠē�ŞĿƥĿĳîƥĚ�îŠē�îēîƎƥ�ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚȦ�¹ĺĚƙĚ�ƙǋŠĚƑĳĿĚƙ�îƑĚ�ƙū�ƙƥƑūŠĳ�ƥĺîƥ�
î�ČūŞƎƑĚĺĚŠƙĿǄĚ�ƭŠēĚƑƙƥîŠēĿŠĳ�ūĲ�ƥĺĚ�ƑūŕĚ�ūĲ�ČūūŕĿŠĳ�ĿŠ�ŞĚĚƥĿŠĳ�ƥĺĚ�¬'Hƙ�ĿŠ�ĚîČĺ�ƑĚŕĚǄîŠƥ�ƙĚČƥūƑ�Ŀƙ�î�
ƎƑĚƑĚƐƭĿƙĿƥĚ�ĲūƑ�ēĚǄĚŕūƎŞĚŠƥ�ūĲ�î�ČūūŕĿŠĳ�ƑūîēŞîƎȦ�

¹ĺĚ�ŠĚĚē�ĲūƑ�ǄîČČĿŠĚ�Čūŕē�ČĺîĿŠƙ�ƥū�Ǜĳĺƥ�ƥĺĚ� ~×T'ȹǧǯ�ƎîŠēĚŞĿČ�Ŀƙ�ūŠŕǋ�ƥĺĚ�Şūƙƥ�ƑĚČĚŠƥ�ĚǊîŞƎŕĚ�ūĲ�
ƥĺĚ�ČĺîŕŕĚŠĳĚ�ūĲ�ŞĚĚƥĿŠĳ�ƥĺĚ�¬'HƙȦ�¹ĺĚ�ƑūŕĚ�ūĲ�Ĳūūē�Čūŕē�ČĺîĿŠƙ�ĿŠ�ŕĿŞĿƥĿŠĳ�Ĳūūē�ŕūƙƙȡ�ƙƭƎƎūƑƥĿŠĳ�ƑƭƑîŕ�
ĚČūŠūŞĿĚƙȡ�îŠē�ēĚČƑĚîƙĿŠĳ�ŞîŕŠƭƥƑĿƥĿūŠ�Ŀƙ�ĿŠČƑĚîƙĿŠĳŕǋ�ċĚĿŠĳ�ƑĚČūĳŠĿǕĚēȦ� ūƑƑĚČƥŕǋ�ŞîŠîĳĚēȡ�Ĳūūē�Čūŕē�
ČĺîĿŠƙ�ČîŠ�ƎƑūǄĿēĚ�îČČĚƙƙ�ĲūƑ�îŕŕ�ƥū�î�ƙîĲĚȡ�ŠƭƥƑĿƥĿūƭƙ�ēĿĚƥ�îŠē�ƑĚēƭČĚ�ĺƭŠĳĚƑ�ǅĺĿŕĚ�ƑîĿƙĿŠĳ�ĿŠČūŞĚƙ�ĲūƑ�
ƙŞîŕŕ�ĲîƑŞĚƑƙ�îŠē�ƥĺūƙĚ�ĚŠĳîĳĚē�ĿŠ�ƥĺĚ�ǛƙĺĿŠĳ�ĿŠēƭƙƥƑǋ�îŠē�ƑĚēƭČĿŠĳ�îċƙūŕƭƥĚ�îŠē�ƑĚŕîƥĿǄĚ�ƎūǄĚƑƥǋȦ��ƭƥ�
ĿŠČƑĚîƙĿŠĳ�ČūūŕĿŠĳ�ƥū�ŞĚĚƥ�ƥĺĚ�¬'Hƙ�Şƭƙƥ�ċĚ�ēūŠĚ�ƙƭƙƥîĿŠîċŕǋȡ�ǅĿƥĺūƭƥ�ĿŠČƑĚîƙĿŠĳ�HOH�ĚŞĿƙƙĿūŠƙ�ȳĚȦĳȦȡ�
ċǋ�ŕūǅĚƑĿŠĳ�ŞĚČĺîŠĿČîŕ�ČūūŕĿŠĳ�ēĚŞîŠēȡ�ƭƙĿŠĳ�ƎîƙƙĿǄĚ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ĺĿĳĺŕǋ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�
ĚƐƭĿƎŞĚŠƥȡ�ĺîƑŠĚƙƙĿŠĳ�ǅîƙƥĚ�îŠē�ĲƑĚĚ�ƥĺĚƑŞîŕ�ƑĚƙūƭƑČĚƙ�îŠē�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋȡ�ĿŠČŕƭēĿŠĳ�ĿŠ�ūĲĲȹĳƑĿē�
ƙĿƥƭîƥĿūŠƙȡ�îǄūĿēĿŠĳ�HOHȹĿŠƥĚŠƙĿǄĚ�ƑĚĲƑĿĳĚƑîŠƥƙȡ�îŠē�ČĺîŠĳĿŠĳ�ċĚĺîǄĿūƑƙȴȦ�
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¹ĺĚ�ĿŞƎŕĿČîƥĿūŠƙ�ĲūƑ�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙȡ�ČŕĿŞîƥĚ�ČĺîŠĳĚȡ�ĺƭŞîŠ�ǅĚŕŕȹċĚĿŠĳȡ�îŠē�ƎƑūēƭČƥĿǄĿƥǋ�ūĲ�ƎƑūǄĿēĿŠĳ�
ČūūŕĿŠĳ�îƑĚ�Šūƥ�ƙƭĲǛČĿĚŠƥŕǋ�ƭŠēĚƑƙƥūūēȦ�qūƙƥ�ēĿƙČƭƙƙĿūŠƙ�ĺîǄĚ�ĲūČƭƙĚē�ūŠ�ƑūūŞ�� �ĚƐƭĿƎŞĚŠƥȡ�ǅĿƥĺūƭƥ�
ČūŠƙĿēĚƑĿŠĳ�ƥĺĚ�Ĳƭŕŕ�ēĿǄĚƑƙĿƥǋ�ūĲ�ČūūŕĿŠĳ�ŠĚĚēƙ�îŠē�ƥĺĚ�ĺūŕĿƙƥĿČ�îƎƎƑūîČĺĚƙ�ŠĚČĚƙƙîƑǋ�ƥū�ŞîŒĚ�îČČĚƙƙ�
ƥū�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƎîƑƥ�ūĲ�ċĿĳĳĚƑ�ƙūŕƭƥĿūŠƙȦ�GūƑ�ĿŠƙƥîŠČĚȡ�ĿŠ�TŠēĿîȡ�ǮǦ�ƎĚƑČĚŠƥ�ūĲ�ĚČūŠūŞĿČîŕŕǋ�îČƥĿǄĚ�
ǅūŞĚŠ�ǅūƑŒ�ĿŠ�îĳƑĿČƭŕƥƭƑĚ�ȳ~ÝG�q�ǨǦǧǮȴȡ�ƙū�ƎūƙƥȹĺîƑǄĚƙƥ�Ĳūūē�ŕūƙƙ�ēƭĚ�ƥū�ŕîČŒ�ūĲ�Čūŕē�ČĺîĿŠƙ�ĺĿŠēĚƑƙ�
ĳĚŠēĚƑ�ĚƐƭîŕĿƥǋ�îŠē�ƑƭƑîŕ�ǅūŞĚŠɄƙ�ĚŞƎūǅĚƑŞĚŠƥȦ� ūūŕĿŠĳ�ŠĚĚēƙ�îƙƙĚƙƙŞĚŠƥƙȡ�ǅĺĿČĺ�ŕĿŠŒ�ČūūŕĿŠĳ�ƥū�¬'H�
ƥîƑĳĚƥƙȡ�ČîŠ�ĺĚŕƎ�ƑîĿƙĚ�îǅîƑĚŠĚƙƙ�ūĲ�ƥĺĚ�ČūŠƥƑĿċƭƥĿūŠ�ƥĺîƥ�ČūūŕĿŠĳ�ČîŠ�ŞîŒĚȦ�gĿŒĚǅĿƙĚȡ�ĿĲ�ƥĺĚ�ŠĚĚēĚē�ƙČîŕĚ�
ūĲ�ČūūŕĿŠĳ�Ŀƙ�ƭŠēĚƑĚƙƥĿŞîƥĚēȡ�Ŀƥ�ČîŠ�ēĚČƑĚîƙĚ�îŞċĿƥĿūŠ�ĿŠ�ƎūŕĿČǋȡ�ĿŠĲƑîƙƥƑƭČƥƭƑĚȡ�îŠē�ƥĚČĺŠūŕūĳǋ�ēĚǄĚŕūƎ-
ŞĚŠƥ�îŠē�ĺîǄĚ�ĲîƑȹƑĚîČĺĿŠĳ�ƙūČĿîŕȡ�ĚČūŠūŞĿČȡ�îŠē�ĚŠǄĿƑūŠŞĚŠƥîŕ�ČūŠƙĚƐƭĚŠČĚƙȦ

ROADMAP OVERVIEW
¹ĺĿƙ�ƑūîēŞîƎ�îĿŞƙ�ƥū�ČūŠŠĚČƥ�îČƥĿūŠƙ�ǅĿƥĺ�ĳūîŕƙȠ�ċƑĿŠĳ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�îƎƎŕĿČîƥĿūŠƙ�ĿŠ�ŕĿŠĚ�
ǅĿƥĺ�ČŕĿŞîƥĚ�ĳūîŕƙȡ�îēîƎƥ�ƥū�ĿŠČƑĚîƙĿŠĳ�ČŕĿŞîƥĚ�ĺĚîƥȡ�îŠē�ƑĚČūĳŠĿǕĚ�ƥĺĚ�ƑūŕĚ�ūĲ�ČūūŕĿŠĳ�ĿŠ�îČĺĿĚǄĿŠĳ�ƥĺĚ�
¬'HƙȦ�¹ĺĚƙĚ�ĳūîŕƙ�îŠē�ƑĚŕîƥĚē�ƥîƑĳĚƥƙ�îƑĚ�Šūƥ�ƎĚƑĲĚČƥŕǋ�îŕĿĳŠĚēȡ�ċƭƥ�ƥĺĚǋ�îƑĚ�ƑĚČūŠČĿŕîċŕĚ�ĿŠ�î�ƙƭƙƥîĿŠîċĿŕ-
Ŀƥǋ�ĲƑîŞĚǅūƑŒȦ��ŕƥĺūƭĳĺ�ƥĺĚ�ƑūîēŞîƎ�ƎƑūƎūƙĚƙ�ƑĚēƭČĿŠĳ�ĚŕĚČƥƑĿČ�ƎūǅĚƑ�ƭƙĚ�ĲūƑ�ČūūŕĿŠĳȡ�Ŀƥ�ČîŠŠūƥ�ƑĚƙūŕǄĚ�
ƥĺĚ�ĿŠĺĚƑĚŠƥ�ČūŠǜĿČƥ�ċĚƥǅĚĚŠ�Ŀƥƙ�ŠĚƥȹǕĚƑū�HOH�ĚŞĿƙƙĿūŠƙ�ƥîƑĳĚƥ�ĲƑūŞ�ČūūŕĿŠĳ�ċǋ�ǨǦǫǦ�îŠē�ƥĺĚ�ĿŞƎîČƥ�ƥĺîƥ�
ĲîĿŕƭƑĚ�ƥū�ēĚČîƑċūŠĿǕĚ�ĳƑĿē�ĚŕĚČƥƑĿČĿƥǋ�Čūƭŕē�ĺîǄĚ�ūŠ�ČūūŕĿŠĳ�ƙĚČƥūƑ�ĚŞĿƙƙĿūŠƙȦ�

¹ĺĚ�ƑūîēŞîƎ�ƭƙĚƙ�î�ŠƭŞċĚƑ�ūĲ�ƎƑĿŠČĿƎŕĚƙ�ƥū�ūƑĳîŠĿǕĚ�îŠē�ƙĚƐƭĚŠČĚ�ƎƑūƎūƙĚē�îČƥĿūŠƙȡ�ĿŠ�ƎîƑƥĿČƭŕîƑȡ�ƥĺĚ�
ĿŞƎūƑƥîŠČĚ�ūĲ�ƥĿŞĚ�ŕîĳƙ�îŠē�ƎƑĚƎîƑĿŠĳ�ĲūƑ�ĲƭƥƭƑĚ�îČƥĿūŠƙȫ�îǄūĿēîŠČĚ�ūĲ�ŕūČŒĿŠĳ�ĿŠ�ĲƭƥƭƑĚ�ĚŞĿƙƙĿūŠƙ�ċĚ-
ČîƭƙĚ�ūĲ�ĿŠîČƥĿūŠ�ƥūēîǋȫ�ūƎƎūƑƥƭŠĿƥĿĚƙ�îŠē�ƭƑĳĚŠČǋ�ƥū�ĳĚŠĚƑîƥĚ�ƐƭĿČŒȡ�ŕūǅȹČūƙƥ�ƑĚƙƭŕƥƙȫ�ƥĺĚ�ŠĚĚē�ƥū�ƑĚîČĺ�
ƙČîŕĚ�ƥū�ŕūǅĚƑ�Čūƙƥƙ�îŠē�ĳĚŠĚƑîƥĚ�ƥƑîŠƙĲūƑŞîƥĿūŠîŕ�ĿŞƎîČƥƙȫ�îŠē�ƥĺĚ�ƥĿŞĚ�Ŀƥ�ǅĿŕŕ�ƥîŒĚ�ƥū�ċƑĿŠĳ�ČūūŕĿŠĳ�ƥū�
ƑĚŞūƥĚȡ�ūĲĲȹĳƑĿē�ŕūČîƥĿūŠƙ�îŠē�ƙūŕǄĚ�ēĿĲǛČƭŕƥ�ƥĚČĺŠūŕūĳĿČîŕ�ČĺîŕŕĚŠĳĚƙȦ�

�îČŒĳƑūƭŠē�ƑĚƎūƑƥƙ�ƥĺîƥ�ČūǄĚƑĚē�ƥĺĚ�ĲūƭƑ�ċƑūîē�îƑĚîƙ�ūĲ�ČūūŕĿŠĳ�ēĚŞîŠē�ĿŠĲūƑŞĚē�ƥĺĚ�ČūŠƙƥƑƭČƥĿūŠ�ūĲ�ƥĺĚ�
ƑūîēŞîƎȠ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�ĲūƑ�ŕĿǄĿŠĳȡ�ŕĚîƑŠĿŠĳȡ�îŠē�ǅūƑŒĿŠĳȫ�Ĳūūē�ƙĚČƭƑĿƥǋ�îŠē�ƎƑūēƭČƥĿūŠȫ�ĺĚîŕƥĺ�ƙĚƑǄĿČĚƙȡ�
ƙîĲĚ�ƙƥūƑîĳĚȡ�îŠē�ƥƑîŠƙƎūƑƥîƥĿūŠȡ�ĿŠČŕƭēĿŠĳ�ūĲ�ǄîČČĿŠĚƙ�îŠē�ŞĚēĿČĿŠĚƙȫ�îŠē�ĿŠēƭƙƥƑĿîŕ�ČūūŕĿŠĳ�îŠē�ĚŠĚƑĳǋ�
ƭƙĚȦ��ČČūƑēĿŠĳŕǋȡ�ƑĚƙĚîƑČĺ�ƑĚƎūƑƥƙ�ĲūƑ�ƙĚǄĚƑîŕ�ƭƙĚƑ�ĳƑūƭƎƙ�ǅĚƑĚ�ƎƑĚƎîƑĚē�ūŠ�ċƭĿŕēĿŠĳƙ�îŠē�ƙƎîČĚ�ČūūŕĿŠĳȡ�
ČūūŕĿŠĳ�îŠē�ƭƑċîŠ�ēĚǄĚŕūƎŞĚŠƥȡ�ĿŠēƭƙƥƑĿîŕ�îŠē�ČūŞŞĚƑČĿîŕ�ČūūŕĿŠĳȡ�ČūūŕĿŠĳ�ĿŠ�ƥƑîŠƙƎūƑƥȡ�Ĳūūē�îŠē�ǄîČČĿŠĚ�
Čūŕē�ČĺîĿŠƙȡ�îŠē�ƑƭƑîŕ�ČūūŕĿŠĳȦ�/îČĺ�ċîČŒĳƑūƭŠē�ƑĚƎūƑƥ�ČūŠƙĿēĚƑĚē�ČūŠēĿƥĿūŠƙ�ĿŠ�î�ƙĚČƥūƑ�îŠē�ƎƑūƎūƙĚē�î�
ǄîƑĿĚƥǋ�ūĲ�îČƥĿūŠƙ�ƥū�ŞĚĚƥ�ČƭƑƑĚŠƥ�îŠē�ĲƭƥƭƑĚ�ČūūŕĿŠĳ�ēĚŞîŠē�ƙƭƙƥîĿŠîċŕǋȦ�

¹îŒĿŠĳ�î�ĺĿĳĺȹŕĚǄĚŕ�ƎĚƑƙƎĚČƥĿǄĚȡ�ƥĺĚ�ƑūîēŞîƎ�ūƑĳîŠĿǕĚƙ�ƥǋƎĿČîŕȡ�ƙƥĚƎȹČĺîŠĳĚ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ĿŠƥū�ƥĺƑĚĚ�
ƑūîēŞîƎ�ēĚČîēĚƙ�ūĲ�îČƥĿūŠȡ�ĲƑūŞ�ǨǦǨǦ�ƥĺƑūƭĳĺ�ǨǦǫǦȡ�îŠē�ƎƑūƎūƙĚƙ�Ƒūîē�ŞîƑŒ�ƥîƑĳĚƥƙ�ĲūƑ�ƥĺĚ�ĚŠē�ūĲ�
ĚîČĺ�ēĚČîēĚ�îƙ�î�ŞĚîƙƭƑĚ�ūĲ�ƎƑūĳƑĚƙƙȦ�¹ĺĚƙĚ�Ƒūîē�ŞîƑŒƙ�ƙĺūƭŕē�ċĚ�ƭŠēĚƑƙƥūūē�îƙ�ŠūƥĿūŠîŕ�ĚǊîŞƎŕĚƙ�
ĿŕŕƭƙƥƑîƥĿŠĳ�ƥĺĚ�ƥǋƎĚ�îŠē�ƙČūƎĚ�ūĲ�ƎƑūĳƑĚƙƙ�ŠĚĚēĚē�îŠē�Şƭƙƥ�ċĚ�ĲƭƑƥĺĚƑ�ČūŠƙĿēĚƑĚē�îŠē�ēĿƙČƭƙƙĚē�ǅĿƥĺ�
ƙƥîŒĚĺūŕēĚƑƙ�îŠē�ŞūēĿǛĚē�ĿŠ�ĲƭƥƭƑĚ�ǄĚƑƙĿūŠƙ�ūĲ�ƥĺĚ�ƑūîēŞîƎȦ



“ THE GOAL MUST 
BE TO ENSURE THAT 
BASIC NEEDS ARE 
MET FOR ALL IN A 
WARMING WORLD.”
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THREE DECADES OF ACTION
PHASE 1 (2020-2030) 

Ŀƙ�ČĺîƑîČƥĚƑĿǕĚē�îƙ�ƥĺĚ�ēĚČîēĚ�ūĲ�ƑĚîēĿŠĚƙƙ�îŠē�ƐƭĿČŒ�ƑĚƙƭŕƥƙ�ƥĺîƥ�ĚŞƎĺîƙĿǕĚƙ�ŕūǅȹČūƙƥ�îŠē�ĺĿĳĺȹĿŞ-
ƎîČƥ�ūƎƎūƑƥƭŠĿƥĿĚƙȡ�îƙ�ǅĚŕŕ�îƙ�ŞĚîƙƭƑĚƙ�ƥū�ƎƑūŞūƥĚ�ƎƑĚƎîƑĚēŠĚƙƙ�îŠē�îǄūĿē�ŕūČŒȹĿŠȦ�'ƭƑĿŠĳ�Ŀƥƙ�ǛƑƙƥ�
ƎĺîƙĚȡ�ƥĺĚ�ƑūîēŞîƎ�ĚŠČūƭƑîĳĚƙ�îČƥūƑƙ�ƥū�ƥîŒĚ�ƥĿŞĚ�ŕîĳƙ�îŠē�ĿŠŠūǄîƥĿūŠ�ŕîĳƙ�ƙĚƑĿūƭƙŕǋ�îŠē�ĿŠǄĚƙƥ�ĿŠ�
ČūūŕĿŠĳȹĿŠĲūƑŞĚē�ƎŕîŠŠĿŠĳ�îŠē�ČîƎîČĿƥǋȦ�¹ĺĚ�ŠĚĚē�ĲūƑ�ĚîƑŕǋ�îŠē�ƭƑĳĚŠƥ�ƙƥƑîƥĚĳĿČ�îČƥĿūŠƙ�ƥū�ƑĚēƭČĚ�
ƙĺūƑƥȹƥĚƑŞ�ĳŕūċîŕ�ǅîƑŞĿŠĳ�ƑîƎĿēŕǋ�ĿŠ�ƥĺĿƙ�ēĚČîēĚ�Ŀƙ�îŕƙū�ƑĚČūĳŠĿǕĚēȡ�ǅĿƥĺ�ƥĺĚ�îĿŞ�ūĲ�ƎŕîƥĚîƭĿŠĳ�HOH�
ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�ǅĺĿŕĚ�îǄūĿēĿŠĳ�ŕūČŒȹĿŠ�ūĲ�ĲƭƥƭƑĚ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ŕūŠĳȹŕĿǄĚē�ĺĿĳĺȹĚŞĿƙƙĿūŠ�
ĚƐƭĿƎŞĚŠƥ�îŠē�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ēĚČĿƙĿūŠƙ�ƥĺîƥ�ĿŠČƑĚîƙĚ�ĲƭƥƭƑĚ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳ�ȳĚȦĳȦȡ�ƭƑċîŠ�ĚǊƎîŠƙĿūŠƙ�
ƥĺîƥ�ĿŠČƑĚîƙĚ�ĺĚîƥ�ĿŠ�ČĿƥĿĚƙȴȦ�¡ĺîƙĚ�ǧ�îŕƙū�ƎƑĚƎîƑĚƙ�ƥĺĚ�Ǝîƥĺǅîǋ�ĲūƑ�îČƥĿūŠƙ�îŠē�ƙČîŕĚȹƭƎ�ĿŠǄĚƙƥŞĚŠƥƙ�
ĿŠ�ƥĺĚ�ƙƭċƙĚƐƭĚŠƥ�ƑūîēŞîƎ�ƎĺîƙĚƙ�îŠē�ƭƑĳĚƙ�ƐƭĿČŒ�îČƥĿūŠ�ƥū�ƙƥƑĚŠĳƥĺĚŠ�ƥĺĚ�ǄîČČĿŠĚ�Čūŕē�ČĺîĿŠ�ĿŠ�ƑĚ-
ƙƎūŠƙĚ�ƥū�ƥĺĚ� ~×T'ȹǧǯ�ƎîŠēĚŞĿČȦ�

PHASE 2 (2030-2040) 

Ŀƙ�ƥĺĚ�ēĚČîēĚ�ūĲ�ŞîƑŒĚƥ�ƥƑîŠƙĲūƑŞîƥĿūŠ�îŠē�ĚǊƎîŠƙĿūŠȦ�TŠ�îēēĿƥĿūŠ�ƥū�ĲƭƑƥĺĚƑ�ŞĚîƙƭƑĚƙ�ƥū�ƎƑūŞūƥĚ�
ƎƑĚƎîƑĚēŠĚƙƙȡ�ƥĺĿƙ�ƎĺîƙĚ�ĚŞƎĺîƙĿǕĚƙ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȡ�Ĳūūē�Čūŕē�ČĺîĿŠƙȡ�îŠē�ƑƭƑîŕ�ČūūŕĿŠĳ�îŠē�ĚǊ-
ƎîŠēĿŠĳ�ČŕĚîŠ�ƙƎîČĚ�ČūūŕĿŠĳȦ�GūƑ�ƥĺĚ�ǛƑƙƥ�ƥĿŞĚȡ�î�ƙĿĳŠĿǛČîŠƥ�ēĚČŕĿŠĚ�ĿŠ�HOH�ĚŞĿƙƙĿūŠƙ�ǅĿŕŕ�ċĚ�îČĺĿĚǄĚēȡ�
îŠē�ƥĺĚ�ŒŠūǅŕĚēĳĚ�îŠē�ĚǊƎĚƑĿĚŠČĚ�ūċƥîĿŠĚē�ĲƑūŞ�¡ĺîƙĚ�ǧȡ�îŕūŠĳ�ǅĿƥĺ�îēǄūČîČǋȡ�îēǄĿƙūƑǋȡ�îŠē�ƎŕîŠ-
ŠĿŠĳ�îČĺĿĚǄĚŞĚŠƥƙȡ�ǅĿŕŕ�ĚŠîċŕĚ�ƎūŕĿČǋ�îČƥĿūŠƙ�îŠē�ĿŠǄĚƙƥŞĚŠƥƙ�ƥĺîƥ�ŕĚîē�ƥū�ĚǊƎîŠƙĿūŠ�ūĲ�ĺĿĳĺŕǋ�ĚŠĚƑ-
ĳǋȹĚĲǛČĿĚŠƥȡ�ŕūǅȹHØ¡ȡ�ČŕĚîŠ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȦ�¹ĺĿƙ�ƎĺîƙĚ�ǅĿŕŕ�îŕƙū�ƙĚĚ�ƙƭƙƥîĿŠĚē�ĿŠƥƑūēƭČƥĿūŠ�ūĲ�Ĳūūē�
Čūŕē�ČĺîĿŠ�ŕūĳĿƙƥĿČƙ�ĿŠƥū�îĳƑĿČƭŕƥƭƑîŕ�îƑĚîƙȡ�ǅĺĿČĺ�ǅĿŕŕ�ċĚŠĚǛƥ�ƑƭƑîŕ�ČūŞŞƭŠĿƥĿĚƙȡ�ƎƑūƥĚČƥ�ĺĚîŕƥĺ�îŠē�
ŕĿǄĚŕĿĺūūēƙȡ�îŠē�ƙƭƎƎūƑƥ�ƎƑūēƭČƥĿǄĚ�ĚČūŠūŞĿĚƙ�ĲūƑ�ċĿŕŕĿūŠƙ�ūĲ�ƎĚūƎŕĚȦ�¹ĺĿƙ�ƎĺîƙĚ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�ƙĿĳŠĿǛČîŠƥ�
ǛŠîŠČĿîŕ�ƑĚƙūƭƑČĚƙ�ċĚČîƭƙĚ�ūĲ�ƥĺĚ�ŕîƑĳĚ�ƙĿǕĚ�ūĲ�ƥĺĚ�ČūūŕĿŠĳ�ŞîƑŒĚƥ�îŠē�ƎūƥĚŠƥĿîŕŕǋ�ĺĿĳĺĚƑȹČūƙƥ�ƥĚČĺŠūŕ-
ūĳĿĚƙ�ċĚĿŠĳ�ēĚƎŕūǋĚēȡ�îƙ�ǅĚŕŕ�îƙ�ƙƥƑūŠĳ�ƎƭċŕĿČ�ČūŞŞĿƥŞĚŠƥ�îŠē�ĚŠĳîĳĚŞĚŠƥ�ƥū�ċƑĿŠĳ�ČūūŕĿŠĳ�ƥū�ƑƭƑîŕ�
ČūŞŞƭŠĿƥĿĚƙȦ�

PHASE 3 (2040-2050) 

ǅĿŕŕ�ƙĚĚ�ƥĺĚ�ĚŞĚƑĳĚŠČĚ�ūĲ�î�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚČūŠūŞǋ�ĿŠ�ǅĺĿČĺ�ĺƭŞîŠ�îČƥĿǄĿƥĿĚƙ�ǅĿŕŕ�ĺîǄĚ�îČČĚƙƙ�ƥū�
ƑĚŕĿîċŕĚȡ�ƙƭƙƥîĿŠîċŕĚ�ĲūƑŞƙ�ūĲ�ČūūŕĿŠĳ�ĲūƑ�ĚŠĺîŠČĚē�ƎƑūēƭČƥĿǄĿƥǋȡ�ĺĚîŕƥĺȡ�ƙîĲĚƥǋȡ�îŠē�ČūŞĲūƑƥȦ�Gƭŕŕ�îČČĚƙƙ�
ƥū�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ǅĺū�ŠĚĚē�îŠē�ēĚƎĚŠē�ūŠ�Ŀƥ�ǅĿŕŕ�ċĚ�ƑĚîŕĿǕĚē�ĿŠ�¡ĺîƙĚ�ǩȦ�¬ŞîƑƥ�ƭƑċîŠ�îŠē�ƑƭƑîŕ�ēĚƙĿĳŠȡ�
ǕĚƑūȹĚŠĚƑĳǋ�ċƭĿŕēĿŠĳƙȡ�ĚŞĿƙƙĿūŠƙȹĲƑĚĚ�ŞūċĿŕĚ�ČūūŕĿŠĳȡ�ŠĚǅ�ƥĚČĺŠūŕūĳĿĚƙȡ�îŠē�ƙǋƙƥĚŞƙ�ƥĺĿŠŒĿŠĳ�ǅĿŕŕ�ČūŞĚ�
ƥūĳĚƥĺĚƑȦ�¹ĺĚ�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ƙǋŞċĿūƙĿƙ�ȳĚȦĳȦȡ�ƥƑĿȹĳĚŠĚƑîƥĿūŠ�ūĲ�ƎūǅĚƑȡ�ĺĚîƥȡ�îŠē�ČūūŕĿŠĳȴ�ǅĿŕŕ�ĚŠîċŕĚ�ĺĿĳĺŕǋ�
ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙȡ�ČūŞċĿŠĚē�ǅĿƥĺ�ƥĺĚ�ƭƙĚ�ūĲ�ƑĚŠĚǅîċŕĚƙ�îŠē�ǅîƙƥĚ�ƥĺĚƑŞîŕ�ƑĚƙūƭƑČĚƙȡ�ƥū�îČĺĿĚǄĚ�
ŠĚƥȹǕĚƑū�HOH�ĚŞĿƙƙĿūŠƙ�ċǋ�ǨǦǫǦȦ�¡ĺîƙĚ�ǩ�îĿŞƙ�ƥū�ċĚ�ǄĿƙĿūŠîƑǋ�ǅĿƥĺ�ƑĚƙƎĚČƥ�ƥū�ƎƑūƎūƙĚē�îČƥĿǄĿƥĿĚƙ�îŠē�ĿŠ�
ƥĚƑŞƙ�ūĲ�îČĺĿĚǄĿŠĳ�ƥĺĚ�ŠĚƥȹǕĚƑū�ĚŞĿƙƙĿūŠƙ�ƥîƑĳĚƥ�ĲƑūŞ�ČūūŕĿŠĳ�ƙĚČƥūƑƙ�ȳǅĺĿŕĚ�îŕŕūǅĿŠĳ�ĲūƑ�ūĲĲƙĚƥƙȴ�ċƭƥ�Šūƥ�
ŞūƑĚ�ƙū�ƥĺîŠ�ƥĺĚ�¡îƑĿƙ�ČŕĿŞîƥĚ�ĳūîŕƙȡ�ǅĺĿČĺ�îƑĚ�ǄĿƙĿūŠîƑǋ�îŠē�ŠĚČĚƙƙîƑǋȦ

FINANCE
GĿŠîŠČĿŠĳȵĲƑūŞ�ƎƑĿǄîƥĚ�îŠē�ƎƭċŕĿČ�ƙūƭƑČĚƙȵĿƙ�î�ČƑĿƥĿČîŕ�ŠĚĚē�ĿŠ�îŕŕ�ČūūŕĿŠĳ�ƙĚČƥūƑƙ�îŠē�ŞîƑŒĚƥƙȡ�ƎîƑƥĿČƭ-
ŕîƑŕǋ�ƥū�ūǄĚƑČūŞĚ�ƥĺĚ�ǛƑƙƥȹČūƙƥ�ċîƑƑĿĚƑ�îŠē�ƙƭƎƎūƑƥ�ƑĚƙĚîƑČĺ�îŠē�ēĚǄĚŕūƎŞĚŠƥ�ȳ¤ʁ'ȴȡ�ĚîƑŕǋȹƙƥîĳĚ�ĿŠŠū-
ǄîƥĿūŠȡ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ƥĺîƥ�ĲîČĿŕĿƥîƥĚ�îĲĲūƑēîċŕĚ�ƭŠĿǄĚƑƙîŕ�îČČĚƙƙȦ�¹ĺĚ�ƎūƥĚŠƥĿîŕ�ĚČūŠūŞĿČ�ĳîĿŠƙ�îƑĚ�
ŕîƑĳĚȦ�GūƑ�ĿŠƙƥîŠČĚȡ�ƥĺĚ�TŠƥĚƑŠîƥĿūŠîŕ�/ŠĚƑĳǋ��ĳĚŠČǋ�/ĲǛČĿĚŠƥ� ūūŕĿŠĳ�¬ČĚŠîƑĿū�Ŀƙ�ċîƙĚē�ūŠ�ČūŞŞĚƑČĿîŕ�
îēūƎƥĿūŠ�ūĲ�ŞūƑĚȹĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ȳîƥ�ĿŠĿƥĿîŕŕǋ�ĺĿĳĺĚƑ�Čūƙƥƙȴ�ƥĺîƥ�ǅĿŕŕ�ƎƑūēƭČĚ�ŠĚƥ�ƙîǄĿŠĳƙ�ūĲ�îŕ-
Şūƙƥ�À¬'ǩ�ƥƑĿŕŕĿūŠ�ĲƑūŞ�ǨǦǧǭ�ƥū�ǨǦǫǦȦ�¡ƭċŕĿČ�îŠē�ƎƑĿǄîƥĚ�ǛŠîŠČĿŠĳ�ūĲ�ĚîƑŕǋȹƙƥîĳĚ�ƥĚČĺŠūŕūĳĿĚƙ�ĺîƙ�ċĚĚŠ�
ƙĺūǅŠ�ƥū�ċĚ�ƙƭČČĚƙƙĲƭŕ�ĿŠ�ƥĺĚ�ČîƙĚ�ūĲ�ƙūŕîƑ�îŠē�ǅĿŠē�ƥĚČĺŠūŕūĳĿĚƙȡ�ǋĚƥ�ūŠŕǋ�îŠ�ĚƙƥĿŞîƥĚē�ǦȦǦǪ�ƎĚƑČĚŠƥ�ūĲ�
ūĲǛČĿîŕ�ēĚǄĚŕūƎŞĚŠƥ�îƙƙĿƙƥîŠČĚ�Ŀƙ�ēĿƑĚČƥĚē�îƥ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȦ�
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GĿŠîŠČĿîŕ�ŠĚĚēƙȡ�ČĺîŕŕĚŠĳĚƙȡ�îŠē�ūƎƎūƑƥƭŠĿƥĿĚƙ�ǄîƑǋ�ĳƑĚîƥŕǋ�îČƑūƙƙ�ČūūŕĿŠĳ�ƙĚČƥūƑƙȫ�îƎƎŕĿČîƥĿūŠƙȫ�ŏƭƑĿƙēĿČ-
ƥĿūŠƙȫ�îŠē�ƎƑĿǄîƥĚȡ�ČūŞŞĚƑČĿîŕȡ�îŠē�ƎƭċŕĿČ�ƭƙĚƑƙȦ�Tƥ�Ŀƙ�ĿŞƎūƑƥîŠƥ�ƥū�ĚǄîŕƭîƥĚ�ƥĺĚ�ǛŠîŠČĿîŕ�ƙĚƥƥĿŠĳƙ�ǅĿƥĺĿŠ�
ǅĺĿČĺ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�îƑĚ�ċĚĿŠĳ�ƎŕîŠŠĚē�ƥū�ēĚƥĚƑŞĿŠĚ�îƙƙūČĿîƥĚē�Čūƙƥƙ�îŠē�ċĚŠĚǛƥƙȡ�îƙ�
ǅĚŕŕ�îƙ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�îŠē�ǛŠîŠČĿîŕ�ƙƥƑîƥĚĳĿĚƙȦ�GūƑ�ĿŠƙƥîŠČĚȡ�Ĳūūē�Čūŕē�ČĺîĿŠƙ�îŠē�ČūŞŞƭŠĿƥǋ�ČūūŕĿŠĳ�
ĺƭċƙ�ČîŠ�ċĚ�ČūŞŞĚƑČĿîŕŕǋ�ƎƑūǛƥîċŕĚ�îŠē�Şîǋ�ĺîǄĚ�îČČĚƙƙ�ƥū�ƎƑĿǄîƥĚ�ǛŠîŠČĿŠĳȡ�ǅĺĚƑĚîƙ�ČĿƥĿĚƙ�Şîǋ�ǛŠē�Ŀƥ�
ēĿĲǛČƭŕƥ�ƥū�ǛŠîŠČĚ�ƥĺĚ�ŞĿƥĿĳîƥĿūŠ�ūĲ�ƭƑċîŠ�ĺĚîƥ�îŠē�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĿŠǄĚƙƥŞĚŠƥƙ�ƥĺîƥ�ċĚŠĚǛƥ�ƥĺĚ�ĳĚŠ-
ĚƑîŕ�ƎƭċŕĿČȦ�¬ĚǄĚƑîŕ�ĿŠŠūǄîƥĿǄĚ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ĺîǄĚ�ƙĺūǅŠ�ƎƑūŞĿƙĚ�ĲūƑ�ŞĚĚƥĿŠĳ�ǛŠîŠČĿîŕ�ŠĚĚēƙȡ�ƙƭČĺ�îƙ�
ČūūŕĿŠĳȹîƙȹîȹƙĚƑǄĿČĚ�ȳ îî¬ȴ�ƙČĺĚŞĚƙ�îŠē�ƎƭċŕĿČ�ċƭŕŒ�ƎƑūČƭƑĚŞĚŠƥ�ȳ'ƑĚǋĲƭƙƙ�Ěƥ�îŕȦ�ǨǦǨǦȫ�¬/ĲūƑ�ŕŕ�ǨǦǧǮȫ�
ǨǦǨǦȴȦ

�ǅîƑĚŠĚƙƙ�ūĲ�ƥĺĚ�ĿŞƎūƑƥîŠČĚ�ūĲ�ČūūŕĿŠĳ�ĺîƙ�ĳƑūǅŠ�îŞūŠĳ�ēĚǄĚŕūƎŞĚŠƥ�ǛŠîŠČĚ�ĿŠƙƥĿƥƭƥĿūŠƙ�îŠē�ƎĺĿŕîŠ-
ƥĺƑūƎĿČ�ūƑĳîŠĿǕîƥĿūŠƙ�ȳŠūƥîċŕǋ�ƥĺĚ�eĿĳîŕĿ� ūūŕĿŠĳ�/ĲǛČĿĚŠČǋ�¡ƑūĳƑîŞ�ȳeȹ /¡ȴȴȡ�îŠē�ĳƑĚîƥĚƑ�îƥƥĚŠƥĿūŠ�ĺîƙ�
ċĚĚŠ�ƎîĿē�ƥū�ǛŠîŠČĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ȳĚȦĳȦȡ�ĲƑūŞ�ČŕĿŞîƥĚ�ǛŠîŠČĚ�ƙūƭƑČĚƙ�ƙƭČĺ�îƙ�ƥĺĚ�
HƑĚĚŠ� ŕĿŞîƥĚ�GƭŠē�ȳH Gȴȴȡ�îŕƥĺūƭĳĺ�îČƥĿūŠ�ƥū�ČūūƑēĿŠîƥĚ�ēĿǄĚƑƙĚ�ƙūƭƑČĚƙ�ūĲ�ǛŠîŠČĚ�ƥū�ĚŠČūƭƑîĳĚ�ĚŠĚƑĳǋ�
ĚĲǛČĿĚŠČǋ�ĿŞƎƑūǄĚŞĚŠƥƙ�ĿŠ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ǅĺĿŕĚ�ƎĺîƙĿŠĳ�ēūǅŠ�ĺǋēƑūǜƭūƑūČîƑċūŠ�ƑĚĲƑĿĳĚƑîŠƥƙ�Ŀƙ�
ƭƑĳĚŠƥŕǋ�ŠĚĚēĚēȦ�

ROADMAP IMPLEMENTATION
��ƑūîēŞîƎ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ǅĿŕŕ�ŠĚČĚƙƙîƑĿŕǋ�ĚǄūŕǄĚ�ĿŠ�ƙƥîĳĚƙȡ�ǅĿƥĺ�ĿŠČƑĚîƙĿŠĳ�îǅîƑĚŠĚƙƙȡ�ŒŠūǅŕ-
ĚēĳĚȡ�ƙƭƎƎūƑƥȡ�îŠē�ƎūŕĿČǋ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ēƑĿǄĿŠĳ�ƥĚČĺŠūŕūĳǋ�ƑĚƙĚîƑČĺȡ�ŠĚǅ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�ČîƎîČĿƥǋ�ċƭĿŕē-
ĿŠĳȡ�îŠē�ĳƑĚîƥĚƑ�ĿŠƥĚĳƑîƥĿūŠ�ūĲ�ƥĺĚƑŞîŕ�ēĚŞîŠēƙ�ĿŠƥū�ĚŠĚƑĳǋ�ƙƥƑîƥĚĳĿĚƙȦ�Tƥ�ǅĿŕŕ�ĲƭƑƥĺĚƑ�ƑĚƐƭĿƑĚ�îŠ�ūŠĳūĿŠĳ�
ǜĚǊĿċŕĚ�ƎƑūČĚƙƙ�ƥū�îČČūŞŞūēîƥĚ�ŕĚƙƙūŠƙ�ŕĚîƑŠĚē�îŠē�ČĺîŠĳĿŠĳ�ČūŠēĿƥĿūŠƙȦ�

¹ĺĚƑĚ�Ŀƙ�Šū�ūŠĚȹƙĿǕĚȹǛƥƙȹîŕŕ�ƙūŕƭƥĿūŠȦ�/ǄĚƑǋūŠĚ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�ČūūŕĿŠĳȡ�îŕƥĺūƭĳĺ�îēîƎƥîƥĿūŠ�ƥîƑĳĚƥƙȡ�ƎƑĿūƑĿƥĿĚƙȡ�
ĳūîŕƙȡ�ƑĿƙŒ�ūĲ�ĺĚîƥ�ĿŞƎîČƥƙȡ�îŠē�ČūūŕĿŠĳ�ēĚŞîŠē�ǅĿŕŕ�ǄîƑǋ�ČūŠƙĿēĚƑîċŕǋ�îČƑūƙƙ�ČūƭŠƥƑĿĚƙȦ��ƙ�î�ƙƥîƑƥĿŠĳ�
ƎūĿŠƥȡ�ČūƭŠƥƑĿĚƙ�Şƭƙƥ�ƭŠēĚƑƥîŒĚ�Ƒūċƭƙƥ�ŠĚĚēƙ�îƙƙĚƙƙŞĚŠƥƙ�ƥū�ċĚƥƥĚƑ�ƭŠēĚƑƙƥîŠē�ƥĺĚĿƑ�ČîƎîČĿƥǋ�îŠē�Čūūŕ-
ĿŠĳ�ēĚŞîŠē�îŠē�ƥū�ĿŠĲūƑŞ�ƥĺĚĿƑ�ČūūŕĿŠĳ�ƙƥƑîƥĚĳĿĚƙ�îŠē�s �¡ƙ�ȳ¬/ĲūƑ�ŕŕ�ǨǦǧǯċȫ�eȹ /¡�ŠȦēȦǪȴȦ

¤ĚČūĳŠĿǕĿŠĳ�ƥĺĚ�ŠĚĚē�ƥū�ĚŠĳîĳĚ�î�ċƑūîē�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�Ŀƙ�ƥĺĚ�ƙƥîƑƥĿŠĳ�ƎūĿŠƥ�ĲūƑ�ĿŞƎŕĚŞĚŠƥîƥĿūŠȦ�¹ĺĚ�
ŕūŠĳȹƥĚƑŞ�ċĚŠĚǛƥƙ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îƑĚ�ČŕĚîƑ�ċƭƥ�îƑĚ�Šūƥ�ƙĚƑǄĚē�ċǋ�ƙĺūƑƥȹƥĚƑŞ�ČūŞŞĚƑČĿîŕ�ĿŠƥĚƑĚƙƥƙ�
ūƑ�ċǋ�ĳūǄĚƑŠŞĚŠƥƙ�ŞîǊĿŞĿǕĿŠĳ�ƎūŕĿƥĿČîŕ�ƙƭƎƎūƑƥ�ċǋ�ƙĿēĚƙƥĚƎƎĿŠĳ�ċƭƑēĚŠƙūŞĚ�ƎūŕĿČĿĚƙȡ�ǅĺĿČĺ�ČūŞċĿŠĚē�
ČîŠ�ŕĚîē�ƥū�ƙƭċūƎƥĿŞîŕ�ŠūŠČūūƎĚƑîƥĿǄĚ�ūƭƥČūŞĚƙ�ȳĚȦĳȦȡ�ŞîƑŒĚƥ�ĲîĿŕƭƑĚȡ�ƭŠƙƭƙƥîĿŠîċŕĚ�ēĚǄĚŕūƎŞĚŠƥȴȦ

'ĚŕĿǄĚƑĿŠĳ�î�ƙǋƙƥĚŞƙ�îƎƎƑūîČĺ�ƥū�ČūūŕĿŠĳ�ēĚŞîŠē�Čîŕŕƙ�ĲūƑ�ĚƙƥîċŕĿƙĺĿŠĳ�î�ČūŞŞūŠ�ǄĿĚǅƎūĿŠƥ�ūŠ�ƙĺîƑĚē�
ĳūîŕƙȡ�ČūūƑēĿŠîƥĿŠĳ�ēĚŕĿǄĚƑǋ�ƎîƑƥŠĚƑƙȡ�ĲūƙƥĚƑĿŠĳ�ČūŕŕîċūƑîƥĿūŠ�ċĚƥǅĚĚŠ�ĳūǄĚƑŠŞĚŠƥ�îŠē�ĿŠēƭƙƥƑǋȡ�ĲūƑŞƭ-
ŕîƥĿŠĳ�ƎūŕĿČǋ�ƙƭƎƎūƑƥĚē�ċǋ�ǛŠîŠČĚȡ�ĿŠǜƭĚŠČĿŠĳ�îČîēĚŞĿČ�ƑĚƙĚîƑČĺȡ�ƎƭƙĺĿŠĳ�ĿŠŠūǄîƥĿūŠȡ�ēĚǄĚŕūƎĿŠĳ�ŠĚǅ�
ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�îŠē�îēūƎƥĿŠĳ�ƙǋƙƥĚŞƙ�ƙūŕƭƥĿūŠƙ�îƥ�ƙČîŕĚȦ�

¹ĺĚ�ƑūîēŞîƎ�ĿēĚŠƥĿǛĚƙ�ƥĺĚ�ƥǋƎĚƙ�ūĲ�ƙƥîŒĚĺūŕēĚƑƙ�îŠē�îČƥūƑƙ�ƥĺîƥ�Şƭƙƥ�ČūŞĚ�ƥūĳĚƥĺĚƑ�ƥū�ĿŞƎŕĚŞĚŠƥ�ƎƑū-
ƎūƙĚē�îČƥĿūŠƙȦ�¹ū�ĿŞƎŕĚŞĚŠƥ�ƥĺĚ�ƑūîēŞîƎȡ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�Şƭƙƥ�ƥîŒĚ�îƥ�ŕĚîƙƥ�ƥĺĚ�ĲūŕŕūǅĿŠĳ�
ǛǄĚ�ƙƥĚƎƙȦ

• ¤ĚîČĺ�îĳƑĚĚŞĚŠƥ�ūŠ�î�ƑūîēŞîƎȡ�Ŀƥƙ�ĳūîŕƙ�îŠē�ƥîƑĳĚƥƙȡ�îŠē�ƎƑĿūƑĿƥǋ�ĿŠƥĚƑǄĚŠƥĿūŠƙȦ

• 'ĚǄĚŕūƎ�ƙƎĚČĿǛČȡ�ēĚƥîĿŕĚē�îČƥĿūŠ�ƎŕîŠƙ�ȳĚȦĳȦȡ�ĲūƑ�ČūƭŠƥƑĿĚƙ�îŠē�ƙĚČƥūƑƙȴȦ

• �ƙƙĿĳŠ�ƑūŕĚƙ�ƥū�ƙƥîŒĚĺūŕēĚƑ�îČƥūƑƙ�îŠē�ĿŠƙƥĿƥƭƥĿūŠƙ�îŠē�ēĚǛŠĚ�ƥĺĚ�ƥĿŞĚĲƑîŞĚȦ�

• 'ĚǄĚŕūƎ�î�ƥƑîČŒĿŠĳ�ƙǋƙƥĚŞ�ĲūƑ�ŞūŠĿƥūƑĿŠĳȡ�îƙƙĚƙƙĿŠĳȡ�îŠē�ƑĚƎūƑƥĿŠĳ�ūŠ�ƎƑūĳƑĚƙƙ�îŠē�ČĺîŕŕĚŠĳĚƙȦ

• �ƙƙĿĳŠ�ƑĚƙƎūŠƙĿċĿŕĿƥǋ�îŠē�î�ƥĿŞĚĲƑîŞĚ�ĲūƑ�ƑĚǄĿƙĿŠĳ�ƥĺĚ�ƑūîēŞîƎ�îŠē�ƑĚŕîƥĚē�îČƥĿūŠ�ƎŕîŠƙȦ
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�ƙ�ƥĺĚ�ŕîŠēƙČîƎĚ�ČĺîŠĳĚƙȡ�Ŀƥ�ǅĿŕŕ�ċĚ�ĿŞƎūƑƥîŠƥ�ƥū�ƭƎēîƥĚ�îŠē�ƑĚǛŠĚ�ƥĺĚ�ƑūîēŞîƎ�îŠē�ƑĚŕîƥĚē�îČƥĿūŠ�
ƎŕîŠƙ�ƑĚĳƭŕîƑŕǋȦ�¹ĺĚƙĚ�ƭƎēîƥĚƙ�Şƭƙƥ�ċĚ�ŕĿŠŒĚē�ƥū�ūƥĺĚƑ�ĿŠƥĚƑŠîƥĿūŠîŕ�ƎƑūČĚƙƙĚƙȡ�ƙƭČĺ�îƙ�ƥĺĚ�ŠîƥĿūŠîŕŕǋ�
ēĚƥĚƑŞĿŠĚē�ČūŠƥƑĿċƭƥĿūŠ�ȳs' ȴ�ƎƑūČĚƙƙ�ƭŠēĚƑ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥȡ�ĿŠČƑĚîƙĿŠĳ�ŕĚǄĚŕƙ�ūĲ�ČŕĿŞîƥĚ�îŞċĿƥĿūŠƙȡ�
îēŏƭƙƥŞĚŠƥƙ�ƥū�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥȡ�îŠē�ƎūƙƙĿċŕĚ�ƑĚǄĿƙĿūŠ�ūĲ�ƥĺĚ�¬'Hƙ�îĲƥĚƑ�ǨǦǩǦȦ

¹ĺĚ�ƑūîēŞîƎ�ČîŠ�ċĚ�ƙĚƥ�ƭƎ�ƥū�ĲîČĿŕĿƥîƥĚ�îĳƑĚĚŞĚŠƥƙ�îŞūŠĳ�ƙƥîŒĚĺūŕēĚƑƙȡ�ĿŠČŕƭēĿŠĳ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȡ�
ŠîƥĿūŠîŕ�ĳūǄĚƑŠŞĚŠƥƙȡ�îŠē�ĚŠîċŕĿŠĳ�ūƑĳîŠĿǕîƥĿūŠƙȡ�ǅĺū�îŕŕ�ƙƥîŠē�ƥū�ƑĚîƎ�ŕūŠĳȹƥĚƑŞ�ċĚŠĚǛƥƙ�ĲƑūŞ�Čū-
ūƎĚƑîƥĿŠĳ�ūŠ�Ŀƥƙ�ĿŞƎŕĚŞĚŠƥîƥĿūŠȦ�¹ĺĚƙĚ�ċĚŠĚǛƥƙ�îƑĚ�ĿŠƥĚƑēĚƎĚŠēĚŠƥ�îŠē�ĿŠČŕƭēĚ�ĳƑūǅƥĺ�îŠē�îČČĚƙƙ�ƥū�
ŠĚǅ�ČƭƙƥūŞĚƑƙ�îŠē�ŞîƑŒĚƥƙ�ĲƑūŞ�ČūūŕĿŠĳȹĲūƑȹîŕŕ�ƎƑūĳƑîŞƙ�ĲūƑ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȡ�ĚŠĺîŠČĚē�ƑĚƙĿŕĿĚŠČĚ�
ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚȡ�ƙūČĿūĚČūŠūŞĿČ�ēĚǄĚŕūƎŞĚŠƥ�îŠē�ČūȹċĚŠĚǛƥƙ�ĲūƑ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȡ�îŠē�ĿŠČƑĚîƙĿŠĳ�
ĿŠǄĚƙƥŞĚŠƥƙ�ĿŠ�ƎūǄĚƑƥǋ�îŕŕĚǄĿîƥĿūŠ�îŠē�ĳŕūċîŕ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�ŞĿƥĿĳîƥĿūŠ�îŠē�îēîƎƥîƥĿūŠ�ĲūƑ�ēĚǄĚŕūƎŞĚŠƥ�
ĿŠƙƥĿƥƭƥĿūŠƙ�ȳîŠē�ƥĺĚĿƑ�ēūŠūƑƙȴȦ�

KEY CONCLUSIONS AND NEXT STEPS 
¹ĺĿƙ�ƑĚƎūƑƥ�ČîŞĚ�ƥū�ČūŠČŕƭƙĿūŠƙȡ�ŞîŒĚƙ�ƑĚČūŞŞĚŠēîƥĿūŠƙȡ�îŠē�ĚŠČūƭƑîĳĚƙ�ƭƑĳĚŠƥ�ŠĚǊƥ�ƙƥĚƎƙ�ƥĺîƥ� 
ƥĺĚ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�Şîǋ�ǅîŠƥ�ƥū�ČūŠƙĿēĚƑ�ĿŠēĚƎĚŠēĚŠƥŕǋ�ūĲ�ƥĺĚ�ƙƎĚČĿǛČƙ�ūĲ�ƥĺĿƙ�ƑūîēŞîƎȦ� 
¬ūŞĚ�ūĲ�ƥĺĚƙĚ�îƑĚȠ�

SUSTAINABLE COOLING CHALLENGE 
�ƙ�ǅĚ�ƥƑîŠƙĿƥĿūŠ�ƥū�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋȡ�Ŀƥ�Ŀƙ�ĿŞƎūƑƥîŠƥ�ƥū�ƑĚČūĳŠĿǕĚ�ƥĺîƥ�ČūūŕĿŠĳ�Ŀƙ�ĚƙƙĚŠƥĿîŕ�ƥū�îČĺĿĚǄĿŠĳ�
ēĚǄĚŕūƎŞĚŠƥ�ĳūîŕƙ�îŠē�Ŀƙ�î�ƑîƎĿēŕǋ�ĳƑūǅĿŠĳ�ČūŠƥƑĿċƭƥūƑ�ƥū�ĚŠĚƑĳǋ�ēĚŞîŠēȦ�¹ĺĚ�ċîƑƑĿĚƑƙ�ƥū�îČĺĿĚǄĿŠĳ 
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ċǋ�ǨǦǫǦ�îƑĚ�ĺĿĳĺȡ�îŠē�î�ĺūƥƥĚƑ�ČŕĿŞîƥĚ�îŠē�ĚČūŠūŞĿČ�ĳƑūǅƥĺ�ǅĿŕŕ�ŞîŒĚ�ƥĺĚŞ�ĺĿĳĺĚƑȦ� 
��ƥƑîŠƙĲūƑŞîƥĿūŠ�ĿŠ�ƥĺĿŠŒĿŠĳȡ�ƥĚČĺŠūŕūĳĿĚƙȡ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�Ŀƙ�ƑĚƐƭĿƑĚē�ƥū�ĚŠƙƭƑĚ�ƥĺîƥ�ČūūŕĿŠĳ�ČîŠ�
ĺĚŕƎ�ŞĚĚƥ�ĳŕūċîŕ�ČŕĿŞîƥĚ�îŠē�ƙƭƙƥîĿŠîċŕĚ�ēĚǄĚŕūƎŞĚŠƥ�ĳūîŕƙȦ�

SIZE OF THE CHALLENGE
¡îƑƥŕǋ�ċĚČîƭƙĚ�ūĲ�ƥĺĚ�ŕîČŒ�ūĲ�îēĚƐƭîƥĚ�ēîƥîȡ�ŕĿƥƥŕĚ�ǅūƑŒ�ĺîƙ�ċĚĚŠ�ƎĚƑĲūƑŞĚē�ċƭƥ�Ŀƙ�ƭƑĳĚŠƥŕǋ�ŠĚĚēĚē�ƥū�
ƐƭîŠƥĿĲǋ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�ČūūŕĿŠĳ�ǄūŕƭŞĚƙ�ƥĺîƥ�ǅĿŕŕ�ċĚ�ƑĚƐƭĿƑĚēȡ�îŠē�ƥĺĚ�îƙƙūČĿîƥĚē�ĚŠĚƑĳǋ�ēĚŞîŠēƙ�îŠē�
ĚŠǄĿƑūŠŞĚŠƥîŕ�ĿŞƎîČƥƙȦ�ØĚ�Şƭƙƥ�ŕĚîƑŠ�ƥĺĚ�Čūƙƥƙ�ūĲ�ēĚŕĿǄĚƑĿŠĳ�ŞūƑĚ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�îŠē�ŞĚĚƥĿŠĳ�ƥĺĚ�
ƑĚƐƭĿƑĚŞĚŠƥƙ�ūĲ�ƥĺĚ�¬'Hƙ�îŠē�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ǅĺĿŕĚ�ƑĚēƭČĿŠĳ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ 
ƥū�ŠĚƥȹǕĚƑūȦǧ

SYSTEMS THINKING
��ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚČūŠūŞǋ�ǅĿŕŕ�ċĚ�ƎūƙƙĿċŕĚ�ūŠŕǋ�ǅĿƥĺ�ŞƭČĺ�ĳƑĚîƥĚƑ�ĚĲĲūƑƥ�ƥū�ƎƑūŞūƥĚ�ĺūŕĿƙƥĿČ�ƙūŕƭ-
ƥĿūŠƙ�îŠē�îĳĳƑĚĳîƥĚ�ĚŠē�ƭƙĚƙ�ƥū�ĲîČĿŕĿƥîƥĚ�ČūŞŞĚƑČĿîŕ�ƙČîŕĚȦ���ƙǋƙƥĚŞƙ�îƎƎƑūîČĺ�Čîŕŕƙ�ĲūƑ�ƭŠēĚƑƙƥîŠē-
ĿŠĳ�îŠē�ČūŠƙĿēĚƑîƥĿūŠ�ūĲ�ƥĺĚ�ĿŠƥĚƑēĚƎĚŠēĚŠČĿĚƙ�îŞūŠĳ�ĺĿĳĺŕǋ�ĿŠƥĚƑƥǅĿŠĚē�ĚČūŠūŞĿČȡ�ƙūČĿîŕȡ�ƎūŕĿƥĿČîŕȡ�
îŠē�ĚŠǄĿƑūŠŞĚŠƥîŕ�ƙǋƙƥĚŞƙ�îŠē�ƥĺĚ�ēǋŠîŞĿČ�ĿŞƎîČƥƙ�ƥĺîƥ�ēĚČĿƙĿūŠƙ�ŞîēĚ�ǅĿƥĺĿŠ�ƥĺĚ�ČūūŕĿŠĳ�ƙĚČƥūƑƙ�
ĺîǄĚ�ūŠ�ƥĺĚƙĚ�ĚŕĚŞĚŠƥƙȦ

1 •   One exception to this is the modeling work that University of Birmingham (2018a) has undertaken.
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THINKING THERMALLY
¬ūŕƭƥĿūŠƙ�îŠē�ƙƥƑîƥĚĳĿĚƙ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�ŞūƑĚ�ƥĺîŠ�ĿŠČƑĚîƙĿŠĳ�ƥĺĚ�ĚĲǛČĿĚŠČǋ�ūĲ�ĚŕĚČƥƑĿČîŕŕǋ�ēƑĿǄĚŠ�ȳǄîƎūƑ�
ČūŞƎƑĚƙƙĿūŠȴ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ƑĚŠĚǅîċŕĚ�ĚŕĚČƥƑĿČĿƥǋ�ĳĚŠĚƑîƥĿūŠȦ�TŠ�î�ċƑūîē�ƙĚŠƙĚȡ�ƥĺĿŠŒĿŠĳ�ƥĺĚƑŞîŕŕǋ�ǛƑƙƥ�
ƑĚƐƭĿƑĚƙ�ƭŠēĚƑƙƥîŠēĿŠĳ�ƥĺĚ�ŞƭŕƥĿƎŕĚ�ČūūŕĿŠĳ�ŠĚĚēƙ�ūĲ�ƭƑċîŠ�îŠē�ƑƭƑîŕ�ČūŞŞƭŠĿƥĿĚƙȫ�ƥĺĚ�ƙĿǕĚȡ�ŕūČîƥĿūŠȡ�îŠē�
îǄîĿŕîċĿŕĿƥǋ�ūĲ�ĲƑĚĚȡ�ǅîƙƥĚȡ�îŠē�ǅƑūŠĳȹƥĿŞĚ�ĚŠĚƑĳǋ�ƑĚƙūƭƑČĚƙȫ�îŠē�ƙǋƙƥĚŞ�ĿŠƥĚƑēĚƎĚŠēĚŠČĿĚƙȦ�¹ĺĚŠ�ƥĺĚ�
ƑĿĳĺƥ�ŞĿǊ�ūĲ�ŠūǄĚŕ�ĚŠĚƑĳǋ�ǄĚČƥūƑƙȫ�ƥĺĚƑŞîŕ�ƙƥūƑĚƙȫ�ĚĲǛČĿĚŠƥȡ�ČŕĚîŠ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙȫ�îŠē�ŠūǄĚŕ�ċƭƙĿŠĚƙƙ�
ŞūēĚŕƙ�îŠē�ƎūŕĿČǋ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ƥū�ĿŠƥĚĳƑîƥĚ�ƥĺĚƙĚ�ƑĚƙūƭƑČĚƙ�ƥĺƑūƭĳĺ�ūƎƥĿŞĿǕĚē�ƙǋƙƥĚŞƙ�ūĲ�ƙǋƙƥĚŞƙ�Şƭƙƥ�
ċĚ�ēĚǛŠĚēȦ�¹ū�ƥĺĿŠŒ�ƥĺĚƑŞîŕŕǋ�ƑĚƐƭĿƑĚƙ�ƥîŒĿŠĳ�î�ƙǋƙƥĚŞîƥĿČ�ƙĚǄĚŠȹƙƥîĳĚ�îƎƎƑūîČĺ�ƥū�ČūūŕĿŠĳȠ�ƎŕîŠŠĿŠĳ�
Čūŕēȡ�ŞîŒĿŠĳ�Čūŕēȡ�ƙƥūƑĿŠĳ�Čūŕēȡ�ŞūǄĿŠĳ�Čūŕēȡ�ƭƙĿŠĳ�Čūŕēȡ�ŞîŠîĳĿŠĳ�Čūŕēȡ�îŠē�ǛŠîŠČĿŠĳ�ČūŕēȦ

SUPPORT FOR INNOVATION
¹ĚČĺŠūŕūĳĿČîŕ�ĿŠŠūǄîƥĿūŠ�Ŀƙ�ĚƙƙĚŠƥĿîŕ�ĲūƑ�ŞĚĚƥĿŠĳ�ŞîŠǋ�ūĲ�ƥĺĚ�ŞĚēĿƭŞȹ�îŠē�ŕūŠĳĚƑȹƥĚƑŞ�ūċŏĚČƥĿǄĚƙ�ūĲ�ƙƭƙ-
ƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ċƭƥ�Ŀƙ�îŞūŠĳ�ƥĺĚ�Şūƙƥ�ēĿĲǛČƭŕƥ�îČƥĿǄĿƥĿĚƙ�ƥū�ǛŠîŠČĚȦ��ƭĿŕēĿŠĳ�ūŠ�ĚǊƎĚƑĿĚŠČĚƙ�ǅĿƥĺȡ�ĲūƑ�ĿŠ-
ƙƥîŠČĚȡ�ƥĺĚ�Hŕūċîŕ� ūūŕĿŠĳ�¡ƑĿǕĚ�îŠē�Ǝîƙƥ�ƙƭČČĚƙƙĚƙ�ĿŠ�ǛŠîŠČĿŠĳ�ūĲ�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋ�¤ʁ'ȡ�ĳūǄĚƑŠŞĚŠƥƙȡ�
ĿŠ�ƎîƑƥŠĚƑƙĺĿƎ�ǅĿƥĺ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�îŠē�ūƥĺĚƑ�ƙūƭƑČĚƙ�ūĲ�ĿŠŠūǄîƥĿūŠȡ�ƙĺūƭŕē�ĿŠǄĚƙƥ�ŞūƑĚ�ƥū�ČƑĚîƥĚ�ƥĺĚ�
ƥƑîŠƙĲūƑŞîƥĿǄĚ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ĿŠŠūǄîƥĿǄĚ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ŠĚĚēĚē�ƥū�îēēƑĚƙƙ�ƥĺĚ�ƙƭƙƥîĿŠîċŕĚ�
ČūūŕĿŠĳ�ČĺîŕŕĚŠĳĚȦ

NEED FOR LEADERSHIP
�ĚČîƭƙĚ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�Ŀƙ�ĳŕūċîŕ�îŠē�ŕūČîŕȡ�ŞîŠǋ�ƙūŕƭƥĿūŠƙ�Şƭƙƥ�ċĚ�ČūƭŠƥƑǋ�ƙƎĚČĿǛČ�ǋĚƥ�ČūūƑēĿŠîƥĚē�
ĿŠƥĚƑŠîƥĿūŠîŕŕǋȦ�HūǄĚƑŠŞĚŠƥ�ŕĚîēĚƑƙĺĿƎ�Ŀƙ�ƑĚƐƭĿƑĚē�ċĚČîƭƙĚ�ĳūǄĚƑŠŞĚŠƥƙ�ČîŠ�ƎƑūŞūƥĚ�ĚĲǛČĿĚŠƥ�Čūūŕ-
ĿŠĳ�ƎƑūēƭČƥƙ�îŠē�ƙǋƙƥĚŞƙ�ƥĺƑūƭĳĺ�ƎūŕĿČǋ�ƑĚĲūƑŞƙȡ�ƙƭČĺ�îƙ�ŕîċĚŕĿŠĳ�îŠē�ŞĿŠĿŞƭŞ�ĚŠĚƑĳǋ�ƎĚƑĲūƑŞîŠČĚ�
ƙƥîŠēîƑēƙȡ�ċƭŕŒ�ƎƑūČƭƑĚŞĚŠƥ�ūĲ�ĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥ�ƥū�ēĚČƑĚîƙĚ�ƎƑĿČĚƙȡ�îŠē�ƥƑîĿŠĿŠĳ�ƎƑūĳƑîŞƙ�ĲūƑ�ƙŒĿŕŕĚē�
ƥĚČĺŠĿČĿîŠƙȦ�s �¡ƙ�îŠē�ĿŠČŕƭƙĿūŠ�ūĲ�ČūūŕĿŠĳ�ĿŠ�s' ƙ�ČîŠ�ĺĚŕƎ�ǅĿƥĺ�ĿŠƥĚƑŠîƥĿūŠîŕ�ČūūƑēĿŠîƥĿūŠ�îŠē�ŞĚƑĿƥ�
ĳƑĚîƥĚƑ�ƙƭƎƎūƑƥȦ�

COALITION OF ACTORS
�ƙ�î�ǛƑƙƥ�îƎƎƑūîČĺȡ�ƥĺĿƙ�ƑūîēŞîƎ�ČîŠ�ċĚ�ƭƙĚē�ƥū�ĚŠĳîĳĚ�ČūūŕĿŠĳ�ƙƥîŒĚĺūŕēĚƑƙ�ĿŠ�ēĿƙČƭƙƙĿūŠƙ�ūŠ�ĳūîŕƙȡ�
Ǝîƥĺǅîǋƙȡ�îŠē�îČƥĿūŠƙ�ƥūǅîƑē�î�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚČūŠūŞǋ�ċǋ�ǨǦǫǦȦ�Tƥ�ČîŠ�îŕƙū�ċĚ�ƭƙĚē�ƥū�ċĚĳĿŠ�ċƭĿŕē-
ĿŠĳ�ƥĺĚ�ČūîŕĿƥĿūŠ�ūĲ�îČƥūƑƙ�îŠē�ČūŞŞĿƥŞĚŠƥƙ�ŠĚČĚƙƙîƑǋ�ƥū�ĿŞƎŕĚŞĚŠƥ�ƥĺĚ�ǄĿƙĿūŠ�ūĲ�î�ĳŕūċîŕ�ƙƭƙƥîĿŠîċŕĚ�
ČūūŕĿŠĳ�ƑūîēŞîƎȦ�~ƑĳîŠĿǕîƥĿūŠƙ�ǅĿƥĺ�ƥĺĚ�ŠĚƥǅūƑŒƙ�îŠē�ĿŠƥĚƑĚƙƥ�ƥū�ƥîŒĚ�ūŠ�ƥĺĿƙ�ČĺîŕŕĚŠĳĚ�îŕƑĚîēǋ�ĚǊĿƙƥ�ĿŠ�
ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋȦ
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¹ĺĚ�ǅūƑŕē�Ŀƙ�ūĲĲȹƥƑîČŒ�ƥū�ŕĿŞĿƥ�ĳŕūċîŕ�ǅîƑŞĿŠĳ�ƥū�ǧȦǫʇ �îŠē�ŞĚĚƥ�ƥĺĚ�ūċŏĚČƥĿǄĚƙ�ūĲ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥȦ��ƙ�
ƑĚƎūƑƥĚē�ĿŠ�ƥĺĚ�ÀŠĿƥĚē�sîƥĿūŠƙ�/ŠǄĿƑūŠŞĚŠƥ�¡ƑūĳƑîŞŞĚ�ȳÀs/¡ȴ�ǨǦǨǦ�/ŞĿƙƙĿūŠƙ�HîƎ�ƑĚƎūƑƥ�ȳÀs/¡�ǨǦǨǦȴȡ�
ĳŕūċîŕ�ĚŞĿƙƙĿūŠƙ�ĺîǄĚ�ČūŠƥĿŠƭĚē�ƥū�ĿŠČƑĚîƙĚ�ūǄĚƑ�ƥĺĚ�Ǝîƙƥ�ǧǦ�ǋĚîƑƙȡ�îŠē�ĚǄĚŠ�ĿĲ�îŕŕ�ČƭƑƑĚŠƥ�ƭŠČūŠēĿƥĿūŠîŕ�
ČūŞŞĿƥŞĚŠƥƙ�ƭŠēĚƑ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥ�îƑĚ�ĿŞƎŕĚŞĚŠƥĚēȡ�ƥĚŞƎĚƑîƥƭƑĚƙ�îƑĚ�ĚǊƎĚČƥĚē�ƥū�ƑĿƙĚ�ċǋ�ǩȦǨʇ �ċǋ�
ƥĺĚ�ĚŠē�ūĲ�ƥĺĚ�ČĚŠƥƭƑǋȡ�ċƑĿŠĳĿŠĳ�ĚǄĚŠ�ǅĿēĚƑȹƑîŠĳĿŠĳ�îŠē�ŞūƑĚ�ƙĚǄĚƑĚ�ČŕĿŞîƥĚ�ĿŞƎîČƥƙȦǨ�ØĿƥĺūƭƥ�ŠĚîƑȹƥĚƑŞ�
ŞĿƥĿĳîƥĿūŠ�îČƥĿūŠƙ�îŠē�ƙƥƑūŠĳ�ČūŞŞĿƥŞĚŠƥƙȡ�ƥĺĚƑĚ�Ŀƙ�î�ĺĿĳĺ�ŕĿŒĚŕĿĺūūē�ƥĺîƥ�Ǫʇ �ǅîƑŞĿŠĳ�ǅĿŕŕ�ċĚ�ƑĚîČĺĚē�
ūƑ�ĚǊČĚĚēĚē�ƥĺĿƙ�ČĚŠƥƭƑǋȡ�îŠē�ƥĺĚƑĚ�Ŀƙ�î�ǧǦ�ƎĚƑČĚŠƥ�ČĺîŠČĚ�ūĲ�ĚǊČĚĚēĿŠĳ�ǫʇ �ċǋ�ǨǧǦǦ�ȳØ�H�ǨǦǧǪȴȦ�Hŕūċîŕ�
îČƥĿūŠ�Ŀƙ�ƥĺĚƑĚĲūƑĚ�ƭƑĳĚŠƥŕǋ�ŠĚĚēĚēȦ� ūŕŕĚČƥĿǄĚ�îŞċĿƥĿūŠ�ĿŠēĿČîƥĚē�ċǋ�ŠîƥĿūŠîŕŕǋ�ēĚƥĚƑŞĿŠĚē�ČūŠƥƑĿċƭƥĿūŠƙ�
ȳs' ƙȴ�Şƭƙƥ�ċĚ�ŞūƑĚ�ƥĺîŠ�ǛǄĚ�ƥĿŞĚƙ�îƙ�ĺĿĳĺ�îƙ�ČƭƑƑĚŠƥ�ŕĚǄĚŕƙ�ƥū�ēĚŕĿǄĚƑ�ƥĺĚ�ĳƑĚĚŠĺūƭƙĚ�ĳîƙ�ȳHOHȴ�ĚŞĿƙ-
ƙĿūŠ�Čƭƥƙ�ŠĚĚēĚē�ūǄĚƑ�ƥĺĚ�ŠĚǊƥ�ēĚČîēĚ�ĲūƑ�ƥĺĚ�ǧȦǫʇ �ĳūîŕ�ƥū�ċĚ�ƑĚîČĺĚē�ȳT¡  �ǨǦǧǯȡ�ǨǦǨǧȫ�Às/¡�ǨǦǨǦȴȦ�

ØĿƥĺ�ČƭƑƑĚŠƥ�ƎūŕĿČǋ�ĚĲĲūƑƥƙȡ�ƥĺĚƑĚ�Ŀƙ�î�ƙĿĳŠĿǛČîŠƥ�ƥĺƑĚîƥ�ūĲ�ĚǊƥƑĚŞĚ�ĺĚîƥȦ�TĲ�ĳŕūċîŕ�ǅîƑŞĿŠĳ�ƑĚîČĺĚƙ�Ǫʇ ȡ�Ŀƥ�
Ŀƙ�ĚǊƎĚČƥĚē�ƥĺîƥ�ǬǦ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�ĳŕūċîŕ�ŕîŠē�ƙƭƑĲîČĚ�ǅĿŕŕ�ċĚ�ĚǊƎūƙĚē�ƥū�ƭŠƭƙƭîŕŕǋ�ĺĿĳĺ�ĺĚîƥ�ĚǊƥƑĚŞĚƙ�ċǋ�
ƥĺĚ�ĚŠē�ūĲ�ƥĺĚ�ČĚŠƥƭƑǋȦ��ƥ�Ǩʇ �ǅîƑŞĿŠĳȡ�îƎƎƑūǊĿŞîƥĚŕǋ�ǨǦ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�ĳŕūċîŕ�ŕîŠē�ƙƭƑĲîČĚ�îŠē�ƥƑūƎĿČîŕ�
îƑĚîƙ�ĿŠ�¬ūƭƥĺ��ŞĚƑĿČîȡ��ĲƑĿČîȡ�îŠē�¬ūƭƥĺĚîƙƥ��ƙĿîȡ�ǅĺĚƑĚ�ĺĚîƥ�ĚǊƥƑĚŞĚƙ�îƑĚ�ƑîƑĚȡ�ǅĿŕŕ�ċĚ�ĚǊƎūƙĚē�ƥū�
ƭŠƭƙƭîŕŕǋ�ĺĿĳĺ�ĺĚîƥ�ĚǊƥƑĚŞĚƙ�ċǋ�ƥĺĚ�ĚŠē�ūĲ�ƥĺĚ�ČĚŠƥƭƑǋȦ��ŕƑĚîēǋ�ĿŠ�ƥĺĚ�ǨǦǨǦƙȡ�ƎūŕĿČǋ�ēĿƑĚČƥĿūŠƙ�ŕĚîēĿŠĳ�
ƥū�Ǩʇ �ǅîƑŞĿŠĳ�ǅĿŕŕ�îĲĲĚČƥ�ƎūƎƭŕîƥĿūŠƙ�ĚǊƎūƙĚē�ƥū�ĺĚîƥ�ĚǊƥƑĚŞĚƙ�ēĿĲĲĚƑĚŠƥŕǋ�ƥĺîŠ�ƥĺūƙĚ�ŕĚîēĿŠĳ�ƥū�Ǫʇ �
ǅîƑŞĿŠĳȦ�ØĿƥĺ�î�Ǫʇ �ƙČĚŠîƑĿūȡ�Ŀƥ�Ŀƙ�îŠƥĿČĿƎîƥĚē�ƥĺîƥ�îċūƭƥ�ǧǭ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�ǅūƑŕēɄƙ�ƎūƎƭŕîƥĿūŠ�ȳŕĿǄĿŠĳ�
Şūƙƥŕǋ�ĿŠ�ƥĺĚ�ƥƑūƎĿČƙȴ�ǅĿŕŕ�ĚǊƎĚƑĿĚŠČĚ�ƭŠƭƙƭîŕ�ƙƭŞŞĚƑ�ƥĚŞƎĚƑîƥƭƑĚƙ�ċǋ�ǨǦǨǫȦ��ǋ�ǨǦǪǦȡ�ƥĺĿƙ�ĿŠČƑĚîƙĚƙ�ƥū�
ǫǦ�ƎĚƑČĚŠƥ�ȳŞūƙƥŕǋ�ĿŠ�ēĚŠƙĚŕǋ�ƎūƎƭŕîƥĚē�îƑĚîƙ�ĿŠ�¬ūƭƥĺĚîƙƥ��ƙĿîȡ�ƥĺĚ��ŞĚƑĿČîƙȡ�îŠē�ƥĺĚ�qĚēĿƥĚƑƑîŠĚîŠȴȦ�
�ǋ�ǨǦǮǦȡ�Ŀƥ�Ŀƙ�ĚǊƎĚČƥĚē�ƥĺîƥ�ǯǬ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�ǅūƑŕēɄƙ�ƎūƎƭŕîƥĿūŠ�ǅĿŕŕ�ĚǊƎĚƑĿĚŠČĚ�ƭŠƭƙƭîŕ�ƙƭŞŞĚƑ�ƥĚŞ-
ƎĚƑîƥƭƑĚƙ�îŠē�ƥĺîƥ�ǭǧ�ƎĚƑČĚŠƥ�ǅĿŕŕ�ĚǊƎĚƑĿĚŠČĚ�ƭŠƎƑĚČĚēĚŠƥĚē�ĚǊƥƑĚŞĚ�ƥĚŞƎĚƑîƥƭƑĚƙȦ�TŠ�î�Ǩʇ �ƙČĚŠîƑĿūȡ�Ŀƥ�
Ŀƙ�îŠƥĿČĿƎîƥĚē�ƥĺîƥ�îċūƭƥ�ǧǧ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�ǅūƑŕēɄƙ�ƎūƎƭŕîƥĿūŠ�ȳŕĿǄĿŠĳ�Şūƙƥŕǋ�ĿŠ�ƥĺĚ�ƥƑūƎĿČƙȴ�ǅĿŕŕ�ĚǊƎĚƑĿĚŠČĚ�
ĺĿĳĺŕǋ�ƭŠƭƙƭîŕ�ƙƭŞŞĚƑ�ƥĚŞƎĚƑîƥƭƑĚƙ�ċǋ�ǨǦǨǫ�îŠē�îċūƭƥ�Ǩǫ�ƎĚƑČĚŠƥ�ċǋ�ǨǦǮǦ�ȳGĿĳƭƑĚ�ǧȴ�ȳØ�H�ǨǦǧǪȡ�ǧǩȴȦ�
�ūƥĺ�ƥĺĚƙĚ�ƙČĚŠîƑĿūƙ�ƎƑĚƙĚŠƥ�ƙĿĳŠĿǛČîŠƥ�ČĺîŕŕĚŠĳĚƙ�ƥū�ĺĚîŕƥĺȡ�Ĳūūē�ƙĚČƭƑĿƥǋȡ�îŠē�ŕĿǄĚŕĿĺūūēƙȦ�¹ĺĚ�ƙĺūČŒƙ�
îŠē�ƙƥƑĚƙƙĚƙ�ūĲ�ĿŠČƑĚîƙĚē�ǅîƑŞĿŠĳ�ǅĿŕŕ�ƭŠēĚƑŞĿŠĚ�ČƭƑƑĚŠƥ�ƎūǄĚƑƥǋ�ƑĚēƭČƥĿūŠ�ĚĲĲūƑƥƙ�îŠē�Ǝƭƙĺ�ŠĚǅ�ĳƑūƭƎƙ�
ĿŠƥū�ƎūǄĚƑƥǋȦ

 ŕĿŞîƥĚ�ČĺîŠĳĚ�ǅĿŕŕ�îŕƙū�ƙĿĳŠĿǛČîŠƥŕǋ�ĿŠČƑĚîƙĚ�ĺƭŞĿēĿƥǋȦ��ŞċĿĚŠƥ�ĺƭŞĿēĿƥǋ�Ŀƙ�îŠ�ĿŞƎūƑƥîŠƥ�îƙƎĚČƥ�ūĲ�Čūūŕ-
ĿŠĳ�ċĚČîƭƙĚ�ĺĿĳĺ�ĺƭŞĿēĿƥǋ�ŕĿŞĿƥƙ�ǅîƥĚƑ�ĚǄîƎūƑîƥĿūŠȡ�ƑĚēƭČĿŠĳ�ƥĺĚ�ċūēǋɄƙ�îċĿŕĿƥǋ�ƥū�Čūūŕ�ċǋ�ƙĺĚēēĿŠĳ�ĺĚîƥ�
ƥĺƑūƭĳĺ�ƎĚƑƙƎĿƑîƥĿūŠȦ���ǅĚƥȹċƭŕċ�ƥĚŞƎĚƑîƥƭƑĚ�ūĲ�ǩǫǠ �ŞîƑŒƙ�ƥĺĚ�ƭƎƎĚƑ�ƎĺǋƙĿūŕūĳĿČîŕ�ŕĿŞĿƥ�ĲūƑ�ĺƭŞîŠƙȡ�ċƭƥ�
ƙĚƑĿūƭƙ�ĺĚîŕƥĺ�îŠē�ƎƑūēƭČƥĿǄĿƥǋ�ĿŞƎîČƥƙ�ČîŠ�ūČČƭƑ�îƥ�ŞƭČĺ�ŕūǅĚƑ�ǄîŕƭĚƙȦ�ØĚîƥĺĚƑ�ƙƥîƥĿūŠ�ēîƥî�ƙĺūǅ�ƥĺîƥ�
ƙūŞĚ�ƙƭċƥƑūƎĿČîŕ�ŕūČîƥĿūŠƙ�ĺîǄĚ�îŕƑĚîēǋ�ƑĚƎūƑƥĚē�ǅĚƥȹċƭŕċ�ƥĚŞƎĚƑîƥƭƑĚƙ�ūĲ�ǩǫǠ �îŠē�ƥĺîƥ�ƥĺĚ�ĲƑĚƐƭĚŠČǋ�
ūĲ�ĚǊƥƑĚŞĚ�ĺƭŞĿē�ĺĚîƥ�ĺîƙ�ŞūƑĚ�ƥĺîŠ�ēūƭċŕĚē�ƙĿŠČĚ�ǧǯǭǯ�ȳ¤îǋŞūŠēȡ�qîƥƥĺĚǅƙȡ�îŠē�OūƑƥūŠ�ǨǦǨǦȴȦ�

2 •   The COVID-19 global pandemic has caused a short-term decline in emissions, but there is considerable uncertainty as to whether this is 
simply a short-term blip or signals a gradual longer-term reduction (UN 2020a).

THE COOLING 
DILEMMA
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TŠ�ƥĺĚ�ƥƑūƎĿČƙ�îŠē�ƎîƑƥƙ�ūĲ�ƥĺĚ�ŞĿēȹŕîƥĿƥƭēĚƙȡ�ƥĺĚ�ĲƑĚƐƭĚŠČǋ�ūĲ�ĚǊƥƑĚŞĚ�ǅĚƥȹċƭŕċ�ƥĚŞƎĚƑîƥƭƑĚ�ĚǄĚŠƥƙ�Şîǋ�
ĿŠČƑĚîƙĚ�ċǋ�î�ĲîČƥūƑ�ūĲ�ǧǦǦ�ƥū�ǨǫǦ�ȳîċūƭƥ�ēūƭċŕĚ�ƥĺĚ�ĲƑĚƐƭĚŠČǋ�ČĺîŠĳĚ�ƎƑūŏĚČƥĚē�ĲūƑ�ƥĚŞƎĚƑîƥƭƑĚ�ĿŠ-
ČƑĚîƙĚƙ�îŕūŠĚȴ�ȳ ūĲĲĚŕȡ�OūƑƥūŠȡ�îŠē�ēĚ�¬ĺĚƑċĿŠĿŠ�ǨǦǧǮȴȦ��ǋ�ǨǦǮǦȡ�ƥĺĚƑĚ�Şîǋ�ċĚ�ǧǫǦ�ŞĿŕŕĿūŠ�ƥū�ǭǫǦ�ŞĿŕŕĿūŠ�
ƎĚƑƙūŠȹēîǋƙ�ūĲ�ĚǊƎūƙƭƑĚ�ƥū�ǅĚƥȹċƭŕċ�ƥĚŞƎĚƑîƥƭƑĚƙ�ĺĿĳĺĚƑ�ƥĺîŠ�ƥĺūƙĚ�ƙĚĚŠ�ĿŠ�ƥūēîǋɄƙ�Şūƙƥ�ƙĚǄĚƑĚ�ĺĚîƥ�
ǅîǄĚƙȡ�îŠē�ǅĚƥȹċƭŕċ�ƥĚŞƎĚƑîƥƭƑĚƙ�îċūǄĚ�ǩǫʇ �Čūƭŕē�ĚǊČĚĚē�ǧ�ŞĿŕŕĿūŠ�ƎĚƑƙūŠȹēîǋƙȦ�¹ĺĚ�ƑĚĳĿūŠƙ�ƥĺîƥ�îƑĚ�
ĚǊƎĚČƥĚē�ƥū�ċĚ�ƥĺĚ�Şūƙƥ�îĲĲĚČƥĚēȡ�ƙƭČĺ�îƙ�ØĚƙƥ��ĲƑĿČî�îŠē�ŠūƑƥĺĚîƙƥ�TŠēĿîȡ�ĺîǄĚ�ŕĿŞĿƥĚē�ČūūŕĿŠĳ�ĿŠĲƑî-
ƙƥƑƭČƥƭƑĚ�îŠē�ŕūǅ�ŕĚǄĚŕƙ�ūĲ�ČŕĿŞîƥĚ�îēîƎƥîċĿŕĿƥǋȦ�¹ĺĚ�ĿŠČƑĚîƙĚ�ĿŠ�ƥĚŞƎĚƑîƥƭƑĚ�îŠē�ĺƭŞĿēĿƥǋ�ƎūƙĚƙ�î�ƙĚǄĚƑĚ�
ƥĺƑĚîƥ�ƥū�ĺƭŞîŠ�ĺĚîŕƥĺ�îŠē�ƎƑūēƭČƥĿǄĚ�îČƥĿǄĿƥĿĚƙ�ūƭƥēūūƑƙȡ�ƙƭČĺ�îƙ�îĳƑĿČƭŕƥƭƑĚ�îŠē�ĚŠĚƑĳǋ�ĿŠĲƑîƙƥƑƭČƥƭƑĚȦ

FIGURE 1: ØūƑŕē�¡ūƎƭŕîƥĿūŠ�/ǊƎĚƑĿĚŠČĿŠĳ�ÀŠƭƙƭîŕ�¬ƭŞŞĚƑ�¹ĚŞƎĚƑîƥƭƑĚƙ�ĿŠ�î�Ǩʇ �îŠē�Ǫʇ �ØūƑŕē
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COOLING AND CLIMATE CHANGE
 ūūŕĿŠĳ�Ŀƙ�ūĲ�ƎîƑƥĿČƭŕîƑ�ĿŞƎūƑƥîŠČĚ�ƥū�ƥĺĿƙ�îĳĚŠēî�ċĚČîƭƙĚ�ċƭƙĿŠĚƙƙȹîƙȹƭƙƭîŕ�ČūūŕĿŠĳ�ČƑĚîƥĚƙ�î�ǄĿČĿūƭƙ�
ČǋČŕĚȠ�îƙ�ƥĺĚ�ǅūƑŕē�ĳĚƥƙ�ĺūƥƥĚƑ�îŠē�ŞūƑĚ�ĺƭŞĿēȡ�ĳƑĚîƥĚƑ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳȵƙƭČĺ�îƙ�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�
ȳ� ȴȡ�ƑĚĲƑĿĳĚƑîƥĿūŠȡ�Ĳūūē�îŠē�ŞĚēĿČîŕ�Čūŕē�ČĺîĿŠƙȵĿŠČƑĚîƙĚƙ�HOH�ĚŞĿƙƙĿūŠƙȡ�ǅĺĿČĺ�ĿŠ�ƥƭƑŠ�ĿŠČƑĚîƙĚ 
ƥĚŞƎĚƑîƥƭƑĚƙ�îŠē�ŞîŒĚ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĚǄĚŠ�ŞūƑĚ�ČƑĿƥĿČîŕȦ��ČČĚƙƙ�ƥū�ƙƭƙƥîĿŠîċŕĚȡ�ČŕĚîŠ�ČūūŕĿŠĳ�Ŀƙ 
ČƑƭČĿîŕ�ċĚČîƭƙĚ�Ŀƥ�ČîŠ�ĚŠƙƭƑĚ�ƥĺîƥ�ĿŠČƑĚîƙĿŠĳ�ĚŠĚƑĳǋ�ēĚŞîŠēƙ�îƑĚ�ŞĚƥ�ĿŠ�ǅîǋƙ�ƥĺîƥ�ĺĚŕƎ�ŕĿĲƥ�ƎĚūƎŕĚ�ūƭƥ 
ūĲ�ƎūǄĚƑƥǋ�îŠē�ċūūƙƥ�ƥĺĚĿƑ�ƎƑūƙƎĚƑĿƥǋ�ǅĿƥĺūƭƥ�ĲƭƑƥĺĚƑ�ĚŠēîŠĳĚƑĿŠĳ�ƥĺĚŞ�ċǋ�ĿŠČƑĚîƙĿŠĳ�ĺĚîƥ�ĿŞƎîČƥƙ�ūĲ�
ƑĿƙĿŠĳ�ĚŞĿƙƙĿūŠƙȦ

 ŕĿŞîƥĚȹĲƑĿĚŠēŕǋ�ČūūŕĿŠĳȡ�ēĚǛŠĚē�îƙ�ČūūŕĿŠĳ�ǅĿƥĺ�ŕūǅȹĳŕūċîŕȹǅîƑŞĿŠĳȹƎūƥĚŠƥĿîŕ�ȳHØ¡ȴ�ƑĚĲƑĿĳĚƑîŠƥƙ�îŠē�
ǄĚƑǋ�ĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥȡ�ǅĺūƙĚ�ƎūƥĚŠƥĿîŕ�Ŀƙ�ŕîƑĳĚŕǋ�ƭŠƥîƎƎĚēȡ�ČîŠ�ĺĚŕƎ�ŞĚĚƥ�HOH�ŞĿƥĿĳîƥĿūŠ�ĳūîŕƙȦ���
ǅîƑŞĿŠĳ�ǅūƑŕē�ǅĿŕŕ�ĿŠČƑĚîƙĚ�ƭƙĚ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȡ�ĿŠČŕƭēĿŠĳ�Čūŕē�ČĺîĿŠƙ�ƥū�ĚŠƙƭƑĚ�Ĳūūē�ƙîĲĚƥǋȡ�ƑĚĲƑĿĳ-
ĚƑîƥĿūŠ�ĲūƑ�ǄîČČĿŠĚƙȡ�ČūūŕĿŠĳ�ūĲ�ēîƥî�ČĚŠƥĚƑƙȡ�îŠē�ĚŠƙƭƑĿŠĳ�ČūŞĲūƑƥ�îŠē�ƎƑūēƭČƥĿǄĿƥǋ�ĿŠ�ĺūŞĚƙȡ�ĿŠƙƥĿƥƭƥĿūŠƙȡ�
and workplaces. 

 ŕĚîŠ�ČūūŕĿŠĳ�ĿŠǄūŕǄĚƙ�ƎƑūǄĿēĿŠĳ�ƑĚƙĿŕĿĚŠƥ�ČūūŕĿŠĳ�ƥū�îŕŕ�ǅĺū�ŠĚĚē�Ŀƥ�ǅĺĿŕĚ�ŕĿŞĿƥĿŠĳ�ĚŠǄĿƑūŠŞĚŠƥîŕ�ēîŞîĳĚ�
îŠē�ČŕĿŞîƥĚ�ĿŞƎîČƥƙȦ� ūūŕĿŠĳ�ƥĺîƥ�Ŀƙ�ƙƭƙƥîĿŠîċŕĚ�îŠē�ƑĚƙĿŕĿĚŠƥ�ǅĿŕŕ�ƙƭƎƎūƑƥ�ǅĚŕŕȹîēîƎƥĚēȡ�ƑĚƙĿŕĿĚŠƥ�ČūŞ-
ŞƭŠĿƥĿĚƙ�ȳGĿĳƭƑĚ�ǨȴȦ�Tƥ�ŠĚČĚƙƙîƑĿŕǋ�ĿŠČūƑƎūƑîƥĚƙ�ƥĺĿŠŒĿŠĳ�ƥū�ŞĿƥĿĳîƥĚ�ēĚŞîŠē�ĲūƑ�ŞĚČĺîŠĿČîŕ�ČūūŕĿŠĳ�ǅĺĚƑĚ�
ƎūƙƙĿċŕĚ�îŠē�ĚŠƙƭƑĚ�ŞĿŠĿŞĿǕĚēȡ�ūƎƥĿŞîŕ�ƭƙĚ�ūĲ�ŠîƥƭƑîŕ�ƑĚƙūƭƑČĚƙȡ�ēĚƙĿĳŠ�ĲūƑ�ČĿƑČƭŕîƑĿƥǋȡ�îŠē�ƑĚƎƭƑƎūƙĿŠĳ�
ūĲ�ǅîƙƥĚ�ĺĚîƥ�îŠē�Čūŕē�ȳƥĺĚƑŞîŕ�ƙǋŞċĿūƙĿƙȴǩ�ƥĺƑūƭĳĺūƭƥ�ƥĺĚ�ŕĿĲĚƙƎîŠ�ūĲ�ƥĺĚ�ČūūŕĿŠĳ�ƙǋƙƥĚŞȦ� ŕĚîŠ�ČūūŕĿŠĳ�
ŞĚĚƥƙ�ČūūŕĿŠĳ�ŠĚĚēƙ�ǅĺĿŕĚ�ĺĚŕƎĿŠĳ�îČĺĿĚǄĚ�ƙūČĿĚƥǋɄƙ�ĳūîŕƙ�ĲūƑ�HOH�ƑĚēƭČƥĿūŠȡ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�ŞĿƥĿĳîƥĿūŠȡ�
ŠîƥƭƑîŕ�ƑĚƙūƭƑČĚ�ČūŠƙĚƑǄîƥĿūŠȡ�îŠē�îĿƑ�ƐƭîŕĿƥǋ�ĿŞƎƑūǄĚŞĚŠƥȦ�gĿŒĚǅĿƙĚȡ�Ŀƥ�Şƭƙƥ�ċĚ�îČČĚƙƙĿċŕĚȡ�îĲĲūƑēîċŕĚȡ�
ǛŠîŠČĿîŕŕǋ�ƙƭƙƥîĿŠîċŕĚȡ�ƙČîŕîċŕĚȡ�ƙîĲĚȡ�îŠē�ƑĚŕĿîċŕĚ�ĿŠ�ūƑēĚƑ�ƥū�ēĚŕĿǄĚƑ�ƥĺĚ�ƙūČĿĚƥîŕȡ�ĚČūŠūŞĿČȡ�îŠē�ĺĚîŕƥĺ�
ĳūîŕƙ�ūĲ�ƥĺĚ�ÀŠĿƥĚē�sîƥĿūŠƙ�¬ƭƙƥîĿŠîċŕĚ�'ĚǄĚŕūƎŞĚŠƥ�Hūîŕƙ�ȳ¬'HƙȴȦ

FIGURE 2: /ĲĲĚČƥ�ūĲ�¬ƭƙƥîĿŠîċŕĚ� ūūŕĿŠĳȠ�¤ĚƙĿŕĿĚŠƥ� ūŞŞƭŠĿƥĿĚƙ

3 •   Examples of thermal symbiosis include harnessing the waste heat of a supermarket chiller cabinet to provide hot water, using industrial 
waste heat to drive sorption cooling for AC, and harnessing the waste cold of liquified natural gas regasification.
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¹ĺĚƑĚ�Ŀƙ�îŠ�ĿŠČƑĚîƙĿŠĳŕǋ�ƭƑĳĚŠƥ�ŠĚĚē�ĲūƑ�îČƥĿūŠƙ�ƥū�îČĺĿĚǄĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȦ��ƙ�sūċĚŕ�gîƭƑĚîƥĚ�qîƑĿū�
qūŕĿŠî�ĚǊƎŕîĿŠĚēȡ�ƥĺĚƑĚ�Ŀƙ�ĳƑūǅĿŠĳ�ƑĚČūĳŠĿƥĿūŠ�ƥĺîƥ�Ɂ¬ƎĚĚē�Şƭƙƥ�ċĚČūŞĚ�ƥĺĚ�ŒĚǋ�ŞĚîƙƭƑĚ�ūĲ�îŕŕ�ČŕĿŞîƥĚ�
ŞĿƥĿĳîƥĿūŠ�ƙƥƑîƥĚĳĿĚƙɂ�ƥū�îǄūĿē�ƙĚŕĲȹƑĚĿŠĲūƑČĿŠĳ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�ĲĚĚēċîČŒƙ�îŠē�ƥĿƎƎĿŠĳ�ƎūĿŠƥƙ�ȳqūŕĿŠîȡ�¤î-
ŞîŠîƥĺîŠȡ�îŠē�èîĚŕŒĚ�ǨǦǨǦȴȦ�Ɂ¬ƎĚĚēɂ�Ŀƙ�ēĚǛŠĚē�îƙ�ŞĚîƙƭƑĚƙ�ƥĺîƥ�ČîŠ�ċĚĳĿŠ�ǅĿƥĺĿŠ�Ǩ�ƥū�ǩ�ǋĚîƑƙȡ�ċĚ�ƙƭċ-
ƙƥîŠƥĿîŕŕǋ�ĿŞƎŕĚŞĚŠƥĚē�ĿŠ�ǫ�ƥū�ǧǦ�ǋĚîƑƙȡ�îŠē�ƎƑūēƭČĚ�î�ČŕĿŞîƥĚ�ƑĚƙƎūŠƙĚ�ǅĿƥĺĿŠ�ƥĺĚ�ŠĚǊƥ�ēĚČîēĚ�ūƑ�ƥǅūȦ���
ƙĚČūŠēȡ�ČŕūƙĚŕǋ�ƑĚŕîƥĚē�ƑîƥĿūŠîŕĚ�ĲūƑ�ƙƎĚĚē�Ŀƙ�ƥĺĚ�ŕūČŒȹĿŠ�ƎƑūċŕĚŞ�îƙƙūČĿîƥĚē�ǅĿƥĺ�ƙĺūƑƥȹƥĚƑŞ�ƎƭƑČĺîƙĚƙ�ūĲ�
ƑĚĲƑĿĳĚƑîƥĿūŠ�îŠē�� �ĚƐƭĿƎŞĚŠƥ�ĲūƑ�ċƭĿŕēĿŠĳƙȡ�ĿŠēƭƙƥƑǋȡ�îŠē�ƥƑîŠƙƎūƑƥîƥĿūŠȦǪ�~ŠČĚ�ĿŠƙƥîŕŕĚēȡ�ƙƭČĺ�ĚƐƭĿƎ-
ŞĚŠƥ�Čūƭŕē�ċĚ�ƭƙĚē�ĲūƑ�ǧǫ�ǋĚîƑƙ�ūƑ�ŞūƑĚȡ�ĚǄĚŠ�îƙ�ŞƭČĺ�ŞūƑĚ�ĚĲǛČĿĚŠƥ�îŕƥĚƑŠîƥĿǄĚƙ�ċĚČūŞĚ�îǄîĿŕîċŕĚȦ���
ƙĿĳŠĿǛČîŠƥ�ƎƑūƎūƑƥĿūŠ�ūĲ�ĚŞĚƑĳĿŠĳ�ČūūŕĿŠĳ�ŠĚĚēƙ�ǅĿŕŕ�ċĚ�ĿŠ�ƭƑċîŠ�ēĚǄĚŕūƎŞĚŠƥ�îŠē�ƙƭƎƎŕǋ�ČĺîĿŠƙ�ƥĺîƥ�
ĺîǄĚ�ǋĚƥ�ƥū�ċĚ�ċƭĿŕƥȡ�ƎƑūǄĿēĿŠĳ�îŠ�ūƎƎūƑƥƭŠĿƥǋ�ƥū�ēĚŕĿǄĚƑ�ČūūŕĿŠĳ�ĿŠ�ČîƑĚĲƭŕŕǋ�ƎŕîŠŠĚēȡ�ĿŠƥĚĳƑîƥĚē�ĚŠĚƑĳǋ�
ƙǋƙƥĚŞƙȦ�Tƥ�Ŀƙ�ƎƑūŏĚČƥĚē�ƥĺîƥ�ǧǩ�ƥū�ǧǮ�ČūūŕĿŠĳ�ēĚǄĿČĚƙ�ǅĿŕŕ�ċĚ�ēĚƎŕūǋĚē�ƎĚƑ�ƙĚČūŠē�ƭŠƥĿŕ�ǨǦǫǦȦ

�ƙ�ĳŕūċîŕ�ǅîƑŞĿŠĳ�ĿŠČƑĚîƙĚƙȡ�ČūūŕĿŠĳ�Ŀƙ�îŠ�ĚƙƙĚŠƥĿîŕ�îēîƎƥîƥĿūŠ�ŞĚîƙƭƑĚ�ƥū�ƎƑūǄĿēĚ�ƑĚŕĿĚĲ�ĲƑūŞ�ĚǊƥƑĚŞĚ�
ĺĚîƥȦ�OĚîƥǅîǄĚƙ�îƑĚ�ūŠĚ�ūĲ�ƥĺĚ�ēĚîēŕĿĚƙƥ�ŠîƥƭƑîŕ�ĺîǕîƑēƙ�îŠē�ēĿƙƎƑūƎūƑƥĿūŠîƥĚŕǋ�îĲĲĚČƥ�ƥĺĚ�ƎūūƑ�îŠē�Ǆƭŕ-
ŠĚƑîċŕĚȫ�ǧȦǧ�ċĿŕŕĿūŠ�ƎĚūƎŕĚ�ĲîČĚ�ĿŞŞĚēĿîƥĚ�ƑĿƙŒƙ�ĲƑūŞ�ŕîČŒ�ūĲ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȡ�ĿŠČŕƭēĿŠĳ�ǬǮǦ�ŞĿŕŕĿūŠ�ƙŕƭŞ�
ēǅĚŕŕĚƑƙ�ŕĿǄĿŠĳ�ĿŠ�ĺūƥƥĚƑȹČŕĿŞîƥĚ�ƭƑċîŠ�îƑĚîƙ�ǅĺĚƑĚ�ĚŕĚČƥƑĿČĿƥǋ�ƙĚƑǄĿČĚƙ�îƑĚ�ƭŠîǄîĿŕîċŕĚȡ�ĿŠƥĚƑŞĿƥƥĚŠƥȡ�ūƑ�
ƥūū�ĚǊƎĚŠƙĿǄĚȦ�TŠ�îēēĿƥĿūŠȡ�îċūƭƥ�ǩǬǫ�ŞĿŕŕĿūŠ�ƎĚūƎŕĚ�ŕĿǄĚ�ĿŠ�ƎūūƑ�ƑƭƑîŕ�îƑĚîƙ�ǅĿƥĺūƭƥ�îČČĚƙƙ�ƥū�Čūŕē�ČĺîĿŠƙ�
ĲūƑ�Ĳūūē�îŠē�ŞĚēĿČĿŠĚ�ȳ¬/ĲūƑ�ŕŕ�ǨǦǧǯîȴȦ�qūƑĚ�ĲƑĚƐƭĚŠƥ�ĺĚîƥ�ĚǊƥƑĚŞĚƙ�ȳGĿĳƭƑĚ�ǩȴ�ǅĿŕŕ�ŕĚîē�ƥū�îƙ�ŞîŠǋ�îƙ�
ǩ�ċĿŕŕĿūŠ�ƎĚūƎŕĚ�ċĚĿŠĳ�ĚǊƎūƙĚē�ƥū�ƥĚŞƎĚƑîƥƭƑĚƙ�ċĚǋūŠē�ĺƭŞîŠ�ƥūŕĚƑîŠČĚ�ȳÝƭ�Ěƥ�îŕȦ�ǨǦǨǦȴȦ��ēēĿŠĳ�ƥū�ƥĺĚ�
ēĿƙƥƑĚƙƙȡ�ƥĺĚ�ƎƑūŏĚČƥĚē�ĺĚîƥȹĚǊƎūƙĚē�ƑĚĳĿūŠƙ�ūĲƥĚŠ�ūǄĚƑŕîƎ�ǅĿƥĺ�ƑĚĳĿūŠƙ�ǅĿƥĺ�ƥĺĚ�ĺĿĳĺĚƙƥ�ŕĚǄĚŕƙ�ūĲ�îĿƑ�
ƎūŕŕƭƥĿūŠȦ�¹ĺƭƙȡ�ĿŠ�ƥĺĚ�îċƙĚŠČĚ�ūĲ�ƙƭċƙƥîŠƥĿîŕ�ƑĚēƭČƥĿūŠƙ�ĿŠ�îĿƑ�ƎūŕŕƭƥĿūŠȡ�ŞîŠǋ�ƎĚūƎŕĚ�ǅĿŕŕ�ƙƭĲĲĚƑ�î�ēūƭċŕĚ�
ċƭƑēĚŠ�ūĲ�ĺĚîƥ�îŠē�îĿƑ�ƎūŕŕƭƥĿūŠ�ȳqîƑĳĿŠĚîŠȡ�¬ĿŕŕŞîŠŠȡ�îŠē��ƭŠîŠ�ǨǦǧǭȴȦ�

FIGURE 3: qūƑĚ�OĚîƥȠ�TŠČƑĚîƙĚ�ĿŠ� ūūŕĿŠĳ�'ĚĳƑĚĚ�'îǋƙ�ƥĺƑūƭĳĺ�ǨǦǫǦ

4 •   SEforAll (2019a) estimates that 2.2 billion lower-middle income consumers may soon be able to purchase the most affordable cooling appli-
ances, which are likely to be inefficient and energy intensive in use.

Source:�T/��ǨǦǧǮȦ

Increase in cooling degree days under baseline 
scenario relative to historical cooling degree days 
2016–50
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gîČŒ�ūĲ�ČūūŕĿŠĳ�ČîŠ�ĺîǄĚ�ƙĚǄĚƑĚ�ĺĚîŕƥĺ�ĿŞƎîČƥƙȦ�¹ĺĚ�ØūƑŕē�OĚîŕƥĺ�~ƑĳîŠĿǕîƥĿūŠ�ĚƙƥĿŞîƥĚƙ�ƥĺîƥȡ�ēĚƙƎĿƥĚ�
ĳŕūċîŕ�ǄîČČĿŠîƥĿūŠ�ĚĲĲūƑƥƙȡ�ĿŠ�ǨǦǧǯ�îŠ�ĚƙƥĿŞîƥĚē�ǧǯȦǭ�ŞĿŕŕĿūŠ�ČĺĿŕēƑĚŠ�ēĿē�Šūƥ�ƑĚČĚĿǄĚ�ƑūƭƥĿŠĚ�ĿŞŞƭŠĿǕî-
ƥĿūŠƙȡ�ĿŠČŕƭēĿŠĳ�ƥĚŞƎĚƑîƥƭƑĚȹƙĚŠƙĿƥĿǄĚ�ēĿƎĺƥĺĚƑĿîȹƎūŕĿūȹƥĚƥîŠƭƙ�ǄîČČĿŠĚƙȡ�ŕîƑĳĚŕǋ�ċĚČîƭƙĚ�ūĲ�ĿŠîēĚƐƭîƥĚ�
ƑĚĲƑĿĳĚƑîƥĿūŠ�îŠē�ƭŠƑĚŕĿîċŕĚ�ĚŠĚƑĳǋ�ƙƭƎƎŕǋ�ȳØO~�ǨǦǨǦȴȦ�OĚîƥ�îŠē�ĺƭŞĿēĿƥǋ�îƑĚ�ĳƑūǅĿŠĳ�ƎƑūċŕĚŞƙ�ĲūƑ�
ĺƭŞîŠ�ĺĚîŕƥĺ�îŠē�îƑĚ�ŕĿŞĿƥĿŠĳ�ĺƭŞîŠ�ĚŠēƭƑîŠČĚ�îŠē�ƙƭƑǄĿǄîŕȦ� ĿƥĿĚƙ�îƑĚ�ƎîƑƥĿČƭŕîƑŕǋ�ǄƭŕŠĚƑîċŕĚ�ċĚČîƭƙĚ�
ƥĺĚǋ�îƑĚ�ǅîƑŞĿŠĳ�îƥ�ƥǅĿČĚ�ƥĺĚ�îǄĚƑîĳĚ�ĳŕūċîŕ�ƑîƥĚ�ċĚČîƭƙĚ�ūĲ�ƥĺĚ�ƭƑċîŠ�ĺĚîƥ�ĿƙŕîŠē�ĚĲĲĚČƥȡ�î�ƎĺĚŠūŞ-
ĚŠūŠ�ċǋ�ǅĺĿČĺ�îĿƑ�ƥĚŞƎĚƑîƥƭƑĚƙ�îƑĚ�ƙƭċƙƥîŠƥĿîŕŕǋ�ĺĿĳĺĚƑ�ƥĺîŠ�ĿŠ�ƑƭƑîŕ�îƑĚîƙȦ�¹ĺĿƙ�îĲĲĚČƥƙ�ĺĚîŕƥĺ�ĿŠ�ƙĚǄ-
ĚƑîŕ�ǅîǋƙȠ�ĿŠČƑĚîƙĿŠĳ�îĿƑ�ƎūŕŕƭƥĿūŠȡ�ƑĚēƭČĿŠĳ�ǅîƥĚƑ�ƐƭîŕĿƥǋȡ�îŠē�ĿŠČƑĚîƙĿŠĳ�ǜūūē�ƑĿƙŒ�ċǋ�îĲĲĚČƥĿŠĳ�ƑîĿŠĲîŕŕ�
ƎîƥƥĚƑŠƙȦ�¹ĺĚ�ŒĚǋ�ēĿƑĚČƥ�ĿŞƎîČƥ�ūĲ�ƭƑċîŠ�ĺĚîƥ�ĿƙŕîŠēƙ�ūŠ�ĺƭŞîŠ�ĺĚîŕƥĺ�Ŀƙ�ĚǊƎūƙƭƑĚ�ƥū�ĚǊƥƑĚŞĚ�ĺĚîƥȡ�ǅĺĿČĺ�
ČîŠ�ĿŠČƑĚîƙĚ�ƑĿƙŒ�ūĲ�ĺūƙƎĿƥîŕĿǕîƥĿūŠ�îŠē�ēĚîƥĺȡ�ċĚČîƭƙĚ�ĺĿĳĺ�ĺĚîƥ�ĚǊƎūƙƭƑĚ�ĚǊîČĚƑċîƥĚƙ�ĚǊĿƙƥĿŠĳ�ƑĚƙƎĿƑî-
ƥūƑǋ�îŠē�ŞĿŠūƑ�ĿŕŕŠĚƙƙĚƙȦ�~ŕēĚƑ�ƎĚūƎŕĚ�îŠē�ƥĺūƙĚ�ǅĿƥĺ�ƎƑĚĚǊĿƙƥĿŠĳ�ĺĚîŕƥĺ�ČūŠēĿƥĿūŠƙ�ĿŠ�ƭƑċîŠ�ČĚŠƥĚƑƙ�îƑĚ�
ƎîƑƥĿČƭŕîƑŕǋ�îƥ�ƑĿƙŒ�ȳOĚîǄĿƙĿēĚȡ�qîČĿŠƥǋƑĚȡ�îŠē�×îƑēūƭŕîŒĿƙ�ǨǦǧǭȴȦ�¤ĿƙĿŠĳ�ƥĚŞƎĚƑîƥƭƑĚƙȡ�ĿŠ�ČūŞċĿŠîƥĿūŠ�
ǅĿƥĺ�ƥĺĚ�ƭƑċîŠ�ĺĚîƥ�ĿƙŕîŠē�ĚĲĲĚČƥȡ�ŞîŒĚ�Ŀƥ�ŕĿŒĚŕǋ�ƥĺîƥ�ĺĚîŕƥĺ�ƎƑūċŕĚŞƙ�ǅĿŕŕ�ČūŠƥĿŠƭĚ�ƥū�ĿŠČƑĚîƙĚ�ĿŠ�ƭƑċîŠ�
ČĚŠƥĚƑƙȦ��ƭĿŕēĿŠĳ�ŞîƥĚƑĿîŕƙ�ƥĺîƥ�îċƙūƑċ�ƙūŕîƑ�ĚŠĚƑĳǋ�îŠē�ƑîēĿîƥĚ�ĺĚîƥȡ�ƭƑċîŠ�ēĚƙĿĳŠƙ�ƥĺîƥ�ƥƑîƎ�ĺĚîƥȡ�îŠē�
î�ƑĚŕîƥĿǄĚ�ŕîČŒ�ūĲ�ǄĚĳĚƥîƥĿūŠ�îŠē�ƥƑĚĚ�ČîŠūƎǋ�ĿŠČƑĚîƙĚ�ƭƑċîŠ�ĺĚîƥȦ�¤ĿƙĿŠĳ�ƥĚŞƎĚƑîƥƭƑĚƙ�îƑĚ�ūĲ�ĿŠČƑĚîƙĿŠĳ�
ČūŠČĚƑŠ�ĲūƑ�ČĿƥĿĚƙ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�îŠē�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙȡ�ċĚČîƭƙĚ�ƥĺĚǋ�Ǝƭƥ�ƙĿĳŠĿǛČîŠƥ�ƙƥƑĚƙƙ�ūŠ�ƭƑċîŠ�
ƙǋƙƥĚŞƙ�îŠē�îĲĲĚČƥ�ŞîŠǋ�îƙƎĚČƥƙ�ūĲ�ƭƑċîŠ�ŕĿĲĚȦ

�ŞċĿĚŠƥ�ĺĚîƥ�ǅĿƥĺūƭƥ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ƑĚēƭČĚƙ�ĺƭŞîŠ�ƎƑūēƭČƥĿǄĿƥǋȦ�gîČŒ�ūĲ�ČūūŕĿŠĳ�ĿŞƎūƙĚƙ�î�ɁƎƑūēƭČ-
ƥĿǄĿƥǋ�ƎĚŠîŕƥǋɂ�ūŠ�ċƭƙĿŠĚƙƙĚƙ�îŠē�ēĚǄĚŕūƎĿŠĳ�ĚČūŠūŞĿĚƙ�ƥĺîƥ�Čūƭŕē�ċĚČūŞĚ�ŞƭČĺ�ǅūƑƙĚ�îƙ�ƥĺĚ�ƎŕîŠĚƥ�
ǅîƑŞƙȦ�~ƭƥēūūƑ�îŠē�ĿŠēūūƑ�ĚǊƎūƙƭƑĚ�ƥū�ĺĚîƥ�ĿŠ�ƥĺĚ�ČūŠƙƥƑƭČƥĿūŠȡ�îĳƑĿČƭŕƥƭƑĚȡ�îŠē�ŞîŠƭĲîČƥƭƑĿŠĳ�ƙĚČ-
ƥūƑƙȡ�îŞūŠĳ�ūƥĺĚƑƙȡ�ƑĚƙƭŕƥƙ�ĿŠ�îŠŠƭîŕ�ƙūČĿūĚČūŠūŞĿČ�ŕūƙƙĚƙ�ƥĺîƥ�îƑĚ�ĚǊƎĚČƥĚē�ƥū�ĿŠČƑĚîƙĚ�ƑîƎĿēŕǋȦ���ƑĿƙĚ�
ĿŠ�ƥĚŞƎĚƑîƥƭƑĚ�Čūƭŕē�ƑĚƙƭŕƥ�ĿŠ�î�ǨȦǨ�ƎĚƑČĚŠƥ�ēĚČƑĚîƙĚ�ĿŠ�ĳŕūċîŕ�ǅūƑŒ�ĺūƭƑƙȡ�ǅĺĿČĺ�ĚƐƭîƥĚƙ�ƥū�Ƒūƭĳĺŕǋ�ǮǦ�
ŞĿŕŕĿūŠ�ĲƭŕŕȹƥĿŞĚ�ŏūċƙ�îŠē�ĳŕūċîŕ�ĚČūŠūŞĿČ�ŕūƙƙĚƙ�ūĲ�À¬'ǨȦǪ�ƥƑĿŕŕĿūŠ�ȳTg~�ǨǦǧǯîȫ�¹îǋŕūƑ�ǨǦǧǯȴȦ�TŠ�TŠēĿîȡ�ĚǄ-
ĚƑǋ�ēĚĳƑĚĚ�îċūǄĚ�îǄĚƑîĳĚ�ƥĚŞƎĚƑîƥƭƑĚƙ�ƥƑîŠƙŕîƥĚƙ�ƥū�î�ǩ�ƎĚƑČĚŠƥ�ŕūƙƙ�ūĲ�ūƭƥƎƭƥ�ĿŠ�ŞîŠƭĲîČƥƭƑĿŠĳȵŕîƑĳĚ�
ĚŠūƭĳĺ�ƥū�ĚǊƎŕîĿŠ�ƥĺĚ�ĚŠƥĿƑĚ�ƑĚēƭČƥĿūŠ�ĿŠ�TŠēĿîɄƙ�ĚČūŠūŞĿČ�ūƭƥƎƭƥ�ĿŠ�ĺūƥ�ǋĚîƑƙ�ȳ/¡T �ǨǦǧǮȴȦ

qîŠǋ�ČūƭŠƥƑĿĚƙ�ĿŠ�ĺūƥƥĚƑ�ČŕĿŞîƥĚƙ�ĺîǄĚ�ĚǊČĚƎƥĿūŠîŕŕǋ�ŕūǅ�ƑîƥĚƙ�ūĲ�ĺūƭƙĚĺūŕē�� Ȧ�~Šŕǋ�Ǫ�ƎĚƑČĚŠƥ�ūĲ� 
ĺūƭƙĚĺūŕēƙ�ĿŠ�TŠēĿî�ĺîǄĚ�� �ȳT/��ǨǦǧǮȴȫ�ƥĺĿƙ�ŠƭŞċĚƑ�Ŀƙ�ĚǊƎĚČƥĚē�ƥū�ƐƭĿŠƥƭƎŕĚ�ċǋ�ǨǦǫǦȡ�ƙƥĿŕŕ�ŕĚîǄĿŠĳ� 
ƥĺĚ�ŞîŏūƑĿƥǋ�ūĲ�ĺūƭƙĚĺūŕēƙ�ǅĿƥĺūƭƥ�ŞūēĚƑŠ�ČūūŕĿŠĳ�ƙĚƑǄĿČĚȦ�Hŕūċîŕŕǋȡ�îŠ�ĚƙƥĿŞîƥĚē�ǫ�ċĿŕŕĿūŠ�ČūūŕĿŠĳ 
îƎƎŕĿîŠČĚƙ�îŠē�ƙǋƙƥĚŞƙ�îƑĚ�ĿŠ�ūƎĚƑîƥĿūŠȡ�ĿŠČŕƭēĿŠĳ�ǨȦǬ�ċĿŕŕĿūŠ�� �ƭŠĿƥƙ�ȳƙƥîƥĿūŠîƑǋ�îŠē�ŞūċĿŕĚȴ�îŠē�Ǩ�
ċĿŕŕĿūŠ�ēūŞĚƙƥĿČ�ƑĚĲƑĿĳĚƑîƥūƑƙ�îŠē�ĲƑĚĚǕĚƑƙ�ȳTT¤�ǨǦǧǯȴȦ�OūƭƙĚĺūŕēƙ�ĿŠ�TŠēĿîȡ� ĺĿŠîȡ��ƑîǕĿŕȡ�îŠē�TŠēūŠĚƙĿî�
îƑĚ�ƎūĿƙĚē�ĲūƑ�îŠ�ĚǊƎŕūƙĿūŠ�ĿŠ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳ�îƎƎŕĿîŠČĚƙ�îƙ�ĿŠČūŞĚ�ŕĚǄĚŕƙ�ƑĿƙĚ�îŠē�ƥĺĚ�ǅūƑŕē�ǅîƑŞƙ�
ȳGĿĳƭƑĚ�ǪȴȦ�GîŠƙ�ūĲĲĚƑ�ƙūŞĚ�ƎƑūƥĚČƥĿūŠ�ĲƑūŞ�ĚǊƥƑĚŞĚ�ĺĚîƥ�îŠē�îƑĚ�ūŠĚ�ūĲ�ƥĺĚ�Şūƙƥ�ǅĿēĚŕǋ�ƭƙĚē�ŠūŠȹƑĚĲƑĿĳ-
ĚƑîŠƥȹċîƙĚē�ƎĿĚČĚƙ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȡ�ĚƙƎĚČĿîŕŕǋ�ĿŠ�ŕūǅȹ�îŠē�ŞĿēēŕĚȹĿŠČūŞĚ�ČūƭŠƥƑĿĚƙȦ�qūƑĚ�ƥĺîŠ�ǧ�
ċĿŕŕĿūŠ�ƑƭƑîŕ�îŠē�ƭƑċîŠ�ƎūūƑ�ƎĚūƎŕĚ�ĚǊƎĚƑĿĚŠČĚ�ƙĿĳŠĿǛČîŠƥ�ĺĚîŕƥĺ�îŠē�ĚČūŠūŞĿČ�ĺîƑŞ�ċĚČîƭƙĚ�ūĲ�ƥĺĚ�ŕîČŒ�
ūĲ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȡ�îŠē�ŞūƑĚ�ƥĺîŠ�Ǩ�ċĿŕŕĿūŠ�ƎĚūƎŕĚ�ĿŠ�ŕūǅĚƑȹŞĿēēŕĚȹĿŠČūŞĚ�ČūƭŠƥƑĿĚƙ�ČîŠ�îĲĲūƑē�ūŠŕǋ�ƥĺĚ�
ŕūǅĚƙƥȹČūƙƥ�îĿƑ�ČūŠēĿƥĿūŠĚƑƙ�îŠē�ūĲƥĚŠ�ĺîǄĚ�ƭŠƑĚŕĿîċŕĚ�îČČĚƙƙ�ƥū�ƎūǅĚƑ�ƥū�ƑƭŠ�ƥĺĚŞ�ūƑ�ČîŠ�îĲĲūƑē�ƥū�ēū�ƙū�
ĲūƑ�ūŠŕǋ�ŕĿŞĿƥĚē�ƎĚƑĿūēƙȦ
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FIGURE 4: /ƙƥĿŞîƥĚē��ĿƑ� ūŠēĿƥĿūŠĚƑ�¬ƥūČŒ�ĿŠ�¬ĚŕĚČƥĚē�¤ĚĳĿūŠƙȡ�ǨǦǧǦȶǧǯ�ȳŞĿŕŕĿūŠ�ƭŠĿƥƙȴ
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 ūūŕĿŠĳ�îĲĲĚČƥƙ�ƥĺĚ�ĚŕĚČƥƑĿČîŕ�ĿŠĲƑîƙƥƑƭČƥƭƑĚȦ�¹ĺĚ�ČūūŕĿŠĳ�ƙĚČƥūƑ�ȳƑĚĲƑĿĳĚƑîƥĿūŠ�îŠē�� ȴ�ČūŠƙƭŞĚƙ�îċūƭƥ�ǨǦ�
ƎĚƑČĚŠƥ�ūĲ�ĚŕĚČƥƑĿČĿƥǋ�ƭƙĚē�ǅūƑŕēǅĿēĚ�ȳTT¤�ǨǦǧǯȴȦ�/ŠĚƑĳǋ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳȡ�ĿĲ�ŕĚĲƥ�ƭŠČĺĚČŒĚēȡ�Čūƭŕē�ŞūƑĚ�
ƥĺîŠ�ēūƭċŕĚ�ċǋ�ǨǦǫǦ�îŠē�ƑĿƙĚ�ĚǄĚŠ�ĺĿĳĺĚƑ�ĿĲ�ĚƙƥĿŞîƥĚƙ�ūĲ�ƎƑūǄĿēĿŠĳ�îĲĲūƑēîċŕĚ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�
ƎĚūƎŕĚ�ƥĺîƥ�ŠĚĚē�Ŀƥ�îƑĚ�îČČƭƑîƥĚ�ȳT/��ǨǦǧǮȴȦ�¹ĺĚ�ĿŞƎîČƥ�ūĲ�ČūūŕĿŠĳ�ēĚŞîŠē�ūŠ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�Ŀƙ�ČŕūƙĚ-
ŕǋ�ƑĚŕîƥĚē�ƥū�Ŀƥƙ�ĿŞƎŕĿČîƥĿūŠƙ�ĲūƑ�îĲĲūƑēîċŕĚȡ�ČŕĚîŠ�ĚŠĚƑĳǋ�ȳ¬'H�ǭȴȦ�GūƑ�ĿŠƙƥîŠČĚȡ�ƙƎîČĚ�ČūūŕĿŠĳ�Ŀƙ�î�ŞîŏūƑ�
ČūŠƥƑĿċƭƥūƑ�ƥū�ƎĚîŒ�ĚŠĚƑĳǋ�ēĚŞîŠēȡ�ƑĚƎƑĚƙĚŠƥĿŠĳ�îŠ�îǄĚƑîĳĚ�ūĲ�ǧǪ�ƎĚƑČĚŠƥ�ūĲ�ƎĚîŒ�ēĚŞîŠē�ĳŕūċîŕŕǋ�ĿŠ�
ǨǦǧǬ�îŠē�ŞūƑĚ�ƥĺîŠ�ǫǦ�ƎĚƑČĚŠƥ�ĿŠ�ŞîŠǋ�ŕîƑĳĚ�ČĿƥĿĚƙ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ŠîƥĿūŠƙȦ�TĲ�ČūūŕĿŠĳ�ĚĲǛČĿĚŠČǋ�ƑĚŞîĿŠƙ�
ƭŠČĺîŠĳĚēȡ�îēēĿƥĿūŠîŕ�ƎūǅĚƑ�ĳĚŠĚƑîƥĿūŠ�ČîƎîČĿƥǋ�ūĲ�ǨȡǫǦǦ�HØ�ǅĿŕŕ�ċĚ�ŠĚĚēĚē�ƥū�ŞĚĚƥ�ČūūŕĿŠĳ�ēĚŞîŠē�
ċǋ�ǨǦǫǦȵîƥ�î�Čūƙƥ�ūĲ�îċūƭƥ�À¬'ǧȦǭ�ƥƑĿŕŕĿūŠȦ���ǩǦ�ƎĚƑČĚŠƥ�ĿŠČƑĚîƙĚ�ĿŠ�ƥĺĚ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ūĲ�ƑūūŞ�îĿƑ�
ČūŠēĿƥĿūŠĚƑƙ�îŕūŠĚ�Čūƭŕē�îǄūĿē�ƥĺĚ�ŠĚĚē�ƥū�ċƭĿŕē�ǧȡǫǦǦ�ŞĚēĿƭŞȹƙĿǕĚ�ƎĚîŒ�ƎūǅĚƑ�ƎŕîŠƥƙ�ċǋ�ǨǦǩǦ�îŠē�ƭƎ 
ƥū�ǨȡǫǦǦ�ċǋ�ǨǦǫǦȡ�ŕĚîēĿŠĳ�ƥū�ĳŕūċîŕ�ƙîǄĿŠĳƙ�ūĲ�ƭƎ�ƥū�À¬'ǩ�ƥƑĿŕŕĿūŠ�ƥĺƑūƭĳĺ�ǨǦǫǦ�ȳ�ċĺǋîŠŒîƑ�Ěƥ�îŕȦ�ǨǦǧǭȴȦ�
¹ĺĚ�ĳƑūǅƥĺ�ĿŠ�ēĚŞîŠē�ĲūƑ�ƎūǅĚƑ�ƥĺîƥ�îēēĚē�ƙƎîČĚ�ČūūŕĿŠĳ�ČƑĚîƥĚƙ�îŕƙū�ŞîŒĚƙ�Ŀƥ�ŞūƑĚ�ēĿĲǛČƭŕƥ�ƥū�ēĚČîƑ-
ċūŠĿǕĚ�ĚŕĚČƥƑĿČĿƥǋ�ƙǋƙƥĚŞƙ�ċǋ�îēēĿŠĳ�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋȦ

¹ĺĚ�ǅūƑŕē�Şîǋ�ċĚ�îċŕĚ�ƥū�îǄūĿē�ČŕūƙĚ�ƥū�ǧǠ �ĿŠ�ǅîƑŞĿŠĳ�ċǋ�ǨǧǦǦ�ĿĲ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ĿŠ�ƥĺĚ�ČūūŕĿŠĳ�ƙĚČƥūƑ�
ČîŠ�ċĚ�ŞîǊĿŞĿǕĚē�ǅĺĿŕĚ�ƙĿŞƭŕƥîŠĚūƭƙŕǋ�ƎĺîƙĿŠĳ�ēūǅŠ�ĺǋēƑūǜƭūƑūČîƑċūŠƙ�ȳOG ƙȴ�ČūŠƥîĿŠĚē�ĿŠ�ƑĚĲƑĿĳĚƑ-
îŠƥƙ�ȳ'ƑĚǋĲƭƙ�Ěƥ�îŕȦ�ǨǦǨǦȴȦ��ČČūƑēĿŠĳ�ƥū�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�¹ĚČĺŠĿČîŕ�îŠē�/ČūŠūŞĿČ��ƙƙĚƙƙŞĚŠƥ�¡îŠĚŕȡ�
îċūƭƥ�ǮǦ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�ČŕĿŞîƥĚ�ĿŞƎîČƥ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�Ŀƙ�ĲƑūŞ�ĿŠēĿƑĚČƥ�ĚŞĿƙƙĿūŠƙ�ȳĿȦĚȦ�ČîƑċūŠ�ēĿūǊĿēĚ�
ȳ ~Ǽȴ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ĲūƙƙĿŕȹĲƭĚŕ�ĚŕĚČƥƑĿČĿƥǋ�ĳĚŠĚƑîƥĿūŠȴ�îŠē�ǨǦ�ƎĚƑČĚŠƥ�ĲƑūŞ�ēĿƑĚČƥ�ĚŞĿƙƙĿūŠƙ�ūĲ�OG �ƑĚ-
ĲƑĿĳĚƑîŠƥƙ�ȳÀs/¡�ǨǦǧǮċȴȦ�/ŞĿƙƙĿūŠƙ�ƑĚƙƭŕƥĿŠĳ�ĲƑūŞ�ƎūūƑ�ĿŠƙƥîŕŕîƥĿūŠ�îŠē�ŞîĿŠƥĚŠîŠČĚ�ĲƭƑƥĺĚƑ�ČūŞƎŕĿČîƥĚ�
ƥĺĚ�ČĺîŕŕĚŠĳĚ�ĿŠ�ŞîŠǋ�ēĚǄĚŕūƎĿŠĳ�ŠîƥĿūŠƙȡ�ǅĺĚƑĚ�ƥƑîĿŠĚē�ƙĚƑǄĿČĚ�ƎĚƑƙūŠŠĚŕ�îƑĚ�ƥǋƎĿČîŕŕǋ�ĿŠ�ƙĺūƑƥ�ƙƭƎƎŕǋȦ�
/ĲĲĚČƥĿǄĚ�ŞîĿŠƥĚŠîŠČĚ�îŠē�ūƎƥĿŞĿǕîƥĿūŠ�Čūƭŕē�ƑĚƙƭŕƥ�ĿŠ�ĚŞĿƙƙĿūŠƙ�ƙîǄĿŠĳƙ�ūĲ�ƭƎ�ƥū�ǩǦ�ĳĿĳîƥūŠŠĚƙ�ūĲ� ~Ǽ 
ĚƐƭĿǄîŕĚŠƥ�ċǋ�ǨǦǫǦ�ȳǦȦǫ�ĳĿĳîƥūŠŠĚƙ�ƎĚƑ�ǋĚîƑȴ�ȳeȹ /¡�ǨǦǧǮȴ�ȳGĿĳƭƑĚ�ǫȴȦ
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FIGURE 5:�¹ūƥîŕ�Hŕūċîŕ�/ŞĿƙƙĿūŠƙ�ĲƑūŞ� ūūŕĿŠĳ�ȳ�ŠŠƭîŕȴ

Source: eȹ /¡�ǨǦǧǮȦ

REFRIGERANT 
(DIRECT)
1.2–1.5 GtCO2eq

ELECTRICITY USE 
FROM COOLING
EQUIPMENT
(INDIRECT) 
2. 6 GtCO2eq

Emission reduction 
opportunity from better 
cleaning and sevicing
0.5 GtCO2eq (13%)

TOTAL GLOBAL
GHG EMISSIONS
49–53.4 GtCO2eq

GLOBAL
EMISSIONS
FROM COOLING
3,8–4.1 GtCO2eq

¹ūēîǋɄƙ�ČūŠǄĚŠƥĿūŠîŕ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙ�ȳƑĚĲƑĿĳĚƑîƥĿūŠȡ�� ȡ�ĲîŠƙȴ�îČČūƭŠƥ�ĲūƑ�ūǄĚƑ�ǧǦ�ƎĚƑČĚŠƥ�ūĲ�ĳŕūċîŕ�
ĲūƙƙĿŕ� ~Ǽ�ĚŞĿƙƙĿūŠƙ�ȳŞūƑĚ�ƥĺîŠ�ǭ�ƎĚƑČĚŠƥ�ūĲ�ƥūƥîŕ�ĳŕūċîŕ�HOH�ĚŞĿƙƙĿūŠƙȴȡ�ǅĺĿČĺ�Ŀƙ�îċūƭƥ�ĺîŕĲ�ƥĺĚ�ĳŕūċîŕ�
ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ƥƑîŠƙƎūƑƥîƥĿūŠ�îŠē�ƥǅĿČĚ�ƥĺĚ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�îǄĿîƥĿūŠ�îŠē�ŞîƑĿƥĿŞĚ�ČūŞċĿŠĚē�ȳeȹ /¡�
ǨǦǧǮȫ�H T�ŠȦēȦȫ�~ŕĿǄĿĚƑ�îŠē�¡ĚƥĚƑƙ�ǨǦǨǦȴȦ�TĲ�ŕĚĲƥ�ƭŠČĺĚČŒĚēȡ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�îƑĚ�ĚǊƎĚČƥĚē�ƥū�ēūƭċŕĚ�
ċǋ�ǨǦǩǦ�îŠē�ƥƑĿƎŕĚ�ċǋ�ǨǧǦǦȡ�ēƑĿǄĚŠ�ċǋ�ĺĚîƥ�ǅîǄĚƙȡ�ƎūƎƭŕîƥĿūŠ�ĳƑūǅƥĺȡ�ƭƑċîŠĿǕîƥĿūŠȡ�îŠē�î�ĳƑūǅĿŠĳ�ŞĿē-
ēŕĚ�Čŕîƙƙ�ȳeȹ /¡�ŠȦēȦǧȴȦ

¹ĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥȡ�îŠ�ĿŠƥĚƑŠîƥĿūŠîŕ�îĳƑĚĚŞĚŠƥ�ƙĿĳŠĚē�ĿŠ�ǨǦǧǬȡ�ĿŠĿƥĿîƥĚē�î�ƎĺîƙĚȹēūǅŠ�ĿŠ�ƥĺĚ�ƭƙĚ�ūĲ�
OG ƙȡ�ǅĺĿČĺ�îƑĚ�ƎūƥĚŠƥ�HOHƙ�ƭƙĚē�îƙ�ƑĚĲƑĿĳĚƑîŠƥƙ�ȳ�ūǊ�ǧȴȦ�¹ĺĚ�îĳƑĚĚŞĚŠƥ�îŞĚŠēƙ�ƥĺĚ�ǧǯǮǭ�qūŠƥƑĚîŕ�
¡ƑūƥūČūŕ�ūŠ�¬ƭċƙƥîŠČĚƙ�ƥĺîƥ�'ĚƎŕĚƥĚ�ƥĺĚ�~ǕūŠĚ�gîǋĚƑȵî�ƑĚŞîƑŒîċŕǋ�ƙƭČČĚƙƙĲƭŕ�ĚǊîŞƎŕĚ�ūĲ�ƎƭċŕĿČȶƎƑĿ-
ǄîƥĚ�ČūūƎĚƑîƥĿūŠ�ĿŠ�îēēƑĚƙƙĿŠĳ�î�ĳŕūċîŕ�ĚŠǄĿƑūŠŞĚŠƥîŕ�ƥĺƑĚîƥȦ�¹ĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�ČūŞŞĿƥƙ�ŞîŠǋ�
ČūƭŠƥƑĿĚƙ�ƥū�ƙƭċƙƥîŠƥĿîŕ�ƑĚēƭČƥĿūŠƙȡ�ūƑ�î�ƎĺîƙĚȹūƭƥȡ�ĿŠ�ƥĺĚĿƑ�ƭƙĚ�ūĲ�OG ƙ�îŠē�îƭƥĺūƑĿǕĚƙ�ĲƭŠēĿŠĳ�ƥū�îƙƙĿƙƥ�
ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ĿŠ�îČĺĿĚǄĿŠĳ�ƥĺĚĿƑ�ƑĚƐƭĿƑĚŞĚŠƥƙȡ�ċƭƥ�Ŀƥ�ēūĚƙ�Šūƥ�ēĿƑĚČƥŕǋ�îēēƑĚƙƙ�ƥĺĚ�ŠĚĚē�ƥū�ĿŠČƑĚîƙĚ�
ƥĺĚ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ƥū�ƑĚēƭČĚ�ƎūǅĚƑ�ƑĚƐƭĿƑĚŞĚŠƥƙȦ�¹ĺĚ�ƎūƥĚŠƥĿîŕ�ČūŠƥƑĿċƭƥĿūŠ�ƥū�
ŞĿƥĿĳîƥĿŠĳ�ƥĺĚ�ƑîƥĚ�îŠē�ŞîĳŠĿƥƭēĚ�ūĲ�ǅîƑŞĿŠĳ�ċǋ�ƑĚƎŕîČĿŠĳ�ƑĚĲƑĿĳĚƑîŠƥƙ�îŠē�ĿŠČƑĚîƙĿŠĳ�ƥĺĚ�ĚŠĚƑĳǋ�ĚĲǛ-
ČĿĚŠČǋ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�Ŀƙ�ĚǄĚŠ�ŕîƑĳĚƑȫ�ČŕūƙĚ�ƥū�ǧʇ �ūĲ�ĳŕūċîŕ�ǅîƑŞĿŠĳ�Čūƭŕē�ċĚ�îǄūĿēĚē�ċǋ�ǨǧǦǦ�îŠēȡ�
ĿĲ�îƥƥîĿŠĚēȡ�Čūƭŕē�ĺĚŕƎ�ŒĚĚƎ�ƥĺĚ�ĳŕūċîŕ�ƥĚŞƎĚƑîƥƭƑĚ�ĿŠČƑĚîƙĚ�ǅĿƥĺĿŠ�ƥĺĚ�ūƭƥĚƑ�ŕĿŞĿƥ�ƙĚƥ�ĿŠ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚ-
ŞĚŠƥ�ȳ'ƑĚǋĲƭƙ�Ěƥ�îŕȦ�ǨǦǨǦȴȦ�
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/ŠĚƑĳǋ�ĳĚŠĚƑîƥĿūŠ�ĲƑūŞ�ĲūƙƙĿŕ�ĲƭĚŕƙ�Şƭƙƥ�ċĚ�ƑĚēƭČĚē�ċǋ�ǭǦ�ƎĚƑČĚŠƥ�ƥū�îČĺĿĚǄĚ�ƥĺĚ�¬'Hƙ�ǅĺĿŕĚ�ƙƥîǋĿŠĳ�ǅĿƥĺĿŠ�
ƥĺĚ�HOH�ĚŞĿƙƙĿūŠ�ŕĿŞĿƥƙ�ƙĚƥ�ċǋ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥ�îŠē�ŞĚĚƥ�ƥĺĚ�ĿŠČƑĚîƙĿŠĳ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳȦ�¹ĺĿƙ�ǅūƭŕē�
ƑĚƐƭĿƑĚ�î�ǩǦǦ�ƎĚƑČĚŠƥ�ĿŠČƑĚîƙĚ�ĿŠ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ȳÀŠĿǄĚƑƙĿƥǋ�ūĲ��ĿƑŞĿŠĳĺîŞ�ǨǦǧǮîȴȦ�¹ĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�
ĺîƙ�ƙƥĚîēĿŕǋ�ĿŠČƑĚîƙĚē�ƥĺĚ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ĿŠ�ƑĚČĚŠƥ�ǋĚîƑƙȡ�ċƭƥ�ƥĺĚƙĚ�ČĺîŠĳĚƙ�ĺîǄĚ�
ċĚĚŠ�ĿŠČƑĚŞĚŠƥîŕ�îŠē�ĿŠƙƭĲǛČĿĚŠƥȦ�qūƑĚ�ŠĚĚēƙ�ƥū�ċĚ�ēūŠĚ�ƥū�ŞĚĚƥ�ƥĺĚ�¬'HƙȦ�TŠĿƥĿîŕ�ŠĚĚēĚē�îČƥĿūŠƙ�ĿŠČŕƭēĚȠ�

• �¬ĺîƑƎŕǋ�ƑĚēƭČĿŠĳ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ƑĚĲƑĿĳĚƑîŠƥƙ�îŠē�ĚŠĚƑĳǋ�ƭƙĚ�ƥū�ŞĚĚƥ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥ 
îŠē�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�ĳūîŕƙ�ċǋ�ǨǦǫǦȦ�

• TŠČƑĚîƙĿŠĳ�ƎƑūēƭČƥĿǄĿƥǋ�ĿŠ�ƎūūƑ�ČūƭŠƥƑĿĚƙ�ƥĺƑūƭĳĺ�ƙŞîƑƥĚƑ�îĳƑĿČƭŕƥƭƑĚ�ƥū�ĲĚĚē�ŞĿŕŕĿūŠƙ�ŞūƑĚȦ�

• �qūēĚƑŠĿǕĿŠĳ�ŞîŠƭĲîČƥƭƑĿŠĳ�ƥū�ƎƑūǄĿēĚ�ēĚČĚŠƥ�ǅūƑŒ�îŠē�ŞūƑĚ�ŏūċƙȫ�ĿŠƥĚĳƑîƥĿŠĳ�ĚŠĚƑĳǋ�ƙĚƑǄĿČĚƙ 
îŠē�ŕūĳĿƙƥĿČƙ�ƥū�ĿŠČƑĚîƙĚ�ĚČūŠūŞĿČ�ĚĲǛČĿĚŠČǋȫ�îŠē�ƙƥƑĚŠĳƥĺĚŠĿŠĳ�ƙƭƎƎŕǋ�ČĺîĿŠƙ�ĲūƑ�ŞĚēĿČĿŠĚƙȡ 
ǄîČČĿŠĚƙȡ�îŠē�ĺĚîŕƥĺȦ

• �¡ƑūǄĿēĿŠĳ�ĳƑĚîƥĚƑ�ƙƭƎƎūƑƥ�ƥū�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ĿŠ�ƎƑūǄĿēĿŠĳ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�ŞĿŕŕĿūŠƙ�ūĲ 
ƎĚūƎŕĚ�ƥū�îēîƎƥ�ƥū�ƥĺĚ�ĚĲĲĚČƥƙ�ūĲ�ČŕĿŞîƥĚ�ČĺîŠĳĚȡ�ƎîƑƥĿČƭŕîƑŕǋ�ƥĺĚ�ƙĚǄĚƑĚ�ĿŞƎîČƥ�ūĲ�ĿŠČƑĚîƙĿŠĳ 
ĺĚîƥ�ƙƥƑĚƙƙ�ūŠ�ǄƭŕŠĚƑîċŕĚ�ƎĚūƎŕĚȦ�

• ¡ƑūƥĚČƥĿŠĳ�ŠîƥƭƑîŕ�ƑĚƙūƭƑČĚƙ�îŠē�ČūŞċîƥĿŠĳ�ĚŠǄĿƑūŠŞĚŠƥîŕ�ēĚĳƑîēîƥĿūŠ�îŠē�Ŀƥƙ�ĿŞƎîČƥƙȦ�

• ��ƭĿŕēĿŠĳ�ƑĚƙĿŕĿĚŠƥ�ĿŠĲƑîƙƥƑƭČƥƭƑĚȡ�ƎƑūŞūƥĿŠĳ�ĿŠČŕƭƙĿǄĚ�îŠē�ƙƭƙƥîĿŠîċŕĚ�ĿŠēƭƙƥƑĿîŕĿǕîƥĿūŠȡ� 
îŠē�ĲūƙƥĚƑĿŠĳ�ĿŠŠūǄîƥĿūŠȦ

BOX 1: KIGALI AMENDMENT REDUCES CONSUMPTION 
OF HYDROCHLOROFLUOROCARBONS (HFCS)

¹ĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�ǅîƙ�îēūƎƥĚē�ūŠ�~ČƥūċĚƑ�ǧǫȡ�ǨǦǧǬȡ�îƙ�ƥĺĚ�ǛĲƥĺ�îŞĚŠēŞĚŠƥ�ƥū�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�
ūŠ�¬ƭċƙƥîŠČĚƙ�ƥĺîƥ�'ĚƎŕĚƥĚ�ƥĺĚ�~ǕūŠĚ�gîǋĚƑ�îŠē�ĚŠƥĚƑĚē�ĿŠƥū�ĲūƑČĚ�ūŠ�cîŠƭîƑǋ�ǧȡ�ǨǦǧǯȫ�îƙ�ūĲ�cƭŠĚ�ǨǦǨǧȡ�ǧǨǨ�
ČūƭŠƥƑĿĚƙ�ȳĿŠČŕƭēĿŠĳ� ĺĿŠîȴ�ĺîē�ƑîƥĿǛĚē�ĿƥȵƥĺĚ�ÀŠĿƥĚē�¬ƥîƥĚƙ�îŠŠūƭŠČĚē�Ŀƥƙ�ĿŠƥĚŠƥĿūŠ�ƥū�ƑîƥĿĲǋ�ƥĺĚ��ĳƑĚĚŞĚŠƥ 
ĿŠ�ǨǦǨǧȦ

¹ĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�ƑĚƐƭĿƑĚƙ�ČūƭŠƥƑĿĚƙ�ƥū�ƎĺîƙĚ�ēūǅŠ�OG ƙȡ�ċĚĳĿŠŠĿŠĳ�ĿŠ�ǨǦǧǯ�ĲūƑ�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙ�
îŠē�ǨǦǨǪ�ĲūƑ�Şūƙƥ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȦ�Tƥƙ�ĿŠĿƥĿîŕ�ƎĺîƙĚȹēūǅŠ�ƙČĺĚēƭŕĚ�ǅĿŕŕ�îČĺĿĚǄĚ�ŞūƑĚ�ƥĺîŠ�îŠ�ǮǦ�
ƎĚƑČĚŠƥ�ƑĚēƭČƥĿūŠ�ĿŠ�OG �ČūŠƙƭŞƎƥĿūŠ�ċǋ�ǨǦǪǭȦ�qūƙƥ�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙ�ċĚĳîŠ�ƥĺĚ�ƎĺîƙĚȹēūǅŠ�ĿŠ�ǨǦǧǯȡ�
îŠē�Şūƙƥ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ǅĿŕŕ�ĲƑĚĚǕĚ�ČūŠƙƭŞƎƥĿūŠ�îŠē�ƎƑūēƭČƥĿūŠ�ĿŠ�ǨǦǨǪ�îŠē�ċĚĳĿŠ�ƥĺĚ�ƎĺîƙĚȹēūǅŠ�
ĿŠ�ǨǦǨǯȦ�'ĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ƙƭƙČĚƎƥĿċŕĚ�ƥū�ĺĿĳĺ�îŞċĿĚŠƥ�ƥĚŞƎĚƑîƥƭƑĚƙ�ǅĿŕŕ�ĲƑĚĚǕĚ�ČūŠƙƭŞƎƥĿūŠ�ĿŠ�ǨǦǨǮ�îŠē�
ċĚĳĿŠ�ƥū�ƎĺîƙĚ�ēūǅŠ�ĿŠ�ǨǦǩǨȦ

OG ƙȡ�ǅĺĿČĺ�ēū�Šūƥ�ēĚƙƥƑūǋ�ƙƥƑîƥūƙƎĺĚƑĿČ�ūǕūŠĚ�ċƭƥ�îƑĚ�ƎūƥĚŠƥ�ČŕĿŞîƥĚ�ƎūŕŕƭƥîŠƥƙȡ�îƑĚ�îŕƥĚƑŠîƥĿǄĚƙ�ƥū 
ČĺŕūƑūǜƭūƑūČîƑċūŠƙ�îŠē�ƥū�ƥĺĚ�ĺǋēƑūČĺŕūƑūǜƭūƑūČîƑċūŠƙ�ƥĺîƥ�ƑĚƎŕîČĚē�ČĺŕūƑūǜƭūƑūČîƑċūŠƙȡ�ċūƥĺ�ūĲ 
ǅĺĿČĺ�îƑĚ�ūǕūŠĚȹēĚƎŕĚƥĿŠĳ�ƙƭċƙƥîŠČĚƙ�îŠē�ƎūǅĚƑĲƭŕ�ČŕĿŞîƥĚ�ƎūŕŕƭƥîŠƥƙȦ�TŠ�ƥĺĚ�îċƙĚŠČĚ�ūĲ�ĿŠƥĚƑǄĚŠƥĿūŠƙȡ� 
Ŀƥ�ǅîƙ�ƎƑūŏĚČƥĚē�ƥĺîƥ�ƑĿƙĿŠĳ�îŠŠƭîŕ�OG �ĚŞĿƙƙĿūŠƙ�ǅūƭŕē�ČūŠƥƑĿċƭƥĚ�î�ǅîƑŞĿŠĳ�ĚƐƭĿǄîŕĚŠƥ�ūĲ�îċūƭƥ�ǨǦ 
ƎĚƑČĚŠƥ�ūĲ�ČîƑċūŠ�ēĿūǊĿēĚ�ĚŞĿƙƙĿūŠƙ�ĿŠ�ǨǦǫǦȦ��ČČĚŕĚƑîƥĿŠĳ�ƑĚēƭČƥĿūŠƙ�ĿŠ�OG ƙ�îŠē�ūƥĺĚƑ�ƙĺūƑƥȹŕĿǄĚēȡ�
ĺĿĳĺȹĳŕūċîŕȹǅîƑŞĿŠĳȹƎūƥĚŠƥĿîŕ�ƎūŕŕƭƥîŠƥƙ�Čūƭŕē�îǄūĿē�ƭƎ�ƥū�ǦȦǬʇ �ūĲ�ǅîƑŞĿŠĳ�ċǋ�ǨǦǫǦ�ȳ  � �ŠȦēȦȴȦ
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¹ūēîǋɄƙ�ŞūƑĚ�ĚĲǛČĿĚŠƥ�� �ŞūēĚŕƙ�îƑĚ�Šūƥ�ƥĺĚ�Şūƙƥ�ƎūƎƭŕîƑ�ċĚČîƭƙĚ�ūĲ�ƥĺĚĿƑ�ĺĿĳĺĚƑ�ĿŠĿƥĿîŕ�ČūƙƥȦ�¹ĺĚ�ƭƎ-
ĲƑūŠƥ�Čūƙƥ�ūĲ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ƭƙĿŠĳ�ŕūǅȹHØ¡�ƑĚĲƑĿĳĚƑîŠƥƙ�Ŀƙ�ūĲƥĚŠ�ĺĿĳĺĚƑ�ĿŠ�ŞîƑŒĚƥƙ�ǅĺĚƑĚ�ƥĺĿƙ�
ĚƐƭĿƎŞĚŠƥ�Ŀƙ�Šūƥ�ǋĚƥ�ƥĺĚ�ƙƥîŠēîƑē�ƥĚČĺŠūŕūĳǋȡ�îŕƥĺūƭĳĺ�ƥĺĚ�ūǄĚƑîŕŕ�ŕĿĲĚČǋČŕĚ�Čūƙƥ�ūĲ�ƥĺĚƙĚ�ŞūƑĚ�ĚĲǛČĿĚŠƥ�� �
ŞūēĚŕƙ�Ŀƙ�ƭƙƭîŕŕǋ�ŕūǅĚƑ�ƥĺîŠ�ƥĺîƥ�ūĲ�ŞūēĚŕƙ�ƭƙĿŠĳ�ČūŠǄĚŠƥĿūŠîŕ�ƥĚČĺŠūŕūĳǋ�îŠē�ĺĿĳĺȹHØ¡�ƑĚĲƑĿĳĚƑîŠƥƙ�
ċĚČîƭƙĚ�ūĲ�ƥĺĚĿƑ�ċĚƥƥĚƑ�ƎĚƑĲūƑŞîŠČĚȡ�ŕūǅĚƑ�ŞîĿŠƥĚŠîŠČĚ�Čūƙƥƙȡ�îŠē�ūƥĺĚƑ�ĲîČƥūƑƙȦ�sĚǄĚƑƥĺĚŕĚƙƙȡ�ĲƑūŞ�ƥĺĚ�
ĚŠēȹƭƙĚƑ�ƎĚƑƙƎĚČƥĿǄĚȡ�ƎîƑƥĿČƭŕîƑŕǋ�ƥĺūƙĚ�ǅĿƥĺ�ŕūǅ�ĿŠČūŞĚȡ�ƥĺĚ�ĿŠĿƥĿîŕ�ƎƑĿČĚ�Ŀƙ�ūĲƥĚŠ�ƥĺĚ�ēĚČĿēĿŠĳ�ĲîČƥūƑ�ǅĺĚŠ�
ƎƭƑČĺîƙĿŠĳ�ŠĚǅ�ĚƐƭĿƎŞĚŠƥȦ�¡ƑĿČĚ�Ŀƙ�ƥĺĚƑĚĲūƑĚ�îŠ�ĿŞƎūƑƥîŠƥ�ĚŕĚŞĚŠƥ�ĿŠ�ēĚƥĚƑŞĿŠĿŠĳ�ǅĺĚƥĺĚƑ�î�ƥĚČĺŠūŕūĳǋ�
will be successful.

¬ūŕƭƥĿūŠƙ�Şƭƙƥ�ċĚ�ĲūƭŠē�ƥū�ūǄĚƑČūŞĚ�ĺĿĳĺĚƑ�ĿŠǄĚƙƥŞĚŠƥ�Čūƙƥȡ�ƙƎŕĿƥ�ĿŠČĚŠƥĿǄĚƙȡ�ĺĚƥĚƑūĳĚŠūƭƙ�ŞîƑŒĚƥƙȡ�îŠē�ƥĺĚ�
ĺĿĳĺ�ƥƑîŠƙîČƥĿūŠ�Čūƙƥƙ�ūĲ�ŞîŠîĳĿŠĳ�ƙŞîŕŕȡ�ēĿƙƎĚƑƙĚē�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ƥū�ĿŠČƑĚîƙĚ�ƥĺĚ�ēĚƎŕūǋŞĚŠƥ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�
ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙȦ�/ǊîŞƎŕĚƙ�ĲūƑ�ƙƭČĺ�ƥĚČĺŠūŕūĳĿĚƙ�ĿŠČŕƭēĚ�ĺĿĳĺȹĚĲǛČĿĚŠČǋ�ĿŠǄĚƑƥĚƑ�� �ƙǋƙƥĚŞƙȡ�îċƙūƑƎƥĿūŠ�
ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙȡ�ēĿƙƥƑĿČƥ�ČūūŕĿŠĳȡ�ĿČĚ�ƥĺĚƑŞîŕ�ƙƥūƑîĳĚȡ�îŠē�ĿŠƥĚĳƑîƥĚē�Čūŕē�ČĺîĿŠƙȡ�ǅĺĿČĺ�ČîŠ�ƑĚēƭČĚ�Ĳūūē�
ǅîƙƥĚ�îŠē�ĿŞƎƑūǄĚ�ƥĺĚ�ŕĿǄĚƙ�ūĲ�ĲîƑŞĚƑƙȦ

SUSTAINABLE COOLING AT THE WORLD BANK
 ūūŕĿŠĳ�Ŀƙ�î�ĳŕūċîŕ�ČĺîŕŕĚŠĳĚ�ċƭƥ�ūŠĚ�ǅĿƥĺ�î�ēĿƙƎƑūƎūƑƥĿūŠîŕ�ĿŞƎîČƥ�ūŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȦ�gîČŒ�ūĲ�îČČĚƙƙ�
ƥū�îēĚƐƭîƥĚ�ČūūŕĿŠĳ�îŠē�ƥĺĚ�ŠĚĚē�ĲūƑ�îŠē�ēĚƎŕūǋŞĚŠƥ�ūĲ�ŠĚǅ�îŠē�ƙƎĚČĿǛČ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�ǅĿŕŕ�îĲĲĚČƥ�ēĚǄĚŕ-
ūƎĿŠĳ�ČūƭŠƥƑĿĚƙȡ�ĚČūŠūŞĿČîŕŕǋ�îŠē�ƙūČĿîŕŕǋȡ�ŞƭČĺ�ŞūƑĚ�ƥĺîŠ�îēǄîŠČĚē�ĚČūŠūŞĿĚƙȦ� ūūŕĿŠĳ�ēĿƑĚČƥŕǋ�îŠē�ĿŠēĿ-
ƑĚČƥŕǋ�îĲĲĚČƥƙ�ƥĺĚ�ØūƑŕē��îŠŒɄƙ�ēĚǄĚŕūƎŞĚŠƥ�îŠē�ĚŠǄĿƑūŠŞĚŠƥîŕ�ūċŏĚČƥĿǄĚƙȡ�ĿŠČŕƭēĿŠĳ�Ŀƥƙ�ǅūƑŒ�ūŠ�ĚŕĿŞĿŠîƥĿŠĳ�
ƎūǄĚƑƥǋ�îŠē�îēǄîŠČĿŠĳ�ƥĺĚ�¬'Hƙȡ�ĿŠČƑĚîƙĿŠĳ�ǛŠîŠČĿŠĳ�ĲūƑ�ČŕĿŞîƥĚ�ŞĿƥĿĳîƥĿūŠ�îŠē�îēîƎƥîƥĿūŠȡ�ƙƥƑĚŠĳƥĺĚŠĿŠĳ�
ƑĚƙĿŕĿĚŠČĚȡ�îŠē�ƎƑūŞūƥĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ŞūċĿŕĿƥǋ�ȳØūƑŕē��îŠŒ�ǨǦǧǮȴȦ�

 ūūŕĿŠĳ�ƙĺūƭŕē�ċĚ�ƎƑĿūƑĿƥĿǕĚē�ĿŠ�ØūƑŕē��îŠŒ�îēǄĿƙūƑǋȡ�ŕĚŠēĿŠĳȡ�îŠē�ƎūŕĿČǋ�ūƎĚƑîƥĿūŠƙȦ��ēēƑĚƙƙĿŠĳ�ČūūŕĿŠĳ�îŕ-
ƑĚîēǋ�ĺîƙ�î�ĺĿƙƥūƑǋ�ĿŠ�ØūƑŕē��îŠŒ�HƑūƭƎ�ȳØ�Hȴ�ūƎĚƑîƥĿūŠƙ�ūĲ�ĿŠČƑĚîƙĿŠĳ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ūĲ�ċƭĿŕēĿŠĳƙ�îŠē�
îƎƎŕĿîŠČĚƙ�îŠē�ĿŠ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ēĚƙĿĳŠȡ�îŠē�ƥĺĚ�ĿŞƎūƑƥîŠČĚ�ūĲ�ČūūŕĿŠĳ�ĿŠ�ĺĚîŕƥĺȡ�îĳƑĿČƭŕƥƭƑĚȡ�ǅîƥĚƑ�ŞîŠîĳĚ-
ŞĚŠƥȡ�ƭƑċîŠ�ƎŕîŠŠĿŠĳȡ�ƥƑîŠƙƎūƑƥîƥĿūŠȡ�ēĿƙîƙƥĚƑ�ƑĚŕĿĚĲ�îŠē�ƎƑĚƎîƑĚēŠĚƙƙȡ�îŠē�ĿŠēƭƙƥƑĿîŕ�ŞūēĚƑŠĿǕîƥĿūŠ�Ŀƙ�ċĚĿŠĳ�
ĿŠČƑĚîƙĿŠĳŕǋ�ƑĚČūĳŠĿǕĚēȦ�¹ĺĚ�ŞƭŕƥĿƙĚČƥūƑîŕ�îŠē�ĳŕūċîŕ�ŠîƥƭƑĚ�ūĲ�ƎūƥĚŠƥĿîŕ�ƙūŕƭƥĿūŠƙ�Čƭƥƙ�îČƑūƙƙ�ŞîŠǋ�îƑĚîƙ�ūĲ�
Ŀƥƙ�ūƎĚƑîƥĿūŠƙȡ�ƑĚƙĚîƑČĺȡ�ƥĚČĺŠĿČîŕ�îƙƙĿƙƥîŠČĚȡ�îŠē�ĚǊƥĚƑŠîŕ�ĚŠĳîĳĚŞĚŠƥƙȦ��ČČūƑēĿŠĳŕǋȡ�ƥĺĚ�Ø�H�Ŀƙ�ǅĚŕŕ�ƎūƙĿ-
ƥĿūŠĚē�ƥū�ČūŠƥƑĿċƭƥĚ�ƥū�ƥĺĚ�ĚČūŠūŞĿČȡ�ƙūČĿîŕȡ�îŠē�ƎūŕĿČǋ�îŠîŕǋƙĿƙ�ŠĚĚēĚē�ƥū�ŏƭƙƥĿĲǋ�îŠē�ƎŕîŠ�îČƥĿūŠ�ūŠ�ČūūŕĿŠĳ�
îŠē�ċƑĿŠĳ�Ŀƥƙ�ČŕĿĚŠƥƙ�ĿŠƥĚĳƑîƥĚēȡ�ƙǋƙƥĚŞƙȹċîƙĚē�ƙūŕƭƥĿūŠƙȦ�TŠ�îēēĿƥĿūŠ�ƥū�Ŀƥƙ�ČŕĿĚŠƥ�ČūƭŠƥƑǋ�ĲūČƭƙȡ�ƥĺĚ�Ø�H�Ŀƙ�î�
ŒŠūǅŕĚēĳĚ�ċƑūŒĚƑȡ�ēĿƙƙĚŞĿŠîƥĚƙ�ċĚƙƥ�ƎƑîČƥĿČĚƙȡ�îŠē�ĲîČĿŕĿƥîƥĚƙ�ƥĺĚ�ĚǊČĺîŠĳĚ�ūĲ�ĚǊƎĚƑĿĚŠČĚ�ċĚƥǅĚĚŠ�ƎƑîČƥĿ-
ƥĿūŠĚƑƙ�îŠē�ƎūŕĿČǋ�ŞîŒĚƑƙ�îƑūƭŠē�ƥĺĚ�ĳŕūċĚȦ�

¬ƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�Ŀƙ�îŠ�îƑĚî�ǅĺĚƑĚ�ƥĺĚ�ĿŠƥĚƑĚƙƥƙ�ūĲ�ČūŠƙƭŞĚƑƙȡ�ĿŠēƭƙƥƑǋȡ�îŠē�ĳūǄĚƑŠŞĚŠƥƙ�ĿŠƥĚƑƙĚČƥ�ǅĿƥĺ�
ƥĺĚ�ĳŕūċîŕ�ƎƭċŕĿČ�ĳūūēƙ�îĳĚŠēî�ȳĚȦĳȦȡ�ƑĚēƭČĿŠĳ�HOH�ĚŞĿƙƙĿūŠƙȡ�ƎĺîƙĿŠĳ�ūƭƥ�ƎƑūĺĿċĿƥĚē�ƑĚĲƑĿĳĚƑîŠƥƙȡ�ƑĚîČĺĿŠĳ�
ƥĺĚ�¬'HƙȴȦ�TŠ�ƥĺĿƙ�îƑĚîȡ�ƥĺĚ�Ø�H�ČîŠ�Ǝŕîǋ�Ŀƥƙ�ƥƑîēĿƥĿūŠîŕ�ƑūŕĚ�îƙ�î�ČūŠǄĚŠĚƑ�îŠē�ĲîČĿŕĿƥîƥūƑȡ�ċƑĿŠĳĿŠĳ�ǄîŕƭĚ�
ƥĺƑūƭĳĺ�Ŀƥƙ�ĚČūŠūŞĿČ�îŠē�ƎūŕĿČǋ�îŠîŕǋƙĿƙ�îŠē�Ŀƥƙ�ĚǊƎĚƑĿĚŠČĚ�ĿŠ�ēƑîǅĿŠĳ�ƥūĳĚƥĺĚƑ�ēĿĲĲĚƑĚŠƥ�îĳĚŠēîƙ�îŠē�
ĿŠƥĚƑĚƙƥƙ�îŠē�îēǄîŠČĿŠĳ�ƥĺĚŞ�ƥūǅîƑē�ĳŕūċîŕȡ�ƑĚĳĿūŠîŕȡ�îŠē�ŕūČîŕ�îČƥĿūŠ�ƥĺîƥ�ǅĿŕŕ�ƭŕƥĿŞîƥĚŕǋ�ČūŠƥƑĿċƭƥĚ�ƥū 
î�ČūŞŞūŠ�ĳūîŕȦ�HĿǄĚŠ�Ŀƥƙ�ƥƑîēĿƥĿūŠîŕ�ǅūƑŒ�ūŠ�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�îŠē�ǅĿƥĺ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ 
îŠē�Ŀƥƙ�ƥǅū�ēĚČîēĚƙ�ūĲ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�îēǄūČîČǋ�îŠē�îČƥĿūŠȡ�ƥĺĚ�Ø�H�Ŀƙ�ǅĚŕŕ�ƎŕîČĚē�ƥū�îƙƙĿƙƥ�ƥĺĚ�ĿŠƥĚƑ-
ŠîƥĿūŠîŕ�ČūŞŞƭŠĿƥǋ�îŠē�Ŀƥƙ�ČŕĿĚŠƥ�ČūƭŠƥƑĿĚƙ�ĿŠ�îēēƑĚƙƙĿŠĳ�ƥĺĚ�ēūŞĚƙƥĿČ�îŠē�ĳŕūċîŕ�ČĺîŕŕĚŠĳĚƙ�ūĲ�ƎƑūǄĿēĿŠĳ�
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȦ
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qĚĚƥĿŠĳ�ƥĺĚƙĚ�ČĺîŕŕĚŠĳĿŠĳ�ūċŏĚČƥĿǄĚƙ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�ǛŠîŠČĚȡ�ǅĺĿČĺ�ĿŞƎŕĿĚƙ�ƥĺîƥ�ēĚǄĚŕūƎŞĚŠƥ�ǛŠîŠČĚ�ĿŠƙƥĿƥƭƥĿūŠƙ�
ȳ'GTƙȴ�ĺîǄĚ�îŠ�ĿŞƎūƑƥîŠƥ�ƑūŕĚ�ƥū�ƎŕîǋȦ��ƙ�ŠūƥĚēȡ�ĺĿĳĺĚƑ�ǛƑƙƥ�ČūƙƥȵēĚƙƎĿƥĚ�ƙĿĳŠĿǛČîŠƥ�ƙîǄĿŠĳƙ�ūǄĚƑ�ƥĿŞĚȵĿƙ�
î�ŞîŏūƑ�ċîƑƑĿĚƑ�ƥū�îēūƎƥĿūŠ�ūĲ�ČŕĿŞîƥĚȹĲƑĿĚŠēŕǋȡ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�� Ȧ�TŠŠūǄîƥĿǄĚ�ǛŠîŠČĿîŕ�ĿŠƙƥƑƭŞĚŠƥƙ�îŠē�
ċŕĚŠēĚē�ǛŠîŠČĚ�îƑĚ�îŞūŠĳ�ƥĺĚ�ƎƑūŞĿƙĿŠĳ�ƑĚƙƎūŠƙĚƙȡ�ČūŞƎŕĚŞĚŠƥĚē�ċǋ�ƙƭƎƎūƑƥĿǄĚ�ƎūŕĿČĿĚƙ�îŠē�ƑĚĳƭŕîƥĿūŠƙȦ�
¹ĺĚƑĚ�îƑĚ�îēēĿƥĿūŠîŕ�ċîƑƑĿĚƑƙ�ƥū�ǛŠēĿŠĳ�îŠē�ŞîƥČĺĿŠĳ�ĚîƑŕǋȹƙƥîĳĚȡ�ĿŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕūĳĿĚƙ�ǅĿƥĺ�ƎūƥĚŠƥĿîŕ�
ƭƙĚƑƙ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�îŠē�ƥū�ǛŠîŠČĿŠĳ�îŠē�ƙČîŕĿŠĳ�ƥĺĚĿƑ�ēĚƎŕūǋŞĚŠƥȵî�ČĺîŕŕĚŠĳĚ�ƥĺîƥ�ƥĺĚ�Ø�HɄƙ�TŠ-
ƥĚƑŠîƥĿūŠîŕ�GĿŠîŠČĚ� ūƑƎūƑîƥĿūŠ�ȳTG ȴ�Ŀƙ�îēēƑĚƙƙĿŠĳ�ƥĺƑūƭĳĺ�Ŀƥƙ�¹ĚČĺ/ŞĚƑĳĚ�ƎƑūĳƑîŞ�ĲūƑ�ČūūŕĿŠĳ�ĿŠŠūǄîƥĿūŠƙȦ�
�ċūƭƥ�ǩǫ�ƎĚƑČĚŠƥ�ūĲ�îŕŕ�ĚŠĚƑĳǋ�ĲūƑ�ČūūŕĿŠĳ�Ŀƙ�ČūŠƙƭŞĚē�ĿŠ�ŕîƑĳĚ�ČūŞŞĚƑČĿîŕ�ċƭĿŕēĿŠĳƙ�ƙƭČĺ�îƙ�ĺūƥĚŕƙȡ�ƙĺūƎ-
ƎĿŠĳ�Şîŕŕƙȡ�îŠē�ĺūƙƎĿƥîŕƙȡ�ǅĺĿČĺ�ƥǋƎĿČîŕŕǋ�ƭƙĚ�ūŕēȡ�ĿŠĚĲǛČĿĚŠƥȡ�ĿŠČūƑƑĚČƥŕǋ�ƙĿǕĚēȡ�ƎūūƑŕǋ�ŞîĿŠƥîĿŠĚē�ĿŠēƭƙƥƑĿîŕ�
ČĺĿŕŕĚƑƙȦ� ūūŕĿŠĳ�ĲūƑ�ƥƑîŠƙƎūƑƥîƥĿūŠ�Ŀƙ�îŠūƥĺĚƑ�ƙĚČƥūƑ�ǅĿƥĺ�ƎūƥĚŠƥĿîŕ�ĲūƑ�ƐƭîƙĿȹČūŞŞĚƑČĿîŕ�ǛŠîŠČĚȦ

¹ĺĚ�Ø�H�ČîŠ�ǅūƑŒ�ǅĿƥĺ�ŞîŠǋ�ƎƭċŕĿČ�îŠē�ƎƑĿǄîƥĚ�ƙĚČƥūƑ�ƎîƑƥŠĚƑƙ�ƥū�ĚŠĺîŠČĚ�ƥĺĚĿƑ�ĚĲĲūƑƥƙ�ƥū�îČĺĿĚǄĚ�ƙƭƙƥîĿŠ-
îċŕĚ�ČūūŕĿŠĳȡ�ċƭƥ�î�ƎîƑîēĿĳŞ�ƙĺĿĲƥ�Ŀƙ�ŠĚĚēĚē�ƥū�îČĺĿĚǄĚ�ƎūŕĿƥĿČîŕ�ČūŞŞĿƥŞĚŠƥ�îŠē�ƎƑūǄĿēĚ�ƥĺĚ�ƎƭċŕĿČ�îŠē�
ƎƑĿǄîƥĚ�ƙĚČƥūƑƙ�ǅĿƥĺ�ƥĺĚ�ǛŠîŠČĿîŕ�ƑĚƙūƭƑČĚƙ�ŠĚĚēĚē�ĲūƑ�ĿŠǄĚƙƥŞĚŠƥƙ�ĿŠ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȦ�Tƥ�Ŀƙ�ĚƙƥĿŞîƥĚē�ƥĺîƥ�
ūŠŕǋ�ǦȦǦǪ�ƎĚƑČĚŠƥ�ūĲ�ƥūƥîŕ�ūĲǛČĿîŕ�ēĚǄĚŕūƎŞĚŠƥ�îƙƙĿƙƥîŠČĚ�Ŀƙ�ċĚĿŠĳ�ēĿƑĚČƥĚē�îƥ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�ȳeȹ /¡�ŠȦēȦǧȴȦ�
�ČČĚƙƙ�ƥū�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ǛŠîŠČĚ�ɁŞƭƙƥ�ĳƑūǅ�ƐƭĿČŒŕǋ�îŠē�ƙƭċƙƥîŠƥĿîŕŕǋ�ĚŠūƭĳĺ�ƥū�ŞĚĚƥ�ƥĺĚ�ĿŠČƑĚîƙĚē�
ŠĚĚē�ĲūƑ�ČūūŕĿŠĳ�ƙĚƑǄĿČĚƙɂ�ȳ¬/ĲūƑ�gg�ǨǦǧǯîȴȦ

THE ROLE OF THE ROADMAP
��ČūŞƎŕĚƥĚ�ƑūîēŞîƎ�ǅūƭŕē�ČūŠƙĿƙƥ�ūĲ�î�ČūĺĚƑĚŠƥȡ�ƎƑĿūƑĿƥĿǕĚēȡ�ƥĿŞĚċūƭŠēȡ�ĳŕūċîŕ�ƎŕîŠ�ƥĺîƥ�ƙƥƑîƥĚĳĿČîŕŕǋ�ūƑĳî-
ŠĿǕĚƙ�îŠē�îŕŕūČîƥĚƙ�îČƥĿūŠƙ�ƥū�îČĺĿĚǄĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îŠē�îĳƑĚĚēȹƭƎūŠ�ūċŏĚČƥĿǄĚƙȦ�¹ĺĚ�ŠĚĚē�ĲūƑȡ�îƙ�ǅĚŕŕ�
îƙ�ƥĺĚ�ĿŞƎŕĿČîƥĿūŠƙ�îŠē�ČūŞƎŕĚǊĿƥĿĚƙ�ūĲ�îČĺĿĚǄĿŠĳȡ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĺîǄĚ�ūŠŕǋ�ƑĚČĚŠƥŕǋ�ċĚĚŠ�ƑĚČūĳŠĿǕĚē�
îŠē�îƑĚ�ƙƥĿŕŕ�ĚŞĚƑĳĿŠĳȦ�Tƥ�Ŀƙ�ƥĺĚƑĚĲūƑĚ�ƎƑĚŞîƥƭƑĚ�ƥū�ĚǊƎĚČƥ�î�ƑūîēŞîƎ�ūĲ�ĳƑĚîƥ�ƙƎĚČĿǛČĿƥǋ�îŠē�ēĚƥîĿŕ�ƥĺîƥ�ƥĺĚ�
ĚŠƥĿƑĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�ČîŠ�îĳƑĚĚ�ƥū�îŠē�ǅĿŕŕ�ƙƭƎƎūƑƥȦ�TŠƙƥĚîēȡ�ƥĺĿƙ�ƑĚƎūƑƥ�ƑĚƎƑĚƙĚŠƥƙ�î�ǛƑƙƥ�ƙƥĚƎ�
îŠē�Ŀƙ�ƎƑĚƙĚŠƥĚē�ĲūƑ�ČūŠƙĿēĚƑîƥĿūŠ�ūĲ�ƎƑĿŠČĿƎŕĚ�ĚŕĚŞĚŠƥƙ�îŠē�îƙ�ĿŠƎƭƥ�ĲūƑ�ēĿƙČƭƙƙĿūŠƙ�ǅĿƥĺ�ƙƥîŒĚĺūŕēĚƑƙ�îŠē�
ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�îƙ�î�ċîƙĿƙ�ĲūƑ�î�ĲƭƥƭƑĚ�ČūŠƙĚŠƙƭƙ�ūŠ�î�ĳŕūċîŕ�ƑūîēŞîƎ�ƥū�îČĺĿĚǄĚ�ƙƭƙƥîĿŠîċŕĚ�
ČūūŕĿŠĳ�ċǋ�ǨǦǫǦȦ

The objectives of this roadmap report are therefore limited to:

• �'ĚǄĚŕūƎĿŠĳ�ƙƥƑîƥĚĳĿĚƙ�îŠē�Ǝîƥĺǅîǋƙ�ƥū�ĿēĚŠƥĿĲǋ�îŠē�ƎŕîŠ�îČƥĿūŠƙ�ƥū�ŞĚĚƥ�ƥĺĚ�ŠĚĚē�ĲūƑ 
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îƙ�î�ŒĚǋ�ƙƥĚƎ�ƥūǅîƑē�îČĺĿĚǄĿŠĳ�ČŕĿŞîƥĚ�ŞĿƥĿĳîƥĿūŠ�îŠē�îēîƎƥîƥĿūŠ 
ĳūîŕƙ�îŠē�ŞîŠǋ�ūĲ�ƥĺĚ�¬'HƙȦ

• �TŠƥƑūēƭČĿŠĳ�ƥĺĚ�ČĺîŕŕĚŠĳĚƙ�îŠē�ūƎƎūƑƥƭŠĿƥĿĚƙ�îƙƙūČĿîƥĚē�ǅĿƥĺ�îČƥĿūŠƙ�ƥū�ŞūǄĚ�ƥūǅîƑē 
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȡ�ĿŠČŕƭēĿŠĳ�ǅĿƥĺĿŠ�Ø�H�ūƎĚƑîƥĿūŠƙȦ

• � ĺîƑîČƥĚƑĿǕĿŠĳ�ƥĺĚ�îČƥĿūŠ�ƙƎîČĚ�îŠē�ƎîƑƥŠĚƑƙĺĿƎƙ�ǅĿƥĺĿŠ�ǅĺĿČĺ�Ø�H�ƎƑūŏĚČƥƙȡ�ǛŠîŠČĿŠĳȡ 
îŠē�ƙƭƎƎūƑƥ�ČîŠ�ĺîǄĚ�ČîƥîŕǋƥĿČ�ĿŞƎîČƥƙ�ūŠ�ƥĺĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îĳĚŠēî�îŠē�ŕĚǄĚƑîĳĚ 
ĳŕūċîŕ�îČƥĿūŠƙȦ�

• �¡ƑūƎūƙĿŠĳ�ĿŞŞĚēĿîƥĚ�ƎƑĿūƑĿƥĿĚƙȡ�ƥĺĚ�îČƥĿūŠƙ�ŠĚĚēĚē�Šūǅȡ�îŠē�ƥĺĚ�ĲƭƥƭƑĚ�ēĿƑĚČƥĿūŠƙ�ūĲ�îČƥĿūŠƙ�ƥū�
îČĺĿĚǄĚ�ƭŠĿǄĚƑƙîŕ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ǅĺĿŕĚ�ŞūǄĿŠĳ�ƥūǅîƑē�ŠĚƥȹǕĚƑū�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳȦ

• �TēĚŠƥĿĲǋĿŠĳ�ĚŠĳîĳĚŞĚŠƥ�ŞūēîŕĿƥĿĚƙ�ǅĿƥĺ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�ƥū�ƑĚîČĺ�îŠ�îĳƑĚĚŞĚŠƥ�
îŞūŠĳ�ƎîƑƥŠĚƑƙ�ūŠ�î�ĲƭƥƭƑĚ�ǄĚƑƙĿūŠ�ūĲ�î�ĳŕūċîŕ�ƑūîēŞîƎȡ�ƑĚŕîƥĚē�ƙƥîŒĚĺūŕēĚƑ�îČƥĿūŠƙȡ�îŠē�ƥĺĚĿƑ 
ČūūƑēĿŠîƥĚē�ĿŞƎŕĚŞĚŠƥîƥĿūŠȦ
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��ĳŕūċîŕŕǋ�ČūūƑēĿŠîƥĚē�îƎƎƑūîČĺ�Ŀƙ�ĿŠƥĚĳƑîŕ�ƥū�ƑĚƙƎūŠēĿŠĳ�îƥ�ƥĺĚ�ƙČîŕĚ�ŠĚĚēĚē�ƥū�ŞĚĚƥ�ƥĺĚ�ČūūŕĿŠĳ�ČĺîŕŕĚŠĳĚȦ�
¹ĺĚ�ĳūîŕƙ�ƥĺîƥ�ēƑĿǄĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ȳČŕĿŞîƥĚ�ĳūîŕƙ�îŠē�¬'Hƙȴ�îƑĚ�ĳŕūċîŕ�ƎƑĿūƑĿƥĿĚƙȦ�¹ĺĚ�ūǄĚƑîƑČĺĿŠĳ�Ǝūŕ-
ĿČĿĚƙ�ƥū�îČĺĿĚǄĚ�ƥĺĚ�ĳūîŕƙ�ČūŠƥîĿŠĚē�ĿŠ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥƙȡ�s' ƙȡ�îŠē�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�îƑĚ�ĿŠƥĚƑŠî-
ƥĿūŠîŕŕǋ�îĳƑĚĚē�ƭƎūŠ�îŠē�ƙƭƎƎūƑƥĚēȦ�¹ĺĚ�ŠîƥĿūŠîŕ�ƎūŕĿČĿĚƙȡ�ƑĚĳƭŕîƥĿūŠƙȡ�îŠē�ĿŠČĚŠƥĿǄĚƙ�ƥĺîƥ�ĳƭĿēĚ�ƥĺĚ�ēĚƙĿĳŠ�
îŠē�ēĚƎŕūǋŞĚŠƥ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȡ�îŠē�ƥĺĚ�ĿŠēƭƙƥƑĿĚƙ�ƥĺîƥ�ēĚŕĿǄĚƑ�ƥĺĚŞȡ�îƑĚ�ĿŠƥĚƑēĚƎĚŠēĚŠƥ�
îŠē�ĳŕūċîŕŕǋ�ČūŠŠĚČƥĚēȦ�OĚŠČĚȡ�ēĚŕĿǄĚƑĿŠĳ�î�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƥƑîŠƙĲūƑŞîƥĿūŠ�ƑĚƐƭĿƑĚƙ�ĿŠƥĚƑŠîƥĿūŠîŕ�ČūūƑ-
ēĿŠîƥĿūŠ�îŠē�î�ĳŕūċîŕŕǋ�ČūŠČĚƑƥĚē�ĚĲĲūƑƥȦ�GƑūŞ�ƥĺĚ�ƙƥîŠēƎūĿŠƥ�ūĲ�ĚĲǛČĿĚŠČǋ�îŠē�ĚĲĲĚČƥĿǄĚŠĚƙƙȡ�Ŀƥ�Ŀƙ�ƥĺĚƑĚĲūƑĚ�
ŠĚČĚƙƙîƑǋ�ƥū�ƥîŒĚ�ƙƥūČŒ�ūĲ�ūŠĳūĿŠĳ�ĚĲĲūƑƥƙ�îŠē�ĿēĚŠƥĿĲǋ�ƥĺĚ�ƙƥîŒĚĺūŕēĚƑƙ�ĿŠ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�ƥĺîƥ�
îƑĚ�îŕƑĚîēǋ�ČūŠƥƑĿċƭƥĿŠĳ�ƥū�ŞĚĚƥĿŠĳ�ƥĺĚ�ČĺîŕŕĚŠĳĚ�îŠē�ČîŠ�ƎƑūǄĿēĚ�ŕĚîēĚƑƙĺĿƎȦ

¹ĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�Ŀƙ�îƙ�ēĿǄĚƑƙĚ�îƙ�ƥĺĚ�ƑîŠĳĚ�ūĲ�ČūūŕĿŠĳ�ŠĚĚēƙȦ�¹ĺĿƙ�ƑĚƎƑĚƙĚŠƥƙ�î�ČĺîŕŕĚŠĳĚ 
ĿŠîƙŞƭČĺ�îƙ�ǅîǋƙ�Şƭƙƥ�ċĚ�ĲūƭŠē�ƥū�ċƑĿŠĳ�ƥūĳĚƥĺĚƑ�ŞîŠǋ�ēĿĲĲĚƑĚŠƥ�ƎîƑƥĿĚƙ�îŠē�ĿŠƥĚƑĚƙƥƙȫ�Ŀƥ�îŕƙū�ƎƑĚƙ-
ĚŠƥƙ�îŠ�ūƎƎūƑƥƭŠĿƥǋ�ċĚČîƭƙĚ�ƥĺĚƙĚ�ŞîŠǋ�ēĿĲĲĚƑĚŠƥ�ƎîƑƥĿĚƙ�îŠē�ĿŠƥĚƑĚƙƥƙ�îƑĚ�ƎūƥĚŠƥĿîŕ�ƙūƭƑČĚƙ�ūĲ�ƥĚČĺŠĿ-
Čîŕ�îƙƙĿƙƥîŠČĚȡ�ĿŠŠūǄîƥĿūŠȡ�ƑĚƙūƭƑČĚƙȡ�ǛŠîŠČĚȡ�îŠē�ƎūŕĿƥĿČîŕ�ƙƭƎƎūƑƥȦ�¹ĺĚ�îČƥĿǄĿƥĿĚƙ�îƑĚ�îƙ�ēĿǄĚƑƙĚ�îƙ�ƥĺĚ�
ūƑĳîŠĿǕîƥĿūŠƙ�ĿŠǄūŕǄĚē�îŠē�ĿŠČŕƭēĚ�ċƭĿŕēĿŠĳ�îŠē�ƭƑċîŠ�ēĚƙĿĳŠȡ�ƥĚČĺŠūŕūĳǋ�ēĚǄĚŕūƎŞĚŠƥȡ�ĚŠĚƑĳǋȡ�ŕūĳĿƙƥĿČƙ�
ƙǋƙƥĚŞƙȡ�ƎūŕĿČǋ�ƑĚĲūƑŞȡ�ċƭƙĿŠĚƙƙ�ŞūēĚŕ�ĿŠŠūǄîƥĿūŠȡ�îēǄūČîČǋȡ�ČūŠƙƭŞĚƑ�ċĚĺîǄĿūƑ�ČĺîŠĳĚ�îŠē�ČūŞŞƭ-
ŠĿČîƥĿūŠȡ�ČîƎîČĿƥǋ�ċƭĿŕēĿŠĳȡ�îŠē�ǛŠîŠČĚȦ��ŕƥĺūƭĳĺ�ČūŕŕĚČƥĿǄĚŕǋ�ƥĺĿƙ�Ŀƙ�ĿŞƎƑĚƙƙĿǄĚȡ�ŞƭČĺ�ĳƑĚîƥĚƑ�ĚĲĲūƑƥ�îŠē�
ƑĚƙūƭƑČĚƙ�îƑĚ�ċĚĿŠĳ�ĿŠǄĚƙƥĚē�ĿŠ�ƙūŞĚ�ƙĚČƥūƑƙ�îŠē�îČƥĿǄĿƥĿĚƙ�ȳĚȦĳȦȡ�ƥĺūƙĚ�ƑĚŕîƥĚē�ƥū�ĿŠČƑĚîƙĿŠĳ�ƥĺĚ�ĚĲǛČĿĚŠČǋ�
ūĲ�� �îŠē�ƑĚĲƑĿĳĚƑîƥĿūŠ�ĚƐƭĿƎŞĚŠƥȴ�ƥĺîŠ�ūƥĺĚƑƙȡ�ƎîƑƥĿČƭŕîƑŕǋ�îČƥĿǄĿƥĿĚƙ�ƑĚŕîƥĚē�ƥū�ƎƑūǄĿēĿŠĳ�îČČĚƙƙ�ƥū�Čūūŕ-
ĿŠĳ�ĿŠ�ƎūūƑ�ƑƭƑîŕ�îƑĚîƙ�îŠē�ƙŕƭŞƙȦ

¹ĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�ČūŞŞƭŠĿƥǋ�ȳ�ūǊ�Ǩȴ�îČƥĿǄĚŕǋ�ČūūƑēĿŠîƥĚē�ĚĲĲūƑƥƙ�ċǋ�ĳūǄĚƑŠŞĚŠƥƙȡ�ƥĺĚ�ČĺĚŞĿČîŕ�ĿŠēƭƙ-
ƥƑǋȡ�ČūūŕĿŠĳ�ŞîŠƭĲîČƥƭƑĚƑƙȡ�ĚŠǄĿƑūŠŞĚŠƥ�ĳƑūƭƎƙȡ�îŠē�ƙČĿĚŠČĚ�îŠē�ƥĚČĺŠĿČîŕ�ĚǊƎĚƑƥƙ�ƥĺîƥ�ƙƭČČĚƙƙĲƭŕŕǋ�ƎĺîƙĚē�
ūƭƥ�ƭƙĚ�ūĲ�ūǕūŠĚȹēĚƎŕĚƥĿŠĳ�ƙƭċƙƥîŠČĚƙ�ȳ~'¬ƙȴȦ�¹ĺĚ�îēēĿƥĿūŠ�ūĲ�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�ĿŠ�ǨǦǧǬ�ȳ�ūǊ�ǧȴ�ĚǊ-
ƎîŠēĚē�îŠē�ĚǊƥĚŠēĚē�ƥĺĿƙ�ƎƑūČĚƙƙ�ċǋ�ĿŠČŕƭēĿŠĳ�ƑĚēƭČƥĿūŠ�ūĲ�OG ƙȡ�ǅĺĿČĺ�îƑĚ�ċĚĿŠĳ�ǅĿēĚŕǋ�ƭƙĚē�îƙ�ƑĚĲƑĿĳĚƑ-
îŠƥƙȡ�îŠē�ƥĺĚƑĚċǋ�ƎƑūǄĿēĿŠĳ�îēēĿƥĿūŠîŕ�ĿŞƎĚƥƭƙ�ƥū�ƥĺĚ�ŕūǅȹHØ¡ȡ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�îĳĚŠēî�ȳÀs�ǨǦǧǬȴȦ

THE COOLING 
COMMUNITY
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BOX 2: LEARNING FROM THE SUCCESSFUL 
MONTREAL PROTOCOL

¹ĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕȡ�ǅĺĿČĺ�ǄĿƑƥƭîŕŕǋ�ĚǄĚƑǋ�ŠîƥĿūŠ�ūŠ�/îƑƥĺ�ĺîƙ�ƑîƥĿǛĚēȡ�ĺîƙ�ċĚĚŠ�ǅĿēĚŕǋ�ĺĚƑîŕēĚē�îƙ�ƥĺĚ�
Şūƙƥ�ƙƭČČĚƙƙĲƭŕ�ĳŕūċîŕ�ĚŠǄĿƑūŠŞĚŠƥîŕ�îĳƑĚĚŞĚŠƥ�ĿŠ�ĺĿƙƥūƑǋȦ�TŠ�ǧǯǮǭȡ�î�ƙƭċƙĚƥ�ūĲ�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙ�îĳƑĚĚē�
ƥū�î�ǫǦ�ƎĚƑČĚŠƥ�ƑĚēƭČƥĿūŠ�ĿŠ�ƥĺĚ�ƭƙĚ�ūĲ�ūǕūŠĚȹēĚƎŕĚƥĿŠĳ�ƙƭċƙƥîŠČĚƙ�ȳ~'¬ƙȴȡ�ǅĿƥĺ�î�ǧǦȹǋĚîƑ�ĳƑîČĚ�ƎĚƑĿūē�ĲūƑ�
ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ȳÀs/¡�ŠȦēȦȴȦ�¹ĺĚ�¡ƑūƥūČūŕ�ĺîƙ�ƙƭċƙĚƐƭĚŠƥŕǋ�ċĚĚŠ�îŞĚŠēĚē�îŠē�îēŏƭƙƥĚē�ŞƭŕƥĿƎŕĚ�ƥĿŞĚƙ�
ƥū�îČČĚŕĚƑîƥĚ�îŠē�ċƑūîēĚŠ�ƥĺĚ�ƑĚēƭČƥĿūŠ�îŠē�ƥū�ƎƑūǄĿēĚ�ǛŠîŠČĿîŕ�ƙƭƎƎūƑƥ�ƥū�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ƥū�ĚŠîċŕĚ�
ƥĺĚŞ�ƥū�ƑĚîČĺ�ƥĺĚƙĚ�ĳūîŕƙȦ�

¹ĺîŠŒƙ�ƥū�ƥĺĚ�¡ƑūƥūČūŕȡ�ƥĺĚ��ŠƥîƑČƥĿČ�ūǕūŠĚ�ĺūŕĚȡ�ǅĺĿČĺ�ƑĚƙƭŕƥĚē�ĲƑūŞ�ƥĺĚ�ƑĚŕĚîƙĚ�ūĲ�~'¬ƙ�ĿŠƥū�ƥĺĚ�îƥŞū-
ƙƎĺĚƑĚȡ�Ŀƙ�ūŠ�ƥƑîČŒ�ƥū�ƑĚČūǄĚƑȦ�¹ĺĚ�ǅūƑŕē�ĺîƙ�îŕƙū�îǄūĿēĚē�ƙƭċƙƥîŠƥĿîŕ�ǅîƑŞĿŠĳ�ċĚČîƭƙĚ�ƥĺĚ�ČĺĚŞĿČîŕƙ�ƥĺîƥ�
ƥĺĚ�¡ƑūƥūČūŕ�ĺîƙ�ċîŠŠĚē�îƑĚ�îŕƙū�ƎūƥĚŠƥ�ČūŠƥƑĿċƭƥūƑƙ�ƥū�ĳŕūċîŕ�ǅîƑŞĿŠĳȦ�¹ĺĚ�ĚǊƥƑîūƑēĿŠîƑǋ�ēĚĳƑĚĚ�ūĲ�ČūūƎ-
ĚƑîƥĿūŠ�ċĚƥǅĚĚŠ�ĳūǄĚƑŠŞĚŠƥƙȫ�ČĺĚŞĿČîŕ�ČūŞƎîŠĿĚƙ�ƑĚƙƎūŠƙĿċŕĚ�ĲūƑ�ƎƑūēƭČĿŠĳ�ƙƭċƙƥĿƥƭƥĚƙȫ�îŠē�î�ǅĿēĚȹƑîŠĳ-
ĿŠĳȡ�ēĿǄĚƑƙĚ�ƙĚƥ�ūĲ�ƎƑĿǄîƥĚ�ƙĚČƥūƑ�ƭƙĚƑƙȡ�ĿŠČŕƭēĿŠĳ�ƑĚĲƑĿĳĚƑîƥĿūŠ�îŠē�îĿƑ�ČūŠēĿƥĿūŠĿŠĳȡ�ĚŕĚČƥƑūŠĿČƙȡ�îƭƥūŞūƥĿǄĚȡ�
îŠē�îǄĿîƥĿūŠȡ�ƎîƑƥŕǋ�ĚǊƎŕîĿŠƙ�ƥĺĚ�¡ƑūƥūČūŕɄƙ�ƙƭČČĚƙƙ�ȳ�ŠēĚƑƙĚŠ�îŠē�¬îƑŞî�ǨǦǦǨȫ��ŠēĚƑƙĚŠ�îŠē�èîĚŕŒĚ�ǨǦǦǪȴȦ

¹ĺĚ�~ǕūŠĚ�¬ĚČƑĚƥîƑĿîƥȡ�ĺūƙƥĚē�ċǋ�ƥĺĚ�ÀŠĿƥĚē�sîƥĿūŠƙ�/ŠǄĿƑūŠŞĚŠƥ�¡ƑūĳƑîŞŞĚȡ�ƙƭƎƎūƑƥƙ�ƥĺĚ�¡ƑūƥūČūŕɄƙ�
ĿŞƎŕĚŞĚŠƥîƥĿūŠȦ�¹ĺĚ�¡ƑūƥūČūŕɄƙ�qƭŕƥĿŕîƥĚƑîŕ�GƭŠēȡ�ūǄĚƑƙĚĚŠ�ċǋ�îŠ�ĚǊĚČƭƥĿǄĚ�ČūŞŞĿƥƥĚĚ�îŠē�ƙƭƎƎūƑƥĚē�ċǋ�î�
ƙĚČƑĚƥîƑĿîƥ�îŠē�î�ƥĚČĺŠĿČîŕ�îŠē�ĚČūŠūŞĿČ�îƙƙĚƙƙŞĚŠƥ�ƎîŠĚŕȡ�ƎƑūǄĿēĚƙ�ĳƑîŠƥƙ�ƥū�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ƥū�ƙƭƎ-
ƎūƑƥ�ƥĺĚ�ƎĺîƙĚȹūƭƥ�ūĲ�~'¬Ȧ�TŞƎŕĚŞĚŠƥĿŠĳ�îĳĚŠČĿĚƙȡ�ĿŠČŕƭēĿŠĳ�ƥĺĚ�ÀŠĿƥĚē�sîƥĿūŠƙ�'ĚǄĚŕūƎŞĚŠƥ�¡ƑūĳƑîŞŞĚȡ�
ÀŠĿƥĚē�sîƥĿūŠƙ�/ŠǄĿƑūŠŞĚŠƥ�¡ƑūĳƑîŞŞĚȡ�ÀŠĿƥĚē�sîƥĿūŠƙ�TŠēƭƙƥƑĿîŕ�'ĚǄĚŕūƎŞĚŠƥ�~ƑĳîŠĿǕîƥĿūŠȡ�îŠē�ØūƑŕē�
�îŠŒȡ�ƙƭƎƎūƑƥ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑǋ�ĳūǄĚƑŠŞĚŠƥƙ�ĿŠ�ĚǊĚČƭƥĿŠĳ�qƭŕƥĿŕîƥĚƑîŕ�GƭŠē�ƎƑūŏĚČƥƙȦ

BOX 3: KIGALI COOLING EFFICIENCY PROGRAM (K-CEP)

eȹ /¡�Ŀƙ�î�ƭŠĿƐƭĚ�ƎĺĿŕîŠƥĺƑūƎĿČ�ĿŠĿƥĿîƥĿǄĚ�ČƑĚîƥĚē�ĿŠ�ƥĺĚ�ǅîŒĚ�ūĲ�ƥĺĚ�îēūƎƥĿūŠ�ūĲ�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥȡ�ĿŠ�
ǅĺĿČĺ�ǧǭ�ĲūƭŠēîƥĿūŠƙ�îŠē�ĿŠēĿǄĿēƭîŕƙ�ĿŠĿƥĿîŕŕǋ�ƎŕĚēĳĚē�À¬'ǫǧ�ŞĿŕŕĿūŠ�ƥū�ĿŠČƑĚîƙĚ�ƥĺĚ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ūĲ�
ČūūŕĿŠĳ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȦ�ØĺĿŕĚ�ƙƭƎƎūƑƥĿŠĳ�ƥĺĚ�ūċŏĚČƥĿǄĚƙ�ūĲ�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥȡ�îƙ�îŠ�ĿŠēĚƎĚŠ-
ēĚŠƥ�ƎĺĿŕîŠƥĺƑūƎĿČ�ĿŠĿƥĿîƥĿǄĚȡ�eȹ /¡�ēĚǛŠĚƙ�ƙƥƑîƥĚĳĿĚƙ�îŠē�ŞîŒĚƙ�ĲƭŠēĿŠĳ�ČūŞŞĿƥŞĚŠƥƙ�ŞūƑĚ�ƑîƎĿēŕǋ�îŠē�
ǅĿƥĺ�ŕĚƙƙ�ƎƑūČĚƙƙ�ƥĺîŠ�ēūŠūƑȹîēŞĿŠĿƙƥĚƑĚē�ĲƭŠēƙȦ�Tƥ�ĺîƙ�ĲūƭƑ�ƎƑūĳƑîŞŞîƥĿČ�ĲūČƭƙ�îƑĚîƙȠ�ƙƥƑĚŠĳƥĺĚŠĿŠĳ�ĲūƑ�
ĚĲǛČĿĚŠČǋȫ�ƎūŕĿČĿĚƙȡ�ƙƥîŠēîƑēƙȡ�îŠē�ƎƑūĳƑîŞƙȫ�ǛŠîŠČĚȫ�îŠē�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȦ�

��ĲĚǅ�ūĲ�eȹ /¡Ʉƙ�ŠūƥîċŕĚ�îČƥĿǄĿƥĿĚƙ�ĿŠČŕƭēĚ�ƙƭƎƎūƑƥ�ĲūƑ�¬ƭƙƥîĿŠîċŕĚ�/ŠĚƑĳǋ�ĲūƑ��ŕŕɄƙ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ƎƑū-
ĳƑîŞƙȡ�ŠîƥĿūŠîŕ�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠƙȡ�îŠē�ƥĚČĺŠĿČîŕ�îƙƙĿƙƥîŠČĚ�ĲūƑ�ĿŠČŕƭƙĿūŠ�ūĲ�ČūūŕĿŠĳ�ČūŞŞĿƥŞĚŠƥƙ�ĿŠ�
ŠîƥĿūŠîŕŕǋ�ēĚƥĚƑŞĿŠĚē�ČūŠƥƑĿċƭƥĿūŠƙȦ�eȹ /¡�îŕƙū�ƙƭƎƎūƑƥƙ�ƥĺĚ�ØūƑŕē��îŠŒ�/ŠĚƑĳǋ�¬ĚČƥūƑ�qîŠîĳĚŞĚŠƥ��ƙ-
ƙĿƙƥîŠČĚ�¡ƑūĳƑîŞ�ƥū�ƎƑūŞūƥĚ�ĿŠČŕƭƙĿūŠ�ūĲ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ĿŠ�ŠĚǅ�ØūƑŕē��îŠŒ�HƑūƭƎ�ĿŠǄĚƙƥŞĚŠƥ�ƎƑūŏĚČƥƙ�îŠē�
ŞūċĿŕĿǕĚ�îēēĿƥĿūŠîŕ�ǛŠîŠČĿŠĳȦ

/ĲĲūƑƥƙ�ƥū�ƎƑūŞūƥĚ�ČūūƑēĿŠîƥĿūŠ�ūĲ�îČƥūƑƙ�ƥĺîƥ�ĲūČƭƙ�ūŠ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĺîǄĚ�îŕƙū�ĿŠČƑĚîƙĚē�ȳ¹îċŕĚ�ǧȴȦ�
TŠ�ǨǦǧǭȡ�î�ŠƭŞċĚƑ�ūĲ�ƎĺĿŕîŠƥĺƑūƎĿĚƙ�ČîŞĚ�ƥūĳĚƥĺĚƑ�ƥū�ČƑĚîƥĚ�eȹ /¡�ȳ�ūǊ�ǩȴ�îŠē�ƐƭĿČŒŕǋ�ĚƙƥîċŕĿƙĺĚē�î�ŕîƑĳĚ�
ČūŕŕîċūƑîƥĿǄĚ�ŠĚƥǅūƑŒ�ūĲ�ĿŠƥĚƑŠîƥĿūŠîŕ�ūƑĳîŠĿǕîƥĿūŠƙȡ�ŠūŠĳūǄĚƑŠŞĚŠƥîŕ�ūƑĳîŠĿǕîƥĿūŠƙȡ�ƑĚƙĚîƑČĺ�ĿŠƙƥĿƥƭƥĿūŠƙȡ�
ċƭƙĿŠĚƙƙĚƙȡ�îŠē�ĚǊƎĚƑƥ�îēǄĿƙūƑƙ�ƥū�ƙƭƎƎūƑƥ�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�ūĲ�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�îŠē�ƥĺĚ�ƥƑîŠƙĿƥĿūŠ�
ƥū�ĚĲǛČĿĚŠƥȡ�ČŕĚîŠ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�ĲūƑ�îŕŕ�ȳeȹ /¡�ŠȦēȦǨȴȦ
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COOLING STAKEHOLDERS
¹îŒĿŠĳ�î�ƙǋƙƥĚŞƙ�îƎƎƑūîČĺ�ƥū�ČūūŕĿŠĳ�ēĚŞîŠēƙ�î�ƑîēĿČîŕ�ƎƑūĳƑîŞ�ūĲ�ČūŠƙĚŠƙƭƙȹċƭĿŕēĿŠĳ�îŞūŠĳ�ĿŠƥĚƑǄĚŠ-
ƥĿūŠ�ēĚŕĿǄĚƑǋ�ƎîƑƥŠĚƑƙ�ĿŠǄūŕǄĿŠĳ�ŞƭŕƥĿƎŕĚ�ƙĚČƥūƑƙȡ�ŞîŠǋ�ǅĿƥĺ�ĚŠƥƑĚŠČĺĚē�ČƭŕƥƭƑĚƙ�îŠē�ǄĚƙƥĚē�ĿŠƥĚƑĚƙƥƙȡ�îŠē�
ƙĚĚŒĿŠĳ�ƥū�ĚƙƥîċŕĿƙĺ�î�ČūŞŞūŠ�ǄĿĚǅƎūĿŠƥ�ūŠ�ƙĺîƑĚē�ƥĿŞĚċūƭŠē�ĳūîŕƙȦ�¹ū�ċĚ�ƙƭČČĚƙƙĲƭŕȡ�ƙƭČĺ�î�ƎƑūĳƑîŞ�ǅĿŕŕ�
ƑĚƐƭĿƑĚ�ĲūƑŞƭŕîƥĿŠĳ�ŞƭŕƥĿƎŕĚ�ƎîƑîŕŕĚŕȡ�ČūūƑēĿŠîƥĚē�ƎîƥĺǅîǋƙȦ�¹ĺĚ�ƑūîēŞîƎ�ǅĿŕŕ�ŠĚĚē�ƥū�ēƑĿǄĚ�ĳūǄĚƑŠŞĚŠƥ�
îŠē�ĿŠēƭƙƥƑǋ�ČūūƎĚƑîƥĿūŠȡ�îŕĿĳŠ�ƎūŕĿČǋ�ǅĿƥĺ�ǛŠîŠČĚȡ�ƙĺîƎĚ�îČîēĚŞĿČ�ƑĚƙĚîƑČĺ�îĳĚŠēîƙȡ�îŠē�îČČĚŕĚƑîƥĚ�ƥĺĚ�
ƥƑîŠƙĿƥĿūŠ�ūĲ�ĿŠŠūǄîƥĿūŠ�ƥū�ŞîƑŒĚƥ�îŠē�ǅĿēĚƙƎƑĚîē�îēūƎƥĿūŠ�îƥ�ƙČîŕĚȦ

¹ĺĚ�ČîƎîČĿƥǋ�ūĲ�îČƥūƑƙ�îŠē�ƙƭƎƎūƑƥĚƑƙ�ƥū�ĿŞƎŕĚŞĚŠƥ�ƑūîēŞîƎ�îČƥĿūŠƙ�îƑĚ�îŠ�ĿŞƎūƑƥîŠƥ�ĲîČƥūƑ�ĿŠ�ŞîŒĿŠĳ�
ƑĚîŕĿƙƥĿČ�ƎŕîŠƙ�îŠē�ĳĚŠĚƑîƥĿŠĳ�ĿŠƥĚŠēĚē�ūƭƥƎƭƥƙ�îŠē�ūƭƥČūŞĚƙȦ�¹ĺĚ�ƑūîēŞîƎ�ĿēĚŠƥĿǛĚƙ�ŒĚǋ�ƙƥîŒĚĺūŕēĚƑƙ 
îŠē�îČƥūƑƙ�ĲūƑ�ƎƑūƎūƙĚē�îČƥĿūŠƙȡ�îŕƥĺūƭĳĺ�îƙƙĚƙƙĿŠĳ�ƥĺĚĿƑ�ǅĿŕŕĿŠĳŠĚƙƙ�îŠē�ČîƎîČĿƥǋ�ƥū�îČƥ�ǅĿŕŕ�ēĚƎĚŠē�ūŠ�
ƙǋƙƥĚŞîƥĿČȡ�ĚǊƥĚŠƙĿǄĚ�ĚŠĳîĳĚŞĚŠƥ�ǅĿƥĺ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�îŠē�ƑĚŕĚǄîŠƥ�ƙƥîŒĚĺūŕēĚƑƙȦ�¹ĺĚ�ƎƑĚƙ-
ĚŠƥ�îƎƎƑūîČĺ�ƥū�î�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƑūîēŞîƎ�Ŀƙ�ƥĺĚƑĚĲūƑĚ�ƎƑĚŕĿŞĿŠîƑǋȡ�ƥū�ċĚ�ƑĚǄĿƙĚē�îĲƥĚƑ�ČūŠƙƭŕƥîƥĿūŠƙ�
ǅĿƥĺ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�ūŠ�ƥĺĚ�ƑĚƙūƭƑČĚƙ�îǄîĿŕîċŕĚ�îŠē�ƙƭƎƎūƑƥ�ŠĚĚēĚē�ĲūƑ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ 
ƥĺĚ�ƑūîēŞîƎȦ

¹ĺĚ�ČîƥĚĳūƑĿĚƙ�ūĲ�ƙƥîŒĚĺūŕēĚƑƙ�îŠē�ƎîƑƥŠĚƑƙ�Şūƙƥ�ƑĚŕĚǄîŠƥ�ĲūƑ�ĚŠĳîĳĚŞĚŠƥ�îŠē�ČƑĿƥĿČîŕ�ĲūƑ�ƥĺĚ�ƙƭČČĚƙƙ�ūĲ�
î�ČūŠƙĚŠƙƭƙ�ƑūîēŞîƎ�îƑĚ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȡ�ĳūǄĚƑŠŞĚŠƥƙȡ�îŠē�ŠĚƥǅūƑŒĿŠĳ�ūƑĳîŠĿǕîƥĿūŠƙȦ�eĚǋ�ŞîƑŒĚƥ�
ƎŕîǋĚƑƙ�ƑĚŕĚǄîŠƥ�ĲūƑ�ƥĺĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îĳĚŠēî�ĿŠČŕƭēĚ�ĚƐƭĿƎŞĚŠƥ�ŞîŠƭĲîČƥƭƑĚƑƙȫ�ČĺĚŞĿČîŕ�ČūŞƎîŠĿĚƙȫ�
ĺĚîƥĿŠĳȡ�ǄĚŠƥĿŕîƥĿūŠȡ�îŠē�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ƙĚƑǄĿČĚ�ČūŞƎîŠĿĚƙȫ�ĚŠĚƑĳǋ�ČūŞƎîŠĿĚƙȫ�ƭƥĿŕĿƥĿĚƙȫ�îŠē�ŞîŏūƑ�ƭƙĚƑƙ�ūĲ�
ČūūŕĿŠĳ�ȳĚȦĳȦȡ�ŞūċĿŕĚ�ČūūŕĿŠĳ�îŠē�ƑĚĲƑĿĳĚƑîƥĚē�ƥƑîŠƙƎūƑƥȴȦ

THE COOLING INDUSTRY
×ĿĚǅĚē�îƙ�î�ǅĺūŕĚȡ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�Ŀƙ�ŞƭČĺ�ŕîƑĳĚƑ�îŠē�ŞūƑĚ�ēĿǄĚƑƙĚ�ƥĺîŠ�ŞĿĳĺƥ�ĿŠĿƥĿîŕŕǋ�ċĚ�ƥĺūƭĳĺƥȦ�
qîŠǋ�îČƥūƑƙ�îƑĚ�ĿŠǄūŕǄĚē�ĿŠ�ēĚǄĚŕūƎĿŠĳȡ�ŞîƑŒĚƥĿŠĳȡ�ĿŠƙƥîŕŕĿŠĳȡ�ūƎĚƑîƥĿŠĳȡ�îŠē�ŞîĿŠƥîĿŠĿŠĳ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȡ�
îƙ�ǅĚŕŕ�îƙ�ƥĺĚ�ƎūŕĿČǋ�ĚŠǄĿƑūŠŞĚŠƥ�ƑĚŕĚǄîŠƥ�ĲūƑ�ĿŠŠūǄîƥĿūŠ�îŠē�ƎƑūēƭČƥ�ƙĚŕĚČƥĿūŠȦǫ��ŕƥĺūƭĳĺ�ƥĺĚƑĚ�îƑĚ�ŞîŠǋ�
ƎŕîǋĚƑƙȡ�î�ƙŞîŕŕ�ŠƭŞċĚƑ�ūĲ�ĳŕūċîŕ�îČƥūƑƙ�ǅĺūƙĚ�ĿŠƥĚƑĚƙƥƙ�ĲƑĚƐƭĚŠƥŕǋ�ƙƎîŠ�ƙĚǄĚƑîŕ�ƙĚČƥūƑƙ�ƥĚŠē�ƥū�ēūŞĿŠîƥĚ�
ŞîŏūƑ�ŞîƑŒĚƥƙȦ�¹ĺĿƙ�ĺîƙ�îƑĳƭîċŕǋ�ċĚĚŠ�î�ċîƑƑĿĚƑ�ƥū�ƥĚČĺŠūŕūĳĿČîŕ�ĿŠŠūǄîƥĿūŠȡ�ŞîƑŒĚƥ�ĿŠƥƑūēƭČƥĿūŠȡ�îŠē�ƎƑū-
ŞūƥĿūŠ�ūĲ�îēǄîŠČĚēȡ�ĚĲǛČĿĚŠƥȡ�ČŕĿŞîƥĚȹĲƑĿĚŠēŕǋ�ƥĚČĺŠūŕūĳĿĚƙȦ

¹ĺĚ�ČūūŕĿŠĳ�ŞîƑŒĚƥ�ČūŠƙĿƙƥƙ�ūĲ�îċūƭƥ�ǩȦǬ�ċĿŕŕĿūŠ�ƎĿĚČĚƙ�ūĲ�ĿŠƙƥîŕŕĚē�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȡ�ǅĿƥĺ�îŠŠƭîŕ�ƙîŕĚƙ�ūĲ�
îƑūƭŠē�ǩǫǦ�ŞĿŕŕĿūŠ�ƭŠĿƥƙ�ȳ¡ĚƥĚƑƙ�ǨǦǧǮȫ�ǨǦǧǯîȴȦ�¡ƑūŏĚČƥĿūŠƙ�ĲƑūŞ�ƥĺĚ�HƑĚĚŠ� ūūŕĿŠĳ�TŠĿƥĿîƥĿǄĚ�îŠƥĿČĿƎîƥĚ�ƙîŕĚƙ�
ūĲ�îċūƭƥ�ǧǯ�ċĿŕŕĿūŠ�ƎĿĚČĚƙ�ūĲ�ĚƐƭĿƎŞĚŠƥ�ċĚƥǅĚĚŠ�Šūǅ�îŠē�ǨǦǫǦ�ȳǭǦǦ�ŞĿŕŕĿūŠ�ƭŠĿƥƙ�ƎĚƑ�ǋĚîƑ�ċǋ�ǨǦǫǦȴ�îŠē�î�
ŞîƑŒĚƥ�ƙĿǕĚ�ūĲ�ǯȦǫ�ċĿŕŕĿūŠ�ĿŠƙƥîŕŕĚē�ƭŠĿƥƙȦ�Hŕūċîŕ�îŠŠƭîŕ�ƙîŕĚƙ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îƑĚ�ĚƙƥĿŞîƥĚē�ƥū�ċĚ�ǅūƑƥĺ�
À¬'ǧǪǦ�ċĿŕŕĿūŠ�ĿŠ�ǨǦǧǮ�îŠē�À¬'ǨǭǦ�ċĿŕŕĿūŠ�ċǋ�ǨǦǫǦ�ȳ¡ĚƥĚƑƙ�ǨǦǧǮȴȦ�¹ĺĚƙĚ�ǛĳƭƑĚƙ�ĚŠČūŞƎîƙƙ�î�ǅĿēĚ�ǄîƑĿĚƥǋ�
ūĲ�îƎƎŕĿČîƥĿūŠƙ�ȳĚȦĳȦȡ�ČūūŕĿŠĳ�ƭƙĚē�ĿŠ�ĿŠēƭƙƥƑĿîŕ�ĲîČĿŕĿƥĿĚƙ�îŕūŠĚ�Ŀƙ�î�À¬'ǧǪ�ċĿŕŕĿūŠ�ċƭƙĿŠĚƙƙ�ƥĺîƥ�ĚŞƎŕūǋƙ�ǧǫ�
ŞĿŕŕĿūŠ�ƎĚūƎŕĚ�ƙƭƎƎŕĿĚē�ċǋ�ŞūƑĚ�ƥĺîŠ�ǨǦ�ŞîŏūƑ�ČūŞƎîŠĿĚƙ�îŠē�ĚǊƎĚČƥĚē�ƥū�ƑĚîČĺ�À¬'Ǩǫ�ċĿŕŕĿūŠ�ċǋ�ǨǦǨǫ�
ȳHŕūċîŕ�qîƑŒĚƥ�TŠƙĿĳĺƥƙ�ǨǦǧǯȴȴȦ��ČČūƑēĿŠĳ�ƥū�ƥĺĚ�TŠƥĚƑŠîƥĿūŠîŕ�/ŠĚƑĳǋ��ĳĚŠČǋ�ȳT/�ȴȡ�îċūƭƥ�Ǫǧ�ŞĿŕŕĿūŠ�ČĺĿŕŕĚƑƙ�
îƑĚ�ĿŠ�ƭƙĚ�îƑūƭŠē�ƥĺĚ�ǅūƑŕēȡ�ǅĿƥĺ�î�ČîƎîČĿƥǋ�ūĲ�ǩȡǩǫǦ�HØȫ�Şūƙƥ�ūĲ�ƥĺĚƙĚ�îƑĚ�ĿŠ�ČūŞŞĚƑČĿîŕ�ċƭĿŕēĿŠĳƙ�îŠē�
ČĚŠƥƑîŕ�ƎŕîŠƥƙ�ĲūƑ�ŕîƑĳĚ�ƑĚƙĿēĚŠƥĿîŕ�ċŕūČŒƙ�îŠē�ēĿƙƥƑĿČƥ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙ�ȳT/��ǨǦǧǮȴȦ�¹ĺĚ�ŕîƑĳĚƙƥ�ƙĺîƑĚ�Ŀƙ�ĿŠ�ƥĺĚ�
ÀŠĿƥĚē�¬ƥîƥĚƙȡ�îŕƥĺūƭĳĺ�ēĚŞîŠē�Ŀƙ�ĳƑūǅĿŠĳ�ƑîƎĿēŕǋ�ĿŠ� ĺĿŠî�îŠē�ūƥĺĚƑ�ēĚǄĚŕūƎĿŠĳ�ŠîƥĿūŠƙ�ȳT/��ǨǦǧǮȫ�ǨǦǧǯîȫ�
ǨǦǧǯċȴȦ�¹ĺĚ�ĳŕūċîŕ�Ĳūūē�îŠē�ċĚǄĚƑîĳĚ�ĿŠēƭƙƥƑǋ�ČĺĿŕŕĚƑ�ŞîƑŒĚƥ�Ŀƙ�ĚǊƎĚČƥĚē�ƥū�ƑĚîČĺ�À¬'ǨȦǫ�ċĿŕŕĿūŠ�ċǋ�ǨǦǨǨȡ�
ŕîƑĳĚŕǋ�ēƑĿǄĚŠ�ċǋ�ĳƑūǅĿŠĳ�ēĚŞîŠē�ĲūƑ�ƎƑūČĚƙƙĚē�îŠē�ĲƑūǕĚŠ�ĳūūēƙ�ĿŠ�ƥĺĚ��ƙĿîȹ¡îČĿǛČ�ƑĚĳĿūŠ�ȳ�ŕŕĿĚē�qîƑŒĚƥ�
¤ĚƙĚîƑČĺ�ǨǦǧǭȴȦ

5 •   The Clean Cooling Landscape Assessment (University of Birmingham 2018b) contains a comprehensive overview of the actors and activities 
that are involved in the cooling product cycle and must help provide clean cooling.
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qūċĿŕĚ�ČūūŕĿŠĳ�Ŀƙ�ČūūŕĿŠĳ�ƥĺƑūƭĳĺ�ǄĚĺĿČŕĚ�� �ĚƐƭĿƎŞĚŠƥ�ȳĚȦĳȦȡ�ČîƑƙȡ�ċƭƙĚƙ�îŠē�ČūîČĺĚƙȡ�ƥƑîĿŠƙȴ�îŠē�ƥƑîŠƙƎūƑƥ�
ƑĚĲƑĿĳĚƑîƥĿūŠ�ĚƐƭĿƎŞĚŠƥ�ĲūƑ�ČūūŕĿŠĳ�ūĲ�ČîƑĳū�ƙƎîČĚ�ĿŠ�ǄîŠƙȡ�ƥƑƭČŒƙȡ�ƙĺĿƎƎĿŠĳ�ČūŠƥîĿŠĚƑƙȡ�îŠē�ƥĺĚ�ŕĿŒĚȦ�qūċĿŕĚ�
ČūūŕĿŠĳ�îČČūƭŠƥƙ�ĲūƑ�ǩǧ�ƎĚƑČĚŠƥ�ūĲ�ƥūƥîŕ�ČūūŕĿŠĳ�ĚŞĿƙƙĿūŠƙȡ�ēĚƙƎĿƥĚ�ČūŠƙƭŞĿŠĳ�ūŠŕǋ�Ǩǫ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�ĚŠĚƑĳǋ�
ƭƙĚē�ĲūƑ�îŕŕ�ČūūŕĿŠĳ�îƎƎŕĿČîƥĿūŠƙȦ�qūċĿŕĚ�ČūūŕĿŠĳ�ƎƑĿŞîƑĿŕǋ�ČūŠƙƭŞĚƙ�ĲūƙƙĿŕ�ĲƭĚŕƙ�îŠē�îČČūƭŠƥƙ�ĲūƑ�î�ĺĿĳĺĚƑ�
ƙĺîƑĚ�ūĲ� ~Ǽ�ĚƐƭĿǄîŕĚŠƥ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ƑĚĲƑĿĳĚƑîŠƥ�ŕĚîŒîĳĚȡ�ĚƐƭĿƎŞĚŠƥ�ŞîŠƭĲîČƥƭƑĚƑƙȡ�îŠē�ēĿƙƎūƙîŕ�ȳǩǭ�
ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�ƙĚČƥūƑɄƙ�HOH�ĚŞĿƙƙĿūŠƙȴ�ƥĺîŠ�ūƥĺĚƑ�ČūūŕĿŠĳ�ƙĚČƥūƑƙȦ��ǋ�ǨǦǫǦȡ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ŞūċĿŕĚ�îĿƑ�ČūŠēĿ-
ƥĿūŠĿŠĳ�ȳq� ȴ�ĚƐƭĿƎŞĚŠƥ�îƑĚ�ĚƙƥĿŞîƥĚē�ƥū�ĿŠČƑĚîƙĚ�ċǋ�îŕŞūƙƥ�ǭǦɼ�ȳĲƑūŞ�ǧȡǨǬǪ�ƥū�ǨȡǧǨǯ�ŞĿŕŕĿūŠ�ƥūŠƙ�ūĲ� ~Ǽ 
ĚƐƭĿǄîŕĚŠƥ�ƎĚƑ�ǋĚîƑȴ�ƭŠēĚƑ�ƥĺĚ�ċîƙĚ�ČîƙĚ�ȳČūŠƙƥƑîĿŠĚē�îČČĚƙƙȴ�îŠē�ƥū�îŕŞūƙƥ�ǩȡǦǦǦ�ŞĿŕŕĿūŠ�ƥūŠƙ�ƭŠēĚƑ�ƥĺĚ�
ĚǊƎîŠēĚē�ĳƑūǅƥĺ�ƙČĚŠîƑĿū�ȳ�ǋƑĚƙȡ�¬ƥîŠŒĚǄĿČĺȡ�îŠē�'ĿĚĺŕ�ǨǦǨǦȴȦ

¡ƑūēƭČƥĿūŠ�ūĲ�ƑĚĲƑĿĳĚƑîŠƥƙ�Ŀƙ�îŕƙū�î�ŕîƑĳĚ�ĿŠēƭƙƥƑǋȡ�ǅĿƥĺ�ēūǕĚŠƙ�ūĲ�ƎŕîŠƥƙ�ƥū�ŞĚĚƥ�ēĿǄĚƑƙĚ�ŠĚĚēƙ�îŠē 
îƎƎŕĿČîƥĿūŠƙȡ�îŠē�î�ČƑĿƥĿČîŕ�ƙūƭƑČĚ�ūĲ�ĿŠŠūǄîƥĿūŠ�ƥū�ēĚǄĚŕūƎ�ĳîƙĚƙ�ǅĿƥĺ�ŕūǅ�ūƑ�ǕĚƑū�HØ¡�îŠē�ƥū�ūƎĚƑîƥĚ�
ĚƐƭĿƎŞĚŠƥ�ĚĲǛČĿĚŠƥŕǋȦ

GOVERNMENT ENTITIES
HūǄĚƑŠŞĚŠƥƙ�ĿŠČŕƭēĚ�ŠîƥĿūŠîŕȡ�ƙƥîƥĚȡ�îŠē�ŕūČîŕ�îƭƥĺūƑĿƥĿĚƙȦ�sîƥĿūŠîŕ�ĳūǄĚƑŠŞĚŠƥƙ�îƑĚ�ĿŠ�ƥĺĚ�ċĚƙƥ�ƎūƙĿƥĿūŠ�ƥū�
îƙƙĚƙƙ�î�ČūƭŠƥƑǋɄƙ�ČūūŕĿŠĳ�ŠĚĚēƙ�îŠē�ƎƑĿūƑĿƥĿĚƙ�îŠē�ƎƑĚƎîƑĚ�ƙƥƑîƥĚĳĿČ�ƎŕîŠƙȦ�×îƑĿūƭƙ�ĳūǄĚƑŠŞĚŠƥ�ēĚƎîƑƥ-
ŞĚŠƥƙȡ�ĿŠČŕƭēĿŠĳ�ĚŠĚƑĳǋȡ�ĿŠēƭƙƥƑǋ�îŠē�ČūŞŞĚƑČĚȡ�ĚŠǄĿƑūŠŞĚŠƥ�ȳŠîƥĿūŠîŕ�ūǕūŠĚ�ūĲǛČĚƙȴȡ�ĿŠǄĚƙƥŞĚŠƥȡ�îŠē�
ĿŠƥĚƑŠîƥĿūŠîŕ�ČūūƎĚƑîƥĿūŠȡ�ƙĺîƑĚ�ƑĚƙƎūŠƙĿċĿŕĿƥǋ�ĲūƑ�ČūūŕĿŠĳ�ŞĚîƙƭƑĚƙȦ�¹ĺĚĿƑ�ĿŠǄūŕǄĚŞĚŠƥ�Ŀƙ�ƑĚŕĚǄîŠƥ�ƥū�îēǄîŠČ-
ĿŠĳ�ƥĺĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îĳĚŠēî�ċǋȡ�ĲūƑ�ĚǊîŞƎŕĚȡ�ƎƑĚƎîƑĿŠĳ�ŠîƥĿūŠîŕ�ČūūŕĿŠĳ�ƎŕîŠƙ�îŠē�ŕĿŠŒĿŠĳ�ČŕĿŞîƥĚ�
ƙƥƑîƥĚĳĿĚƙȡ�ĿŠČŕƭēĿŠĳ�s' ƙȡ�ƎūŕĿČǋ�ƑĚĲūƑŞƙȡ�ƑĚĳƭŕîƥĿūŠƙ�îŠē�ƙƥîŠēîƑēƙȡ�ĿŠƥĚƑŞĿŠĿƙƥĚƑĿîŕ�ČūūƑēĿŠîƥĿūŠȡ�ƎƭċŕĿČ�
ĚēƭČîƥĿūŠ�îŠē�îǅîƑĚŠĚƙƙȡ�îŠē�ƥƑîĿŠĿŠĳ�ūĲ�ƥĚČĺŠĿČĿîŠƙȦ�¹ĺĿƙ�ƙĺîƑĿŠĳ�ūĲ�îƭƥĺūƑĿƥǋ�Ŀƙ�ūĲƥĚŠ�îƙƙūČĿîƥĚē�ǅĿƥĺ�
î�ŕîČŒ�ūĲ�ČŕĚîƑ�ƑĚƙƎūŠƙĿċĿŕĿƥǋ�îŠē�ūǄĚƑîŕŕ�ČūūƑēĿŠîƥĿūŠȡ�î�ČĺîŕŕĚŠĳĚ�ƥĺîƥ�ČūƭŠƥƑĿĚƙ�îƑĚ�ċĚĳĿŠŠĿŠĳ�ƥū�îēēƑĚƙƙ�
ƥĺƑūƭĳĺ�s �¡ƙȦ

HūǄĚƑŠŞĚŠƥƙ�îƥ�îŕŕ�ŕĚǄĚŕƙ�ĺîǄĚ�î�ŞîŏūƑ�ƑūŕĚ�ƥū�Ǝŕîǋ�ĿŠ�ċƑĿŠĳĿŠĳ�îċūƭƥ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȡ�ƎîƑƥĿČƭŕîƑŕǋ�ċĚ-
ČîƭƙĚ�ƥĺĚǋ�ĺîǄĚ�ƑĚƙƎūŠƙĿċĿŕĿƥĿĚƙ�ǅĿƥĺ�ƑĚƙƎĚČƥ�ƥū�ĺĚîŕƥĺ�îŠē�îĳƑĿČƭŕƥƭƑĚ�ƥĺƑūƭĳĺ�ƥĺĚ�ČūūŕĿŠĳȹƑĚŕîƥĚē�ēĚŕĿǄĚƑǋ�
ūĲ�ǄîČČĿŠĚƙ�îŠē�Čūŕē�ČĺîĿŠƙ�ĲūƑ�ĲîƑŞĿŠĳ�îŠē�ǛƙĺĚƑĿĚƙȦ�¹ĺĚǋ�ƑĚĳƭŕîƥĚ�ĚŕĚČƥƑĿČĿƥǋ�ƎƑĿČĚƙȡ�ǅĺĿČĺ�ĿĲ�îƑƥĿǛČĿîŕŕǋ�ŕūǅȡ�
ĚĲĲĚČƥĿǄĚŕǋ�ƙƭċƙĿēĿǕĚ�ƥĺĚ�ƭƙĚ�ūĲ�ĿŠĚĲǛČĿĚŠƥ�� �ĚƐƭĿƎŞĚŠƥȦ�¡ƑĿČĿŠĳ�ƥĺîƥ�ƑĚǜĚČƥƙ�ƥĺĚ�ĺĿĳĺĚƑ�Čūƙƥ�ȳîŠē�ƎūŕŕƭƥĿūŠȴ�
îƙƙūČĿîƥĚē�ǅĿƥĺ�ƎĚîŒ�ēĚŞîŠē�ČîŠ�ĿŞƎƑūǄĚ�ƥĺĚ�ĚČūŠūŞĿČƙ�ūĲ�ĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥȦ�ÀƥĿŕĿƥĿĚƙ�ĿŠ�ČūƭŠƥƑĿĚƙ�ǅĿƥĺ�
ĳĚŠĚƑîƥĿŠĳ�ČîƎîČĿƥǋ�ƙĺūƑƥîĳĚƙ�ČîŠ�ŏƭƙƥĿĲǋ�ǛŠîŠČĿîŕ�ĿŠČĚŠƥĿǄĚƙ�ĲūƑ�ĚîƑŕǋ�ƑĚƥĿƑĚŞĚŠƥ�ūĲ�ĿŠĚĲǛČĿĚŠƥ�îƎƎŕĿîŠČĚƙ�
îŠē�ƥĺĚĿƑ�ƑĚƎŕîČĚŞĚŠƥ�ǅĿƥĺ�ĺĿĳĺȹĚĲǛČĿĚŠČǋ�ƭŠĿƥƙȦ

3.6 BILLION 
PIECES OF INSTALLED 
COOLING EQUIPMENT
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sîƥĿūŠîŕ�îĳĚŠČĿĚƙ�îƑĚ�ƙūƭƑČĚƙ�ūĲ�ƥĚČĺŠĿČîŕ�îƙƙĿƙƥîŠČĚ�îŠē�îēǄĿƙūƑǋ�ƙĚƑǄĿČĚƙ�ƥū�ƙƥîƥĚ�îŠē�ŕūČîŕ�ĳūǄĚƑŠŞĚŠƥƙ�
îŠē�ƥū�ƎƑĿǄîƥĚ�ƙĚČƥūƑ�îČƥūƑƙ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȦ�¹ĺĚǋ�ĚǊĚČƭƥĚ�îŠē�ƎƑūǄĿēĚ�ƙƭƎƎūƑƥ�ƥū�ŠîƥĿūŠîŕ�îŠē�
ƙƭċŠîƥĿūŠîŕ�ĿŠĿƥĿîƥĿǄĚƙ�îŠē�ƎƑūŞūƥĚ�ŕĚîƑŠĿŠĳ�îŠē�ŒŠūǅŕĚēĳĚ�ƙĺîƑĿŠĳȡ�ČîƎîČĿƥǋ�ċƭĿŕēĿŠĳȡ�îŠē�ƑĿƙŒ�ƥîŒĿŠĳ�ĿŠ�
ĿŠŠūǄîƥĿūŠ�îŠē�ƎĿŕūƥ�ƎƑūŏĚČƥƙȡ�ƙūŞĚƥĿŞĚƙ�ĿŠ�ČūŕŕîċūƑîƥĿūŠ�ǅĿƥĺ�ĿŠƥĚƑŠîƥĿūŠîŕ�ūƑĳîŠĿǕîƥĿūŠƙ�îŠē�ĿŠĿƥĿîƥĿǄĚƙȦ�
HūǄĚƑŠŞĚŠƥ�ƥĚƙƥĿŠĳ�îŠē�ŕîċĚŕĿŠĳ�ƎƑūĳƑîŞƙ�îƑĚ�ČƑĿƥĿČîŕ�ƥū�ƑîĿƙĿŠĳ�ČūŠƙƭŞĚƑ�îǅîƑĚŠĚƙƙ�ūĲ�ƥĺĚ�ċĚŠĚǛƥƙ�ūĲ�ĚĲǛ-
ČĿĚŠČǋȡ�ĿēĚîŕŕǋ�ČūŞċĿŠĚē�ǅĿƥĺ�ŞĿŠĿŞƭŞ�ĚŠĚƑĳǋ�ƎĚƑĲūƑŞîŠČĚ�ƙƥîŠēîƑēƙ�ȳq/¡¬ȴ�ƥū�ēƑĿǄĚ�ĿŠĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥ�
ūƭƥ�ūĲ�ŞîƑŒĚƥƙȦ�HūǄĚƑŠŞĚŠƥ�ĚŠƥĿƥĿĚƙ�ūǅŠ�îŠē�ūČČƭƎǋ�ƙƭċƙƥîŠƥĿîŕ�ċƭĿŕēĿŠĳ�ƙƎîČĚȡ�ǅĺĿČĺ�ČƑĚîƥĚƙ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�
ƥū�ŕĚîē�ċǋ�ĚǊîŞƎŕĚ�îŠē�ƭƙĚ�ƎƭƑČĺîƙĿŠĳ�ƎūǅĚƑ�ƥū�ŕūǅĚƑ�Čūƙƥƙ�îŠē�ƎƑĿČĚƙ�ƥĺƑūƭĳĺ�ċƭŕŒ�ƎƑūČƭƑĚŞĚŠƥȦ�

 ĿƥĿĚƙ�îŠē�ūƥĺĚƑ�îƭƥĺūƑĿƥĿĚƙ�ǅĿƥĺ�ƙƭċŠîƥĿūŠîŕ�ŏƭƑĿƙēĿČƥĿūŠ�ĺîǄĚ�ƙƭċƙƥîŠƥĿîŕ�ƑĚƙƎūŠƙĿċĿŕĿƥǋ�îŠē�î�ĺūƙƥ�ūĲ�ūƎƥĿūŠƙ�
ƥū�îǄūĿē�ƭƑċîŠ�ĺĚîƥ�ĿƙŕîŠēƙȡ�ēĚČƑĚîƙĚ�ČūūŕĿŠĳ�ēĚŞîŠēȡ�ĿŠČƑĚîƙĚ�ĚĲǛČĿĚŠČǋȡ�îŠē�ƎƑūƥĚČƥ�ǄƭŕŠĚƑîċŕĚ�ƎĚūƎŕĚ�
ĚǊƎūƙĚē�ƥū�ĚǊƥƑĚŞĚ�ĺĚîƥȦǬ 

NETWORKING ORGANIZATIONS
sĚƥǅūƑŒĿŠĳ�ūƑĳîŠĿǕîƥĿūŠƙ�ĿŠČŕƭēĚ�ĿŠƥĚƑŠîƥĿūŠîŕ�ūƑĳîŠĿǕîƥĿūŠƙȫ�ēĚǄĚŕūƎŞĚŠƥ�îĳĚŠČĿĚƙȫ�ČūūƑēĿŠîƥĿŠĳ�ċūē-
ĿĚƙȫ�îŠē�ƑĚƙĚîƑČĺȡ�ĚǊƎĚƑƥȡ�îŠē�îēǄūČîČǋ�ĳƑūƭƎƙȦ�HĿǄĚŠ�ƥĺĚ�ŞîĳŠĿƥƭēĚ�ūĲ�ƥĺĚ�ČĺîŕŕĚŠĳĚȡ�Ŀƥ�Ŀƙ�ĲūƑƥƭŠîƥĚ�ƥĺîƥ�
ŠƭŞĚƑūƭƙ�ūƑĳîŠĿǕîƥĿūŠƙ�îŠē�ĳƑūƭƎƙ�îƑĚ�ŞîŒĿŠĳ�ƙĿĳŠĿǛČîŠƥ�ĚĲĲūƑƥƙ�ƥū�ƎƑūŞūƥĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȦ�qƭŕƥĿƎŕĚ�
ĿŠƥĚƑŠîƥĿūŠîŕ�ūƑĳîŠĿǕîƥĿūŠƙ�ĺîǄĚ�ŞîēĚ�ƙĿĳŠĿǛČîŠƥ�ČūŞŞĿƥŞĚŠƥƙ�ƥū�ČūūŕĿŠĳȹƑĚŕîƥĚē�ĿŠĿƥĿîƥĿǄĚƙȡ�îŠē�ƎĺĿŕîŠ-
ƥĺƑūƎĿĚƙ�îŠē�ŠūŠĳūǄĚƑŠŞĚŠƥîŕ�ūƑĳîŠĿǕîƥĿūŠƙ�ĺîǄĚ�ŞîēĚ�ŠūƥîċŕĚ�ĚĲĲūƑƥƙ�ƥū�ƎƑūŞūƥĚ�ŞūƑĚ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�
îŠē�ƎƑūƥĚČƥ�ǄƭŕŠĚƑîċŕĚ�ƎūƎƭŕîƥĿūŠƙ�ĲƑūŞ�ĺĚîƥȦ

¹ĺĚ�Gūūē�îŠē��ĳƑĿČƭŕƥƭƑĚ�~ƑĳîŠĿǕîƥĿūŠ�ūĲ�ƥĺĚ�ÀŠĿƥĚē�sîƥĿūŠƙ�ĺîƙ�î�ƎƑūĳƑîŞ�ūŠ�Ĳūūē�ŕūƙƙ�îŠē�ǅîƙƥĚ�îŠē�
ƎƭċŕĿƙĺĚƙ�ƥǅū�ĿŠēĿČĚƙȵƥĺĚ�Gūūē�gūƙƙ�TŠēĚǊ�îŠē�ƥĺĚ�Gūūē�ØîƙƥĚ�TŠēĚǊȵƥĺîƥ�ĺĚŕƎ�ƥƑîČŒ�ƥĺĚ�ŞîĳŠĿƥƭēĚ�ūĲ�
ƥĺĚ�ŕūƙƙ�ȳG�~�ŠȦēȦǧȴȦ�¹ĺĚ�ØūƑŕē�OĚîŕƥĺ�~ƑĳîŠĿǕîƥĿūŠ�ĺîƙ�îŠ�ĿŠĿƥĿîƥĿǄĚ�ƙƭƎƎūƑƥĿŠĳ�ĿŠŠūǄîƥĿǄĚ�ČūūŕĿŠĳ�ŞĚƥĺūēƙ�
ĲūƑ�ƥƑîŠƙƎūƑƥîƥĿūŠ�îŠē�ƙƥūƑîĳĚ�ūĲ�ǄîČČĿŠĚƙ�ȳØO~�ǨǦǧǨȴȦ�¹ĺĚ�TŠƥĚƑŠîƥĿūŠîŕ�GĚēĚƑîƥĿūŠ�ūĲ�¤Ěē� Ƒūƙƙ�îŠē�¤Ěē�
 ƑĚƙČĚŠƥ�¬ūČĿĚƥĿĚƙ�ĺîƙ�ƎƑūēƭČĚē�îŠē�ēĿƙƥƑĿċƭƥĚē�î�ĳƭĿēĚċūūŒ�ƥū�ĺĚŕƎ�ČĿƥĿĚƙ�ƎƑĚƎîƑĚ�ĲūƑ�ĺĚîƥ�ǅîǄĚƙ�ȳsĚǅ�
ÞūƑŒ�¹ĿŞĚƙ�ǨǦǧǯȴȦ�¹ĺĚ�¤ūČŒǋ�qūƭŠƥîĿŠ�TŠƙƥĿƥƭƥĚ�ȳ¤qTȴ�ĺîƙ�ƎŕîǋĚē�î�ŕĚîēĿŠĳ�ƑūŕĚ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�îŠē�ĿŞƎŕĚ-
ŞĚŠƥĿŠĳ�ƥĺĚ�Hŕūċîŕ� ūūŕĿŠĳ�¡ƑĿǕĚ�ČūŞƎĚƥĿƥĿūŠ�ȳeîŕîŠŒĿȡ�ØĿŠƙŕūǅ�îŠē� îŞƎċĚŕŕ�ǨǦǨǧȴȦ�¹ĺĚ�sîƥƭƑîŕ�¤ĚƙūƭƑČĚƙ�
'ĚĲĚŠƙĚ� ūƭŠČĿŕ�ĺîƙ�ċĚĚŠ�ǅūƑŒĿŠĳ�ǅĿƥĺ�ŠîƥĿūŠîŕ�îŠē�ČĿƥǋ�ūĲǛČĿîŕƙ�ĿŠ�TŠēĿî�ƥū�ƙƭƎƎūƑƥ�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠƙ�
îŠē�ČĿƥǋ�ĺĚîƥ�îČƥĿūŠ�ƎŕîŠƙ�ȳcîĿƙǅîŕ�ǨǦǧǯȴȦ�¹ĺĚ� ūŕŕîċūƑîƥĿǄĚ�gîċĚŕĿŠĳ�îŠē��ƎƎŕĿîŠČĚ�¬ƥîŠēîƑēƙ�¡ƑūĳƑîŞ�
ȳ g�¬¡ȴ�ĺĚŕƎƙ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ēĚǄĚŕūƎ�îŠē�ĿŞƎŕĚŞĚŠƥ�ƎƑūĳƑîŞƙ�ƥū�ƎƑūŞūƥĚ�ŞūƑĚ�ĚĲǛČĿĚŠƥ�îƎƎŕĿîŠČĚƙȡ�
ĿŠČŕƭēĿŠĳ�ĿŠ�î�ƥĚƙƥĿŠĳ�îŠē�ŕîċĚŕĿŠĳ�ƎƑūĳƑîŞ�îŠē�îēūƎƥĿūŠ�ūĲ�q/¡¬Ȧ

eȹ /¡�Ŀƙ�ƭŠĿƐƭĚ�ĿŠ�ƙƭƎƎūƑƥĿŠĳ�îŠē�ĲƭŠēĿŠĳ�Ĳîƙƥ�îČƥĿūŠ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȡ�ĿŠČŕƭēĿŠĳ�ƎƑūĳƑîŞƙ�îƥ�ƥĺĚ�
ØūƑŕē��îŠŒ�ȳǨǦǧǯîȴȦ��Šē�ŞƭŕƥĿŕîƥĚƑîŕ�ēĚǄĚŕūƎŞĚŠƥ�ċîŠŒƙ�îŠē�ĿŠƥĚƑŠîƥĿūŠîŕ�ǛŠîŠČĿîŕ�ĿŠƙƥĿƥƭƥĿūŠƙ�ƙƭČĺ�îƙ 
ƥĺĚ�HƑĚĚŠ� ŕĿŞîƥĚ�GƭŠē�îŠē�ƥĺĚ�Hŕūċîŕ�/ŠǄĿƑūŠŞĚŠƥ�GîČĿŕĿƥǋ�ȳH/Gȴ�îƑĚ�ċĚČūŞĿŠĳ�ĿŠČƑĚîƙĿŠĳŕǋ�ĿŠƥĚƑĚƙƥĚē 
ĿŠ�ČūūŕĿŠĳȦ�

¤ĚǜĚČƥĿŠĳ�ƥĺĚ�ĿŠČƑĚîƙĿŠĳ�ƎūŕĿƥĿČîŕ�ƭŠēĚƑƙƥîŠēĿŠĳ�ūĲ�ƥĺĚ�ČƑƭČĿîŕ�ƑūŕĚ�ūĲ�ČūūŕĿŠĳ�ĿŠ�ƥĺĚ�ĲƭƥƭƑĚȡ�ĺĚîēƙ�ūĲ�ƙƥîƥĚ�
îŠē�ĳūǄĚƑŠŞĚŠƥƙ�îƥ�ƥĺĚ�Hǭ�¬ƭŞŞĿƥ�ĿŠ�ǨǦǧǯ�ŕîƭŠČĺĚē�ƥĺĚ��ĿîƑƑĿƥǕ�¡ŕĚēĳĚ�ĲūƑ�Gîƙƥ��ČƥĿūŠ�ūŠ�/ĲǛČĿĚŠƥ� ūūŕĿŠĳȡ�
ǅĺĿČĺ�ĺîƙ�î�ĳūîŕ�ūĲ�ƥƑîŠƙĲūƑŞĿŠĳ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ƙĚČƥūƑ�îŠē�ēĚČƑĚîƙĿŠĳ�ĚŞĿƙƙĿūŠƙ�ċǋ�ČūūƑēĿŠîƥĿŠĳ�ĚĲĲūƑƥƙ�
ƥū�ĿŠČƑĚîƙĚ�ƥĺĚ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ūĲ�îĿƑ�ČūŠēĿƥĿūŠĚƑƙ�îŠē�ūƥĺĚƑ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ĿŠ�ƎîƑîŕŕĚŕ�ƥū�ƥĺĚ�ƎĺîƙĚȹ
ēūǅŠ�ūĲ�OG ƙȡ�ƥĺƭƙ�ŞîǊĿŞĿǕĿŠĳ�ƥĺĚ�ČŕĿŞîƥĚ�ċĚŠĚǛƥƙ�ūĲ�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�ƥū�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕȦ

6 •    See generally C40 (2016) and SEforAll (2018; 2019a). The World Bank has published a primer on measures cities can take to protect resi-
dents from extreme heat (ESMAP 2020c).
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TŠ�îēēĿƥĿūŠ�ƥū�ƥĺĚ�ĿŠēĿǄĿēƭîŕ�ČūūŕĿŠĳȹƑĚŕîƥĚē�îČƥĿǄĿƥĿĚƙ�ūĲ�ƎƭċŕĿČ�îŠē�ƎƑĿǄîƥĚ�ĚŠƥĿƥĿĚƙȡ�ƥĺĚƑĚ�îƑĚ�ŞƭŕƥĿƎŕĚ�ĿŠĿƥĿî-
ƥĿǄĚƙ�ƥĺîƥ�ƎƑūŞūƥĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îŠē�ĲîČĿŕĿƥîƥĚ�ČūūƑēĿŠîƥĿūŠ�îŠē�ČūŕŕîċūƑîƥĿūŠ�îŞūŠĳ�ūƑĳîŠĿǕîƥĿūŠƙȦ�
¹îċŕĚ�ǧ�ŕĿƙƥƙ�ƙĚŕĚČƥĚē�ūƑĳîŠĿǕîƥĿūŠƙ�îŠē�ĿŠĿƥĿîƥĿǄĚƙȡ�ƥĺĚĿƑ�ŞĿƙƙĿūŠƙ�îŠē�îČƥĿǄĿƥĿĚƙȡ�ǅĺĿČĺ�ĚŠČūŞƎîƙƙ�îēǄūČîČǋȡ�
ƑîĿƙĿŠĳ�îǅîƑĚŠĚƙƙȡ�ƎƑūǄĿēĿŠĳ�ƥĚČĺŠĿČîŕ�îƙƙĿƙƥîŠČĚȡ�ƎƑūŞūƥĿŠĳ�ČūūƑēĿŠîƥĿūŠ�îŠē�ČūŕŕîċūƑîƥĿūŠȡ�ĚŠČūƭƑîĳĿŠĳ�
ƥĚČĺŠūŕūĳĿČîŕ�îŠē�ċƭƙĿŠĚƙƙ�ĿŠŠūǄîƥĿūŠȡ�îŠē�ƙƭƎƎūƑƥĿŠĳ�ǛŠîŠČĿŠĳ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĿŠĿƥĿîƥĿǄĚƙȦ�¹ĺĚ�Ø�H�
Ŀƙ�î�ƎîƑƥŠĚƑ�ĿŠ�ĲūƭƑ�ĿŠĿƥĿîƥĿǄĚƙȠ�eȹ /¡ȡ�¬/ĲūƑ�ggɄƙ� ūūŕĿŠĳ�ĲūƑ��ŕŕ�ƎƑūĳƑîŞȡ�Às/¡Ʉƙ� ūūŕ� ūîŕĿƥĿūŠȡ�îŠē�ƥĺĚ�
 ŕĿŞîƥĚ�îŠē� ŕĚîŠ��ĿƑ� ūîŕĿƥĿūŠȦ

TABLE 1: ¬ĚŕĚČƥĚē�TŠƥĚƑŠîƥĿūŠîŕ�TŠĿƥĿîƥĿǄĚƙ�¡ƑūŞūƥĿŠĳ�¬ƭƙƥîĿŠîċŕĚ� ūūŕĿŠĳ

INITIATIVE CHARACTER AND MISSION ACTIVITIES

Kigali Cooling 
Efficiency 
Program7 

¡ĺĿŕîŠƥĺƑūƎĿČ�ČūŕŕîċūƑîƥĿūŠ�ūĲ�ǧǭ 
ĲūƭŠēîƥĿūŠƙ�îŠē�ĿŠēĿǄĿēƭîŕƙȦ

OĚŕƎ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ƥƑîŠƙĿƥĿūŠ�ƥū�ĚŠ-
ĚƑĳǋȹĚĲǛČĿĚŠƥȡ�ČŕĿŞîƥĚȹĲƑĿĚŠēŕǋȡ�îĲĲūƑēîċŕĚ�
ČūūŕĿŠĳ�ȳ�ūǊ�ǩȴȦ

HƑîŠƥƙ�ƥū�ƎîƑƥŠĚƑ�ūƑĳîŠĿǕîƥĿūŠƙ�ĲūƑ�
ƑĚƙĚîƑČĺȡ�îēǄūČîČǋȡ�ƎĿŕūƥ�ƎƑūŏĚČƥƙȡ�Čî-
ƎîČĿƥǋ�ċƭĿŕēĿŠĳȡ�îŠē�îČČĚƙƙ�ƥū�ČŕĚîŠ�îŠē�
ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳȫ�sîƥĿūŠîŕŕǋ�'ĚƥĚƑŞĿŠĚē�
 ūŠƥƑĿċƭƥĿūŠƙ�ƙƭƎƎūƑƥ�ĲîČĿŕĿƥǋȦ� 
ǅǅǅȦŒȹČĚƎȦūƑĳ�

Cool Coalition  ūîŕĿƥĿūŠ�ūĲ�ūǄĚƑ�ǧǦǦ�ƎîƑƥŠĚƑƙ�ĺūƙƥĚē�ċǋ�
ƥĺĚ�ÀŠĿƥĚē�sîƥĿūŠƙ�/ŠǄĿƑūŠŞĚŠƥ�¡ƑūĳƑîŞȦ

 ūŠŠĚČƥ�ǅĿēĚ�ƑîŠĳĚ�ūĲ�îČƥūƑƙ�ȳĳūǄĚƑŠ-
ŞĚŠƥƙȡ�ČĿƥĿĚƙȡ�ĿŠƥĚƑŠîƥĿūŠîŕ�ūƑĳîŠĿǕîƥĿūŠƙȡ�
ċƭƙĿŠĚƙƙĚƙȡ�ǛŠîŠČĚȡ�îČîēĚŞĿîȡ�ČĿǄĿŕ�
ƙūČĿĚƥǋȴ�ƥū�ĲîČĿŕĿƥîƥĚ�ŒŠūǅŕĚēĳĚ�ĚǊČĺîŠĳĚȡ�
îēǄūČîČǋȡ�îŠē�ŏūĿŠƥ�îČƥĿūŠ�ĲūƑ�î�ƑîƎĿē 
ĳŕūċîŕ�ƥƑîŠƙĿƥĿūŠ�ƥū�ĚĲǛČĿĚŠƥȡ�ČŕĿ-
ŞîƥĚȹĲƑĿĚŠēŕǋ�ČūūŕĿŠĳȦ

¬ĺîƑĿŠĳ�ƙČĿĚŠƥĿǛČ�ČîƙĚ�ĲūƑ�îČƥĿūŠ�îŠē�
ƎƑūŞūƥĿŠĳ�ČūŕŕîċūƑîƥĿūŠȫ�ƙĚČƭƑĿŠĳ�
ĺĿĳĺȹŕĚǄĚŕ�ƎūŕĿƥĿČîŕ�ČūŞŞĿƥŞĚŠƥƙȫ�
îēǄūČîƥĿŠĳ�ĲūƑ�ŞūƑĚ�ĿŠŠūǄîƥĿūŠȡ�ĳƑĚîƥĚƑ�
ĿŠǄĚƙƥŞĚŠƥȡ�ċĚƥƥĚƑ�ĿŠĲūƑŞîƥĿūŠȡ�îŠē�
ĳƑĚîƥĚƑ�ČîƎîČĿƥǋȫ�ƙƭƎƎūƑƥĿŠĳ�ŠîƥĿūŠîŕ�
ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠƙȫ�ǅūƑŒĿŠĳ�ūŠ�Ǝîƥĺ-
ǅîǋƙ�ƥū�ǕĚƑū�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳȦ�
ǅǅǅȦČūūŕČūîŕĿƥĿūŠȦūƑĳ

Climate and 
Clean Air Coalition 

¡îƑƥŠĚƑƙĺĿƎ�ūĲ�ĳūǄĚƑŠŞĚŠƥƙȡ�ĿŠƥĚƑĳūǄĚƑŠ-
ŞĚŠƥîŕ�ūƑĳîŠĿǕîƥĿūŠƙȡ�ċƭƙĿŠĚƙƙĚƙȡ�ƙČĿĚŠƥĿĲ-
ĿČ�ĿŠƙƥĿƥƭƥĿūŠƙ�îŠē�ČĿǄĿŕ�ƙūČĿĚƥǋȦ

¡ƑūƥĚČƥ�ƥĺĚ�ČŕĿŞîƥĚ�îŠē�ĿŞƎƑūǄĚ�îĿƑ�ƐƭîŕĿƥǋ�
ƥĺƑūƭĳĺ�îČƥĿūŠƙ�ƥū�ƑĚēƭČĚ�ƙĺūƑƥȹŕĿǄĚē�
ČŕĿŞîƥĚ�ƎūŕŕƭƥîŠƥƙȦ

¤ĚēƭČƥĿūŠ�ūĲ�ĺǋēƑūǜƭūƑūČîƑċūŠ�ČūŠ-
ƙƭŞƎƥĿūŠ�îŠē�ŕĚîŒƙȫ�ĺĿĳĺȹŕĚǄĚŕ�ƎūŕĿƥĿČîŕ�
ŕĚîēĚƑƙĺĿƎ�ȳĚȦĳȦȡ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ĿŠĿƥĿîƥĿǄĚ�
îƥ�ǨǦǧǯ�Hǭ�/ŠǄĿƑūŠŞĚŠƥ�qĿŠĿƙƥĚƑƙ�ŞĚĚƥ-
ĿŠĳȴȫ�ĿŠĿƥĿîƥĿǄĚƙ�ūŠ�ĺǋēƑūǜƭūƑūČîƑċūŠ�
îŕƥĚƑŠîƥĿǄĚƙ�îŠē�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�ČūūŕĿŠĳȦ�
ǅǅǅȦČČîČūîŕĿƥĿūŠȦūƑĳ 

Sustainable 
Energy for All

Cooling for 
All program

¡ƑūĳƑîŞ�ŕîƭŠČĺĚē�ċǋ�¬ƭƙƥîĿŠîċŕĚ�/ŠĚƑĳǋ�
ĲūƑ��ŕŕȡ�îŠ�ĿŠƥĚƑŠîƥĿūŠîŕ�ūƑĳîŠĿǕîƥĿūŠ�
ƙƭƎƎūƑƥĿŠĳ�îČČĚƙƙ�ƥū�îĲĲūƑēîċŕĚȡ�ƑĚŕĿîċŕĚȡ�
ƙƭƙƥîĿŠîċŕĚȡ�îŠē�ŞūēĚƑŠ�ĚŠĚƑĳǋȦ

HĚŠĚƑîƥĚ�ĚǄĿēĚŠČĚȡ�ƎîƑƥŠĚƑƙĺĿƎƙȡ�ƎūŕĿČǋ�
îŠē�ċƭƙĿŠĚƙƙ�ƙūŕƭƥĿūŠƙ�ŠĚČĚƙƙîƑǋ�ƥū�ƎƑū-
ǄĿēĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�îŠē�ƑĚēƭČĚ�
ĚŠĚƑĳǋ�ēĚŞîŠē�ƥū�îČĺĿĚǄĚ�ƥĺĿƙȦ

¤ĚƙĚîƑČĺȡ�ƎƭċŕĿČîƥĿūŠƙȡ�ĿƙƙƭĚ�ċƑĿĚĲƙȡ�
ŒŠūǅŕĚēĳĚ�ƙĺîƑĿŠĳȡ�ĚǄĚŠƥƙȡ�îŠē�îē-
ǄūČîČǋȡ�ǅĿƥĺ�ĚŞƎĺîƙĿƙ�ūŠ�¬ƭƙƥîĿŠîċŕĚ�
'ĚǄĚŕūƎŞĚŠƥ�Hūîŕƙȫ� ĺĿŕŕĿŠĳ�¡ƑūƙƎĚČƥƙ�
îŠŠƭîŕ�ƑĚƎūƑƥȫ�ȥ¹ĺĿƙTƙ ūūŕ�ČîŞƎîĿĳŠȦ�
ǅǅǅȦƙĚĲūƑîŕŕȦūƑĳȬČūūŕĿŠĳȹĲūƑȹîŕŕ

7 •    In August 2021, K-CEP changed its name to Clean Cooling Collaborative (www.cleancoolingcollaborative.org). 

http://www.cleancoolingcollaborative.org
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INITIATIVE CHARACTER AND MISSION ACTIVITIES

International 
Energy Agency

TŠƥĚƑĳūǄĚƑŠŞĚŠƥîŕ�ūƑĳîŠĿǕîƥĿūŠ�ūĲ�ǩǦ�
~/ '�ŞĚŞċĚƑ�ČūƭŠƥƑĿĚƙ�îŠē�Ǯ�îƙƙūČĿîƥĚē�
countries.

¬ĺîƎĚ�ƙĚČƭƑĚȡ�ƙƭƙƥîĿŠîċŕĚ�ĚŠĚƑĳǋ�ĲƭƥƭƑĚ�
ĲūƑ�îŕŕ�ƥĺƑūƭĳĺ�ƑĚƙĚîƑČĺ�îŠē�ƎūŕĿČǋ�îēǄĿČĚ�
ūŠ�ĚŠĚƑĳǋ�ĳĚŠĚƑîƥĿūŠ�îŠē�ƭƙĚ�îŠē�ĚŠĚƑĳǋ�
ĚĲǛČĿĚŠČǋȦ�

¤ĚƙĚîƑČĺȡ�ƎƭċŕĿČîƥĿūŠƙȡ�ēîƥî�ČūŕŕĚČƥĿūŠ�
ūŠ�ČūūŕĿŠĳ�ƙČĚŠîƑĿūƙȡ�ƥĚČĺŠūŕūĳĿĚƙȡ�
ĚŠĚƑĳǋ�ƭƙĚȡ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ƎūƥĚŠƥĿîŕȦ�
ǅǅǅȦĿĚîȦūƑĳȬĲƭĚŕƙȹîŠēȹƥĚČĺŠūŕūĳĿĚƙȬ
ČūūŕĿŠĳ

Institute for 
Governance & 
Sustainable 
Development

¤ĚƙĚîƑČĺ�îŠē�îēǄūČîČǋ�ĿŠƙƥĿƥƭƥĚ�

¡ƑūŞūƥĚ�ŏƭƙƥ�îŠē�ƙƭƙƥîĿŠîċŕĚ�ƙūČĿĚƥĿĚƙ�
îŠē�ƎƑūƥĚČƥ�ƥĺĚ�ĚŠǄĿƑūŠŞĚŠƥ�ċǋ�îēǄîŠČĿŠĳ�
ƥĺĚ�ƭŠēĚƑƙƥîŠēĿŠĳȡ�ēĚǄĚŕūƎŞĚŠƥȡ�îŠē�ĿŞ-
ƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�ĚĲĲĚČƥĿǄĚ�îŠē�îČČūƭŠƥîċŕĚ�
ƙǋƙƥĚŞƙ�ūĲ�ĳūǄĚƑŠîŠČĚ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�
ēĚǄĚŕūƎŞĚŠƥȦ

¤ĚƙĚîƑČĺ�ƎƑūŏĚČƥƙȡ�îŠîŕǋƙĿƙȡ�ƎƭċŕĿČîƥĿūŠƙȡ�
ŠĚƥǅūƑŒĿŠĳ�îŠē�ĚēƭČîƥĿūŠ�ūŠ�qūŠƥƑĚîŕ�
¡ƑūƥūČūŕȹƑĚŕîƥĚē�ĿƙƙƭĚƙ�îŠē�ƙĺūƑƥȹŕĿǄĚē�
ČŕĿŞîƥĚ�ƎūŕŕƭƥîŠƥƙȦ�� 
ǅǅǅȦĿĳƙēȦūƑĳ

International  
Institute 
of Refrigeration

TŠēĚƎĚŠēĚŠƥ�ĿŠƥĚƑĳūǄĚƑŠŞĚŠƥîŕ�ūƑĳîŠĿǕî-
ƥĿūŠ�ūĲ�ǫǯ�ŞĚŞċĚƑ�ČūƭŠƥƑĿĚƙ�ȳĲūƭŠēĚē�ĿŠ�
ǧǯǦǮȴȦ

HîƥĺĚƑ�îŠē�ēĿƙƙĚŞĿŠîƥĚ�ƙČĿĚŠƥĿǛČ�îŠē�
ƥĚČĺŠĿČîŕ�ŒŠūǅŕĚēĳĚ�ĿŠ�ĚǄĚƑǋ�ƙĚČƥūƑ�ūĲ�
ƑĚĲƑĿĳĚƑîƥĿūŠ�ƥū�ĿŞƎƑūǄĚ�ƐƭîŕĿƥǋ�ūĲ�ŕĿĲĚ�ĲūƑ�
îŕŕ�ǅĺĿŕĚ�ƑĚƙƎĚČƥĿŠĳ�ƥĺĚ�ĚŠǄĿƑūŠŞĚŠƥ�îŠē�
ƥîŒĿŠĳ�ĿŠƥū�îČČūƭŠƥ�ĚČūŠūŞĿČ�ĿŞƎĚƑîƥĿǄĚƙȦ

¤ĚƙĚîƑČĺȡ�ƎƭċŕĿČîƥĿūŠƙȡ�ĚǄĚŠƥƙȫ�ĚĲĲūƑƥƙ 
ƥū�ċĚČūŞĚ�î�ŞîŏūƑ�ĳŕūċîŕ�ƎŕîǋĚƑ�ĿŠ 
ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�ƙƭƙƥîĿŠîċŕĚ 
ƑĚĲƑĿĳĚƑîƥĿūŠ�ĿŠ�îŕŕ�Ŀƥƙ�ƭƙĚƙȦ� 
ǅǅǅȦĿĿǛĿƑȦūƑĳ

Centre for 
Sustainable 
Cooling

 ūŠƙūƑƥĿƭŞ�ūĲ�îČîēĚŞĿČ�ĿŠƙƥĿƥƭƥĿūŠƙȦ

ØūƑŒ�ǅĿƥĺ�ĳūǄĚƑŠŞĚŠƥƙȡ�ĿŠēƭƙƥƑǋȡ�ēĚǄĚŕ-
ūƎŞĚŠƥ�îĳĚŠČĿĚƙ�îŠē�ŠūŠĳūǄĚƑŠŞĚŠƥîŕ�
ūƑĳîŠĿǕîƥĿūŠƙ�ƥū�ƙūŕǄĚ�ƥĺĚ�ČūūŕĿŠĳ�Čĺîŕ-
ŕĚŠĳĚȡ�ŠîŞĚŕǋȡ�ƥū�ƙƭƙƥîĿŠîċŕǋ�îČČĚŕĚƑîƥĚ�
îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ǅĺū�ŠĚĚē�ĿƥȦ�

'ĚǄĚŕūƎĿŠĳ�ƙǋƙƥĚŞƙ�ƥĺîƥ�ĿŠƥĚĳƑîƥĚ�
ƥĚČĺŠūŕūĳĿČîŕȡ�ƎūŕĿČǋȡ�ƙūČĿîŕȡ�ĚČūŠūŞĿČȡ�
ĚŠĚƑĳǋȡ�ǛŠîŠČĚȡ�îŠē�ċƭƙĿŠĚƙƙ�Ǝîƥĺǅîǋƙ�
ƥū�ŞîŠîĳĚ�ČūūŕĿŠĳ�ēĚŞîŠē�îŠē�ēĚŕĿǄĚƑ�
ƙƭƙƥîĿŠîċŕĚ�ƙūŕƭƥĿūŠƙ�ƥĺîƥ�ĺĚŕƎ�ƥĺĚ�Şūƙƥ�
ǄƭŕŠĚƑîċŕĚ�ĿŠ�ƙūČĿĚƥǋȦ 
ǅǅǅȦƙƭƙƥîĿŠîċŕĚČūūŕĿŠĳȦūƑĳ 
ǅǅǅȦČŕĚîŠȹČūūŕĿŠĳȦîČȦƭŒ�

Global Cool 
Cities Alliance

sūŠȹƎƑūǛƥ�ūƑĳîŠĿǕîƥĿūŠȦ

�ČČĚŕĚƑîƥĚ�ĳŕūċîŕ�ƥƑîŠƙĿƥĿūŠ�ƥū�ČūūŕĚƑȡ�
ĺĚîŕƥĺĿĚƑ�ČĿƥĿĚƙ�ċǋ�îēǄîŠČĿŠĳ�ƭƑċîŠ�ĺĚîƥ�
ĿƙŕîŠē�ŞĿƥĿĳîƥĿūŠ�ƎūŕĿČĿĚƙ�îŠē�ƎƑūĳƑîŞƙ�
ƥĺîƥ�ƎƑūŞūƥĚ�ĚĲǛČĿĚŠƥȡ�ČūŞĲūƑƥîċŕĚ�ċƭĿŕē-
ĿŠĳƙ�îŠē�ĺĚîŕƥĺǋȡ�ƑĚƙĿŕĿĚŠƥ�ČĿƥĿĚƙȦ

 ƭŕƥĿǄîƥĿŠĳ�ƎîƑƥŠĚƑƙĺĿƎ�ǅĿƥĺ�ČĿƥĿĚƙȡ�
ĳūǄĚƑŠŞĚŠƥƙȡ�îŠē�ČūŞƎîŠĿĚƙ�ūŠ�Čūūŕ�
ƑūūĲ�îŠē�ƎîǄĚŞĚŠƥ�ƎƑūĳƑîŞƙȫ�qĿŕŕĿūŠ�
 ūūŕ�¤ūūĲƙ� ĺîŕŕĚŠĳĚ�ȳČūŞƎĚƥĿƥĿūŠ�ĲūƑ�
ĚĲĲĚČƥĿǄĚȡ�ƙƭƙƥîĿŠîċŕĚȡ�ƑĚƎŕĿČîċŕĚ�ŞūēĚŕƙ�
ƥū�ĚǊƎîŠē�ēĚƎŕūǋŞĚŠƥ�ūĲ�Čūūŕ�ƑūūĲƙȴȦ� 
ǅǅǅȦĳŕūċîŕČūūŕČĿƥĿĚƙȦūƑĳ 
ǅǅǅȦČūūŕƑūūĲƙČĺîŕŕĚŠĳĚȦūƑĳ
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INITIATIVE CHARACTER AND MISSION ACTIVITIES

Green Cooling 
Initiative

qĚŞċĚƑƙĺĿƎ�ŠĚƥǅūƑŒ�ĿŠĿƥĿîƥĚē�ċǋ�ƥĺĚ�
HĚƑŞîŠ��ƙƙūČĿîƥĿūŠ�ĲūƑ�TŠƥĚƑŠîƥĿūŠîŕ�
 ūūƎĚƑîƥĿūŠ�ȳHTèȴȦ

¹ƑîŠƙĲūƑŞ�ČūūŕĿŠĳ�ƙĚČƥūƑ�ċǋ�ƎƑūŞūƥĿŠĳ�
ŠîƥƭƑîŕ�ƑĚĲƑĿĳĚƑîŠƥƙ�îŠē�ĺĚŕƎĿŠĳ�ĿŞƎŕĚ-
ŞĚŠƥ�ČŕĿŞîƥĚȹĲƑĿĚŠēŕǋ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�

ĿŠ�ĚŞĚƑĳĿŠĳ�îŠē�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ. 

¡ūŕĿČǋ�îēǄĿČĚȡ�ƥĚČĺŠūŕūĳǋ�ƥƑîŠƙĲĚƑȡ�
ČîƎîČĿƥǋ�ċƭĿŕēĿŠĳȡ�ēîƥî�ČūŕŕĚČƥĿūŠȡ�ƎƭċŕĿ-
ČîƥĿūŠƙȡ�ƥƑîĿŠĿŠĳȡ�ēĚŞūŠƙƥƑîƥĿūŠ�ƎƑūŏĚČƥƙȡ�
îēǄūČîČǋ�ĲūƑ�ŠîƥƭƑîŕ�ƑĚĲƑĿĳĚƑîŠƥƙȦ 
ǅǅǅȦĳƑĚĚŠȹČūūŕĿŠĳȹĿŠĿƥĿîƥĿǄĚȦūƑĳ

Global Cooling 
Prize 

TŠĿƥĿîƥĿǄĚ�ċǋ�¤ūČŒǋ�qūƭŠƥîĿŠ�TŠƙƥĿƥƭƥĚ 
ȳ¤qTȴ�îŠē�ƎîƑƥŠĚƑƙȦ

OĚŕƎ�ƙūŕǄĚ�ČŕĿŞîƥĚ�ƥĺƑĚîƥ�ĲƑūŞ�ĳƑūǅĿŠĳ�
îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ēĚŞîŠē�ƥĺƑūƭĳĺ�ƎƑĿǕĚ�
ČūŞƎĚƥĿƥĿūŠƙ�ƥĺîƥ�ƎƑūŞūƥĚ�ƑîƎĿē 
ƥĚČĺŠūŕūĳǋ�ĿŠŠūǄîƥĿūŠȦ

�ǅîƑēĚē�ƎƑĿǕĚƙ�ĲūƑ�ƑūūŞ�îĿƑ�ČūŠēĿƥĿūŠ-
ĿŠĳ�ƙǋƙƥĚŞƙ�ǅĿƥĺ�ŕĚƙƙ�ƥĺîŠ�ūŠĚȹǛĲƥĺ�ƥĺĚ�
ČŕĿŞîƥĚ�ĿŞƎîČƥ�ūĲ�ƙƥîŠēîƑē�ƑĚƙĿēĚŠƥĿîŕ�
îĿƑ�ČūŠēĿƥĿūŠĿŠĳȦ� 
ǅǅǅȦĳŕūċîŕČūūŕĿŠĳƎƑĿǕĚȦūƑĳ

Collaborative 
Labeling and 
Appliance Stan-
dards Program 
(CLASP)

TŠƥĚƑŠîƥĿūŠîŕ�ŠūŠƎƑūǛƥ�ūƑĳîŠĿǕîƥĿūŠȦ�

TŞƎƑūǄĚ�ĚŠĚƑĳǋ�îŠē�ĚŠǄĿƑūŠŞĚŠƥîŕ�ƎĚƑ-
ĲūƑŞîŠČĚ�ūĲ�îƎƎŕĿîŠČĚƙ�îŠē�ĚƐƭĿƎŞĚŠƥ�
ƭƙĚē�ĚǄĚƑǋ�ēîǋȡ�îČČĚŕĚƑîƥĿŠĳ�ƥƑîŠƙĿƥĿūŠ�ƥū�
î�ŞūƑĚ�ƙƭƙƥîĿŠîċŕĚ�ǅūƑŕēȦ

¤ĚƙĚîƑČĺ�îŠē�ƑĚƙūƭƑČĚƙ�ūŠ�ĚĲǛČĿĚŠČǋ�
ƙƥîŠēîƑēƙȫ�îēǄūČîČǋ�îŠē�ƎūŕĿČǋ�îēǄĿČĚ�
ȳƙƎĚČĿǛČîŕŕǋ�ūŠ�ŞĿŠĿŞƭŞ�ĚŠĚƑĳǋ�ƎĚƑĲūƑ-
ŞîŠČĚ�ƙƥîŠēîƑēƙȴȫ�ŞîƑŒĚƥ�îČČĚŕĚƑîƥĿūŠ�
ĿŠĿƥĿîƥĿǄĚƙȫ�ƥĚČĺŠūŕūĳǋ�ČūŞƎĚƥĿƥĿūŠƙ 
ȳĚȦĳȦȡ�ūĲĲȹĳƑĿē�Čūŕē�ČĺîĿŠ�ČĺîŕŕĚŠĳĚȴȦ� 
ǅǅǅȦČŕîƙƎȦŠĳū

Basel Agency for 
Sustainable 
Energy (BASE)

Cooling-as-a- 
Service (CaaS)

TŠĿƥĿîƥĿǄĚ�ŕîƭŠČĺĚē�ċǋ���¬/ȡ�î 
¬ǅĿƙƙ�ŠūƥȹĲūƑȹƎƑūǛƥ�ĲūƭŠēîƥĿūŠ�îŠē�
ƙƎĚČĿîŕĿǕĚē�ƎîƑƥŠĚƑ�ūĲ�ÀŠĿƥĚē�sîƥĿūŠƙ�
/ŠǄĿƑūŠŞĚŠƥ�¡ƑūĳƑîŞȦ

TŠČƑĚîƙĚ�ĿŠǄĚƙƥŞĚŠƥƙ�ĿŠ�ČŕĚîŠ�îŠē 
ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ċǋ�ŞîĿŠƙƥƑĚîŞĿŠĳ 
ƥĺĚ� îî¬�ċƭƙĿŠĚƙƙ�ŞūēĚŕȦ

¤ĚƙĚîƑČĺȡ�îēǄūČîČǋȡ�ƥūūŕƙȡ�ƥƑîĿŠĿŠĳȡ 
ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ƙƭƎƎūƑƥ�ūŠ� îî¬ 
ċƭƙĿŠĚƙƙ�ŞūēĚŕȦ� 
ǅǅǅȦĚŠĚƑĳǋȹċîƙĚȦūƑĳ 

ǅǅǅȦČîîƙȹĿŠĿƥĿîƥĿǄĚȦūƑĳ 
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INITIATIVE CHARACTER AND MISSION ACTIVITIES

Global Food Cold 
Chain Council 

TŠĿƥĿîƥĿǄĚ�ūĲ�Čūŕē�ČĺîĿŠ 
ĚƐƭĿƎŞĚŠƥ�ŞîŠƭĲîČƥƭƑĚƑƙȦ

TŠČƑĚîƙĚ�îČČĚƙƙ�ƥū�Ĳūūē�Čūŕē�ČĺîĿŠƙȫ�
ƑĚēƭČĚ�Ĳūūē�ǅîƙƥĚȫ�ĚŠČūƭƑîĳĚ�ƙūŕƭƥĿūŠƙȡ�
ƎūŕĿČĿĚƙȡ�îŠē�îČƥĿūŠƙ�ūŠ�îČČĚƙƙ�ƥū�ƙƭƙ-
ƥîĿŠîċŕĚ�Ĳūūē�Čūŕē�ČĺîĿŠƙȫ�ƎîƑƥĿČĿƎîƥĚ�ĿŠ�

ĿŠƥĚƑŠîƥĿūŠîŕ�ČŕĿŞîƥĚ�ƎūŕĿČǋȦ 

TŠēƭƙƥƑǋ�ČūūƑēĿŠîƥĿūŠȡ�îēǄūČîČǋȡ� 
ēĚǄĚŕūƎŞĚŠƥ�ūĲ�ƙƥîŠēîƑēƙ�îŠē�ƎƑîČƥĿČĚȦ�
ǅǅǅȦĲūūēČūŕēČĺîĿŠȦūƑĳ

Global Cold 
Chain Alliance

TŠƥĚƑŠîƥĿūŠîŕ�îŕŕĿîŠČĚ�ūĲ�Čūŕē�ČĺîĿŠ 
ƭƙĚƑƙ�îŠē�ƙĚƑǄĿČĚ�ƎƑūǄĿēĚƑƙȦ

/ǊƎîŠē�Čūŕē�ČĺîĿŠ�ĿŠēƭƙƥƑǋȫ�ŕĚîē 
ēĚǄĚŕūƎŞĚŠƥ�ūĲ�Čūŕē�ČĺîĿŠȦ

/ǄĚŠƥƙȡ�ƑĚƙĚîƑČĺȡ�ƎƭċŕĿČîƥĿūŠƙȡ�ƥƑîĿŠĿŠĳȡ�
îēǄūČîČǋȫ�ǛĳĺƥĿŠĳ�Ĳūūē�ŕūƙƙ�îŠē�ǅîƙƥĚȦ�
ǅǅǅȦĳČČîȦūƑĳ

European 
Partnership for 
Energy and the 
Environment

�ƙƙūČĿîƥĿūŠ�ūĲ�ƑĚĲƑĿĳĚƑîƥĿūŠȡ�îĿƑȹČūŠēĿƥĿūŠ-
ĿŠĳȡ�îŠē�ĺĚîƥ�ƎƭŞƎ�ĿŠēƭƙƥƑǋ�ĿŠ�/ƭƑūƎĚȦ�

TŠČƑĚîƙĚ�ƭŠēĚƑƙƥîŠēĿŠĳ�ūĲ�ƑĚĲƑĿĳĚƑîƥĿūŠȡ�
îĿƑȹČūŠēĿƥĿūŠĿŠĳȡ�îŠē�ĺĚîƥ�ƎƭŞƎ�ƙĚČƥūƑȫ�
ƙƭƎƎūƑƥ�ƙîĲĚȡ�ĚŠǄĿƑūŠŞĚŠƥîŕŕǋ�îŠē�ĚČū-
ŠūŞĿČîŕŕǋ�ǄĿîċŕĚ�ƥĚČĺŠūŕūĳĿĚƙȫ�ČūŠƥƑĿċƭƥĚ�
ƥū�ēĚǄĚŕūƎŞĚŠƥ�ūĲ�ĚĲĲĚČƥĿǄĚ�/ƭƑūƎĚîŠ�
ƎūŕĿČĿĚƙ�ƥū�îČĺĿĚǄĚ�ŕūŠĳȹƥĚƑŞ 
ƙƭƙƥîĿŠîċĿŕĿƥǋ�îĳĚŠēîȦ

¡ƑūĳƑîŞƙ�ūŠ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋȡ�ƑĚĲƑĿĳĚƑ-
îŠƥƙȡ�îŠē�ŞîƑŒĚƥƙȫ�ƎūŕĿČǋ�îŠē�ƎūƙĿƥĿūŠ�
ƎîƎĚƑƙȫ�îǅîƑĚŠĚƙƙ�îŠē�îēǄūČîČǋ�ȳĚȦĳȦȡ�
ȥ ūƭŠƥ~Š ūūŕĿŠĳ�ČîŞƎîĿĳŠȴȦ 
ǅǅǅȦĚƎĚĚĳŕūċîŕȦūƑĳ 
ǅǅǅȦČūƭŠƥūŠČūūŕĿŠĳȦĚƭ
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'ĚƙĿĳŠĿŠĳ�î�ƑūîēŞîƎ�ĲūƑ�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ƑĚƐƭĿƑĚƙ�ŒŠūǅŕĚēĳĚ�ūĲ�ƥĺĚ�ĳūîŕȡ�ƎūƥĚŠƥĿîŕ�ƙūŕƭƥĿūŠƙȡ�ČƑĿƥĿČîŕ�
ƙƥĚƎȹČĺîŠĳĚƙ�ƥĺîƥ�ĚŠîċŕĚ�ĿŠŠūǄîƥĿūŠƙ�îŠē�ĿŠƥĚƑǄĚŠƥĿūŠƙȡ�ĲƑîŞĚǅūƑŒ�ČūŠēĿƥĿūŠƙȡ�îŠē�ċîƑƑĿĚƑƙȦ�¹ĺĚ�ƎƑĚČĚēĿŠĳ�
ƙĚČƥĿūŠƙ�ĿŠƥƑūēƭČĚē�ƥĺĚ�ĳūîŕ�îŠē�ƥĺĚ�ŞîŠǋ�îČƥūƑƙ�ƥĺîƥ�ČîŠ�îŠē�ƙĺūƭŕē�ċĚ�ĚŠĳîĳĚē�ƥū�ĿŞƎŕĚŞĚŠƥ�ƙūŕƭƥĿūŠƙȦ�
¹ĺĿƙ�ƙĚČƥĿūŠ�ƑĚǄĿĚǅƙ�ƥĺĚ�ċîƑƑĿĚƑƙȡ�ČĺîŕŕĚŠĳĚƙȡ�îŠē�ƎūƥĚŠƥĿîŕ�îČƥĿūŠƙ�ȳĿŠƥĚƑǄĚŠƥĿūŠƙȴ�ƙƎĚČĿǛČ�ƥū�ĚîČĺ�ƥǋƎĚ�ūĲ�
îČƥūƑȦ�¬ƭċƙĚƐƭĚŠƥ�ƙĚČƥĿūŠƙ�ĲūČƭƙ�ūŠ�ǅĺîƥ�Şƭƙƥ�ċĚ�ēūŠĚȡ�îŠē�ǅĺĚŠȡ�îŠē�ƥĺĚ�ĿŞƎūƑƥîŠČĚ�ūĲ�ƙĺūƑƥȹƥĚƑŞ�îČ-
ƥĿūŠƙ�ƥū�îČĺĿĚǄĚ�ƭŠĿǄĚƑƙîŕ�ŕūŠĳȹƥĚƑŞ�ČŕĿŞîƥĚȹĲƑĿĚŠēŕǋ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȦ� ūŠČŕƭēĿŠĳ�ƙĚČƥĿūŠƙ�îēēƑĚƙƙ�ǛŠîŠČĿîŕ�
ČĺîŕŕĚŠĳĚƙ�îŠē�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ŠĚĚēƙȦ

�ƙ�ƥĺĚ�ƎƑĚČĚēĿŠĳ�ƙĚČƥĿūŠƙ�ēĚƙČƑĿċĚēȡ�ƥĺĚ�ƙĚČƥūƑƙ�îŠē�îČƥūƑƙ�ƑĚŕĚǄîŠƥ�ƥū�ČūūŕĿŠĳ�ŠĚĚēƙȡ�ƎƑūēƭČƥƙȡ�îŠē�ƙĚƑǄĿČĚƙ�
îƑĚ�ĚǊƥƑîūƑēĿŠîƑĿŕǋ�ēĿǄĚƑƙĚȦ�¹ĺĚ�ƑîŠĳĚ�ūĲ�ċîƑƑĿĚƑƙȡ�ČĺîŕŕĚŠĳĚƙȡ�îŠē�ƎūƥĚŠƥĿîŕ�ƙūŕƭƥĿūŠƙ�ƥū�îČĺĿĚǄĚ�î�ƙƭƙƥîĿŠ-
îċŕĚ�ČūūŕĿŠĳ�ĚČūŠūŞǋ�Ŀƙ�ČūƑƑĚƙƎūŠēĿŠĳŕǋ�ǄîƑĿĚē�îŠē�ĚŠČūŞƎîƙƙĚƙ�ƥĺĚ�ŠĚĚē�ĲūƑ�ēĚŞîŠē�ŞĿƥĿĳîƥĿūŠ�ƥĺƑūƭĳĺ�
ēĚƙĿĳŠ�ūƑ�ċĚĺîǄĿūƑîŕ�ČĺîŠĳĚȡ�ĿŠƥĚĳƑîƥĿūŠ�ūĲ�î�ċƑūîēĚƑ�ƎūƑƥĲūŕĿū�ūĲ�ĚŠĚƑĳǋ�ƑĚƙūƭƑČĚƙȡ�ƥĚČĺŠūŕūĳĿČîŕ�ĿŠŠūǄî-
ƥĿūŠȡ�ŠĚǅ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�ƥƑîĿŠĿŠĳ�ƎƑūĳƑîŞƙ�ĲūƑ�ĚƐƭĿƎŞĚŠƥ�ĿŠƙƥîŕŕĚƑƙ�îŠē�ƥĚČĺŠĿČĿîŠƙȡ�ČîƎîČĿƥǋ�ċƭĿŕēĿŠĳ�ĲūƑ�
ƭƑċîŠ�ƎŕîŠŠĿŠĳȡ�îŠē�îēēĿƥĿūŠîŕ�ƙūƭƑČĚƙ�ūĲ�ǛŠîŠČĚȦ

KEY CHALLENGES
Barriers to sustainable cooling include:

•  Not thinking thermally.�ØĺĚŠ�ČĺūūƙĿŠĳ�îŞūŠĳ�ČūūŕĿŠĳ�ūƎƥĿūŠƙȡ�ŞîŠǋ�ƎĚūƎŕĚ�ČūŠƥĿŠƭĚ�ƥū�ēĚĲîƭŕƥ�ƥū�
ĚŕĚČƥƑĿČĿƥǋ�ȳîŠē�ċîƥƥĚƑĿĚƙȴ�îƙ�ĚŠĚƑĳǋ�ƙūƭƑČĚȡ�ǅĺĚƑĚîƙ�Şūƙƥ�ūĲ�ūƭƑ�ĚŠĚƑĳǋ�ƙĚƑǄĿČĚƙ�îƑĚ�ƥĺĚƑŞîŕȫ�ƥĺĚƑ-
Şîŕ�ƙƥūƑîĳĚ�îŠē�ēĿƑĚČƥ�ƥĺĚƑŞîŕȹƥūȹƥĺĚƑŞîŕ�ČūŠǄĚƑƙĿūŠ�ūĲ�ĚŠĚƑĳǋ�ŞĿĳĺƥ�ċĚƥƥĚƑ�ƙĚƑǄĚ�ƥĺĚ�ƥƑîŠƙĿƥĿūŠ�ƥū�
ƑĚŠĚǅîċŕĚƙ�ȳĚȦĳȦȡ�ēĿƙƥƑĿČƥ�ČūūŕĿŠĳ�ƭƙĿŠĳ�ƑĿǄĚƑƙ�ūƑ�ŕîŒĚ�ǅîƥĚƑ�îŠē�ƭƙĿŠĳ�ĿČĚ�ƥū�ƙƥūƑĚ�ČūŕēȴȦ

• �sūƥ�ĳūĿŠĳ�ċîČŒ�ƥū�ǛƑƙƥ�ƎƑĿŠČĿƎŕĚƙ�ƥū�ŞĿƥĿĳîƥĚ�ƥĺĚ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳ�ċǋ�ēĚƙĿĳŠȡ�ĲūƑ�ĚǊîŞƎŕĚ�ċǋ�
ċƭĿŕēĿŠĳ�ēĚƙĿĳŠƙ�ƥĺîƥ�ŞĿŠĿŞĿǕĚ�ČūūŕĿŠĳ�ŠĚĚēƙȡ�ƑîƥĺĚƑ�ƥĺîŠ�ŞĚĚƥĿŠĳ�ƥĺĚŞ�ƭƙĿŠĳ�ŞĚČĺîŠĿČîŕ�ƎƑūČĚƙƙ-
Ěƙȡ�ǅĺĿČĺȡ�ĚǄĚŠ�ǅĺĚŠ�ĚĲǛČĿĚŠƥȡ�ČūŠƙƭŞĚ�ŞūƑĚ�ĚŠĚƑĳǋȦ

•  Lack of priority�ūĲ�ċƭĿŕēĿŠĳ�ūǅŠĚƑƙ�îŠē�ūƥĺĚƑ�ƙƥîŒĚĺūŕēĚƑƙ�ĲūƑ�ČūūŕĿŠĳ�ēĚŞîŠē�ŞîŠîĳĚŞĚŠƥ�îŠē�
ŞĿƥĿĳîƥĿūŠ�ǅĿƥĺĿŠ�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙȦ

•  Lack of research investment.�/ǄĚŠ�ƥĺūƭĳĺ�ČūūŕĿŠĳ�îČČūƭŠƥƙ�ĲūƑ�ǨǦ�ƎĚƑČĚŠƥ�ūĲ�ĳŕūċîŕ�ĚŕĚČƥƑĿČĿ-
ƥǋ�ēĚŞîŠē�îŠē�ǧǦ�ƎĚƑČĚŠƥ�ūĲ� ~Ǽ�ĚŞĿƙƙĿūŠƙ�îŠē�Ŀƙ�ūŠĚ�ūĲ�ƥĺĚ�ĲîƙƥĚƙƥ�ĳƑūǅĿŠĳ�ƙĚČƥūƑƙ�ĲūƑ�ĚŠĚƑĳǋ�
ēĚŞîŠēȡ�ŞƭČĺ�ŕĚƙƙ�ƑĚƙĚîƑČĺ�ĿŠǄĚƙƥŞĚŠƥ�Ŀƙ�ċĚĿŠĳ�ŞîēĚ�ĿŠ�ƙƥĚƎȹČĺîŠĳĚ�ĿŠŠūǄîƥĿūŠƙ�ƥĺîŠ�ĿŠ�ūƥĺĚƑ�
sectors or industries.

•  Lack of data and credible forecasts�ĲūƑ�ƥĺĚ�ĲƭƥƭƑĚ�ƙČîŕĚ�ūĲ�ČūūŕĿŠĳ�ŠĚĚēƙȡ�ĿŠČŕƭēĿŠĳ�Čūƙƥƙȡ�ċĚŠĚǛƥƙȡ�
îŠē�ČŕĿŞîƥĚ�ĿŞƎîČƥȦǮ�¹ĺĚƑĚ�Ŀƙ�îŕƙū�î�ŕîČŒ�ūĲ�ĳūūēȹƐƭîŕĿƥǋ�ċîƙĚŕĿŠĚ�ēîƥî�ĿŠ�ŞîŠǋ�ČūƭŠƥƑĿĚƙ�ūŠ�ĚƐƭĿƎ-
ŞĚŠƥ�ƙƥūČŒƙȡ�ĚƐƭĿƎŞĚŠƥ�ƙîŕĚƙȡ�îŠē�ƑĚĲƑĿĳĚƑîŠƥ�ĿŠǄĚŠƥūƑĿĚƙȵƥĺĚ�ċîƙĿƙ�ĲūƑ�ƭŠēĚƑƙƥîŠēĿŠĳ�ƥĺĚ�ƙČîŕĚ�ūĲ�
ƥĺĚ�ČĺîŕŕĚŠĳĚ�îŠē�ƥĺĚ�ĚĲǛČîČǋ�ūĲ�îŠǋ�ŞĚîƙƭƑĚƙ�ƎƑūƎūƙĚēȦ

8 •   IEA (2018) was a significant corrective effort but was limited to analysis of mechanical AC for buildings.

ISSUES AND 
APPROACH
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•  Lack of awareness.�GĚǅ�ƭƙĚƑƙ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îƑĚ�Ĳƭŕŕǋ�îǅîƑĚ�ūĲ�ƥĺĚĿƑ�ĚŞĿƙƙĿūŠƙɄ�ĿŞƎîČƥȡ�ĚŠ-
ĚƑĳǋ�ČūŠƙƭŞƎƥĿūŠȡ�ŞîĿŠƥĚŠîŠČĚ�ƑĚƐƭĿƑĚŞĚŠƥƙȡ�ūƑ�ūƎĚƑîƥĿŠĳ�Čūƙƥƙ�ūǄĚƑ�ƥĿŞĚȦ�¹ĺĚƑĚ�Ŀƙ�îŕƙū�ƙūŞĚƥĿŞĚƙ�
î�ŕîČŒ�ūĲ�îǅîƑĚŠĚƙƙ�îċūƭƥ�îǄîĿŕîċĿŕĿƥǋ�ūĲ�ŞƭČĺ�ŞūƑĚ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥ�ǅĿƥĺ�ŕūǅĚƑ�ĚŠǄĿƑūŠ-
ŞĚŠƥîŕ�ĿŞƎîČƥƙȦ�

•  Limited analysis�ūĲ�ĿŞƎŕĿČîƥĿūŠƙ�ūĲ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�ĲūƑ�ČūūŕĿŠĳ�ŠĚĚēƙ�îŠē�îƙƙūČĿîƥĚē�ĚŠĚƑĳǋ�ēĚ-
ŞîŠē�îŠē�ČūƙƥƙȦ��îƙĚē�ūŠ�ČƭƑƑĚŠƥ�ƥƑĚŠēƙȡ�ĿŠ�ČūŞĿŠĳ�ēĚČîēĚƙȡ�ƥĺĚƑĚ�Ŀƙ�ƎūƥĚŠƥĿîŕ�ĲūƑ�ĿŠČƑĚîƙĚƙ�ūĲ�ǩʇ �
ƥū�Ǫʇ �ĿŠ�ĳŕūċîŕ�îǄĚƑîĳĚ�ƥĚŞƎĚƑîƥƭƑĚƙȵČūŠēĿƥĿūŠƙ�ƥĺîƥ�ǅūƭŕē�ĚǊČĚĚē�ĺƭŞîŠ�ƙƭƑǄĿǄîċĿŕĿƥǋ�ĿŠ�ŞîŠǋ�
ŕūČîƥĿūŠƙ�ūŠ�ŞîŠǋ�ēîǋƙ�ūĲ�ƥĺĚ�ǋĚîƑ�ȳ�ƑŠĚŕŕ�Ěƥ�îŕȦ�ǨǦǧǫȴȦ�

•  Lack of skills.�TŠ�ŞîŠǋ�ČūƭŠƥƑĿĚƙȡ�ƥĺĚƑĚ�îƑĚ�ĿŠƙƭĲǛČĿĚŠƥ�ŠƭŞċĚƑƙ�ūĲ�ƥƑîĿŠĚē�ƥĚČĺŠĿČĿîŠƙ�ƥū�ŞîĿŠƥîĿŠ�
ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ĿŠ�ĚĲǛČĿĚŠƥ�ǅūƑŒĿŠĳ�ūƑēĚƑȡ�ČūŞƎūƭŠēĚē�ċǋ�ŠĚǅ�ĚŞĿƙƙĿūŠȹƑĚēƭČĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙ�
ƥĺîƥ�ƑĚƐƭĿƑĚ�ĳƑĚîƥĚƑ�ƙŒĿŕŕƙȦ�

•  Behavioral issues.�HƑĚîƥĚƑ�ƭƙĚ�ūĲ�� �Şîǋ�ƎîƑƥĿîŕŕǋ�ūĲĲƙĚƥ�ĚĲǛČĿĚŠČǋ�ĿŞƎƑūǄĚŞĚŠƥƙ�ƥĺîƥ�ƑĚēƭČĚ�Ǝūǅ-
ĚƑ�ēĚŞîŠēȵî�ɁƑĚċūƭŠēɂ�ĚĲĲĚČƥȫ�ČūŠǄĚƑƙĚŕǋȡ�ĿŠĿƥĿîƥĿǄĚƙ�ƙƭČĺ�îƙ�ƥĺĚ� ūūŕ��ĿǕ�ƎƑūĳƑîŞ�ĿŠ�cîƎîŠ�ĺîǄĚ�
ƙĺūǅŠ�ƥĺîƥ�Ŀƥ�Ŀƙ�ƎūƙƙĿċŕĚ�ƥū�ƑĚēƭČĚ�ƎūǅĚƑ�ēĚŞîŠē�ċǋ�ƎƑūŞūƥĿŠĳ�ǄūŕƭŠƥîƑĿŕǋ�ƑîĿƙĿŠĳ�ƥĺĚƑŞūƙƥîƥƙ�îŠē�
îēūƎƥĿūŠ�ūĲ�ŕĚƙƙ�ĲūƑŞîŕ�ūĲǛČĚ�îƥƥĿƑĚȦ

•  OĿĳĺĚƑ�ǛƑƙƥ�Čūƙƥ�îŠē�îĲĲūƑēîċĿŕĿƥǋȦ� ūŠƙƭŞĚƑƙ�ūĲƥĚŠ�ƑĚƙĿƙƥ�ƎîǋĿŠĳ�ŞūƑĚ�ƥū�ċƭǋ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�
ĚƐƭĿƎŞĚŠƥ�îŠē�îƑĚ�ČūŠƙƥƑîĿŠĚē�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ĚČūŠūŞĿĚƙ�ċǋ�ƥĺĚ�îĲĲūƑēîċĿŕĿƥǋ�ūĲ�ƥĺĿƙ�ĚƐƭĿƎŞĚŠƥȦ�¹ĺĿƙ�
Ŀƙ�î�ƎƑūċŕĚŞ�ċĚČîƭƙĚ�ŞūƑĚ�ĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥ�ūĲƥĚŠ�ĺîƙ�î�ĺĿĳĺĚƑ�ƎƭƑČĺîƙĚ�ƎƑĿČĚȡ�ĚǄĚŠ�ĿĲ�ƥĺĚ�ƥūƥîŕ�
Čūƙƥ�ūĲ�ūǅŠĚƑƙĺĿƎ�Ŀƙ�ŕūǅĚƑ�ūŠČĚ�ŕūǅĚƑ�ƑƭŠŠĿŠĳ�Čūƙƥƙ�îƑĚ�ƥîŒĚŠ�ĿŠƥū�îČČūƭŠƥȦ

•  Weak policy environment.��ĚČîƭƙĚ�ūĲ�ŕîČŒ�ūĲ�ČîƎîČĿƥǋ�ūƑ�ƑĚƙĿƙƥîŠČĚ�ƥū�ƑĚĳƭŕîƥĿŠĳ�ČūŠƙƭŞĚƑ�ČĺūĿČĚȡ�
ŞîŠǋ�ĳūǄĚƑŠŞĚŠƥƙ�ĺîǄĚ�ǋĚƥ�ƥū�îēūƎƥ�q/¡¬ȡ�ċƭĿŕēĿŠĳ�ĚŠĚƑĳǋ�ČūēĚƙȡ�îŠē�ūƥĺĚƑ�ŞĚîƙƭƑĚƙ�ĚĲĲĚČƥĿǄĚ�ĿŠ�
ƎƑūŞūƥĿŠĳ�ŞūƑĚ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠƥ�îŠē�ČŕĿŞîƥĚȹĲƑĿĚŠēŕǋ�ČūūŕĿŠĳȦ�

•  Market structure.���ƙŞîŕŕ�ŠƭŞċĚƑ�ūĲ�ĳŕūċîŕ�ČūŞƎîŠĿĚƙ�ǅĿƥĺ�ƙĿĳŠĿǛČîŠƥ�ŞîƑŒĚƥ�ƎūǅĚƑ�îŠē�ŕĿŞĿƥĚē�
ĿŠČĚŠƥĿǄĚƙ�ĲūƑ�ĿŠŠūǄîƥĿūŠ�ēūŞĿŠîƥĚ�ŞîŠǋ�ƙĚĳŞĚŠƥƙ�ūĲ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȦ�

•  Unique challenges in the transport sector,�ĿŠČŕƭēĿŠĳ�î�ŕîČŒ�ūĲ�ĲūČƭƙ�ūŠ�ČūūŕĿŠĳ�ƎūǅĚƑ�ēĚŞîŠē�îŠē�
Ŀƥƙ�ĿŞƎŕĿČîƥĿūŠƙȦ

•  Need for systems-level thinking and an integrated approach.�TŠƥĚĳƑîƥĚē�ƙǋƙƥĚŞƙ�ƥĺĿŠŒĿŠĳ�ƥū�ŕūūŒ�
ŞūƑĚ�ċƑūîēŕǋ�îƥ�ǅîǋƙ�ƥū�ŞĚĚƥ�ČūūŕĿŠĳ�ŠĚĚēƙ�ƙĺūǅƙ�ĳƑĚîƥ�ƎƑūŞĿƙĚȡ�ċƭƥ�ŕĿŞĿƥĚē�ƥūūŕƙ�îƑĚ�îǄîĿŕîċŕĚ�ƥū�
ƎŕîŠ�ƙǋƙƥĚŞƙȡ�îŠē�Šū�ŕîƑĳĚȹƙČîŕĚ�ēĚŞūŠƙƥƑîƥĿūŠƙ�ĺîǄĚ�ċĚĚŠ�ČūŞƎŕĚƥĚēȦ
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SYSTEMS-LEVEL THINKING AND INTEGRATED APPROACHES 
��ŒĚǋ�ČūŠƙĿēĚƑîƥĿūŠ�ǅĺĚŠ�ēĚǄĚŕūƎĿŠĳ�ƑūîēŞîƎƙ�Ŀƙ�ĿŠƥĚƑēĚƎĚŠēĚŠČĿĚƙ�îŠē�ƙǋŠĚƑĳĿĚƙ�ċĚƥǅĚĚŠ�îČƥĿūŠƙȦ� ĚƑ-
ƥîĿŠ�îČƥĿūŠƙ�Şîǋ�ƎƑūēƭČĚ�ūƭƥƎƭƥƙ�ƥĺîƥ�îƑĚ�ƑĚƐƭĿƑĚē�ĿŠƎƭƥƙ�ĲūƑ�ūƥĺĚƑ�îČƥĿūŠƙ�ƥĺîƥ�Şîǋ�ūČČƭƑ�îƥ�ƥĺĚ�ƙîŞĚ�ƥĿŞĚ�
ċƭƥ�ŞūƑĚ�ūĲƥĚŠ�ūČČƭƑ�ŕîƥĚƑȦ�Tƥ�Ŀƙ�ĿŞƎūƑƥîŠƥ�ƥū�ĿēĚŠƥĿĲǋ�ƥĺĚ�ČƑĿƥĿČîŕ�ƙƥĚƎȹČĺîŠĳĚ�ĿŠŠūǄîƥĿūŠƙ�îŠē�ĿŠƥĚƑǄĚŠƥĿūŠƙ�
ƑĚƐƭĿƑĚē�ƥū�ƭŠŕūČŒ�î�ċƑūîēĚƑ�ƎūƑƥĲūŕĿū�ūĲ�ƎƑūĳƑĚƙƙĿǄĚ�ƙūŕƭƥĿūŠƙȦ�¹ĺĚ�ƑūîēŞîƎ�ƭƙĚƙ�ƥĺĚƙĚ�ČĺîĿŠƙȡ�ūƑ�ČŕƭƙƥĚƑƙ�
ūĲ�îČƥĿūŠƙȡ�îƙ�ƎĿǄūƥîŕ�ĚŕĚŞĚŠƥƙ�îƑūƭŠē�ǅĺĿČĺ�ūƥĺĚƑ�îČƥĿūŠƙ�ČîŠ�ċĚ�ūƑĳîŠĿǕĚē�îŠē�ƎƑĿūƑĿƥĿǕĚē�ūǄĚƑ�ƥĺĚ�ƥĺƑĚĚ�
ēĚČîēĚƙ�ċĚƥǅĚĚŠ�ǨǦǨǦ�îŠē�ǨǦǫǦ�ƭƙĿŠĳ�îēēĿƥĿūŠîŕ�ČƑĿƥĚƑĿîȦ

 ƭƑƑĚŠƥ�ČūūŕĿŠĳ�ēĚǄĚŕūƎŞĚŠƥ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ĲūČƭƙ�ūŠ�îēūƎƥĿŠĳ�ŕūǅȹƑĿƙŒȡ�ČūŠǄĚŠĿĚŠƥȡ�ƙĚČƥūƑȹƙĿŕūĚē�îƎƎƑūîČĺĚƙ�
ƥū�ēĚŕĿǄĚƑ�ƐƭĿČŒ�ĿŠČƑĚŞĚŠƥîŕ�ĚĲǛČĿĚŠČǋ�ǅĿŠƙȦ�~ǄĚƑ�ƥĺĚ�ŕūŠĳ�ƥĚƑŞȡ�ƎƑūǄĿēĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�
ĿŠƥĚĳƑîƥĚē�îƎƎƑūîČĺĚƙ�ƭƙĿŠĳ�ċƭŠēŕĚƙ�ūĲ�ƥĚČĺŠūŕūĳĿĚƙ�ȳîŠē�ƑĚǄĚŠƭĚ�ƙƥƑĚîŞƙȴ�îŠē�ŕĚǄĚƑîĳĿŠĳ 
îŕŕ�ĚŠĚƑĳǋ�ƑĚƙūƭƑČĚƙȦǯ 

¹ĺĿƙ�Şƭƙƥ�ĿŠČŕƭēĚ�ƑĚČūĳŠĿǕĿŠĳ�ƥĺĚ�ƙǋŠĚƑĳĿĚƙ�ċĚƥǅĚĚŠ�ƥĺĚƑŞîŕ�ƙūƭƑČĚƙ�îŠē�ƙĿŠŒƙȫ�ċĚĿŠĳ�îċŕĚ�ƥū�îēē�ǄîŕƭĚ�
ĲƑūŞ�ƙǋƙƥĚŞ�ūƎƥĿŞĿǕîƥĿūŠȫ�ĿēĚŠƥĿĲǋĿŠĳ�ŠĚǅ�ĚČūŠūŞĿČ�ǄîŕƭĚƙ�ƥū�ċĚ�ČîƎƥƭƑĚēȫ�îŠēȡ�ƭŕƥĿŞîƥĚŕǋȡ�ĚŠƙƭƑĿŠĳ�ƑĚƙĿŕ-
ĿĚŠČĚ�îŠē�ūƎƥĿŞĿǕĿŠĳ�ĚŠĚƑĳǋ�ŞîŠîĳĚŞĚŠƥ�îČƑūƙƙ�ƥƑîŠƙƎūƑƥ�îŠē�ƥĺĚ�ċƭĿŕƥ�ĚŠǄĿƑūŠŞĚŠƥȦ�

¬ǋƙƥĚŞƙ�ēĚƙĿĳŠ�îƎƎƑūîČĺĚƙ�ĿŠ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�ČƭƑƑĚŠƥŕǋ�ĲūČƭƙ�ūŠ�ĿŠēĿǄĿēƭîŕ�îƎƎŕĿîŠČĚƙ�îŠē�ĿŠƥĚĳƑîƥ-
Ěē�ĿŠƙƥîŕŕîƥĿūŠƙ�ȳĚȦĳȦȡ�î�ƙƥūƑĚ�ƑĚĲƑĿĳĚƑîƥĿūŠ�ƙǋƙƥĚŞ�ūƑȡ�îƥ�ƥĺĚ�ŕîƑĳĚƑ�ĚŠē�ūĲ�ƥĺĚ�ƙČîŕĚȡ�î�ēĿƙƥƑĿČƥ�ƙƎîČĚ�ČūūŕĿŠĳ�
ƎƑūŏĚČƥȴȦ� ūŠƙĿēĚƑîċŕĚ�ĚĲǛČĿĚŠČǋ�ĳîĿŠƙ�Şîǋ�ċĚ�ƭŠŕūČŒĚē�ċǋ�ƥîŒĿŠĳ�î�ĺūŕĿƙƥĿČ�îƎƎƑūîČĺ�ƥū�îƙƙĚƙƙĿŠĳ�ƙƎîČĚ�
ČūūŕĿŠĳ�îŠē�ƑĚĲƑĿĳĚƑîƥĿūŠ�ŠĚĚēƙ�îƥ�î�ČūŞŞƭŠĿƥǋȡ�ƑĚĳĿūŠîŕȡ�ūƑ�ŠîƥĿūŠîŕ�ŕĚǄĚŕ�îŠē�ĚǊƎŕūƑĿŠĳ�ĺūǅ�ĚČūŠūŞĿĚƙ�ūĲ�
ƙČîŕĚȡ�ǅîƙƥĚ�ƑĚƙūƭƑČĚ�ūƎƎūƑƥƭŠĿƥĿĚƙȡ�îŠē�ƙǋŠĚƑĳĿĚƙ�ċĚƥǅĚĚŠ�ƎƑūČĚƙƙĚƙ�ČîŠ�ċĚ�ċĚƙƥ�ƭŠŕūČŒĚēȦ��Š�ĚǊîŞƎŕĚ�ūĲ�
îŠ�ĚŞĚƑĳĿŠĳ�ČūŠČĚƎƥ�ƥĺîƥ�ĚŞċūēĿĚƙ�ƙƭČĺ�ƥĺĿŠŒĿŠĳ�Ŀƙ�î�ČūŞŞƭŠĿƥǋ�ČūūŕĿŠĳ�ĺƭċ�ȳ'ĚċŠîƥĺ�Ěƥ�îŕȦ�ǨǦǨǧȴȡ�ǅĺĿČĺ�
ǅūƭŕē�ƙĚƑǄĚ�ŞƭŕƥĿƎŕĚ�ŠĚĚēƙ�ȳĚȦĳȦȡ�Ĳūūē�ƙƥūƑîĳĚ�ƥū�ĚŠîċŕĚ�ƙĺĿƎƎĿŠĳ�ƎƑūēƭČĚ�ƥū�ĺĿĳĺĚƑȹǄîŕƭĚ�ŞîƑŒĚƥƙȡ�ƥĚŞƎĚƑî-
ƥƭƑĚ�ČūŠƥƑūŕ�ūĲ�ǄîČČĿŠĚƙȡ�îŠē�ŞƭƙĺƑūūŞ�ČƭŕƥĿǄîƥĿūŠȴȦ�ØĺĚŠ�ŞƭŕƥĿƎŕĚ�ŠĚĚēƙ�îƑĚ�ƙĚƑǄĚēȡ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�ĲūƑ�ǛŠîŠ-
ČĿîŕ�ƙƭƙƥîĿŠîċĿŕĿƥǋ�Ŀƙ�ƙƭċƙƥîŠƥĿîŕŕǋ�ĳƑĚîƥĚƑȦ�¹ĺĿƙ�ČūŠČĚƎƥ�îŕƙū�ūĲĲĚƑƙ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�ƥū�ƭƙĚ�ƥĺĚ�Ĳūūē�Čūŕē�ČĺîĿŠ�ƥū�
ƙƭƎƎūƑƥ� ~×T'ȹǧǯ�ǄîČČĿŠîƥĿūŠ�ŕūĳĿƙƥĿČƙȦ�

GĿĳƭƑĚ�Ǭ�ƙĺūǅƙ�ƥĺĚ�ŕîēēĚƑ�ūĲ�ĿŠƥĚƑǄĚŠƥĿūŠȡ�ǅĺĿČĺ�ēĚƎĿČƥƙ�ƎƑūĳƑĚƙƙĿǄĚ�ČūūŕĿŠĳ�ĿŠŠūǄîƥĿūŠƙȵūƑ�ƙƥĚƎȹČĺîŠĳ-
ĚƙȵĲƑūŞ�ƥĺĚ�ĿŠƥƑūēƭČƥĿūŠ�ūĲ�ČƭƑƑĚŠƥ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ĿŞƎƑūǄĚŞĚŠƥƙ�ƥū�ĲƭƥƭƑĚ�ƥĚČĺŠūŕūĳǋ�ŕĚîƎĲƑūĳĳĿŠĳ�ċǋ�
ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȦ�¹ĺĚƙĚ�ĿŠŠūǄîƥĿūŠƙ�îƑĚ�ŕĚƙƙ�ƥĚČĺŠĿČîŕ�îŠē�ƑĚƐƭĿƑĚ�ĺūŕĿƙƥĿČ�ČĺîŠĳĚƙ�ĿŠ�ƥĺĿŠŒĿŠĳ�ūŠ�ČūūŕĿŠĳ�
ŠĚĚēƙ�îŠē�ƥĺĚ�ĚŠĚƑĳǋ�îŠē�ĚŠǄĿƑūŠŞĚŠƥ�ČūŠƥĚǊƥȡ�ǅĺĿČĺ�ƭŠēĚƑƎĿŠƙ�îŠē�ĳƭĿēĚƙ�ƥĚČĺŠĿČîŕ�ĿŠŠūǄîƥĿūŠƙȦ�TŠ�ƥĺĚ�
ČūŠƥĚǊƥ�ūĲ�î�ƑūîēŞîƎ�ūĲ�îČƥĿūŠƙȡ�ūƎĚƑîƥĿūŠîŕĿǕĿŠĳ�ƥĺĚƙĚ�ƙƥĚƎ�ČĺîŠĳĚƙ�Ŀƙ�ƥĺĚ�ƥîƙŒ�ūĲ�ĳūǄĚƑŠŞĚŠƥƙȡ�ƥĺĚ�ČūūŕĿŠĳ�
ĿŠēƭƙƥƑǋȡ�ēĚǄĚŕūƎŞĚŠƥ�ūƑĳîŠĿǕîƥĿūŠƙȡ�îŠē�ūƥĺĚƑ�ƙƥîŒĚĺūŕēĚƑƙȦ

9 •   For detailed information on current and future cooling technologies, see University of Birmingham (2015; 2018b) and Appendix A. 
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Ensuring lowest GWP 
and highest energy 
efficiency of current 
technologies–main-
tenance, best in 
class adoption.

Active steps to reduce
demand for cooling. 
Mitigate need (building
design, passive cooling,
food packaging). 
Behavioural changes.

Think thermally, 
rather than default
to electricity – turn
waste heat and cold 
into a value.

Needs-driven, 
leapfrog to
new technologies.

1 2 3 4 5
NOW

Disruptive innovation, demand aggregation

Think system and
how to aggregate
services, create
integrated
trading platforms.

DEVELOP

FIGURE 6: gîēēĚƑ�ūĲ�~ƎƎūƑƥƭŠĿƥĿĚƙ�îŠē�¬ƥĚƎȹ ĺîŠĳĚ�TŠƥĚƑǄĚŠƥĿūŠƙ

SHORT-TERM INTERVENTIONS 
FACE SIGNIFICANT CHALLENGES:

Consumers don’t want to pay 
more to buy efficient cooling 
equipment (although they would 
benefit from lower lifecycle costs), 
governments don’t want to 
burden consumers and domestic 
manufacturers with challenging 
standards and higher costs, and 
cooling manufacturers are slow 
to innovate and scale up rapidly, 
because they don’t see a market.

While important to quickly take 
the first two steps on this ladder, 
it is also necessary to prepare for 
the next steps, which will involve 
systems integration, disruptive 
technologies and leapfrogging 
in developing countries – before 
building out new cities and in-
vesting climate and development 
dollars into the “wrong” cooling 
and energy infrastructure. 

Today, there is still a chance to 
avoid the lock-in of old-world in-
frastructures in young countries, 
which will be inadequate and 
too expensive in the long-run to 
address the climate problem while 
serving the cooling needs of the 
populations. Doing so now may 
prevent large costs and climate 
damage in the future. 

Source: �ēîƎƥĚē�ĲƑūŞ�ÀŠĿǄĚƑƙĿƥǋ�ūĲ��ĿƑŞĿŠĳĺîŞ�ȳǨǦǧǮċȴȦ�
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Ɂ�ØĺūŕĚ�ƙǋƙƥĚŞƙɂ�ČîŠ�ċĚ�ēĿĲǛČƭŕƥ�ƥū�ƭŠēĚƑƙƥîŠēȡ�ČūŠƥîĿŠ�ŞîŠǋ�ĿŠƥĚƑēĚƎĚŠēĚŠČĿĚƙȡ�îŠē�ČîŠ�ċĚ�ēĿĲǛČƭŕƥ�ƥū�
ƙƥƭēǋ�ĿŠ�ƥĺĚ�ƑĚîŕ�ǅūƑŕēȡ�ċƭƥ�ƎūǅĚƑĲƭŕ�ČūŞƎƭƥĚƑ�ƙĿŞƭŕîƥĿūŠƙ�ČîŠ�ċĚ�ƭƙĚē�ƥū�ĿēĚŠƥĿĲǋ�ƥĺĚ�ĲîČƥūƑƙ�ƥĺîƥ�ĺîǄĚ 
ƥĺĚ�ċĿĳĳĚƙƥ�ĿŞƎîČƥȦ�¡ŕîŠŠĿŠĳ�ČūūŕĿŠĳ�ĲūƑ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ĿŕŕƭƙƥƑîƥĚƙ�ƙūŞĚ�ūĲ�ƥĺĚ�ČūŠƙĿēĚƑîƥĿūŠƙ�ƑĚŕĚǄîŠƥ�ĿŠ 
î�ǅĺūŕĚȹƙǋƙƥĚŞƙ�îƎƎƑūîČĺ�ȳGĿĳƭƑĚ�ǭȴȠ

•  Making cold: OîƑŠĚƙƙ�ƭŠƭƙĚē�ūƑ�ɁǅîƙƥĚɂ�ƑĚƙūƭƑČĚƙȡ�ƙƭČĺ�îƙ�ČūŕēȹǅîƥĚƑ�ċūēĿĚƙȡ�ɁǅƑūŠĳ�ƥĿŞĚɂ�ƑĚ-
ŠĚǅîċŕĚ�ĚŠĚƑĳǋ�ȳǅĿŠēȡ�ƙūŕîƑȴȡ�ǅîƙƥĚ�Čūŕē�ȳŕĿƐƭĚǛĚē�ŠîƥƭƑîŕ�ĳîƙȴ�îŠē�ĺĚîƥȡ�îŠē�îŞċĿĚŠƥ�ĺĚîƥ�ƙĿŠŒƙ�
ȳĳƑūƭŠē�ƙūƭƑČĚȡ�ƙŒǋ�ČūūŕĿŠĳȴȦ�/ǊƎŕūƑĚ�ūƎƎūƑƥƭŠĿƥĿĚƙ�ƥū�ĺîƑŠĚƙƙ�ĲƑĚĚ�ČūūŕĿŠĳ�îŠē�ƙǋŠĚƑĳĿĚƙ�ċĚƥǅĚĚŠ�
ƎƑūČĚƙƙĚƙȡ�ǅîƙƥĚ�ƑĚƙūƭƑČĚƙȡ�îŠē�ČūūŕĿŠĳ�ŠĚĚēƙ�ƥĺîƥ�ČîŠ�ƑĚēƭČĚ�ƥĺĚ�ČūūŕĿŠĳ�ƑĚƐƭĿƑĚēȦ

•  Storing cold:�¬ƥūƑĚ�ĚŠĚƑĳǋ�ƥĺĚƑŞîŕŕǋȡ�ĿŠ�ƎĺǋƙĿČîŕ�Şîƙƙ�ȳƥĺĿČŒ�ǅîŕŕƙȴȡ�ūƑ�ƎĺîƙĚȹČĺîŠĳĚ�ŞîƥĚƑĿîŕƙ�ȳĿČĚȴ�
ƥū�ŞîŒĚ�ƭƙĚ�ūĲ�ČǋČŕĿČîŕ�ČĺîŠĳĚƙ�ĿŠ�îŞċĿĚŠƥ�ĺĚîƥ�ƙĿŠŒƙ�îŠē�ƥĺĚ�ƙƭƎƎŕǋ�ūĲ�ȳĚŕĚČƥƑĿČȴ�ĚŠĚƑĳǋ�îƥ�ŕūǅĚƑ�
Čūƙƥƙ�ċǋ�ĿŠČŕƭēĿŠĳ�ĚȹǄĚĺĿČŕĚƙ�îŠē�ĚȹŕūĳĿƙƥĿČƙȦ

•  Moving cold: ÀƙĚ�ŠĚǅ�ĚŠĚƑĳǋ�ǄĚČƥūƑƙ�îŠē�ŞîƥĚƑĿîŕƙ�ƥū�ŞūǄĚ�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ȳĚȦĳȦȡ�ŕĿƐƭĿē�îĿƑ�ūƑ�ŠĿƥƑū-
ĳĚŠ�ČîŠ�ċĚ�ƭƙĚē�ĲūƑ�ČūūŕĿŠĳ�îŠē�ČîŠ�ĳĚŠĚƑîƥĚ�ŞĚČĺîŠĿČîŕ�ĚŠĚƑĳǋȴȦ

•  Using cold: ¤ĚēƭČĚ�Čūŕē�ŕūîēƙ�ċǋ�ŕūǅĚƑĿŠĳ�ČūūŕĿŠĳ�ēĚŞîŠē�ȳĿŠƙƭŕîƥĿūŠȴȡ�ĿŠČƑĚîƙĿŠĳ�ĚƐƭĿƎŞĚŠƥ�
ĚĲǛČĿĚŠČǋȡ�îŠē�ƑĚƎŕîČĿŠĳ�ƑĚĲƑĿĳĚƑîŠƥƙ�ǅĿƥĺ�ĺĿĳĺ�HØ¡Ȧ�OĿĳĺŕĿĳĺƥ�ċĚĺîǄĿūƑȹČĺîŠĳĚ�îŠē�ēĚŞîŠēȹŞĿƥ-
ĿĳîƥĿūŠ�ƙƥƑîƥĚĳĿĚƙ�ŕĿŒĚŕǋ�ƥū�ċĚ�ĚĲĲĚČƥĿǄĚ�ǅĺĿŕĚ�ŞîĿŠƥîĿŠĿŠĳ�ƑĚƐƭĿƑĚē�ƙĚƑǄĿČĚ�ŕĚǄĚŕƙȦ�qūēîŕ�ƙĺĿĲƥƙ�ČîŠ�
ƙƭċƙƥĿƥƭƥĚ�ĲūƑ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȡ�ǅĿƥĺ�ŞƭČĺ�ŕūǅĚƑ�ĚŠĚƑĳǋ�ƭƙĚ�ȳĚȦĳȦȡ�ƥƑîŠƙƎūƑƥĿŠĳ�ǄîČČĿŠĚƙ�ƭƙĿŠĳ�îĿƑ-
ċūƑŠĚ�ēƑūŠĚƙ�ūǄĚƑ�Ƒūƭĳĺ�ƥĚƑƑîĿŠȴȦ�

•  Managing cold:�qîŒĚ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙ�ƙŞîƑƥ�ĲūƑ�ƑĚîŕȹƥĿŞĚ�ŞūŠĿƥūƑĿŠĳ�ūĲ�ČūūŕĿŠĳ�ŠĚĚēƙ�îŠē�ƎĚƑ-
ĲūƑŞîŠČĚ�ȳƙĚŠƙūƑƙȴȡ�ŕūîē�îēŏƭƙƥŞĚŠƥƙ�ȳČūŠƥƑūŕƙȴȡ�îŠē�ĿŠƥĚĳƑîƥĚē�ƙǋƙƥĚŞ�ŞîŠîĳĚŞĚŠƥ�îŠē�ƙƥūƑîĳĚ�
ȳČūŞŞƭŠĿČîƥĿūŠȴȦ�'ĚŕĿǄĚƑ�ČūūŕĿŠĳ�ūŠŕǋ�ǅĺĚƑĚ�îŠē�ǅĺĚŠ�Ŀƥ�Ŀƙ�ŠĚĚēĚē�ǅĺĿŕĚ�ūƎƥĿŞĿǕĿŠĳ�ƙǋƙƥĚŞȹǅĿēĚ�
ĿŞƎîČƥƙȦ�¹ĺĚ�ŒĚǋ�Ŀƙ�ƥū�ĚŠƙƭƑĚ�ČūƑƑĚČƥ�ĿŠƙƥîŕŕîƥĿūŠ�îŠē�ŞîĿŠƥĚŠîŠČĚ�ūĲ�ČūūŕĿŠĳ�ƭŠĿƥƙȫ�ĿĲ�ƥĺĿƙ�Ŀƙ�Šūƥ�
îČĺĿĚǄĚēȡ�ĿŠĚĲǛČĿĚŠƥ�ĚŠĚƑĳǋ�ƭƙĚ�îŠē�ƑĚĲƑĿĳĚƑîŠƥ�ŕĚîŒîĳĚ�ƑîƥĚƙ�îċūǄĚ�Ǩǫ�ƎĚƑČĚŠƥ�îƑĚ�ƎūƙƙĿċŕĚȡ�îŠē�
ƙîĲĚƥǋ�ƎƑūǄĿƙĿūŠƙ�Şîǋ�ċĚ�ǄĿūŕîƥĚēȦ�

•  Financing cold:�GūČƭƙ�ūŠ�ĚŠƙƭƑĿŠĳ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ċƭƥ�îŕƙū�ĿŞƎƑūǄĿŠĳ�ĺƭŞîŠ�ēĚČĿƙĿūŠ�ŞîŒĿŠĳ�îŠē�
ĚŠČūƭƑîĳĿŠĳ�ċĚĺîǄĿūƑ�ŞūēĿǛČîƥĿūŠ�ȳĚȦĳȦȡ�ƥĺƑūƭĳĺ�ƎîǋȹĲūƑȹƭƙĚȡ�ĿŠƙƥîŠƥ�ǄĿƙĿċĿŕĿƥǋ�ūĲ�ƙǋƙƥĚŞ�ƙƥîƥƭƙ�îŠē�
ČūŠƙĚƐƭĚŠČĚƙȡ�ĿŠƥĚĳƑîƥĿūŠ�ūĲ�ĚǊƥĚƑŠîŕ�Čūƙƥƙ�îŠē�ċĚŠĚǛƥƙ�ȳČîƑċūŠ�ƎƑĿČĿŠĳȴȡ�îŠē�ŞîƑŒĚƥƙ�ĲūƑ�îŕƥĚƑŠî-
ƥĿǄĚ�ĚŠĚƑĳǋ�ǄĚČƥūƑƙ�ȳĚȦĳȦȡ�ǅîƙƥĚ�ĺĚîƥȴȦ
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FIGURE 7: ØĺūŕĚȹ¬ǋƙƥĚŞƙ��ƎƎƑūîČĺ�ƥū� ūūŕĿŠĳ

MANAGING COLD

FINANCING
 COLD

PLANNING
 COLD Making Cold 

Storing Cold 

Moving Cold 

Using Cold 

Source: ÀŠĿǄĚƑƙĿƥǋ�ūĲ��ĿƑŞĿŠĳĺîŞ�ȳǨǦǧǮȴȦ

KEY QUESTIONS, INTERVENTIONS, AND ENABLERS
¹ĺĚ�ƎƑūČĚƙƙ�ūĲ�ĚǄîŕƭîƥĿŠĳ�ŠĚĚēƙ�îŠē�ēĚǛŠĿŠĳ�ƙūŕƭƥĿūŠƙ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�îČƥĿūŠ�îƥ�Şūƙƥ�ŕĚǄĚŕƙȡ�ĲƑūŞ�ƥĺĚ�ĳŕūċîŕ�ƥū�
ƥĺĚ�ǄĚƑǋ�ŕūČîŕȦ�qūƙƥ�ČūƭŠƥƑĿĚƙ�ǅĿŕŕ�Šūƥ�ĺîǄĚ�ƥĺĚ�ČîƎîČĿƥǋ�ūƑ�ƑĚƙūƭƑČĚƙ�ƥū�ĲūČƭƙ�ūŠ�ƥĚČĺŠūŕūĳĿČîŕ�ĿŠŠūǄîƥĿūŠȡ�
îŠē�ŞîŠǋ�ĿŠ�ŠĚĚē�ūĲ�Čūŕē�ČĺîĿŠƙ�ĲūƑ�ĺĚîŕƥĺ�îŠē�îĳƑĿČƭŕƥƭƑĚ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�ĚǊƥĚƑŠîŕ�îƙƙĿƙƥîŠČĚȦ�TŠ�ūŠĚ�ČūƭŠƥƑǋȡ�
ƥĺĚ�ƎƑĿūƑĿƥǋ�Şîǋ�ċĚ�ƥĺĚ�ǛƙĺĚƑĿĚƙ�ƙĚČƥūƑȡ�ǅĺĚƑĚîƙ�ĿŠ�î�ŠĚĿĳĺċūƑĿŠĳ�ČūƭŠƥƑǋȡ�Ŀƥ�Şîǋ�ċĚ�ĺĚîŕƥĺ�ĿŠ�ƭƑċîŠ�ƙŕƭŞƙȦ�
�ƭƙĿŠĚƙƙ�ŞūēĚŕƙ�îŠē�ČūūŕĿŠĳ�îƎƎŕĿČîƥĿūŠƙ�ƥĺîƥ�ǅūƑŒ�ĿŠ�ūŠĚ�ŞîƑŒĚƥ�Şîǋ�Šūƥ�ċĚ�ĚîƙĿŕǋ�ƥƑîŠƙĲĚƑîċŕĚ�ƥū�îŠūƥĺ-
ĚƑȦ�¹ĺƭƙȡ�ƙūŞĚ�ĿŠĿƥĿîƥĿǄĚƙ�ȳĚȦĳȦȡ�ēĚǄĚŕūƎŞĚŠƥ�ūĲ�ĿŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕūĳǋȴ�ƙĺūƭŕē�îŠē�îƑĚ�ċĚĿŠĳ�ƭŠēĚƑƥîŒĚŠ�îƙ�
ĿŠƥĚƑŠîƥĿūŠîŕ�ČūŕŕîċūƑîƥĿūŠƙȡ�ǅĺĚƑĚîƙ�ŞîŠǋ�ūƥĺĚƑƙ�ƑĚƐƭĿƑĚ�ĿēĚŠƥĿǛČîƥĿūŠ�ūĲ�ČūƭŠƥƑǋȹƙƎĚČĿǛČ�ŠĚĚēƙȡ�ƎƑĿūƑĿƥĿĚƙȡ�
îŠē�ƙūŕƭƥĿūŠƙȦ�¹ĺĿƙ�Ŀƙ�ƥĺĚ�ƑūŕĚ�ūĲ�s �¡ƙ�îŠē�ǅĺǋ�ƥĺĚǋ�ƙĺūƭŕē�ċĚ�ŕĿŠŒĚē�ƥū�s' ƙȡ�îƙ�eȹ /¡�ȳŠȦēȦǪȴ�ūƭƥŕĿŠĚƙ�ĿŠ�
Ŀƥƙ�¡ƑĿŠČĿƎŕĚƙ�ĲūƑ�sîƥĿūŠîŕ� ūūŕĿŠĳ�¡ŕîŠƙȦ�¹îċŕĚ�Ǩ�ŕĿƙƥƙ�ƙūŞĚ�ūĲ�ƥĺĚ�ƐƭĚƙƥĿūŠƙ�ƥū�ċĚ�îƙŒĚē�îŠē�ūƎƥĿūŠƙ�ƥū�ċĚ�
ČūŠƙĿēĚƑĚē�ĿŠ�ĚǄîŕƭîƥĿŠĳ�ƥĺĚ�Şūƙƥ�ĚĲĲĚČƥĿǄĚ�ŞĚîƙƭƑĚƙ�ƥū�îēēƑĚƙƙ�î�ƑîŠĳĚ�ūĲ�ČūūŕĿŠĳ�ŠĚĚēƙȦ�
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TABLE 2: ØĺūŕĚȹ¬ǋƙƥĚŞƙ��ƎƎƑūîČĺȠ�£ƭĚƙƥĿūŠƙ�îŠē�~ƎƥĿūŠƙ

QUESTION INTERVENTION AREA KEY AREAS OF INVESTIGATION 
AND PRIMARY ENABLERS

How do we 
use cold?

How much cold 
do we need?

 ūūŕĿŠĳ�ŕūîē sĚĚēƙ�îƙƙĚƙƙŞĚŠƥȡ�ĿŠČŕƭēĿŠĳ 
ČŕĿŞîƥĚ�îēîƎƥîƥĿūŠ

�ĚĺîǄĿūƑîŕ�ČĺîŠĳĚ

How do we reduce 
the need for cold?

HƑĚĚŠ�ċƭĿŕēĿŠĳƙ

¬ƭƙƥîĿŠîċŕĚ�ēĚǄĚŕūƎŞĚŠƥ 
îŠē�ƭƑċîŠ�ƎŕîŠŠĿŠĳ

How do we 
manage cold?

qūŠĿƥūƑĿŠĳ�îŠē�ČūŠƥƑūŕƙȡ�ƥƑîēĿŠĳ�ƎŕîƥĲūƑŞƙȡ� 
ƙǋƙƥĚŞ�ƑĚƙĿŕĿĚŠČĚ

How do we 
make cold?

¹ĚČĺŠūŕūĳǋ�îŠē 
ĿŠŠūǄîƥĿūŠ�ƎĿƎĚŕĿŠĚ

/ŠĚƑĳǋ�ƑĚƙūƭƑČĚƙȡ�ĿŠČŕƭēĿŠĳ 
ƑĚƙūƭƑČĚ�ŞîƎƎĿŠĳ

/ĲǛČĿĚŠČǋ�îŠē�ūƎƥĿŞĿǕîƥĿūŠ�ūĲ�ǄîƎūƑ 
ČūŞƎƑĚƙƙĿūŠ�ČǋČŕĚ�ƥĚČĺŠūŕūĳĿĚƙ

sūŠȹǄîƎūƑ�ČūŞƎƑĚƙƙĿūŠ�ČǋČŕĚ�ƥĚČĺŠūŕūĳĿĚƙ

OǋċƑĿē�ƙǋƙƥĚŞƙ

How do we store 
and move cold?

How do we 
manufacture 
cold systems?

¬ǋƙƥĚŞƙ�îŠē 
infrastructure

/ŠĚƑĳǋ�ƙƥūƑîĳĚȡ�ĚŠĚƑĳǋ�ǄĚČƥūƑƙ

'ĚŞîŠē�îĳĳƑĚĳîƥĿūŠ�îŠē�ŞîŠîĳĚŞĚŠƥ
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QUESTION INTERVENTION AREA KEY AREAS OF INVESTIGATION 
AND PRIMARY ENABLERS

How do we 
finance cold? 

/ČūŠūŞǋ �ƭƙĿŠĚƙƙ�ŞūēĚŕƙ

¹ƑîŠƙîČƥĿūŠîŕ�ĚŠĚƑĳǋ�ŞūēĚŕƙ

GĿŠîŠČĿŠĳ�ŞūēĚŕƙ

gĿĲĚČǋČŕĚ�îŠîŕǋƙĿƙ�îŠē�ČĿƑČƭŕîƑ�ĚČūŠūŞǋ

How do we ensure 
enough people for  
a cool industry?

¡ĚūƎŕĚ ¹ƑîĿŠĿŠĳ�îŠē�ƙŒĿŕŕƙ�ēĚǄĚŕūƎŞĚŠƥ

How do we 
accelerate access 
to cooling for all 
sustainably?

¡ūŕĿČǋ�îŠē�ƑĚĳƭŕîƥĿūŠ HūǄĚƑŠîŠČĚȡ�ƙƥîŠēîƑēƙȡ�ƎƑūƥūČūŕƙȡ�ċĚŠČĺŞîƑŒĿŠĳ�îŠē�
ČĚƑƥĿǛČîƥĿūŠȡ�ĿŠČĚŠƥĿǄĚƙ

Stakeholder en-
gagement and 
communication

 ūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ  ūŠƙƭŞĚƑƙȡ�ĲîƑŞĚƑƙȡ�ĿŠēƭƙƥƑǋȡ�ŞîŠƭĲîČƥƭƑĚƑƙȡ�ĚŠĚƑĳǋ�
ČūŞƎîŠĿĚƙȡ�ǛŠîŠČĿĚƑƙȡ�ĚŠƥƑĚƎƑĚŠĚƭƑƙȡ�îČîēĚŞĿČƙȡ�
ƎūŕĿČǋ�ŞîŒĚƑƙȡ�ƎŕîŠŠĚƑƙ�

UNINTENDED CONSEQUENCES 
TŠƥƑūēƭČĿŠĳ�ŞūƑĚ�îĲĲūƑēîċŕĚ�îŠē�ƑĚîēĿŕǋ�îǄîĿŕîċŕĚ�ŞĚîŠƙ�ūĲ�ČūūŕĿŠĳ�ĿŠ�Ĳūūē�ƙƭƎƎŕǋ�ČĺîĿŠƙ�îŠē�ƥĺĚ�ċƭĿŕƥ�
ĚŠǄĿƑūŠŞĚŠƥ�Ŀƙ�Šūƥ�ŏƭƙƥ�î�ŞîƥƥĚƑ�ūĲ�îēēĿŠĳ�ČūūŕĿŠĳ�ƥū�ƥĺĚ�ƙƥîƥƭƙ�Ɛƭūȫ�Ŀƥ�Şîǋ�ČîƭƙĚ�ŞîŏūƑ�ƙĺĿĲƥƙ�ĿŠ�ƙūČĿĚƥĿĚƙ�
îŠē�ČƭŕƥƭƑĚƙȡ�îƙ�ǅĚŕŕ�îƙ�ĿŠ�ƥĺĚ�ǅĿēĚƑ�ĚŠǄĿƑūŠŞĚŠƥ�îŠē�ĚČūȹƙǋƙƥĚŞƙȦ�¹ĺĚƙĚ�Čūƭŕē�ƙūŞĚƥĿŞĚƙ�ĺîǄĚ�ƭŠĿŠƥĚŠēĚē�
ŠĚĳîƥĿǄĚȡ�îƙ�ǅĚŕŕ�îƙ�ƎūƙĿƥĿǄĚȡ�ĚĲĲĚČƥƙȦ�Tƥ�ǅĿŕŕ�ċĚ�ĿŞƎūƑƥîŠƥ�ƥū�îŠƥĿČĿƎîƥĚ�ĚŞĚƑĳĿŠĳ�ƎƑūċŕĚŞƙ�îƙ�ĚîƑŕǋ�îƙ�ƎūƙƙĿ-
ċŕĚȡ�ƎŕîŠ�ĲūƑ�ƥĺĚŞȡ�îŠē�ČƑĚîƥĚ�ƥĺĚ�ČîƎîČĿƥǋ�ƥū�ŞĿƥĿĳîƥĚ�ĺîƑŞ�ƐƭĿČŒŕǋȦ

GūƑ�ĚǊîŞƎŕĚȡ�î�Čūŕē�ČĺîĿŠ�ǅĿŕŕ�ĺĚŕƎ�ƑĚēƭČĚ�Ĳūūē�ŕūƙƙȡ�ǅĺĿČĺ�Ŀƙ�î�ŞîŏūƑ�ƙūƭƑČĚ�ūĲ� ~Ǽ�ĚŞĿƙƙĿūŠƙȦ��ċūƭƥ�ǯȦǭ�
ŞĿŕŕĿūŠ�ĺĚČƥîƑĚƙ�îƑĚ�ēĚĲūƑĚƙƥĚē�îŠŠƭîŕŕǋ�ĲūƑ�Ĳūūē�ƎƑūēƭČƥĿūŠȫ�ƑĚēƭČĿŠĳ�Ĳūūē�ŕūƙƙ�ƥĺƑūƭĳĺ�Čūŕē�ČĺîĿŠƙ�ČîŠ�
ĚŠƙƭƑĚ�ŕĚƙƙ�ŕîŠē�Ŀƙ�ēĚĲūƑĚƙƥĚē�ċǋ�ĿŠČƑĚîƙĿŠĳ�ƥĺĚ�ƎƑūƎūƑƥĿūŠ�ūĲ�Ĳūūē�ƥĺîƥ�ƑĚîČĺĚƙ�ƥĺĚ�ŞîƑŒĚƥ�ĲƑūŞ�ĚǊĿƙƥĿŠĳ�
ĲîƑŞ�ƎƑūēƭČƥĿūŠ�ȳG�~�ǨǦǧǩȴȦ�Tƥ�Čūƭŕē�îŕƙū�îŕŕūǅ�ĲîƑŞĚƑƙ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ĚČūŠūŞĿĚƙ�ƥū�ƥƑîŠƙĿƥĿūŠ�ĲƑūŞ�ƙƥîƎŕĚ�ƥū�
ĺĿĳĺȹǄîŕƭĚ�ȳċƭƥ�ƥĚŞƎĚƑîƥƭƑĚȹƙĚŠƙĿƥĿǄĚȴ�ĺūƑƥĿČƭŕƥƭƑĚȡ�îŠē�ƑĚĲƑĿĳĚƑîƥĚē�Ĳūūē�ƙƭƎƎŕǋ�ČĺîĿŠƙ�ǅĿŕŕ�ūǄĚƑ�ƥĿŞĚ�îŕŕūǅ�
ĲîƑŞĚƑ�ČūūƎĚƑîƥĿǄĚƙ�ƥū�ƎƑūČĚƙƙ�Ĳūūē�îƥ�ƥĺĚ�ĲîƑŞȦ�¹ĺĚƑĚ�îƑĚ�îŕƙū�ƎūƥĚŠƥĿîŕ�ŠĚĳîƥĿǄĚ�ČūŠƙĚƐƭĚŠČĚƙȦ�¹ĺĚ�ƙĺĿĲƥ�
ƥū�ĺĿĳĺĚƑȹǄîŕƭĚ�ČƑūƎƙ�Čūƭŕē�ŕĚîē�ƥū�ŞūƑĚ�ǅîƥĚƑȹēĚŞîŠēĿŠĳ�ƎƑūēƭČĚȦ��ŕƥĺūƭĳĺ�ƥĺĿƙ�ƙĺĿĲƥ�ǅūƭŕē�îēē�ǄîŕƭĚ�
ĲūƑ�ĲîƑŞĚƑƙȡ�ƥĺĚ�îċƙĚŠČĚ�ūĲ�ƎƑūƎĚƑ�ĚŠǄĿƑūŠŞĚŠƥîŕ�ŞĚîƙƭƑĚƙ�ǅĿƥĺūƭƥ�îēǄîŠČĚ�ƎŕîŠŠĿŠĳ�Čūƭŕē�ĿŠČƑĚîƙĚ�ŕūČîŕ�
 ~ǼȹĚƐƭĿǄîŕĚŠƥ�ĚŞĿƙƙĿūŠƙȡ�ƎūŕŕƭƥĿūŠȡ�îŠē�ƎîČŒîĳĿŠĳ�ēĚŞîŠē�îŠē�ĺîǄĚ�ĿŞƎŕĿČîƥĿūŠƙ�ĲūƑ�ǅîƙƥĚ�ƙƥƑĚîŞƙ�îŠē�
resource use.
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¤ĚĲƑĿĳĚƑîƥĿūŠ�ĿŠ�ƥĺĚ�ĺūŞĚ�ČîŠ�ČĺîŠĳĚ�ČūūŒĿŠĳ�ƙƥǋŕĚƙ�îŠē�ƎîƥƥĚƑŠƙȡ�ĚƙƎĚČĿîŕŕǋ�ĿĲ�ČūƭƎŕĚē�ǅĿƥĺ�ŞūƑĚ�ƎƑūČĚƙƙĚē�
Ĳūūē�îŠē�ƥĺĚ�ČūŠǄĚŠĿĚŠČĚ�ƎƑūēƭČƥƙ�ƥĺîƥ�Čūŕē�ČĺîĿŠƙ�ĚŠîċŕĚȦ�¤ĚĲƑĿĳĚƑîƥūƑƙ�îŠē�ŞĿČƑūǅîǄĚƙ�ĺîǄĚ�ċĚČūŞĚ�
ŞūƑĚ�ČūŞŞūŠ�ĿŠ�ŒĿƥČĺĚŠƙȡ�îŠē�ƥƑîēĿƥĿūŠîŕ�ČūūŒĿŠĳ�îƎƎŕĿîŠČĚƙ�îŠē�ŞĚƥĺūēƙ�îƑĚ�Šū�ŕūŠĳĚƑ�îƙ�ǅĿēĚŕǋ�ƭƙĚēȦ�
~ǄĚƑ�ƥĿŞĚȡ�ƥĺĿƙ�îĲĲĚČƥƙ�ŒĿƥČĺĚŠ�îƑČĺĿƥĚČƥƭƑĚ�îŠē�ƥĺĚ�ēĚƙĿĳŠ�ūĲ�ŠĚǅ�ċƭĿŕēĿŠĳƙȡ�îƙ�ǅĚŕŕ�îƙ�ČūūŒĿŠĳ�ƙŒĿŕŕƙȡ�ĿŠēĿĳ-
ĚŠūƭƙ�ēĿĚƥƙȡ�îŠē�ĺĚîŕƥĺȦ�'ūŞĚƙƥĿČ�ƑĚĲƑĿĳĚƑîƥĿūŠ�ČîŠ�îŕƙū�ƑĚēƭČĚ�ƥĺĚ�ĲƑĚƐƭĚŠČǋ�ūĲ�ƙĺūƎƎĿŠĳȡ�ǅĺĿČĺ�ČîŠ�îĲĲĚČƥ�
ŕūČîŕ�ŞîƑŒĚƥƎŕîČĚƙȦ�~Š�ƥĺĚ�Ǝŕƭƙ�ƙĿēĚȡ�ƑĚēƭČĚē�ĲƑĚƐƭĚŠČǋ�ūĲ�ƙĺūƎƎĿŠĳ�îŠē�ƑĚĲƑĿĳĚƑîƥĿŠĳ�ċƭŕŒ�ČūūŒĚē�ŞĚîŕƙ 
ĺîƙ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�ƥū�ĿŠČƑĚîƙĚ�ƥĺĚ�ƥĿŞĚ�îǄîĿŕîċŕĚ�ĲūƑ�ūƥĺĚƑ�ƎƑūēƭČƥĿǄĚ�îČƥĿǄĿƥĿĚƙȡ�ǅĺĿČĺ�Ŀƙ�ūĲ�ƎîƑƥĿČƭŕîƑ�ċĚŠĚǛƥ�
ĲūƑ�ǅūŞĚŠȦ�

~ŠČĚ�ĲîČƥūƑĚē�ĿŠƥū�îƑČĺĿƥĚČƥƭƑîŕ�ƎƑîČƥĿČĚȡ�ƥĺĚ�îǄîĿŕîċĿŕĿƥǋ�ūĲ�� �ƑîēĿČîŕŕǋ�îŕƥĚƑƙ�ĺūǅ�ċƭĿŕēĿŠĳƙ�îƑĚ�ēĚƙĿĳŠĚē�
îŠē�ČîŠ�ƑĚƙƭŕƥ�ĿŠ�î�ŕūƙƙ�ūĲ�ċƭĿŕēĿŠĳ�ƥƑîēĿƥĿūŠƙ�ƥĺîƥ�îēēƑĚƙƙ�ŕūČîŕ�ĚŠǄĿƑūŠŞĚŠƥîŕ�ČūŠēĿƥĿūŠƙȦ��ĿƑ�ČūŠēĿƥĿūŠĚƑƙ�
ČîŠ�îŕƙū�ƙƎƑĚîē�ēĿƙĚîƙĚ�ǅĿƥĺūƭƥ�îēĚƐƭîƥĚ�ĲƑĚƙĺ�îĿƑ�ĿŠƥĚĳƑîƥĿūŠ�îŠē�ČŕĚîŠĿŠĳ�ūĲ�ǛŕƥĚƑƙ�îŠē�ƙǋƙƥĚŞƙȦ�¡îƙƙĿǄĚ�
ČūūŕĿŠĳ�ȳĚȦĳȦȡ�ƥĺƑūƭĳĺ�ƙĺîēĿŠĳ�îŠē�ŠîƥƭƑîŕ�ǄĚŠƥĿŕîƥĿūŠȴ�Ŀƙ�ūĲƥĚŠ�îċîŠēūŠĚēȦ

¹ĺĚƑĚ�ǅĿŕŕ�îŕǅîǋƙ�ċĚ�ɁƭŠŒŠūǅŠ�ƭŠŒŠūǅŠƙȡɂ�ċƭƥ�ēƑîǅĿŠĳ�ūŠ�î�ċƑūîēȡ�ČƑūƙƙȹēĿƙČĿƎŕĿŠîƑǋ�îŠîŕǋƙĿƙ�ūĲ�ƥĺĚ�ĿŞ-
ƎîČƥƙ�ūĲ�îƑƥĿǛČĿîŕ�ČūūŕĿŠĳȡ�ǅĚ�ČîŠ�îƥ�ŕĚîƙƥ�ċĚĳĿŠ�ƥū�îŠƥĿČĿƎîƥĚ�ŞîŠǋ�ūĲ�ƥĺĚ�ƎūƙƙĿċŕĚ�ČūŠƙĚƐƭĚŠČĚƙ�ƑĚŕîƥĚē 
ƥū�ĿŠƥƑūēƭČƥĿūŠ�ūĲ�Čūŕē�ČĺîĿŠƙ�îŠē�ǅĿēĚƙƎƑĚîē�îēūƎƥĿūŠ�ūĲ�� �îČƑūƙƙ�ƥĺĚ�ēĚǄĚŕūƎĿŠĳ�ǅūƑŕēȦ�
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¹ĺĚ�¬'Hƙ�ȳÀs�ŠȦēȦȴ�îƑĚ�ƥĺĚ�ĿŠƥĚƑŠîƥĿūŠîŕ�ČūŞŞƭŠĿƥǋɄƙ�ƎƑĿŠČĿƎîŕ�ǄĚĺĿČŕĚ�ĲūƑ�îēēƑĚƙƙĿŠĳ�î�ċƑūîē�ƑîŠĳĚ�ūĲ�
ĲƭŠēîŞĚŠƥîŕ�ČūŠČĚƑŠƙ�ƥĺîƥ�ƭŠēĚƑƎĿŠ�ĿŠĚƐƭîŕĿƥĿĚƙ�îŠē�ĿŠĚƐƭĿƥĿĚƙ�ĿŠ�ĺƭŞîŠ�ƙūČĿĚƥǋ�îŠē�ūƭƑ�ƭŠƙƭƙƥîĿŠîċŕĚ�
ƑĚŕîƥĿūŠƙĺĿƎ�ǅĿƥĺ�ƎŕîŠĚƥ�/îƑƥĺȦ��ēūƎƥĚē�ĿŠ�ǨǦǧǫ�ċǋ�îŕŕ�ǧǯǩ�ŞĚŞċĚƑ�ƙƥîƥĚƙ�ūĲ�ƥĺĚ�ÀŠĿƥĚē�sîƥĿūŠƙ�HĚŠĚƑîŕ�
�ƙƙĚŞċŕǋ�îƙ�î�ƙƭČČĚƙƙūƑ�ƥū�ƥĺĚ�qĿŕŕĚŠŠĿƭŞ�'ĚǄĚŕūƎŞĚŠƥ�Hūîŕƙȡ�ƥĺĚ�ǧǭ�¬'Hƙ�ƙĚƥ�îŞċĿƥĿūƭƙ�ƥîƑĳĚƥƙ�ƥū�ċĚ 
ŞĚƥ�ċǋ�ǨǦǩǦȡ�îŕūŠĳ�ǅĿƥĺ�îƙƙūČĿîƥĚē�ĿŠēĿČîƥūƑƙ�îĳîĿŠƙƥ�ǅĺĿČĺ�ƎƑūĳƑĚƙƙ�ČîŠ�ċĚ�ŞĚîƙƭƑĚēȦ�¹ĺĚ�¬'Hƙ�îƑĚ�î�
ƑūƭƥĚ�ƥū�îČĺĿĚǄĿŠĳ�î�ċĚƥƥĚƑȡ�ŞūƑĚ�ƙƭƙƥîĿŠîċŕĚ�ĲƭƥƭƑĚ�ĲūƑ�îŕŕȡ�ƑĚĳîƑēŕĚƙƙ�ūĲ�ČƭƑƑĚŠƥ�ĚČūŠūŞĿČ�ēĚǄĚŕūƎŞĚŠƥ 
ƙƥîƥƭƙȡ�îŠē�îƑĚ�ĿŠƥĚŠēĚē�ƥū�ċĚ�ēĚŕĿǄĚƑĚē�ǅĿƥĺ�Šū�ūŠĚ�ŕĚĲƥ�ċĚĺĿŠēȦ

¹ĺĚ�¬'Hƙ�îƑĚ�ČŕūƙĚŕǋ�ĿŠƥĚƑƥǅĿŠĚē�ǅĿƥĺ�ƥĺĚ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�îēîƎƥîƥĿūŠ�îŠē�ƑĚƙĿŕĿĚŠČĚ�ĳūîŕƙȡ�ĚƙƎĚČĿîŕŕǋ�ĿĲ 
ƥĚŞƎĚƑîƥƭƑĚƙ�ƑĿƙĚ�îċūǄĚ�ƥĺĚ�¡îƑĿƙ�ƥîƑĳĚƥ�ūĲ�î�ǧȦǫǠ �ĿŠČƑĚîƙĚȦ�¡ƑūǄĿēĿŠĳ�ČūūŕĿŠĳ�ƙƭƙƥîĿŠîċŕǋ�îŠē�îēǄîŠČĿŠĳ 
ūŠ�ƥĺĚ�¬'Hƙ�ǅĿŕŕ�ŞĚîŠ�ƥĺîƥ�ĚČūŠūŞĿĚƙ�îŠē�ƎĚūƎŕĚ�Şƭƙƥ�îēîƎƥ�ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚ�îŠē�ċĚČūŞĚ�ŞūƑĚ�ƑĚƙĿŕĿĚŠƥ�
ƥū�ƥĺĚ�ĿŞƎîČƥ�ūĲ�ĚǊƥƑĚŞĚ�ĺĚîƥȦ�¹ĺĚƙĚ�ƙǋŠĚƑĳĿĚƙ�îƑĚ�ƙū�ƙƥƑūŠĳ�ƥĺîƥ�î�ČūŞƎƑĚĺĚŠƙĿǄĚ�ƭŠēĚƑƙƥîŠēĿŠĳ�ūĲ�ƥĺĚ� 
ƑĚŕîƥĿūŠƙĺĿƎ�ċĚƥǅĚĚŠ�ƥĺĚ�¬'Hƙ�îŠē�ƥĺĚ�ƭƙĚ�ūĲ�ČūūŕĿŠĳ�ĿŠ�ĚîČĺ�ƑĚŕĚǄîŠƥ�ƙĚČƥūƑ�Ŀƙ�î�ƎƑĚƑĚƐƭĿƙĿƥĚ�ĲūƑ�ēĚǄĚŕūƎ-
ŞĚŠƥ�ūĲ�ƥĺĿƙ�ƑūîēŞîƎȦ�¹ĺĚ�ŠĚĚē�ĲūƑ�ǄîČČĿŠĚ�Čūŕē�ČĺîĿŠƙ�ƥū�Ǜĳĺƥ�ƥĺĚ� ~×T'ȹǧǯ�ƎîŠēĚŞĿČ�Ŀƙ�ūŠŕǋ�ƥĺĚ�Şūƙƥ�
ƑĚČĚŠƥ�ĚǊîŞƎŕĚȦ

 ūūŕĿŠĳ�ĺîƙ�ƙƥƑūŠĳ�ĳĚŠēĚƑ�ŕĿŠŒƙȦ�TŠ�ĚîČĺ�ƙĚČƥūƑȡ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�Şƭƙƥ�ċĚ�ČūŠƙĿēĚƑĚē�ĿŠ�ƥĺĚ�ČūŠƥĚǊƥ�ūĲ�ĿŞƎîČƥ�
ūŠ�ĳĚŠēĚƑ�ĚƐƭîŕĿƥǋȦ��ƙ�îŠ�ĚǊîŞƎŕĚȡ�ĿŠ�TŠēĿîȡ�ǮǦ�ƎĚƑČĚŠƥ�ūĲ�ĚČūŠūŞĿČîŕŕǋ�îČƥĿǄĚ�ǅūŞĚŠ�îƑĚ�ĿŠ�ƥĺĚ�îĳƑĿČƭŕƥƭƑĚ�
ƙĚČƥūƑȡ�ČūŞƎƑĿƙĿŠĳ�ǩǩ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�îĳƑĿČƭŕƥƭƑĚ�ŕîċūƑ�ĲūƑČĚ�îŠē�ǪǮ�ƎĚƑČĚŠƥ�ūĲ�ƙĚŕĲȹĚŞƎŕūǋĚē�ĲîƑŞĚƑƙ�ȳ~ÝG�q�
ǨǦǧǮȴȦ�¡ūƙƥȹĺîƑǄĚƙƥ�ŕūƙƙ�ēƭĚ�ƥū�ŕîČŒ�ūĲ�Čūŕē�ČĺîĿŠƙ�ŞîƥĚƑĿîŕŕǋ�îĲĲĚČƥƙ�ǅūŞĚŠȡ�ƙŕūǅĿŠĳ�ƥĺĚĿƑ�ĚŞƎūǅĚƑŞĚŠƥ�
îŠē�ĚŞîŠČĿƎîƥūƑǋ�ƙūČĿĚƥîŕ�ƎƑūČĚƙƙĚƙ�ĿŠ�ƑƭƑîŕ�îƑĚîƙȦ�gĿŒĚǅĿƙĚȡ�ēūŞĚƙƥĿČ�ƑĚĲƑĿĳĚƑîƥĿūŠ�ĲƑĚĚƙ�ƭƎ�ƥĿŞĚ�ĲūƑ�ǅūŞ-
ĚŠȵūĲƥĚŠ�ƥĺĚ�ƎƑĿŞîƑǋ�ĺūƭƙĚŒĚĚƎĚƑƙȵċǋ�ƑĚēƭČĿŠĳ�ƥĺĚ�ŠĚĚē�ĲūƑ�ēîĿŕǋ�ƙĺūƎƎĿŠĳ�îŠē�Ĳūūē�ƎƑĚƎîƑîƥĿūŠȦ

¹ĺĚ�¬'Hƙȡ�îŠē�ƥĺĚ�ČūŠƥƑĿċƭƥĿūŠ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ČîŠ�ŞîŒĚ�ƥū�ƑĚîČĺĿŠĳ�ƥĺĚŞȡ�ƙĺūƭŕē�ċĚ�ČĚŠƥƑîŕ�ƥū�ƥĺĚ�ēĚ-
ǄĚŕūƎŞĚŠƥ�îĳĚŠēîƙ�ūĲ�îŕŕ�ŠîƥĿūŠƙ�îŠē�îƑĚ�ČƑĿƥĿČîŕŕǋ�ĿŞƎūƑƥîŠƥ�ĲūƑ�ƥĺĚ�ĲƭƥƭƑĚ�ūĲ�ĺƭŞîŠ�ƙūČĿĚƥĿĚƙ�îŠē�ǅĚŕŕȹċĚ-
ĿŠĳȡ�ċƭƥ�ƎƑūĳƑĚƙƙ�îĳîĿŠƙƥ�ĳūîŕ�ĿŠēĿČîƥūƑƙ�ĺîƙ�ċĚĚŠ�ƭŠĚǄĚŠȡ�ǅĿƥĺ�ƙĚǄĚƑîŕ�ĲîĿŕĿŠĳ�ƥū�îēǄîŠČĚ�ƙĿĳŠĿǛČîŠƥŕǋȦ� 
¹ĺĚƑĚ�Ŀƙ�î�ŠĚĚē�ĿŠ�ŞîŠǋ�ČîƙĚƙ�ƥū�ĿŠČƑĚîƙĚ�ŠîƥĿūŠîŕ�ĲūČƭƙ�ūŠ�îŠē�ēĚĚƎĚŠ�ČūŞŞĿƥŞĚŠƥƙ�ƥū�îČĺĿĚǄĿŠĳ�ƥĺĚ�
ĳūîŕƙȡ�îČČĚŕĚƑîƥĚ�ēĚŕĿǄĚƑǋ�îČƥĿūŠƙ�ĿŠ�ĿŞƎŕĚŞĚŠƥîƥĿūŠȡ�îŠē�ĿŠČƑĚîƙĚ�ĚĲĲūƑƥƙ�ĿŠ�ƎƑĚǄĿūƭƙŕǋ�ŠĚĳŕĚČƥĚē�îŠē 
ƭŠƑĚČūĳŠĿǕĚē�îƑĚîƙ�ǅĺĚƑĚ�ƙĿĳŠĿǛČîŠƥ�ĳîĿŠƙ�ČîŠ�ċĚ�ŞîēĚȦ�~ŠĚ�ƙƭČĺ�îƑĚî�Ŀƙ�ƥĺĚ�ƎƑūǄĿƙĿūŠ�ūĲ�ČūūŕĿŠĳȦ

COOLING AND 
SUSTAINABLE 
DEVELOPMENT
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SUSTAINABLE DEVELOPMENT GOALS
¬ĚǄĚƑîŕ�ƙƥƭēĿĚƙ�ȳÀŠĿǄĚƑƙĿƥǋ�ūĲ��ĿƑŞĿŠĳĺîŞ�ǨǦǧǮîȫ�¬/ĲūƑ�ŕŕ�ǨǦǧǮȴ�ĺîǄĚ�ƑîĿƙĚē�îǅîƑĚŠĚƙƙ�ūĲ�ƥĺĚ�ĿŞƎūƑƥîŠČĚ�
ūĲ�ČūūŕĿŠĳ�ĿŠ�îČĺĿĚǄĿŠĳ�ƥĺĚ�¬'HƙȦ�Tƥ�ǅĿŕŕ�ċĚ�ĿŞƎūƙƙĿċŕĚ�ƥū�ŞĚĚƥ�ŞîŠǋ�ūĲ�ƥĺĚ�¬'H�ƥîƑĳĚƥƙ�ǅĿƥĺūƭƥ�îƥƥĚŠƥĿūŠ�ƥū�
ČūūŕĿŠĳȦ� ūŠǄĚƑƙĚŕǋȡ�îČĺĿĚǄĿŠĳ�ƥĺĚ�¬'Hƙ�ŞĚîŠƙ�ĿŠČƑĚîƙĿŠĳ�ƥĺĚ�ƙƭƎƎŕǋ�ūĲ�ČūūŕĿŠĳȵîŠē�ƎūƥĚŠƥĿîŕŕǋ�ĿŠČƑĚîƙĿŠĳ�
îƙƙūČĿîƥĚē�HOH�ĚŞĿƙƙĿūŠƙ�ĿĲ�ČūūŕĿŠĳ�Ŀƙ�Šūƥ�ēĚŕĿǄĚƑĚē�ƙƭƙƥîĿŠîċŕǋ�ȳċǋ�ŕūǅĚƑĿŠĳ�ČūūŕĿŠĳ�ēĚŞîŠē�ƭƙĿŠĳ�ƎîƙƙĿǄĚ�
ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙȡ�ĺĿĳĺŕǋ�ĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥȡ�îŠē�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋȴȦ��ƥƥĚŞƎƥƙ�îƥ�ƐƭîŠƥĿĲǋĿŠĳ�ƥĺĚ�ČūūŕĿŠĳ�
ēĚŞîŠē�ƥĺîƥ�ǅūƭŕē�ĚŠîċŕĚ�ƥĺĚ�¬'H�ƥîƑĳĚƥƙ�ƥū�ċĚ�ŞĚƥ�îƑĚ�ƭŠēĚƑǅîǋȡ�ƙƭČĺ�îƙ�ƥĺĚ� ūūŕĿŠĳ�ĲūƑ��ŕŕ�sĚĚēƙ��ƙ-
ƙĚƙƙŞĚŠƥƙ�ŕĚē�ċǋ�¬/ĲūƑ�ŕŕ�îŠē�OĚƑĿūƥȹØîƥƥ�ÀŠĿǄĚƑƙĿƥǋ�ȳ�ūǊ�ǪȴȦ�

BOX 4: “COOLING FOR ALL” NEEDS ASSESSMENT

qūƙƥ�ēĿƙČƭƙƙĿūŠƙ�îċūƭƥ�ƥĺĚ�ĲƭƥƭƑĚ�ūĲ�ČūūŕĿŠĳ�ĺîǄĚ�ĲūČƭƙĚē�ūŠ�ƑūūŞ�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ĚƐƭĿƎŞĚŠƥȡ�ǅĿƥĺūƭƥ�
ČūŠƙĿēĚƑĿŠĳ�ƥĺĚ�Ĳƭŕŕ�ēĿǄĚƑƙĿƥǋ�ūĲ�ČūūŕĿŠĳ�ŠĚĚēƙ�îŠē�ƥĺĚ�ĺūŕĿƙƥĿČ�îƎƎƑūîČĺĚƙ�ŠĚČĚƙƙîƑǋ�ƥū�ƎƑūǄĿēĚ�îČČĚƙƙ�ƥū�
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĲūƑ�îŕŕȦ�¹ĺĚ�ĿŞƎŕĿČîƥĿūŠƙ�ƥĺîƥ�ČūūŕĿŠĳ�ēĚŞîŠē�ĺîƙ�ĲūƑ�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙȡ�ČŕĿŞîƥĚ�ČĺîŠĳĚȡ�
ČŕĚîŠ�îĿƑȡ�ĚČūŠūŞĿČƙȡ�ǅĚŕŕȹċĚĿŠĳȡ�îŠē�ǅūƑŒĲūƑČĚ�ēĚǄĚŕūƎŞĚŠƥ�îƑĚ�Šūƥ�Ĳƭŕŕǋ�ƭŠēĚƑƙƥūūēȦ�ÀŠēĚƑĚƙƥĿŞîƥĿŠĳ�ƥĺĚ�
ƙČîŕĚ�Şîǋ�ŕĿŞĿƥ�îŞċĿƥĿūŠ�ĿŠ�ƎūŕĿČǋȡ�ĿŠĲƑîƙƥƑƭČƥƭƑĚȡ�îŠē�ƥĚČĺŠūŕūĳǋ�ēĚǄĚŕūƎŞĚŠƥ�îŠē�Čūƭŕē�ĺîǄĚ�ĲîƑȹƑĚîČĺĿŠĳ�
ƙūČĿîŕȡ�ĚČūŠūŞĿČȡ�îŠē�ĚŠǄĿƑūŠŞĚŠƥîŕ�ČūŠƙĚƐƭĚŠČĚƙȦ�

GūƑ�î�ČūƭŠƥƑǋȡ�ČĿƥǋȡ�ūƑ�ČūŞŞƭŠĿƥǋ�ƥū�ĚŠƙƭƑĚ�ƥĺîƥ�ƥĺĚĿƑ�ƎūƎƭŕîƥĿūŠɄƙ�ČūūŕĿŠĳ�ŠĚĚēƙ�îƑĚ�ŞĚƥȡ�ƥĺĚǋ�Şƭƙƥ�ǛƑƙƥ�ƭŠ-
ēĚƑƙƥîŠē�ǅĺîƥ�ƥĺūƙĚ�ŠĚĚēƙ�îƑĚȦ�¹ĺĚ�Ɂ ūūŕĿŠĳ�ĲūƑ��ŕŕɂ�ŠĚĚēƙ�îƙƙĚƙƙŞĚŠƥȡ�ēĚǄĚŕūƎĚē�ċǋ�OĚƑĿūƥȹØîƥƥ�ÀŠĿǄĚƑƙĿ-
ƥǋ�îŠē�¬ƭƙƥîĿŠîċŕĚ�/ŠĚƑĳǋ�ĲūƑ��ŕŕȡ�Ŀƙ�î�ƥūūŕ�ĲūƑ�ĳūǄĚƑŠŞĚŠƥƙȡ�ēĚǄĚŕūƎŞĚŠƥ�ĿŠƙƥĿƥƭƥĿūŠƙȡ�îŠē�ŠūŠĳūǄĚƑŠŞĚŠƥîŕ�
ūƑĳîŠĿǕîƥĿūŠƙ�ƥū�ŞĚîƙƭƑĚ�ƥĺĚ�Ĳƭŕŕ�ƙƎĚČƥƑƭŞ�ūĲ�ČūūŕĿŠĳ�ŠĚĚēƙȦ��ǋ�îƙƙĚƙƙĿŠĳ�îŕŕ�ČūūŕĿŠĳ�ŠĚĚēƙȡ�ƥĺĚ�Ĳƭŕŕ�ƙČūƎĚ�
ūĲ�ēĚŞîŠē�ČîŠ�ċĚ�ƭŠēĚƑƙƥūūē�ƙǋƙƥĚŞĿČîŕŕǋ�îŠē�ŞĚîƙƭƑĚē�ĲƭŕŕǋȦ���ƑūîēŞîƎ�ūƑ�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠ�ƥū�ƎƑūǄĿēĚ�
îČČĚƙƙ�ƥū�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ČîŠ�ƥĺĚŠ�ċĚ�ēĚǄĚŕūƎĚēȦ�¬ƭČĺ�îŠ�îƙƙĚƙƙŞĚŠƥ�Ŀƙ�ČƑƭČĿîŕ�ƥū�ƥĺĚ�ƎŕîŠŠĿŠĳ�
îŠē�ĿŠǄĚƙƥŞĚŠƥ�ƑĚƐƭĿƑĚē�ƥū�ĚŠƙƭƑĚ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ƙƭƙƥîĿŠîċŕǋȵŞĿŠĿŞĿǕĚ�ēĚŞîŠēȡ�îĳĳƑĚĳîƥĚ�ƙĚƑǄĿČĚƙȡ�
îŠē�ĺîƑŠĚƙƙ�ŠĚǅ�îŠē�ƑĚŠĚǅîċŕĚ�ƥĚČĺŠūŕūĳĿĚƙȦ
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TŠ�î�ēĚǄĚŕūƎŞĚŠƥ�ČūŠƥĚǊƥȡ�ĲūƭƑ�ċƑūîē�îƑĚîƙ�ūĲ�ČūūŕĿŠĳ�ŠĚĚēƙ�Şƭƙƥ�ċĚ�ƭŠēĚƑƙƥūūēȠ�Ĳūūē�ƙĚČƭƑĿƥǋ�îŠē�ƎƑūēƭČ-
ƥĿūŠȫ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�ĲūƑ�ŕĿǄĿŠĳȡ�ŕĚîƑŠĿŠĳȡ�îŠē�ǅūƑŒĿŠĳȫ�ĺĚîŕƥĺ�ƙĚƑǄĿČĚƙ�îŠē�ƙîĲĚ�ƙƥūƑîĳĚ�îŠē�ƥƑîŠƙƎūƑƥîƥĿūŠ�ūĲ�
ǄîČČĿŠĚƙ�îŠē�ŞĚēĿČĿŠĚƙȫ�îŠē�ĿŠēƭƙƥƑĿîŕ�ČūūŕĿŠĳ�îŠē�ĚŠĚƑĳǋ�ƭƙĚȦ

•  Food, nutrition, and agriculture—for food security, safety, connectivity, and rural income: We 
Şƭƙƥ�ƭŠēĚƑƙƥîŠē�ƥĺĚ�îēēĿƥĿūŠîŕ�ČūūŕĿŠĳ�îŠē�Čūŕē�ČĺîĿŠ�ƑĚƐƭĿƑĚŞĚŠƥƙȵĲƑūŞ�ƎƑĚȹČūūŕĿŠĳ�îƥ�ƥĺĚ�ĲîƑŞ�
ƥū�ēūŞĚƙƥĿČ�ƑĚĲƑĿĳĚƑîƥĿūŠȵĿĲ�îŕŕ�ƎĚūƎŕĚ�îƑĚ�ƥū�ĺîǄĚ�îČČĚƙƙ�ƥū�îŠ�îĲĲūƑēîċŕĚȡ�ŠƭƥƑĿƥĿūƭƙȡ�ƙîĲĚ�ēĿĚƥ�îŠē�
ĿŠČūŞĚ�ĲƑūŞ�îĳƑĿČƭŕƥƭƑĚ�îŠē�ǛƙĺĚƑĿĚƙ�Ŀƙ�ƥū�ċĚ�ƙƭĲǛČĿĚŠƥ�ƥū�ŒĚĚƎ�ǅūƑŒĚƑƙ�ūƭƥ�ūĲ�îċƙūŕƭƥĚ�îŠē�ƑĚŕî-
ƥĿǄĚ�ƎūǄĚƑƥǋȦ�¤ĚŕîƥĚē�¬'Hƙ�îēǄîŠČĚē�ċǋ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĿŠČŕƭēĚ�ǧ�ȳĚŠē�ƎūǄĚƑƥǋȴȡ�Ǩ�ȳĚŠē�ĺƭŠĳĚƑȴȡ�
ǭ�ȳĚŠĚƑĳǋ�îČČĚƙƙȴȡ�ǯ�ȳĿŠĲƑîƙƥƑƭČƥƭƑĚȡ�ĿŠēƭƙƥƑĿîŕĿǕîƥĿūŠȡ�ĿŠŠūǄîƥĿūŠȴȡ�ǧǨ�ȳČūŠƙƭŞƎƥĿūŠȡ�ƎƑūēƭČƥĿūŠȴȡ�ǧǩ�
ȳČŕĿŞîƥĚ�ČĺîŠĳĚȴȡ�îŠē�ǧǪ�ȳūČĚîŠƙȡ�ŞîƑĿŠĚ�ƑĚƙūƭƑČĚƙȴȦ�

•  Human comfort and safety: ĲūƑ�ŕĿǄĿŠĳȡ�ŕĚîƑŠĿŠĳȡ�ǅūƑŒĿŠĳȡ�îŠē�ŞūċĿŕĿƥǋȠ�ØĚ�Şƭƙƥ�ƭŠēĚƑƙƥîŠē�ƥū�
ǅĺîƥ�ĚǊƥĚŠƥ�ƥĺĚ�ƎūƎƭŕîƥĿūŠ�ĺîƙ�îČČĚƙƙ�ƥū�ƥĺĚ�ƙƎîČĚ�îŠē�ŞūċĿŕĿƥǋ�ČūūŕĿŠĳ�ŠĚČĚƙƙîƑǋ�ƥū�ŞîĿŠƥîĿŠ�
ƙîĲĚƥǋ�îŠē�ƎƑūēƭČƥĿǄĿƥǋ�ūƭƥēūūƑƙ�ĿŠ�ƑƭƑîŕ�îƑĚîƙ�îŠē�ĿŠ�ƥĺĚ�ĺĚîƥ�ĿƙŕîŠēƙ�ūĲ�ČĿƥĿĚƙȡ�îƥ�ĺūŞĚȡ�ĿŠ�ĚēƭČî-
ƥĿūŠȡ�ĿŠ�ƥĺĚ�ǅūƑŒ�ĚŠǄĿƑūŠŞĚŠƥȡ�îŠē�ǅĺĿŕĚ�ŞūǄĿŠĳ�ċĚƥǅĚĚŠ�ĚîČĺȦ�¤ĚŕîƥĚē�¬'Hƙ�îēǄîŠČĚē�ċǋ�îČČĚƙƙ�
ƥū�ČūūŕĿŠĳ�ĿŠČŕƭēĚ�Ǫ�ȳĚēƭČîƥĿūŠȴȡ�ǭ�ȳĚŠĚƑĳǋ�îČČĚƙƙȴȡ�Ǯ�ȳĚČūŠūŞĿČ�ĳƑūǅƥĺȡ�ĚŞƎŕūǋŞĚŠƥȴȡ�ǯ�ȳĿŠĲƑîƙƥƑƭČ-
ƥƭƑĚȡ�ĿŠēƭƙƥƑĿîŕĿǕîƥĿūŠȡ�ĿŠŠūǄîƥĿūŠȴȡ�ǧǧ�ȳƙîĲĚȡ�ƑĚƙĿŕĿĚŠƥȡ�ƙƭƙƥîĿŠîċŕĚ�ČĿƥĿĚƙȴȡ�îŠē�ǧǩ�ȳČŕĿŞîƥĚ�ČĺîŠĳĚȴȦ

•  Health services:�ĲūƑ�ƙîĲĚ�ŞĚēĿČîŕ�ČŕĿŠĿČƙ�îŠē�ƙĚČƭƑĚ�ƥƑîŠƙƎūƑƥ�îŠē�ƙƥūƑîĳĚ�ūĲ�ǄîČČĿŠĚƙ�îŠē�ŞĚēĿČîŕ�
ƎƑūēƭČƥƙȠ�ØĚ�Şƭƙƥ�ƭŠēĚƑƙƥîŠē�ĺūǅ�ŞƭČĺ�ƭŠċƑūŒĚŠ�Čūŕē�ČĺîĿŠ�Ŀƙ�ŠĚĚēĚē�ƥū�ƎƑūǄĿēĚ�ŞĚēĿČĿŠĚƙ�îŠē�
ĺĚîŕƥĺ�ČîƑĚ�ƎƑūēƭČƥƙ�ȳîŠ�ƭƑĳĚŠƥ�ƎƑūċŕĚŞ�ĲūƑ� ~×T'ȹǧǯ�ĿŞŞƭŠĿǕîƥĿūŠȴ�îŠē�ǅĺîƥ�Ŀƙ�ƑĚƐƭĿƑĚē�ƥū�ĚƐƭĿƎ�
ĺĚîŕƥĺ�ČîƑĚ�ČĚŠƥĚƑƙ�ǅĿƥĺ�ƥĺĚ�ČūūŕĿŠĳ�ƥĺĚǋ�ŠĚĚē�ƥū�ēĚŕĿǄĚƑ�îēĚƐƭîƥĚ�ĺĚîŕƥĺ�ƙĚƑǄĿČĚƙȦ�¤ĚŕîƥĚē�¬'Hƙ�
îēǄîŠČĚē�ċǋ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĿŠČŕƭēĚ�ǩ�ȳĺĚîŕƥĺǋ�ŕĿǄĚƙȴȡ�ǭ�ȳĚŠĚƑĳǋ�îČČĚƙƙȴȡ�îŠē�ǧǩ�ȳČŕĿŞîƥĚ�ČĺîŠĳĚȴȦ

•  Industrial cooling:�ĲūƑ�ƎƑūČĚƙƙĿŠĳȡ�ĿŠČŕƭƙĿǄĚ�ŞîŠƭĲîČƥƭƑĿŠĳȡ�îŠē�ēîƥî�ČĚŠƥĚƑƙȠ�ØĚ�Şƭƙƥ�ƭŠēĚƑƙƥîŠē�
ĺūǅ�ŞƭČĺ�ČūūŕĿŠĳ�Ŀƙ�ƑĚƐƭĿƑĚē�ĲūƑ�Ĳūūē�ƎƑūČĚƙƙĿŠĳ�ȳĿŠČŕƭēĿŠĳ�ŞîƑĿŠĚȴȡ�ƎĺîƑŞîČĚƭƥĿČîŕ�ĲîČƥūƑĿĚƙȡ�
ĿŠēƭƙƥƑĿîŕ�ŠĚĚēƙȡ�ēîƥî�ƎƑūČĚƙƙĿŠĳ�îŠē�ČūŞŞƭŠĿČîƥĿūŠȡ�îŠē�ĿŠČƑĚîƙĿŠĳŕǋȡ�ƎƑūēƭČƥ�ēĿƙƥƑĿċƭƥĿūŠ�ČĚŠƥĚƑƙȦ�
¤ĚŕîƥĚē�¬'Hƙ�îēǄîŠČĚē�ċǋ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĿŠČŕƭēĚ�ǯ�ȳĿŠĲƑîƙƥƑƭČƥƭƑĚȡ�ĿŠēƭƙƥƑĿîŕĿǕîƥĿūŠȡ�ĿŠŠūǄîƥĿūŠȴȦ

RELATIONSHIP BETWEEN COOLING AND SDGS
��ƎƑĚƑĚƐƭĿƙĿƥĚ�ƥū�ēĚǄĚŕūƎŞĚŠƥ�ūĲ�îŠ�¬'H�ēĚŕĿǄĚƑǋȹĲūČƭƙĚē�ƑūîēŞîƎ�ĲūƑ�ƥĺĚ�ĿŠƥƑūēƭČƥĿūŠ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�
ČūūŕĿŠĳ�Ŀƙ�î�ČūŞƎƑĚĺĚŠƙĿǄĚȡ�ŠĚĚēƙȹîƙƙĚƙƙŞĚŠƥȹċîƙĚē�ƭŠēĚƑƙƥîŠēĿŠĳ�ūĲ�ƥĺĚ�ƑĚŕîƥĿūŠƙĺĿƎ�ċĚƥǅĚĚŠ�ƥĺĚ�¬'H�
ƥîƑĳĚƥƙ�îŠē�ƥĺĚ�ƭƙĚ�ūĲ�ČūūŕĿŠĳ�ĿŠ�ĚîČĺ�ƑĚŕĚǄîŠƥ�ƙĚČƥūƑȵƥūēîǋ�îŠē�ĿŠ�ƥĺĚ�ĲƭƥƭƑĚȦ�TŠ�Şūƙƥ�ČîƙĚȡ�ƥĺĚ�ĿŞƎîČƥƙ�ūĲ�
ČūūŕĿŠĳ�ūŠ�¬'H�ƥîƑĳĚƥƙ�îƑĚ�ƙƥƑūŠĳŕǋ�ƎūƙĿƥĿǄĚȡ�ċƭƥ�ƥĺĚƑĚ�îƑĚ�ƙūŞĚ�ƎūƥĚŠƥĿîŕ�ŠĚĳîƥĿǄĚ�ĿŞƎŕĿČîƥĿūŠƙ�îƙ�ǅĚŕŕȡ�îƙ�
¹îċŕĚ�ǩ�ƙĺūǅƙȦ
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TABLE 3:�/ĲĲĚČƥ�ūĲ�¬ƭƙƥîĿŠîċŕĚ� ūūŕĿŠĳ�ūŠ�ƥĺĚ�ǧǭ�¬ƭƙƥîĿŠîċŕĚ�'ĚǄĚŕūƎŞĚŠƥ�Hūîŕƙ�ȳ¬'Hƙȴ

# SDG POSITIVE EFFECTS POSSIBLE NEGATIVE 
EFFECTS

1 End poverty in all its 
ĲūƑŞƙ�ĚǄĚƑǋǅĺĚƑĚ

 ūŕē�ČĺîĿŠƙ�ĚŠîċŕĚ�ĚČūŠūŞĿČ�
ĳƑūǅƥĺ�ĲūƑ�îĳƑĿČƭŕƥƭƑîŕ�îŠē�
ǛƙĺĿŠĳ�ČūŞŞƭŠĿƥĿĚƙȡ�îŠē�ƙƎîČĚ�
ČūūŕĿŠĳ�Ŀƙ�ČƑĿƥĿČîŕ�ĲūƑ�ČūŞĲūƑƥ�
îŠē�ƎƑūēƭČƥĿǄĿƥǋ�ĿŠ�î 
ǅîƑŞĿŠĳ�ǅūƑŕēȦ

~ǄĚƑǛƙĺĿŠĳȡ�ūǄĚƑƎƑūēƭČƥĿūŠȦ�
Gūūē�ŕūƙƙ�ċĚČūŞĚƙ�Ĳūūē�ǅîƙƥĚȦ

2 End hungerȡ�îČĺĿĚǄĚ�Ĳūūē 
ƙĚČƭƑĿƥǋ�îŠē�ċĚƥƥĚƑ�ŠƭƥƑĿƥĿūŠȡ�
ƎƑūŞūƥĚ�ƙƭƙƥîĿŠîċŕĚ�îĳƑĿČƭŕƥƭƑĚ

 ūŕē�ČĺîĿŠƙ�îƑĚ�ČƑĿƥĿČîŕ�ƥū�
reduce food loss and waste and 
ĿŠČƑĚîƙĚ�ƥĺĚ�ŠƭƥƑĿƥĿūŠîŕ�ǄîŕƭĚ�ūĲ�
food that reaches people.

gūƙƙ�ūĲ�ƥƑîēĿƥĿūŠîŕ�Ĳūūē�ƎƑū-
cesses and redundancies. Food 
ƙƥūƑîĳĚ�ČîŠ�ŕĚîē�ƥū�Ĳūūē�ǅîƙƥĚȡ�
ŞūƑĚ�ƎîČŒîĳĿŠĳȦ

3 Ensure healthy�ŕĿǄĚƙ�îŠē 
ƎƑūŞūƥĚ�ǅĚŕŕȹċĚĿŠĳ�ĲūƑ�îŕŕ 
îƥ�îŕŕ�îĳĚƙ

qĚēĿČîŕ�Čūŕē�ČĺîĿŠȡ�ĺĚîŕƥĺ�ƙĚƑ-
ǄĿČĚƙȡ�ŠƭƥƑĿƥĿūŠȡ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥȡ�
ƑĚēƭČĚē�ĺĚîƥ�ƙƥƑĚƙƙȡ�ŞūċĿŕĿƥǋ�

ÀŠĺĚîŕƥĺǋ�ŕĿĲĚƙƥǋŕĚ�ČĺîŠĳĚƙ�
ȳŞūƑĚ�ŞĚîƥ�ČūŠƙƭŞƎƥĿūŠȧȴ

4 /ŠƙƭƑĚ�ĿŠČŕƭƙĿǄĚȡ�ĚƐƭĿƥîċŕĚ�
ƐƭîŕĿƥǋ�education îŠē�ƎƑūŞūƥĚ�
ŕĿĲĚŕūŠĳ�ŕĚîƑŠĿŠĳ�ūƎƎūƑƥƭŠĿƥĿĚƙ�
for all

¹ĺĚƑŞîŕ�ČūŞĲūƑƥ�ĿŠ�ƙČĺūūŕƙ�îŠē�
ČūŕŕĚĳĚƙ�Ŀƙ�ĿŞƎūƑƥîŠƥ�ĲūƑ�ƎƑū-
ēƭČƥĿǄĚ�ŕĚîƑŠĿŠĳ�ĚŠǄĿƑūŠŞĚŠƥƙ�
ĿŠ�ĺūƥ�îŠē�ǅîƑŞĿŠĳ�ČŕĿŞîƥĚƙȦ

�ĚĺîǄĿūƑ�ČĺîŠĳĚƙ

5 �ČĺĿĚǄĚ�gender�ĚƐƭîŕĿƥǋ�îŠē�
ĚŞƎūǅĚƑ�ǅūŞĚŠ�îŠē�ĳĿƑŕƙ

¤ĚĲƑĿĳĚƑîƥĿūŠ�ƙĚƑǄĿČĚƙ�ĿŠ�ƎūūƑ�
ƑƭƑîŕ�ČūŞŞƭŠĿƥĿĚƙ�îƑĚ�ĚƙƎĚČĿîŕŕǋ�
ƑĚŕĚǄîŠƥ�ĲūƑ�ǅūŞĚŠ�ĿŠ�îĳƑĿČƭŕ-
ƥƭƑîŕ�îŠē�ǛƙĺĿŠĳ�ČūŞŞƭŠĿƥĿĚƙȦ

HƑĚîƥĚƑ�ǅūƑŒĿŠĳ�ĚǊƎĚČƥîƥĿūŠƙ 
ūĲ�ǅūŞĚŠ�ĲƑūŞ�ƎîƑƥŠĚƑƙ

6 /ŠƙƭƑĚ�îǄîĿŕîċĿŕĿƥǋ�îŠē�ƙƭƙƥîĿŠ-
îċŕĚ�ŞîŠîĳĚŞĚŠƥ�ūĲ�water and 
sanitation for all

¡ƑĚǄĚŠƥ�Ĳūūē�ŕūƙƙ�îŠē�ƑĚēƭČĚ�
ǅîƥĚƑ�ƭƙĚē�ĲƑūŞ�ĿƑƑĿĳîƥĿūŠȦ�

OūƑƥĿČƭŕƥƭƑĚ�îŠē�ĚǄîƎūƑîƥĿǄĚ�
ČūūŕĿŠĳ�ČūŠƙƭŞĚ�î�ŕūƥ�ūĲ�ǅîƥĚƑȦ

7 /ŠƙƭƑĚ�îČČĚƙƙ�ƥū�îĲĲūƑēîċŕĚȡ�
ƑĚŕĿîċŕĚȡ�ƙƭƙƥîĿŠîċŕĚȡ�ŞūēĚƑŠ�
energy for all

¬ƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƑĚēƭČĚƙ�
ĚŠĚƑĳǋ�ƭƙĚȡ�ƥƑîŠƙĿƥĿūŠƙ�ēĚŞîŠē�
ĲƑūŞ�ĚŕĚČƥƑĿČĿƥǋ�ƥū�ƥĺĚƑŞîŕ�ƑĚ-
ƙūƭƑČĚƙȡ�ƑĚēƭČĚƙ�ƎĚîŒ�ēĚŞîŠēȡ�
ĚŠîċŕĚƙ�ŞūƑĚȹƑĚŕĿîċŕĚ 
ĚŠĚƑĳǋ�îČČĚƙƙȦ�

qĚČĺîŠĿČîŕ�ČūūŕĿŠĳ�ČūŠƙƭŞĚƙ 
î�ŕūƥ�ūĲ�ĚŠĚƑĳǋ

8 ¡ƑūŞūƥĚ�ƙƭƙƥîĿŠĚēȡ�ĿŠČŕƭƙĿǄĚȡ�
ƙƭƙƥîĿŠîċŕĚ�ĚČūŠūŞĿČ�growthȫ�
Ĳƭŕŕ�îŠē�ƎƑūēƭČƥĿǄĚ�ĚŞƎŕūǋ-
ŞĚŠƥȫ�îŠē�ēĚČĚŠƥ�work for all

¬ƎîČĚ�ČūūŕĿŠĳ�ČîŠ�ĿŠČƑĚîƙĚ�
ĺƭŞîŠ�ƎƑūēƭČƥĿǄĿƥǋ�ĿŠ�ĺūƥ�ŕūČî-
ƥĿūŠƙȡ�ĿŠČƑĚîƙĚ�ƎƑūǛƥƙȡ�ƎƑūǄĿēĚ 
ƙŒĿŕŕĚē�ŏūċƙȦ�

Need to ensure technician 
ƥƑîĿŠĿŠĳ�ƥū�îǄūĿē�ēîŞîĳĚ 
ƥū�ČūūŕĿŠĳ�ƙǋƙƥĚŞ



69

S
EC

T
IO

N
 FO

U
R

: C
O

O
LIN

G
 A

N
D

 S
U

S
TA

IN
A

B
LE

 D
E

V
E

LO
P

M
E

N
T

# SDG POSITIVE EFFECTS POSSIBLE NEGATIVE 
EFFECTS

9 Build resilient infrastructureȫ�
ƎƑūŞūƥĚ�ĿŠČŕƭƙĿǄĚȡ�ƙƭƙƥîĿŠîċŕĚ�
ĿŠēƭƙƥƑĿîŕĿǕîƥĿūŠȫ� 
foster innovation

'ĿƙƥƑĿČƥ�ČūūŕĿŠĳ�îŠē�ūƥĺĚƑ�
solutions as part of resilient 
ĿŠĲƑîƙƥƑƭČƥƭƑĚȦ�qîŠîĳĚŞĚŠƥ� 
ūĲ�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ēĚŞîŠēƙȡ� 
ƭƙĚ�ūĲ�ǅîƙƥĚ�ĚŠĚƑĳǋȦ

gĿĲĚČǋČŕĚ�ĿŞƎîČƥ�ūĲ�ČūūŕĿŠĳ 
infrastructure on other  
ƙǋƙƥĚŞƙ�îŠē�ƑĚƙūƭƑČĚƙȦ

10 ¤ĚēƭČĚ�inequality within 
and between countries

TŠČƑĚîƙĿŠĳ�ČūūŕĿŠĳ�ȳČūūŕ�ČĿƥĿĚƙȡ�
Čūŕē�ČĺîĿŠƙȴ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�
countries reduces international 
ĿŠĚƐƭîŕĿƥǋ�ċîƙĚē�ūŠ�ĳĚŠēĚƑȡ�
ǅĚîŕƥĺȡ�ūƑ�ŕūČîƥĿūŠȦ

�ČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�ūŠŕǋ�î 
ĲĚǅ�ČîŠ�ĿŠČƑĚîƙĚ�ĿŠĚƐƭîŕĿƥǋ 
ȳĚȦĳȦȡ�ŕîƑĳĚ�ĲîƑŞĚƑƙ�ƎƑūēƭČĿŠĳ�
Čîƙĺ�ČƑūƎƙȴȦ

11 qîŒĚ�cities�îŠē�ĺƭŞîŠ�ƙĚƥƥŕĚ-
ŞĚŠƥƙ�ĿŠČŕƭƙĿǄĚȡ�ƙîĲĚȡ�ƑĚƙĿŕĿĚŠƥȡ�
and sustainable

¬ƎîČĚ�ČūūŕĿŠĳȡ�ĺĚîƥȹĿŠĲūƑŞĚē�
ƭƑċîŠ�ēĚƙĿĳŠ�îŠē�ČūŠƙƥƑƭČ-
ƥĿūŠ�ƥū�ŞĿŠĿŞĿǕĚ�ĺĚîƥ�ĿƙŕîŠēƙȡ�
ƙƥūƑîĳĚ�ūĲ�îŠē�îČČĚƙƙ�ƥū�ŠƭƥƑĿ-
ƥĿūƭƙ�Ĳūūē�ƑĚēƭČĚ�ĺĚîƥ�ƙƥƑĚƙƙȡ�
increase resilience. 

qūƑĚ�ŞĚČĺîŠĿČîŕ�ČūūŕĿŠĳ�ČîŠ�
ŞîŒĚ�ƭƑċîŠ�ĺĚîƥ�ĿƙŕîŠēƙ�ĺūƥƥĚƑȡ�
ŠūĿƙĚ�ĲƑūŞ�ČūūŕĿŠĳ�ƭŠĿƥƙȦ

12 Ensure sustainable�ČūŠƙƭŞƎ-
tion and production patterns

gūǅȹĳŕūċîŕȹǅîƑŞĿŠĳȹƎūƥĚŠƥĿîŕ�
ƑĚĲƑĿĳĚƑîŠƥƙȡ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�
ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȡ�ƑĚēƭČĚē�Ĳūūē�
ŕūƙƙ�îŠē�ŕĚƙƙ�ēĚĲūƑĚƙƥîƥĿūŠȡ�
ČĿƑČƭŕîƑ�ĚČūŠūŞǋȦ

¤ĚĲƑĿĳĚƑîƥĿūŠ�ĿŠČƑĚîƙĚƙ�ƎŕîƙƥĿČ�
ƎîČŒîĳĿŠĳ�ƭƙĚȦ�

13 ¹îŒĚ�ƭƑĳĚŠƥ�îČƥĿūŠ�ƥū�ČūŞċîƥ�
climate change îŠē�Ŀƥƙ�ĿŞƎîČƥƙ�
ȳĿŠČŕȦ�ǧǩȦǧȠ�ƙƥƑĚŠĳƥĺĚŠ�ƑĚƙĿŕ-
ĿĚŠČĚ�îŠē�îēîƎƥĿǄĚ�ČîƎîČĿƥǋ�ƥū�
ČŕĿŞîƥĚȹƑĚŕîƥĚē�ĺîǕîƑēƙ�îŠē�
natural disasters in 
îŕŕ�ČūƭŠƥƑĿĚƙȴ

 ūūŕĿŠĳ�îŕƑĚîēǋ�ČūŠƥƑĿċƭƥĚƙ�
îċūƭƥ�ǧǦɼ�ƥū�ĳŕūċîŕ�ǅîƑŞĿŠĳȦ�
¬ƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚŞĿƥƙ�Šū�
ūƑ�ŞĿŠĿŞîŕ�ĚŠĚƑĳǋȹƑĚŕîƥĚē�îŠē�
ƑĚĲƑĿĳĚƑîŠƥ�ĚŞĿƙƙĿūŠƙȦ��ČČĚƙƙ�ƥū�
ČūūŕĿŠĳ�îƙ�ƎîƑƥ�ūĲ 
îēîƎƥîƥĿūŠ�ƙƥƑîƥĚĳǋȦ

GūƙƙĿŕ�ĲƭĚŕ�ƭƙĚ�ĲūƑ�ŞĚČĺîŠĿČîŕ�
ČūūŕĿŠĳ�ǅĿŕŕ�ĿŠČƑĚîƙĚ�ĳƑĚĚŠĺūƭƙĚ�
ĳîƙ�ĚŞĿƙƙĿūŠƙȦ
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# SDG POSITIVE EFFECTS POSSIBLE NEGATIVE 
EFFECTS

14  ūŠƙĚƑǄĚ�îŠē�ƙƭƙƥîĿŠîċŕǋ 
use oceansȡ�ƙĚîƙȡ�îŠē 
ŞîƑĿŠĚ�ƑĚƙūƭƑČĚƙ 
ĲūƑƙƭƙƥîĿŠîċŕĚ�ēĚǄĚŕūƎŞĚŠƥ

¬ĚîĲūūē�Čūŕē�ČĺîĿŠ�ČîŠ�ƑĚēƭČĚ�
Ǜƙĺ�ŕūƙƙ�ȳǨǫɼ�ūĲ�Ǜƙĺ�Čîƭĳĺƥȴ�
îŠē�ČîƥČĺ�ŠƭŞċĚƑƙȦ 
OîċĿƥîƥ�ČūŠƙĚƑǄîƥĿūŠȦ

 ūƭŕē�îĲĲĚČƥ�ŏūċƙ�îŠē�ĿŠČūŞĚ� 
ūĲ�ŕūǅȹĚîƑŠĿŠĳ�ǛƙĺĿŠĳ 
ČūŞŞƭŠĿƥĿĚƙȦ�qƭƙƥ�ċĚ� 
ŞîŠîĳĚē�ƙƭƙƥîĿŠîċŕǋȦ

15 ¡ƑūƥĚČƥȡ�ƑĚƙƥūƑĚȡ�îŠē�ƎƑūŞūƥĚ�
sustainable use of terrestrial 
ecosystemsȡ�ƙƭƙƥîĿŠîċŕǋ�ŞîŠ-
îĳĚ�ĲūƑĚƙƥƙȡ�ČūŞċîƥ�ēĚƙĚƑƥĿǛ-
ČîƥĿūŠȡ�ĺîŕƥ�îŠē�ƑĚǄĚƑƙĚ�ŕîŠē�
ēĚĳƑîēîƥĿūŠȡ�îŠē�ĺîŕƥ 
ċĿūēĿǄĚƑƙĿƥǋ�ŕūƙƙ

 ūŕē�ČĺîĿŠƙ�ƑĚēƭČĚ�Ĳūūē�ŕūƙƙ�
and can reduce pressure to 
ČŕĚîƑ�ĲūƑĚƙƥƙ�ĲūƑ�îĳƑĿČƭŕƥƭƑĚȦ�
Gūūē�ŕūƙƙ�ĺîƙ�ēĿƑĚČƥ�ĿŞƎîČƥ� 
ūŠ�ēĚĳƑîēîƥĿūŠ�ūĲ�ŕîŠē 
ƑĚƙūƭƑČĚƙ�ƥĺƑūƭĳĺ�îĳƑĿČƭŕƥƭƑĚȦ

 ūŕē�ČĺîĿŠƙ�ČîŠ�ŕĚîē�ƥū�ŞūƑĚ�
ĿŠƥĚŠƙĚ�Ĳūūē�ƎƑūēƭČƥĿūŠȡ�ŞūƑĚ�
ČĺĚŞĿČîŕ�îŠē�ǅîƥĚƑ�ƭƙĚȦ�

16 ¡ƑūŞūƥĚ�peaceful and inclu-
ƙĿǄĚ�ƙūČĿĚƥĿĚƙ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�
ēĚǄĚŕūƎŞĚŠƥȡ�ƎƑūǄĿēĚ�îČČĚƙƙ�ƥū�
ŏƭƙƥĿČĚ�ĲūƑ�îŕŕ�îŠē�ċƭĿŕē�ĚĲĲĚČƥĿǄĚȡ�
îČČūƭŠƥîċŕĚȡ�ĿŠČŕƭƙĿǄĚ�ĿŠƙƥĿƥƭ-
ƥĿūŠƙ�îƥ�îŕŕ�ŕĚǄĚŕƙ

�ČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ČîŠ�ƑĚēƭČĚ�
ƑĚƙūƭƑČĚ�ČūŠǜĿČƥƙȡ�ƑĿƙĿŠĳ�Ĳūūē�
ƎƑĿČĚƙȡ�ǅîƥĚƑ�ƙĺūƑƥîĳĚƙȡ�ĺĚîƥ�
ƙƥƑĚƙƙȡ�îŠē�ŞĿĳƑîƥūƑǋ�ƎƑĚƙƙƭƑĚ�
ūŠ�ƑƭƑîŕ�ƎūƎƭŕîƥĿūŠƙȫ�ĺĚŕƎ 
ŞîĿŠƥîĿŠ�ƎĚîČĚȦ

qƭƙƥ�ĺîǄĚ�ĿŠČŕƭƙĿǄĚ�ƎƑūēƭČƥĿūŠ�
îŠē�ŞîŠƭĲîČƥƭƑĿŠĳ�ƥū�îǄūĿē�
ČƑĚîƥĿŠĳ�ĳƑĚîƥĚƑ�ĚČūŠūŞĿČ�
ĿŠĚƐƭîŕĿƥǋ�îŠē�ēĚƎĚŠēĚŠČǋȦ

17 ¬ƥƑĚŠĳƥĺĚŠ�ŞĚîŠƙ�ūĲ�ĿŞƎŕĚŞȹ 
ĚŠƥîƥĿūŠ�îŠē�ƑĚǄĿƥîŕĿǕĚ� 
ĳŕūċîŕ�partnership for 
ƙƭƙƥîĿŠîċŕĚ�ēĚǄĚŕūƎŞĚŠƥ

TŞƎŕĚŞĚŠƥĿŠĳ�ƑūîēŞîƎ�ĲūƑ�ƙƭƙ-
ƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƑĚƐƭĿƑĚƙ�ĳŕūċîŕ�
action and builds partnerships.

 îŠ�ČĺîŠĳĚ 
ĚČūŠūŞĿČ�ŕîŠēƙČîƎĚȦ

COOLING AND ENERGY
TŠ�ƥĺĚ�ČūŠƥĚǊƥ�ūĲ�ƙƭƙƥîĿŠîċĿŕĿƥǋ�îŠē�ĚŠĚƑĳǋ�ȳ¬'Hǭȴȡ�ČƭƑƑĚŠƥ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ƎƑūČĚƙƙĚƙ�ƭƙĚē�ƥū�ēĚŕĿǄĚƑ�Čūūŕ-
ĿŠĳ�ĿŠ�îŕŕ�ƙĚČƥūƑƙ�îƑĚ�ƎƑĿŞîƑĿŕǋ�ĲūƙƙĿŕ�ĲƭĚŕ�ċîƙĚē�ĲūƑ�ĚŠĚƑĳǋ�ƙūƭƑČĿŠĳȡ�ƭƙĚ�ĺĿĳĺȹHØ¡�ƑĚĲƑĿĳĚƑîŠƥƙȡ�ƭƙĚ�ƭŠƙƭƙ-
ƥîĿŠîċŕĚ�ƑĚƙūƭƑČĚƙ�ĲūƑ�ƥĺĚĿƑ�ČūŠƙƥƑƭČƥĿūŠ�îŠē�ūƎĚƑîƥĿūŠȡ�ǅūƭŕē�Šūƥ�ŞĚĚƥ�ƙƭƙƥîĿŠîċĿŕĿƥǋ�ČƑĿƥĚƑĿî�ĿŠ�î�ǅĺūŕĚȹŕĿĲĚ-
ČǋČŕĚ�îŠîŕǋƙĿƙȡ�îŠē�îƑĚ�Šūƥ�îŕĿĳŠĚē�ǅĿƥĺ�ƥĺĚ�ƎƑĿŠČĿƎŕĚƙ�ūĲ�î�ČĿƑČƭŕîƑ�ĚČūŠūŞǋȦ

��ƙƥƭēǋ�ČūŠēƭČƥĚē�îƥ�ƥĺĚ�ÀŠĿǄĚƑƙĿƥǋ�ūĲ��ĿƑŞĿŠĳĺîŞ�ȳǨǦǧǮîȴȡ�ƎƑūǄĿēĚē�ƥĺĚ�ǛƑƙƥ�ĚǄĿēĚŠČĚȹċîƙĚē�îŠîŕǋƙĿƙ�
ƭƙĿŠĳ�ĳŕūċîŕ�ŞūēĚŕĿŠĳ�ūĲ�ĚƐƭĿƎŞĚŠƥ�ƎĚŠĚƥƑîƥĿūŠȡ�ƥĺĚ�ƙĿǕĚ�ūĲ�ƥĺĚ�ČĺîŕŕĚŠĳĚȡ�îŠē�ƥĺĚ�ĿŞƎŕĿČîƥĿūŠƙ�ūĲ�îČĺĿĚǄĿŠĳ�
ƭŠĿǄĚƑƙîŕ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȦ�×îƑĿūƭƙ�ƙČĚŠîƑĿūƙ�ǅĚƑĚ�ēĚǄĚŕūƎĚē�îŠē�ČūŞƎîƑĚē�ǅĿƥĺ�îŠ�ĿŞƎŕĿĚē�ĚŠĚƑĳǋ�ċƭēĳĚƥ�
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ČîŕČƭŕîƥĚē�ĲƑūŞ�ƥĺĚ�T/�Ʉƙ�Ǩʇ �ƙČĚŠîƑĿūȦǧǦ�¹ĺĚ� ūūŕĿŠĳ�ĲūƑ��ŕŕ�ƙČĚŠîƑĿūȡ�ǅĿƥĺūƭƥ�ƙƥĚƎȹČĺîŠĳĚ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�
ūƑ�ƥĚČĺŠūŕūĳǋ�ĿŠƥĚƑǄĚŠƥĿūŠ�ȳċƭƙĿŠĚƙƙȹîƙȹƭƙƭîŕ�ĿŠČƑĚŞĚŠƥîŕ�ĿŞƎƑūǄĚŞĚŠƥƙȴȡ�ƑĚǄĿĚǅĚē�ĿŠ�ƥĺĚ�ƑĚƎūƑƥ�ƑĚƙƭŕƥĚē�
ĿŠ�îŠ�ĚŠĚƑĳǋ�ƑĚƐƭĿƑĚŞĚŠƥ�ūĲ�ǧǯȡǬǦǦ�¹ØĺȵƥĺƑĚĚ�ƥĿŞĚƙ�ƥĺĚ�T/��ċƭēĳĚƥ�ĲūƑ�ČūūŕĿŠĳ�ūĲ�ǬȡǩǦǦ�¹Øĺ�ȳT/��ǨǦǧǮȴ�
îŠē�ēūƭċŕĚ�ƥĺĚ�ČƭƑƑĚŠƥ�ƎƑūŏĚČƥĿūŠƙ�ĲūƑ�ČūūŕĿŠĳ�ēĚŞîŠē�ċǋ�ǨǦǫǦȦ�¹ĺĚ�ĚŠĚƑĳǋ�ēĚŞîŠē�ǄūŕƭŞĚƙ�ƥĺîƥ�ƥĺĚ�ƙƥƭēǋ�
ƎƑūŏĚČƥĚē�Čūƭŕē�ĚǊČĚĚē�ƥĺĚ�T/�Ʉƙ�ĲūƑĚČîƙƥ�ĲūƑ�ƥūƥîŕ�ƙūŕîƑ�ƎĺūƥūǄūŕƥîĿČ�îŠē�ǅĿŠē�ĳĚŠĚƑîƥĿūŠ�ĿŠ�ǨǦǫǦȦ�

¹ū�ƙƥîǋ�ǅĿƥĺĿŠ�ƥĺĚ�T/��ċƭēĳĚƥ�îŠē�ƙƥĿŕŕ�ƎƑūǄĿēĚ�ƥĺĚ�ČūūŕĿŠĳ�ƑĚƐƭĿƑĚē�ƭŠēĚƑ�ƥĺĚ�¬'Hƙ�ƥĺƑūƭĳĺ�ƥĺĿƙ�ČūŠǄĚƑĳĚŠČĚ�
Ǝîƥĺǅîǋȡ�ĚŠĚƑĳǋ�ČūŠƙƭŞĚē�ƎĚƑ�ƭŠĿƥ�ūĲ�ČūūŕĿŠĳ�ǅūƭŕē�ĺîǄĚ�ƥū�ċĚ�ƑĚēƭČĚē�ƥū�îċūƭƥ�ūŠĚȹƥĺĿƑē�ūĲ�ƥĺĚ�ŕĚǄĚŕƙ�
ĚŠǄĿƙîĳĚēȦ�¹ĺĚ�ČĺîŕŕĚŠĳĚ�ƥĺîƥ�ƥĺĿƙ�ǅĿŕŕ�ƑĚƎƑĚƙĚŠƥ�ǅĿŕŕȡ�ƥū�ƙūŞĚ�ĚǊƥĚŠƥȡ�ǄîƑǋ�îČČūƑēĿŠĳ�ƥū�ƙĚČƥūƑȡ�îŕƥĺūƭĳĺ�Šū�
ƙĚČƥūƑ�Ŀƙ�ČƭƑƑĚŠƥŕǋ�ƎƑūƎūƙĿŠĳ�î�ƥƑĿƎŕĿŠĳ�ūĲ�ēĚǄĿČĚ�ĚĲǛČĿĚŠČǋ�ċǋ�ǨǦǫǦ�ĲƑūŞ�ƥūēîǋɄƙ�ŕĚǄĚŕƙȦ��ŕƥĺūƭĳĺ�ƥĺĚ�ēĚƥîĿŕƙ�
ūĲ�ƥĺĚ�ŠƭŞċĚƑƙ�ĿŠ�ƥĺĚ� ūūŕĿŠĳ�ĲūƑ��ŕŕ�ƙČĚŠîƑĿūȡ�ƙƭČĺ�îƙ�ƎĚŠĚƥƑîƥĿūŠ�ŕĚǄĚŕƙȡ�ĚŠĚƑĳǋ�ČūŠƙƭŞƎƥĿūŠȡ�îŠē�ƙūŕƭƥĿūŠ�
ČĺūĿČĚƙȡ�ŞĿĳĺƥ�ĺîǄĚ�ƙūŞĚ�ƙƥîƥĿƙƥĿČîŕ�ēĿƙƎĚƑƙĿūŠȡ�ĳĿǄĚŠ�ƥĺĚ�ƐƭîŠƥƭŞ�ĳîƎ�ċĚƥǅĚĚŠ�ČƭƑƑĚŠƥ�ēĚŞîŠē�ƎƑūŏĚČƥĿūŠƙ�
îŠē�ƥĺūƙĚ�ĿŠČŕƭēĚē�ĿŠ�ƥĺĚ� ūūŕĿŠĳ�ĲūƑ��ŕŕ�ƙČĚŠîƑĿūȡ�ƥĺĚ�ČūŠČŕƭƙĿūŠƙ�îƑĚ�ŕĿŒĚŕǋ�ƥū�ċĚ�ČūƑƑĚČƥȦ�¹ĺĚƑĚĲūƑĚȡ�ƥū�îǄūĿē�
ČūŠǜĿČƥƙ�ǅĿƥĺ�ČŕĿŞîƥĚ�ĳūîŕƙȡ�Ŀƥ�Ŀƙ�ĚƙƙĚŠƥĿîŕ�ƥĺîƥ�ūŠŕǋ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ƎƑūČĚƙƙĚƙ�ċĚ�ƭƙĚē�ƥĺîƥ�ƎƑūǄĿēĚ�ČūūŕĿŠĳ�
ƙƭƙƥîĿŠîċŕǋ�ǅĺĿŕĚ�ƎƭƑƙƭĿŠĳ�ƥĺĚ�ČūŠƥƑĿċƭƥĿūŠƙ�ƥĺîƥ�ČūūŕĿŠĳ�ČîŠ�ŞîŒĚ�ƥū�¬'H�ƥîƑĳĚƥƙȦ

COOLING AND ADAPTATION
�ƙ�î�ĲƭƑƥĺĚƑ�ČĺîŕŕĚŠĳĚȡ�ǅĺĚŠ�ƎŕîŠŠĿŠĳ�ĲūƑ�ČūūŕĿŠĳ�ēĚŞîŠē�ƥū�ŞĚĚƥ�ƥĺĚ�¬'Hƙȡ�Ŀƥ�Ŀƙ�ŠĚČĚƙƙîƑǋ�ƥū�îŕƙū�ČūŠƙĿēĚƑ�
ƥĺĚ�ĲƭƥƭƑĚ�ĿŞƎîČƥ�ƥĺîƥ�ĳŕūċîŕ�ƥĚŞƎĚƑîƥƭƑĚ�ĿŠČƑĚîƙĚƙ�ǅĿŕŕ�ĺîǄĚ�ūŠ�ƙūČĿĚƥǋ�ĿŠ�ƥĺĚ�îċƙĚŠČĚ�ūĲ�îēîƎƥîƥĿūŠ�ƥū�ČŕĿ-
ŞîƥĚ�ČĺîŠĳĚȦ�ØĿƥĺūƭƥ�ƥƑîŠƙĿƥĿūŠĿŠĳ�ƥū�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�ČŕĚîŠ�ČūūŕĿŠĳȡ�ŞĚĚƥĿŠĳ�ƥĺĚ�ĿŠČƑĚîƙĚē�ČūūŕĿŠĳ�ēĚŞîŠē�
ĲƑūŞ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�ǅĿŕŕ�ĿƥƙĚŕĲ�îČČĚŕĚƑîƥĚ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�ƥĺƑūƭĳĺ�Ĳîƙƥ�ĳƑūǅƥĺ�ĿŠ� ~Ǽ�ĚŞĿƙƙĿūŠƙ�ȳ�ūǊ�ǫȴȦ�

10 •   A set of policy, technology, and economic measures resulting in the amount of CO2 released to the atmosphere being consistent with a 
significant probability of limiting global temperature increases to 2°C.
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�ƙ�îŠ�ĚǊîŞƎŕĚ�ūĲ�ƥĺĚ�ŠĚĚē�ĲūƑ�ŞūƑĚ�ČūūŕĿŠĳ�ƥū�ƙƭƎƎūƑƥ�ŞĚĚƥĿŠĳ�ƥĺĚ�¬'Hƙȡ�ƥĺĚ�TŠƥĚƑŠîƥĿūŠîŕ�gîċūƭƑ�~ƑĳîŠĿ-
ǕîƥĿūŠ�ĚƙƥĿŞîƥĚƙ�ƥĺîƥȡ�ċǋ�ǨǦǩǦȡ�ƥĺĚ�ĚƐƭĿǄîŕĚŠƥ�ūĲ�ǨȦǨ�ƎĚƑČĚŠƥ�ūĲ�ƥūƥîŕ�ǅūƑŒĿŠĳ�ĺūƭƑƙ�ǅūƑŕēǅĿēĚ�ǅĿŕŕ�ċĚ�ŕūƙƥ�
ĚǄĚƑǋ�ǋĚîƑ�ȳTg~�ǨǦǧǯċȴ�ċĚČîƭƙĚ�Ŀƥ�Ŀƙ�ƥūū�ĺūƥ�ƥū�ǅūƑŒ�ūƭƥēūūƑƙ�ūƑ�ǅūƑŒĚƑƙ�Şƭƙƥ�ǅūƑŒ�îƥ�î�ƙŕūǅĚƑ�ƎîČĚȦ�TŠ�
ƎîƑƥƙ�ūĲ��ĲƑĿČîȡ�ƎƑūēƭČƥĿǄĿƥǋ�ŕūƙƙ�Şîǋ�ƑĚîČĺ�ǫ�ƎĚƑČĚŠƥȦ�~ƥĺĚƑ�ČĺîŕŕĚŠĳĚƙ�ūĲƥĚŠ�îČČūŞƎîŠǋ�ĺĚîƥ�ƙƥƑĚƙƙ�ċĚ-
ČîƭƙĚ�Ŀƥ�Ŀƙ�ŞūƑĚ�ƎƑĚǄîŕĚŠƥ�ĿŠ�ČūƭŠƥƑĿĚƙ�ǅĿƥĺūƭƥ�ēĚČĚŠƥ�ǅūƑŒĿŠĳ�ČūŠēĿƥĿūŠƙȡ�ƙƭČĺ�îƙ�î�ŕîČŒ�ūĲ�ƙūČĿîŕ�ƎƑūƥĚČƥĿūŠ�
îŠē�ĺĿĳĺ�ƑîƥĚƙ�ūĲ�ĿŠĲūƑŞîŕĿƥǋ�îŠē�ǅūƑŒĿŠĳ�ƎūǄĚƑƥǋȦ��ƙ�ƙƭČĺȡ�ĚǊČĚƙƙĿǄĚ�ĺĚîƥ�ŕĚǄĚŕƙ�ǅĿŕŕ�ĚǊîČĚƑċîƥĚ�ĿŠĚƐƭîŕĿƥǋ�
ċĚƥǅĚĚŠ�ƑĿČĺ�îŠē�ƎūūƑ�ČūƭŠƥƑĿĚƙ�îŠē�ċĚƥǅĚĚŠ�ƑĿČĺ�îŠē�ƎūūƑ�ǅĿƥĺĿŠ�ƥĺĚ�ƙîŞĚ�ČūƭŠƥƑǋȦ��ūǊ�Ǭ�ƙĺūǅƙ�ĺūǅ�ƥĺĚ�
ŕîČŒ�ūĲ�ČūūŕĿŠĳ�îĲĲĚČƥƙ�ŒĚǋ�¬'HƙȦ�

BOX 5: COOLING AND CLIMATE ADAPTATION

Global temperature increases will affect cooling demand in at least two main ways:

•  Changes to ambient temperatures: ĚǊƎĚČƥĚē�ƥū�ŞîŠĿĲĚƙƥ�ĿŠ�ƥĺĚ�ĲūƑŞ�ūĲ�ĺĿĳĺĚƑ�îǄĚƑîĳĚ�ƥĚŞƎĚƑî-
ƥƭƑĚƙ�îŠē�ŞūƑĚ�ČūūŕĿŠĳ�ēĚĳƑĚĚ�ēîǋƙ�îŠē�ČūŠƙĚČƭƥĿǄĚ�ēîǋƙ�ūĲ�ĺĿĳĺ�ĚǊƥƑĚŞĚ�ƥĚŞƎĚƑîƥƭƑĚƙ�ƥĺîƥ�Şƭƙƥ�
ċĚ�ŞĿƥĿĳîƥĚē�ƭƙĿŠĳ�ƑĚĲƑĿĳĚƑîƥĿūŠ�îŠē�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ĚƐƭĿƎŞĚŠƥȦ

•  Reductions in food production capability: ČîƭƙĚē�ċǋ�ƥĚŞƎĚƑîƥƭƑĚƙȡ�ĿČĚ�ŞĚŕƥȡ�îŠē�ǜūūēĿŠĳ 
ƑĚēƭČĿŠĳ�ƥĺĚ�îŞūƭŠƥ�ūĲ�ƎƑūēƭČƥĿǄĚ�ŕîŠēȡ�ƙîĲĚ�îŠē�ƎƑūēƭČƥĿǄĚ�ĚŠǄĿƑūŠŞĚŠƥƙ�ĲūƑ�îŠĿŞîŕƙȡ�îŠē 
ƥĺĚƑĚĲūƑĚ�Ĳūūē�îǄîĿŕîċŕĚ�ƥū�ĲĚĚē�î�ĳƑūǅĿŠĳ�ƎūƎƭŕîƥĿūŠȡ�ŞîŒĿŠĳ�ĲîƑŞȹƥūȹĲūƑŒ�Čūŕē�ČĺîĿŠ�ŕūƙƙĚƙ 
less acceptable.

 At the sector level, ambient temperature changes are likely to affect cooling demand in 

the following ways:

•  Stationary space cooling: îĲĲĚČƥĚē�ƥĺƑūƭĳĺ�ĿŠČƑĚîƙĚē�îĿƑ�ČūŠēĿƥĿūŠĿŠĳȡ�ŞūƑĚ�ūƎĚƑîƥĿŠĳ 
ĺūƭƑƙ�ȳĿĲ�ČūūŕĿŠĳ�ēĚĳƑĚĚ�ēîǋƙ�ĿŠČƑĚîƙĚȴȡ�îŠē�ĺĿĳĺĚƑ�ČūūŕĿŠĳ�ČîƎîČĿƥǋ�ȳĿĲ�ƥĚŞƎĚƑîƥƭƑĚƙ 
ċĚČūŞĚ�ƙƭċƙƥîŠƥĿîŕŕǋ�ĺĿĳĺĚƑȴȦ

•  Industrial and commercial refrigeration: îĲĲĚČƥĚē�ƥĺƑūƭĳĺ�ĿŠČƑĚîƙĚƙ�ĿŠ�ĚƐƭĿƎŞĚŠƥ�ēĚƎŕūǋŞĚŠƥ�
ȳĚȦĳȦȡ�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ƭƙĚ�ĿŠ�îŠĿŞîŕ�ĺƭƙċîŠēƑǋȴ�îŠē�ŠĚĚē�ĲūƑ�ĳƑĚîƥĚƑ�ČūūŕĿŠĳ�ƎūǅĚƑ�ƥū�ūĲĲƙĚƥ�ĺĿĳĺĚƑ�
îŞċĿĚŠƥ�ƥĚŞƎĚƑîƥƭƑĚƙȦ

•  Mobile cooling: îĲĲĚČƥĚē�ƥĺƑūƭĳĺ�ĿŠČƑĚîƙĚƙ�ĿŠ�ƥƑîŠƙƎūƑƥ�ƑĚĲƑĿĳĚƑîƥĿūŠ�ēĚƎŕūǋŞĚŠƥ�ċĚČîƭƙĚ�Čūŕē�ČĺîĿŠ�
ČūǄĚƑîĳĚ�Şƭƙƥ�ċĚ�ŠĚîƑ�ǧǦǦ�ƎĚƑČĚŠƥȡ�ǅĿƥĺ�ĺĿĳĺĚƑ�ŕūîēƙ�ĲūƑ�ŞūċĿŕĚ�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îŠē�
ƥƑîŠƙƎūƑƥ�ƑĚĲƑĿĳĚƑîƥĿūŠ�ċĚČîƭƙĚ�ūĲ�ĺĿĳĺĚƑ�îŞċĿĚŠƥ�ƥĚŞƎĚƑîƥƭƑĚƙȦ�¹ĺĿƙ�Čūƭŕē�ƙĿĳŠĿǛČîŠƥŕǋ�îĲĲĚČƥ�ĚŠ-
ĚƑĳǋ�ČūŠƙƭŞƎƥĿūŠ�îŠē�ǄĚĺĿČŕĚ�ƑîŠĳĚȦ�TŠƙƭŕîƥĿūŠ�Şîǋ�ĿŞƎƑūǄĚȡ�ċƭƥ�ƥĺĿƙ�Şîǋ�ĿŠČƑĚîƙĚ�ĚŠĚƑĳǋ�ƭƙĚ�îŠē�
ĚŞĿƙƙĿūŠƙ�ĿĲ�Ŀƥ�ƙƭċƙƥîŠƥĿîŕŕǋ�ƑĚēƭČĚƙ�Ǝîǋŕūîēƙ�ūƑ�ĿŠČƑĚîƙĚƙ�ǅĚĿĳĺƥȦ

•  Domestic refrigeration: îĲĲĚČƥĚē�ƥĺƑūƭĳĺ�î�ŠĚĚē�ĲūƑ�ĳƑĚîƥĚƑ�ČūǄĚƑîĳĚ�ƥū�ƑĚēƭČĚ�ƎūƙƥƎƭƑČĺîƙĚ 
Ĳūūē�ŕūƙƙȦ�qĿŠūƑ�ƎūƥĚŠƥĿîŕ�ĿŞƎîČƥ�ĲƑūŞ�ĺĿĳĺĚƑ�îŞċĿĚŠƥ�ƥĚŞƎĚƑîƥƭƑĚƙȦ
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BOX 6: CHILLING PROSPECTS

 ¡ƑūŏĚČƥĿūŠƙ�ūĲ�ĳƑūǅƥĺ�ĿŠ�ČūŠǄĚŠƥĿūŠîŕ�ČūūŕĿŠĳ�îŠē�ƎƑūƙƎĚČƥƙ�ĲūƑ�ĚĲǛČĿĚŠČǋ�ĿŞƎƑūǄĚŞĚŠƥƙ�ƥǋƎĿČîŕŕǋ 

neglect the need for substantial additional cooling to address a range of development needs. More 

than 1 billion people are at grave, often life-threatening risk from lack of cooling, the vast majority 

in Asia and Africa (SEforAll 2018). Those at risk face diverse challenges in a wide range of  

development objectives: 

•  Zero Hunger and Sustainable Agriculture (SDG 2): ÀƎ�ƥū�ǫǦ�ƎĚƑČĚŠƥ�ūĲ�Ĳūūē�Ŀƙ�ŕūƙƥ�îĲƥĚƑ�ĺîƑǄĚƙƥ�
ĿŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ċĚČîƭƙĚ�ūĲ�ĿŠîēĚƐƭîƥĚ�ƑĚĲƑĿĳĚƑîƥĿūŠ�îŠē�Ĳūūē�Čūŕē�ČĺîĿŠƙȦ�gîČŒ�ūĲ�îēĚƐƭîƥĚ�
Čūŕē�ČĺîĿŠƙ�Ŀƙ�ƑĚƙƎūŠƙĿċŕĚ�ĲūƑ�îċūƭƥ�ǯ�ƎĚƑČĚŠƥ�ūĲ�ŕūƙƙ�ūĲ�ƎĚƑĿƙĺîċŕĚ�Ĳūūēƙ�ĿŠ�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙ�îŠē�
Ǩǩ�ƎĚƑČĚŠƥ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȡ�ǅĿƥĺ�îƎƎƑūǊĿŞîƥĚŕǋ�ǧ�ĳĿĳîƥūŠŠĚ�ūĲ�ČîƑċūŠ�ēĿūǊĿēĚ�ĚƐƭĿǄîŕĚŠƥ�ĿŠ�
ǨǦǧǧ�îƥƥƑĿċƭƥîċŕĚ�ƥū�ĿŠƙƭĲǛČĿĚŠƥ�Čūŕē�ČĺîĿŠƙ�ȳ'ƑĚǋĲƭƙƙ�Ěƥ�îŕȦ�ǨǦǨǦȴȦ�¤ĚƎŕĿČîƥĿŠĳ�ċĚƙƥ�ƎƑîČƥĿČĚ�ǅĿƥĺ�ƑĚ-
ƙƎĚČƥ�ƥū�Ĳūūē�ŕūƙƙȡ�îŠ�ūċŏĚČƥĿǄĚ�ƥĺîƥ�Čūŕē�ČĺîĿŠƙ�ƙƭƎƎūƑƥȡ�Čūƭŕē�ƙîǄĚ�îŠ�îŞūƭŠƥ�ūĲ�Ĳūūē�ƙƭĲǛČĿĚŠƥ�ƥū�
ĲĚĚē�îŠ�îēēĿƥĿūŠîŕ�ǧ�ċĿŕŕĿūŠ�ƎĚūƎŕĚȦ�Gūūē�ŕūƙƙ�îŠē�ǅîƙƥĚ�ČūŠƥƑĿċƭƥĚƙ�îŠ�ĚƙƥĿŞîƥĚē�ǪȦǪ�ĳĿĳîƥūŠŠĚƙ�ūĲ�
ČîƑċūŠ�ēĿūǊĿēĚ�ĚƐƭĿǄîŕĚŠƥ�ȳǮ�ƎĚƑČĚŠƥ�ūĲ�ĳŕūċîŕ�HOH�ĚŞĿƙƙĿūŠƙ�îŠē�ŞūƑĚ�ƥĺîŠ�ƥĺĚ�îŠŠƭîŕ�ĚŞĿƙƙĿūŠƙ�
ūĲ�îŕŕ�ċƭƥ�ƥǅū�ČūƭŠƥƑĿĚƙȴ�ȳG�~�ŠȦēȦǨȴȦ

•  Good Health and Well-Being (SDG 3):�Tƥ�Ŀƙ�ĚƙƥĿŞîƥĚē�ƥĺîƥ�ĺĚîƥ�ǅîǄĚƙ�ČîƭƙĚ�ƥĺĚ�ēĚîƥĺƙ�ūĲ�ǧǨȡǦǦǦ�
ƎĚūƎŕĚ�îŠŠƭîŕŕǋ�îƑūƭŠē�ƥĺĚ�ǅūƑŕē�ȳ¬/ĲūƑ�ŕŕ�ǨǦǧǮȴȡ�îŠē�ŞūƑĚ�ƥĺîŠ�ǧǬǬȡǦǦǦ�ƎĚūƎŕĚ�ēĿĚē�ĲƑūŞ�ĚǊ-
ƥƑĚŞĚ�ƥĚŞƎĚƑîƥƭƑĚƙ�ċĚƥǅĚĚŠ�ǧǯǯǮ�îŠē�ǨǦǧǭ�ȳ ¤/'�ǨǦǧǮȴȦ�¹ĺĚ�ØūƑŕē�OĚîŕƥĺ�~ƑĳîŠĿǕîƥĿūŠ�ȳǨǦǧǪȴ�
ĚƙƥĿŞîƥĚƙ�ƥĺîƥ�ƥĺĚƑĚ�Čūƭŕē�ċĚ�ǯǦȡǦǦǦ�îēēĿƥĿūŠîŕ�ēĚîƥĺƙ�îŠŠƭîŕŕǋ�ĲƑūŞ�ĺĚîƥ�ċǋ�ǨǦǩǦ�îŠē�ǨǫǦȡǦǦǦ�
ċǋ�ǨǦǫǦȦ�¹ĺĚ�ŕîČŒ�ūĲ�îēĚƐƭîƥĚ�Čūŕē�ƙƥūƑîĳĚ�îŠē�ƑĚĲƑĿĳĚƑîƥĚē�ƥƑîŠƙƎūƑƥ�ČūŠƥƑĿċƭƥĚƙ�ƥū�ŞūƑĚ�ƥĺîŠ�
ǧȦǫ�ŞĿŕŕĿūŠ�ǄîČČĿŠĚȹƎƑĚǄĚŠƥîċŕĚ�ēĚîƥĺƙ�ĚîČĺ�ǋĚîƑȦ�¹ĺĿƙ�ĺîƙ�ƥîŒĚŠ�ūŠ�ĚǄĚŠ�ĳƑĚîƥĚƑ�ƙĿĳŠĿǛČîŠČĚ�ǅĿƥĺ�
ƥĺĚ�ČūƑūŠîǄĿƑƭƙ�îŠē�ĚǊƎĚČƥîƥĿūŠƙ�ƥĺîƥ�î�ǄîČČĿŠĚ�ǅĿŕŕ�Ǝŕîǋ�î�ŒĚǋ�ƑūŕĚ�ĿŠ�ĚŠēĿŠĳ�ƥĺĚ�ƎîŠēĚŞĿČȦ�¹ū�ċĚ�
Ĳƭŕŕǋ�ĚĲĲĚČƥĿǄĚȡ�ēĿƙƥƑĿċƭƥĿūŠ�ūĲ�ƙƭČĺ�î�ǄîČČĿŠĚ�Şƭƙƥ�ċĚ�ĳŕūċîŕȡ�ǅĺĿČĺ�ĿŠČƑĚîƙĚƙ�ƥĺĚ�ĿŞƎūƑƥîŠČĚ�ūĲ�Čūŕē�
ƙƥūƑîĳĚ�ƥū�ƑĚîČĺ�ƑƭƑîŕ�ƎūƎƭŕîƥĿūŠƙ�ĿŠ�ŞîŠǋ�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙȦ�

•  Decent Work and Economic Growth (SDG 8): TŠƥĚĳƑîƥĚē�Čūŕē�ČĺîĿŠƙ�Čūƭŕē�ƐƭîēƑƭƎŕĚ�ūƑ�ƐƭĿŠƥƭƎŕĚ�
ƥĺĚ�ĿŠČūŞĚƙ�ūĲ�ƎūūƑ�ƑƭƑîŕ�ĲîƑŞĚƑƙ�ċǋ�ƑĚēƭČĿŠĳ�ǅîƙƥĚ�îŠē�ĚŠîċŕĿŠĳ�î�ƙǅĿƥČĺ�ƥū�ĺĿĳĺĚƑȹǄîŕƭĚ�ƎƑūēƭČĚȦ�
OĿĳĺĚƑ�ƥĚŞƎĚƑîƥƭƑĚƙ�ǅĿŕŕ�ēĚČƑĚîƙĚ�ŕîċūƑ�ƎƑūēƭČƥĿǄĿƥǋ�îŠē�ČîƭƙĚ�ƭƎ�ƥū�Ǭ�ƎĚƑČĚŠƥ�ĳƑūƙƙ�ēūŞĚƙƥĿČ�ƎƑūē-
ƭČƥ�ȳH'¡ȴ�ŕūƙƙ�îŠŠƭîŕŕǋ�îŠē�îƙ�ŞƭČĺ�îƙ�ǧǨ�ƎĚƑČĚŠƥ�ĿŠ�¬ūƭƥĺ��ƙĿî�îŠē�ØĚƙƥ��ĲƑĿČîȦ�¹ĺĚ�TŠƥĚƑŠîƥĿūŠîŕ�
gîċūƭƑ�~ƑĳîŠĿƙîƥĿūŠ�ƎƑūŏĚČƥƙ�ƥĺîƥ�ĺĚîƥ�ƙƥƑĚƙƙ�ǅĿŕŕ�ƑĚēƭČĚ�ĳŕūċîŕ�H'¡�ċǋ�À¬'ǨȡǪǦǦ�ċĿŕŕĿūŠ�ċǋ�ǨǦǩǦȡ�
îĲĲĚČƥĿŠĳ�îĳƑĿČƭŕƥƭƑîŕ�îŠē�ČūŠƙƥƑƭČƥĿūŠ�ǅūƑŒĚƑƙ�ĿŠ�ƎîƑƥĿČƭŕîƑ�ȳTg~�ǨǦǧǯċȴȦ�Tƥ�Ŀƙ�ĚƙƥĿŞîƥĚē�ƥĺîƥ�ŕîċūƑ�
ƎƑūēƭČƥĿǄĿƥǋ�ŕūƙƙ�ĲūƑ�ŕūǅȹ�îŠē�ŕūǅĚƑȹŞĿēēŕĚȹĿŠČūŞĚ�ČūƭŠƥƑĿĚƙ�ēƭĚ�ƥū�ĺĿĳĺ�ƥĚŞƎĚƑîƥƭƑĚƙ�Ŀƙ�îċūƭƥ�ŠĿŠĚ�
ƥĿŞĚƙ�îƙ�ĺĿĳĺ�îƙ�ĲūƑ�ĺĿĳĺȹĿŠČūŞĚ�ČūƭŠƥƑĿĚƙ�îŠē�ƥĺîƥ�ǅĚ�Şîǋ�îŕƑĚîēǋ�ċĚ�ƙĚĚĿŠĳ�ĚČūŠūŞĿČ�ŕūƙƙĚƙ�ūĲ�îƙ�
ŞƭČĺ�îƙ�Ǩ�ƎĚƑČĚŠƥ�ūĲ�ĳŕūċîŕ�H'¡�îƙ�î�ƑĚƙƭŕƥ�ūĲ�ĳƑĚĚŠĺūƭƙĚ�ĳîƙ�ĚŞĿƙƙĿūŠƙ�ȳ ĺîǄîĿŕŕîǕ�ǨǦǧǯȴȦ

•  Sustainable Cities and Communities (SDG 11). qūƑĚ�ƥĺîŠ�ĺîŕĲ�ūĲ�ƥĺĚ�ǅūƑŕēɄƙ�ƎūƎƭŕîƥĿūŠ�ŕĿǄĚƙ�ĿŠ�
ƭƑċîŠ�îƑĚîƙȡ�î�ŕĚǄĚŕ�ĚǊƎĚČƥĚē�ƥū�ƑĚîČĺ�ǭǦ�ƎĚƑČĚŠƥ�ċǋ�ǨǦǫǦȦ��Š�ĚƙƥĿŞîƥĚē�ǬǮǦ�ŞĿŕŕĿūŠ�ŕĿǄĚ�ĿŠ�ƭƑċîŠ�
ƙŕƭŞƙ�ǅĿƥĺ�ŕĿƥƥŕĚ�ūƑ�Šū�ČūūŕĿŠĳ�ƥū�ƎƑūƥĚČƥ�ƥĺĚŞ�ēƭƑĿŠĳ�ĺĚîƥ�ǅîǄĚƙȦ�¡îǄĚŞĚŠƥƙ�îŠē�ƑūūĲƙ�îČČūƭŠƥ�ĲūƑ�
ŞūƑĚ�ƥĺîŠ�ǬǦ�ƎĚƑČĚŠƥ�ūĲ�ƭƑċîŠ�ƙƭƑĲîČĚƙ�îŠē�îƑĚ�ƥǋƎĿČîŕŕǋ�ŞîēĚ�ūĲ�ēîƑŒ�ŞîƥĚƑĿîŕƙ�ƥĺîƥ�îċƙūƑċ�ŞūƑĚ�
ƥĺîŠ�ǮǦ�ƎĚƑČĚŠƥ�ūĲ�ĿŠČūŞĿŠĳ�ƙƭŠŕĿĳĺƥȡ�ČūŠǄĚƑƥĿŠĳ�Ŀƥ�ĿŠƥū�ĺĚîƥȦ��ƙ�î�ƑĚƙƭŕƥ�ūĲ�ƥĺĿƙ�ƭƑċîŠ�ĺĚîƥ�ĿƙŕîŠē�
ĚĲĲĚČƥȡ�ČĿƥĿĚƙ�ČîŠ�ċĚ�îƙ�ŞƭČĺ�îƙ�Ǩʇ �ĺūƥƥĚƑ�ƥĺîŠ�ƙƭƑƑūƭŠēĿŠĳ�îƑĚîƙȦ�¹ĺĚ�ƭƙĚ�ūĲ�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�îēēƙ�
ƥū�ƥĺĚ�ƎƑūċŕĚŞ�ċǋ�ēƭŞƎĿŠĳ�ĺĚîƥ�ūƭƥƙĿēĚȦ�ÀƙĚ�ūĲ�ƑĚǜĚČƥĿǄĚ�ŞîƥĚƑĿîŕƙ�Čūƭŕē�ŞĿƥĿĳîƥĚ�ƥĺĚ�ĿŞƎîČƥƙ�ūĲ�
ČŕĿŞîƥĚ�ČĺîŠĳĚȦ
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ŞĿƥĿĳîƥĚ�ČŕĿŞîƥĚ�ČĺîŠĳĚȡ�ƥĺĚƙĚ�Čūƙƥƙ�ǅĿŕŕ�ċĚ�ŞƭČĺ�ĺĿĳĺĚƑ�îƙ�ĳŕūċîŕ�ƥĚŞƎĚƑîƥƭƑĚƙ�ƑĿƙĚ�ĚǄĚŠ�ĺĿĳĺĚƑ�ƥūǅîƑē 
ƥĺĚ�ĚŠē�ūĲ�ƥĺĚ�ČĚŠƥƭƑǋ�ȳTg~�ǨǦǧǯċȴȦ�

¹ĺĚ�Şūƙƥ�ƭƑĳĚŠƥ�ĳūîŕ�Ŀƙ�ƥū�ĚŠƙƭƑĚ�ƥĺîƥ�ƥĺĚ�ċîƙĿČ�ŠĚĚēƙ�ūĲ�îŕŕ�îƑĚ�ŞĚƥ�ĿŠ�î�ǅîƑŞĿŠĳ�ǅūƑŕē�ǅĺĿŕĚ�ŕĿǄĿŠĳ�ǅĿƥĺĿŠ�
ūƭƑ�ŠîƥƭƑîŕ�ƑĚƙūƭƑČĚ�ŕĿŞĿƥîƥĿūŠƙ�îŠē�ŞĿƥĿĳîƥĿŠĳ�ĲƭƥƭƑĚ�ƑĿƙŒƙ�ƥū�ūƭƑ�ƙƭƑǄĿǄîŕ�ūŠ�ƥĺĚ�ƎŕîŠĚƥȦ�¬ƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�
Şƭƙƥ�ċĚ�îċūƭƥ�ĚƙƥîċŕĿƙĺĿŠĳ�ƙƥƑîƥĚĳĿĚƙ�ƥūēîǋ�ĲūƑ�ČŕĿŞîƥĚ�îēîƎƥîƥĿūŠ�îŠē�ƥū�ĲƭƥƭƑĚȹƎƑūūĲ�ƙūČĿĚƥǋȦ�¹ĺĚ�ƙūūŠ-
ĚƑ�ǅĚ�ƑĚČūĳŠĿǕĚ�ƥĺĿƙ�Ĳƭŕŕǋ�îŠē�ĿŠǄĚƙƥ�îČČūƑēĿŠĳŕǋ�ĿŠ�ƙƥĚƎȹČĺîŠĳĚ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ƥū�ŞĿƥĿĳîƥĚ�ƥĺĚ�ĿŞƎîČƥ�ūĲ�î�
ǅîƑŞĿŠĳ�ǅūƑŕē�îŠē�ƎƑūǄĿēĚ�îČČĚƙƙ�ƥū�ĚŠǄĿƑūŠŞĚŠƥîŕŕǋ�îŠē�ƙūČĿîŕŕǋ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ǅĺū�ŠĚĚē�Ŀƥȡ�
ƥĺĚ�ċĚƥƥĚƑ�ĺƭŞîŠƙ�ǅĿŕŕ�ĲîƑĚ�ĿŠ�ƥĺĚ�Ǩǧƙƥ�ČĚŠƥƭƑǋȦ
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“ MEETING THE 
INCREASED COOLING 
DEMAND FROM 
CLIMATE CHANGE 
WILL ITSELF 
ACCELERATE  
CLIMATE CHANGE.”
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¤ūîēŞîƎƙ�ēĚǛŠĚ�îČƥĿūŠƙ�îŠē�ČūŠŠĚČƥ�ƥĺĚŞ�ǅĿƥĺ�ĳūîŕƙȦ�¹ĺĚ�ĳūîŕƙ�ūĲ�ƥĺĿƙ�ƑūîēŞîƎ�îƑĚ�ƥĺƑĚĚĲūŕēȠ�ċƑĿŠĳ�HOH�
ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�îƎƎŕĿČîƥĿūŠƙ�ĿŠ�ŕĿŠĚ�ǅĿƥĺ�ČŕĿŞîƥĚ�ĳūîŕƙȡ�îēîƎƥ�ƥū�ƑĿƙĿŠĳ�ČŕĿŞîƥĚȹĿŠēƭČĚē�ƥĚŞƎĚƑîƥƭƑĚƙȡ�
îŠē�ƑĚČūĳŠĿǕĚ�ƥĺĚ�ƑūŕĚ�ūĲ�ČūūŕĿŠĳ�ĿŠ�ŞĚĚƥĿŠĳ�ƥĺĚ�¬'HƙȦ�¹ĺĚ�ƑūîēŞîƎ�ČūŠƙĿēĚƑƙ�ŠƭŞĚƑūƭƙ�îČƥĿūŠƙȡ�ƙƎîŠƙ�
ƙĚǄĚƑîŕ�ƙĚČƥūƑƙȡ�îŠē�Ŀƙ�ƙĚƐƭĚŠČĚē�ūǄĚƑ�ƥĺƑĚĚ�ēĚČîēĚƙȦ�

ROADMAP GOALS AND TARGETS
¹ĺĚ�HOH�ĚŞĿƙƙĿūŠƙ�ĳūîŕ�Ŀƙ�îŕĿĳŠĚē�ǅĿƥĺ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥȡ�ǅĺĿČĺ�îĿŞƙ�ƥū�ŒĚĚƎ�ĳŕūċîŕ�ǅîƑŞĿŠĳ�ǅĿƥĺĿŠ�
ǧȦǫʇ Ȧ�¹ū�ēū�ƙū�ƑĚƐƭĿƑĚƙ�ƥĺîƥ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�îŕŕ�ĺƭŞîŠ�îČƥĿǄĿƥĿĚƙ�îŠē�ƙĚČƥūƑƙ�ƑĚîČĺ�îŕŞūƙƥ�ǕĚƑū�ċǋ�
ǨǦǫǦȦ�¹ĺĿƙ�ƑūîēŞîƎ�ƥĺĚƑĚĲūƑĚ�ƭƙĚƙ�ŠĚƥȹǕĚƑū�ċǋ�ǨǦǫǦ�îƙ�ƥĺĚ�HOH�ĚŞĿƙƙĿūŠƙ�ƥîƑĳĚƥ�ĲūƑ�ƥĺĚ�ČūūŕĿŠĳ�ƙĚČƥūƑƙȡ�
îŕŕūǅĿŠĳ�ĲūƑ�ūĲĲƙĚƥƥĿŠĳ�ūĲ�ĚŞĿƙƙĿūŠƙ�ƥĺîƥ�ČîŠŠūƥ�ċĚ�ĚŕĿŞĿŠîƥĚē�ĲƑūŞ�ČūūŕĿŠĳ�îƎƎŕĿČîƥĿūŠƙȦ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�
ČūūŕĿŠĳ�ĿŠČŕƭēĚ�ēĿƑĚČƥ�îŠē�ĿŠēĿƑĚČƥ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ƎūǅĚƑ�ĳĚŠĚƑîƥĿūŠ�ĲūƑ�ČūūŕĿŠĳ�îŠē�ĚŞĿƙƙĿūŠƙ�ūĲ�ƑĚĲƑĿĳĚƑîŠƥƙ�
ƭƙĚē�ĿŠ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȦ�¹ĺĚ�ƑūîēŞîƎɄƙ�ĚŞĿƙƙĿūŠƙ�ƥîƑĳĚƥ�ƥĺƭƙ�ĿŠČūƑƎūƑîƥĚƙ�ƥĺĚ�OG �ƎĺîƙĚȹēūǅŠ�ƥîƑĳĚƥ�
ƭŠēĚƑ�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�ūĲ�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕȦ

TŠ�îČČūƑēîŠČĚ�ǅĿƥĺ�ƥĺĚ�îēîƎƥîƥĿūŠ�ūċŏĚČƥĿǄĚƙ�ūĲ�ƥĺĚ�ÀŠĿƥĚē�sîƥĿūŠƙ� ūŠǄĚŠƥĿūŠ�ūŠ� ŕĿŞîƥĚ� ĺîŠĳĚȡ�ƥĺĚ�
îēîƎƥîƥĿūŠ�ĳūîŕ�ċƭĿŕēƙ�ūŠ�ƥĺĚ�ƑĚîŕĿǕîƥĿūŠ�ƥĺîƥ�ƎĚūƎŕĚ�îŠē�ĺƭŞîŠ�îČƥĿǄĿƥĿĚƙ�Şƭƙƥ�îēîƎƥ�ƥū�ĳŕūċîŕ�ǅîƑŞĿŠĳ�
îŠē�ċĚČūŞĚ�ŞūƑĚ�ƑĚƙĿŕĿĚŠƥ�ƥū�ČŕĿŞîƥĚȹĿŠēƭČĚē�ĺĚîƥ�ǅîǄĚƙ�îŠē�ƥĺĚĿƑ�ĿŞƎîČƥƙȦ�TŠ�ƙū�ĲîƑ�îƙ�ǅĚ�îƑĚ�ƭŠîċŕĚ�ƥū�
ŒĚĚƎ�ƥĺĚ�ƎŕîŠĚƥ�Čūūŕȡ�ČūūŕĿŠĳ�ĺƭŞîŠȹƭƙĚē�ƙƎîČĚƙȡ�Ĳūūēȡ�ŞĚēĿČĿŠĚƙȡ�îŠē�ŞîƥĚƑĿîŕƙ�Ŀƙ�îŠ�ĚƙƙĚŠƥĿîŕ�îēîƎƥîƥĿūŠ�
ūƎƥĿūŠȦ�/ǄĚŠ�ĿĲ�ƥĺĚ�¡îƑĿƙ�ĳūîŕƙ�îƑĚ�ŞĚƥȡ�ČūūŕĿŠĳ�ǅĿŕŕ�ƑĚŞîĿŠ�ĿŞƎūƑƥîŠƥ�ĲūƑ�ŞîŠǋ�ŠĚĚēƙ�ūƥĺĚƑ�ƥĺîŠ�ĺƭŞîŠ�ČūŞ-
ĲūƑƥȡ�ĿŠČŕƭēĿŠĳ�ĿŠēƭƙƥƑĿîŕ�îƎƎŕĿČîƥĿūŠƙ�îŠē�ĲūƑ�Ĳūūē�îŠē�ĺĚîŕƥĺȦ�¹ĺĿƙ�ƑūîēŞîƎ�ƥĺĚƑĚĲūƑĚ�ƭƙĚƙ�ċƑĿŠĳĿŠĳ�ČūūŕĿŠĳ�
ƙĚƑǄĿČĚƙ�ƥū�îŕŕ�ƎĚūƎŕĚ�ƥĺîƥ�îƑĚ�îƥ�ƑĿƙŒ�ūĲ�ĺĚîƥ�ĿŞƎîČƥƙ�îŠē�ŠĚĚē�ČūūŕĿŠĳȵîƙ�ƙƎĚŕŕĚē�ūƭƥ�ċǋ�¬/ĲūƑ�ŕŕ�ȳǨǦǧǮȫ�
ǨǦǧǯîȴȵîƙ�îŠ�îēîƎƥîƥĿūŠ�ƥîƑĳĚƥȦ

qîŠǋ�¬'Hƙ�îƑĚ�ŕĿŠŒĚē�ƥū�ČūūŕĿŠĳ�îŠē�ČîŠŠūƥ�ċĚ�îČĺĿĚǄĚē�ǅĿƥĺūƭƥ�ƙƭƙƥîĿŠîċŕĚȡ�îĲĲūƑēîċŕĚ�ČūūŕĿŠĳ�ƙĚƑǄĿČĚƙȦ�
¹ĺĚƑĚ�îƑĚ�ƙƥƑūŠĳ�ūǄĚƑŕîƎƙȡ�ČūŠǜĿČƥƙȡ�îŠē�ƙǋŞċĿūƙĿƙ�ċĚƥǅĚĚŠ�ƥĺĚ�îēîƎƥîƥĿūŠ�ĳūîŕ�îŠē�ŞîŠǋ�ūĲ�ƥĺĚ�¬'Hƙȫ�
îŠē�ċūƥĺ�ƥǋƎĚƙ�ūĲ�ĳūîŕƙ�ƑĚƐƭĿƑĚ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ĲîƑ�ċĚǋūŠē�ČūūŕĿŠĳȦ� ūūŕĿŠĳ�ŠĚĚēƙ�îƙƙĚƙƙŞĚŠƥƙ�ĺîǄĚ�ƥĺĚƑĚĲūƑĚ�
ċĚĚŠ�ƎƑūƎūƙĚē�ƥū�ƐƭîŠƥĿĲǋ�ƥĺĚ�îŞūƭŠƥ�ūĲ�ČūūŕĿŠĳ�ŠĚĚēĚē�ƥū�ĺĚŕƎ�ŞĚĚƥ�ƥĺĚ�¬'H�ƥîƑĳĚƥƙ�ȳ¬/ĲūƑ�ŕŕ�ǨǦǧǯċȴȡ�ċƭƥ�
ƑĚƙƭŕƥƙ�ǅĚƑĚ�Šūƥ�ǋĚƥ�îǄîĿŕîċŕĚ�ƥū�ƎƑĚƎîƑĚ�ƥĺĿƙ�ƑūîēŞîƎȦ�

sūƥ�îŕŕ�îƙƎĚČƥƙ�ūĲ�ƥĺĚ�ƥĺƑĚĚ�ƑūîēŞîƎ�ĳūîŕƙ�îŠē�ƥĺĚĿƑ�ƑĚƙƎĚČƥĿǄĚ�ƥîƑĳĚƥƙ�îƑĚ�îŕĿĳŠĚēȦ�~Š�î�ċîƙĿČ�ŕĚǄĚŕȡ�ĚǊƎîŠē-
ĿŠĳ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�îŠē�ƑĚēƭČĿŠĳ�HOH�ĚŞĿƙƙĿūŠƙ�îƑĚ�ĿŠ�ēĿƑĚČƥ�ČūŠƥƑîēĿČƥĿūŠ�ĿĲ�ĲūƙƙĿŕ�ĲƭĚŕƙ�îŠē�HOHȹĿŠƥĚŠ-
ƙĿǄĚ�ƑĚĲƑĿĳĚƑîŠƥƙ�îƑĚ�ƭƙĚēȦ��ēēƑĚƙƙĿŠĳ�ƥĺĚƙĚ�ČūŠǜĿČƥƙȡ�ƥĺĚ�ƑūîēŞîƎ�ƙƥƑîƥĚĳǋ�îƙƙƭŞĚƙ�ƥĺĚ�ĲūŕŕūǅĿŠĳȠ�îēîƎ-
ƥîƥĿūŠ�îŠē�ƥĺĚ�¬'Hƙ�îƑĚ�Šūƥ�ŕĚƙƙ�ĿŞƎūƑƥîŠƥ�ƥĺîŠ�HOH�ŞĿƥĿĳîƥĿūŠȫ�ČūūŕĿŠĳ�ǅĿŕŕ�ĿŠČƑĚîƙĚ�îŠǋǅîǋȡ�îŕċĚĿƥ�ŞūƑĚ�
ƙŕūǅŕǋ�ƥĺîŠ�ƥĺĚ�ƑĿƙĚ�ĿŠ�ĳŕūċîŕ�ƥĚŞƎĚƑîƥƭƑĚƙ�îŠē�ƑĚîČĺĿŠĳ�ƥĺĚ�¬'Hƙ�Şîǋ�ēĚŞîŠēȫ�ŕĚƙƙȹĚĲǛČĿĚŠƥȡ�ŞūƑĚȹƎūŕŕƭƥ-
ĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙ�ǅĿŕŕ�ċĚ�ŕūČŒĚē�ĿŠ�ĿĲ�ČƭƑƑĚŠƥ�ƥƑĚŠēƙ�ČūŠƥĿŠƭĚȫ�and expanding cooling with sustainable technolo-

ROADMAP 
OVERVIEW
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ĳĿĚƙ�ŠĚĚē�Šūƥ�ĿŠČƑĚîƙĚ�ŠĚƥ�HOH�ĚŞĿƙƙĿūŠƙ�îŠē�Čūƭŕē�ĚǄĚŠ�ēĚČƑĚîƙĚ�ƥĺĚŞ�ȳĚȦĳȦȡ�î�ƙƭƙƥîĿŠîċŕĚ 
ȳŠūŠȹĲūƙƙĿŕ�ĲƭĚŕȴ�Čūŕē�ČĺîĿŠ�ǅĿŕŕ�ƑĚēƭČĚ�Ĳūūē�ǅîƙƥĚ�îŠē�ŕîŠē�ƭƙĚȡ�ƥĺƭƙ�îǄūĿēĿŠĳ�HOH�ĚŞĿƙƙĿūŠƙȴȦ�¹ĺĚ 
ƑūîēŞîƎ�ƙƥƑîƥĚĳǋ�ƥĺĚƑĚĲūƑĚ�ƥƑĚîƥƙ�ƥĺĚƙĚ�ĳūîŕƙ�îƙ�ĚƐƭîŕŕǋ�ĿŞƎūƑƥîŠƥ�îŠē�ƎƑūƎūƙĚƙ�ċîŕîŠČĿŠĳ�ƥîƑĳĚƥ 
ČūŠǜĿČƥƙ�îƥ�ƥĺĚ�ŕĚǄĚŕ�ūĲ�îČƥĿūŠƙȦ�

¹ĺĚƑĚ�Ŀƙ�î�ƎîƑƥĿČƭŕîƑŕǋ�ƎūƥĚŠƥ�ƎūƙƙĿċŕĚ�ČūŠǜĿČƥ�îŠē�ƎūƥĚŠƥĿîŕ�ƙǋŠĚƑĳǋ�ċĚƥǅĚĚŠ�ēĚČîƑċūŠĿǕĿŠĳ�ƥĺĚ�ĚŕĚČƥƑĿČ�
ƎūǅĚƑ�ƙǋƙƥĚŞ�îŠē�ēĚČîƑċūŠĿǕĿŠĳ�ČūūŕĿŠĳ�ƥĺîƥ�ƥĺĿƙ�ƑūîēŞîƎ�ČîŠŠūƥ�ƑĚƙūŕǄĚȦ��ŕƥĺūƭĳĺ�ǅĚ�ƙĺūƭŕē�îĿŞ�ƥū�ƥƑîŠ-
ƙĿƥĿūŠ�ƥū�ŞūƑĚ�ƥĺĚƑŞîŕ�ƙūŕƭƥĿūŠƙ�ĲūƑ�ČūūŕĿŠĳ�ǅĺĚƑĚ�ƎūƙƙĿċŕĚȡ�ĚŕĚČƥƑĿČĿƥǋ�ǅĿŕŕ�ƙƥĿŕŕ�ċĚ�ŠĚĚēĚē�ĲūƑ�ŕîƑĳĚ�ŠƭŞċĚƑƙ�
ūĲ�ŞĚČĺîŠĿČîŕ�ČūūŕĿŠĳ�îƎƎŕĿČîƥĿūŠƙ�ȳîŠē�ČƭƑƑĚŠƥŕǋ�îČČūƭŠƥƙ�ĲūƑ�ƭƎ�ƥū�ǮǦ�ƎĚƑČĚŠƥ�ūĲ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�Čūūŕ-
ĿŠĳȴȦ�¤ĚîČĺĿŠĳ�ƥĺĚ�ƑūîēŞîƎɄƙ�HOH�ŞĿƥĿĳîƥĿūŠ�ƥîƑĳĚƥƙ�ǅĿŕŕ�ƥĺĚƑĚĲūƑĚ�ēĚƎĚŠē�ūŠ�ƎƑūĳƑĚƙƙ�ĿŠ�ĚŠĚƑĳǋ�ĳĚŠĚƑîƥĿūŠ�
ĲƑūŞ�ƑĚŠĚǅîċŕĚ�ƙūƭƑČĚƙȦ�¹ĺĿƙ�ČūŠǜĿČƥ�Ŀƙ�ĚǄĿēĚŠƥ�ĲƑūŞ�ƑĚČĚŠƥ�ƥƑĚŠēƙȡ�ǅĿƥĺ�ĳŕūċîŕ�ēĚƎŕūǋŞĚŠƥ�ūĲ�ƙūŕîƑ�Ǝĺū-
ƥūǄūŕƥîĿČ�ĳĚŠĚƑîƥĿūŠ�Šūƥ�îċŕĚ�ƥū�ŞîƥČĺ�ƥĺĚ�ČîƎîČĿƥǋ�ƑĚƐƭĿƑĚē�ĲūƑ�ŠĚǅ�ƑūūŞ�� �ƭŠĿƥƙȦǧǧ�gĿŠŒĿŠĳ�ČūūŕĿŠĳ�ŞūƑĚ�
ēĿƑĚČƥŕǋ�ƥū�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋ�îŠē�ĿŠČƑĚîƙĿŠĳ�ūǄĚƑîŕŕ�ƥĚČĺŠĿČîŕ�ĚĲǛČĿĚŠČǋ�îēēƑĚƙƙĚƙ�ƥĺĿƙ�ČūŠǜĿČƥ�ūŠŕǋ�ƎîƑƥĿîŕŕǋȦ�
¹ĺĚ�HOH�ƥîƑĳĚƥƙ�ƥĺîƥ�ƥĺĿƙ�ƑūîēŞîƎ�ƭƙĚƙ�Şƭƙƥ�ƥĺĚƑĚĲūƑĚ�ċĚ�ČūŠƙĿēĚƑĚē�ǅĿƥĺ�ƥĺĚ�ČîǄĚîƥ�ƥĺîƥ�ĚŕĚČƥƑĿČ�ƙǋƙƥĚŞ�
ĚŞĿƙƙĿūŠƙ�îƑĚ�ŕîƑĳĚŕǋ�ūƭƥƙĿēĚ�ƥĺĚ�ČūŠƥƑūŕ�ūĲ�ƥĺĚ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋȦ��ŕƥĺūƭĳĺ�ƥĺĚ�ƑūîēŞîƎ�îŕŕūǅƙ�ĚǊČĚƙƙ�
HOH�ĚŞĿƙƙĿūŠƙ�ƥū�ċĚ�ūĲĲƙĚƥȡ�ƥĺĿƙ�ƙƥƑîƥĚĳǋ�ǅĿŕŕ�ĺîǄĚ�ŕĿŞĿƥƙ�ĳĿǄĚŠ�ƥĺĚ�ŠĚĚē�ƥĺîƥ�îŕŕ�ƙĚČƥūƑƙ�îŠē�ČūƭŠƥƑĿĚƙ�Şƭƙƥ�
ƑĚîČĺ�ŠĚƥȹǕĚƑū�ĚŞĿƙƙĿūŠƙ�ƥū�ŞĚĚƥ�ƥĺĚ�ČŕĿŞîƥĚ�ĳūîŕ�ūĲ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥ�îŠē�ČūŠƙĿēĚƑĿŠĳ�ƥĺĚ�ƭŠČĚƑƥîĿŠƥĿĚƙ�
îŠē�ƎūƥĚŠƥĿîŕŕǋ�ĺĿĳĺ�Čūƙƥƙ�ūĲ�ČîƑċūŠ�ƑĚŞūǄîŕ�ƥĚČĺŠūŕūĳĿĚƙ�ȳ'ǋŒĚȡ�ØîƥƙūŠȡ�îŠē�eŠūƑƑ�ǨǦǨǧȴȦ

�ČƥĿūŠƙ�ūŠ�ČūūŕĿŠĳ�ČîŠ�ƑĚƙƭŕƥ�ĿŠ�ƎūǅĚƑĲƭŕ�ƙǋŠĚƑĳĿĚƙȦ�'ĚƎŕūǋĿŠĳ�ċĚƥƥĚƑ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�ČîŠ�ƙĿŞƭŕƥîŠĚūƭƙŕǋ�
ŕūǅĚƑ�HOH�ĚŞĿƙƙĿūŠƙȡ�ĿŠČƑĚîƙĚ�ƑĚƙĿŕĿĚŠČĚȡ�îŠē�ĺĚŕƎ�ŞĚĚƥ�ČĚƑƥîĿŠ�¬'HƙȦ�OūǅĚǄĚƑȡ�ƥĺūƙĚ�ǅĺū�ĿŠǄĚƙƥ�ĿŠ�ƙƭƙ-
ƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƭƙƭîŕŕǋ�ċĚŠĚǛƥ�ĲƑūŞ�ūŠŕǋ�î�ƎūƑƥĿūŠ�ūĲ�ƥĺĚƙĚ�îēǄîŠƥîĳĚƙȡ�ǅĺĿČĺ�ƙƭĳĳĚƙƥƙ�ƙĿĳŠĿǛČîŠƥ�ƭŠēĚƑĿŠ-
ǄĚƙƥŞĚŠƥ�îŠē�ɁǅƑūŠĳɂ�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ƙūŞĚ�ČūūŕĿŠĳ�ƙĚČƥūƑƙȦ�OĚŠČĚ�ƥĺĚ�ŠĚĚē�ĲūƑ�ƎƭċŕĿČ�ĿŠƥĚƑǄĚŠƥĿūŠ�ƥū�ĿŠČƑĚîƙĚ�
ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ČūūŕĿŠĳ�îŠē�ĚŠƙƭƑĚ�ƥĺîƥ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�îƑĚ�ĿŠČƑĚîƙĿŠĳŕǋ�ČŕĚîŠȡ�ĚĲǛČĿĚŠƥȡ�îŠē�ƙƭƙƥîĿŠîċŕĚȦ�

ROADMAP PRIORITY ACTIONS BETWEEN 2020 AND 2050
qîƎƎĿŠĳ�ūƭƥȡ�ƎƑĿūƑĿƥĿǕĿŠĳȡ�îŠē�ƙĚƐƭĚŠČĿŠĳ�ƥĺĚ�îČƥĿūŠƙ�ƥĺîƥ�ƙĺūƭŕē�ċĚ�ƭŠēĚƑƥîŒĚŠ�ƭŠƥĿŕ�ǨǦǫǦ�ƥū�ƑĚîČĺ�Ƒūîē-
ŞîƎ�ƥîƑĳĚƥƙ�Ŀƙ�î�ēĿĲǛČƭŕƥ�ƭŠēĚƑƥîŒĿŠĳ�îŠē�ĲƑîƭĳĺƥ�ǅĿƥĺ�ƭŠČĚƑƥîĿŠƥǋȦ�¹ū�ēū�ƙūȡ�ƥĺĚ�ƑūîēŞîƎ�Ŀƙ�ƙƭċēĿǄĿēĚē�ĿŠƥū�
ƥĺƑĚĚ�ƎĺîƙĚƙȡ�ūŠĚ�ĲūƑ�ĚîČĺ�ēĚČîēĚ�ċĚƥǅĚĚŠ�ǨǦǨǦ�îŠē�ǨǦǫǦȦ�¬ƭċƥîƑĳĚƥƙ�îƑĚ�ƙƭĳĳĚƙƥĚēȵîŠē�ƎƑĿūƑĿƥǋ�îČƥĿūŠ�
îƑĚîƙ�ƎƑūƎūƙĚēȵĲūƑ�ĚîČĺ�ēĚČîēĚ�ƥū�ĲūČƭƙ�îŠē�ūƑĳîŠĿǕĚ�ƥĺĚ�ƑūîēŞîƎ�îČƥĿūŠƙȦ�¹ĺĚƙĚ�ƙƭċƥîƑĳĚƥƙ�îƑĚ�ƙƭĳ-
ĳĚƙƥĚē�îƙ�ŠūƥĿūŠîŕ�ŕîŠēŞîƑŒƙ�ƥū�ŞĚîƙƭƑĚ�ƎƑūĳƑĚƙƙ�îƥ�ƥĺĚ�ĚŠē�ūĲ�ĚîČĺ�ēĚČîēĚȫ�ƥĺĚǋ�îƑĚ�Šūƥ�ƎƑĚƙČƑĿƎƥĿǄĚ�îŠē�
ƙĺūƭŕē�ūŠŕǋ�ċĚ�ƭŠēĚƑƙƥūūē�îƙ�ĚǊîŞƎŕĚƙ�ƥĺîƥ�ĿŕŕƭƙƥƑîƥĚ�ƥĺĚ�ƥǋƎĚ�îŠē�ƙČūƎĚ�ūĲ�ƎƑūĳƑĚƙƙ�ƥĺîƥ�Ŀƙ�ŠĚĚēĚēȦ�¹ĺĚ�
ƎƑĿūƑĿƥǋ�îƑĚîƙ�îŠē�îČƥĿūŠƙ�ǅĚƑĚ�ēƑîǅŠ�ĲƑūŞ�ƥĺĚ�ƙĚČƥūƑîŕ�ċîČŒĳƑūƭŠē�ǅūƑŒ�ĲūƑ�ƥĺĿƙ�ƑūîēŞîƎȦ�¹ĺĚ�ƑūîēŞîƎ�
ĿƥƙĚŕĲ�îŠē�ƥĺĚ�ƎƑūƎūƙĚē�îČƥĿūŠƙ�îŠē�ƥîƑĳĚƥƙ�ƎƑĚƙĚŠƥƙ�îŠ�îƎƎƑūîČĺ�ƥū�ŞîƎƎĿŠĳ�î�ĳŕūċîŕ�ƑĚƙƎūŠƙĚȡ�ǅĺĿČĺ�Şƭƙƥ�
ċĚ�ĲƭƑƥĺĚƑ�ČūŠƙĿēĚƑĚēȡ�ƑĚǄĿĚǅĚēȡ�îŠē�ƑĚǛŠĚē�ĿŠ�ČūŠƙƭŕƥîƥĿūŠ�ǅĿƥĺ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�îŠē�ūƥĺĚƑ�
ƙƥîŒĚĺūŕēĚƑƙ�îŠē�ƎūƙƙĿċŕǋ�ŞūēĿǛĚē�ĿŠ�ĲƭƥƭƑĚ�ǄĚƑƙĿūŠƙ�ūĲ�ƥĺĚ�ƑūîēŞîƎȦ

��ŕĚîēĿŠĳ�ƥĺĚŞĚ�ēĚƙČƑĿċĚƙ�ĚîČĺ�ūĲ�ƥĺĚ�ƥĺƑĚĚ�ƑūîēŞîƎ�ēĚČîēĚƙȠ�¡ĺîƙĚ�ǧ�ȳǨǦǨǦȹǨǦǩǦȴ�Ŀƙ�ČĺîƑîČƥĚƑĿǕĚē�îƙ 
the decade of readiness and quick results îŠē�¡ĺîƙĚ�Ǩ�ȳǨǦǩǦȹǨǦǪǦȴ�îƙ�ƥĺĚ�decade of market trans-

formation and expansionȫ�¡ĺîƙĚ�ǩ�ȳǨǦǪǦȹǨǦǪǦȴ�ēĚƙČƑĿċĚƙ�ƥĺĚ�emergence of the sustainable cooling 

economyȦ�¹ĺĚ�ČĺîƑƥ�ĿŠ�GĿĳƭƑĚ�Ǯ�ƙĺūǅƙ�ƥĺĚ�ƙƥƑîƥĚĳĿČ�ƑūîēŞîƎ�ƎƑĿūƑĿƥĿĚƙ�îŠē�îČƥĿūŠƙȡ�ƥĺĚĿƑ�ƙĚƐƭĚŠČĚȡ�îŠē�ƥĺĚĿƑ�
ĿŠƥĚƑēĚƎĚŠēĚŠČĿĚƙ�ūǄĚƑ�ƥĿŞĚȫ�îŠē�Ŀƥ�ūƭƥŕĿŠĚƙ�ƥĺĚ�ĿŠŠūǄîƥĿūŠƙ�ĿŠ�ƥĚČĺŠūŕūĳǋȡ�ċƭƙĿŠĚƙƙȡ�îŠē�ǛŠîŠČĿîŕ�ŞūēĚŕƙ�
îŠē�ƥĺĚ�ƙūČĿūĚČūŠūŞĿČ�îŠē�ƎūŕĿČǋ�ƥĺĿŠŒĿŠĳ�ŠĚČĚƙƙîƑǋ�ƥū�ēĚŕĿǄĚƑ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ǅĺū�ŠĚĚē�Ŀƥ�ǅĺĿŕĚ�
ŕĿŞĿƥĿŠĳ�ĿŞƎîČƥƙ�ūŠ�ČŕĿŞîƥĚ�îŠē�ŠîƥƭƑîŕ�ƑĚƙūƭƑČĚƙȦ

11 •   In 2017, a record year for global deployment of solar photovoltaic generation, 94 GW of capacity was added, and the full load power draw 
from all new room AC units sold added about 106 GW to the global grid. 2018 was again a record year for solar photovoltaic, with 104 GW 
of capacity added, but global sales of AC units amounted to a potential power draw of 115 GW.
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FIGURE 8: ¤ūîēŞîƎ�ūĲ�¡ƑĿūƑĿƥǋ� ūūŕĿŠĳ��ČƥĿūŠƙ�îŠē�¬ƥĚƎȹ ĺîŠĳĚƙ�ǨǦǨǦ�ƥĺƑūƭĳĺ�ǨǦǫǦ

Integrated roadmap to drive the innovation in technology, business and financial models, 
socio-economic and policy thinking to deliver access to cooling for all who need it while
limiting the impact on climate and natural resources

2030 TARGETS
�ǄūĿē�ŕūČŒȹĿŠ�ūĲ�ĿŠĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�
ƥĚČĺŠūŕūĳĿĚƙȡ�ƥîŒĚ�îČƥĿūŠƙ�ƥĺîƥ
îƑĚ�ŕūǅ�Čūƙƥ�ȶ�ǅĿƥĺ�ƥĺĚ�ƥîƑĳĚƥ
ūĲ�ƎŕîƥĚîƭĿŠĳ�HOH�ĚŞĿƙƙĿūŠƙ�
ĲƑūŞ�ČūūŕĿŠĳȦ�

Build technological, regulatory 
foundation. Avoid lock-in. 
Cheap wins.

2020–2030
Readiness and Quick Results 

2020 2030 2040 2050

KEY FOUNDATIONS

Create detailed
roadmaps for each 
specific sector— 
buildings, urban,
industry, mobility, 
cold-chain, rural.

TRANSACTION ENERGY MODELS

Training, skills for best-in-class maintenance and to support deployment of new technologies

Knowledge, audit (clean cooling) and planning tools (NCAPs), policy advice, engagement

Regulatory actions (MEPS, …), incentives and business models

Investment in R&D, pilot projects and rural access 

THERMAL ENERGY STORAGE AND TECHNOLOGY INNOVATION

High-efficiency equipment standards adopted

Mobile cooling and transition to e-vehicles strategies

Accelerated HFC phase-down

FINANCE RESOURCES / BUSINESS MODELS, HYBRID SYSTEMS

Urban natural, passive cooling underpinning new build

Accelerated roll out of cold chain, sustainable rural cooling

Step-change technology deployment incl. within e-transport

System of Systems approach

THERMAL NETWORKS

Thermal energy-symbiotic systems

Demand aggregation, rural cooling hubs

Mobile cooling emission free

Strategies, policies for urban sustainable design & cooling efficient buildings

2040 TARGETS
¬ČîŕĚ�ƭƎ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ĿŠ�ċƭĿŕēĿŠĳƙ�
îŠē�ČĿƥĿĚƙȡ�ċƑĿŠĳ�ČūūŕĿŠĳ�ƥū�ƑƭƑîŕ�
ƎūƎƭŕîƥĿūŠƙ�ȶ�ǅĺĿŕĚ�îČĺĿĚǄĿŠĳ�î�
ƙĿĳŠĿǛČîŠƥ�ēĚČŕĿŠĚ�ĿŠ�HOH�ĚŞĿƙƙĿūŠƙȦ�

2030–2040
Market Transformation
and Scale-up

Cool cities. Rural access to cooling.

2050 TARGETS
HOHȹĲƑĚĚ�ŞūċĿŕĚ�ČūūŕĿŠĳȡ�Ĳƭŕŕ�îČČĚƙƙ�
ƥū�ČūūŕĿŠĳ�ȶ�îČĺĿĚǄĚ�ŠĚƥȹǕĚƑū�HOH�
ĚŞĿƙƙĿūŠƙ�ȳĿŠČŕȦ�ūĲĲƙĚƥƙȴ�ċǋ�ǨǦǫǦȦ�

2040–2050
Emergence of the Sustainable
Cooling Economy

Net zero challenge. SDGs.
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TŠ�¡ĺîƙĚ�ǧȡ�ƑĚîēĿŠĚƙƙ�îČƥĿūŠƙ�ĺîǄĚ�ƥĺĚ�ĳƑĚîƥĚƙƥ�ƎƑĿūƑĿƥǋ�ĿŠ�îČƥĿǄĿƥĿĚƙ�ƥū�ĿŞƎƑūǄĚ�îŠē�ċƭĿŕē�ƥĺĚ�ƥĚČĺŠūŕūĳĿČîŕȡ�
ČîƎîČĿƥǋȡ�ƙǋƙƥĚŞĿČȡ�îƭēĿƥĿŠĳȡ�îŠē�ƑĚĳƭŕîƥūƑǋ�ĲūƭŠēîƥĿūŠ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȦ�¡ĺîƙĚ�ǧ�Ŀƙ�ČĺîƑîČƥĚƑĿǕĚē�ċǋ�
îČƥĿūŠƙ�ƥū�îǄūĿē�ŕūČŒȹĿŠ�ūĲ�ŕūǅȹČūƙƥȡ�ĿŠĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�îČƥĿūŠƙȡ�ǅĿƥĺ�ƥĺĚ�ƥîƑĳĚƥ�ūĲ�ƎŕîƥĚîƭ-
ĿŠĳ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳȦ�¡ĺîƙĚ�Ǩ�ĲūČƭƙĚƙ�ūŠ�ĚǊƎîŠēĿŠĳ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ĿŠ�ċƭĿŕēĿŠĳƙ�îŠē�ČĿƥĿĚƙ�îŠē�
ċƑĿŠĳĿŠĳ�ČūūŕĿŠĳ�ƥū�ƑƭƑîŕ�ƎūƎƭŕîƥĿūŠƙȫ�ƥĺĿƙ�ƎĺîƙĚ�ǅĿŕŕȡ�ĲūƑ�ƥĺĚ�ǛƑƙƥ�ƥĿŞĚȡ�ŕĚîē�ƥū�ƙĿĳŠĿǛČîŠƥ�ēĚČŕĿŠĚƙ�ĿŠ�HOH�
ĚŞĿƙƙĿūŠƙȦ�/ŞĚƑĳĚŠČĚ�ūĲ�ƥĺĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚČūŠūŞǋ�ĿŠ�¡ĺîƙĚ�ǩ�îēēƑĚƙƙĚƙ�ĚŠĚƑĳǋȹƙǋŞċĿūƥĿČ�ČūūŕĿŠĳ�
ĿŠĲƑîƙƥƑƭČƥƭƑĚȡ�ǕĚƑūȹHOHȹĚŞĿƙƙĿūŠƙ�ŞūċĿŕĚ�ČūūŕĿŠĳȡ�îŠē�Ĳƭŕŕ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�ƑƭƑîŕ�ƎƑūēƭČƥĿǄĿƥǋ�îŠē�ĲūƑ 
îŕŕ�ƎĚūƎŕĚ�îƥ�ƑĿƙŒ�ūĲ�ČŕĿŞîƥĚ�ĺĚîƥ�ǅĺĿŕĚ�ƑĚƥƭƑŠĿŠĳ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�ȳĿŠČŕƭēĿŠĳ�ūĲĲƙĚƥƙȴ�ƥū�ŠĚƥȹǕĚƑū�
ċǋ�ǨǦǫǦȦ

¹ĺĚ�îČƥĿūŠƙ�ƎƑūƎūƙĚē�ĲūƑ�ĚîČĺ�ƎĺîƙĚ�ƙƭƎƎūƑƥ�ƥĺĚƙĚ�ƥĺĚŞĚƙȡ�ċƭƥ�ƥĺĿƙ�ēūĚƙ�Šūƥ�ĿŞƎŕǋ�ƥĺîƥ�ČĚƑƥîĿŠ�îČƥĿūŠƙ�
ǅūƭŕē�Šūƥ�ŠĚĚē�ƥū�ċĚ�ƭŠēĚƑƥîŒĚŠ�îŠē�ƙƭƙƥîĿŠĚē�ēƭƑĿŠĳ�ūƥĺĚƑ�ƎĺîƙĚƙ�ūƑ�ƥĺĚ�ĚŠƥĿƑĚ�ŕĿĲĚƥĿŞĚ�ūĲ�ƥĺĚ�ƑūîēŞîƎ�
îŠē�ƎūƙƙĿċŕǋ�ċĚǋūŠēȦ�¹ĺĚ�ƑūîēŞîƎ�Ŀƙ�ĲƑūŠƥŕūîēĚē�ǅĿƥĺ�ŠĚîƑȹƥĚƑŞ�îČƥĿūŠƙ�ċĚČîƭƙĚ�ūĲ�ƥĺĚ�ƭƑĳĚŠČǋ�ūĲ�ĿŠƥĚƑ-
ǄĚŠƥĿūŠƙ�îŠē�ƎƑĚƎîƑîƥĿūŠƙ�ŠĚĚēĚē�Šūǅ�îŠē�ċĚČîƭƙĚ�ūĲ�ĳƑĚîƥĚƑ�ƭŠČĚƑƥîĿŠƥĿĚƙ�ĿŠ�ŕîƥĚƑ�ƑūîēŞîƎ�ǋĚîƑƙȦ� 
OĚŠČĚȡ�Ŀƥ�Ŀƙ�î�ƑūŕŕĿŠĳ�ƎŕîŠ�ƥĺîƥ�Şƭƙƥ�ċĚ�ƑĚǄĿĚǅĚēȡ�ƭƎēîƥĚēȡ�îŠē�ČūŠČƑĚƥĿǕĚē�ƑĚĳƭŕîƑŕǋȦ

¹ĺĿƙ�ƑūîēŞîƎ�Şƭƙƥ�ĳĚŠĚƑîŕĿǕĚȡ�ƭƙĿŠĳ�ƙƎĚČĿǛČ�îČƥĿūŠƙ�îƙ�ĚǊîŞƎŕĚƙȫ�Ŀƥ�ēūĚƙ�Šūƥ�ƎƑūǄĿēĚ�ƙƎĚČĿǛČ�ēĚƥîĿŕƙ�ūŠȡ� 
ĲūƑ�ĚǊîŞƎŕĚȡ�ĿŠČĚŠƥĿǄĚ�ƙČĺĚŞĚƙȡ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�îŠē�ƥĚČĺŠūŕūĳĿĚƙȦ�¹ĺĿƙ�ĿŠĲūƑŞîƥĿūŠ�Ŀƙ�îǄîĿŕîċŕĚ�ĿŠ�ƥĺĚ�ċîČŒ-
ĳƑūƭŠē�ƑĚƎūƑƥƙ�ĲūƑ�ƥĺĿƙ�ƑūîēŞîƎ�îŠē�ūƥĺĚƑ�ƎƭċŕĿČîƥĿūŠƙȦ��ŕƥĺūƭĳĺ�ƥĺĿƙ�ƙĚČƥĿūŠ�ČūŠƥîĿŠƙ�î�ċƑĿĚĲ�ūǄĚƑǄĿĚǅ�ūĲ�
ƥĺĚ�ƑūîēŞîƎ�îČČūƑēĿŠĳ�ƥū�ƙĚČƥūƑȡ�ēĚǄĚŕūƎŞĚŠƥ�ūĲ�ēĚƥîĿŕĚē�ƙĚČƥūƑ�îŠē�ČūƭŠƥƑǋ�ƑūîēŞîƎƙ�ūĲ�îČƥĿūŠƙȡ�ŕĿŠŒĚē�ƥū�
ƥĺĿƙ�ĳŕūċîŕ�ƑūîēŞîƎȡ�ƙĺūƭŕē�ċĚ�ČūŠƙĿēĚƑĚē�îƙ�ƎîƑƥ�ūĲ�ŠĚǊƥ�ƙƥĚƎƙȦ�

ROADMAP ACTIONS ACCORDING TO SECTOR
¹ĺĿƙ�ƑūîēŞîƎ�Ŀƙ�ċîƙĚē�ūŠ�ċîČŒĳƑūƭŠē�ƑĚƙĚîƑČĺ�ČūŠēƭČƥĚē�ĲūƑ�ēĿĲĲĚƑĚŠƥ�ƭƙĚƑ�ĳƑūƭƎƙ�îŠē�ČūūŕĿŠĳ�ƙĚČƥūƑƙ�ƥĺîƥ�
ƙƭĳĳĚƙƥƙ�ƎƑĿūƑĿƥǋ�îƑĚîƙ�ūĲ�ĿŠƥĚƑǄĚŠƥĿūŠ�îŠē�ƙĚČƥūƑȹƙƎĚČĿǛČ�îČƥĿūŠƙȡ�Şūƙƥ�ūĲ�ǅĺĿČĺ�îƑĚ�ČŕƭƙƥĚƑĚē�ĿŠ�ƥĺĚ�ĚîƑŕǋ�
ǋĚîƑƙ�ūĲ�ƥĺĚ�ƑūîēŞîƎ�ȳØūƑŕē��îŠŒ�ǨǦǨǦȴȦ��ČƥĿūŠƙ�ƙƭĳĳĚƙƥĚē�ĿŠ�ċîČŒĳƑūƭŠē�ƑĚƎūƑƥƙ�îƑĚ�ƙƭŞŞîƑĿǕĚē� 
in Appendix B. 

The report on the building sector�ȳ/¬q�¡�ǨǦǨǦîȫ�ǨǦǨǦċȴ�îēǄūČîƥĚƙ�ĲūƑ�îŠ�ĿŠƥĚĳƑîƥĚē�îƎƎƑūîČĺ�ūĲ� 
ƑĚēƭČĿŠĳ�ĚŕĚČƥƑĿČîŕ�ŕūîēƙ�ĲūƑ�ČūūŕĿŠĳ�ƭƙĿŠĳ�ƎîƙƙĿǄĚ�ČūūŕĿŠĳȡ�ĚƐƭĿƎƎĿŠĳ�îŠē�ƙĚƑǄĿŠĳ�ČūūŕĿŠĳ�ŕūîēƙ�ǅĿƥĺ�
ĚĲǛČĿĚŠƥ�îŠē�ŕūǅȹČŕĿŞîƥĚȹĿŞƎîČƥ�ƥĚČĺŠūŕūĳĿĚƙȡ�îŠē�ūƎƥĿŞĿǕĿŠĳ�îŠē�ČūŠƥƑūŕŕĿŠĳ�ČūūŕĿŠĳ�ŕūîēƙ�ƥū�ĚŠƙƭƑĚ�ƥĺîƥ�
ČūūŕĿŠĳ�Ŀƙ�ēĚŕĿǄĚƑĚē�ūŠŕǋ�ǅĺĚƑĚ�îŠē�ǅĺĚŠ�ŠĚĚēĚēȦ�¹ĺĚ�ƙƥƑîƥĚĳǋ�Ŀƙ�ċƭĿŕƥ�îƑūƭŠē�ūƎƎūƑƥƭŠĿƥĿĚƙ�ƥū�îČČĚŕĚƑîƥĚ�
îČČĚƙƙ�ƥū�ƙƭƙƥîĿŠîċŕĚ�ƙƎîČĚ�ČūūŕĿŠĳȡ�ĿŠČŕƭēĿŠĳ�ŕĚǄĚƑîĳĿŠĳ�ƥĺĚ�Ĳƭŕŕ�ƎūƥĚŠƥĿîŕ�ūĲ�ƎîƙƙĿǄĚ�ČūūŕĿŠĳȡ�îēēƑĚƙƙĿŠĳ 
ČūŠƙƭŞĚƑ�ǛƑƙƥȹČūƙƥ�ċĿîƙȡ�ĚƙƥîċŕĿƙĺĿŠĳ�ĚĲĲĚČƥĿǄĚ�ƎūŕĿČǋ�îŠē�ƑĚĳƭŕîƥūƑǋ�ĲƑîŞĚǅūƑŒƙȡ�ēĚǄĚŕūƎĿŠĳ�ĿŠƙƥĿƥƭƥĿūŠîŕ�
îŠē�ƎƑūĲĚƙƙĿūŠîŕ�ČîƎîČĿƥǋȡ�ĚŠîċŕĿŠĳ�îČČĚƙƙ�ƥū�ǛŠîŠČĚȡ�ƑîĿƙĿŠĳ�îǅîƑĚŠĚƙƙ�ūĲ�ƥĺĚ�ċĚŠĚǛƥƙ�ūĲ�ƙƭƙƥîĿŠîċŕĚ 
ƙƎîČĚ�ČūūŕĿŠĳ�îŠē�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ĿŠ�ċƭĿŕēĿŠĳƙȡ�îČČĚŕĚƑîƥĿŠĳ�ƥĚČĺŠūŕūĳǋ�ĿŠŠūǄîƥĿūŠȡ�îŠē�ČîƎƥƭƑĿŠĳ�ƥĺĚ�
ūƎƎūƑƥƭŠĿƥǋ�ƥū�ƑĚēƭČĚ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ĚŠĚƑĳǋ�ƭƙĚ�ǅĺĿŕĚ�ƑĚƎŕîČĿŠĳ�ĺĿĳĺȹHØ¡�ƑĚĲƑĿĳĚƑîŠƥƙ�ǅĿƥĺ�ŕūǅȹHØ¡�
ūƑ�ŠîƥƭƑîŕ�ƑĚĲƑĿĳĚƑîŠƥƙȦ�

TŠƥĚƑǄĚŠƥĿūŠƙ�ƥū�îēēƑĚƙƙ�ŞîƑŒĚƥ�ċîƑƑĿĚƑƙ�îŠē�îēǄîŠČĚ�ƙƭƙƥîĿŠîċŕĚ�ƙƎîČĚ�ČūūŕĿŠĳ�îƑĚ�ĳƑūƭƎĚē�ĿŠƥū�ƥĺƑĚĚ�
ūǄĚƑîƑČĺĿŠĳ�ƙƥƑîƥĚĳĿĚƙȠ�ĚƙƥîċŕĿƙĺĿŠĳ�î�ƙƭƎƎūƑƥĿǄĚ�ƎūŕĿČǋ�îŠē�ƑĚĳƭŕîƥūƑǋ�ĚŠǄĿƑūŠŞĚŠƥȡ�ČƑĚîƥĿŠĳ�ǛŠîŠČĿîŕ�
ĿŠƙƥƑƭŞĚŠƥƙ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ƥū�ŞîŒĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îĲĲūƑēîċŕĚȡ�îŠē�ĿŠČƑĚîƙĿŠĳ�îǅîƑĚŠĚƙƙ�îŠē�
ČîƎîČĿƥǋ�ƥū�ĿŞƎƑūǄĚ�ƥĚČĺŠūŕūĳǋȦ���ƙîŞƎŕĚ�ƑūîēŞîƎ�Ŀƙ�ƎƑĚƙĚŠƥĚē�ƥĺîƥ�ČūŠƙĿƙƥƙ�ūĲ�ƥĺĚ�ĲūŕŕūǅĿŠĳ�ƙƥĚƎƙȠ�ĚŕĚǄîƥĚ�
ČūūŕĿŠĳ�îƙ�î�ƎƑĿūƑĿƥǋ�îƑĚîȡ�ĚƙƥîċŕĿƙĺ�ƎūŕĿČĿĚƙ�ƥū�ƙƥĿŞƭŕîƥĚ�ŞîƑŒĚƥ�ēĚŞîŠē�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ƙƎîČĚ�ČūūŕĿŠĳȡ�
ĚǊƎîŠē�îǅîƑĚŠĚƙƙ�ūĲ�îŠē�ƙƥĿŞƭŕîƥĚ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�ċƭĿŕēĿŠĳ�ƎƑîČƥĿČĚƙȡ�îŠē�îƎƎŕǋ�ČƑūƙƙȹČƭƥƥĿŠĳ�ŞîƑŒĚƥ�
ĚŠîċŕĚƑƙ�ȳǛŠîŠČĿîŕ�îŠē�ūƥĺĚƑ�ĿŠƙƥƑƭŞĚŠƥƙ�ƥĺîƥ�îČČĚŕĚƑîƥĚ�ŞîƑŒĚƥ�ƥƑîŠƙĿƥĿūŠȴȦ
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The report on urban cooling�ȳ/¬q�¡�ǨǦǨǦČȴ�ĿŠēĿČîƥĚƙ�ƥĺîƥ�ƥĺĚ�ČĺūĿČĚƙ�ČĿƥĿĚƙ�ŞîŒĚ�ǅĺĚŠ�ēĚČĿēĿŠĳ�ǅĺĚƑĚ�
îŠē�ĺūǅ�ƥū�ċƭĿŕē�îŠē�ēĚǄĚŕūƎ�ƥĺĚĿƑ�ƭƑċîŠ�îƑĚîƙ�îŠē�ǅĺĿČĺ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ŞîƥĚƑĿîŕƙ�ƥū�ƭƙĚ�ČîŠ�ŕūČŒ�ƥĺĚŞ�
ĿŠƥū�ƎîƥƥĚƑŠƙ�ūĲ�ĚǊČĚƙƙĿǄĚ�ƭƑċîŠ�ĺĚîƥ�ĲūƑ�ēĚČîēĚƙȦ�¹ĚČĺŠĿČîŕ�ƙūŕƭƥĿūŠƙ�ĲūƑ�Čūūŕ�ČĿƥĿĚƙ�ĿŠČŕƭēĚ�ƙūŕîƑȹƑĚǜĚČƥĿǄĚ�
îŠē�ƎĚƑŞĚîċŕĚ�ĳƑĚĚŠ�ƙƭƑĲîČĚƙ�ȳƑūūĲƙȡ�ǅîŕŕƙȡ�ƎîǄĚŞĚŠƥƙȡ�ƥƑĚĚƙȡ�ƎîƑŒƙȡ�ǅîƥĚƑ�ĲĚîƥƭƑĚƙȴȡ�ĺĚîƥȹƑĚƙĿŕĿĚŠƥ�ƎŕîŠŠĿŠĳ�
ȳƭƑċîŠ�ēĚƙĿĳŠȡ�ċƭĿŕēĿŠĳ�ĿŠĲƑîƙƥƑƭČƥƭƑĚȡ�ĺĚîƥȹĳĚŠĚƑîƥĿŠĳ�ƥĚČĺŠūŕūĳǋȡ�ƥƑîŠƙƎūƑƥȴȡ�îŠē�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ȳƥĺĚƑŞîŕ�
ĿŠƙƭŕîƥĿūŠȡ�ēĿƙƥƑĿČƥ�ČūūŕĿŠĳȴȦ��ƭĿŕēĿŠĳ�ČūēĚƙ�îŠē�ƎŕîŠŠĿŠĳ�ƑĚĳƭŕîƥĿūŠƙ�ČîŠ�ƎƑūŞūƥĚ�îŕŕ�ūĲ�ƥĺĚƙĚ�ŞĚîƙƭƑĚƙȦ

¹ĺĚ�ƑĚƎūƑƥ�ƎƑūƎūƙĚƙ�î�ĲƑîŞĚǅūƑŒ�ĲūƑ�îŠ�ĿŠČŕƭƙĿǄĚȡ�ĿŠƥĚĳƑîƥĚē�îƎƎƑūîČĺ�ƥū�ĺĚŕƎ�ČĿƥĿĚƙ�ēĚǄĚŕūƎ�ŕūČîŕŕǋ�îƎ-
ƎƑūƎƑĿîƥĚ�ČūūŕĿŠĳ�ƙƥƑîƥĚĳĿĚƙ�ċǋ�ƥîŒĿŠĳ�ƙƥūČŒȡ�ĚŠĳîĳĿŠĳ�ƙƥîŒĚĺūŕēĚƑƙȡ�ĳîƥĺĚƑĿŠĳ�îŠē�îŠîŕǋǕĿŠĳ�ēîƥîȡ�îŠē�
ēĚǄĚŕūƎĿŠĳ�ƎūŕĿČǋȦ�¹ĺĚ�ƑĚƎūƑƥ�ƎƑĚƙĚŠƥƙ�ŞūƑĚ�ƥĺîŠ�ǨǦ�ƎūŕĿČĿĚƙȡ�ƎƑūĳƑîŞƙȡ�îŠē�ĚǊîŞƎŕĚƙ�ĲƑūŞ�ČĿƥĿĚƙ�îƑūƭŠē�
ƥĺĚ�ǅūƑŕē�ĳƑūƭƎĚē�ĿŠƥū�ĲūƭƑ�ČîƥĚĳūƑĿĚƙȵîǅîƑĚŠĚƙƙ�ƑîĿƙĿŠĳȡ�ŕĚîēĿŠĳ�ċǋ�ĚǊîŞƎŕĚȡ�ĿŠČĚŠƥĿǄĚƙȡ�ŞîŠēîƥūƑǋ�
îČƥĿǄĿƥĿĚƙȵîŠē�ƑĚČūŞŞĚŠēƙ�ƥĺĚ�ĲūŕŕūǅĿŠĳ�ƑūîēŞîƎ�îČƥĿūŠƙȠ�ēĚǄĚŕūƎ�î�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠȫ�ĿēĚŠƥĿĲǋ�ĺĚîƥȹǄƭŕ-
ŠĚƑîċŕĚ�îƑĚîƙ�îŠē�ƎūƎƭŕîƥĿūŠƙȫ�ēĚŞūŠƙƥƑîƥĚ�ƭƑċîŠ�ČūūŕĿŠĳ�ƙƥƑîƥĚĳĿĚƙ�ǅĿƥĺ�ƎĿŕūƥ�ƎƑūŏĚČƥƙȫ�ĚŠĳîĳĚ�ƥĺĚ�ƎƭċŕĿČȫ�
ŕĚîē�ċǋ�ĚǊîŞƎŕĚ�ȳƥū�ČƑĚîƥĚ�ŕūČîŕ�ČîƎîČĿƥǋȴȫ�ŞîŒĚ�ƭƑċîŠ�ČūūŕĿŠĳ�ŞĚîƙƭƑĚƙ�ƥĺĚ�ƙƥîŠēîƑē�ȳċƭĿŕēĿŠĳ�ČūēĚƙȡ�ƭƑċîŠ�
ēĚƙĿĳŠ�ƎƑĿŠČĿƎŕĚƙȴȫ�ČūŠƙĿēĚƑ�ĿŠČĚŠƥĿǄĚƙȫ�ĚǊƎîŠē�ƑĚǜĚČƥĿǄĚ�ƙƭƑĲîČĚƙȡ�ǅîƥĚƑȡ�ĳƑĚĚŠ�ƙƎîČĚƙ�ȳƭƑċîŠ�ĲūƑĚƙƥƑǋȴȫ�
ĿŠǄĚƙƥ�ĿŠ�ČūūŕĿŠĳȹĿŠĲūƑŞĚē�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ȳƥĺĚƑŞîŕ�ŠĚƥǅūƑŒƙȴ�îŠē�ĿŠƥĚĳƑîƥĿūŠ�ǅĿƥĺ�ĚŕĚČƥƑĿČĿƥǋ�ƙƭƎƎŕǋ�ȳŕūîē�
ŞîŠîĳĚŞĚŠƥȴȫ�îŠē�ǅūƑŒ�ǅĿƥĺ�ūƥĺĚƑ�ČĿƥĿĚƙȦ

¹ĺĚ�ƑĚƎūƑƥ�ūŠ�ČūūŕĿŠĳ�ĿŠ�industrial and large commercial facilities�ȳTG �ǨǦǨǦȴ�ēĿƙČƭƙƙĚƙ�ƙǋƙƥĚŞĿČ�ĺƭƑēŕĚƙ�
ƥĺîƥ�ČūŞŞĚƑČĿîŕ�ēĚČĿƙĿūŠ�ŞîŒĚƑƙ�ĲîČĚ�ĿŠ�ƎƑūČƭƑĿŠĳ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȡ�ČūŠƙĿēĚƑƙ�ƥĺĚ�ƑūŕĚ�ūĲ�ƑĚĳƭŕîƥū-
Ƒǋ�ŞĚîƙƭƑĚƙ�ĲūƑ�ČūŞƎîŠǋ�ēĚČĿƙĿūŠ�ŞîŒĿŠĳȡ�ƎƑūǄĿēĚƙ�ĚǊîŞƎŕĚƙȡ�îŠē�ƎƑĚƙĚŠƥƙ�ƎūƙƙĿċŕĚ�ƙūŕƭƥĿūŠƙȡ�ĿŠČŕƭēĿŠĳȠ�

• �'ĚǄĚŕūƎ�ĳƭĿēîŠČĚ�ŠūƥĚƙȡ�ƥūūŕƙȡ�îŠē�ƥƑîĿŠĿŠĳ�ūŠ�ƑĿƙŒƙȡ�ĿŞƎîČƥƙȡ�îŠē�Čūƙƥ�ūĲ�ĺĚîƥ�ƙƥƑĚƙƙȫ�ūƎƥĿŞîŕ�
ƑĚƎŕîČĚŞĚŠƥ�ūƑ�ƭƎĳƑîēĚ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȫ�ŕĿĲĚȹČǋČŕĚ�ČūƙƥĿŠĳ�ūĲ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠČǋ�ĿŠǄĚƙƥŞĚŠƥƙȫ�
ĿŞƎƑūǄĚŞĚŠƥ�ĿŠ�ƎƑūČƭƑĚŞĚŠƥ�ƎƑîČƥĿČĚƙȫ�ČūŞƎƭƥĚƑȹîĿēĚē�ŕūîē�îŠîŕǋƙĿƙȡ�ĿŠČŕƭēĿŠĳ�ƎîƙƙĿǄĚ�ċƭĿŕēĿŠĳ�
ŞĚîƙƭƑĚƙ�ƥū�ƑĿĳĺƥȹƙĿǕĚ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȫ�îŠē�ƭƙĚ�ūĲ�ƥĺĚ�TG ȹƙƎūŠƙūƑĚē�/'H/�ƥūūŕ�ĲūƑ�ČūūŕĿŠĳ�ȳî�
ĳƑĚĚŠ�ċƭĿŕēĿŠĳ�ČĚƑƥĿǛČîƥĿūŠ�ƙǋƙƥĚŞ�ĲūČƭƙĚē�ūŠ�ŞîŒĿŠĳ�ċƭĿŕēĿŠĳƙ�ŞūƑĚ�ƑĚƙūƭƑČĚȹĚĲǛČĿĚŠƥȴȦ�

• �~ƎƥĿŞĿǕĚ�ƭƙĚ�ūĲ�ČūūŕĿŠĳ�ċǋ�îŕĿĳŠĿŠĳ�ūƑĳîŠĿǕîƥĿūŠîŕ�ƙƥƑƭČƥƭƑĚȡ�ĚŞƎŕūǋĚĚ�ĿŠČĚŠƥĿǄĚƙȡ�îŠē�ĚǊƥĚƑŠîŕ�ČūŠ-
ƥƑîČƥƙ�ǅĿƥĺ�ĚŠĚƑĳǋ�îŠē�ČūūŕĿŠĳ�ĚĲǛČĿĚŠČǋ�ĳūîŕƙȫ�ĚŠĳîĳĿŠĳ�ǅĿƥĺ�ƥĺĚ�ĚŠĚƑĳǋ�ƭƥĿŕĿƥǋ�ƥū�ĚƙƥîċŕĿƙĺ�ƙîǄĿŠĳƙ�
ĳūîŕƙ�îŠē�ŠĚĳūƥĿîƥĚ�ƑîƥĚ�ĿŠČĚŠƥĿǄĚƙ�ƥū�ŞîŠîĳĚ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙȫ�îŠē�ČūŠēƭČƥĿŠĳ�ƎƑĚǄĚŠƥîƥĿǄĚ�îŠē�
ƎƑĚēĿČƥĿǄĚ�ŞîĿŠƥĚŠîŠČĚ�ĲūƑ�ĺĚîƥĿŠĳȡ�ǄĚŠƥĿŕîƥĿūŠȡ�îŠē�� �ĚƐƭĿƎŞĚŠƥȦ�

• �TŠƥƑūēƭČĚ�ǛŠîŠČĿîŕ�ĿŠČĚŠƥĿǄĚƙ�ƥū�îČČĚŕĚƑîƥĚ�ƑĚƎŕîČĚŞĚŠƥ�ūĲ�ĿŠĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙ�ƥĺîƥ�ƭƙĚ 
ĺǋēƑūČĺŕūƑūǜƭūƑūČîƑċūŠƙ�ūƑ�OG ȹċîƙĚē�ƑĚĲƑĿĳĚƑîŠƥƙȦ�
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The report on the transport sector ȳ�ǋƑĚƙȡ�¬ƥîŠŒĚǄĿČĺȡ�îŠē�'ĿĚĺŕ�ǨǦǨǦȴ�ēĿƙČƭƙƙĚƙ�ŠĚǅ�ƙūŕƭƥĿūŠƙ�ĲūƑ�ČūūŕĿŠĳ 
ĿŠ�ĳƑūƭŠē�ƥƑîŠƙƎūƑƥîƥĿūŠ�ȳČîƑƙȡ�ċƭƙƙĚƙȴ��îŠē�ƥƑîŠƙƎūƑƥ�ƑĚĲƑĿĳĚƑîƥĿūŠ�ƭŠĿƥƙ�ȳƑĚĲƑĿĳĚƑîƥĚē�ƥƑƭČŒƙȡ�ƙĺĿƎƎĿŠĳ�ČūŠ-
ƥîĿŠĚƑƙȴȦ�¹ĺĚ�ƑĚƎūƑƥ�ČūǄĚƑƙ�ƥĺĚ�ēūŞĿŠîŠƥ�ƥĚČĺŠūŕūĳĿĚƙȡ�îŕƥĚƑŠîƥĿǄĚ�ƥĚČĺŠūŕūĳǋ�ūƎƥĿūŠƙȡ�îŠē�ƎūƥĚŠƥĿîŕ�ĲūƑ�ŠĚǅ�
ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�îŠē�ƑĚČūŞŞĚŠēƙ�ƑĚĳƭŕîƥūƑǋ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ƥū�ĿŠČƑĚîƙĚ�ĚĲǛČĿĚŠČǋ�îŠē�ƑĚēƭČĚ�HOH�ĚŞĿƙƙĿūŠƙ�
ĲƑūŞ�ŞūċĿŕĚ�ČūūŕĿŠĳȠ�

• HĚŠĚƑîƥĚ�ēîƥî�îŠē�ĿŞƎƑūǄĚ�îƙƙĚƙƙŞĚŠƥ�ūĲ�ĚƐƭĿƎŞĚŠƥ�ƙƥūČŒȦ

• �ØūƑŒ�ǅĿƥĺ�ƙƎĚČĿîŕĿǕĚē�ȳĿŠƥĚƑŠîƥĿūŠîŕȴ�ūƑĳîŠĿǕîƥĿūŠƙ�ƥū�ČƑĚîƥĚ�ūƑ�ĚŠĺîŠČĚ�ĿŠƥĚƑŠîƥĿūŠîŕ 
standards for new and used cars and transportation of perishable food.

• �TŠČƑĚîƙĚ�ƥƑîŠƙƎîƑĚŠČǋ�ūĲ�ĚŠĚƑĳǋ�ƭƙĚ�îŠē�ĚŞĿƙƙĿūŠƙ�ȳĚȦĳȦȡ�ċǋ�ĿŠČŕƭēĿŠĳ�� �ĿŠ�ǄĚĺĿČŕĚ 
ƥĚƙƥĿŠĳ�ƎƑūƥūČūŕƙȴȦ

• 'ĚǄĚŕūƎ�îŠē�ĿŞƎŕĚŞĚŠƥ�î�ƙŒĿŕŕƙ�ƎƑūĳƑîŞ�ĿŠ�ƥĺĚ�îƭƥūŞūƥĿǄĚ�ƙĚČƥūƑ�ȳĚȦĳȦȡ�ĺîŠēŕĿŠĳ�ūĲ�ƑĚĲƑĿĳĚƑîŠƥƙȴȦ

• �¡ƑūǄĿēĚ�ĳƭĿēîŠČĚ�ūŠ�ĚƐƭĿƎŞĚŠƥ�ƙƎĚČĿǛČîƥĿūŠƙ�îŠē�Şūēîŕ�ƙĺĿĲƥƙ�ĲūƑ�ƎūŕĿČǋŞîŒĚƑƙ�ƥū�îēēƑĚƙƙ 
ĿŠČƑĚîƙĿŠĳ�ĺĚîƥ�îŠē�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳȦ

• �ÀŠēĚƑƙƥîŠē�ƥĺĚ�ĿŞƎîČƥƙ�ūĲ�q� �îŠē�ƥĚŞƎĚƑîƥƭƑĚȹČūŠƥƑūŕŕĚē�ŕūĳĿƙƥĿČƙ�ĿŠ�ƥĺĚ�ƥƑîŠƙĿƥĿūŠ�ƥū 
ĚŕĚČƥƑĿČ�ŞūċĿŕĿƥǋ�îŠē�ĚȹŕūĳĿƙƥĿČƙȦ

The report on agricultural and food cold chains�ȳ¡ĚƥĚƑƙ�ǨǦǧǯċȴ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ĚČūŠūŞĿĚƙ�ēĿƙČƭƙƙĚƙ�ƥĺĚ�
ČĺîŕŕĚŠĳĚƙ�ūĲ�ƑĚēƭČĿŠĳ�Ĳūūē�ŕūƙƙ�ċǋ�ĚǊƎîŠēĿŠĳ�Čūŕē�ČĺîĿŠ�ČîƎîČĿƥǋ�ƐƭĿČŒŕǋ�îŠē�îĲĲūƑēîċŕǋ�ǅĺĿŕĚ�ŞĿŠĿŞĿǕĿŠĳ�
HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ĚŠĚƑĳǋ�îŠē�ƑĚĲƑĿĳĚƑîŠƥ�ƭƙĚȦ�¹ĺĚ�ƑĚƎūƑƥ�ČūŠŠĚČƥƙ�ƥĺĚƙĚ�ČĺîŕŕĚŠĳĚƙ�ǅĿƥĺ�ūƎƎūƑƥƭŠĿƥĿĚƙ�ƥū�
ĿŠČƑĚîƙĚ�îĳƑĿČƭŕƥƭƑîŕ�ƎƑūēƭČƥĿǄĿƥǋ�îŠē�ƑƭƑîŕ�ĿŠČūŞĚƙ�ċǋ�ƎƑūǄĿēĿŠĳ�îČČĚƙƙ�ƥū�Čūŕē�ČĺîĿŠ�ŕūĳĿƙƥĿČƙ�îŠē�ČūūŕĿŠĳ�
ĲūƑ�ƎƑūēƭČƥĿǄĚ�ƎƭƑƎūƙĚƙȦ�¹ĺĚ�ƑĚƎūƑƥɄƙ�ƑĚČūŞŞĚŠēîƥĿūŠƙ�ĿŠČŕƭēĚȠ�

•  ÀŠēĚƑƙƥîŠē�ƥĺĚ�ĿŞƎŕĿČîƥĿūŠƙ�ūĲ�Čūŕē�ČĺîĿŠ�ēĚǄĚŕūƎŞĚŠƥ�ĲūƑ�ĳŕūċîŕ�ŠƭƥƑĿƥĿūŠȡ�ĲĚĚēĿŠĳ�ƥĺĚ�ǅūƑŕēȡ 
îŠē�ƎƑūƥĚČƥĿŠĳ�ƙŞîŕŕĺūŕēĚƑ�ĲîƑŞĚƑƙ�ƙĿŞƭŕƥîŠĚūƭƙŕǋȦ�

• TŞƎƑūǄĚ�ŞūŠĿƥūƑĿŠĳ�ƥūūŕƙ�îŠē�ēîƥî�ČūŕŕĚČƥĿūŠ�ūŠ�Ĳūūē�ŕūƙƙ�îŕūŠĳ�ƥĺĚ�Čūŕē�ČĺîĿŠȦ�

• �'ĚǄĚŕūƎ�ƥūūŕ�ŒĿƥƙ�ĲūƑ�îƙƙĚƙƙŞĚŠƥ�ūĲ�ŞūċĿŕĚ�îŠē�ƙƥîƥĿūŠîƑǋ�Čūŕē�ČĺîĿŠ�ŠĚĚēƙ�ǅĿƥĺĿŠ 
îŠ�ĿŠƥĚĳƑîƥĚē�ƙǋƙƥĚŞȦ�

• ¬Ěƥ�ĿŠēƭƙƥƑǋ�ƥîƑĳĚƥƙ�ĲūƑ�ƑĚēƭČĿŠĳ�Ĳūūē�ŕūƙƙ�îŠē�ƎĺîƙĿŠĳ�ūƭƥ�ĺĿĳĺȹĚŞĿƙƙĿūŠ�ƥĚČĺŠūŕūĳǋȦ

• /ŠČūƭƑîĳĚ�ŞîƑŒĚƥ�ƙƭƎƎŕǋ�ūĲ�îĲĲūƑēîċŕĚȡ�ƙƭƙƥîĿŠîċŕĚ�ūŠȹ�îŠē�ūĲĲȹĳƑĿē�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȦ

• �¬ƭƎƎūƑƥ�ƑĚƙĚîƑČĺ�ƥū�ŞîƎ�ƙƭƙƥîĿŠîċŕĚ�Čūŕē�ČĺîĿŠ�ƥĚČĺŠūŕūĳǋ�îŠē�ĚČūŠūŞĿČ�îŠē 
ēĚǄĚŕūƎŞĚŠƥ�ƙČĚŠîƑĿūƙȦ�

• /ŠĳîĳĚ�ƙƥîŒĚĺūŕēĚƑƙ�ƥū�ēĚǛŠĚ�Čūŕē�ČĺîĿŠ�ƙƥƑîƥĚĳĿĚƙȡ�ĿŠǄĚƙƥŞĚŠƥ�ŠĚĚēƙȡ�îŠē�ƑĿƙŒ�ƙĺîƑĿŠĳȦ

• �'ĚǄĚŕūƎ�îēîƎƥîċŕĚ�Čūŕē�ČĺîĿŠ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�îŠē�ŞūċĿŕĚ�ēîƥî�ƎŕîƥĲūƑŞƙ�îċŕĚ�ƥū�ƙĚƑǄĚ 
ƙŞîŕŕ�îĳƑĿČƭŕƥƭƑîŕ�ƎƑūēƭČĚƑƙ�ċǋ�ŞîƥČĺĿŠĳ�ƙƭƎƎŕǋ�îŠē�ēĚŞîŠēȡ�ČūŠƥƑūŕŕĿŠĳ�ƙĚƑǄĿČĚ�ƐƭîŕĿƥǋȡ 
îŠē�ĲîČĿŕĿƥîƥĿŠĳ�ƎîǋŞĚŠƥƙȦ



83

S
EC

T
IO

N
 FIV

E: R
O

A
D

M
A

P
 O

V
E

R
V

IE
W

Access to rural cooling�Ŀƙ�ēĿƙČƭƙƙĚē�ĿŠ�î�ČūŞƎîŠĿūŠ�ƑĚƎūƑƥ�ȳ¡ĚƥĚƑƙ�ǨǦǧǯČȴ�ƥĺîƥ�ŕĿŠŒƙ�ƑƭƑîŕ�ČūūŕĿŠĳ�îŠē�Čūŕē�
ČĺîĿŠƙ�îŠē�ĚŞƎĺîƙĿǕĚƙ�ƥĺĚ�ČūŠƥƑĿċƭƥĿūŠ�ūĲ�ƑƭƑîŕ�ČūūŕĿŠĳ�ƥū�ƥĺĚ�¬'HƙȦ�Tƥ�ēĿƙČƭƙƙĚƙ�ƙǋƙƥĚŞƙ�îƎƎƑūîČĺĚƙ�ƥū�
Ĳūūē�ƙĚČƭƑĿƥǋȡ�ČūŠŠĚČƥĿǄĿƥǋȡ�îŠē�ƑƭƑîŕ�ĿŠČūŞĚƙȫ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�ĲūƑ�ŕĿǄĿŠĳȡ�ŕĚîƑŠĿŠĳȡ�ǅūƑŒĿŠĳȡ�îŠē�ČūŠŠĚČƥĿǄĿƥǋȫ�
îŠē�ĺĚîŕƥĺ�ƙĚƑǄĿČĚƙȡ�ĿŠČŕƭēĿŠĳ�ƙîĲĚ�ƙƥūƑîĳĚ�îŠē�ƥƑîŠƙƎūƑƥîƥĿūŠ�ūĲ�ǄîČČĿŠĚƙ�îŠē�ŞĚēĿČĿŠĚƙȦ�¹ĺĚ�ƑĚƎūƑƥ�ŞîŒĚƙ�
ƥĺĚ�ĲūŕŕūǅĿŠĳ�ƑĚČūŞŞĚŠēîƥĿūŠƙȠ

• TŠǄĚƙƥ�ĿŠ�ƥĺĚ�ŞĚēĿČîŕ�îŠē�ǄîČČĿŠĚ�Čūŕē�ČĺîĿŠ�ƥū�ƎƑĚƎîƑĚ�ĲūƑ� ~×T'ȹǧǯ�ǄîČČĿŠîƥĿūŠȦ

• � ūŠēƭČƥ�î�ŠĚĚēƙ�îƙƙĚƙƙŞĚŠƥ�ĲūƑ�ƑƭƑîŕ�ČūūŕĿŠĳ�ĿŠ�ēĿĲĲĚƑĚŠƥ�ČūƭŠƥƑĿĚƙ�îŠē�ĿŠČŕƭēĚ�îČČĚƙƙ�ƥū�ƑƭƑîŕ 
ČūūŕĿŠĳ�ĿŠ�s �¡ƙȦ

• �'ĚǄĚŕūƎ�ƙƥƑîƥĚĳĿĚƙ�ĲūƑ�îŠ�ĿŠƥĚĳƑîƥĚē�Čūŕē�ČĺîĿŠ�ȳĿŠČŕƭēĿŠĳ�ĲūƑ�ŞĚēĿČĿŠĚƙ�îŠē�ǄîČČĿŠĚƙȴ�îŠē�ƑƭƑîŕ�
ČūūŕĿŠĳ�ȳČūŞŞƭŠĿƥǋ�ČūūŕĿŠĳ�ĺƭċƙȴȦ

• �/ŠČūƭƑîĳĚ�ēĚǄĚŕūƎŞĚŠƥ�îŠē�ƎĿŕūƥĿŠĳ�ūĲ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳǋ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ƥū�ŞĚĚƥ�ƑƭƑîŕ�ČūŞ-
ŞƭŠĿƥĿĚƙɄ�ŠĚĚēƙȡ�ĿŠČŕƭēĿŠĳ�ĲūƑ�îĳƑĿČƭŕƥƭƑîŕȡ�ŞĚēĿČîŕȡ�îŠē�ĺĚîŕƥĺ�îƎƎŕĿČîƥĿūŠƙ�îŠē�ĺƭŞîŠ�ČūŞĲūƑƥȦ

• TŠǄĚƙƥ�ĿŠ�ɁŕĿǄĿŠĳ�ŕîċƙɂ�îŠē�ƎĿŕūƥ�ČūŞŞƭŠĿƥǋ�ČūūŕĿŠĳ�ĺƭċƙȦ

• �¬ĺîƑĚ�ŒŠūǅŕĚēĳĚ�îċūƭƥ�ČūūŕĿŠĳ�ĿŠƥĚƑǄĚŠƥĿūŠƙȡ�ČîƙĚ�ƙƥƭēĿĚƙȡ�îŠē�ūĲĲȹĳƑĿē�ČūūŕĿŠĳ�îƎƎŕĿČîƥĿūŠƙ�ǅĿƥĺ�
ƑƭƑîŕ�ČūŞŞƭŠĿƥĿĚƙȦ

• �'ĚǄĚŕūƎ�ƙƥîŠēîƑēƙȡ�ĳƭĿēĚŕĿŠĚƙȡ�ƎūŕĿČĿĚƙȡ�îŠē�ƑĚĳƭŕîƥĿūŠƙ�ĲūƑ�ƑƭƑîŕ�ČūūŕĿŠĳȫ�ǄĿŕŕîĳĚȹŕĚǄĚŕ�ƎƑūēƭČƥĿūŠȫ�
ĺĚîŕƥĺ�ČîƑĚ�îŠē�ČūŞŞƭŠĿƥǋ�ĲîČĿŕĿƥĿĚƙȫ�ŞĚēĿČîŕ�Čūŕē�ČĺîĿŠƙȫ�îŠē�ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�îŠē�ƑĚŕîƥĚē�ĚƐƭĿƎ-
ŞĚŠƥ�ĿŠ�ĺūŞĚƙȡ�ǅūƑŒƎŕîČĚƙȡ�îŠē�ƙČĺūūŕƙȦ

• � ƑĚîƥĚ�ȳǛŠîŠČĿîŕȴ�ĿŠČĚŠƥĿǄĚƙ�ĲūƑ�ƎƑĿǄîƥĚ�ƙĚČƥūƑ�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ƑƭƑîŕ�ČūūŕĿŠĳ�îŠē�ƙƭƎƎūƑƥ�ċƭƙĿŠĚƙƙ�Şūē-
Ěŕƙ�îŠē�ƎƑĿǄîƥĚȹƎƭċŕĿČ�ƎîƑƥŠĚƑƙĺĿƎƙ�ƥū�ūƑĳîŠĿǕĚ�ƑƭƑîŕ�ČūūŕĿŠĳ�ĲîČĿŕĿƥĿĚƙ�ƥĺîƥ�ĺîǄĚ�ƎƑūēƭČƥĿǄĚ�ƎƭƑƎūƙĚƙ�
îŠē�ŞĚĚƥ�ĺƭŞîŠ�ŠĚĚēƙȦ
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PRIORITY STAKEHOLDER ACTIONS
¹îċŕĚ�Ǫ�ƙĺūǅƙ�ƥĺƑĚĚ�ƥǋƎĚƙ�ūĲ�ƎƑĿūƑĿƥǋ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ȳîČƥĿūŠƙȴ�ƥĺîƥ�ĚîČĺ�ƙƥîŒĚĺūŕēĚƑ�ĳƑūƭƎ�ȳîČƥūƑƙȴ�ƙĺūƭŕē�
ƭŠēĚƑƥîŒĚ�ċǋ�ǨǦǨǫ�ƥū�îēǄîŠČĚ�ƥĺĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îĳĚŠēîȦ�

TABLE 4:�¬ƥîŒĚĺūŕēĚƑ��ČƥĿūŠƙȠ�ÀƑĳĚŠƥ�TŠƥĚƑǄĚŠƥĿūŠƙ�ȳǨǦǨǦȶǨǫȴ

ACTORS ACTIONS 1 ACTIONS 2 ACTIONS 3

Governments ¤ĚČūĳŠĿǕĚ�ƭƑĳĚŠČǋ�îŠē�
principles of sustainable 
ČūūŕĿŠĳ�ĚČūŠūŞǋ

�ƙƙĚƙƙ�ČūūŕĿŠĳ 
ŠĚĚēƙ�ƥū�ŞĚĚƥ� 
ƙūČĿūĚČūŠūŞĿČ�ĳūîŕƙ

'ĚǄĚŕūƎ�ŠîƥĿūŠîŕ�ČūūŕĿŠĳ�
action plans and include 
ƥĺĚŞ�ĿŠ�ŠîƥĿūŠîŕŕǋ�ēĚƥĚƑ-
ŞĿŠĚē�ČūŠƥƑĿċƭƥĿūŠƙ�

¬Ěƥ�ĚŞĿƙƙĿūŠƙ�îŠē� 
ĚŠĚƑĳǋ�ŕĿŞĿƥƙ�ƥū�ŞĚĚƥ�
¡îƑĿƙ� ŕĿŞîƥĚ� 
�ĳƑĚĚŞĚŠƥ�ƥîƑĳĚƥƙ

/ŠƙƭƑĚ�ƥĺîƥ�ĚŠĚƑĳǋ�
ƎūŕĿČĿĚƙ�îŠē�ǛŠîŠČĿîŕ�
ŞĚČĺîŠĿƙŞƙ�ƑĚČūĳŠĿǕĚ�
îŠē�ƙƭƎƎūƑƥ�ƥĺĚƑŞîŕ�
ĚŠĚƑĳǋ�îƎƎƑūîČĺĚƙ�

/ŠČūƭƑîĳĚ�ĚĲǛČĿĚŠČǋ�
ȳĚȦĳȦȡ�ŞĿŠĿŞƭŞ�ĚŠĚƑĳǋ�
ƎĚƑĲūƑŞîŠČĚ�ƙƥîŠēîƑēƙȴ�
îŠē�ČūūŕĿŠĳ�ēĚŞîŠē�
reduction

¬ƭƎƎūƑƥ�ƑĚƙĚîƑČĺ�îŠē�
ēĚǄĚŕūƎŞĚŠƥȡ�ČĚŠƥĚƑƙ�ūĲ�
ĚǊČĚŕŕĚŠČĚȡ�ŒŠūǅŕĚēĳĚ�
îŠē�ƥĚČĺŠūŕūĳǋ�ƥƑîŠƙĲĚƑ

ÀŠēĚƑƥîŒĚ�ƙǋƙƥĚŞȹŕĚǄĚŕ�
ēĚŞūŠƙƥƑîƥĿūŠ�ƎƑūŏĚČƥƙ�
ĲūƑ�ƥĚČĺŠūŕūĳǋ�îŠē�ċƭƙĿ-
ŠĚƙƙ�ŞūēĚŕ�ĿŠŠūǄîƥĿūŠƙ

Development 
finance 
institutions

Facilitate cross-sectoral 
îƎƎƑūîČĺĚƙ�ƥū�ČŕĚîŠȡ�
ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ

�ēǄĿƙĚ�îŠē�îƙƙĿƙƥ�ēĚǄĚŕ-
ūƎĿŠĳ�ČūƭŠƥƑǋ�ČŕĿĚŠƥƙ

qîǊĿŞĿǕĚ�ǛŠîŠČĚ�ĲūƑ�
ĿŠǄĚƙƥŞĚŠƥƙ�îŠē�ĿŞƎîČƥ

¡ƑūǄĿēĚ�ǛŠîŠČĿŠĳ�ƥū�
ČĿƥĿĚƙ�ƥū�ƙƭƎƎūƑƥ�ēĚǄĚŕ-
ūƎŞĚŠƥ�îŠē�ĿŞƎŕĚŞĚŠ-
ƥîƥĿūŠ�ūĲ�ŠĚĚēƙȹēƑĿǄĚŠȡ�
ƙǋƙƥĚŞȹǅĿēĚ�ȳċƭĿŕēĿŠĳƙȡ�
ŞūċĿŕĿƥǋȡ�ƭƑċîŠ�ēĚƙĿĳŠȴ�
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�
ƙƥƑîƥĚĳĿĚƙ

¡ƑūǄĿēĚ�ǛŠîŠČĿŠĳ�ƥū�
ƑƭƑîŕ�ČūŞŞƭŠĿƥĿĚƙ�îŠē�
ŕūĳĿƙƥĿČƙ�ƎƑūǄĿēĚƑƙ�ĲūƑ�
sustainable cold chain 
îŠē�ČūŞŞƭŠĿƥǋ�ČūūŕĿŠĳ

Energy sector ~ƎƥĿŞĿǕĚ�ǜĚǊĿċĿŕĿƥǋ�ūĲ�
ĚŕĚČƥƑĿČ�ŠĚƥǅūƑŒƙ�ċǋ 
ĚŠČūƭƑîĳĿŠĳ�îŠē�ŞîŠ-
îĳĿŠĳ�ƥĺĚƑŞîŕ�ŕūîēƙ 
ȳĚȦĳȦȡ�Čūŕē�ƙƥūƑîĳĚȴ

OîƑŠĚƙƙ�ŠîƥƭƑîŕ�îŠē�
ǅîƙƥĚ�ƥĺĚƑŞîŕ�ƑĚƙūƭƑČĚƙ

/ǄîŕƭîƥĚ�ƥĺĚƑŞîŕ� 
ēĚŞîŠēƙ�ūĲ�ŞūċĿŕĚ 
îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�îŠē�
ŞūċĿŕĚ�ƑĚĲƑĿĳĚƑîƥĿūŠ 
ūŠ�ĚŠĚƑĳǋ�ĳƑĿēƙ
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ACTORS ACTIONS 1 ACTIONS 2 ACTIONS 3

Cities ÀƙĚ�ČūūŕĿŠĳȹĿŠĲūƑŞĚē�
ƭƑċîŠ�ēĚƙĿĳŠ�ƥū 
reduce urban heat

'ĚǄĚŕūƎ�ĺĚîƥ�îČƥĿūŠ�
plans and create 
ɁČūūŕɂ�ƙƎîČĚƙ�

qĿƥĿĳîƥĚ�ēĚŞîŠē 
ĲūƑ�îƑƥĿǛČĿîŕ�ČūūŕĿŠĳ

'ĚǄĚŕūƎ�îŠē�ĚŠĲūƑČĚ�
ċƭĿŕēĿŠĳ�ĚŠĚƑĳǋ�ČūēĚ�
ƥū�ƑĚēƭČĚ�ēĚŞîŠē�ĲūƑ�
îƑƥĿǛČĿîŕ�ČūūŕĿŠĳ

¡ŕîŠ�îŠē�ĿŠǄĚƙƥ�ĿŠ�
ƙŞîƑƥ�ƥĺĚƑŞîŕ�ŠĚƥ-
ǅūƑŒƙ�ȳČƑūƙƙȹČĿƥǋ�îŠē�
ŞĿČƑūȹĳƑĿēƙȴ

Agricultural and 
rural community

¡ƑūǄĿēĚ�ƥƑîĿŠĿŠĳ�ūŠ�ČŕĚîŠ�
Čūŕē�ČĺîĿŠ�ƥĚČĺŠūŕūĳǋ�
and related 
ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ

Ensure that cold chains 
ĺîǄĚ�ŕūǅ�ČŕĿŞîƥĚ�îŠē�
ĚŠǄĿƑūŠŞĚŠƥîŕ�ĿŞƎîČƥƙ

'ĚǄĚŕūƎ�ČūŞŞƭŠĿƥǋ�
ČūūŕĿŠĳ�ĺƭċƙ�ĿŠČŕƭēĿŠĳ�
ƙƭƎƎūƑƥĿǄĚ�ċƭƙĿŠĚƙƙȡ�Ǜ-
ŠîŠČĚȡ�ĚČūŠūŞĿČ�ŞūēĚŕƙ

Cooling industry 'ĚŕĿǄĚƑ�ĚƐƭĿƎŞĚŠƥ�ƥū�
ŞîƑŒĚƥ�ƥĺîƥ�ŞĚĚƥƙ 
ƥĺĚ�Hŕūċîŕ� ūūŕĿŠĳ 
¡ƑĿǕĚ�ČƑĿƥĚƑĿî

¹ƑîĿŠ�ĚŠūƭĳĺ�ƥĚČĺŠĿ-
ČĿîŠƙ�ĿŠ�ČŕĚîŠȡ�ĚĲǛČĿĚŠƥ�
ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙ 
ƥū�ŞĚĚƥ�ĲƭƥƭƑĚ�ƑĚĲƑĿĳĚƑî-
ƥĿūŠ�îŠē�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�
needs

Increase research and 
ēĚǄĚŕūƎŞĚŠƥ�ĿŠǄĚƙƥŞĚŠƥ

 ƑĚîƥĚ�ƎĿƎĚŕĿŠĚ�ūĲ�
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�
ĿŠŠūǄîƥĿūŠƙ�ȳĿŠČŕƭēĿŠĳ�
ƙƥĚƎȹČĺîŠĳĚ�ƙūŕƭƥĿūŠƙȴ

Businesses ¡ƑîČƥĿČĚ�ŕĿĲĚȹČǋČŕĚ 
Čūƙƥ�îŠîŕǋƙĿƙ

¬Ěƥ�ǅĺūŕĚȹŕĿĲĚ�ĚƐƭĿƎ-
ŞĚŠƥ�ƎĚƑĲūƑŞîŠČĚ�
ƥîƑĳĚƥƙ

¤ĚĲūƑŞ�ƎƑūČƭƑĚŞĚŠƥ�
process and 
purchase decisions

'ƑĿǄĚ�ċĚĺîǄĿūƑ�ČĺîŠĳĚƙ

ÀƙĚ�ĿŠČĚŠƥĿǄĚƙ�ĲūƑ 
ēĚŞîŠē�ŞĿƥĿĳîƥĿūŠ

'ĚǄĚŕūƎ�îŠē�ƎĿŕūƥ 
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ 
ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ

OîƑŠĚƙƙ�ǅîƙƥĚ�ƥĺĚƑŞîŕ�
ƙƥƑĚîŞƙ�îŠē�ĿŠƥĚĳƑîƥĚ�
ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ 
ƙƥūƑîĳĚ�ƥū�ŞîŠîĳĚ 
ĚŠĚƑĳǋ�ēĚŞîŠē
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ACTORS ACTIONS 1 ACTIONS 2 ACTIONS 3

Banks, 
financiers, 
investors

ÀƙĚ�ČŕĿŞîƥĚ�îŠē�¬ƭƙ-
ƥîĿŠîċŕĚ�'ĚǄĚŕūƎŞĚŠƥ�
HūîŕȶĿŠĲūƑŞĚē�îƭēĿƥƙ�ƥū�
îƙƙĚƙƙ�ƙƭƙƥîĿŠîċĿŕĿƥǋ 
ūĲ�ĿŠǄĚƙƥŞĚŠƥƙ�ĿŠ 
ČūūŕĿŠĳ�ƎƑūŏĚČƥƙ

 ƑĚîƥĚ�ǛŠîŠČĿîŕ�ĿŠƙƥƑƭ-
ŞĚŠƥƙ�ƥū�ƙƭƎƎūƑƥ�ČŕĚîŠ�
ČūūŕĿŠĳ�ċƭƙĿŠĚƙƙĚƙ�ȳĚȦĳȦȡ�
ČūūŕĿŠĳȹîƙȹî�ƙĚƑǄĿČĚȡ�
ċƭŕŒ�ƎƑūČƭƑĚŞĚŠƥȴɉ

 ƑĚîƥĚ�ɁČūūƎĚƑî-
ƥĿūŠȹČūŞƎĚƥĿƥĿūŠɂ�ĲƭŠēƙ�
ǅĿƥĺ�ŞîŠƭĲîČƥƭƑĚƑƙ 
�ƥū�ƙƭƎƎūƑƥ�ĚîƑŕǋȹƙƥîĳĚ�
ƑĚƙĚîƑČĺ�îŠē�ƥĚČĺŠūŕūĳǋ�
ēĚǄĚŕūƎŞĚŠƥ

Nongovernmental 
and philanthropic 
organizations

¬ƎūŠƙūƑ�îēǄūČîČǋ 
ČîŞƎîĿĳŠƙ

 ƑĚîƥĚ�îŠē�ēĿƙƙĚŞĿŠîƥĚ�
ŒŠūǅŕĚēĳĚ

TŠČƑĚîƙĚ�ƙƥîŒĚĺūŕēĚƑ�
ČîƎîČĿƥǋ�ĲūƑ�ĿŞƎŕĚŞĚŠ-
tation of sustainable 
ČūūŕĿŠĳ�

¡ƑūǄĿēĚ�ČîƥîŕǋƥĿČ�ĲƭŠēĿŠĳ�
ĲūƑ�ĺĿĳĺȹĿŞƎîČƥ�ēĚŞūŠ-
ƙƥƑîƥĿūŠ�ƎƑūŏĚČƥƙ

¹ƑîČŒ�îŠē�ƑĚƎūƑƥ�ƎƑūĳ-
ƑĚƙƙ�ƥūǅîƑē�îČĺĿĚǄĿŠĳ�
ƙƭƙƥîĿŠîċŕĚ� ūūŕĿŠĳ 
ĲūƑ��ŕŕ�ĳūîŕƙ

Academia IŞƎƑūǄĚ�ŠĚĚēƙ�îƙƙĚƙƙ-
ŞĚŠƥ�ŞĚƥĺūēūŕūĳǋ�îŠē�
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�
îƙƙĚƙƙŞĚŠƥ�ƥĚŞƎŕîƥĚƙȡ�
ĿŠČŕƭēĿŠĳ�ČūŠƙĿēĚƑîƥĿūŠ�
of effects on adapta-
ƥĿūŠȡ�ƙūČĿĚƥǋȡ�îŠē�ĳƑūƙƙ�
ēūŞĚƙƥĿČ�ƎƑūēƭČƥ�

¬ƥƭēǋ�îŠē�ƎĿŕūƥ�ĿŠƥĚ-
ĳƑîƥĚē�ƙǋƙƥĚŞ�ēĚƙĿĳŠƙ�
ȳČūŞŞƭŠĿƥǋ�ČūūŕĿŠĳ�
ĺƭċƙȡ�ƙŞîƑƥ�ƥĺĚƑŞîŕ�
ŠĚƥǅūƑŒƙȡ�ūƎĚŠȹƙūƭƑČĚ�
ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙȴ

IŠǄĚƙƥ�ĿŠ�ċîƙĿČ�Čūūŕ-
ĿŠĳȹƑĚŕîƥĚē�ƑĚƙĚîƑČĺ� 
îŠē�ƥƑîĿŠĿŠĳ

'ĚǄĚŕūƎ�ƙƥĚƎȹČĺîŠĳĚȡ�
ŞîŠƭĲîČƥƭƑĿŠĳȡ�îŠē�ƙƭƎ-
Ǝŕǋ�ČĺîĿŠ�ĿŠŠūǄîƥĿūŠƙ

Consumers of 
cooling services

ÀƙĚ�îŕƥĚƑŠîƥĿǄĚƙ�ƥū 
ČūūŕĿŠĳȡ�ŠîƥƭƑîŕ 
ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȡ�îŠē 
ċĚĺîǄĿūƑ�ČĺîŠĳĚƙ�ƥū 
ƑĚēƭČĚ�ēĚŞîŠē�ĲūƑ 
îƑƥĿǛČĿîŕ�ČūūŕĿŠĳ

'ƑĿǄĚ�ēĚŞîŠē�ĲūƑ�ČŕĚîŠȡ�
ĺĿĳĺŕǋ�ĚĲǛČĿĚŠƥ�Čūūŕ-
ĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙ�ċǋ�
ČūŠƙĿēĚƑĿŠĳ�ĚŠĚƑĳǋ�îŠē�
ĚŞĿƙƙĿūŠƙ�ƥîƑĳĚƥƙ�îŠē�
ČūūŕĿŠĳ�ƎĚƑĲūƑŞîŠČĚ�ĿŠ�
ƎƭƑČĺîƙĿŠĳ�ēĚČĿƙĿūŠƙ

 ūŠēƭČƥ�ƑĚĳƭŕîƑ�ŞîĿŠ-
ƥĚŠîŠČĚ�îŠē�ƑĚƙƎūŠƙĿċŕǋ�
dispose of used 
ƑĚĲƑĿĳĚƑîŠƥƙ�îŠē� 
ČūūŕĿŠĳ�îƎƎŕĿîŠČĚƙ
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¹ĺĚ�ǛƑƙƥ�ēĚČîēĚ�ūĲ�ƥĺĚ�ƑūîēŞîƎ�Ŀƙ�ƥĺĚ�ēĚČîēĚ�ūĲ�ƑĚîēĿŠĚƙƙ�îŠē�ƐƭĿČŒ�ƑĚƙƭŕƥƙȦ��ūǊ�ǭ�ƙĺūǅƙ�ĚǊîŞƎŕĚƙ�ūĲ� 
ƥîƑĳĚƥƙ�ƥĺîƥ�Čūƭŕē�ċĚ�ƎƭƑƙƭĚē�ēƭƑĿŠĳ�ƥĺĿƙ�ēĚČîēĚȦ�¡ĺîƙĚ�ǧ�ĲĚîƥƭƑĚƙ�ƥĺƑĚĚ�ƙƥƑîƥĚĳĿČ�ƎƑĿūƑĿƥĿĚƙȡ�ǅĺĿČĺ�îƑĚ 
ƎƑĿūƑĿƥĿǕĚē�ċĚČîƭƙĚ�ƥĺĚǋ�ūĲĲĚƑ�î�ǅîǋ�ƥū�ƑĚēƭČĚ�ƙĺūƑƥȹƥĚƑŞ�ĳŕūċîŕ�ǅîƑŞĿŠĳ�ƑîƎĿēŕǋ�ǅĺĿŕĚ�ŕîǋĿŠĳ�ƥĺĚ�ĳƑūƭŠē-
ǅūƑŒ�îŠē�ĲƑĚĚĿŠĳ�ƭƎ�ĳūǄĚƑŠŞĚŠƥ�ČîƎîČĿƥǋ�ĲūƑ�îČƥĿūŠ�îŠē�ĚǊƎîŠƙĿūŠ�ūĲ�ĿŠǄĚƙƥŞĚŠƥƙ�ĿŠ�ƥĺĚ�ƙĚČūŠē�ƎĺîƙĚ�ūĲ�
ƥĺĚ�ƑūîēŞîƎȠ�

• Getting readyȠ��ČƥĿūŠƙ�ƥĺîƥ�îƑĚ�ƑĚƐƭĿƑĚē�ĚîƑŕǋ�ċĚČîƭƙĚ�ĲƭƥƭƑĚ�îČƥĿūŠƙ�ēĚƎĚŠē�ūŠ�ƥĺĚŞȦ�

•  Avoiding lock-in:��ČƥĿūŠƙ�ƥĺîƥ�Şƭƙƥ�ċĚ�ƭŠēĚƑƥîŒĚŠ�ƥū�ƎƑĚĚŞƎƥ�ĿŠƙƥîŕŕîƥĿūŠ�ūĲ�ŕūŠĳȹŕĿǄĚē 
ĺĿĳĺȹĚŞĿƙƙĿūŠ�îŕƥĚƑŠîƥĿǄĚƙȦ

•  Investing in low-cost results: �ČƥĿūŠƙ�ƥĺîƥ�ČîŠ�ċĚ�ƭŠēĚƑƥîŒĚŠ�îƥ�ƑĚŕîƥĿǄĚŕǋ�ŕūǅ�ŞîƑĳĿŠîŕ�Čūƙƥƙȡ 
ǅĿƥĺ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�ƥū�îǄūĿē�ĺĿĳĺ�HOH�ĚŞĿƙƙĿūŠƙȦ

ROADMAP PHASE 1 
(2020–2030) 

BOX 7: INDICATIVE TARGETS FOR 2030

• HƑĚĚŠĺūƭƙĚ�ĳîƙ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�îƎƎŕĿČîƥĿūŠƙ�ĺîǄĚ�ƙƥîċĿŕĿǕĚēȦ

• OǋēƑūǜƭūƑūČîƑċūŠ�ČūŠƙƭŞƎƥĿūŠ�Ŀƙ�îƥ�ŕĚîƙƥ�ǧǦ�ƎĚƑČĚŠƥ�ċĚŕūǅ�ċîƙĚŕĿŠĚ�ĿŠ�Şūƙƥ�ČūƭŠƥƑĿĚƙȦ

• ��ĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ƭŠĿƥƙ�ŞĚĚƥĿŠĳ�Hŕūċîŕ� ūūŕĿŠĳ�¡ƑĿǕĚ�ƙƎĚČĿǛČîƥĿūŠƙ�îƑĚ�ĿŠ�ƥĺĚ�ŞîƑŒĚƥ�îƥ 
ČūŞƎĚƥĿƥĿǄĚ�ƎƑĿǕĚƙȦ

• �sĚǅŕǋ�ĿŠƙƥîŕŕĚē�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ƭƙĚƙ�ŕĚƙƙ�ƥĺîŠ�ĺîŕĲ�ƥĺĚ�ĚŠĚƑĳǋ�ūĲ�îǄĚƑîĳĚ�ŠĚǅ 
ĚƐƭĿƎŞĚŠƥ�ĿŠ�ǨǦǨǦȦ

• qūƙƥ�ŞîŏūƑ�ČĿƥĿĚƙ�ƭƙĚ�ČūūŕĿŠĳȹĿŠĲūƑŞĚē�ƭƑċîŠ�ƎŕîŠŠĿŠĳȦ

• �qūċĿŕĚ�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ƭŠĿƥƙ�ƭƙĚ�ŕūǅȹĳŕūċîŕȹǅîƑŞĿŠĳȹƎūƥĚŠƥĿîŕȹƑĚĲƑĿĳĚƑîŠƥƙ�îŠē�îƑĚ�ǫǦ�ƎĚƑČĚŠƥ�
ŞūƑĚ�ĚĲǛČĿĚŠƥ�ƥĺîŠ�ǨǦǨǦ�ŞūēĚŕƙȦ

• 'ĿĚƙĚŕȹƎūǅĚƑĚē�ŞūċĿŕĚ�ƑĚĲƑĿĳĚƑîƥĿūŠ�ĺîƙ�ċĚĚŠ�ĚŕĿŞĿŠîƥĚē�ĲƑūŞ�ŠĚǅ�ƥƑƭČŒƙȦ

•  ūŕē�ČĺîĿŠ�ŞūċĿŕĚ�ēîƥî�ƎŕîƥĲūƑŞƙ�îŠē�ƑƭƑîŕ�Čūŕē�ĺƭċƙ�ĺîǄĚ�ċĚĚŠ�ƙƭČČĚƙƙĲƭŕŕǋ�ƎĿŕūƥĚēȦ

• ¹ĺĚ�ǄîČČĿŠĚ�Čūŕē�ČĺîĿŠ�ĺîƙ�ĳŕūċîŕ�ƑĚîČĺȦ

• �qūƙƥ�ČūƭŠƥƑĿĚƙ�ĺîǄĚ�ŠîƥĿūŠîŕ�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠƙ�îŠē�ēƑĿǄĚ�ČūūŕĿŠĳ�ĚĲǛČĿĚŠČǋ�ǅĿƥĺ�ƙƥƑūŠĳ 
ŞĿŠĿŞƭŞ�ĚŠĚƑĳǋ�ƎĚƑĲūƑŞîŠČĚ�ƙƥîŠēîƑēƙȦ

• ¹ĺĚƑĚ�Ŀƙ�Šū�ƙĺūƑƥîĳĚ�ūĲ�ƙŒĿŕŕĚē�ČūūŕĿŠĳ�ƥĚČĺŠĿČĿîŠƙȦ
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¹ĺĚ�ċîČŒĳƑūƭŠē�ǅūƑŒ�ūŠ�ƥĺĚ�ƑūîēŞîƎ�ĿēĚŠƥĿǛĚē�ŞîŠǋ�îČƥĿūŠƙ�ƥĺîƥ�Ĳîŕŕ�ĿŠƥū�ƥĺĚƙĚ�ƎƑĿūƑĿƥǋ�ČîƥĚĳūƑĿĚƙȦ�
�ŠîŕǋƙĿƙ�ūĲ�ƥĺĚ�îČƥĿūŠ�ēîƥîċîƙĚ�îŠē�Ŀƥƙ�ŕĿŠŒîĳĚƙ�ĺĿĳĺŕĿĳĺƥƙ�ƥĺĚ�ĿŞƎūƑƥîŠČĚ�ūĲ�îČƥĿūŠƙ�ŠĚČĚƙƙîƑǋ�ƥū�ƎƑĚƎîƑĚ�
ĲūƑ�ċƑūîēȹċîƙĚēȡ�ƙƥƑîƥĚĳĿČ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�îČƥĿūŠƙ�ĿŠ�ŕîƥĚƑ�ǋĚîƑƙȦ���ƙƭƑƎƑĿƙĿŠĳ�ŠƭŞċĚƑ�ūĲ�ƥĺĚƙĚ�îČƥĿūŠƙ�Ĳîŕŕ�
ĿŠƥū�ƥĺĚ�ƑĚîēĿŠĚƙƙ�ČîƥĚĳūƑǋȦ�¹ĺĚƑĚ�Ŀƙ�îŕƙū�ĚǄĿēĚŠČĚ�ūĲ�ūƎƎūƑƥƭŠĿƥĿĚƙ�ƥū�ƑĚēƭČĚ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČĚƑƥîĿŠ�
ČūūŕĿŠĳ�îČƥĿǄĿƥĿĚƙ�ƐƭĿČŒŕǋ�ċĚĲūƑĚ�ƥĚČĺŠūŕūĳǋ�ūƑ�ŞîƑŒĚƥ�ŕūČŒȹĿŠ�ĺîƙ�ƥîŒĚŠ�ĺūŕēȦ�¬ūŞĚ�ūĲ�ƥĺĚƙĚ�îČƥĿūŠƙ�ȳĚȦĳȦȡ�
îǅîƑĚŠĚƙƙȹƑîĿƙĿŠĳ�îŠē�ČîƎîČĿƥǋȹċƭĿŕēĿŠĳ�ƎƑūĳƑîŞƙȴ�îƑĚ�ƭŠēĚƑǅîǋȡ�ċƭƥ�ŠĚĚē�ƥū�ċĚ�ĚǊƎîŠēĚē�îŠē�îČČĚŕĚƑ-
îƥĚēȡ�ĚƙƎĚČĿîŕŕǋ�îƥ�ƥĺĚ�ĳŕūċîŕ�ŕĚǄĚŕȦ�~ƥĺĚƑƙ�ƙĺūƭŕē�ƙƥîƑƥ�ƙūūŠȦ�¬ĚǄĚƑîŕ�ǅĿŕŕ�ĺîǄĚ�ƙĺūƑƥȹƥĚƑŞ�ūƭƥƎƭƥƙȫ�ūƥĺĚƑƙ�
Şƭƙƥ�ČūŠƥĿŠƭĚ�ĿŠ�ƥĺĚ�ŕūŠĳ�ƥĚƑŞ�ƥū�ƎƑūēƭČĚ�ƑĚƙƭŕƥƙȡ�îŕƥĺūƭĳĺ�îƙ�ƥĺĚ�ƙĚČƥūƑ�ƑĚČūŞŞĚŠēîƥĿūŠƙ�ƙĺūǅȡ�ČƭƑƑĚŠƥ�
îČƥĿǄĿƥĿĚƙ�îƑĚ�ĿŠƙƭĲǛČĿĚŠƥ�îŠē�Šūƥ�ǅĚŕŕ�ĚŞċĚēēĚē�ĿŠ�ŞîĿŠƙƥƑĚîŞ�ƙĚČƥūƑîŕ�ǅūƑŒȡ�îŠē�ūŠŕǋ�ƙūŞĚ�ČūƭŠƥƑĿĚƙ�îƑĚ�
ĿŞƎŕĚŞĚŠƥĿŠĳ�ƥĺĚŞȦ�

~ǄĚƑČūŞĿŠĳ�ƥĺĚ�ċîƑƑĿĚƑƙ�ƥĺîƥ�ĺîǄĚ�ƙĺîƎĚē�ƥūēîǋɄƙ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�îŠē�ƑĚǄūŕƭƥĿūŠĿǕĿŠĳ�ČūūŕĿŠĳ�ŞîƑŒĚƥƙ�
ƑĚƐƭĿƑĚƙ�î�ƑĚǄūŕƭƥĿūŠ�ĿŠ�ƥĺĿŠŒĿŠĳ�îŠē�ČîƎîċĿŕĿƥĿĚƙȦ�¬ĿŠČĚ�ƥĺĚ�ĿŠǄĚŠƥĿūŠ�ūĲ�ƥĺĚ�ǄîƎūƑ�ČūŞƎƑĚƙƙĿūŠ�ČǋČŕĚȡ�ƥĺĚ�
ČūŞŞūŠ�ƭŠēĚƑƙƥîŠēĿŠĳ�ūĲ�ČūūŕĿŠĳ�Ŀƙ�ūĲ�ČūŠƙƭŞĚƑƙ�ŞĚĚƥĿŠĳ�ƥĺĚĿƑ�ČūūŕĿŠĳ�ŠĚĚēƙ�ċǋ�ƎƭƑČĺîƙĿŠĳ�î�ČūūŕĿŠĳ�îƎ-
ƎŕĿîŠČĚ�ȳĚȦĳȦȡ�ƑĚĲƑĿĳĚƑîƥūƑȡ�îĿƑ�ČūŠēĿƥĿūŠĚƑȴ�ĲƑūŞ�ĚƐƭĿƎŞĚŠƥ�ŞîŠƭĲîČƥƭƑĚƑƙ�ƥĺîƥ�ĺîǄĚ�î�ƑîƎĿēŕǋ�ĳƑūǅĿŠĳ�ŞîƑŒĚƥ�
ĲūƑ�ƙƭČĺ�ƎƑūēƭČƥƙȦ�/ǄĚŠ�ĿŠ�ŕîƑĳĚ�ĲîČĿŕĿƥĿĚƙȡ�ǅĺĚƑĚ�ČūūŕĿŠĳ�Ŀƙ�ƎƑūǄĿēĚē�ČĚŠƥƑîŕŕǋȡ�ČūūŕĿŠĳ�Ŀƙ�ƭƙƭîŕŕǋ�Šūƥ�ČūŠƙĿē-
ĚƑĚē�ĿŠ�ƥĺĚ�ČūŠƥĚǊƥ�ūĲ�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙ�îŠē�ČŕĿŞîƥĚ�ŠĚĚēƙȡ�îŠē�ČĺĚîƎĚƑ�ǛƑƙƥȹČūƙƥ�ƙūŕƭƥĿūŠƙ�îƑĚ�ūĲƥĚŠ�ƎƑĚĲĚƑƑĚē�
ūǄĚƑ�ŕūǅĚƑ�ŕĿĲĚȹČǋČŕĚ�Čūƙƥƙȡ�ƑĚƙƭŕƥĿŠĳ�ĿŠ�ĿŠĚĲǛČĿĚŠƥ�ĚŠĚƑĳǋ�ƭƙĚ�îŠē�ĺĿĳĺ�HOH�ĚŞĿƙƙĿūŠƙȦ�qîŠǋ�ƑĚČūŞŞĚŠēĚē�
îČƥĿūŠƙ�îƑĚ�ēĚƙĿĳŠĚē�ƥū�ČūƑƑĚČƥ�ƥĺĿƙ�ŞîƑŒĚƥ�ĲîĿŕƭƑĚ�ȳūĲƥĚŠ�ǅĿƥĺ�ŠĚĳîƥĿǄĚ�HOH�îċîƥĚŞĚŠƥ�Čūƙƥƙȴ�îŠē�ĳū�ċĚ-
ǋūŠē�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ċǋ�ƥîŒĿŠĳ�ĚŠǄĿƑūŠŞĚŠƥîŕ�ČūŠČĚƑŠƙ�îŠē�ƙǋƙƥĚŞ�ƙǋŠĚƑĳĿĚƙ�ĿŠƥū�îČČūƭŠƥȦ

HOH�ĚŞĿƙƙĿūŠ�ƑĚēƭČƥĿūŠƙ�îŠē�ČūŠƥƑĿċƭƥĿūŠƙ�ƥū�ƥĺĚ�¬'Hƙ�îƑĚ�ēĿĲǛČƭŕƥ�ƥū�îƥƥƑĿċƭƥĚ�ƥū�ƑĚîēĿŠĚƙƙ�îČƥĿūŠƙȡ�ǅĺūƙĚ�
ĿŞƎîČƥƙ�ČîŠ�ċĚ�ĳƑĚîƥ�ċƭƥ�ēĚƎĚŠē�ūŠ�ƙƭċƙĚƐƭĚŠƥ�îČƥĿūŠƙ�ƑĚƙƭŕƥĿŠĳ�ĿŠ�ċĚĺîǄĿūƑîŕȡ�ƥĚČĺŠĿČîŕȡ�îŠē�ĿŠǄĚƙƥŞĚŠƥ�
ČĺîŠĳĚƙ�îŠē�ǅĺĿČĺ�ĺîǄĚ�ĳƑĚîƥŕǋ�ǄîƑǋĿŠĳ�ČūƙƥƙȦ� ūƙƥƙ�îŠē�ƎƑĿŞîƑǋ�ĿŞƎîČƥƙ�îƑĚ�ŞƭČĺ�ČŕĚîƑĚƑ�ĲūƑ�ĚŠĚƑĳǋ�ĚĲǛ-
ČĿĚŠČǋ�îŠē�ēĚŞîŠē�îǄūĿēîŠČĚ�îČƥĿūŠƙ�ƭŠēĚƑ�ƥĺĚ�ŕūČŒȹĿŠ�îŠē�ŕūǅȹČūƙƥ�ČîƥĚĳūƑĿĚƙȡ�ǅĺĚƑĚ�ƭŠČĚƑƥîĿŠƥĿĚƙ�ŞîĿŠŕǋ�
ƑĚǄūŕǄĚ�îƑūƭŠē�ƥĺĚĿƑ�ŕūŠĳĚƑȹƥĚƑŞ�ČūŠƥƑĿċƭƥĿūŠ�ƥū�ŞîƑŒĚƥ�ƥƑîŠƙĲūƑŞîƥĿūŠȦ

READINESS ACTIONS
¹ĺĚƑĚ�îƑĚ�ƙƭƑƎƑĿƙĿŠĳŕǋ�ŞîŠǋ�ƑĚîēĿŠĚƙƙ�îČƥĿūŠƙ�ƥĺîƥ�ƙĺūƭŕē�ċĚ�ƙƥƑĚŠĳƥĺĚŠĚē�ūƑ�ČūŞŞĚŠČĚē�ĿŠ�ƥĺĚ�ǛƑƙƥ 
ƑūîēŞîƎ�ƎĚƑĿūēȦ�qîŠǋ�ČîŠ�îŠē�ƙĺūƭŕē�ċĚ�ĿŠĿƥĿîƥĚē�ƎƑūŞƎƥŕǋȡ�ǅĿƥĺ�îČĺĿĚǄîċŕĚ�ūƭƥƎƭƥƙ�ċǋ�ǨǦǨǫȫ�ūƥĺĚƑƙ� 
ČîŠ�ƙƥîƑƥ�ŕîƥĚƑ�îŠē�Şîǋ�ŠĚĚē�ƥū�ċĚ�ĚǊƥĚŠēĚē�ċĚǋūŠē�ƥĺĚĿƑ�ĿŠĿƥĿîŕ�ƎĚƑĿūē�ȳĚȦĳȦȡ�îŠ�îČƥĿūŠ�Čūƭŕē�ČūŠƥĿŠƭĚ�ĿŠƥū 
ƙƭċƙĚƐƭĚŠƥ�ƑūîēŞîƎ�ƎĚƑĿūēƙȴȦ�¡îƑƥĿČƭŕîƑŕǋ�ƭƑĳĚŠƥ�îƑĚ�ŒŠūǅŕĚēĳĚ�îŠē�ƎŕîŠŠĿŠĳ�ƥūūŕƙȡ�îēǄūČîČǋ�îŠē 
ƙƥîŒĚĺūŕēĚƑ�ĚŠĳîĳĚŞĚŠƥȦ

Knowledge�îċūƭƥ�ČūūŕĿŠĳ�Ŀƙ�ĿŠƙƭĲǛČĿĚŠƥ�ƥū�Ĳƭŕŕǋ�ƙƭƎƎūƑƥ�ĚǄĿēĚŠČĚȹċîƙĚē�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƙƥƑîƥĚĳĿĚƙȦ�
�ǄîĿŕîċŕĚ�ēîƥî�ȳĚȦĳȦȡ�îƥ�H T�ȳŠȦēȦȴȡ�T/��ȳŠȦēȦȴȡ�¬/ĲūƑ�ŕŕȴ�Ŀƙ�ĲƑîĳŞĚŠƥĚē�îŠē�Šūƥ�ĚîƙĿŕǋ�ČūŞƎîƑîċŕĚ�îČƑūƙƙ�ČūƭŠ-
ƥƑĿĚƙȦ���ČūūŕĿŠĳ�ēîƥî�ĿŠĿƥĿîƥĿǄĚ�Ŀƙ�ŠĚĚēĚē�îƙ�î�ČūŠČĚƑƥĚē�ĚĲĲūƑƥ�ċǋ�ƑĚƙĚîƑČĺ�îŠē�îēǄūČîČǋ�ūƑĳîŠĿǕîƥĿūŠƙ�ƥū�
ČƑĚîƥĚ�ČūŞŞūŠ�ēîƥîƙĚƥƙ�ȳĚȦĳȦȡ�ĺĚîƥ�ŞîƎƙȡ�ƥĚČĺŠūŕūĳǋ�ūƎƥĿūŠƙȡ�Čūƙƥƙȴ�îŠē�ȳǄĿƙƭîŕĿǕîƥĿūŠȴ�ƥūūŕƙ�îČƑūƙƙ�ČūūŕĿŠĳ�
ŠĚĚēƙȡ�ƥĚČĺŠĿČîŕ�îƎƎŕĿČîƥĿūŠƙȡ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�îŠē�ƎūŕĿČǋ�îČƥĿūŠƙȦ�¤ĚŕîƥĚē�îČîēĚŞĿČ�ƑĚƙĚîƑČĺȡ�îŠîŕǋƙĿƙȡ 
îŠē�ĳƑūƭŠē�ƥĚƙƥĿŠĳ�îƑĚ�îŕƙū�ŠĚĚēĚēȡ�ĿŠČŕƭēĿŠĳ�ƥĺƑūƭĳĺ�ČĚŠƥĚƑƙ�ūĲ�ĚǊČĚŕŕĚŠČĚ�îŠē�ŕĿǄĿŠĳ�ŕîċƙȦ�eŠūǅŕĚēĳĚ�
ĲîČĿŕĿƥĿĚƙȡ�ŠĚĚēƙȡ�îŠē�ĳîƎƙ�ƙĺūƭŕē�ċĚ�îŠîŕǋǕĚēȡ�ĲūŕŕūǅĚē�ċǋ�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ČūūŕĿŠĳ�ŒŠūǅŕĚēĳĚȡ�îŠē�ƙƭƙƥîĿŠĚē�
ūǄĚƑ�ƥĺĚ�ŕūŠĳ�ƑƭŠȦ��ūǊ�Ǯ�ƙĺūǅƙ�ƙūŞĚ�ūĲ�ƥĺĚ�ēîƥî�îŠē�ƑĚƙĚîƑČĺ�ŠĚĚēƙ�ƥĺîƥ�ƥĺĚ�ċîČŒĳƑūƭŠē�ƑĚƎūƑƥƙ�ĲūƑ�ƥĺĿƙ�
ƑūîēŞîƎ�ĿēĚŠƥĿǛĚēȦ
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Planning tools and policy advice�îƑĚ�ŠĚĚēĚē�ƥū�îƙƙĿƙƥ�ƎŕîŠŠĚƑƙ�îŠē�ƎūŕĿČǋ�ŞîŒĚƑƙȦ�¹ūūŕƙ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�
ČūūŕĿŠĳ�ŠĚĚēƙ�îƙƙĚƙƙŞĚŠƥƙ�ȳĚȦĳȦȡ�ƥĺūƙĚ�ċîƙĚē�ūŠ�¬'H�îŠē�HOH�ƥîƑĳĚƥƙȴ�îƑĚ�ċĚĿŠĳ�ēĚƙĿĳŠĚē�îŠē�Şƭƙƥ�ċĚ�
ǄĚƥƥĚē�îŠē�ČƭƙƥūŞĿǕĚē�ȳ¬/ĲūƑ�ŕŕ�ǨǦǧǯċȴȦ�¹ĺĚ�ĚǊĿƙƥĿŠĳ�ƥĚČĺŠūŕūĳǋ�ŕîŠēƙČîƎĚ�îƙƙĚƙƙŞĚŠƥ�Şƭƙƥ�ċĚ�ŒĚƎƥ�ƭƎ-
ēîƥĚē�ƥū�ƥƑîČŒ�ĚŞĚƑĳĿŠĳ�îŕƥĚƑŠîƥĿǄĚƙȡ�Čūƙƥƙȡ�ĿŞƎîČƥƙȡ�îŠē�ƑĿƙŒƙ�îŠē�ĿŠƥĚĳƑîƥĚē�ĿŠƥū�ƎŕîŠŠĿŠĳ�ƥūūŕƙ�ȳÀŠĿǄĚƑƙĿƥǋ�
ūĲ��ĿƑŞĿŠĳĺîŞ�ǨǦǧǮċȴȦ�'ĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑǋ�ƎîƑƥĿĚƙ�ƥū�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�îƑĚ�ƎƑĚƎîƑ-
ĿŠĳ�OG �ƎĺîƙĚȹēūǅŠ�ƎŕîŠƙȡ�îŠē�ƙūŞĚ�ĺîǄĚ�ēĚǄĚŕūƎĚē�s �¡ƙȦ��ūƥĺ�ēĚƙĚƑǄĚ�ƙƭƎƎūƑƥȡ�ĿŠČŕƭēĿŠĳ�ƥĺƑūƭĳĺ�
ǛŠîŠČĿŠĳ�îŠē�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ƎŕîŠƙ�îŠē�ĿŠČŕƭƙĿūŠ�ĿŠ�ƥĺĚ�s' ƙ�ƭŠēĚƑ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥȦ�¹ĺĿƙ�ǅĿŕŕ�ĺĚŕƎ�
ĲūČƭƙ�îŠē�ČūūƑēĿŠîƥĚ�îČƥĿūŠƙ�ċĚƥǅĚĚŠ�îŠē�ǅĿƥĺĿŠ�ČūƭŠƥƑĿĚƙ�îŠē�ƙƥƑĚŠĳƥĺĚŠ�ƎūŕĿƥĿČîŕ�ƑĚƙūŕǄĚ�ȳeȹ /¡�ǨǦǧǯȴȦ�
 Ŀƥǋ�îēŞĿŠĿƙƥƑîƥĿūŠƙ�ŠĚĚē�ƥūūŕƙ�îŠē�ĚǊƎĚƑƥĿƙĚ�ƥū�ĲîČĿŕĿƥîƥĚ�ĺĚîƥĿŠĳȹ�îŠē�ČūūŕĿŠĳȹĿŠĲūƑŞĚē�ƭƑċîŠ�ēĚƙĿĳŠ�îŠē�
ƎŕîŠŠĿŠĳȡ�ǅĺĿČĺ�Ŀƙ�ČƑĿƥĿČîŕ�ƥū�îǄūĿē�ŕūČŒĿŠĳ�ČūūŕĿŠĳȹĿŠƥĚŠƙĿǄĚ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ĿŠƥū�ĲƭƥƭƑĚ�ƭƑċîŠ�ĚǊƎîŠƙĿūŠƙ�îŠē�
ŠĚǅ�ČĿƥĿĚƙȦ�¬ƭČĺ�ƥūūŕƙ�ƙĺūƭŕē�ċĚ�ƎƑūǄĿēĚē�ĿŠ�ČūŠŏƭŠČƥĿūŠ�ǅĿƥĺ�ŒŠūǅŕĚēĳĚ�ĳĚŠĚƑîƥĿūŠ�îŠē�ƥĚČĺŠĿČîŕ�îƙƙĿƙƥîŠČĚ�
îČƥĿūŠƙ�îŠē�ƙƭƎƎŕĚŞĚŠƥĚē�ċǋ�ƎūŕĿČǋ�îēǄĿČĚȦ�/ǄĿēĚŠČĚȹċîƙĚē�îēǄĿČĚ�ūŠ�ƎūŕĿČǋ�ƥūūŕƙ�ȳĚȦĳȦȡ�q/¡¬ȡ�îƎƎŕĿîŠČĚ�
ŕîċĚŕĿŠĳȴȡ�ēĚŕĿǄĚƑǋ�ǄĚĺĿČŕĚƙ�ȳĚȦĳȦȡ� îî¬ȴȡ�îŠē�ĿŠČĚŠƥĿǄĚƙ�ȳǛŠîŠČĿîŕȡ�ĚŠĲūƑČĚŞĚŠƥȴ�ǅĿŕŕ�ċĚ�ČƑĿƥĿČîŕ�ĿŠ�ƎŕîŠŠĿŠĳ�
ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�s �¡ƙȦ�¹ĺĚƙĚ�îČƥĿūŠƙ�ƙĺūƭŕē�ċĚ�ĿŠČƑĚîƙĚē�ūǄĚƑ�ƥĺĚ�ǛƑƙƥ�ƑūîēŞîƎ�ƎĚƑĿūē�îŠē�ƙĺūƭŕē�ŕĚîē�
ƥū�ƙūŕĿē�ūƭƥƎƭƥƙ�ċǋ�ǨǦǨǫ�ȳǅĿƥĺ�ƑĚƙƎĚČƥ�ƥū�ŠĚĚēƙ�îƙƙĚƙƙŞĚŠƥ�îŠē�s �¡ƙȴ�îŠē�ǨǦǩǦ�ȳƥĺūƙĚ�îēēƑĚƙƙĿŠĳ�ƭƑċîŠ�
ƎŕîŠƙ�îŠē�ČūūŕĿŠĳ�ƎūŕĿČĿĚƙȴȦ�¹îċŕĚ�Ǫ�îŠē��ūǊ�ǯ�ƙĺūǅ�ĚǊîŞƎŕĚƙ�ūĲ�ŠĚîƑȹƥĚƑŞ�ƎūŕĿČĿĚƙ�îŠē�ƑĚĳƭŕîƥūƑǋ�îČƥĿūŠƙ�
ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȦ

BOX 8: KNOWLEDGE TOOLS

• qĚîƙƭƑĚ�ŕūƙƙĚƙ�îƥ�ǄîƑĿūƭƙ�ƙƥîĳĚƙ�ūĲ�ƥĺĚ�Čūŕē�ČĺîĿŠ

• TŞƎƑūǄĚ�ēîƥî�îċūƭƥ�ĚƐƭĿƎŞĚŠƥ�ƙƥūČŒƙ

•  ūŕŕĚČƥ�ČîƙĚ�ƙƥƭēĿĚƙ�ūŠ�ĿŠŠūǄîƥĿǄĚ�ƎƑūČƭƑĚŞĚŠƥ

•  ƑĚîƥĚ�ēĚƥîĿŕĚē�ĺĚîƥ�ēîƥî�ŞîƎƙ�ūĲ�ČĿƥĿĚƙ

• /ƙƥîċŕĿƙĺ�ĺƭŞîŠȹČĚŠƥĚƑĚē�ŞĚƥƑĿČƙ�ĲūƑ�ƭƑċîŠ�ƎŕîŠŠĿŠĳ

• �ĚŠČĺŞîƑŒ�ĚŠĚƑĳǋ�ƭƙĚ�ūĲ�ċƭĿŕēĿŠĳƙ

• GĿŕŕ�ĿŠ�ŒŠūǅŕĚēĳĚ�ĳîƎƙ�ĲūƑ�ƎƑūŞūƥĿŠĳ�ŞîƑŒĚƥ�ĳƑūǅƥĺ�ūĲ�ūĲĲȹĳƑĿē�ƙƎîČĚ�ČūūŕĿŠĳ

• �ĳĳƑĚĳîƥĚ�ČūūŕĿŠĳ�ēĚŞîŠē�ĿŠ�ċƭĿŕēĿŠĳƙ

•  ƑĚîƥĚ�ŕĿǄĿŠĳ�ŕîċƙ�ĲūƑ�ČūūŕĿŠĳ�ƑĚƙĚîƑČĺ

• �ƙƙĚƙƙ�ČūūŕĿŠĳ�ŠĚĚēƙ�ūĲ�ČūƭŠƥƑĿĚƙ�îŠē�ƙĚČƥūƑƙ

•  ƑĚîƥĚ�ƎƭƑƎūƙĚȹēƑĿǄĚŠ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ
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Awareness raising and advocacy�ǅĿŕŕ�ċĚ�ĚƐƭîŕŕǋ�ĿŞƎūƑƥîŠƥ�îŠē�ƙĺūƭŕē�ċĚ�ēĿƑĚČƥĚē�îƥ�ƎūŕĿČǋ�ŞîŒĚƑƙ�îŠē�
ŞîƑŒĚƥ�ƎîƑƥĿČĿƎîŠƥƙ�ƥū�ČūūƑēĿŠîƥĚ�ƥĺĚĿƑ�ĚǊƎĚČƥîƥĿūŠƙȡ�ċĚĺîǄĿūƑȡ�îŠē�ēĚČĿƙĿūŠƙȦ�¹ĺĚ�ƑūŕĚ�ūĲ�ČūūŕĿŠĳ�ĿŠ�ĚŠĚƑĳǋ�
ƙĚČƭƑĿƥǋ�îŠē�ƙƭƎƎŕǋ�ŞîŠîĳĚŞĚŠƥȡ�ĺƭŞîŠ�ƎƑūēƭČƥĿǄĿƥǋ�îŠē�ĺĚîŕƥĺ�ūƭƥČūŞĚƙȡ�HOH�ŞĿƥĿĳîƥĿūŠ�îŠē�îēîƎƥîƥĿūŠ�
ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚȡ�îŠē�îČĺĿĚǄĚŞĚŠƥ�ūĲ�ǄîƑĿūƭƙ�¬'Hƙ�Ŀƙ�Šūƥ�ǅĚŕŕ�ƭŠēĚƑƙƥūūē�ūƑ�îƎƎƑĚČĿîƥĚēȦ�/ǊƎĚƑĿĚŠČĚ�ĲƑūŞ�
ūƥĺĚƑ�ƎƑūĳƑîŞƙ�ȳĚȦĳȦȡ�ČūūŒƙƥūǄĚƙȡ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋȴ�ƙĺūǅƙ�ƥĺîƥ�ƙĺîƎĿŠĳ�ċĚĺîǄĿūƑ�ƥĺƑūƭĳĺ�îēǄūČîČǋ�ǅĿŕŕ�ċĚ�î�
ŕūŠĳȹƥĚƑŞ�ĚĲĲūƑƥ�ƥĺîƥ�ƙĺūƭŕē�ċĚ�ĿŠƥƑūēƭČĚē�îƙ�ĚîƑŕǋ�îƙ�ƎūƙƙĿċŕĚ�îŠē�Ŀƙ�ĚǊƎĚČƥĚē�ƥū�ƙƥƑĚƥČĺ�îČƑūƙƙ�îŕŕ�ƑūîēŞîƎ�
periods.

Stakeholder engagement Ŀƙ�îƥ�ƥĺĚ�ČūƑĚ�ūĲ�îŠǋ�ƑūîēŞîƎ�ȳƙĚĚ�¬ĚČƥĿūŠ�ǧǦȴȡ�ċĚČîƭƙĚ�ƙƭČČĚƙƙ�ǅĿŕŕ�ēĚƎĚŠē�ūŠ�
ŕūŠĳȹƥĚƑŞ�ČūūƑēĿŠîƥĿūŠ�ūĲ�ƙƭƎƎŕǋ�îŠē�ēĚŞîŠē�ĚǊƎĚČƥîƥĿūŠƙȡ�ƎūŕĿČǋ�ƎŕîŠƙ�ȳĚȦĳȦȡ�q/¡¬ȴȡ�îŠē�ČūŞŞĚƑČĿîŕ�ēĚČĿ-
ƙĿūŠƙ�ȳĚȦĳȦȡ�ūŠ�ĿŠŠūǄîƥĿūŠȡ�ĿŠǄĚƙƥŞĚŠƥƙȴ�ƥĺîƥ�îƑĚ�ƙƭƎƎūƑƥĚē�ċǋ�ǅĚŕŕȹƥĿŞĚē�ȳǛŠîŠČĿîŕȴ�ĿŠČĚŠƥĿǄĚƙ�îŠē�ČîƎîČĿƥǋ�
ċƭĿŕēĿŠĳȦ�¬ǋƙƥĚŞîƥĿČ�ĚŠĳîĳĚŞĚŠƥ�ūĲ�ƙƥîŒĚĺūŕēĚƑƙ�îŠē�îČƥūƑƙ�ǅĿƥĺ�ƥĺĚ�ČîƎîČĿƥǋ�ƥū�ĿŞƎŕĚŞĚŠƥ�ƑūîēŞîƎ�îČ-
ƥĿūŠƙ�Şƭƙƥ�ƭŠēĚƑƎĿŠ�ƎŕîŠŠĿŠĳ�îŠē�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�ČūūƑēĿŠîƥĚē�îČƥĿūŠƙ�ūǄĚƑ�ƥĺĚ�ĚŠƥĿƑĚ�ƥĿŞĚ�ĺūƑĿǕūŠ�ūĲ�ƥĺĚ�
ƑūîēŞîƎȡ�îŕƥĺūƭĳĺ�ĿŠ�ƥĺĚ�ƙĺūƑƥȹƥĚƑŞȡ�ĿŞŞĚēĿîƥĚ�ĚŠĳîĳĚŞĚŠƥ�ǅūƭŕē�ĿŠǄūŕǄĚ�ĲūČƭƙ�ūŠȠ

•  ¡îƑƥŠĚƑƙĺĿƎƙ�ǅĿƥĺ�ƙĚČƥūƑȹƙƎĚČĿǛČ�global advisory organizations�ȳĿŠČŕƭēĿŠĳ�ŠūŠĳūǄĚƑŠŞĚŠƥîŕ�
ĳƑūƭƎƙȴ�îŠē�ƥĺĚĿƑ�ƥĚČĺŠĿČîŕ�ĚǊƎĚƑƥƙ�ƥū�ƎƑūŞūƥĚ�îŠē�ĿŠČŕƭēĚ�ČūūŕĿŠĳ�ČūŠČĚƑŠƙ�ĿŠ�ƥĺĚĿƑ�ǅūƑŒ�ǅĿƥĺ�Šî-
ƥĿūŠîŕ�ƎîƑƥŠĚƑƙ�îŠē�ĿŠ�ĿŠƥĚƑŠîƥĿūŠîŕ�îŠē�ŠîƥĿūŠîŕ�ƙƥîŠēîƑēƙȡ�ǅĺĿČĺ�ĿŠ�ƥƭƑŠ�ǅĿŕŕ�ĿŠǜƭĚŠČĚ�ƎĚƑŞĿƥƥĿŠĳȡ�
ƎƑūēƭČƥĿūŠȡ�ƎƑūČƭƑĚŞĚŠƥȡ�îŠē�ĿŠŠūǄîƥĿūŠȡ�ĲūƑ�ĿŠƙƥîŠČĚ�ƙƥîŠēîƑēƙ�ĲūƑ�îƭƥūŞūƥĿǄĚ�ƥĚƙƥĿŠĳ�ȳƥū�ĿŠČŕƭēĚ�
ƭƙĚ�ūĲ�� ȴ�îŠē�ƥƑîŠƙƎūƑƥîƥĿūŠ�ūĲ�ƎĚƑĿƙĺîċŕĚƙ�ƭƙĿŠĳ�Čūŕē�ČĺîĿŠƙȦ�

• �/ŠĳîĳĚŞĚŠƥ�ūĲ�governmentsȡ�ǅĺū�ČūŠƥƑūŕ�ēūŞĚƙƥĿČ�ƑĚĳƭŕîƥūƑǋ�îŠē�ĿŠČĚŠƥĿǄĚ�îČƥĿūŠƙ�îŠē�ČîŠ�ĿŠǜƭ-
ĚŠČĚ�ĿŠƥĚƑŠîƥĿūŠîŕ�ČūūƑēĿŠîƥĿūŠ�îŠē�ƑĚČūŞŞĚŠēîƥĿūŠƙȦ�HūǄĚƑŠŞĚŠƥƙ�îƑĚ�ĿŠƙƥƑƭŞĚŠƥîŕ�ĿŠ�ƭƎĳƑîēĿŠĳ�
ƑĚĳƭŕîƥūƑǋ�ƙƥîŠēîƑēƙ�ĿŠ�ƥĺĚĿƑ�ĺūŞĚ�ŞîƑŒĚƥƙ�ȳĚȦĳȦȡ�q/¡¬ȡ�Čūŕē�ČĺîĿŠ�ƎƑūēƭČƥ�îŠē�ƎƑūČĚƙƙ�ƙƥîŠēîƑēƙȴ�
îŠē�ĺîǄĚ�ƥĺĚ�ČîƎîČĿƥǋ�ƥū�ĿŞƎŕĚŞĚŠƥ�ƥĺĚŞ�ƥĺƑūƭĳĺ�ĿŠČĚŠƥĿǄĚƙ�îŠē�ĚŠĲūƑČĚŞĚŠƥȡ�ǅĿƥĺ�ƙƥƑūŠĳ�ĿŞƎîČƥƙ�
ūŠ�ŞîŠƭĲîČƥƭƑĚƑƙɄ�ƎƑūēƭČƥĿūŠ�îŠē�ĿŠŠūǄîƥĿūŠ�ēĚČĿƙĿūŠƙȡ�ĿŠ�ƎîƑƥĿČƭŕîƑ�ĿĲ�ƎūŕĿČĿĚƙ�îŠē�ƙƥîŠēîƑēƙ�îƑĚ�
ĿŠƥĚƑŠîƥĿūŠîŕŕǋ�ČūūƑēĿŠîƥĚēȦ��ƭƥ�ĳūǄĚƑŠŞĚŠƥƙ�ŠĚĚē�ƑĚîƙƙƭƑîŠČĚ�ƥĺîƥ�ēūŞĚƙƥĿČ�ŞîŠƭĲîČƥƭƑĚƑƙ�îŠē�
ČūŠƙƭŞĚƑƙ�ČîŠ�ČūƎĚ�ǅĿƥĺ�ĺĿĳĺĚƑ�ƙƥîŠēîƑēƙ�îŠē�Şîǋ�ŠĚĚē�ĚǊƥĚƑŠîŕ�îƙƙĿƙƥîŠČĚ�ǅĿƥĺ�ƥĺĿƙȦ

BOX 9: POLICIES FOR SUSTAINABLE COOLING

•   ƑĚîƥĚ�îŠē�ĚŠĲūƑČĚ�ĚŠîċŕĿŠĳ�ƑĚĳƭŕîƥūƑǋ�ĚŠǄĿƑūŠŞĚŠƥȡ�ĿŠēƭƙƥƑǋ�ƙƥîŠēîƑēƙȡ�îŠē�ƙĚČƥūƑ�ƎƑūƥūČūŕƙ� 
ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îŠē�Čūŕē�ČĺîĿŠƙ

• 'ĚǄĚŕūƎ�îŠē�ĚŠĲūƑČĚ�ƙƥîŠēîƑēƙ�ĲūƑ�ŠĚǅ�îŠē�ūŕēĚƑ�ČîƑƙ

• ¡ŕîŠ�ƭƑċîŠ�ƙƎîČĚƙ�ƥū�ŞĿŠĿŞĿǕĚ�ĺĚîƥ�ċƭĿŕēȹƭƎ�îŠē�ƑĚƥĚŠƥĿūŠ

• TŠƥĚĳƑîƥĚ�ƑĚƙĿŕĿĚŠČĚ�îŠē�ƭƑċîŠ�ČūūŕĿŠĳ�îƥ�ƎŕîŠŠĿŠĳ�îŠē�ƙĿƥĚ�ŕĚǄĚŕ

• �TŠƥĚĳƑîƥĚ�ċƭĿŕēĿŠĳ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠČǋ�ƑĚƐƭĿƑĚŞĚŠƥƙ�îŠē�ƙūŕîƑȹƑĚǜĚČƥĿǄĚ�ƑūūĲƙ�îŠē�ǅîŕŕƙ�ĿŠƥū 
ċƭĿŕēĿŠĳ�ČūēĚƙ

• �/ƙƥîċŕĿƙĺ�ƎūŕĿČĿĚƙ�ȳĚȦĳȦȡ�ƥîǊ�ČƑĚēĿƥƙȡ�îČČĚƙƙ�ƥū�ČƑĚēĿƥȴ�ƥū�ƙƥĿŞƭŕîƥĚ�ŞîƑŒĚƥ�ēĚŞîŠē�ĲūƑ 
ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�ċƭĿŕēĿŠĳ�ƎƑîČƥĿČĚƙ

• �ÀƙĚ�ĚŠĚƑĳǋ�ƎĚƑĲūƑŞîŠČĚ�ƙƥîŠēîƑēƙȡ�îƎƎŕĿîŠČĚ�ƥĚƙƥĿŠĳ�îŠē�ŕîċĚŕĿŠĳ�ƥū�ƙƥĚĚƑ�ČūŠƙƭŞĚƑƙ 
ƥū�ŞūƑĚ�ƙƭƙƥîĿŠîċŕĚ�ƎƭƑČĺîƙĿŠĳ�ēĚČĿƙĿūŠƙ
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• �/ŠĳîĳĚŞĚŠƥ�ǅĿƥĺ�industry,�ŞîŠƭĲîČƥƭƑĚƑƙȡ�îŠē�ČūŞŞĚƑČĿîŕ�îƙƙūČĿîƥĿūŠƙ�ǅĿŕŕ�ċĚ�ĚƙƙĚŠƥĿîŕ�ƥū�ĚŠƙƭƑĚ�
ƥĺîƥ�ĿŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ƙƭƎƎūƑƥ�ƎūŕĿČǋ�îČƥĿūŠȵîŠē�ƥū�ČŕūƙĚ�ƥĺĚ�ƙƭƎ-
ƎŕǋȹēĚŞîŠē�ŕūūƎȦ�qîŠƭĲîČƥƭƑĚƑƙ�îƑĚ�ŒĚǋ�îČƥūƑƙ�ĿŠ�ČĺūĿČĚ�ūĲ�ƑĚĲƑĿĳĚƑîŠƥƙ�îŠē�ƥĺĚ�ĚĲǛČĿĚŠČǋ�ūĲ�ƥĺĚĿƑ�
ƎƑūēƭČƥƙ�ċƭƥ�ĺîǄĚ�ūŠŕǋ�ƑĚČĚŠƥŕǋ�ŞîēĚ�ĚĲǛČĿĚŠČǋ�î�ƎƑĿūƑĿƥǋȦ��ŕƥĺūƭĳĺ�ŞîŠǋ�ČūŞƎîŠǋ�ƑĚƙĚîƑČĺ�îŠē�
ēĚǄĚŕūƎŞĚŠƥ�ȳ¤ʁ'ȴ�ēĚƎîƑƥŞĚŠƥƙ�ĺîǄĚ�ƥĚČĺŠūŕūĳĿĚƙ�ƥū�ƙƭƎƎūƑƥ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȡ�ƥĺĚƙĚ�ǅĿŕŕ�Šūƥ�ċĚ�
ċƑūƭĳĺƥ�ƥū�ŞîƑŒĚƥ�ĿĲ�ŞîƑŒĚƥ�îŠē�ƎūŕĿČǋ�ƑĿƙŒƙ�ēūŞĿŠîƥĚ�ČūŞƎîŠǋ�ƙƥƑîƥĚĳĿĚƙ�îŠē�ēĚČĿƙĿūŠƙȦ�Tƥ�Ŀƙ�ƥĺĚƑĚ-
ĲūƑĚ�ČƑĿƥĿČîŕ�ƥū�îŕĿĳŠ�ČūŞŞĚƑČĿîŕ�ĚǊƎĚČƥîƥĿūŠƙ�ǅĿƥĺ�ĳūǄĚƑŠŞĚŠƥ�ƎūŕĿČĿĚƙ�îŠē�ƎŕîŠƙ�ƥū�ƑĚēƭČĚ�ŞîƑŒĚƥ�
îŠē�ĿŠŠūǄîƥĿūŠ�ƑĿƙŒƙȵîŠē�ĿŠ�ƥƭƑŠ�ƑĚîƙƙƭƑĚ�ĳūǄĚƑŠŞĚŠƥƙ�ƥĺîƥ�ƥĺĚ�ĚƐƭĿƎŞĚŠƥ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�
ŠĚĚēĚē�ƥū�ŞĚĚƥ�ƙƥƑĿŠĳĚŠƥ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƑĚƐƭĿƑĚŞĚŠƥƙ�ǅĿŕŕ�ċĚ�îǄîĿŕîċŕĚȦ�

• �/ŠĳîĳĚŞĚŠƥ�ƙĺūƭŕē�îŕƙū�ĿŠČŕƭēĚ�cities�îŠē�ūƥĺĚƑ�ƙƭċŠîƥĿūŠîŕ�ċūēĿĚƙ�ǅĿƥĺ�î�ƙĿĳŠĿǛČîŠƥ�ƑūŕĚ�ĿŠ 
ƎŕîŠŠĿŠĳ�îŠē�ĿŞƎŕĚŞĚŠƥĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îČƥĿūŠȦ

New business models�ƥū�ŞĚĚƥ�ĲƭƥƭƑĚ�ČūūŕĿŠĳ�ēĚŞîŠē�ƙƭƙƥîĿŠîċŕǋ�ǅĿŕŕ�ċĚ�ŠĚĚēĚē�îŠē�îƑĚ�ĚŞĚƑĳĿŠĳȦ 
��ƎƑūŞĿŠĚŠƥ�ĚǊîŞƎŕĚ�Ŀƙ� îî¬ȡ�ǅĺĿČĺ�Ŀƙ�ċĚĿŠĳ�ƎĿŕūƥĚē�ȳ ŕĿŞîƥĚ�GĿŠîŠČĚ�gîċ�ŠȦēȦȴȦ� îî¬�Ŀƙ�î�ƎîǋȹƎĚƑȹƙĚƑǄĿČĚ�
ŞūēĚŕ�ĲūƑ�ČŕĚîŠ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙȡ�ǅĺĿČĺ�ĚŕĿŞĿŠîƥĚƙ�ƭƎĲƑūŠƥ�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ČŕĚîŠ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳǋ�ĲūƑ�Čƭƙ-
ƥūŞĚƑƙ�ǅĺū�Ǝîǋ�ƎĚƑ�ƭŠĿƥ�ūĲ�ČūūŕĿŠĳ�ƥĺĚǋ�ČūŠƙƭŞĚȡ�ƙƥƑĚŠĳƥĺĚŠĿŠĳ�ĿŠČĚŠƥĿǄĚƙ�ĲūƑ�ĚĲǛČĿĚŠƥ�ČūŠƙƭŞƎƥĿūŠ�îŠēȡ�
ūŠ�ƥĺĚ�ƥĚČĺŠūŕūĳǋ�ƎƑūǄĿēĚƑɄƙ�ƙĿēĚȡ�ĲūƑ�ĿŠƙƥîŕŕîƥĿūŠ�îŠē�ŞîĿŠƥĚŠîŠČĚ�ūĲ�ƥĺĚ�Şūƙƥ�ĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥ�ƎūƙƙĿċŕĚȦ�
�Š�ĚǊîŞƎŕĚ�Ŀƙ�ƥĺĚ�¤ǅîŠēî�Ɂ ūūŕĚîƙĚɂ�ƎƑūĳƑîŞȡ�î�ƎîƑƥŠĚƑƙĺĿƎ�ċĚƥǅĚĚŠ�ƥĺĚ�¤ǅîŠēî��ƭƙĿŠĚƙƙ�'ĚǄĚŕūƎŞĚŠƥ�
GƭŠēȡ�¤ǅîŠēî�HƑĚĚŠ�GƭŠēȡ�Às/¡�ÀŠĿƥĚē�ĲūƑ�/ĲǛČĿĚŠČǋ�ĿŠĿƥĿîƥĿǄĚȡ�îŠē��îƙĚŕ��ĳĚŠČǋ�ĲūƑ�¬ƭƙƥîĿŠîċŕĚ�/ŠĚƑĳǋȦ�
¹ĺĚ�ƎƑūĳƑîŞ�ǛŠîŠČĚƙ�ĿŠƙƥîŕŕîƥĿūŠ�ūĲ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ƥĺîƥ�ƭƙĚƙ�ŕūǅȹHØ¡�ƑĚĲƑĿĳĚƑîŠƥƙȦ�
 ūŞŞĚƑČĿîŕ�îŠē�ĿŠēƭƙƥƑĿîŕ�ČŕĿĚŠƥƙ�ŞîŒĚ�ŞūŠƥĺŕǋ�ƎîǋŞĚŠƥƙȡ�îŠē�ƥĺĚ�ƥĚČĺŠūŕūĳǋ�ƎƑūǄĿēĚƑ�ČūŞŞĿƥƙ�ƥū 
ƎƑūǄĿēĿŠĳ�ŞîĿŠƥĚŠîŠČĚȦ�

Incentives,�ĿŠ�ƎîƑƥĿČƭŕîƑ�ǛŠîŠČĿîŕ�ĿŠČĚŠƥĿǄĚƙȡ�ČîŠ�ċĚ�ĚĲĲĚČƥĿǄĚ�ĿŠ�ƎƑūŞūƥĿŠĳ�îēūƎƥĿūŠ�ūĲ�ĺĿĳĺȹĚĲǛČĿĚŠČǋȡ�ŕūǅȹ
HØ¡�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȫ�ĳūǄĚƑŠŞĚŠƥƙȡ�ƭƥĿŕĿƥĿĚƙȡ�îŠē�ūƥĺĚƑ�ūƑĳîŠĿǕîƥĿūŠƙ�ČîŠ�ƭƙĚ�ƥĺĚŞȦ�TŠČĚŠƥĿǄĚ�ĿŠƙƥƑƭŞĚŠƥƙ�
ƙĺūƭŕē�ċĚ�ČîƑĚĲƭŕŕǋ�ƎƑĚƎîƑĚē�ċĚĳĿŠŠĿŠĳ�ĿŠ�ƥĺĚ�ƑūîēŞîƎɄƙ�ǛƑƙƥ�ƎĺîƙĚȡ�ċĚČîƭƙĚ�ƥĺĚǋ�ČîŠ�ĺîǄĚ�ċƭēĳĚƥ�ĿŞƎŕĿ-
ČîƥĿūŠƙȡ�Şƭƙƥ�ƥîƑĳĚƥ�ƙƎĚČĿǛČ�ŞîƑŒĚƥ�ƙĚĳŞĚŠƥƙ�îŠē�ČĿƑČƭŞƙƥîŠČĚƙȡ�Şîǋ�ċĚ�ēĿĲǛČƭŕƥ�ƥū�îēŞĿŠĿƙƥĚƑȡ�îŠē�ŞĿĳĺƥ�
ǅūƑŒ�ūŠŕǋ�ƭŠēĚƑ�ƙƎĚČĿǛČ�ČūƭŠƥƑǋ�ČūŠēĿƥĿūŠƙ�îŠē�ƑĚĳƭŕîƥĿūŠƙȦ�TŠČĚŠƥĿǄĚ�ĿŠƙƥƑƭŞĚŠƥƙ�ƥǋƎĿČîŕŕǋ�ŕūǅĚƑ�ƥĺĚ�ǛƑƙƥȹ
Čūƙƥƙ�ĺƭƑēŕĚ�ĲūƑ�ČūŠƙƭŞĚƑƙȡ�Şîǋ�ĿŠČƑĚîƙĚ�ƑĚƥƭƑŠ�ūŠ�ĿŠǄĚƙƥŞĚŠƥ�ĲūƑ�ČūŞŞĚƑČĿîŕ�ċƭǋĚƑƙȡ�ūƑ�Şîǋ�ƑĚēĿƙƥƑĿċƭƥĚ�
ǛŠîŠČĿîŕ�ūƑ�ĚƐƭĿƎŞĚŠƥ�ƎĚƑĲūƑŞîŠČĚ�ƑĿƙŒƙȦ�¬ūŞĚ�îŞūƭŠƥ�ƥū�ƙƭċƙĿēĿĚƙȡ�ūƥĺĚƑƙ�ȳŕūîŠƙȴ�ƑĚēĿƙƥƑĿċƭƥĚ�ǛƑƙƥ�Čūƙƥƙ�
ūǄĚƑ�î�ŕūŠĳĚƑ�ƎĚƑĿūē�ȳċĚŠĚǛƥĿŠĳ�ĲƑūŞ�ŕūǅĚƑ�ŕĿĲĚČǋČŕĚ�Čūƙƥƙȴȡ�îŠē�ūƥĺĚƑƙ�ūĲĲĚƑ�ĳƭîƑîŠƥĿĚƙ�ūƑ�ĿŠƙƭƑîŠČĚȦ�¬ūŞĚ�
Şîǋ�ĲîČĿŕĿƥîƥĚ�ƙƎĚČĿǛČ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�ƙƭČĺ�îƙ�ĚŠĚƑĳǋ�ƙĚƑǄĿČĚ�ČūŞƎîŠĿĚƙȡ�ūƑ�ƑĚƐƭĿƑĚ�ƙƎĚČĿǛČ�ČūŠēĿƥĿūŠƙȦ�
GūƑ�ĚǊîŞƎŕĚȡ�ƎƑūƎĚƑƥǋȹîƙƙĚƙƙĚē�ČŕĚîŠ�ĚŠĚƑĳǋȶƥǋƎĚ�ǛŠîŠČĿŠĳ�îƥƥîČĺĚƙ�ƑĚƎîǋŞĚŠƥƙ�ūĲ�ŕūîŠƙ�ĲūƑ�ċƭĿŕēĿŠĳȹĚĲ-
ǛČĿĚŠČǋ�ƭƎĳƑîēĚƙ�ƥū�ƎƑūƎĚƑƥǋȹîƙƙĚƙƙĚē�ƥîǊĚƙ�ȳūƑ�ĲĚĚƙȴȡ�ƙĚƎîƑîƥĿŠĳ�ČƑĚēĿƥ�ƑĿƙŒ�îŠē�îŕĿĳŠĿŠĳ�ċĚŠĚǛƥƙ�îŠē�
ƑĚƎîǋŞĚŠƥƙ�ċǋ�ŞîŒĿŠĳ�ċūƥĺ�ƥƑîŠƙĲĚƑîċŕĚ�ǅĿƥĺ�ƥĺĚ�ƙîŕĚ�ūĲ�î�ƎƑūƎĚƑƥǋȡ�ǅĺĿČĺ�ŞîŒĚƙ�ƎƑūƎĚƑƥǋȹîƙƙĚƙƙĚē�ČŕĚîŠ�
ĚŠĚƑĳǋ�ēĚƎĚŠēĚŠƥ�ūŠ�î�ǅĚŕŕȹĲƭŠČƥĿūŠĿŠĳ�ƎƑūƎĚƑƥǋ�ƥîǊ�ƙǋƙƥĚŞȦ��ūǊ�ǧǦ�ŕĿƙƥƙ�ĚǊîŞƎŕĚƙ�ūĲ�ĿŠČĚŠƥĿǄĚ�ĿŠƙƥƑƭŞĚŠƥƙ�
îŠē�ŠĚǅ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȦ�
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qūƑĚ technical innovation and dissemination�ǅĿŕŕ�ċĚ�ŠĚĚēĚē�ƥū�ēĚČƑĚîƙĚ�HOH�ĚŞĿƙƙĿūŠƙ�ēƑîŞîƥĿČîŕŕǋ�ĿŠ�
ƥĺĚ�ĲîČĚ�ūĲ�ƑîƎĿēŕǋ�ĿŠČƑĚîƙĿŠĳ�ēĚŞîŠē�îŠē�îČĺĿĚǄĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ċǋ�ǨǦǫǦȦ�TŠǄĚƙƥŞĚŠƥ�ĿŠ�¤ʁ'�îŠē�
ƥĚČĺŠĿČîŕ�ĿŠŠūǄîƥĿūŠ�Ŀƙ�î�ċƑūîē�ƎūƑƥĲūŕĿū�ƥĺîƥ�ĿŠČŕƭēĚƙ�ĿŠČƑĚîƙĿŠĳ�ƥĺĚ�ČūĚĲǛČĿĚŠƥ�ūĲ�ƎĚƑĲūƑŞîŠČĚ�ūĲ�ĺĚîƥ�
ƎƭŞƎƙ�îŠē�îċƙūƑƎƥĿūŠ�îŠē�îēƙūƑƎƥĿūŠ�ƑĚĲƑĿĳĚƑîƥĿūŠ�ƙǋƙƥĚŞƙȫ�ēĚǄĚŕūƎĿŠĳ�ŕĿƐƭĿē�ƑĚĲƑĿĳĚƑîŠƥȹĲƑĚĚ�ƑĚĲƑĿĳĚƑîƥĿūŠ�
ƥĚČĺŠūŕūĳĿĚƙ�ȳĚȦĳȦȡ�ƥĺĚƑŞūȹČĺĚŞĿČîŕ�îŠē�ƙūŕĿēȹƙƥîƥĚȴȫ�ĿŞƎƑūǄĿŠĳ�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ƙƥūƑîĳĚȡ�ĿŠČŕƭēĿŠĳ�ĿŞƎƑūǄĿŠĳ�
ĿŠƙƭŕîƥĿūŠ�ŞîƥĚƑĿîŕ�îƥ�ŠîŠūƙČîŕĚ�ĲūƑ�Čūūŕ�ƙƥūƑîĳĚȫ�ƭŠēĚƑƙƥîŠēĿŠĳ�ŠĚǅ�ƙūƭƑČĚƙ�ūĲ�ǅîƙƥĚ�îŠē�ĚǊČĚƙƙ�ĺĚîƥ�ȳĚȦĳȦȡ�
ĚŕĚČƥƑĿČ�ǄĚĺĿČŕĚƙȡ�ĺǋēƑūĳĚŠȡ�ČîƑċūŠ�ČîƎƥƭƑĚ�îŠē�ƙƥūƑîĳĚȴ�îŠē�ēĚƙĿĳŠĿŠĳ�ČĿƑČƭŕîƑĿƥǋ�ĿŠƥū�ŠĚǅ�ĿŠƥĚĳƑîƥĚē�ĚŠĚƑĳǋ�
ƙǋƙƥĚŞƙȫ�îŠē�ČūŠƙĿēĚƑĿŠĳ�ĿŞƎƑūǄĚŞĚŠƥ�ĿŠ�ČūūŕĿŠĳ�îŠē�ƑĚČūǄĚƑǋ�ūĲ�ǅîƙƥĚ�ĺĚîƥ�ĿŠ�ĿŠƥĚĳƑîƥĚē�ƥĺĚƑŞîŕ�ŠĚƥǅūƑŒȡ�
ĿŠČŕƭēĿŠĳ�ĿŠ�ĚŕĚČƥƑĿČ�ǄĚĺĿČŕĚƙȦ

¤ĚƙĚîƑČĺĚƑƙ�îŠē�ŞîŠƭĲîČƥƭƑĚƑƙ�ŠĚĚē�ƥĿŞĚ�ƥū�ēĚǄĚŕūƎȡ�ƥĚƙƥȡ�îŠē�ƎƑĚƎîƑĚ�ƥĺĚƙĚ�ƥĚČĺŠūŕūĳĿĚƙȦ�TŠČĚŠƥĿǄĚƙ�îƑĚ�
ŠĚĚēĚē�ƥū�ĚŠČūƭƑîĳĚ�ĿŠŠūǄîƥĿūŠ�îŠē�ŞîŒĚ�ƥĺĚƙĚ�ƥĚČĺŠūŕūĳĿĚƙ�îǄîĿŕîċŕĚ�ĲūƑ�ēĚƎŕūǋŞĚŠƥ�îŠē�ĚǊƎîŠƙĿūŠ�
ēƭƑĿŠĳ�ƥĺĚ�ƙĚČūŠē�îŠē�ƥĺĿƑē�ƑūîēŞîƎ�ēĚČîēĚƙȦ�¹ĺĚ�Hŕūċîŕ� ūūŕĿŠĳ�¡ƑĿǕĚ�îŠē�ƙĿŞĿŕîƑ�ĿŠĿƥĿîƥĿǄĚƙ�îŕƑĚîēǋ�ƑĚ-
ƙƎūŠē�ƥū�ƥĺĿƙ�ŠĚĚēȡ�ċƭƥ�ūƥĺĚƑ�ƎƭċŕĿČ�îŠē�ƎƑĿǄîƥĚ�îČƥĿūŠƙ�Şƭƙƥ�ŏūĿŠ�ƥĺĚŞ�ċĚĲūƑĚ�ǨǦǨǫ�ƥū�ČƑĚîƥĚ�ƥĺĚ�ĿŠŠūǄîƥĿūŠƙ�
îŠē�ŞîƑŒĚƥ�ēĚŞîŠē�ƥĺîƥ�ēĚƥĚƑŞĿŠĚ�ǅĺĿČĺ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ċƭƙĿŠĚƙƙ�ūƎƥĿūŠƙ�ǅĿŕŕ�ċĚ�îǄîĿŕîċŕĚ�ƥū�ĿŞƎŕĚŞĚŠƥ�
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȦ��ƙ�ĺîƙ�ūČČƭƑƑĚē�ĿŠ�ūƥĺĚƑ�ƙĚČƥūƑƙȡ�ēîƥî�ČūŕŕĚČƥĿūŠ�îŠē�ČūŠŠĚČƥĿǄĿƥǋȡ�ǅĺĿČĺ�Čūƭŕē�
ċĚ�ċƭĿŕƥ�ĿŠƥū�ŠĚǅ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ƑîƥĺĚƑ�ƥĺîŠ�ƑĚƥƑūǛƥƥĚēȡ�ǅĿŕŕ�ĚŠîċŕĚ�ŠĚǅ�ČūūŕĿŠĳ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȦ�Tƥ�Ŀƙ�
ƥĺĚƑĚĲūƑĚ�ĿŞƎūƑƥîŠƥ�ƥū�ƎƑūǄĿēĚ�ĿŠČĚŠƥĿǄĚƙ�ĲūƑ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�îŠē�ƙĚƑǄĿČĚ�ƎƑūǄĿēĚƑƙ�ĚîƑŕǋȡ�ēƭƑĿŠĳ�ƥĺĚ�ǛƑƙƥ�
ƑūîēŞîƎ�ēĚČîēĚȡ�ƥū�ēĚǄĚŕūƎ�îŠē�ƎĿŕūƥ�ĿŠƥĚĳƑîƥĚē�ƥĚČĺŠĿČîŕ�îŠē�ċƭƙĿŠĚƙƙ�ƙūŕƭƥĿūŠƙȡ�ǅĺĿČĺ�Şƭƙƥ�ċĚ�ƑĚîēǋ�ƥū�
ĚǊƎîŠē�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĿŠ�ĲƭƥƭƑĚ�ǋĚîƑƙȦ

BOX 10: INCENTIVE INSTRUMENTS 
AND NEW BUSINESS MODELS

•  DEMAND AGGREGATION: �ĳĳƑĚĳîƥĚ�ēĚŞîŠē�ƥū�ēĚČƑĚîƙĚ�îČƐƭĿƙĿƥĿūŠ�Čūƙƥ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ƙƎîČĚ�
ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȡ�ĿŠČƑĚîƙĚ�ŞîƑŒĚƥ�ČūŠǛēĚŠČĚȡ�îŠē�ƙƎƭƑ�ĳƑĚîƥĚƑ�îēūƎƥĿūŠ

•  DEBT SUBSIDY: ¤ĚēƭČĚ�ǛƑƙƥ�Čūƙƥ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ƙƎîČĚ�ČūūŕĿŠĳ�ƭƙĿŠĳ�ēĚċƥ�ƙƭċƙĿēǋ�îŠē�ƑĿƙŒ 
ŞĿƥĿĳîƥĿūŠ�ĿŠƙƥƑƭŞĚŠƥƙ

•  DEMAND-SIDE MANAGEMENT: qîŠîĳĚ�ƎĚîŒ�ČūūŕĿŠĳ�ŕūîēƙ�ƭƙĿŠĳ�ƭƥĿŕĿƥǋȹŕĚē�ēĚŞîŠēȹƙĿēĚ 
ŞîŠîĳĚŞĚŠƥ�îŠē�ǛŠîŠČĿîŕ�ŞĚîƙƭƑĚƙ

•  COOLING AS A SERVICE (CAAS): TŞƎŕĚŞĚŠƥ� îî¬�ċƭƙĿŠĚƙƙ�ŞūēĚŕȡ�ĿŠČŕƭēĿŠĳ�ĲūƑ�ēĿƙƥƑĿČƥ 
ČūūŕĿŠĳ�ƎƑūŏĚČƥƙ

•  PROPERTY-ASSESSED CLEAN ENERGY AND ENVIRONMENTAL UPGRADE FINANCING: 

gĚǄĚƑîĳĚ�ƥĺĚƙĚ�îƎƎƑūîČĺĚƙ�ƥū�ŕūǅĚƑ�ƥĺĚ�ǛƑƙƥ�Čūƙƥ�ūĲ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�ČūŠƙƥƑƭČƥĿūŠ

•  ENERGY SERVICE COMPANIES:  îƥîŕǋǕĚ�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ƙƭƙƥîĿŠîċŕĚ�ƙƎîČĚ�ČūūŕĿŠĳ�ċǋ�ēĚǄĚŕūƎĿŠĳ�
ĚŠĚƑĳǋ�ƙĚƑǄĿČĚ�ČūŞƎîŠǋ�ČîƎîċĿŕĿƥĿĚƙ�

•  ENERGY SERVICE AGREEMENTS: /ǊƎîŠē�îČČĚƙƙ�ƥū�ǛŠîŠČĿŠĳ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ƙƎîČĚ�ČūūŕĿŠĳ 
ċǋ�ēĚǄĚŕūƎĿŠĳ�ȳŞîŠîĳĚēȴ�ĚŠĚƑĳǋ�ƙĚƑǄĿČĚ�îĳƑĚĚŞĚŠƥƙ�ȳî�ēĚƑĿǄîƥĿǄĚ�ūĲ�ƥĺĚ�ĚŠĚƑĳǋ�ƙĚƑǄĿČĚ 
ČūŞƎîŠǋ�ŞūēĚŕȴ
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Technician training�ǅĿŕŕ�ċĚ�ŠĚĚēĚē�ƥū�ƙƭƎƎūƑƥ�ƥĺĚ�ĚǊƎĚČƥĚē�ŕîƑĳĚ�ĿŠČƑĚîƙĚ�ĿŠ�ČūūŕĿŠĳ�ēĚŞîŠēȡ�ĚƐƭĿƎŞĚŠƥ�
ĿŠƙƥîŕŕîƥĿūŠȡ�îŠē�ŞîĿŠƥĚŠîŠČĚȦ�TŠēĿî�îŕūŠĚ�Şîǋ�ŠĚĚē�îƙ�ŞîŠǋ�îƙ�ǧǦǦȡǦǦǦ�îēēĿƥĿūŠîŕ�ĺĚîƥĿŠĳȡ�ǄĚŠƥĿŕîƥĿūŠȡ�îŠē�
� �ƥĚČĺŠĿČĿîŠƙȦ�TŠ�ŞîŠǋ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȡ�ƙĚƑǄĿČĿŠĳ�ūĲ�� �ƭŠĿƥƙ�Ŀƙ�î�ƙĚîƙūŠîŕ�ŏūċ�ƎĚƑĲūƑŞĚē�ċǋ�ĿŠîēĚ-
ƐƭîƥĚŕǋ�ƥƑîĿŠĚē�ĺîŠēǋŞĚŠȦ���ĺĿĳĺĚƑȹƙŒĿŕŕĚē�ǅūƑŒĲūƑČĚ�ǅĿŕŕ�ċĚ�ŠĚĚēĚē�îƙ�ŞūƑĚ�ƥĚČĺŠĿČîŕŕǋ�ČūŞƎŕĚǊȡ�ēîƥîȹ�îŠē�
ƙǋƙƥĚŞȹČūŠŠĚČƥĚē�ĚƐƭĿƎŞĚŠƥȡ�ƎūƙƙĿċŕǋ�ǛŕŕĚē�ǅĿƥĺ�ǜîŞŞîċŕĚ�ūƑ�ūƥĺĚƑǅĿƙĚ�ēîŠĳĚƑūƭƙ�ƑĚĲƑĿĳĚƑîŠƥƙȡ�ċĚČūŞĚƙ�
ŞūƑĚ�ǅĿēĚŕǋ�îǄîĿŕîċŕĚȫ�ƥĺĚƙĚ�ĺĿĳĺĚƑ�ƙŒĿŕŕƙ�îƑĚ�ŠĚĚēĚē�ƥū�ČūŞƎŕǋ�ǅĿƥĺ�ƙƥƑĿČƥĚƑ�ĿŠƙƥîŕŕîƥĿūŠȡ�ūƎĚƑîƥĿŠĳȡ�ŞūŠĿ-
ƥūƑĿŠĳȡ�ĿŠƙƎĚČƥĿūŠȡ�îŠē�ƙĚƑǄĿČĿŠĳ�ƑĚƐƭĿƑĚŞĚŠƥƙȡ�ĿŠČŕƭēĿŠĳ�ĺîŠēŕĿŠĳȡ�ČūŕŕĚČƥĿŠĳȡ�îŠē�ēĿƙƎūƙĿŠĳ�ūĲ�ƑĚĲƑĿĳĚƑîŠƥƙ�
îƙ�ǅĚŕŕ�îƙ�ƥū�îƙƙƭƑĚ�ČūŠƥĿŠƭĚē�ĺĿĳĺ�ĚĲǛČĿĚŠČǋ�ūƎĚƑîƥĿūŠȦ�¹ĚČĺŠĿČĿîŠ�ƥƑîĿŠĿŠĳȡ�ƙūŞĚ�îŕƑĚîēǋ�ƙƭƎƎūƑƥĚē�ċǋ�
ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�qƭŕƥĿŕîƥĚƑîŕ�GƭŠē�ȳqgGȴȡ�ǅĿŕŕ�ƥîŒĚ�ƥĿŞĚȡ�îŠē�ĳūǄĚƑŠŞĚŠƥƙ�îŠē�ĿŠēƭƙƥƑǋ�îČƥūƑƙ�ƙĺūƭŕē�
ƙƥĚƎ�ƭƎ�ƥƑîĿŠĿŠĳ�ĚĲĲūƑƥƙ�ĿŠ�ƥĺĚ�ǛƑƙƥ�ƑūîēŞîƎ�ēĚČîēĚ�ƙū�ƥĺîƥ�î�ƙƭĲǛČĿĚŠƥ�ŠƭŞċĚƑ�ūĲ�ƙŒĿŕŕĚē�ƥĚČĺŠĿČĿîŠƙ�ǅĿŕŕ�ċĚ�
îǄîĿŕîċŕĚ�ǅĺĚŠ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�Şƭƙƥ�ċĚ�ĚǊƎîŠēĚē�îĲƥĚƑ�ǨǦǩǦȦ

Access to cooling�ČūŠƥƑĿċƭƥĚƙ�ĿŠ�ŞîŠǋ�ǅîǋƙ�ƥū�îČĺĿĚǄĿŠĳ�ƥĺĚ�¬'Hƙ�îŠē�ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚ�îēîƎƥĿūŠȡ�îŠē�
ŞūƑĚ�îŠē�ŞūƑĚ�ƎĚūƎŕĚ�ǅĿŕŕ�ēĚƎĚŠē�ūŠ�Ŀƥ�ƥū�ƙƭƑǄĿǄĚ�ĲƭƥƭƑĚ�ĺĚîƥǅîǄĚƙ�ȳ¬/ĲūƑ�ŕŕ�ǨǦǧǮȴȦ� ūūŕĿŠĳ�îČČĚƙƙ�Şƭƙƥ�
ƥĺĚƑĚĲūƑĚ�ċĚ�ƑĚƙĚîƑČĺĚē�îŠē�ƎĿŕūƥĚē�ĿŠ�ƥĺĚ�ǛƑƙƥ�ƑūîēŞîƎ�ēĚČîēĚ�ƥū�ēĚǄĚŕūƎ�ƥĺĚ�ƙūŕƭƥĿūŠƙ�îŠē�ĚŠîċŕĿŠĳ�
ĿŠƙƥƑƭŞĚŠƥƙ�ƥĺîƥ�ČîŠ�ċƑĿŠĳ�ČūūŕĿŠĳ�ƥū�ƙŕƭŞƙ�îŠē�ƑƭƑîŕ�îƑĚîƙ�îŠē�ƥū�ċĚ�ƎƑĚƎîƑĚē�ƥū�ƑĚƙƎūŠē�ƥū�ƙūŞĚƥĿŞĚƙ�ƭƑ-
ĳĚŠƥ�ŠĚĚēƙ�ȳĚȦĳȦȡ�ĿŠ�ƙƭƎƎūƑƥ�ūĲ�Ĳūūē�ƙĚČƭƑĿƥǋ�ūƑ�ǄîČČĿŠîƥĿūŠ�ČîŞƎîĿĳŠƙȡ�îƙ�ĿŠ�ƥĺĚ� ~×T'ȹǧǯ�ĺĚîŕƥĺ�ČƑĿƙĿƙȴ�ȳ�ūǊ�
ǧǧȴȦ�qĚĚƥĿŠĳ�ŞîŠǋ�ūĲ�ƥĺĚƙĚ�ČūūŕĿŠĳ�ŠĚĚēƙ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�ŠĚǅ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�îƙ�ǅĚŕŕ�îƙ�ƎƭċŕĿČ�ČūūƑēĿŠîƥĿūŠ�
îŠē�ĲƭŠēĿŠĳȡ�ƥĺĚ�ŞîĳŠĿƥƭēĚ�ūĲ�ǅĺĿČĺ�Ŀƙ�Šūƥ�ČŕĚîƑȡ�ƎîƑƥŕǋ�ċĚČîƭƙĚ�ƥĺĚ�ČūūŕĿŠĳ�ŠĚĚēƙ�ƥū�ŞĚĚƥ�îēîƎƥîƥĿūŠ�îŠē�
ƙƭƙƥîĿŠîċŕĚ�ēĚǄĚŕūƎŞĚŠƥ�ĳūîŕƙ�îƑĚ�Šūƥ�ǋĚƥ�ǅĚŕŕ�ƭŠēĚƑƙƥūūēȫ�ƎîƑƥŕǋ�ċĚČîƭƙĚ�ƥĺĚ�ĿŠƥĚƑČūŠŠĚČƥĿūŠƙ�ċĚƥǅĚĚŠ�
ȳƑƭƑîŕȴ�ĚŠĚƑĳǋ�îŠē�ƎƑūēƭČƥĿūŠ�ƙǋƙƥĚŞƙ�îƑĚ�ČūŞƎŕĚǊ�ȳĚȦĳȦȡ�ĿŠ�ūĲĲȹĳƑĿē�ƙĿƥƭîƥĿūŠƙȴȫ�îŠē�ƎîƑƥŕǋ�ċĚČîƭƙĚ�ƥĚČĺŠĿČîŕ�
îŠē�ūƑĳîŠĿǕîƥĿūŠîŕ�ƙūŕƭƥĿūŠƙ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ĲūƑ�ƑƭƑîŕ�Čūŕē�ČĺîĿŠƙȡ�ČūŕēȹēĚƎĚŠēĚŠƥ�ƎƑūēƭČƥĿūŠȡ�îŠē�
ČūūŕĿŠĳ�ĲūƑ�ČūŞĲūƑƥ�îŠē�ČūŞŞƭŠĿƥǋ�ƎƭƑƎūƙĚƙ�îƑĚ�ūŠŕǋ�Šūǅ�ċĚĿŠĳ�ēĚǄĚŕūƎĚēȦ�

TŠ�TŠēĿîȡ�ĲūƑ�ĿŠƙƥîŠČĚȡ�ƥĺĚ�sîƥĿūŠîŕ� ĚŠƥƑĚ�ĲūƑ� ūŕēȹČĺîĿŠ�'ĚǄĚŕūƎŞĚŠƥ�Ŀƙ�ĚǊƎŕūƑĿŠĳ�ĺūǅ�ĿŠƥĚĳƑîƥĚē�ČūŞŞƭ-
ŠĿƥǋ�ČūūŕĿŠĳ�ĺƭċƙ�ČîŠ�ĺĚŕƎ�ĲîƑŞĿŠĳ�ČūŞŞƭŠĿƥĿĚƙ�ƑĚēƭČĚ�Ĳūūē�ŕūƙƙȡ�ĿŠČƑĚîƙĚ�ĿŠČūŞĚƙȡ�îŠē�ŞĚĚƥ�ƑƭƑîŕ�ČūūŕĿŠĳ�
ŠĚĚēƙ�ĿŠ�îŠ�îĲĲūƑēîċŕĚȡ�ƙƭƙƥîĿŠîċŕĚ�ǅîǋȫ�ƥĺĿƙ�ČūŠČĚƎƥ�Ŀƙ�ċîƙĚē�ūŠ�ƥĺĚ�ĿēĚî�ūĲ�ĿŠƥĚĳƑîƥĿŠĳ�Ĳūūē�Čūŕē�ČĺîĿŠƙ�
ǅĿƥĺ�ūƥĺĚƑ�ČūŕēȹēĚƎĚŠēĚŠƥ�ƙĚƑǄĿČĚƙ�ȳ'ĚċŠîƥĺ�Ěƥ�îŕȦ�ǨǦǨǧȴȦ�¹ĺĚ�ċîČŒĳƑūƭŠē�ǅūƑŒ�ĲūƑ�ƥĺĿƙ�ƑūîēŞîƎ�ƥĺĚƑĚĲūƑĚ�
ƙƭĳĳĚƙƥƙ�ĿŠČƑĚîƙĿŠĳ�¤ʁ'ȡ�ĿŠČŕƭēĿŠĳ�ĿŠ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȡ�ēĿĳĿƥîŕ�ƙƭƎƎŕǋ�ČĺîĿŠ�ƥĚČĺŠūŕūĳǋȡ�ŕĿŠŒîĳĚƙ�ǅĿƥĺ�
ēîƥîȹēƑĿǄĚŠ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�ƎĿŕūƥĿŠĳ�ūĲ�îČČĚƙƙ�ƙūŕƭƥĿūŠƙ�ĲūƑ�îƥȹƑĿƙŒ�ČĿƥǋ�ēǅĚŕŕĚƑƙ�îŠē�ĲūƑ�ƑƭƑîŕ�Čūŕē�ČĺîĿŠ�ČūƑ-
ƑĿēūƑƙ�îŠē�ǄĿŕŕîĳĚ�ČūŞŞƭŠĿƥĿĚƙȡ�ĿŞƎƑūǄĿŠĳ�ƥĺĚ�ƑĚĳƭŕîƥūƑǋ�ĚŠǄĿƑūŠŞĚŠƥȡ�îŠē�ēĚǄĚŕūƎĿŠĳ�ēĚŕĿǄĚƑǋ�îŠē�ǛŠîŠČĿŠĳ�
ƙƥƑƭČƥƭƑĚƙ�ƥū�ċĚ�ƑĚîēǋ�ĲūƑ�ēĚƎŕūǋŞĚŠƥ�ĿŠ�ƥĺĚ�ƙĚČūŠē�ƑūîēŞîƎ�ēĚČîēĚȦ
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ÀŕƥĿŞîƥĚŕǋȡ�government action�ǅĿŕŕ�ēƑĿǄĚ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�Şūƙƥ�îƙƎĚČƥƙ�ūĲ�ƥĺĚ�ČūūŕĿŠĳ�îĳĚŠēîȦ���ƙƭƎƎūƑƥ-
ĿǄĚȡ�ƑĚŕĿîċŕĚ�ƎūŕĿČǋ�îŠē�ƑĚĳƭŕîƥūƑǋ�ĚŠǄĿƑūŠŞĚŠƥȵǅĿƥĺ�s �¡ƙ�îŠē�OG �ƎĺîƙĚȹēūǅŠ�ƎŕîŠƙȡ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�
Ǝîƥĺǅîǋƙ�îŠē�ǛŠîŠČĿŠĳ�ƎŕîŠƙȡ�ƥĚČĺŠūŕūĳǋ�ƎƑūŞūƥĿūŠ�îŠē�q/¡¬ȡ�ƎĿŕūƥĿŠĳ�ūĲ�ŠĚǅ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�îŠē�
ƎƭċŕĿČȶƎƑĿǄîƥĚ�ƎîƑƥŠĚƑƙĺĿƎƙȵǅĿŕŕ�ċĚ�ŠĚĚēĚē�ĿŠ�Şūƙƥ�ČūƭŠƥƑĿĚƙ�ƥū�ĳîĿŠ�ƥĺĚ�ČūŠǛēĚŠČĚ�ūĲ�ƥĺĚ�ƎƑĿǄîƥĚ�ƙĚČƥūƑ�
îŠē�ĿŠƙƥĿƥƭƥĿūŠîŕ�ĿŠǄĚƙƥūƑƙȦ�¹ĺĿƙ�Ŀƙ�î�ŕūŠĳȹƑƭŠ�ČĺîŕŕĚŠĳĚȡ�ǅĿƥĺ�ŞîŠǋ�ČūƭŠƥƑǋȹƙƎĚČĿǛČ�ēĚƥîĿŕƙ�ƥū�ċĚ�ČūŠƙĿēĚƑĚēȡ�
ċƭƥ�ĳūǄĚƑŠŞĚŠƥƙ�Şƭƙƥ�ƙƥîƑƥ�ƥĺĿƙ�ƎƑūČĚƙƙ�ĿŠ�ƥĺĚ�ǛƑƙƥ�ƑūîēŞîƎ�ēĚČîēĚ�ƥū�ċĚ�ƎƑĚƎîƑĚē�ĲūƑ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ĲƑūŞ�
ǨǦǩǦ�ūŠǅîƑēȦ�

GĿŠēĿŠĳ�ƥĺĚ�ƑĿĳĺƥ�ǛŠîŠČĿŠĳ�ƙūŕƭƥĿūŠƙ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�Ŀƙ�ĿŞƎūƑƥîŠƥȦ�HūǄĚƑŠŞĚŠƥƙȡ�'GTƙȡ�îŠē�ƥĺĚ�ƎƑĿǄîƥĚ�
ƙĚČƥūƑ�ƙĺūƭŕē�ƎƑĚƎîƑĚ�ŠĚǅ�ǛŠîŠČĿŠĳ�ĿŠƙƥƑƭŞĚŠƥƙ�îŠē�ŞîŒĚ�îēĚƐƭîƥĚ�ĲƭŠēĿŠĳ�îǄîĿŕîċŕĚȦ�¹ĺĚƑĚ�îƑĚ�ČƭƑƑĚŠƥŕǋ�
Šū�ĿŠƙƥƑƭŞĚŠƥƙ�ēĚēĿČîƥĚē�ƥū�ǛŠîŠČĿŠĳ�îČČĚƙƙ�ƥū�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȦ�¹ĺĚ�qgG�Ŀƙ�ŕĿŞĿƥĚē�ƥū�ƥĺĚ�ƎĺîƙĚȹēūǅŠ�
ūĲ�~'¬ƙ�îŠē�Šūǅ�îŕƙū�OG ƙȦ�¹ĺĚ�H/G�îŠē�ūƥĺĚƑ�ƙūƭƑČĚƙ�ūĲ�ČŕĿŞîƥĚ�ǛŠîŠČĚ�ƥǋƎĿČîŕŕǋ�ĲūČƭƙ�ūŠ�ĚŠĚƑĳǋ�ĚĲǛ-
ČĿĚŠČǋ�îŠē�HOH�ŞĿƥĿĳîƥĿūŠȦ�¹ĺĚ��ēîƎƥîƥĿūŠ�GƭŠē�îŠē�ƙĿŞĿŕîƑ�ƙūƭƑČĚƙ�îƑĚ�ĿŠƙƭĲǛČĿĚŠƥ�ƥū�ƙƭƎƎūƑƥ�îČČĚƙƙ�ƥū�
ČūūŕĿŠĳ�îƥ�ƥĺĚ�ƙČîŕĚ�ŠĚĚēĚēȦ�¬ūŞĚ�ŞîŏūƑ�ĿŠƙƥĿƥƭƥĿūŠƙ�ȳĚȦĳȦȡ�H Gȡ�ØūƑŕē��îŠŒȴ�ĺîǄĚ�ċĚĳƭŠ�ƥū�ēĚǄĚŕūƎ�ǛŠîŠČ-
ĿŠĳ�ǅĿŠēūǅƙ�ĲūƑ�ČūūŕĿŠĳȦ��ČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ČîŠ�îŕƙū�ċĚ�ċƭĿŕƥ�ĿŠƥū�ĚǊĿƙƥĿŠĳ�ēĚǄĚŕūƎŞĚŠƥ�ǛŠîŠČĚ�îƑƑîŠĳĚŞĚŠƥƙ�
ǅĿƥĺ�ēūŠūƑ�ƙƭƎƎūƑƥȦ�¹ĺĿƙ�ǅūƑŒ�Şƭƙƥ�ĳƑūǅ�îŠē�ŕĚîē�ƥū�ƙƭċƙƥîŠƥĿîŕ�ǛŠîŠČĿîŕ�ǜūǅƙ�ƥū�ƭŠēĚƑǅƑĿƥĚ�ƥĺĚ�ČūŠƥƑĿċƭ-
ƥĿūŠ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƥū�ƥĺĚ�¬'Hƙ�îŠē�ƥū�îČĺĿĚǄĿŠĳ�ƥĺĚ�¡îƑĿƙ� ŕĿŞîƥĚ��ĳƑĚĚŞĚŠƥ�ĳūîŕƙ�ċǋ�ǨǦǫǦȦ

BOX 11: SUSTAINABLE COOLING, COVID-19,  
AND OTHER HEALTH THREATS

•  'ĿƙƥƑĿċƭƥĿūŠ�ūĲ�vaccines�ƑĚƐƭĿƑĚƙ�ĚĲĲĚČƥĿǄĚ�ŞĚēĿČîŕ�Čūŕē�ČĺîĿŠƙȡ�ǅĺĿČĺ�îƑĚ�ŕîČŒĿŠĳ�ĿŠ�ŞîŠǋ�ƎîƑƥƙ�ūĲ�
ƥĺĚ�ǅūƑŕēȦ��Š�ĚƙƥĿŞîƥĚē�ǨǦ�ƎĚƑČĚŠƥ�ūĲ�ƥîƑĳĚƥĚē�ĺĚîŕƥĺ�ČîƑĚ�ĲîČĿŕĿƥĿĚƙ�ĿŠ�ČūƭŠƥƑĿĚƙ�ƥĺîƥ�HîǄĿȡ�ƥĺĚ�×îČ-
ČĿŠĚ��ŕŕĿîŠČĚ�ƙƭƎƎūƑƥƙ�ŕîČŒ�Čūŕē�ČĺîĿŠƙȫ�ǅĺĚƑĚ�ƥĺĚƑĚ�Ŀƙ�ĚƐƭĿƎŞĚŠƥȡ�ǨǦ�ƎĚƑČĚŠƥ�Ŀƙ�ċƑūŒĚŠȡ�îŠē�ǫǦ�ƎĚƑ-
ČĚŠƥ�Ŀƙ�ƎūūƑ�ƎĚƑĲūƑŞĿŠĳ�ūƑ�ūĲ�îŠ�ūŕēĚƑ�ĳĚŠĚƑîƥĿūŠȦ�TŠ�TŠēĿîȡ�ƥū�ĿŞŞƭŠĿǕĚ�ǬǦ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�ƎūƎƭŕîƥĿūŠ�
ȳŞūƑĚ�ƥĺîŠ�ǮǪǦ�ŞĿŕŕĿūŠ�ƎĚūƎŕĚȴ�ūǄĚƑ�î�ǩȹŞūŠƥĺ�ƎĚƑĿūē�ƥū�îČĺĿĚǄĚ�ĺĚƑē�ĿŞŞƭŠĿƥǋ�ǅūƭŕē�ƥĺĚūƑĚƥĿČîŕŕǋ�
ƑĚƐƭĿƑĚ�î�ǄîČČĿŠĚ�Čūŕē�ČĺîĿŠ�îŕŞūƙƥ�ŠĿŠĚ�ƥĿŞĚƙ�Ŀƥƙ�ČƭƑƑĚŠƥ�ČîƎîČĿƥǋ�ĲūƑ�ƥĺĚ�ǩǯǦ�ŞĿŕŕĿūŠ�îŠŠƭîŕ�ēūƙĚƙȦ

•  ¡ūūƑ�ĿŠēūūƑ�îŠē�ūƭƥēūūƑ�îĿƑ�ƐƭîŕĿƥǋ�ǅĚîŒĚŠƙ�ĺĚîŕƥĺ�ĿŠ�ǅîǋƙ�ƥĺîƥ�ČūŠƥƑĿċƭƥĚ�ƥū�ǄƭŕŠĚƑîċĿŕĿƥǋ�ƥū�ƥĺĚ�
ǄĿƑƭƙȦ�ÀŠČūŠēĿƥĿūŠĚē�ƙƎîČĚƙ�ČîŠ�ƎŕîČĚ�ƥĺĚƑŞîŕ�ƙƥƑĚƙƙ�ūŠ�ƎĚūƎŕĚ�ƥĺîƥ�Şîǋ�ċĚ�ēĿƑĚČƥŕǋ�ŕĿĲĚ�ƥĺƑĚîƥĚŠĿŠĳ�
îŠē�ēĚČƑĚîƙĚ�ƥĺĚĿƑ�ƑĚƙĿƙƥîŠČĚ�ƥū�ĿŠĲĚČƥĿūŠ�ȳ�¬O¤�/�ŠȦēȦȴȦ

•  Passive cooling�ŞĚîƙƭƑĚƙ�ǅĿƥĺ�ĳūūē�îĿƑ�ǜūǅ�ǅĿŕŕ�ƑĚēƭČĚ�ƑĿƙŒƙ�ĲƑūŞ�ƥƑîƎƎĚē�ƎîƑƥĿČŕĚƙȦ��ĿƑ�ČūŠēĿƥĿūŠ-
ĿŠĳ�ČîŠ�ĿŠČƑĚîƙĚ�ƑĿƙŒ�ūĲ�ĚǊƎūƙƭƑĚ�ƥū�ƥĺĚ�ǄĿƑƭƙ�ĿĲ�ƙǋƙƥĚŞƙ�ŕîČŒ�ĳūūē�îĿƑ�ĚǊČĺîŠĳĚ�îŠē�ǛŕƥĚƑƙȡ�ǅĺĿČĺ�
ČîŠ�ƥƑîƎ�ǄĿƑƭƙ�ƎîƑƥĿČŕĚƙ�îŠē�Şƭƙƥ�ċĚ�ĚǊČĺîŠĳĚē�ǅĿƥĺ�ČîƭƥĿūŠȦ�Tƥ�Ŀƙ�ċĚŕĿĚǄĚē�ƥĺîƥ�îŠ�ūƭƥċƑĚîŒ�ūĲ�ƥĺĚ�
ǄĿƑƭƙ�ĿŠ� ĺĿŠî�îŞūŠĳ�ƑĚƙƥîƭƑîŠƥ�ēĿŠĚƑƙ�ĿŠ�cîŠƭîƑǋ�ǅîƙ�ēƭĚ�ƥū�ēĿƙƥƑĿċƭƥĿūŠ�ūĲ�ƎîƑƥĿČŕĚƙ�ĲƑūŞ�ƥĺĚ�ǄĚŠƥĿ-
ŕîƥĿūŠ�ƙǋƙƥĚŞ�ȳsĚǅ�ÞūƑŒ�¹ĿŞĚƙ�ǨǦǨǦȴȦ

•  Cooling centers ƥū�ƎƑūƥĚČƥ�ĺĚîŕƥĺ�ēƭƑĿŠĳ�ĺĚîƥ�ĚǄĚŠƥƙ�ČîŠ�ƑĚƙƭŕƥ�ĿŠ�îƥȹƑĿƙŒ�ĳƑūƭƎƙ�ūĲ�ƎĚūƎŕĚ�ČūŠĳƑĚ-
ĳîƥĿŠĳ�îŠē�ƎƑūǄĿēĚ�î�ƑūƭƥĚ�ĲūƑ�ƥƑîŠƙŞĿƙƙĿūŠ�ūĲ�ƥĺĚ�ǄĿƑƭƙȦ�¹ĺĚ�ÀȦ¬Ȧ� ĚŠƥĚƑƙ�ĲūƑ�'ĿƙĚîƙĚ� ūŠƥƑūŕ�îŠē�
¡ƑĚǄĚŠƥĿūŠ�ȳǨǦǧǯȴ�ƑĚČūŞŞĚŠēƙ�ƥĺîƥ�ČūūŕĿŠĳ�ČĚŠƥĚƑƙ�ċĚ�ĚƐƭĿƎƎĚē�ǅĿƥĺ�îĿƑ�ĚǊČĺîŠĳĚ�ƙǋƙƥĚŞƙ�îŠē�
ŕūČîƥĚē�ĿŠ�ċƭĿŕēĿŠĳƙ�ǅĿƥĺ�ƥîŕŕ�ČĚĿŕĿŠĳƙ�îŠē�ČĚĿŕĿŠĳ�ĲîŠƙ�ǅĿƥĺ�ƭƎǅîƑē�îĿƑǜūǅ�ƑūƥîƥĿūŠ�ČūŞċĿŠĚē�ǅĿƥĺ�
ƭƎƎĚƑȹîĿƑ�ƭŕƥƑîǄĿūŕĚƥ�ĳĚƑŞĿČĿēîŕ�ĿƑƑîēĿîƥĿūŠ�ēĿƙĿŠĲĚČƥĿūŠ�ƙǋƙƥĚŞƙȦ
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ACTIONS TO AVOID LOCK-IN
gūČŒȹĿŠ�ūČČƭƑƙ�ǅĺĚŠ�ŕūŠĳȹŕĿǄĚē�ūƑ�ĿƑƑĚǄĚƑƙĿċŕĚȡ�ČŕĿŞîƥĚȹƎūŕŕƭƥĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙ�îƑĚ�ƭƙĚē�ƑîƥĺĚƑ�ƥĺîŠ�ŕūǅ-
ĚƑȹČîƑċūŠ�ūƎƥĿūŠƙ�ƥĺîƥ�îƑĚ�îǄîĿŕîċŕĚ�ŠūǅȵūƑ�ƙūūŠ�ǅĿŕŕ�ċĚȵƥĺĚƑĚċǋ�ŕūČŒĿŠĳ�ĿŠ�ĺĿĳĺ�ŕĚǄĚŕƙ�ūĲ�HOH�ĚŞĿƙƙĿūŠƙ�
ĲūƑ�ŞîŠǋ�ǋĚîƑƙ�ƥū�ČūŞĚȦ�gūČŒȹĿŠ�ČîŠ�ĺîǄĚ�ŞîŠǋ�ČîƭƙĚƙȡ�îŞūŠĳ�ƥĺĚŞ�ĺĿĳĺĚƑ�ǛƑƙƥ�Čūƙƥƙ�ūƑ�ƑĿƙŒƙ�îƙƙūČĿîƥĚē�
ǅĿƥĺ�î�ŠĚǅĚƑ�ƥĚČĺŠūŕūĳǋȡ�ĺîċĿƥƭîŕ�ēĚČĿƙĿūŠ�ŞîŒĿŠĳ�îŠē�ƭŠƙūƎĺĿƙƥĿČîƥĚē�ƎƑūČƭƑĚŞĚŠƥȡ�ŕîČŒ�ūĲ�ŒŠūǅŕĚēĳĚ�ūƑ�
ƙŒĿŕŕƙ�ĲūƑ�ŠĚǅĚƑ�ƥĚČĺŠūŕūĳĿĚƙȡ�îŠē�ēĿƙƑĚĳîƑē�ĲūƑ�ŠĚĳîƥĿǄĚ�ĚǊƥĚƑŠîŕ�ĚĲĲĚČƥƙȦǧǨ�gūČŒȹĿŠ�Ŀƙ�î�ƎîƑƥĿČƭŕîƑ�ČūŠČĚƑŠ�
ĿĲ�Ŀƥ�Ŀƙ�ƎĚƑŞîŠĚŠƥ�ūƑ�ŕĚîēƙ�ƥū�ŕîƑĳĚ�ɁƭŠŠĚČĚƙƙîƑǋɂ�ĚŞĿƙƙĿūŠƙ�ūǄĚƑ�ŞîŠǋ�ǋĚîƑƙ�ȳĿŠ�ƥĺĚ�ĲūƑŞ�ūĲ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�
ĿŠǄĚƙƥŞĚŠƥƙ�ūƑ�ŕūŠĳȹŕĿǄĚē�ĚƐƭĿƎŞĚŠƥȡ�ƙƭČĺ�îƙ�ČĺĿŕŕĚƑƙȴȦǧǩ�TŠ�ƙūŞĚ�ČîƙĚƙȡ�ŕūČŒȹĿŠ�ČîŠ�ċĚ�îǄūĿēĚē�ċǋ�ŕūǅȹČūƙƥ�
ĿŠƥĚƑǄĚŠƥĿūŠƙȦ�qūƙƥ�îČƥĿūŠƙ�ƥū�îǄūĿē�ŕūČŒȹĿŠ�îƑĚ�ƙƎĚČĿǛČ�ƥū�ƙĚČƥūƑƙ�îŠē�ČūūŕĿŠĳ�îƎƎŕĿČîƥĿūŠƙȦ�

Urban development�ČîƑƑĿĚƙ�î�ƎîƑƥĿČƭŕîƑ�ŕūČŒȹĿŠ�ƑĿƙŒȦ�ØĿƥĺ�ƥĺĚ�ƭƑċîŠ�ĺĚîƥ�ĿƙŕîŠē�ĚĲĲĚČƥȡ�ŕîƑĳĚ�ČĿƥĿĚƙ�ǅĿƥĺ�
ƙƭċƙƥîŠƥĿîŕ�îƑĚîƙ�ūĲ�ēîƑŒ�ƎîǄĚŞĚŠƥ�îŠē�ƑūūĲƙ�ČîŠ�ċĚ�ǨǠ �ĺūƥƥĚƑ�ƥĺîŠ�ƙƭƑƑūƭŠēĿŠĳ�îƑĚîƙ�ȳ¬îŠƥîŞūƭƑĿƙ�
ǨǦǧǪȴȦ�/ǄĚŠ�ĿŠ�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙȡ�ƥĺĿƙ�ČîŠ�ēîŞîĳĚ�ƥĺĚ�ĺĚîŕƥĺ�ūĲ�ƎūƎƭŕîƥĿūŠƙ�ǅĿƥĺūƭƥ�îČČĚƙƙ�ƥū�ĚĲĲĚČƥĿǄĚ�
ČūūŕĿŠĳȦ�TŠ�ƑĚƙƎūŠƙĚȡ�ČĿƥĿĚƙ�ĺîǄĚ�ƎƑĚƎîƑĚē�ĺĚîƥ�ĚŞĚƑĳĚŠČǋ�ƎŕîŠƙ�îŠē�ƎƑūŞūƥĚē�ƥƑĚĚ�ƎŕîŠƥĿŠĳ�îŠē�ŕĿĳĺƥĚƑ�
ČūŕūƑĚē�ƎîǄĚŞĚŠƥƙȦ��ĚǋūŠē�ƙƭČĺ�ƙĺūƑƥȹƥĚƑŞ�ƑĚƥƑūǛƥ�ŞĚîƙƭƑĚƙȡ�ĺĚîƥȹĿŠĲūƑŞĚē�ƭƑċîŠ�ƎŕîŠŠĿŠĳ�îŠē�ēĚƙĿĳŠ�
ČîŠ�ƙƭċƙƥîŠƥĿîŕŕǋ�ŞĿƥĿĳîƥĚ�ĺĚîƥ�ĳĚŠĚƑîƥĚē�îŠē�ƑĚƥîĿŠĚē�ĿŠ�ČĿƥĿĚƙ�ȳĚȦĳȦȡ�ǅĿŠē�ǜūǅȡ�ǅîƥĚƑ�ċūēĿĚƙȡ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�
ƥĺîƥ�ŞĿŠĿŞĿǕĚƙ�ƥĺĚ�ŠĚĚē�ƥū�ƑƭŠ�ĚŠĳĿŠĚƙ�îŠē�îĿƑ�ČūŠēĿƥĿūŠĚƑƙȴȦ�¹ĺĚ�ŕîǋȹūƭƥ�ūĲ�î�ĺĚîƥȹĿŠĲūƑŞĚē�ČĿƥǋ�ƑĚēƭČĚƙ�
ēĚŞîŠē�ĲūƑ�îƑƥĿǛČĿîŕ�ČūūŕĿŠĳ�îŠē�ĿŠČƑĚîƙĚƙ�ČĿƥǋ�ƑĚƙĿŕĿĚŠČĚ�îŠē�ŕĿǄîċĿŕĿƥǋ�ȳ/¬q�¡�ǨǦǨǦČȴȦ�GƭƑƥĺĚƑŞūƑĚȡ�Čūūŕ-
ĿŠĳȹĿŠĲūƑŞĚē�ƎŕîŠŠĿŠĳ�ČîŠ�ūƎƥĿŞĿǕĚ�î�ČĿƥǋɄƙ�ĚŠĚƑĳǋ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�îŠē�ƭƙĚ�ǅîƙƥĚ�îŠē�ĲƑĚĚ�ĚŠĚƑĳǋ�ĲūƑ�ČūūŕĿŠĳȫ�
ĚǊîŞƎŕĚƙ�ūĲ�ƥĺĿƙ�îƑĚ�ēĿƙƥƑĿČƥ�ČūūŕĿŠĳ�ƎŕîŠƥƙ�ƥĺîƥ�ƭƙĚ�Čūŕē�ǅîƥĚƑ�îƙ�ĺĚîƥ�ƙĿŠŒƙȡ�ǅîƙƥĚ�Čūŕē�ĲƑūŞ�ŕĿƐƭĚǛĚē�
ŠîƥƭƑîŕ�ĳîƙ�ĚǊƎîŠƙĿūŠȡ�ƥƑĿȹĳĚŠĚƑîƥĿūŠ�ȳƎūǅĚƑȡ�ĺĚîƥȡ�îŠē�Čūŕēȴȡ�îŠē�ĿČĚ�ƙƥūƑîĳĚ�ƥū�ċîŕîŠČĚ�ƎūǅĚƑ�ĳƑĿē�ŕūîēƙȦǧǪ 
 ūŠǄĚƑƙĚŕǋȡ�ƭƑċîŠ�ƙƎîČĚƙ�ƎŕîŠŠĚē�ǅĿƥĺūƭƥ�ĺĚîƥȹŞĿƥĿĳîƥĿŠĳ�ĲĚîƥƭƑĚƙ�ǅĿŕŕ�Šūƥ�ūŠŕǋ�ĿŠČƑĚîƙĚē�ēĚŞîŠē�ĲūƑ�� �
îŠē�ŞūƑĚ�ĚŠĚƑĳǋ�ČūŠƙƭŞƎƥĿūŠ�îŠē�HOH�ĚŞĿƙƙĿūŠƙȡ�ǅĺĿČĺ�ǅĿŕŕ�ċĚ�ēĿĲǛČƭŕƥ�ƥū�ƑĚǄĚƑƙĚȡ�ċƭƥ�ǅĿŕŕ�îŕƙū�ŕîČŒ�ƥĺĚ�
ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ƥū�ŞĚĚƥ�ƥĺĿƙ�ēĚŞîŠē�ĚĲǛČĿĚŠƥŕǋȦ

�ǄūĿēĿŠĳ�ƥĺĿƙ�ūƭƥČūŞĚ�ĲūƑ�ĲîƙƥȹĳƑūǅĿŠĳ�ŠĚǅ�ČĿƥĿĚƙ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ƑĚƐƭĿƑĚƙ�ČūŕŕîċūƑîƥĿūŠ�ǅĿƥĺ�ČĿƥǋ�
ƎŕîŠŠĚƑƙ�ƥū�ĳĚŠĚƑîƥĚ�ŕūČîŕ�ƙƎîƥĿîŕ�ŒŠūǅŕĚēĳĚ�îŠē�ƙĺîƑĚ�ĺĚîƥȹĿŠĲūƑŞĚē�ƭƑċîŠ�ēĚƙĿĳŠ�ƎƑĿŠČĿƎŕĚƙȦ�TŠ��ƙĿîȡ�
¬ĿŠĳîƎūƑĚ�Ŀƙ�ĿŠ�ƥĺĚ�ǄîŠĳƭîƑē�ūĲ�ƙƭČĺ�ƎŕîŠŠĿŠĳȦ� ƑĚîƥĿŠĳ�î�ČĚŠƥĚƑ�ūĲ�ĚǊČĚŕŕĚŠČĚ�ĲūƑ�ĺĚîƥȹ�ūƑ�ČūūŕĿŠĳȹĿŠĲūƑŞĚē�
ƭƑċîŠ�ƎŕîŠŠĿŠĳ�ƥū�ċƭĿŕē�ČîƎîČĿƥǋ�îŠē�îƙƙĿƙƥ�ČĿƥǋ�îēŞĿŠĿƙƥƑîƥĿūŠƙ�ǅūƭŕē�ĳƑĚîƥŕǋ�ĺĚŕƎ�ČĿƥĿĚƙ�îǄūĿē�ĲƭƥƭƑĚ�ĺĚîƥ�
ŕūČŒȹĿŠȫ�ƥĺĚ�ƙūūŠĚƑ�ƥĺĿƙ�îČƥĿūŠ�Ŀƙ�ƥîŒĚŠȡ�ƥĺĚ�ĳƑĚîƥĚƑ�ƥĺĚ�ŞĿƥĿĳîƥĿūŠ�ĿŞƎîČƥ�ǅĿŕŕ�ċĚȡ�ƎîƑƥĿČƭŕîƑŕǋ�ǅĺĚŠ�ČūŞċĿŠĚē�
ǅĿƥĺ�ĿŞŞĚēĿîƥĚ�îČƥĿūŠƙ�ƙƭČĺ�îƙ�ĳƑĚĚŠ�ċƭĿŕēĿŠĳƙ�îŠē�ƑĚǜĚČƥĿǄĚ�ƑūūĲƙȦ�

New building construction�Ŀƙ�îŠūƥĺĚƑ�îƑĚî�ĲūƑ�ĚîƑŕǋ�îČƥĿūŠȦ�HƑĚĚŠ�ċƭĿŕēĿŠĳƙȡ�ēĚƙĿĳŠĚē�îŠē�ČūŠƙƥƑƭČƥĚē�
ƥū�ŞĿŠĿŞĿǕĚ�ČūūŕĿŠĳ�ēĚŞîŠē�ȳîŠē�ĚŠĚƑĳǋ�ČūŠƙƭŞƎƥĿūŠȴȡ�ǅĿŕŕ�îǄūĿē�ŕūČŒȹĿŠ�ūĲ�ƭŠŠĚČĚƙƙîƑǋ�ĺĿĳĺ�ČūūŕĿŠĳ�
ēĚŞîŠē�ĲūƑ�ŞîŠǋ�ēĚČîēĚƙ�ƥū�ČūŞĚȦ�/îƑŕǋ�îČƥĿūŠ�ȳċǋ�ǨǦǨǫȴ�ĿŠ�ƥĺĿƙ�îƑĚî�ƑĚƐƭĿƑĚƙ�îǅîƑĚŠĚƙƙ�ƑîĿƙĿŠĳ�îŠē�
ēĚČĿƙĿūŠ�ƥūūŕƙȡ�îƙ�ǅĚŕŕ�îƙ�ƭƎĳƑîēĿŠĳ�ċƭĿŕēĿŠĳ�ƙƥîŠēîƑēƙ�ƥū�ċĚ�ČūūŕĿŠĳ�ĿŠĲūƑŞĚē�îŠē�ĿŠČūƑƎūƑîƥĚ�ƎîƙƙĿǄĚ�
ČūūŕĿŠĳ�ƎƑîČƥĿČĚƙ�ĿŠƥū�ČūŠƙƥƑƭČƥĿūŠȡ�Ǝŕƭƙ�ƎūƙƙĿċŕĚ�îēēĚē�ȳǛŠîŠČĿîŕȴ�ĿŠČĚŠƥĿǄĚƙȦ�GūƑ�ĚǊîŞƎŕĚȡ�ƥĺĚ�TG �HƑĚĚŠ�
�ƭĿŕēĿŠĳƙ�qîƑŒĚƥ�¹ƑîŠƙĲūƑŞîƥĿūŠ�¡ƑūĳƑîŞ�ƙĚƥƙ�ŞĚƥƑĿČƙȹēƑĿǄĚŠ�ēĚǛŠĿƥĿūŠƙ�ūĲ�ǅĺîƥ�ČūŠƙƥĿƥƭƥĚƙ�î�ĳƑĚĚŠ�
ċƭĿŕēĿŠĳȡ�ƑĚǅîƑēƙ�ƎƑūƎĚƑƥǋ�ēĚǄĚŕūƎĚƑƙ�ĲūƑ�ċƭĿŕēĿŠĳ�ĳƑĚĚŠȡ�ĲîČĿŕĿƥîƥĚƙ�ČūŞƎŕĿîŠČĚ�ǅĿƥĺ�ċƭĿŕēĿŠĳ�ƑĚĳƭŕî-
ƥĿūŠƙȡ�îŠē�ƎƑūŞūƥĚƙ�ēĿƑĚČƥ�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ĳƑĚĚŠ�ċƭĿŕēĿŠĳƙ�ȳTG �ǨǦǧǭȴȦǧǫ�¹ĺĚ�ƎƑūĳƑîŞɄƙ�ČĚŠƥĚƑƎĿĚČĚ�Ŀƙ�ƥĺĚ�
/'H/�ƥūūŕ�ĺƥƥƎƙȠȬȬĚēĳĚċƭĿŕēĿŠĳƙȦČūŞȡ�ǅĺĿČĺ�ČîŠ�ċĚ�ƭƙĚē�ƥū�ƎƑūŞūƥĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĿŠ�ċƭĿŕēĿŠĳ�ēĚƙĿĳŠ�
and construction.

12 •   Appliances are often replaced when repairs are needed, with an emphasis on minimizing costs and without a focus on the range of alterna-
tives and full life cycle costs, which is a behavioral and economic issue.

13 •   Optimal investment decisions made under myopic business conditions can lead to substantially different outcomes than long-term eco-
nomic considerations and would require a case-specific analysis.

14 •   City planning and regulation can also facilitate solar installations.

15 •   IFC’s cumulative investment in green buildings is greater than USD3 billion.
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Mobile cooling�ĿŠ�ČîƑƙȡ�ċƭƙĚƙȡ�ƥƑƭČŒƙȡ�îŠē�ƥƑîŠƙƎūƑƥ�ƑĚĲƑĿĳĚƑîƥĿūŠ�ƭŠĿƥƙ�Ŀƙ�Šūƥ�ūŠŕǋ�ĲƭĚŕ�ĿŠƥĚŠƙĿǄĚȡ�ċƭƥ�îŕƙū�
ĿŠĚĲǛČĿĚŠƥȡ�îŠē�ƑĚĲƑĿĳĚƑîŠƥƙ�ĿŠ�ǄĚĺĿČŕĚƙ�îƑĚ�ƎƑūŠĚ�ƥū�ŕĚîŒîĳĚȦ�¤ĚĲƑĿĳĚƑîƥĚē�ƥƑƭČŒƙ�ƭƙƭîŕŕǋ�ƭƙĚ�ēĿĚƙĚŕ�ĲƭĚŕ�ƥū�ƑƭŠ�
ƥĺĚĿƑ�ūŠċūîƑē�ƑĚĲƑĿĳĚƑîƥĿūŠ�ƭŠĿƥȡ�ǅĺĿČĺ�ƙĺūƭŕē�ċĚ�ŞĿŠĿŞĿǕĚē�îŠē�ĚŕĿŞĿŠîƥĚēȦ�¬ƥƑĿŠĳĚŠƥ�ĚŞĿƙƙĿūŠƙ�ƙƥîŠēîƑēƙ�
ĲūƑ�ŠĚǅ�ǄĚĺĿČŕĚƙ�ǅĿŕŕ�ŕĚîē�ƥū�ċĚƥƥĚƑ�ǄĚĺĿČŕĚ�ĿŠƙƭŕîƥĿūŠ�îŠē�ƥĚŞƎĚƑîƥƭƑĚ�ŞîŠîĳĚŞĚŠƥȡ�ĿŠƥĚĳƑîƥĿūŠ�ūĲ�ČūūŕĿŠĳ�
îŠē�ǄĚĺĿČŕĚ�ĚŠĳĿŠĚ�ƎūǅĚƑȡ�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ƙƥūƑîĳĚȡ�îŠē�ŞūƑĚ�ċîƥƥĚƑǋȹƎūǅĚƑĚē�ƥƑƭČŒƙȦ�

 ūūŕĿŠĳ�ĿŠ�ǄĚĺĿČŕĚƙ�îŠē�ƎƭċŕĿČ�ƥƑîŠƙƎūƑƥ�ƥū�ĚŠĺîŠČĚ�ČūŞĲūƑƥ�îŠē�ƙîĲĚƥǋ�ǅĿŕŕ�ċĚČūŞĚ�ŞūƑĚ�ƎƑĚǄîŕĚŠƥ�îŠē�
ĿŠǜƭĚŠČĚ�ƎîƙƙĚŠĳĚƑƙɄ�ČĺūĿČĚ�ūĲ�ƥƑîŠƙƎūƑƥîƥĿūŠ�ŞūēĚƙȦ�ØĿƥĺ�î�ǄĚĺĿČŕĚ�ŕĿĲĚƥĿŞĚ�ūĲ�ǧǫ�ǋĚîƑƙ�ūƑ�ŞūƑĚ�ȳîŠē�
ƑĚȹƥƑîēĚē�ĿŠƥū�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑǋ�ŞîƑŒĚƥƙȴȡ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�q� �îƑĚ�îŠ�ūŠȹĳūĿŠĳ�ŕĿîċĿŕĿƥǋ�ĲūƑ�ŞîŠǋ�
ǋĚîƑƙ�îĺĚîēȦ� ĺūĿČĚƙ�ċĚƥǅĚĚŠ�ĿŠēĿǄĿēƭîŕ�îŠē�ƎƭċŕĿČ�ƥƑîŠƙƎūƑƥ�ƙǋƙƥĚŞƙ�îŠē�ƑĚŕîƥĚē�ĿŠǄĚƙƥŞĚŠƥƙ�ǅĿŕŕ�îŕƙū�
ĺîǄĚ�ŕūŠĳȹŕîƙƥĿŠĳ�ĿŞƎîČƥƙ�ūŠ�ŞūċĿŕĚ�ČūūŕĿŠĳ�ĚŞĿƙƙĿūŠƙȦ� ĿƥĿĚƙ�îŠē�ƎƭċŕĿČ�ƥƑîŠƙƎūƑƥ�îƭƥĺūƑĿƥĿĚƙ�ČîŠ�ƎƑūŞūƥĚ�
ƎƭċŕĿČ�ƥƑîŠƙƎūƑƥ�ċǋ�ūĲĲĚƑĿŠĳ�ĳƑĚîƥĚƑ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�ĿŠ�ċƭƙĚƙ�îŠē�ƥƑîĿŠƙ�îŠē�ƑĚēƭČĚ�ĚŞĿƙƙĿūŠƙ�ƥĺƑūƭĳĺ�Şūē-
îŕ�ƙĺĿĲƥȦ�gūŠĳ�ĿŠǄĚƙƥŞĚŠƥ�ČǋČŕĚƙ�ƑĚƐƭĿƑĚ�ĿŠƥĚĳƑîƥĿŠĳ�ƎƭċŕĿČ�ƥƑîŠƙƎūƑƥ�ƎƑĚĲĚƑĚŠČĚƙ�ĚîƑŕǋ�ĿŠ�ƥĺĚ�ēĚǄĚŕūƎŞĚŠƥ�ūĲ�
ƭƑċîŠ�îŠē�ČūƭŠƥƑǋǅĿēĚ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ƎŕîŠƙȡ�ƎîƑƥĿČƭŕîƑŕǋ�ĿŠ�ĺūƥ�ČŕĿŞîƥĚƙȡ�ǅĺĚƑĚ�ēĚČîƑċūŠĿǕĿŠĳ�ŞūċĿŕĚ�ČūūŕĿŠĳ�
ĿŠ�ƎîƙƙĚŠĳĚƑ�ǄĚĺĿČŕĚƙ�ǅĿŕŕ�ċĚ�ČĺîŕŕĚŠĳĿŠĳȦ

/îƑŕǋ�ȳƑĚĳƭŕîƥūƑǋȴ�îČƥĿūŠ�ĿŠ�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙ�ǅĿŕŕ�ĺîǄĚ�ƎūƙĿƥĿǄĚ�ƙƎĿŕŕūǄĚƑƙ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑǋ�ŞîƑŒĚƥƙȦ�
 ūūƎĚƑîƥĿūŠ�ūŠ�ƥĚƙƥĿŠĳ�ūĲ�ǄĚĺĿČŕĚƙ�ĲūƑ�ĚǊƎūƑƥȡ�ƎūƙƙĿċŕǋ�ċǋ�ĚŕĿŞĿŠîƥĿŠĳ�ŕūǅȹĚĲǛČĿĚŠČǋȡ�ĺĿĳĺȹĚŞĿƙƙĿūŠ�ǄĚĺĿČŕĚƙȡ�
Şîǋ�ĚŠĺîŠČĚ�ƥĺĿƙ�ĚĲĲĚČƥȦ�q� �ĲƭĚŕ�ĚĲǛČĿĚŠČǋ�ČîŠ�ċĚ�ĿŞƎƑūǄĚē�ċǋ�ĿŠČƑĚîƙĿŠĳ�ƥƑîŠƙƎîƑĚŠČǋ�îŠē�ĿŠČūƑƎūƑîƥĿŠĳ�
q� �ƭƙĚ�ĿŠƥū�ǄĚĺĿČŕĚ�ĲƭĚŕ�ĚĲǛČĿĚŠČǋ�ƥĚƙƥ�ČǋČŕĚƙ�ūƑ�ĿŠēĿƑĚČƥŕǋ�ƥĺƑūƭĳĺ�ūĲĲȹČǋČŕĚ�ČƑĚēĿƥƙȦ�q� �ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�
ĿŞƎƑūǄĚŞĚŠƥƙ�ūĲ�ŞūƑĚ�ƥĺîŠ�ǫǦ�ƎĚƑČĚŠƥ�îƑĚ�ƎūƙƙĿċŕĚȡ�îŠē�Čūƙƥƙ�îƑĚ�ŞūēĚƙƥȦ�TŠ�îēēĿƥĿūŠȡ�ĿŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕ-
ūĳĿĚƙ�ƙƭČĺ�îƙ�ƙĚČūŠēîƑǋ�ŕūūƎ�q� �ƭŠĿƥƙ�îŕŕūǅ�î�ĳƑĚîƥĚƑ�ČĺūĿČĚ�ūĲ�îĲĲūƑēîċŕĚ�ŕūǅȹHØ¡�ƑĚĲƑĿĳĚƑîŠƥƙ�ȳĚȦĳȦȡ�
OG~ȹǧǨǩǪǋĲȴ�ǅĺĿŕĚ�ƑĚēƭČĿŠĳ�ƥĺĚ�ƑĚĲƑĿĳĚƑîŠƥ�ČĺîƑĳĚ�îŠē�ŕĚîŒîĳĚ�ƑîƥĚ�ȳƙîǄĿŠĳ�ŞūŠĚǋ�ūŠ�ƙĚƑǄĿČĚ�îŠē�ĲƭĚŕȴ�
îŠē�îǄūĿēĿŠĳ�ĲƭƑƥĺĚƑ�ċƭĿŕēȹƭƎ�ūĲ�OG �ċîŠŒƙ�îŠē�ƑĚĲƑĿĳĚƑîŠƥ�ēĿƙƎūƙîŕ�ȳ'ƑĚǋĲƭƙ�Ěƥ�îŕȦ�ǨǦǨǦȴȦ��ēēƑĚƙƙĿŠĳ�q� �
ĚĲǛČĿĚŠČǋ�ĚîƑŕǋ�ĿŠ�ƥĺĚ�ǛƑƙƥ�ƑūîēŞîƎ�ƎĚƑĿūē�ǅĿŕŕ�îŕƙū�îČČĚŕĚƑîƥĚ�ƥĺĚ�ƥƑîŠƙĿƥĿūŠ�ƥū�ĚŕĚČƥƑĿČ�ŞūċĿŕĿƥǋ�ċǋ�ƙƥƑĚƥČĺĿŠĳ�
ċîƥƥĚƑǋ�ƑîŠĳĚȦ�ØĿƥĺ�ƥĺĚ�ƑĿĳĺƥ�ĿŠČĚŠƥĿǄĚƙ�îŠē�Ŀƥƙ�ĿŠŠūǄîƥĿǄĚ�ČîƎîČĿƥǋȡ�ƥĺĚ�îƭƥūŞūƥĿǄĚ�ĿŠēƭƙƥƑǋ�Ŀƙ�ĿŠ�ƎūƙĿƥĿūŠ�ƥū�
ŞîŠîĳĚ�î�ƐƭĿČŒ�ƥƑîŠƙĿƥĿūŠȦ��îČŒĳƑūƭŠē�ǅūƑŒ�ūŠ�ƥƑîŠƙƎūƑƥîƥĿūŠ�ČūūŕĿŠĳ�ƙƭĳĳĚƙƥƙ�ƥĺîƥ�ĚîƑŕǋ�îČƥĿūŠ�Şƭƙƥ�ċĚ�
ƥîŒĚŠ�ƥū�ĿŠČƑĚîƙĚ�ĚĲǛČĿĚŠČǋ�ȳ�ǋƑĚƙȡ�¬ƥîŠŒĚǄĿČĺȡ�îŠē�'ĿĚĺŕ�ǨǦǨǦȴȦ��Š�ĚĲĲĚČƥĿǄĚ�ƙƥƑîƥĚĳǋ�ǅĿŕŕ�ĿŠČŕƭēĚ�ēĚǄĚŕūƎĿŠĳ�
ĚŞĿƙƙĿūŠƙ�îŠē�ƎƑūēƭČƥ�ƙƥîŠēîƑēƙ�ĲūƑ�ĚǊĿƙƥĿŠĳ�îŠē�ŠĚǅ�ČîƑƙ�ĿŠ�ēĚǄĚŕūƎĚē�îŠē�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȡ�ǅĺĿČĺ�
Čūƭŕē�ċĚ�îČĺĿĚǄĚē�ƥĺƑūƭĳĺ�ĚƙƥîċŕĿƙĺĚē�ŠîƥĿūŠîŕ�îŠē�ĿŠƥĚƑŠîƥĿūŠîŕ�ƙƥîŠēîƑēĿǕîƥĿūŠ�îŠē�ƥĚƙƥĿŠĳ�ūƑĳîŠĿǕî-
ƥĿūŠƙȡǧǬ�îŠē�ƎƑūŞūƥĿŠĳ�ČūūƎĚƑîƥĿūŠ�ċĚƥǅĚĚŠ�ǄĚĺĿČŕĚ�ĚǊƎūƑƥĚƑƙ�îŠē�ĿŞƎūƑƥĚƑƙ�ƥū�ĚŠĲūƑČĚ�ƙƥƑĿČƥĚƑ�ƙƥîŠēîƑēƙȦ

Accelerated HFC phase-down�ċĚǋūŠē�ƥĺĚ�ƥîƑĳĚƥƙ�ĿŠ�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥȵîŠē�ƎūƙƙĿċŕǋ�îŠ�îĳƑĚĚŞĚŠƥ�ƥū�
îēŏƭƙƥ�ƥĺĚ�eĿĳîŕĿ�ƥĿŞĚŕĿŠĚȵƙĺūƭŕē�ċĚ�ƎƭƑƙƭĚē�ƥū�îǄūĿē�ŕūČŒȹĿŠ�ūĲ�ƭŠƙƭƙƥîĿŠîċŕĚ�OG �ƥĚČĺŠūŕūĳǋȦ�£ƭĿČŒ�ĿŠƥƑū-
ēƭČƥĿūŠ�ūĲ�ŕūǅȹHØ¡�ūƑ�ŠîƥƭƑîŕ�ƑĚĲƑĿĳĚƑîŠƥƙ�ĿŠ�ŠĚǅ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ȳƑĚƎŕîČĿŠĳ�ĺǋēƑūČĺŕūƑūǜƭūƑūČîƑċūŠƙ�
îŠē�OG ƙȴ�ĿŠ�ĲîƙƥȹĳƑūǅĿŠĳ�ŞîƑŒĚƥƙ�ǅĿŕŕ�îǄūĿē�ĲƭƑƥĺĚƑ�ċƭĿŕēȹƭƎ�ūĲ�OG �ċîŠŒƙ�ĿŠ�ĚƐƭĿƎŞĚŠƥ�îŠē�ĲūƑ�ƙĚƑǄĿČĿŠĳȦ�
HūǄĚƑŠŞĚŠƥƙ�ƙĺūƭŕē�ŞîŠēîƥĚ�ƥĺĚ�ČūŕŕĚČƥĿūŠ�îŠē�ēĚƙƥƑƭČƥĿūŠ�ūĲ�ūċƙūŕĚƥĚ�ĺĿĳĺȹHØ¡�ƑĚĲƑĿĳĚƑîŠƥƙȦ�ØĺĿŕĚ�ēĚƙĿƑ-
îċŕĚȡ�ŞĚîƙƭƑĚƙ�ƥū�ƐƭĿČŒŕǋ�ƙƥƑĚŠĳƥĺĚŠ�îŠē�îČČĚŕĚƑîƥĚ�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�ǅĿŕŕ�ċĚ�ēĿĲǛČƭŕƥ�ċĚČîƭƙĚ�ƎîƑƥĿĚƙ�
îƑĚ�ūŠŕǋ�ċĚĳĿŠŠĿŠĳ�ƥū�ĿŞƎŕĚŞĚŠƥ�Ŀƥȡ�îŠē�ĲƭƑƥĺĚƑ�ƥĚČĺŠūŕūĳĿČîŕ�îŠē�Čūƙƥ�ĿŞƎƑūǄĚŞĚŠƥƙ�îƑĚ�ŠĚĚēĚēȦ�¹ĺĿƙ�îČƥĿūŠ�
Ŀƙ�ƥĺĚƑĚĲūƑĚ�ĿŠČŕƭēĚē�îƙ�î�ƎūǅĚƑĲƭŕ�ūƎƥĿūŠ�ĲūƑ�ƥĺĚ�ƙĚČūŠē�ĺîŕĲ�ūĲ�ƥĺĚ�ēĚČîēĚ�ȳîĲƥĚƑ�ǨǦǨǫȴȦ

16 •   Such as the United Nations Economic Commission for Europe-sponsored Agreement on the International Carriage of Perishable Foodstuffs 
and on the Special Equipment to be used for Such Carriage.
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ACTIONS WITH LOW COSTS
¬ūŞĚ�ƑĚŕîƥĿǄĚŕǋ�ƐƭĿČŒ�ŕūǅȹ�ūƑ�ŠĚĳîƥĿǄĚȹČūƙƥ�îČƥĿūŠƙ�ƙĺūƭŕē�ċĚ�ƭŠēĚƑƥîŒĚŠ�ĿŠ�ƥĺĚ�ŠĚîƑ�ƥĚƑŞȦ�¹ĺĚƙĚ�ƥǋƎĿČîŕŕǋ�
ĿŠǄūŕǄĚ�ċĚĺîǄĿūƑîŕ�ČĺîŠĳĚƙ�îŠē�ƎƑūŞūƥĿūŠ�ūĲ�ŞîƑŒĚƥȹîǄîĿŕîċŕĚȡ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȦ

ØĿƥĺ�ƑĿƙĿŠĳ�ĿŠČūŞĚƙ�îŠē�ǅîƑŞĿŠĳ�ČŕĿŞîƥĚƙȡ�ŠĚǅ�room air conditioners�îƑĚ�ƑîƎĿēŕǋ�ċĚĿŠĳ�ĿŠƙƥîŕŕĚēȡ�îŠē�
ŞîŠǋ�îƑĚ�ŞƭČĺ�ŕĚƙƙ�ĚĲǛČĿĚŠƥ�ƥĺîŠ�ǅĺîƥ�Ŀƙ�îŕƑĚîēǋ�îǄîĿŕîċŕĚ�ĚǄĚŠ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑǋ�ŞîƑŒĚƥƙ�ȳT/��ǨǦǧǮȴȦ�
�ƥ�ƥǋƎĿČîŕŕǋ�ŕūǅĚƑ�ǛƑƙƥ�Čūƙƥ�ĲūƑ�ċƭǋĚƑƙȡ�ƥĺĚƙĚ�� �ƭŠĿƥƙ�ǅĿŕŕ�ƙƭċƙƥîŠƥĿîŕŕǋ�ĿŠČƑĚîƙĚ�ƎūǅĚƑ�ēĚŞîŠē�îŠēȡ�ūǄĚƑ�
ƥĿŞĚȡ�ĿŠČƑĚîƙĚ�ĚǊƎĚŠƙĚƙ�ĲūƑ�ČūŠƙƭŞĚƑƙȦ�qƭČĺ�ūĲ�ƥĺĿƙ�îēēĿƥĿūŠîŕ�ēĚŞîŠē�ūČČƭƑƙ�ēƭƑĿŠĳ�ƎĚîŒ�ƎĚƑĿūēƙȡ�ǅĺĚŠ�
ƎūǅĚƑ�ĳĚŠĚƑîƥĿūŠ�Ŀƙ�Şūƙƥ�ĚǊƎĚŠƙĿǄĚ�îŠē�ƎūŕŕƭƥĿŠĳȡ�ǅĺĿČĺ�ēƑĿǄĚƙ�ƥĺĚ�ŠĚĚē�ĲūƑ�ŠĚǅ�ƎūǅĚƑ�ƎŕîŠƥƙȦ�HĿǄĚŠ�ƥĺîƥ�
ĿŠǄĚƑƥĚƑ�ƥĚČĺŠūŕūĳǋ�� �ƭŠĿƥƙ�îƑĚ�îċūƭƥ�ǩǦ�ƎĚƑČĚŠƥ�ŞūƑĚ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠƥȡ�ǅĿƥĺ�î�ƎîǋċîČŒ�ƎĚƑĿūē�ūĲ�îċūƭƥ�ǩ�
ǋĚîƑƙȡ�ƥĺĚ�ĚČūŠūŞĿČ�Čūƙƥ�ūĲ�ĚŕĿŞĿŠîƥĿŠĳ�ūŕēĚƑ�ŞūēĚŕƙ�ĲƑūŞ�ƥĺĚ�ŞîƑŒĚƥ�Ŀƙ�ŠĚĳîƥĿǄĚȦ�/ǄĿēĚŠČĚ�ƙƭĳĳĚƙƥƙ�ƥĺîƥ�
ŞƭČĺ�ĳƑĚîƥĚƑ�ĚĲǛČĿĚŠČǋ�ĳîĿŠƙ�îƑĚ�ƎūƙƙĿċŕĚ�îŠē�ƥĺîƥ�ƙČîŕĚ�ƎƑūēƭČƥĿūŠ�ǅĿŕŕ�ēƑĿǄĚ�ēūǅŠ�ČūƙƥƙȦ�TŠ�îēēĿƥĿūŠȡ�
ĚƐƭĿƎƎĿŠĳ�ŠĚǅ�ƭŠĿƥƙ�ǅĿƥĺ�ŕūǅȹHØ¡�ūƑ�ŠîƥƭƑîŕ�ƑĚĲƑĿĳĚƑîŠƥƙ�ǅĿŕŕ�ēƑîŞîƥĿČîŕŕǋ�ƑĚēƭČĚ�ƥĺĚ�ƎƑūċŕĚŞ�ūĲ�ƑîƎĿēŕǋ�
ĿŠČƑĚîƙĿŠĳ�OG �ċîŠŒƙ�îŠē�ƥĺĚ�ŠĚĚē�ƥū�ƑĚēƭČĚ�OG �ČūŠƙƭŞƎƥĿūŠ�ĲƑūŞ�î�ĺĿĳĺ�ċîƙĚŕĿŠĚ�ĿŠ�ČūŞƎŕĿîŠČĚ�ǅĿƥĺ�ƥĺĚ�
eĿĳîŕĿ��ŞĚŠēŞĚŠƥȦ�

¹ĺĚƑĚ�Ŀƙ�ĚǄĿēĚŠČĚ�ƥĺîƥ�Ŀƥ�Ŀƙ�ǅĚŕŕ�ǅūƑƥĺ�ĿŠČƑĚîƙĿŠĳ�ƥĺĚ�ĚĲǛČĿĚŠČǋ�ūĲ�� �ƭŠĿƥƙ�ĿŠ�ƥĺĚ�ŞîƑŒĚƥ�ĿŞŞĚēĿîƥĚŕǋȡ�ǅĺĿČĺ�
Čūƭŕē�ċĚ�ēūŠĚ�ƭƙĿŠĳ�ĚĲĲĚČƥĿǄĚ�ĿŠƙƥƑƭŞĚŠƥƙ�îŠē�ĚǊƎîŠēĿŠĳ�ƎĿŕūƥ�ƎƑūŏĚČƥƙ�îŕƑĚîēǋ�ƭŠēĚƑǅîǋȦ�HūǄĚƑŠŞĚŠƥƙȡ�
ēĚǄĚŕūƎŞĚŠƥ�ċîŠŒƙȡ�îŠē�ƭƥĿŕĿƥĿĚƙ�ȳǄĿî�ŞîŠēîƥĚē�ēĚŞîŠēȹƙĿēĚ�ŞîŠîĳĚŞĚŠƥȴ�ĺîǄĚ�ƑƭŠ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ƎƑū-
ĳƑîŞƙ�ċĚĲūƑĚ�îŠē�ƎūƙƙĚƙƙ�ƑĚŕĚǄîŠƥ�ĚǊƎĚƑĿĚŠČĚȦǧǭ�¬ūŞĚ�ūĲ�ƥĺĚ�ŞƭŕƥĿƎŕĚ�ŞĚƥĺūēƙ�îŠē�ĿŠƙƥƑƭŞĚŠƥƙ�îǄîĿŕîċŕĚ�
ƥū�ƎƑūŞūƥĚ�� �ĚĲǛČĿĚŠČǋȡ�îŠē�ƥĺîƥ�ƭƙƭîŕŕǋ�ƥîƑĳĚƥ�ƥĺĚ�ēĚŞîŠē�ƙĿēĚȡ�îƑĚ�ŕĿƙƥĚē�ċĚŕūǅȦ�¹ĺĚǋ�ČîŠ�ċĚ�ƥîĿŕūƑĚē�ƥū�
ǄîƑĿūƭƙ�ŞîƑŒĚƥ�ČūŠēĿƥĿūŠƙ�îŠē�ƙĺūƭŕē�ċĚ�ƭƎĳƑîēĚē�ūƑ�ƎĺîƙĚē�ĿŠ�ĚîƑŕǋ�ƥū�ċĚČūŞĚ�ĚĲĲĚČƥĿǄĚ�ċĚĲūƑĚ�ǨǦǨǫȦ�

• �¬ƥƑĿŠĳĚŠƥ�MEPSȡ�ǅĺĿČĺ�ĚŕĿŞĿŠîƥĚ�ŞîƑŒĚƥ�îČČĚƙƙ�ĲūƑ�ƙƭċƙƥîŠēîƑē�ƎƑūēƭČƥƙȡ�îƑĚ�ƑĚŞîƑŒîċŕǋ�ĚĲĲĚČ-
ƥĿǄĚȦ�ÀŠēĚƑǅƑĿƥƥĚŠ�ċǋ�î�ƥĚƙƥĿŠĳ�îŠē�ČĚƑƥĿǛČîƥĿūŠ�ƎƑūĳƑîŞ�ƥū�ĚŠƙƭƑĚ�ČūŞƎŕĿîŠČĚ�îŠē�îŠ�îƎƎŕĿîŠČĚ�
ŕîċĚŕĿŠĳ�ƎƑūĳƑîŞ�ƥū�ĿŠĲūƑŞ�ČūŠƙƭŞĚƑƙȡ�q/¡¬�ČîŠ�îŠē�ƙĺūƭŕē�ċĚ�ƑîĿƙĚē�ūǄĚƑ�ƥĿŞĚ�ƥū�ēƑĿǄĚ�ĲƭƑƥĺĚƑ 
ƎƑūēƭČƥ�ĿŞƎƑūǄĚŞĚŠƥƙȦ�

• � ūŞƎĚƥĿƥĿǄĚ�bulk procurement programs�ČîŠ�ċĚ�î�ƎūǅĚƑĲƭŕ�ĿŠČĚŠƥĿǄĚ�ĲūƑ�ŞîŠƭĲîČƥƭƑĚƑƙ�ƥū�ēĚ-
ČƑĚîƙĚ�ƎƑūēƭČƥĿūŠ�Čūƙƥƙ�îŠē�ĿŠŠūǄîƥĚȡ�îƙ�TŠēĿîɄƙ�ƎƑūĳƑîŞ�ēĚŞūŠƙƥƑîƥĚƙȦǧǮ The public sector does not 
ĺîǄĚ�ƥū�ūƑĳîŠĿǕĚ�ƥĺĚŞȡ�îƙ�î�ČūūƎĚƑîƥĿǄĚ�ċƭǋĚƑƙɄ�Čŕƭċ�ŞūēĚŕ�ĿŠ�qūƑūČČū�ƙĺūǅƙ�ȳ�ŠēĚƑƙĚŠ�Ěƥ�îŕ�ǨǦǨǦȫ�
TH¬'�îŠē�Às/¡�ǨǦǨǦȴȦ�¹ĺĚƙĚ�ƎƑūĳƑîŞƙ�ƥǋƎĿČîŕŕǋ�ƎƭƑČĺîƙĚ�ĚƐƭĿƎŞĚŠƥ�ǅĿƥĺ�ēĚŞîŠēĿŠĳ�ĚŠĚƑĳǋȹĚĲǛ-
ČĿĚŠČǋ�îŠē�ƎĚƑĲūƑŞîŠČĚ�ƎîƑîŞĚƥĚƑƙ�îŠē�ƎūƙƙĿċŕǋ�ŕūǅȹHØ¡�ƑĚĲƑĿĳĚƑîŠƥƙȡ�ƙĚƥƥĿŠĳ�ĚǊîŞƎŕĚƙ�ĲūƑ�ūƥĺĚƑ�
ċƭǋĚƑƙ�ƥū�ƎƑūČƭƑĚ�ūŠŕǋ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ƥĺîƥ�Ŀƙ�ČĚƑƥĿǛĚē�îƙ�ČŕĚîŠ�îŠē�ĚĲǛČĿĚŠƥȦ

• �HĿǄĚŠ�ŕūǅĚƑ�ŕĿĲĚČǋČŕĚ�Čūƙƥƙ�ūĲ�ĚĲǛČĿĚŠƥ�� �ƭŠĿƥƙȡ�performance and cost awareness�Şîǋ�ċĚ�î�ƙƭĲǛ-
ČĿĚŠƥ�ĿŠČĚŠƥĿǄĚ�ƥū�ƑĚēĿƑĚČƥ�ēĚČĿƙĿūŠƙȦ� ūƙƥ�ĿŠĲūƑŞîƥĿūŠ�ƥĺîƥ�ĚǊƎŕîĿŠƙ�ƎūƥĚŠƥĿîŕ�ƙîǄĿŠĳƙ�ƥū�ċƭǋĚƑƙ�ČîŠ�
be included on product labels.

• �¬ūŞĚ�ƎƑūĳƑîŞƙ�ƭƙĚ�ǛŠîŠČĿîŕ�ĿŠČĚŠƥĿǄĚƙȡ�ƭƙƭîŕŕǋ�î�ƙƭċƙĿēǋ�ƥĺîƥ�ŕūǅĚƑƙ�ƥĺĚ�ǛƑƙƥ�Čūƙƥ�ūĲ�ĚĲǛČĿĚŠƥ�
ƭŠĿƥƙ�ƥū�ČūŞƎĚƥĚ�ǅĿƥĺ�ŕūǅĚƑȹƎƑĿČĚē�ĿŠĚĲǛČĿĚŠƥ�ƭŠĿƥƙȦ�¬ƭċƙĿēǋ�ƎƑūĳƑîŞƙ�îƑĚ�ĚǊƎĚŠƙĿǄĚ�ċƭƥ�ČîŠ�ċĚ�
ǅūƑƥĺǅĺĿŕĚ�ĿĲ�ƥĺĚǋ�îƑĚ�ŕĿŞĿƥĚē�ĿŠ�ƥĿŞĚ�îŠē�ĲūƑŞ�ƎîƑƥ�ūĲ�î�ƙƥƑîƥĚĳǋ�ƥū�ƑîĿƙĚ�q/¡¬Ȧ�

17 •   Examples from the World Bank include the India Energy Efficiency Scale Up Program, which examined efficient ceiling fans and business 
models for super-efficient AC, and the Mexico Efficient Lighting and Appliances project, which focused on efficient residential appliances.

18 •   India has competitively procured 100,000 room air conditioners at greater efficiencies than available in the market (Singh and Gurumurthy 
2019).
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•  Financial structuring�ĿŠǄūŕǄĚƙ�ŕūîŠƙ�ǅĿƥĺ�ƎîǋċîČŒ�ĿŠƙƥîŕŕŞĚŠƥƙ�ƥĺîƥ�ŕūǅĚƑ�ŞūŠƥĺŕǋ�ƎîǋŞĚŠƥƙ�ƥū�
ŞîƥČĺ�ƥĺĚ�ūƎĚƑîƥĿŠĳ�Čūƙƥƙ�ūĲ�îŠ�ĿŠĚĲǛČĿĚŠƥ�ƭŠĿƥȦ�¹ĺĚƑĚ�îƑĚ�ŞîŠǋ�ǅîǋƙ�ƥū�îČĺĿĚǄĚ�ƥĺĿƙȵƥĺƑūƭĳĺ�ƭƥĿŕĿ-
ƥǋ�ċĿŕŕƙȡ�ċîŠŒ�ŕūîŠƙȡ�ūƑ�ČūŠƙƭŞĚƑ�ČƑĚēĿƥ�ČîƑēƙ�îŠē�ƙĚČƭƑĚē�ƭƙĿŠĳ�ǄîƑĿūƭƙ�ūǅŠĚƑƙĺĿƎ�ŞūēĚŕƙȦ�

• �×îƑĿūƭƙ business models�ĺîǄĚ�ƙƎƑƭŠĳ�ƭƎ�îƑūƭŠē�ǛŠîŠČĿîŕ�ƙƥƑƭČƥƭƑĿŠĳ�îŠē�ĚƐƭĿƎŞĚŠƥ�ūǅŠĚƑƙĺĿƎȡ�
ĲƑūŞ�ĚŠĚƑĳǋ�ƙĚƑǄĿČĚ�ČūŞƎîŠĿĚƙ�ƥū� îî¬ȡ�ǅĺĿČĺ�îŕƙū�ƎƑūǄĿēĚ�ūƥĺĚƑ�ƙĚƑǄĿČĚƙ�ȳĚȦĳȦȡ�ŞîĿŠƥĚŠîŠČĚȴȦ�
¹ĺĚƙĚ�ċƭƙĿŠĚƙƙĚƙ�ēĚƙĚƑǄĚ�ƙƭƎƎūƑƥ�ƥū�ĲîČĿŕĿƥîƥĚ�ƐƭĿČŒ�ŞîƑŒĚƥ�ƎĚŠĚƥƑîƥĿūŠȡ�ūƎƥĿŞîŕ�ūƎĚƑîƥĿūŠȡ�îŠē�
ČūŠƥĿŠƭūƭƙ�ĿŞƎƑūǄĚŞĚŠƥ�ūĲ�� �ĚƐƭĿƎŞĚŠƥȦ

• �ÀŠēĚƑ�ČĚƑƥîĿŠ�ČĿƑČƭŞƙƥîŠČĚƙȡ�ƙƭƎƎŕĚŞĚŠƥîŕ�ŞĚîƙƭƑĚƙ�ƥū�ƙƭƎƎūƑƥ�ƥĺĚ�ƙƭƎƎŕǋ�ƙĿēĚ�Şîǋ�ĺĚŕƎ�ĚŠČūƭƑ-
îĳĚ�ƎūŕĿČǋŞîŒĚƑƙ�ƥū�ƑîĿƙĚ�q/¡¬�îŠē�ŞîŒĚ�ēĚŞîŠēȹƙĿēĚ�îČƥĿūŠƙ�ŞūƑĚ�ĚĲĲĚČƥĿǄĚȦ�¹ĺĚ�qgG�ƙƭƎƎūƑƥƙ�
ČĚƑƥîĿŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑǋ�ƎƑūēƭČĚƑƙ�îŠē�ƭƙĚƑƙ�ūĲ�~'¬ƙ�ĿŠ�ƥĺĚĿƑ�ƥƑîŠƙĿƥĿūŠ�ƥū�ƙƭċƙƥĿƥƭƥĚƙȡ�ĚŠîċŕĿŠĳ�
ĳūǄĚƑŠŞĚŠƥƙ�ƥū�ĿŠƥƑūēƭČĚ�îŠē�ĚŠĲūƑČĚ�ƑĚƙƥƑĿČƥĿūŠƙ�ūŠ�ċîŠŠĚē�ƙƭċƙƥîŠČĚƙ�ĿŠ�î�ČūūƎĚƑîƥĿǄĚ�ƎƑūČĚƙƙȦ�
��ƑĚČĚŠƥ�ØūƑŕē��îŠŒ�ƎƑūŏĚČƥ�ƎĿŕūƥ�ĺîƙ�ĚǊƎîŠēĚē�ƥĺĿƙ�ČūŠČĚƎƥ�ƥū�ƥĺĚ�ŞîŠƭĲîČƥƭƑĚ�ūĲ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�
� �ĚƐƭĿƎŞĚŠƥȦǧǯ�¬ƭƎƎŕǋȹƙĿēĚ�îČƥĿūŠƙ�îŕūŠĚ�Şîǋ�ċĚ�ĿŠƙƭĲǛČĿĚŠƥ�ċƭƥȡ�ĿĲ�ēĚƙĿĳŠĚē�ƥū�ĚŠîċŕĚ�ēĚ-
ŞîŠēȹƙĿēĚ�îČƥĿūŠƙȡ�ČîŠ�ċĚ�ĺĿĳĺŕǋ�ĚĲĲĚČƥĿǄĚȦ

~ƎƥĿŞîŕ�ĿŠƙƥîŕŕîƥĿūŠȡ�ŞūŠĿƥūƑĿŠĳȡ�ĿŠƙƎĚČƥĿūŠȡ�îŠē�ƙǋƙƥĚŞîƥĿČ�maintenance�ūĲ�ĚǊĿƙƥĿŠĳ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îŠē�
ƙǋƙƥĚŞƙ�ČîŠ�ēƑîŞîƥĿČîŕŕǋ�ƑĚēƭČĚ�ƑĚĲƑĿĳĚƑîŠƥ�ŕĚîŒîĳĚ�îŠē�ƎūǅĚƑ�ČūŠƙƭŞƎƥĿūŠ�ȳūƑ�ŞîĿŠƥîĿŠ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋȴȡ�
ǅĺĿČĺ�ĿŠ�ƥƭƑŠ�Čūƭŕē�ŕĚîē�ƥū�ǩǦ�ƎĚƑČĚŠƥ�ūƑ�ŞūƑĚ�ƑĚēƭČƥĿūŠƙ�ĿŠ�~'¬�îŠē�HOH�ĚŞĿƙƙĿūŠƙȦǨǦ��ĚƥƥĚƑ�ŞîĿŠƥĚŠîŠČĚ�
Ŀƙ�î�ŕūǅȹČūƙƥ�îČƥĿūŠ�ƥĺîƥ�ƙūŞĚ�ČūƭŠƥƑĿĚƙ�Şîǋ�ċĚ�îċŕĚ�ƥū�ƎƑūŞūƥĚ�ūƑ�ĿŠƥƑūēƭČĚ�îƙ�ƎîƑƥ�ūĲ�ƎĚƑŞĿƥƥĿŠĳ�ƑĚƐƭĿƑĚ-
ŞĚŠƥƙ�îŠē� îî¬ȹƥǋƎĚ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȦ��ČƥĿūŠ�ūŠ�ŞîĿŠƥĚŠîŠČĚ�ǅĿŕŕ�ČƑĚîƥĚ�ĿŞŞĚēĿîƥĚ�ŏūċƙ�ĲūƑ�ŠĚǅŕǋ�ƙŒĿŕŕĚē�
ƥĚČĺŠĿČĿîŠƙ�ƥƑîĿŠĚē�ƥū�ƙƭƎƎūƑƥ�ƑîƎĿē�ĳƑūǅƥĺ�ĿŠ�ƥĺĚ�ēĚƎŕūǋŞĚŠƥ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȦ

 ĺîŠĳĚƙ�ĿŠ�consumer behavior�ǅĿƥĺ�ƑĚƙƎĚČƥ�ƥū�ƭƙĚ�ūĲ�ČūūŕĿŠĳ�ČîŠ�ċĚ�ĚŠČūƭƑîĳĚē�ƥĺƑūƭĳĺ�îǅîƑĚŠĚƙƙ�ƑîĿƙ-
ĿŠĳ�îŠē�ĚēƭČîƥĿūŠ�ČîŞƎîĿĳŠƙ�îŠē�ƙƭƎƎūƑƥĚē�ċǋ�ƥĚČĺŠūŕūĳǋ�îŠē�ĿŠČĚŠƥĿǄĚƙȦ�¬ĚƥƥĿŠĳ�î�ĺĿĳĺĚƑ�ēĚĲîƭŕƥ�ƥĚŞ-
ƎĚƑîƥƭƑĚ�ĿŠ�ūĲǛČĚ�ċƭĿŕēĿŠĳƙ�îŠē�ĿŠǜƭĚŠČĿŠĳ�ƙūČĿîŕ�ŠūƑŞƙ�ȳĚȦĳȦȡ�ēƑĚƙƙ�ČūēĚȴ�ĺîǄĚ�ċĚĚŠ�ƙĺūǅŠ�ƥū�ƑĚēƭČĚ�ČūūŕĿŠĳ�
ēĚŞîŠē�îƥ�ŞĿŠĿŞîŕ�ŕūƙƙ�ūĲ�ČūŞĲūƑƥȦ�¬ƭČĺ�ŕūǅȹČūƙƥ�îČƥĿūŠƙ�ČîŠ�ċĚ�ƥîŒĚŠ�ĿŞŞĚēĿîƥĚŕǋȦ�TŠ�îēēĿƥĿūŠȡ�ĿŠƥĚĳƑîƥĚē�
ƙŞîƑƥ�ēîƥî�ƥĚČĺŠūŕūĳǋ�ȳĚŠĺîŠČĚē�ǅĿƥĺ�ǛŠîŠČĿîŕ�ĿŠČĚŠƥĿǄĚƙȴ�îŕŕūǅƙ�ƭƙĚƑƙ�ƥū�ūƎĚƑîƥĚ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ĿŠ�î�
ǅîǋ�ƥĺîƥ�ĺĚŕƎƙ�ċîŕîŠČĚ�ƎūǅĚƑ�ĳƑĿē�ŕūîēƙȦ�qîŒĿŠĳ�ČūūŕĿŠĳ�ƎîƑƥ�ūĲ�î�ǅĿēĚƑ�ƙǋƙƥĚŞ�Ŀƙ�ēĚŞîŠēĿŠĳ�ċƭƥ�ƎūƙƙĿ-
ċŕĚȡ�ƎîƑƥĿČƭŕîƑŕǋ�ĿŠ�ČĿƥĿĚƙȡ�ēƭƑĿŠĳ�ƥĺĚ�ǛƑƙƥ�ƑūîēŞîƎ�ēĚČîēĚȦ�GūƑ�ĿŠƙƥîŠČĚȡ�ĿŠ�ƥĺĚ�ÀŠĿƥĚē�eĿŠĳēūŞȡ�ǩǦǦ��ƙēî�
ƙƭƎĚƑŞîƑŒĚƥƙ�ĚîƑŠ�ĚǊƥƑî�ƑĚǄĚŠƭĚ�ċǋ�ĺĚŕƎĿŠĳ�ċîŕîŠČĚ�ƥĺĚ�ĳƑĿē�ċǋ�ūƎĚƑîƥĿŠĳ�ƥĺĚĿƑ�ČūŞŞĚƑČĿîŕ�ƑĚĲƑĿĳĚƑîƥūƑƙ�îƙ�
î�ǄĿƑƥƭîŕ�Čūŕē�ċîƥƥĚƑǋ�ƎîČŒȵĲƑĚĚĿŠĳ�ƭƎ�ǧǩ�ŞĚĳîǅîƥƥƙ�ūĲ�ƎūǅĚƑ�îƥ�ƎĚîŒ�ƥĿŞĚƙ�ȳ�ŞċƑūƙĚ�ǨǦǧǯȴȦ

TŠƙƥîŕŕîƥĿūŠ�ūĲ�ƑĚǜĚČƥĿǄĚ�ƙƭƑĲîČĚƙ and cool roofs�Ŀƙ�îŠūƥĺĚƑ�ŕūǅȹČūƙƥ�îČƥĿūŠ�ƥĺîƥ�ČîŠ�ƑĚēƭČĚ�îƑƥĿǛČĿîŕ�ČūūŕĿŠĳ�
ŠĚĚēƙ�îŠē�Ŀƙ�ƑĚČūŞŞĚŠēĚē�ĲūƑ�ƑîƎĿē�ēĚƎŕūǋŞĚŠƥ�ȳ/¬q�¡�ǨǦǨǦČȴȦ� ĿƥĿĚƙ�ČîŠ�ŞîŒĚ�ƑƭŕĚƙ�ƥĺîƥ�ǅĿŕŕ�îŕŕūǅ�îŠē�
ĚŠČūƭƑîĳĚ�ċƭĿŕēĿŠĳ�ūǅŠĚƑƙ�ƥū�ēĚƎŕūǋ�ƥĺĿƙ�ƙĿŞƎŕĚ�ŞĚîƙƭƑĚ�îŠēȡ�ǅĿƥĺ�ĿŞŞĚēĿîƥĚ�ĚĲĲĚČƥȡ�ƑĚēƭČĚ�ĺĚîƥ�ċƭĿŕēȹƭƎ�
ĿŠƙĿēĚ�ƥĺĚĿƑ�ċƭĿŕēĿŠĳ�ċǋ�î�ĲĚǅ�ēĚĳƑĚĚƙȡ�ĿŠČƑĚîƙĚ�ČūŞĲūƑƥȡ�îŠē�ŕūǅĚƑ�ƑĚŕĿîŠČĚ�ūŠ�ĲîŠƙ�îŠē�� Ȧ� ūūŕ�ƑūūĲ�ƎĿŕūƥƙ�
îƑĚ�ƭŠēĚƑǅîǋ�ȳĚŠČūƭƑîĳĚē�ċǋ�ƥĺĚ�qĿŕŕĿūŠ� ūūŕ�¤ūūĲƙ� ĺîŕŕĚŠĳĚȴǨǧ�îŠē�ǅĿŕŕ�ċĚ�ƑĚîēǋ�ƥū�ċĚ�ĚǊƎîŠēĚē�ċǋ�ǨǦǨǫȦ�
 Ŀƥǋ�îēŞĿŠĿƙƥƑîƥĿūŠƙ�ČîŠ�îŕƙū�ČĺūūƙĚ�ŕĿĳĺƥĚƑ�ċƭĿŕēĿŠĳ�ŞîƥĚƑĿîŕƙ�ĲūƑ�ƎîǄĚŞĚŠƥƙ�îŠē�ŠĚǅ�ČūŠƙƥƑƭČƥĿūŠȡ�îŠē�
ĚǄĚŠȹċĚƥƥĚƑ�ƑĚǜĚČƥĿǄĚ�ŞîƥĚƑĿîŕƙ�îƑĚ�ċĚĿŠĳ�ƥĚƙƥĚē�îŠē�ĿŠƥƑūēƭČĚēȦ

19 •   Supporting Market Transformation to Higher Energy Efficient, Lower GWP Refrigerant Room Air-Conditioners (AC) through Manufacturing 
Readiness (P166806).

20 •   Electricity savings of up to 20 percent (700 TWh annually) are possible if equipment has not been maintained for a long time, leading to 
emissions savings of up to 0.5 gigatonnes of CO2 equivalent per year (Dreyfuss et al. 2020).

21 •   A global challenge to accelerate access to affordable, sustainable cooling through rapid deployment of cool roof materials. Ten finalists 
have been selected (www.coolroofschallenge.org).
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“ OVERCOMING THE 
BARRIERS THAT 
HAVE SHAPED 
TODAY’S COOLING 
INDUSTRY REQUIRES 
A REVOLUTION 
IN THINKING 
AND CAPABILITIES.”
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¹ĺĚ�ƙĚČūŠē�ēĚČîēĚ�ūĲ�ƥĺĚ�ƑūîēŞîƎ�Ŀƙ�ƥĺĚ�decade of market transformation and expansionȦ��ūǊ�ǧǨ�ƙĺūǅƙ�
ĿŠēĿČîƥĿǄĚ�ƥîƑĳĚƥƙ�ƥĺîƥ�Čūƭŕē�ċĚ�ƎƭƑƙƭĚē�ēƭƑĿŠĳ�ƥĺĿƙ�ēĚČîēĚȦ�¡ĺîƙĚ�Ǩ�Şƭƙƥ�ƙĚĚ�ŕîƑĳĚ�ĿŠǄĚƙƥŞĚŠƥƙ�ĿŠ�ĚĲǛČĿĚŠƥ�
ČŕĚîŠ�ČūūŕĿŠĳ�ƥū�ŞĚĚƥ�ĿŠČƑĚîƙĿŠĳ�ēĚŞîŠē�ĲūƑ�ČūŞĲūƑƥ�ČūūŕĿŠĳ�îŠē�ĚŠîċŕĚ�ǄƭŕŠĚƑîċŕĚ�ƎūƎƭŕîƥĿūŠƙ�ĿŠ�ČĿƥĿĚƙ�
îŠē�ƑƭƑîŕ�îƑĚîƙ�ƥū�îČČĚƙƙ�ČūūŕĿŠĳ�ƥū�ƎƑūƥĚČƥ�ƥĺĚĿƑ�ĺĚîŕƥĺ�îŠē�ŕĿǄĚŕĿĺūūēƙ�ǅĺĿŕĚȵĲūƑ�ƥĺĚ�ǛƑƙƥ�ƥĿŞĚȵîČĺĿĚǄĿŠĳ�
î�ƙĿĳŠĿǛČîŠƥ�ēĚČŕĿŠĚ�ĿŠ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳȡ�ēĚƙƎĿƥĚ�ČūŠƥĿŠƭĚē�ĳƑūǅƥĺ�ĿŠ�ēĚŞîŠēȦ�¡ĺîƙĚ�Ǩ�ūĲ�ƥĺĚ�
ƑūîēŞîƎ�Ŀƙ�ċîƙĚē�ūŠ�ƥĺĚ�ĲūŕŕūǅĿŠĳ�ƥǅū�ƎƑĿūƑĿƥĿĚƙ�ĿŠ�îēēĿƥĿūŠ�ƥū�ƥĺĚ�ČîƎîČĿƥǋȹċƭĿŕēĿŠĳ�îŠē�ƑĚîēĿŠĚƙƙ�ǅūƑŒ�
ƥĺîƥ�Şƭƙƥ�ČūŠƥĿŠƭĚ�ūƑ�ċĚ�ČîƑƑĿĚē�ūǄĚƑ�ĲƑūŞ�¡ĺîƙĚ�ǧȦ�

ROADMAP PHASE 2 
(2030–2040) 

BOX 12: INDICATIVE TARGETS FOR 2040

• HƑĚĚŠĺūƭƙĚ�ĳîƙ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�îƑĚ�ǫǦ�ƎĚƑČĚŠƥ�ċĚŕūǅ�ǨǦǩǦ�ŕĚǄĚŕƙȦ

• Hŕūċîŕ�ĺǋēƑūǜƭūƑūČîƑċūŠ�ČūŠƙƭŞƎƥĿūŠ�Ŀƙ�ǫǦ�ƎĚƑČĚŠƥ�ūĲ�ċîƙĚŕĿŠĚȦ

• �Š�îČČĚŕĚƑîƥĚē�eĿĳîŕĿ�ĺǋēƑūǜƭūƑūČîƑċūŠ�ƎĺîƙĚȹēūǅŠ�ƙČĺĚēƭŕĚ�Ŀƙ�ĿŠ�ƎŕîČĚȦ�

• ~ċƙūŕĚƥĚ�ƑĚĲƑĿĳĚƑîŠƥƙ�îƑĚ�ċĚĿŠĳ�ČūŕŕĚČƥĚē�îŠē�ēĚƙƥƑūǋĚēȦ�

• �OĿĳĺŕǋ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙ�ƭƙĿŠĳ�ǨǦ�ƎĚƑČĚŠƥ�ūĲ�ĚŕĚČƥƑĿČĿƥǋ�ƎĚƑ�ČūūŕĿŠĳ�ƭŠĿƥ�ūĲ�ŠĚǅ 
ǨǦǨǦ�ĚƐƭĿƎŞĚŠƥȡ�îƥ�Čūƙƥƙ�Šūƥ�ŞūƑĚ�ƥĺîŠ�ǧǩǦ�ƎĚƑČĚŠƥ�ūĲ�ǨǦǨǦ�ƎƑĿČĚƙȡ�îƑĚ�îǄîĿŕîċŕĚȦ

• � ūūŕĿŠĳȹîƙȹîȹ¬ĚƑǄĿČĚȹƥǋƎĚ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ƙƭƎƎŕǋ�ǪǦ�ƎĚƑČĚŠƥ�ūĲ�ƑĚƙĿēĚŠƥĿîŕ�îŠē 
ČūŞŞĚƑČĿîŕ�ČūūŕĿŠĳȦ�

• ǬǦ�ƎĚƑČĚŠƥ�ūĲ�ČūūŕĿŠĳ�ŕūîēƙ�ĿŠ�ČĿƥĿĚƙ�îƑĚ�ŞîŠîĳĚē�ƥū�ċîŕîŠČĚ�ƥĺĚ�ĚŕĚČƥƑĿČĿƥǋ�ŕūîē�ČƭƑǄĚȦ

• ¹ĺĚƑŞîŕ�ĚŠĚƑĳǋ�ƭƙĚ�ĿŠ�ŠĚǅ�ČūūŕĿŠĳ�ƙĿƥĚƙ�ĳƑūǅƙ�ċǋ�ǧǦ�ƎĚƑČĚŠƥ�ƎĚƑ�ǋĚîƑȦ

• �¬ūŕîƑȹƑĚǜĚČƥĿǄĚ�ČūîƥĿŠĳƙȡ�ƎĺūƥūǄūŕƥîĿČ�ƙƭƑĲîČĚƙȡ�ĳƑĚĚŠ�ƙƎîČĚƙȡ�îŠē�ǅîƥĚƑ�ČūǄĚƑ 
ǫǦ�ƎĚƑČĚŠƥ�ūĲ�ƙƭĿƥîċŕĚ�ČĿƥǋ�ƙƭƑĲîČĚƙȦ�

• �Gūūē�Čūŕē�ČĺîĿŠƙ�ǅĿƥĺ�ĲîƑŞȹƥūȹĲūƑŒ�ĚȹČūŞŞĚƑČĚ�ČūŠŠĚČƥ�ǩǫ�ƎĚƑČĚŠƥ�ūĲ�ŞîŏūƑ�ČĿƥĿĚƙ 
ǅĿƥĺ�ƙƭƑƑūƭŠēĿŠĳ�îĳƑĿČƭŕƥƭƑîŕ�îƑĚîƙȦ�

• ×îŕƭĚȹîēēĚē�îĳƑĿČƭŕƥƭƑîŕ�ƎƑūēƭČƥĿǄĿƥǋ�ĺîƙ�ēūƭċŕĚē�ƙĿŠČĚ�ǨǦǨǦȦ

• Gūūē�ŕūƙƙ�ĿŠ�îƑĚîƙ�ǅĿƥĺ�Ĳūūē�Čūŕē�ČĺîĿŠƙ�Ŀƙ�ĺîŕǄĚēȦ
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•  Expand clean space cooling:��ČƥĿūŠƙ�ŠĚĚēĚē�ƥū�ēƑîŞîƥĿČîŕŕǋ�ƑĚēƭČĚ�ƥĺĚ�ĚŠĚƑĳǋ�îŠē�ĚŞĿƙƙĿūŠƙ 
ĲūūƥƎƑĿŠƥ�ūĲ�� �ĿŠ�ċƭĿŕēĿŠĳƙȦ�

•  Increase access to cooling:��ČƥĿūŠƙ�ŠĚĚēĚē�ĲūƑ�ĳƑĚîƥĚƑ�ƑĚƙĿŕĿĚŠČĚ�ƥū�ĺĚîƥ�ƥū�ƎƑūƥĚČƥ�ǄƭŕŠĚƑîċŕĚ 
ƎūƎƭŕîƥĿūŠƙ�ĿŠ�ƑƭƑîŕ�îƑĚîƙ�îŠē�ČĿƥǋ�ƙŕƭŞƙ�îŠē�ċĚĳĿŠ�ċƭĿŕēĿŠĳ�ƥĺĚ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ƥĺîƥ�ǅĿŕŕ�ċĚ�ŠĚĚēĚē 
ƥū�ĚŠîċŕĚ�îŠē�ŞîĿŠƥîĿŠ�ƎƑūēƭČƥĿǄĚ�ĚČūŠūŞĿČ�îČƥĿǄĿƥĿĚƙ�ĲūƑ�ċĿŕŕĿūŠƙ�ūĲ�ƎĚūƎŕĚ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȦ

TŠ�¡ĺîƙĚ�Ǩȡ�îČƥĿūŠƙ�Şƭƙƥ�ċƭĿŕē�ūŠ�ƥĺĚ�ƑĚƙƭŕƥƙ�ūĲ�ƥĺĚ�ƎƑĚǄĿūƭƙ�ēĚČîēĚȦ��ǋ�ǨǦǩǦȡ�ƥĺĚ�ċĚĳĿŠŠĿŠĳ�ūĲ�¡ĺîƙĚ�Ǩȡ�ƥĺĚ�
ƑĚîēĿŠĚƙƙ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�îŠē�ƥĺĚ�ČîƎîČĿƥĿĚƙ�ƥĺîƥ�ŒĚǋ�îČƥūƑƙ�ŠĚĚē�ƥū�ĚŠîċŕĚ�ĚǊƎîŠƙĿūŠ�Şƭƙƥ�ċĚ�ĿŠ�ƎŕîČĚȦ��îƙĚē�
ūŠ�ƥĺĚ�ŒŠūǅŕĚēĳĚȡ�îēǄūČîČǋȡ�îŠē�îēǄĿƙūƑǋ�ǅūƑŒ�ūĲ�ƥĺĚ�ƎƑĚǄĿūƭƙ�ēĚČîēĚ�ȳîŠē�ċĚČîƭƙĚ�ūĲ�ŞūƑĚ�ĲƑĚƐƭĚŠƥ�ĺĚîƥ�
ǅîǄĚƙȴȡ�ĳūǄĚƑŠŞĚŠƥƙ�ǅĿŕŕ�ƭŠēĚƑƙƥîŠē�ǅĺǋ�ČūūŕĿŠĳ�ŞîƥƥĚƑƙ�ĲūƑ�îČƥĿūŠ�ūŠ�ČŕĿŞîƥĚ�îŠē�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ēĚǄĚŕ-
ūƎŞĚŠƥ�ūĲ�ƥĺĚĿƑ�ĚČūŠūŞĿĚƙȡ�îŠēȵ�ċƭĿŕēĿŠĳ�ūŠ�ƥĺĚ�ƑĚîēĿŠĚƙƙ�ĚĲĲūƑƥƙ�ūĲ�¡ĺîƙĚ�ǧȵƥĺĚǋ�ǅĿŕŕ�ĺîǄĚ�ƥĺĚ�ƥūūŕƙ�îŠē�
ǅĿŕŕĿŠĳŠĚƙƙ�ƥū�îČƥȦ

TĲ�ŒĚǋ�ēĚǄĚŕūƎĿŠĳ�îŠē�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙ�ĿŞƎŕĚŞĚŠƥ�¡ĺîƙĚ�ǧ�ūĲ�ƥĺĚ�ƑūîēŞîƎȡ�ƥĺĚ�ƙĿƥƭîƥĿūŠ�ĿŠ�ǨǦǩǦ�Şîǋ�ċĚ�
ēĚƙČƑĿċĚē�ċǋ�ƥĺĚ�ĲūŕŕūǅĿŠĳ�îČĺĿĚǄĚŞĚŠƥƙȡ�ūŠ�ǅĺĿČĺ�¡ĺîƙĚ�Ǩ�ċƭĿŕēƙȦ

• �TŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�s �¡ƙ�îŠē�s' ƙȡ�ǅĺĿČĺ�ČūŠƥîĿŠ�îČƥĿūŠƙ�ūŠ�ČūūŕĿŠĳ�ĚĲǛČĿĚŠČǋ�îŠē�OG �ƎĺîƙĚȹ
ēūǅŠȡ�ĳƭĿēĚƙ�ĳūǄĚƑŠŞĚŠƥ�îČƥĿūŠƙȦ�¡ūŕĿČĿĚƙ�îŠē�ƑĚĳƭŕîƥĿūŠƙ�ȳĚȦĳȦȡ�q/¡¬ȴ�îŠē�ȳǛŠîŠČĿîŕȴ�ĿŠČĚŠƥĿǄĚƙ�îƑĚ�
ĿŠ�ƎŕîČĚȫ�ƙƥîŠēîƑēƙ�îƑĚ�ċĚĿŠĳ�ƙƥƑĚŠĳƥĺĚŠĚē�îŠē�ƎƑĚēĿČƥîċŕǋ�ĚŠĲūƑČĚēȦ

• �GĿŠîŠČĿŠĳ�ĲūƑ�ĚĲǛČĿĚŠƥȡ�ČŕĿŞîƥĚȹĲƑĿĚŠēŕǋ�ČūūŕĿŠĳ�Ŀƙ�îǄîĿŕîċŕĚ�ĲƑūŞ�ŠîƥĿūŠîŕ�îŠē�ĿŠƥĚƑŠîƥĿūŠîŕ�ƙūƭƑČĚƙȡ�
ĿŠČŕƭēĿŠĳ�qgGȡ�H/Gȡ�îŠē�H GȦ�sĚǅ�ƎƑĿǄîƥĚ�ƙĚČƥūƑ�ǛŠîŠČĿŠĳ�ŞūēĚŕƙ�ĺîǄĚ�ċĚĚŠ�ƙƭČČĚƙƙĲƭŕŕǋ�ĿŠƥƑū-
ēƭČĚē�ĿŠƥū�ƥĺĚ�ŞîƑŒĚƥȦ�

• �OG �ƎĺîƙĚȹēūǅŠ�ƭŠēĚƑ�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥ�Ŀƙ�ūŠ�ƥƑîČŒȦ�HĿǄĚŠ�ƥĚČĺŠūŕūĳĿČîŕ�ƎƑūĳƑĚƙƙȡ�ƎîƑƥĿĚƙ�ƥū�
ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�ĺîǄĚ�îĳƑĚĚē�ƥū�îČČĚŕĚƑîƥĚ�ƥĺĚ�OG �ƎĺîƙĚȹēūǅŠ�ƙČĺĚēƭŕĚȦ

• �¹ĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�ūĲĲĚƑƙ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥȡ�ƙŞîƑƥ�� �ĚƐƭĿƎŞĚŠƥȡ�ǅĿƥĺ�ŠîƥƭƑîŕ�ƑĚĲƑĿĳĚƑîŠƥƙȡ�ƙĚŠƙūƑƙȡ�
ēîƥî�ČūŠŠĚČƥĿǄĿƥǋȡ�îŠē�ŕūîēȹĲūŕŕūǅĿŠĳ�îŠē�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋ�ȳƙūŕîƑ�ƎĺūƥūǄūŕƥîĿČȴ�ūƎƥĿūŠƙȦ�¹ĚČĺŠūŕ-
ūĳĿĚƙ�ƥĺîƥ�ŞĚĚƥ�ƥĺĚ�ƙƎĚČĿǛČîƥĿūŠƙ�ūĲ�ƥĺĚ�Hŕūċîŕ� ūūŕĿŠĳ�¡ƑĿǕĚ�îƑĚ�îǄîĿŕîċŕĚ�ƥū�ČūŠƙƭŞĚƑƙȦ�'ūŞĚƙƥĿČ�
� �ƭŠĿƥƙ�îŠē�ǅĺūŕĚȹċƭĿŕēĿŠĳ�ČĺĿŕŕĚƑƙ�ƥĺîƥ�ČūŠƙƭŞĚ�ŞūƑĚ�ĚŠĚƑĳǋ�ƥĺîŠ�ǫǦ�ƎĚƑČĚŠƥ�ūĲ�îǄĚƑîĳĚ�ŠĚǅ�
ĚƐƭĿƎŞĚŠƥ�ĿŠ�ǨǦǨǦ�îƑĚ�Šū�ŕūŠĳĚƑ�ċĚĿŠĳ�ƙūŕēȦ�'ūŞĚƙƥĿČ�ŞîŠƭĲîČƥƭƑĚƑƙ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ĺîǄĚ�
îČČĚƙƙ�ƥū�ŒŠūǅŕĚēĳĚ�îŠē�ƙƭƎƎūƑƥ�ƥū�ƎîƑƥĿČĿƎîƥĚ�ĿŠ�î�ƑîČĚ�ƥū�ƥĺĚ�ƥūƎȦ�

• �'ĚŞîŠē�ĺîƙ�ƙĺĿĲƥĚē�ƥū�ČŕĚîŠĚƑȡ�ŞūƑĚ�ĚĲǛČĿĚŠƥ�� �ĚƐƭĿƎŞĚŠƥȡ�ēƑĿǄĚŠ�ċǋ�ƎūŕĿČĿĚƙȡ�ǛŠîŠČĿîŕ�ĿŠČĚŠƥĿǄĚƙȡ�
ŠĚǅ�ǛŠîŠČĿŠĳ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�ɁĳƑĚĚŠɂ�ƎƑūČƭƑĚŞĚŠƥȡ�îŠē�ĺĿĳĺĚƑ�ĚŠĚƑĳǋ�îŠē�ČîƑċūŠ�ƎƑĿČĚƙȦ�
 îî¬ȹƥǋƎĚ�ċƭƙĿŠĚƙƙĚƙ�ĺîǄĚ�ƥîŒĚŠ�ūĲĲ�îŠē�îƑĚ�ƙƭƎƎūƑƥĿŠĳ�ƥĺĚ�ČūūŕĿŠĳ�ƥƑîŠƙĿƥĿūŠ�ĿŠ�ēūǕĚŠƙ�ūĲ�ČūƭŠ-
ƥƑĿĚƙȦ�¬ŒĿŕŕĚē�ƥĚČĺŠĿČĿîŠƙ�îƑĚ�ƑĚîēĿŕǋ�îǄîĿŕîċŕĚ�ƥū�ƙĚƑǄĿČĚ�ƥĺĿƙ�ŠĚǅ�ŞîƑŒĚƥȦ

• �¬ūŞĚ�ŠĚǅ�ċƭĿŕēĿŠĳƙȡ�ŠĚǅ�ƭƑċîŠ�ēĚǄĚŕūƎŞĚŠƥȡ�ǄĚĺĿČŕĚƙȡ�îŠē�ƥƑîŠƙƎūƑƥ�ƙǋƙƥĚŞƙ�ŞĚĚƥ�ƙƥƑĿČƥ�ČūūŕĿŠĳ�
îŠē�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ƙƥîŠēîƑēƙȦ�¡îƙƙĿǄĚ�ČūūŕĿŠĳ�ĿŠ�ċƭĿŕēĿŠĳ�ēĚƙĿĳŠ�îŠē�ČūŠƙƥƑƭČƥĿūŠ�Ŀƙ�ĿŠČƑĚîƙĿŠĳŕǋ�
ČūŞŞūŠ�îƙ�ƎîƑƥ�ūĲ�î�ƥƑĚŠē�ƥūǅîƑē�ŠĚƥȹǕĚƑūȹĚŠĚƑĳǋ�ċƭĿŕēĿŠĳƙȦ�

• � ūūŕĿŠĳ�ĺƭċƙ�ĺîǄĚ�ċĚĚŠ�ƙƭČČĚƙƙĲƭŕŕǋ�ƎĿŕūƥĚē�ĿŠ�ƑƭƑîŕ�îƑĚîƙȦ� ūŕē�ČĺîĿŠ�ŞūċĿŕĚ�ēîƥî�ƎŕîƥĲūƑŞƙ�ȳÀċĚƑ�
ūĲ�Čūŕē�ČĺîĿŠȴ�ĺîǄĚ�ċĚĚŠ�ŞîƑŒĚƥ�ƥĚƙƥĚē�îŠē�îƑĚ�ƎūĿƙĚē�ƥū�ČĺîŠĳĚ�ĺūǅ�ƙŞîŕŕ�ĲîƑŞĚƑƙ�ČūŠŠĚČƥ�ǅĿƥĺ�
ƭƑċîŠ�ČƭƙƥūŞĚƑƙȦ�¬ūŞĚ�ǄĿŕŕîĳĚƙ�ĺîǄĚ�ŕĚîƑŠĚē�ĺūǅ�ƥū�ƭƙĚ�ČūūŕĿŠĳ�ĲūƑ�ǄîŕƭĚȹîēēĚē�Ĳūūē�ƎƑūēƭČƥĿūŠȡ�
ĺĚîŕƥĺȡ�îŠē�ČūŞĲūƑƥȦ�

• ���ǄîČČĿŠîƥĿūŠ�ČîŞƎîĿĳŠ�ĿŠ�ƥĺĚ�ǅîŒĚ�ūĲ�ƥĺĚ� ~×T'ȹǧǯ�ƎîŠēĚŞĿČ�ĺîƙ�ēƑĿǄĚŠ�ƥĺĚ�ŞĚēĿČîŕ�Čūŕē�ČĺîĿŠ�
ĿŠƥū�ƑĚŞūƥĚ�îŠē�ƑƭƑîŕ�îƑĚîƙȡ�ǅĺĿČĺ�ŞîŒĚƙ�ƥĺĚ�ČîƙĚ�ĲūƑ�ƙǋŠĚƑĳĿĚƙ�ǅĿƥĺ�ƑƭƑîŕ�ČūūŕĿŠĳ�ĺƭċƙ�îŠē�ƙĺĚŕƥĚƑƙ�
ŞūƑĚ�ūċǄĿūƭƙȦ
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READINESS ACTIONS
¤ĚîēĿŠĚƙƙ�îŠē�ČîƎîČĿƥǋȹċƭĿŕēĿŠĳ�îČƥĿūŠƙ�Şƭƙƥ�ČūŠƥĿŠƭĚ�ēƭƑĿŠĳ�¡ĺîƙĚ�ǨȦ��ƙ�ŞƭČĺ�ċĚƥƥĚƑ�ƭŠēĚƑƙƥîŠēĿŠĳ�ūĲ�
ČūūŕĿŠĳ�ŠĚĚēƙȡ�ƥĚČĺŠūŕūĳĿĚƙȡ�îŠē�ŞîƑŒĚƥ�ƥƑĚŠēƙ�ēĚǄĚŕūƎƙȡ�ĳūǄĚƑŠŞĚŠƥƙ�ƙĺūƭŕē�ƭƎēîƥĚ�ƥĺĚĿƑ�s �¡ƙ�îŠē�OG �
ƎĺîƙĚȹēūǅŠ�ƎŕîŠƙ�îŠē�ČūŠƥĿŠƭĚ�ƥū�ƙƭƎƎūƑƥ�ĳŕūċîŕ�ČūūƑēĿŠîƥĿūŠ�ċǋ�ƭƎēîƥĿŠĳ�ƥĺĚĿƑ�s' ƙ�îŠē�ČūūŕĿŠĳ�Ƒūîē-
ŞîƎƙȦ��Š�ĿŠƥĚƑŠîƥĿūŠîŕ�ŠĚƥǅūƑŒ�ūĲ�ūƑĳîŠĿǕîƥĿūŠƙ�îŠē�ĚǊƎĚƑƥƙȡ�ǅūƑŒĿŠĳ�ĚĲĲĚČƥĿǄĚŕǋ�ĿŠ�î�ČūūƑēĿŠîƥĚē�ŞîŠŠĚƑȡ�
ƙĺūƭŕē�ČūŠƥĿŠƭĚ�ƥū�ƙƭƎƎūƑƥ�ĳūǄĚƑŠŞĚŠƥƙ�îƙ�ƥĺĚǋ�ƙĚĚŒ�ƥū�ĿŞƎŕĚŞĚŠƥ�ƎūŕĿČĿĚƙ�îŠē�ǛŠîŠČĚ�ČūūŕĿŠĳ�îČƥĿūŠƙȦ�
HūǄĚƑŠŞĚŠƥƙ�Şƭƙƥ�ƭƎēîƥĚ�îŠē�ƙƥƑĚŠĳƥĺĚŠ�ƎūŕĿČĿĚƙ�îŠē�ƑĚĳƭŕîƥĿūŠƙȡ�ċƭĿŕēĿŠĳ�ČūēĚƙȡ�ĚƐƭĿƎŞĚŠƥ�ƙƥîŠēîƑēƙȡ�
îŠē�ĿŠČĚŠƥĿǄĚ�ĿŠƙƥƑƭŞĚŠƥƙ�ƑĚĳƭŕîƑŕǋ�ƥū�ŞîĿŠƥîĿŠ�ŞūŞĚŠƥƭŞ�ƥūǅîƑē�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ċǋȡ�îŞūŠĳ�ūƥĺĚƑ�
ĚĲĲūƑƥƙȡ�ƙƭƎƎūƑƥĿŠĳ�ĚŞĚƑĳĿŠĳ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙȡ�ƑĚŞūǄĿŠĳ�ūċƙƥîČŕĚƙ�ƥū�ŠĚǅ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�îŠē�ČƑĚîƥĿŠĳ�
îŠ�ĚŠǄĿƑūŠŞĚŠƥ�ƥĺîƥ�ƙƭƎƎūƑƥƙ�ƥĺĚ�ČūūŕĿŠĳ�ƥƑîŠƙĿƥĿūŠȦ�

�ČČĚŕĚƑîƥĿŠĳ�ŞîƑŒĚƥ�ƥƑîŠƙĲūƑŞîƥĿūŠ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�îēēĿƥĿūŠîŕ�ƙĿĳŠĿǛČîŠƥ�ǛŠîŠČĿîŕ�ƑĚƙūƭƑČĚƙ�ċĚČîƭƙĚ�ūĲ�ƥĺĚ�
ƙĺĚĚƑ�ƙĿǕĚ�ūĲ�ƥĺĚ�ČūūŕĿŠĳ�ŞîƑŒĚƥ�îŠē�ƥĺĚ�ĺĿĳĺĚƑȹČūƙƥ�ƥĚČĺŠūŕūĳĿĚƙ�ƥĺîƥ�Şƭƙƥ�ċĚ�ēĚƎŕūǋĚēȦ�¹ƑîēĿƥĿūŠîŕ�ƙūƭƑČ-
Ěƙ�ūĲ�ČŕĿŞîƥĚ�îŠē�ēĚǄĚŕūƎŞĚŠƥ�ǛŠîŠČĚ�ȳĚȦĳȦȡ�H Gȡ�H/Gȡ�'GTƙȴ�Şƭƙƥ�ƎƑūǄĿēĚ�ƙūŞĚ�ūĲ�ƥĺĚ�ǛŠîŠČĿŠĳ�ƥū�ƙƭƎƎūƑƥ�
ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȦ�sĚǅ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĲƭŠēƙ�îŠē�ĲîČĿŕĿƥĿĚƙ�Şƭƙƥ�ċĚ�ƑĚƎŕĚŠĿƙĺĚē�îŠē�ĚǊƎîŠēĚē�ƥū�
ƙƭƎƎūƑƥ�ƥĺĚ�ČūūŕĿŠĳ�îČČĚƙƙ�îĳĚŠēîȡ�îŕƥĺūƭĳĺ�Şūƙƥ�ŠĚǅ�ǛŠîŠČĿŠĳ�ĲūƑ�ĚǊƎîŠƙĿūŠ�Şƭƙƥ�ČūŞĚ�ĲƑūŞ�ĚŠē�ƭƙĚƑƙ�
îŠē�ƥĺĚ�ǛŠîŠČĿîŕ�ƙĚČƥūƑȡ�ǅĺū�ǅūƭŕē�ċĚŠĚǛƥ�ĲƑūŞ�ƙƭċƙƥîŠƥĿîŕŕǋ�ĚǊƎîŠēĚē�ƭƙĚ�ūĲ�ċŕĚŠēĚē�ǛŠîŠČĚ�îŠē�ŞƭČĺ�
ĳƑĚîƥĚƑ�ŕĚǄĚƑîĳĚ�ĳĚŠĚƑîƥĚē�ċǋ�ČūŠČĚƙƙĿūŠîŕ�ƙūƭƑČĚƙȦǨǨ��ƙ�ČŕĿŞîƥĚ�ĺĚîƥ�ĿŠƥĚŠƙĿǛĚƙȡ�îŠē�ƭƑċîŠĿǕîƥĿūŠ�îŠē�
ĿŠČūŞĚƙ�ĳƑūǅȡ�ǅĿŕŕĿŠĳŠĚƙƙ�ƥū�Ǝîǋ�ĲūƑ�ČūŞĲūƑƥ�îŠē�ĺĚîŕƥĺǋ�îŠē�ƎƑūēƭČƥĿǄĚ�ŕĿǄĿŠĳ�ǅĿŕŕ�îŕƙū�ĿŠČƑĚîƙĚȦ�¹ĺĚ�ĚŠĚƑ-
ĳǋȹ�îŠē�ČūƙƥȹƙîǄĿŠĳƙ�ƎūƥĚŠƥĿîŕ�îǄîĿŕîċŕĚ�ĿŠ�ŠĚǅ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îŠē�ƥĺĚ�ŠĚǅ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ēĚǄĚŕūƎĚē�
ĿŠ�ƥĺĚ�ƎƑĚǄĿūƭƙ�ƑūîēŞîƎ�ēĚČîēĚ�Şƭƙƥ�Šūǅ�ċĚ�ēĚƎŕūǋĚē�ƥū�ČūŠǄĚƑƥ�ĚŠēȹƭƙĚƑ�ǅĿŕŕĿŠĳŠĚƙƙ�ƥū�Ǝîǋ�ĿŠƥū�îċĿŕĿƥǋ�ƥū�
Ǝîǋ�ƥĺƑūƭĳĺȡ�ĲūƑ�ĚǊîŞƎŕĚȡ�ƙŞîƑƥ�ǛŠîŠČĿŠĳ�îŠē�ƎîǋȹĲūƑȹƙĚƑǄĿČĚ�îƑƑîŠĳĚŞĚŠƥƙȦ�

�ČƥĿūŠƙ�ƥū�ƎƑĚƎîƑĚ�ĲūƑ�ƥĺĚ�ŠĚƥȹǕĚƑūȡ�ƎūƙƥȹǨǦǫǦ�ČūūŕĿŠĳ�ĚČūŠūŞǋȡ�ǅĺĿČĺ�ƥĺĚ�ƥĺĿƑē�ƑūîēŞîƎ�ēĚČîēĚ�ǅĿŕŕ�ĺĚŕƎ�
ċƭĿŕēȡ�îƑĚ�îŕƙū�ŠĚĚēĚēȦ�¹ĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑĿĚƙ�îŠē�îŕŕ�ƑĚŕĚǄîŠƥ�ƙĚČƥūƑƙȡ�ĚŠČūƭƑîĳĚē�ċǋ�ČūŞƎĚƥĿƥĿūŠȡ�ĿŠŠūǄîƥĿūŠ�
ƎƑĿǕĚƙȡ�îēǄîŠČĚ�ƎƭƑČĺîƙĚ�ČūŞŞĿƥŞĚŠƥƙȡ�îŠē�ūƥĺĚƑ�ƑĚǅîƑēƙȡ�Şƭƙƥ�ČūŠƥĿŠƭĚ�ƥū�ĿŠŠūǄîƥĚ�îŠē�ēĚǄĚŕūƎ�ƥĺĚ�ƥĚČĺ-
ŠūŕūĳĿĚƙ�ƥĺîƥ�ǅĿŕŕ�ĲîČĿŕĿƥîƥĚ�ƭƙĿŠĳ�î�ŞƭČĺ�ċƑūîēĚƑ�ƙƎĚČƥƑƭŞ�ūĲ�ŕūǅȹHØ¡�ĚŠĚƑĳǋ�ƙūƭƑČĚƙ�îŠē�ĚŠĚƑĳǋȹƙîǄĿŠĳ�
ūƎƎūƑƥƭŠĿƥĿĚƙȦ�'ĚƎŕūǋŞĚŠƥ�ūĲ�ŠĚǅ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙ�ĿŠ�ƥĺĚ�ƥƑîŠƙƎūƑƥ�ƙĚČƥūƑȡ�ǅĿƥĺ�ŕūǅ�ĚŠĚƑĳǋ�ƭƙĚ�îŠē�ŕūǅ�
ūƑ�ǕĚƑū�HOH�ĚŞĿƙƙĿūŠƙȡ�Şîǋ�ċĚ�î�ČĺîŕŕĚŠĳĚȡ�ċĚČîƭƙĚ�ƥĺĚǋ�Şƭƙƥ�ċĚ�ĿŠƥĚĳƑîƥĚē�ĿŠƥū�ĚŕĚČƥƑĿČ�ǄĚĺĿČŕĚƙ�îŠē�ūƥĺĚƑ�
ŠĚǅ�ǄĚĺĿČŕĚ�ƥĚČĺŠūŕūĳĿĚƙȦ�HūǄĚƑŠŞĚŠƥƙ�îŠē�ƎƭċŕĿČ�îƭƥĺūƑĿƥĿĚƙ�Şƭƙƥ�ƎƑĚƎîƑĚ�ƥū�ƙǋƙƥĚŞîƥĿČîŕŕǋ�ēĚƎŕūǋ�îŠē�
ƙƭƎƎūƑƥ�ĚǊĿƙƥĿŠĳ�îŠē�ŠĚǅ�ƥĚČĺŠĿČîŕ�ƙūŕƭƥĿūŠƙ�ǅĿƥĺ�ŞƭČĺ�ČŕūƙĚƑ�ĿŠƥĚĳƑîƥĿūŠ�ūĲ�ĚŠĚƑĳǋ�îŠē�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙȦ�Tƥ�
ǅĿŕŕ�ċĚ�ĚƙƙĚŠƥĿîŕ�ƥū�ēĚǄĚŕūƎ�îŠ�ƭŠēĚƑƙƥîŠēĿŠĳ�ƥĺîƥȡ�ĿŠ�î�ĺūƥƥĚƑ�ǅūƑŕēȡ�ČūūŕĿŠĳ�Şƭƙƥ�ċĚČūŞĚ�îŠ�ĚƙƙĚŠƥĿîŕ�ƎîƑƥ�
ūĲ�ƎƑūēƭČƥĿǄĚ�ƎƭċŕĿČ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ĿŠ�îŕŕ�ƑĚŕĚǄîŠƥ�ƙĚČƥūƑƙȦ�

EXPANDING SUSTAINABLE COOLING IN BUILDINGS AND CITIES
�ĚČîƭƙĚ�ČŕĿŞîƥĚ�ƎƑūƥĚČƥĿūŠ�îŠē�ƙƭƙƥîĿŠîċŕĚ�ēĚǄĚŕūƎŞĚŠƥ�îƑĚ�ƎƑūċŕĚŞƙ�ūĲ�ƙČîŕĚȡ�Ŀƥ�Ŀƙ�ĚƙƙĚŠƥĿîŕ�ƥū�ƑĚîŕĿǕĚ�
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îƥ�ƙČîŕĚȦ�HūǄĚƑŠŞĚŠƥƙ�ČîŠŠūƥ�ēū�ƥĺĿƙ�îŕūŠĚȫ�Ŀƥ�ƑĚƐƭĿƑĚƙ�ƥĺĚ�ĲūƑČĚ�ūĲ�ŞîƑŒĚƥƙȡ�îŕƥĺūƭĳĺ�
ĳūǄĚƑŠŞĚŠƥƙ�ČîŠ�ƙĚƥ�ūċŏĚČƥĿǄĚƙ�îŠē�ĿŠǜƭĚŠČĚ�ŞîƑŒĚƥ�ČūŠēĿƥĿūŠƙ�ƥū�ƎƑūŞūƥĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȦ�¹ĺĿƙ�ŞîƑŒĚƥ�
ĳƑūǅƥĺ�ǅĿŕŕ�ĿēĚîŕŕǋ�îČČĚŕĚƑîƥĚ�ƑĚƎŕîČĚŞĚŠƥ�ūĲ�ƥĺĚ�ĚǊĿƙƥĿŠĳ�ƙƥūČŒ�ūĲ�ŕĚƙƙȹĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îŠē�ŞîŒĚ�
ĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥ�ǅĿēĚŕǋ�îǄîĿŕîċŕĚ�ƥū�ǛƑƙƥȹƥĿŞĚ�ċƭǋĚƑƙȦ�TŠ�ƙƭƎƎūƑƥȡ�ƥĺĚ�ŕūǅȹČūƙƥ�îČƥĿūŠƙ�ƭŠēĚƑ�¡ĺîƙĚ�ǧ�
Şƭƙƥ�ċĚ�ČūŠƥĿŠƭĚē�îŠē�ĚŠĺîŠČĚē�ĿŠ�¡ĺîƙĚ�ǨȦ

22 •   Additional sources of finance may come from an increase in social impact investing and successful demonstration of commercial sustain-
ability from publicly supported projects in Phase 1.
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/îƑŕǋ�ƑĚƎŕîČĚŞĚŠƥ�ūĲ�ȳĿŠĚĲǛČĿĚŠƥȴ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ĺîƙ�ċĚĚŠ�î�ƙƥîƎŕĚ�ūĲ�ēĚŞîŠēȹƙĿēĚ�ŞîŠîĳĚŞĚŠƥ�ƎƑū-
ĳƑîŞƙ�ĲūƑ�ƑĚƙĿēĚŠƥĿîŕ�îŠē�ĿŠēƭƙƥƑĿîŕ�ƭƙĚƑƙȦǨǩ�¹ĺĚƙĚ�ƎƑūĳƑîŞƙ�ūĲƥĚŠ�ūƎĚƑîƥĚ�ǅĿƥĺ�ǛŠîŠČĿîŕ�ĿŠČĚŠƥĿǄĚƙȵƥū�
ŞîŒĚ�ĚŠē�ƭƙĚƑƙ�îǅîƑĚ�ūĲ�ƥĺĚ�ĿŠĚĲǛČĿĚŠČĿĚƙ�ūĲ�ƥĺĚĿƑ�ūŕēĚƑ�ĚƐƭĿƎŞĚŠƥ�îŠē�ūǄĚƑČūŞĚ�ĺîċĿƥƙȡ�ǛŠîŠČĿîŕ�ČūŠ-
ƙƥƑîĿŠƥƙȡ�îŠē�ƎƑūČƑîƙƥĿŠîƥĿūŠ�ūƑ�ƥū�ċƭǋ�ūƭƥ�ƥĺĚ�ƑĚŞîĿŠĿŠĳ�ĚČūŠūŞĿČ�ǄîŕƭĚ�ūĲ�ǋūƭŠĳĚƑ�ĚƐƭĿƎŞĚŠƥȦ�TŠƙƥƑƭŞĚŠƥƙ�
ƙƭČĺ�îƙ�ƎƑūƎĚƑƥǋȹîƙƙĚƙƙĚē�ČŕĚîŠ�ĚŠĚƑĳǋ�ǛŠîŠČĿŠĳ�ČîŠ�ĺĚŕƎ�ċƭĿŕēĿŠĳ�ūǅŠĚƑƙ�ŏƭƙƥĿĲǋ�îŠē�ǛŠîŠČĚ�ĚŠĚƑĳǋȹĚĲ-
ǛČĿĚŠČǋ�ƭƎĳƑîēĚƙȦ�~ƥĺĚƑ�ĿŠƙƥƑƭŞĚŠƥƙ�ƥĺîƥ�îƭƥĺūƑĿƥĿĚƙ�ČîŠ�ĚŞƎŕūǋ�ĿŠČŕƭēĚ�ĿŠƙƎĚČƥĿūŠƙȡ�ŞîĿŠƥĚŠîŠČĚȡ�îŠē�
ūƎĚƑîƥĿŠĳ�ƑĚƐƭĿƑĚŞĚŠƥƙ�ĿŠ�ČūŞċĿŠîƥĿūŠ�ǅĿƥĺ�ŞĿŠĿŞƭŞ�ƥĚČĺŠĿČîŕ�îŠē�ƙîĲĚƥǋ�ƙƥîŠēîƑēƙȦ�¬ƭČĺ�ŞĚîƙƭƑĚƙ�Şîǋ�
ŕĚîē�ƥū�ƑĚƎîĿƑƙ�ūƑ�ƑĚƥĿƑĚŞĚŠƥȡ�îƙ�Ŀƙ�ƥǋƎĿČîŕ�ĲūƑ�îĳĿŠĳ�ǄĚĺĿČŕĚƙȦ

GūǄĚƑŠŞĚŠƥƙ�îŠē�ƙƥîŠēîƑēĿǕîƥĿūŠ�ċūēĿĚƙ�ČîŠ�ĿŠǜƭĚŠČĚ�ƥĺĚ�ŞîƑŒĚƥ�ĲūƑ�ŠĚǅ�ĚƐƭĿƎŞĚŠƥ�ƥĺƑūƭĳĺ�technical 

requirementsȵîƥ�î�ŞĿŠĿŞƭŞ�ĲūƑ�ĚŠĚƑĳǋ�îŠē�ƑĚĲƑĿĳĚƑîŠƥƙ�ƭƙĚēȡ�ċƭƥ�îŕƙū�ĲūƑ�ūƥĺĚƑ�ĲĚîƥƭƑĚƙ�ƙƭČĺ�îƙ�ƙîĲĚƥǋ�
ƑĚƐƭĿƑĚŞĚŠƥƙ�îŠē�ƎūƙƙĿċŕǋ�ƙĚŠƙūƑƙ�îŠē�ēîƥî�ČūŠŠĚČƥĿǄĿƥǋȦ�¬ƭČĺ�ƑĚƐƭĿƑĚŞĚŠƥƙ�ČîŠ�ċĚ�ĲūƑŞƭŕîƥĚē�ĲūƑ�ĚîČĺ�
ƎĿĚČĚ�ūĲ�ĚƐƭĿƎŞĚŠƥ�ūƑ�îǄĚƑîĳĚē�ūǄĚƑ�î�ƙƭƎƎŕĿĚƑɄƙ�ĚƐƭĿƎŞĚŠƥ�ƙūŕē�ĚîČĺ�ǋĚîƑ�ȳǜĚĚƥ�ČūŠČĚƎƥȴȦ��ƎƎŕǋĿŠĳ�ƥĺĚ�ŕîƥ-
ƥĚƑ�ūƎƥĿūŠ�ƥū�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋȡ�HOH�ĚŞĿƙƙĿūŠƙȡ�ūƑ�ƑĚĲƑĿĳĚƑîŠƥƙ�ŞîŒĚƙ�Ŀƥ�ĚîƙĿĚƑ�ƥū�ƙƥĚîēĿŕǋ�ƥĿĳĺƥĚŠ�ƙƥîŠēîƑēƙȡ�
ǅĺĿČĺ�ēƑĿǄĚƙ�ƎƑūēƭČƥ�ĿŠŠūǄîƥĿūŠ�ǅĺĿŕĚ�ūĲĲĚƑĿŠĳ�ŞîŠƭĲîČƥƭƑĚƑƙ�ƙūŞĚ�ǜĚǊĿċĿŕĿƥǋȦ�

�ŕƥĺūƭĳĺ�ƙƥƑĿČƥĚƑ�ƑĚƐƭĿƑĚŞĚŠƥƙ�ūĲƥĚŠ�ČūŞĚ�ǅĿƥĺ�ĿŠĿƥĿîŕŕǋ�ĺĿĳĺĚƑ�Čūƙƥƙȡ�îČƥĿūŠƙ�ƥū�ŕūǅĚƑ�Čūƙƥƙ�ǅĿŕŕ�ĿŠČƑĚîƙĚ�ŞîƑ-
ŒĚƥ�ƭƎƥîŒĚȦ�¹ĺĚƑĚ�îƑĚ�ŞƭŕƥĿƎŕĚ�ǅîǋƙ�ƥū�ĿŠǜƭĚŠČĚ�ĚƐƭĿƎŞĚŠƥ�Čūƙƥȫ�ĚǊƎĚƑĿĚŠČĚ�ĺîƙ�ƙĺūǅŠ�ƥĺîƥȡ�ūǄĚƑ�ƥĿŞĚ�îŠē� 
ǅĿƥĺ�Şîƙƙ�ƎƑūēƭČƥĿūŠȡ�ƥĺĚ�ŞîƑŒĚƥ�ƎƑĿČĚ�ūĲ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�îƎƎŕĿîŠČĚƙ�ƥĚŠēƙ�ƥū�ēĚČƑĚîƙĚȦ��ČƥĿūŠƙ�ƥū�ĲūČƭƙ�
ēĚŞîŠē�ūŠ�ŞūƑĚȹĚĲǛČĿĚŠƥ�ƎƑūēƭČƥƙ�ČîŠ�ƥĺĚƑĚĲūƑĚ�ŕūǅĚƑ�ƎƑĿČĚƙȡ�îƙ�TŠēĿî�ĺîƙ�ĚǊƎĚƑĿĚŠČĚē�ƥĺƑūƭĳĺ�Ŀƥƙ�ċƭŕŒ�
ƎƑūČƭƑĚŞĚŠƥ�ƎƑūĳƑîŞȦ�GūƙƥĚƑĿŠĳ�ČūŞƎĚƥĿƥĿūŠ�ċĚƥǅĚĚŠ�ĳŕūċîŕ�ŞîŠƭĲîČƥƭƑĚƑƙ�ČîŠ�îŕƙū�ēƑĿǄĚ�ēūǅŠ�ČūƙƥƙȦ 
¬ƭƎƎūƑƥĿŠĳ�ƙŞîŕŕĚƑ�ēūŞĚƙƥĿČ�ŞîŠƭĲîČƥƭƑĚƑƙ�ĿŠ�îČƐƭĿƑĿŠĳ�ƥĺĚ�ƙŒĿŕŕƙȡ�ŒŠūǅŕĚēĳĚȡ�ƥĚČĺŠĿČîŕ�ČîƎîČĿƥǋȡ�îŠē 
îČČĚƙƙ�ƥū�ČƑĿƥĿČîŕ�ƎîƑƥƙ�ƥū�ĿŠŠūǄîƥĚ�ūŠ�ƥĺĚĿƑ�ūǅŠ�ĿŠ�î�ƑîČĚ�ƥū�ŞĚĚƥ�ƙƥƑĿČƥĚƑ�ĚƐƭĿƎŞĚŠƥ�ƙƥîŠēîƑēƙ�îŠē�ĲîČĚ�
ĳŕūċîŕ�ČūŞƎĚƥĿƥūƑƙ�ČîŠ�ċĚ�îŠ�ĚĲĲĚČƥĿǄĚ�îŠē�ƑĚŕîƥĿǄĚŕǋ�ŕūǅȹČūƙƥ�ƙƥƑîƥĚĳǋ�ƥū�ĚǊƎîŠē�ŞîƑŒĚƥ�îČČĚƙƙ�îŠē�ĳîĿŠ�
ēūŞĚƙƥĿČ�ƙƭƎƎūƑƥ�ĲūƑ�ĺĿĳĺĚƑ�ƙƥîŠēîƑēƙȦ�

ÀŠĲîĿƑ�ȳîŠē�ĿŕŕĚĳîŕȴ�ČūŞƎĚƥĿƥĿūŠ�ċǋ�ēūŞĚƙƥĿČ�ČūŞƎîŠĿĚƙ�îŠē�ĿŞƎūƑƥƙ�ūĲ�ƙƭċƙƥîŠēîƑē�ŠĚǅ�îŠē�ƭƙĚē�ĚƐƭĿƎ-
ŞĚŠƥ�ČîŠ�ƭŠēĚƑČƭƥ�ƎūŕĿČĿĚƙ�îŠē�ƑĚĳƭŕîƥĿūŠƙ�ƥĺîƥ�ēĿƑĚČƥ�ŞîƑŒĚƥ�ƎîƑƥĿČĿƎîŠƥƙ�ƥū�ƙĚŕŕ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ǅĿƥĺ�
ĺĿĳĺĚƑ�ƙƥîŠēîƑēƙ�îƥ�ƎūƥĚŠƥĿîŕŕǋ�ĺĿĳĺĚƑ�ČūƙƥƙȦ�/ŠĺîŠČĚē�ƥĚƙƥĿŠĳ�îŠē�enforcement capabilities will therefore 
ċĚ�ŠĚČĚƙƙîƑǋȦ��ŕƥĺūƭĳĺ�ƥĺĿƙ�ČîŠ�ċĚ�î�ċƭƑēĚŠ�ūŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȡ�ƥĺĚ�ċƭƑēĚŠ�ČîŠ�ċĚ�ĚîƙĚē�îŠē�ƑĚĳƭŕî-
ƥĿūŠ�ŞîēĚ�ŞūƑĚ�ĚĲĲĚČƥĿǄĚ�ƥĺƑūƭĳĺ�ĿŠƥĚƑŠîƥĿūŠîŕ�îĳƑĚĚŞĚŠƥ�îŠē�ČūūƎĚƑîƥĿūŠȦ�¹ĺĚ�ĚŠĲūƑČĚŞĚŠƥ�ŞĚČĺîŠĿƙŞƙ�
ĲūƑ�ČūŠƥƑūŕŕĚē�ƙƭċƙƥîŠČĚƙ�ƭŠēĚƑ�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�ČîŠ�ƙƥîŠē�îƙ�î�ŞūēĚŕ�ĲūƑ�ƥĺĿƙȦ

GĿƑƙƥȹƥĿŞĚ�ċƭǋĚƑƙȡ�ǅĺū�Şîǋ�ŠĚĚē�ĿŠĚǊƎĚŠƙĿǄĚ�ČūūŕĿŠĳȡ�Şîǋ�ǛŠē�ƥĺĚŞƙĚŕǄĚƙ�ƎƑĿČĚē�ūƭƥ�ūĲ�î�ŞîƑŒĚƥ�ūĲ�ĺĿĳĺȹ
ĚŠēȡ�ƙƥîŠēîƑēȹČūŞƎŕĿîŠƥ�ĚƐƭĿƎŞĚŠƥȦ�HūǄĚƑŠŞĚŠƥƙ�ČîŠ�ŞĚĚƥ�ƥĺĚ�ŠĚĚēƙ�ūĲ�ƥĺĿƙ�ĳƑūƭƎ�ċǋ�ĺĚŕƎĿŠĳ�ƥĺĚŞ�ǛŠîŠČĚ�
îŠē�ƎƭƑČĺîƙĚ�ČūŞƎŕĿîŠƥ�ĚƐƭĿƎŞĚŠƥȡ�ƥĺĚƑĚċǋ�ĿŠČƑĚîƙĿŠĳ�ēĚŞîŠēȡ�îŠē�ċǋ�ƎƑūŞūƥĿŠĳ�îČČĚƙƙ�ƥū�îŕƥĚƑŠîƥĿǄĚ�
ƙūŕƭƥĿūŠƙ�ƙƭČĺ�îƙ�ĲîŠƙȡ�ċƭĿŕēĿŠĳ�ĿŠƙƭŕîƥĿūŠȡ�Čūūŕ�ƑūūĲ�ƎƑūĳƑîŞƙȡ�îŠē�ČūŞŞƭŠĿƥǋ�ČūūŕĿŠĳ�ČĚŠƥĚƑƙȦ

TŠ�ƥĺĚ�ƙĚČūŠē�ƑūîēŞîƎ�ēĚČîēĚȡ�ČĿƥĿĚƙ�Şƭƙƥ�ČūŠƥĿŠƭĚ�ƥū�ŕĿŞĿƥ�ƥĺĚ�ƭƑċîŠ�ĺĚîƥ�ĿƙŕîŠē�ĚĲĲĚČƥ�ċǋȡ�îŞūŠĳ�ūƥĺĚƑ�
ĚĲĲūƑƥƙȡ�ƭƙĿŠĳ�ƑĚǜĚČƥĿǄĚ�ƙƭƑĲîČĚƙ�îŠē�ĳƑĚĚŠ�ƙƎîČĚƙȡ�ŕĿŞĿƥĿŠĳ�ǅîƙƥĚ�ĺĚîƥȡ�îŠē�îƎƎŕǋĿŠĳ�ƥĺĚ�ČūūŕĿŠĳȹĿŠĲūƑŞĚē�
urban design�ƎƑĿŠČĿƎŕĚƙ�îŠē�ƎŕîŠƙ�ēĚǄĚŕūƎĚē�ĿŠ�ƥĺĚ�ǛƑƙƥ�ƎĺîƙĚ�ūĲ�ƥĺĚ�ƑūîēŞîƎȦ� ĿƥĿĚƙ�ƙĺūƭŕē�Šū�ŕūŠĳĚƑ�
îƎƎƑūǄĚ�ƭƑċîŠ�ēĚǄĚŕūƎŞĚŠƥƙ�ƥĺîƥ�ēū�Šūƥ�îēēƑĚƙƙ�ƭƑċîŠ�ĺĚîƥ�ČūŠČĚƑŠƙ�ūƑ�ČūŠƙƥƑƭČƥĿūŠ�ūĲ�ŠĚǅ�ċƭĿŕēĿŠĳƙ�ƥĺîƥ�
ēū�Šūƥ�ŞĚĚƥ�ƎîƙƙĿǄĚ�ČūūŕĿŠĳ�ƙƥîŠēîƑēƙȦ�qƭŠĿČĿƎîŕĿƥĿĚƙ�ƙĺūƭŕē�ƑĚƐƭĿƑĚ�ČūŞŞƭŠîŕ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�ĲūƑ�ŕîƑĳĚ�
ƑĚƙĿēĚŠƥĿîŕ�îŠē�ČūŞŞĚƑČĿîŕ�ƎƑūƎĚƑƥĿĚƙȡ�ĲƑūŞ�ČĺĿŕŕĚƑƙ�ĲūƑ�ŠĚǅ�ĺĿĳĺȹƑĿƙĚ�ċƭĿŕēĿŠĳƙ�ƥū�ēĿƙƥƑĿČƥ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȦ

23 •   See for example, the Mexico appliance replacement program (Davis, Fuchs, and Gertler 2013) and the Thailand chiller replacement program 
(UNEP 2017).
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ÀƥĿŕĿƥĿĚƙ�ƙĺūƭŕē�ǅūƑŒ�ǅĿƥĺ�ēĚǄĚŕūƎĚƑƙ�ƥū�ĚŠîċŕĚ�îŠē�ĚŠČūƭƑîĳĚ�ŕūîēȹĲūŕŕūǅĿŠĳ�ĿŠƥĚƑČūŠŠĚČƥĿūŠƙ�ƥū�ŞîŠîĳĚ�
ČūūŕĿŠĳ�îŠē�ĚŠĚƑĳǋ�ƙƭƎƎŕǋ�ƎĚîŒƙ�ŏūĿŠƥŕǋȡ�ĿŠČŕƭēĿŠĳ�ċǋ�ČǋČŕĿŠĳ�� �ĚƐƭĿƎŞĚŠƥ�ĿŠ�ċƭĿŕēĿŠĳƙ�îŠē�Čūŕē�ƙƥūƑîĳĚ�
ĲîČĿŕĿƥĿĚƙȡ�ƎƑūǄĿēĿŠĳ�ūĲĲȹƎĚîŒ�ƙƥūƑîĳĚ�ūĲ�Čūŕēȡ�îŠē�ƭƙĿŠĳ�îŕƥĚƑŠîƥĿǄĚ�îŠē�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋ�ƙūƭƑČĚƙ�îŠē�ĺĚîƥ�
ƙĿŠŒƙȦ�TŠ�îēēĿƥĿūŠȡ�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ēĿƙƥƑĿČƥ�ČūūŕĿŠĳ�ĿŠ�ŠĚǅ�ƑĚƙĿēĚŠƥĿîŕȡ�ČūŞŞĚƑČĿîŕȡ�îŠē�ĿŠēƭƙƥƑĿîŕ�îƑĚîƙ�Şƭƙƥ�ċĚ-
ČūŞĚ�ƥĺĚ�ŠūƑŞ�ǅĺĚƑĚ�ŠîƥƭƑîŕ�ĺĚîƥ�ƙĿŠŒƙ�ȳĚȦĳȦȡ�ŕîŒĚƙȡ�ƙĚî�ǅîƥĚƑȴȡ�ǅîƙƥĚ�ĺĚîƥ�îŠē�Čūŕē�ȳŕĿƐƭĚǛĚē�ŠîƥƭƑîŕ�ĳîƙȴȡ�
ūƑ�ūƥĺĚƑ�ĲūƑŞƙ�ūĲ�ČūƙƥȹĚĲĲĚČƥĿǄĚ�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋ�ČîŠ�ċĚ�ƭƙĚēȦ

BRINGING COOLING TO RURAL POPULATIONS
�ƙ�ĺĚîƥ�ƑĿƙŒƙ�ĿŠČƑĚîƙĚȡ�ƥĺĚ�ƙĚČūŠē�ƑūîēŞîƎ�ƎĚƑĿūē�Şƭƙƥ�ĚŞƎĺîƙĿǕĚ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�îƥȹƑĿƙŒ�ČūŞŞƭŠĿƥĿĚƙ�
îŠē�ĿŠēĿǄĿēƭîŕƙ�ǅĺĿŕĚ�ĺĚŕƎĿŠĳ�ċƭĿŕē�ƑĚƙĿŕĿĚŠČĚȡ�îēîƎƥ�ƥū�ČŕĿŞîƥĚ�ĺĚîƥȡ�îŠē�ƎƑūƥĚČƥ�îŠē�ĚŠĺîŠČĚ�ƥĺĚĿƑ�ĚČūŠūŞĿČ�
îČƥĿǄĿƥĿĚƙȦ��îƙĚē�ūŠ�s �¡ƙ�îŠē�ƥĺĚ�ƎĿŕūƥƙ�îŠē�ƥĚƙƥ�ƑƭŠƙ�ūĲ�Čūŕē�ČĺîĿŠƙ�îŠē�ƑƭƑîŕ�ČūūŕĿŠĳ�ĺƭċƙ�ĿŠ�ƥĺĚ�ǛƑƙƥ�Ƒūîē-
ŞîƎ�ƎĚƑĿūēȡ�ĳūǄĚƑŠŞĚŠƥƙ�ƙĺūƭŕē�ĿŠČƑĚîƙĚ�ƙǋƙƥĚŞîƥĿČ�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ƥĺĚ�ŕĿǄĿŠĳ�ČūŠēĿƥĿūŠƙ�îŠē�ƎƑūēƭČƥĿǄĿƥǋ�
ūĲ�ƑƭƑîŕ�ČūŞŞƭŠĿƥĿĚƙ�ƑîƥĺĚƑ�ƥĺîŠ�ĳĚŠĚƑîƥĿŠĳ�îēēĿƥĿūŠîŕ�ŞĿĳƑîƥĿūŠ�ƎƑĚƙƙƭƑĚƙ�îŠē�ČūŠƥƑĿċƭƥĿŠĳ�ƥū�ƥĺĚ�ƥƑĚŠē�ūĲ�
ĚǄĚƑȹŕîƑĳĚƑ�ƭƑċîŠ�ƎūƎƭŕîƥĿūŠƙȦ��ŕƥĺūƭĳĺ�Ŀƥ�Şîǋ�ċĚ�ƥūū�ĚîƑŕǋ�ƥū�ċƑĿŠĳ�ƑƭƑîŕ�ČūūŕĿŠĳ�îČČĚƙƙ�ƥū�Ĳƭŕŕ�ƙČîŕĚȡ�îČƥĿūŠƙ�
ƥĺîƥ�ČîŠ�ċĚ�ƥîŒĚŠ�ĿŠ�ƥĺĚ�ƙĚČūŠē�ƑūîēŞîƎ�ēĚČîēĚ�ČîŠ�ċĚĳĿŠ�ƥū�ƥƑîŠƙĲūƑŞ�ŕĿĲĚ�ĿŠ�ƑƭƑîŕ�îƑĚîƙȡ�ƎîƑƥĿČƭŕîƑŕǋ�ƥĺūƙĚ�
ČŕūƙĚ�ƥū�ƭƑċîŠ�ČĚŠƥĚƑƙȦ�¤ƭƑîŕ�îČČĚƙƙ�ƥū�ĚŕĚČƥƑĿČĿƥǋ�ǅĿŕŕ�ČūŠƥƑĿċƭƥĚ�ƥū�ƥĺĿƙ�ūċŏĚČƥĿǄĚȡ�ǅĺĿČĺ�ƥĺĚ�ƑĚČĚŠƥ�ƙƭČČĚƙƙ�ūĲ�
ƥĺĚ�ūĲĲȹĳƑĿē�ƙūŕîƑ�ĿŠēƭƙƥƑǋ�ǅĿŕŕ�ĲîČĿŕĿƥîƥĚ�ȳ�ūǊ�ǧǩȴȦ

BOX 13: OFF-GRID ENERGY SECTOR

The off-grid solar industry is only 10 years old, yet even at this early stage, it has delivered quality 

energy services to hundreds of millions of people—something traditional electric utilities had been 

unable or unwilling to do.

• �TŠ�ǨǦǦǯȡ�ūĲĲȹĳƑĿē�ƙūŕîƑ�ǅîƙ�îŕŞūƙƥ�ČūŞƎŕĚƥĚŕǋ�ƭŠŒŠūǅŠ�îƙ�gĿĳĺƥĿŠĳ��ĲƑĿČî�ŒĿČŒĚē�ūĲĲ�ĿŠ�eĚŠǋîȦ�¹ūēîǋȡ�
ƥĺĚ�ĿŠēƭƙƥƑǋ�Ŀƙ�ƥĺƑĿǄĿŠĳ�îČƑūƙƙ�¬ƭċȹ¬îĺîƑîŠ��ĲƑĿČîȡ��ƙĿîȡ�îŠē�ċĚǋūŠēȦ

• T�Š�ǨǦǧǦȡ�ūŠŕǋ�ƙĿǊ�ƎƑūēƭČƥƙ�ŞĚƥ�gĿĳĺƥĿŠĳ�Hŕūċîŕ�£ƭîŕĿƥǋ�¬ƥîŠēîƑēƙȫ�ƥūēîǋ�ŠĚîƑŕǋ�ǪǦ�ŞĿŕŕĿūŠ�ƭŠĿƥƙ�ūĲ�
ŞūƑĚ�ƥĺîŠ�ǧǫǦ�ƐƭîŕĿƥǋȹǄĚƑĿǛĚē�ƎƑūēƭČƥƙ�ĺîǄĚ�ċĚĚŠ�ƙūŕēȦ�

• �¹ĺĚ�ūĲĲȹĳƑĿē�ĚŠĚƑĳǋ�ƙĚČƥūƑ�ĺîƙ�ċĚĚŠ�ƙƭČČĚĚēĿŠĳ�ƎƑĿŞîƑĿŕǋ�ūŠ�ČūŞŞĚƑČĿîŕ�ƥĚƑŞƙȡ�ǅĿƥĺ�ŞūƑĚ�ƥĺîŠ�
À¬'ǫǦǦ�ŞĿŕŕĿūŠ�ĿŠ�ĿŠǄĚƙƥŞĚŠƥ�ƎūƭƑĿŠĳ�ĿŠƥū�ƥĺĚ�ƙĚČƥūƑ�ĿŠ�ƥĺĚ�Ǝîƙƥ�ƥǅū�ǋĚîƑƙȦ

• �/ŕĚČƥƑĿǛČîƥĿūŠ�ĿŠ�¬ƭċȹ¬îĺîƑîŠ��ĲƑĿČî�Ŀƙ�ūƭƥȹƎîČĿŠĳ�ƎūƎƭŕîƥĿūŠ�ĳƑūǅƥĺȡ�ǅĺĿČĺ�Ŀƙ�ŕîƑĳĚŕǋ�îƥƥƑĿċƭƥĚē�ƥū�
ūĲĲȹĳƑĿē�ƙūŕîƑ�ĚǊƎîŠƙĿūŠ�ȳ¤ǋƙîŠŒūǄî�îŠē�¬ƥƭƑŞ�ǨǦǧǯȴȦ
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The strategy to bring cooling services to rural populations will rest on three pillars: 

• � ūŠƥĿŠƭîƥĿūŠ�ūĲ�¤ʁ'ȡ�ƎĿŕūƥĿŠĳȡ�ƥƑîĿŠĿŠĳȡ�ĚǄîŕƭîƥĿŠĳȡ�îŠē�ƑîĿƙĿŠĳ�îǅîƑĚŠĚƙƙ�ƥū�ĿŠČƑĚîƙĚ�ŒŠūǅŕĚēĳĚ�
îċūƭƥ�ĺĚîƥ�ĿŞƎîČƥƙ�îŠē�ĚǄĿēĚŠČĚȹċîƙĚē�ƑƭƑîŕ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȡ�ĿŠČŕƭēĿŠĳ�ƥĺƑūƭĳĺ�ƥĚČĺŠūŕūĳĿĚƙ 
îŠē�ƙǋƙƥĚŞƙ�ĲūƑ�ŕĿǄĚƙƥūČŒ�îŠē�ƎƑūēƭČĚ�ČūūŕĿŠĳ�ƥĺîƥ�ǅūƑŒ�ĚǄĚŠ�ǅĿƥĺūƭƥ�ƑĚŕĿîċŕĚ�îČČĚƙƙ�ƥū�ĳƑĿēȹ 
ČūŠŠĚČƥĚē�ĚŕĚČƥƑĿČĿƥǋȦ

• �¡ƑūŞūƥĿūŠ�ūĲ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�îŠē�ƙƭƎƎūƑƥ�ūĲ�ČūŞŞĚƑČĿîŕ�ūƎĚƑîƥĿūŠƙ�ƥĺîƥ�ĲūƙƥĚƑ�îŠē�ŞūŠĚƥĿǕĚ 
ƎƑūēƭČƥĿǄĿƥǋ�ĳîĿŠƙ�ƥĺîƥ�ĲîƑŞĚƑƙ�îŠē�ƑƭƑîŕ�ČūŞŞƭŠĿƥĿĚƙ�ČîŠ�ċĚŠĚǛƥ�ĲƑūŞ�ƥĺƑūƭĳĺ�îČČĚƙƙ�ƥū�Čūŕē�
ČĺîĿŠƙ�îŠē�ČūūŕĿŠĳ�ĿŠ�Ŀƥƙ�ǄîƑĿūƭƙ�îƎƎŕĿČîƥĿūŠƙȦ

• �HūǄĚƑŠŞĚŠƥ�ƎƑūĳƑîŞƙ�îŠē�ĲƭŠēĿŠĳ�ƥū�ƙƭƎƎūƑƥ�ČūŞŞƭŠĿƥǋ�ČūūŕĿŠĳȡ�ƙƭČĺ�îƙ�ŞĚēĿČîŕ�ƙĚƑǄĿČĚƙȡ�
ƙČĺūūŕƙȡ�îŠē�ĺĚîƥ�ƙĺĚŕƥĚƑƙȡ�ƥĺîƥ�ĿŠČƑĚîƙĚ�ƑƭƑîŕ�ƑĚƙĿŕĿĚŠČĚ�îŠē�ĿŞƎƑūǄĚ�ŕĿǄĿŠĳ�ČūŠēĿƥĿūŠƙȦ�

TŠ�ƥĺĚ�ƙĚČūŠē�ƑūîēŞîƎ�ēĚČîēĚȡ�ČūūŕĿŠĳ�ƙĺūƭŕē�ċĚ�ĲūƑŞîŕĿǕĚē�îƙ�î�ČƑĿƥĿČîŕ�ūċŏĚČƥĿǄĚ�ūĲ�ƎƭċŕĿČ�ĺĚîŕƥĺ�îŠē�
îĳƑĿČƭŕƥƭƑĚ�ƎƑūĳƑîŞƙȦ�HūǄĚƑŠŞĚŠƥƙ�ƙĺūƭŕē�ČūŠƥĿŠƭĚ�îĳƑĿČƭŕƥƭƑîŕ�ĚǊƥĚŠƙĿūŠ�îŠē�îǅîƑĚŠĚƙƙȹƑîĿƙĿŠĳ�îČƥĿǄĿ-
ƥĿĚƙ�ūŠ�ƥĺĚ�ċĚŠĚǛƥƙ�ūĲ�ČūūŕĿŠĳ�ĲūƑ�Ĳūūē�ƙîĲĚƥǋȡ�ĺĚîŕƥĺȡ�îŠē�ƎƑūēƭČƥĿǄĿƥǋ�îŠē�ĿŠČƑĚîƙĚ�ƥĺĚĿƑ�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�Čūŕē�
ČĺîĿŠ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ȳĚȦĳȦȡ�Čūŕē�ƙƥūƑîĳĚ�ĲîČĿŕĿƥĿĚƙȴȦ�¹ĺĿƙ�ƙĺūƭŕē�ŕĚîē�ƥū�ĲƭƑƥĺĚƑ�ĚĲǛČĿĚŠČǋ�ƭƎĳƑîēĚƙ�îŠē�ČŕūƙĚ�
ĳîƎƙ�ĿŠ�Čūŕē�ƙƭƎƎŕǋ�ČĺîĿŠƙȡ�ĲūƑ�ĚǊîŞƎŕĚȡ�ǅĿƥĺ�ƑĚĲƑĿĳĚƑîƥĚē�ƥƑƭČŒƙ�îŠē�ĿČĚȹŞîŒĿŠĳ�ĲîČĿŕĿƥĿĚƙ�ĲūƑ�ǛƙĺĚƑĿĚƙȦ�¹ĺĚƙĚ�
ĿŞƎƑūǄĚŞĚŠƥƙ�ǅĿŕŕȡ�ĺūǅĚǄĚƑȡ�ƑĚŞîĿŠ�ĿŠĚĲĲĚČƥĿǄĚ�ǅĿƥĺūƭƥ�îŠ�ĿŠƥĚĳƑîƥĚē�ƥūūŕ�ƥū�ūƑĳîŠĿǕĚ�ƥĺĚ�ūƎĚƑîƥĿūŠ�îŠē�
ĳƑūǅƥĺ�ūĲ�ƑƭƑîŕ�Čūŕē�ČĺîĿŠƙ�îƙ�îŠ�ūƑĳîŠĿČ�ċƭƙĿŠĚƙƙ�ČĺîŕŕĚŠĳĚȦ�¹ĺĿƙ�Ŀƙ�ČƑĿƥĿČîŕŕǋ�ĿŞƎūƑƥîŠƥ�ċĚČîƭƙĚ�îŠǋ�ĿŠ-
ǄĚƙƥŞĚŠƥƙ�ƥĺîƥ�ĲîƑŞĚƑƙ�ŞîŒĚ�ĿŠ�ĺĚîƥȹƙĚŠƙĿƥĿǄĚ�ĺĿĳĺĚƑȹǄîŕƭĚ�îĳƑĿČƭŕƥƭƑîŕ�ƎƑūēƭČƥƙ�ēĚƎĚŠē�ūŠ�ƥĿŞĚŕǋȡ�ƑĚŕĿîċŕĚȡ�
ŕūǅȹƑĿƙŒ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȦ�

Tƥ�Ŀƙ�ƎūƙƙĿċŕĚ�ƥĺîƥ�ƥĺĚ�ĿēĚî�ūĲ�ūƑĳîŠĿǕĿŠĳ�ƑƭƑîŕ�cold chain corridors�ƥĺƑūƭĳĺ�ūŠŕĿŠĚ�îŠē�ŞūċĿŕĚ�ēîƥî�ƎŕîƥĲūƑŞƙ�
ǅĿŕŕ�ċĚČūŞĚ�ČūŞŞĚƑČĿîŕŕǋ�îƥƥƑîČƥĿǄĚ�ĚŠūƭĳĺ�ĲūƑ�ÀċĚƑȹŕĿŒĚ�ŞūċĿŕĿƥǋ�ČūŞƎîŠĿĚƙ�ƥū�ĿŠǄĚƙƥ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ƥĺĿƙ�ĿēĚî�
as a new business line.ǨǪ�TĲ�ƥĺĿƙ�ĺîƎƎĚŠƙȡ�ĳūǄĚƑŠŞĚŠƥƙ�ƙĺūƭŕē�ƙĚƥ�ƥĺĚ�ČūŠēĿƥĿūŠƙ�ƭŠēĚƑ�ǅĺĿČĺ�ƙƭČĺ�ċƭƙĿŠĚƙƙ-
Ěƙ�ūƎĚƑîƥĚȡ�ƎîƑƥĿČƭŕîƑŕǋ�ǅĿƥĺ�ƑĚƙƎĚČƥ�ƥū�ĚŠǄĿƑūŠŞĚŠƥîŕ�îŠē�Ĳūūē�ƐƭîŕĿƥǋ�ƙƥîŠēîƑēƙȦ��ƥ�î�ŞĿŠĿŞƭŞȡ�ūƎĚƑîƥūƑƙ�
îēŞĿƥƥĚē�ƥū�ƥĺĚ�ƎŕîƥĲūƑŞȡ�îƙ�ǅĚŕŕ�îƙ�ƥĺĚ�ƎŕîƥĲūƑŞ�ĿƥƙĚŕĲȡ�ƙĺūƭŕē�îēĺĚƑĚ�ƥū�ƙƥƑĿŠĳĚŠƥ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îŠē�
ƐƭîŕĿƥǋ�ƙƥîŠēîƑēƙ�ƥū�ĚŠƙƭƑĚ�ƥĺîƥ�Šū�ūǄĚƑîŕŕ�ĿŠČƑĚîƙĚ�ĿŠ�HOH�ĚŞĿƙƙĿūŠƙ�Ŀƙ�ĳĚŠĚƑîƥĚē�ĲƑūŞ�ĿŠĚĲǛČĿĚŠƥ�ƑĚĲƑĿĳĚƑ-
îƥĿūŠ�ƙĚƑǄĿČĚƙȦ�¹ĺĿƙ�îƙƙĚƙƙŞĚŠƥ�ƙĺūƭŕē�ƥîŒĚ�îǄūĿēĚē�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ƑĚēƭČĚē�Ĳūūē�ŕūƙƙ�ĿŠƥū�îČČūƭŠƥȦ�TŠ�îŠ�
îŕƥĚƑŠîƥĿǄĚ�ƙČĚŠîƑĿūȡ�ŠîƥĿūŠîŕ�ĳūǄĚƑŠŞĚŠƥƙ�ūƑ�ŕūČîŕ�îƭƥĺūƑĿƥĿĚƙ�Čūƭŕē�ƎîƑƥŠĚƑ�ǅĿƥĺȡ�ūƑ�ƙƭƎƎūƑƥȡ�ƎƑūēƭČĚƑ�ūƑ-
ĳîŠĿǕîƥĿūŠƙȡ�Čūŕē�ČĺîĿŠ�ƙĚƑǄĿČĚ�ƙƭƎƎŕĿĚƑƙȡ�ƭƑċîŠ�ČƭƙƥūŞĚƑƙȡ�îŠē�ūƥĺĚƑƙ�ƥū�ĚƙƥîċŕĿƙĺ�ƑĚĳĿūŠîŕ�Čūŕē�ČĺîĿŠ�ēĿĳĿƥîŕ�
ƎŕîƥĲūƑŞƙ�îƙ�ČūūƎĚƑîƥĿǄĚ�ċƭƙĿŠĚƙƙĚƙ�ƥĺîƥ�îēĺĚƑĚ�ƥū�ƙƥƑĿČƥ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îŠē�ƎƑūēƭČĚ�ƙƥîŠēîƑēƙȦ�

24 •   An example is the e-commerce platform PinDuoDuo, which connects Chinese farmers with urban consumers (www.pinduoduo.com).
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Tƥ�Ŀƙ�ŕĿŒĚŕǋ�ƥĺîƥ�ƎƑūǄĿēĿŠĳ�ċƑūîēȹċîƙĚē�ƑƭƑîŕ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ǅĿŕŕ�ƑĚŞîĿŠ�î�ƎƭċŕĿČ�ƑĚƙƎūŠƙĿċĿŕĿƥǋ�îŠē�ǅĿŕŕ�
ƎƑĚƙĚŠƥ�ČūŞƎŕĚǊ�ČĺîŕŕĚŠĳĚƙ�ĲūƑ�ŞîŠǋ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȦ�Rural cooling�ČîŠ�ċĚ�ƎƑūǄĿēĚē�ŞūƑĚ�ĚĲǛČĿĚŠƥŕǋ�
îŠē�ƙƭƙƥîĿŠîċŕǋ�îƙ�î�ƙĺîƑĚē�ČūŞŞƭŠĿƥǋ�ƙĚƑǄĿČĚȡ�îŕƥĺūƭĳĺ�ūƑĳîŠĿǕĿŠĳ�ƥĺĿƙ�ƙĚƑǄĿČĚ�Şîǋ�ċĚ�ŞūƑĚ�ēĿĲǛČƭŕƥ�ĿĲ�
Čūŕē�ČĺîĿŠ�ƭƙĚƑƙ�îŠē�ǄĿŕŕîĳĚƑƙ�ƭƙĚ�ƥĺĚ�ƙîŞĚ�ĲîČĿŕĿƥĿĚƙ�ȳĚȦĳȦȡ�î�Čūŕē�ƙƥūƑîĳĚ�ĲîČĿŕĿƥǋ�ūƑ�ƎîČŒ�ĺūƭƙĚȴ�ĲūƑ�ēĿĲĲĚƑĚŠƥ�
ČūūŕĿŠĳ�ƙĚƑǄĿČĚƙ�ȳĚȦĳȦȡ�ĲūƑ�îĳƑĿČƭŕƥƭƑîŕ�ƎƑūēƭČƥĿūŠ�îŠē�ƎƑūČĚƙƙĿŠĳȡ�ǄĚƥĚƑĿŠîƑǋ�îŠē�ŞĚēĿČîŕ�ƙĚƑǄĿČĚƙȡ�ƙČĺūūŕƙ�
îŠē�ČūŞŞƭŠĿƥǋ�ƙĺĚŕƥĚƑƙȡ�îŠē�ĺūƭƙĚĺūŕē�ƑĚĲƑĿĳĚƑîƥĿūŠȴȦ�¡ƑūǄĿēĿŠĳ�îČČĚƙƙ�ƥū�ĚŠĚƑĳǋ�ĲūƑ�ČūūŕĿŠĳ�Ŀƙ�îŠ 
îēēĿƥĿūŠîŕ�ČĺîŕŕĚŠĳĚȦ�

TĲ�Čūŕē�ĺƭċ�ƎĿŕūƥƙ�îŠē�ƙĿŞĿŕîƑ�ƎƑūĳƑîŞƙ�ĿŠ�ƥĺĚ�ǛƑƙƥ�ƑūîēŞîƎ�ƎĚƑĿūē�ĺîǄĚ�ČūŠǛƑŞĚē�ƥĺîƥ�ƥĺĚƙĚ�ČĺîŕŕĚŠĳĚƙ�ČîŠ�
ċĚ�ūǄĚƑČūŞĚȡ�ĳūǄĚƑŠŞĚŠƥƙȡ�ĿŠ�ČūŕŕîċūƑîƥĿūŠ�ǅĿƥĺ�ŞƭŕƥĿŕîƥĚƑîŕ�ēĚǄĚŕūƎŞĚŠƥ�ċîŠŒƙ�îŠē�ūƥĺĚƑ�ūƑĳîŠĿǕîƥĿūŠƙȡ�
ƙĺūƭŕē�ĿŠǄĚƙƥ�ĿŠ�î�ƑîŠĳĚ�ūĲ�ċƑūîēȹċîƙĚē�ƑƭƑîŕ�ČūūŕĿŠĳ�ƎƑūĳƑîŞƙ�ĿŠ�ƥĺĚ�ƙĚČūŠē�ƑūîēŞîƎ�ƎĚƑĿūēȦ��ŕƥĚƑŠîƥĿǄĚŕǋȡ�
ĿĲ�ċǋ�ǨǦǩǦȡ�ūĲĲȹĳƑĿē�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙȡ�ċƭƙĿŠĚƙƙĚƙȡ�îŠē�ƎƑūĳƑîŞƙ�ƙƭČĺ�îƙ�¤ǅîŠēîɄƙ�Ɂ ūūŕĚîƙĚɂ�ƎƑūĳƑîŞ�
ĺîǄĚ�ŞîēĚ�ƙƭċƙƥîŠƥĿîŕ�ƎƑūĳƑĚƙƙ�ĿŠ�ċƑĿŠĳĿŠĳ�ŞĚēĿČĿŠîŕ�ČūūŕĿŠĳ�îŠē�ĺūƭƙĚĺūŕē�ƑĚĲƑĿĳĚƑîƥĿūŠ�ƙĚƑǄĿČĚƙ�ƥū�ǄĿŕŕîĳ-
Ěƙȡ�ĳūǄĚƑŠŞĚŠƥƙ�ƙĺūƭŕē�ĺĚŕƎ�ĚǊƎîŠē�ƥĺĚƙĚ�ƙĚƑǄĿČĚƙ�ƥū�ŕîƑĳĚ�ƙǅîƥĺĚƙ�ūĲ�ƥĺĚ�ƑƭƑîŕ�ƎūƎƭŕîƥĿūŠȦ�¹ĺĚ�ƙƭČČĚƙƙ�
ūĲ�ĚîČĺ�îƎƎƑūîČĺ�Şîǋ�ċĚ�ČūƭŠƥƑǋ�îŠē�ƙĚČƥūƑ�ƙƎĚČĿǛČȵîŠē�ǅĿŕŕ�ēĚƎĚŠē�ČƑĿƥĿČîŕŕǋ�ūŠ�ƥĺĚ�ūƭƥČūŞĚ�ūĲ�ƥĺĚ�ǛƑƙƥ�
ƑūîēŞîƎ�ƎĚƑĿūēȦ
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ROADMAP PHASE 3 
(2040–2050) 

¹ĺĚ�ƥĺĿƑē�îŠē�ǛŠîŕ�ēĚČîēĚ�ūĲ�ƥĺĚ�ƑūîēŞîƎ�ǅĿŕŕ�ƙĚĚ�ƥĺĚ�emergence of the sustainable cooling economy.Ǩǫ�

�ūǊ�ǧǪ�ƙĺūǅƙ�ĿŠēĿČîƥĿǄĚ�ƥîƑĳĚƥƙ�ƥĺîƥ�Čūƭŕē�ċĚ�ƎƭƑƙƭĚē�ēƭƑĿŠĳ�ƥĺĿƙ�ēĚČîēĚȦ�TŠ�¡ĺîƙĚ�ǩȡ�ƙŞîƑƥ�ƭƑċîŠ�ēĚƙĿĳŠȡ�
ǕĚƑūȹĚŠĚƑĳǋ�ċƭĿŕēĿŠĳƙȡ�ŠĚǅ�ƥĚČĺŠūŕūĳĿĚƙȡ�îŠē�ƎƑĿŠČĿƎŕĚƙ�ūĲ�ƙǋƙƥĚŞƙ�ƥĺĿŠŒĿŠĳ�Şƭƙƥ�ČūŞĚ�ƥū�ƥĺĚ�ĲūƑĚȫ�ĚŕĚČ-
ƥƑĿČ�îŠē�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ƙǋŞċĿūƙĿƙ�Şƭƙƥ�ēĚŕĿǄĚƑ�îēǄîŠČĚē�ĚĲǛČĿĚŠČĿĚƙȫ�îŠē�ƑĚŠĚǅîċŕĚƙ�îŠē�ǅîƙƥĚ�ƥĺĚƑŞîŕ�
ƑĚƙūƭƑČĚƙ�Şƭƙƥ�ċĚ�Ĳƭŕŕǋ�ƭƙĚē�ƥū�îČĺĿĚǄĚ�ŠĚƥȹǕĚƑū�HOH�ĚŞĿƙƙĿūŠƙ�ċǋ�ǨǦǫǦȵîŕŕ�ǅĺĿŕĚ�ĚǊƎîŠēĿŠĳ�ƥū�Ĳƭŕŕ�ƭƑċîŠ�
îŠē�ƑƭƑîŕ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĿŠ�î�ǅîƑŞĿŠĳ�ǅūƑŕēȦ��ČĺĿĚǄĿŠĳ�ċūƥĺ�ƥĺĚ�îČČĚƙƙ�îŠē�ĚŞĿƙƙĿūŠƙ�ĳūîŕƙ�ǅĿŕŕ�ċĚ�
ēĿĲǛČƭŕƥ�îŠē�ƭŠČĚƑƥîĿŠȡ�Šūƥ�ŕĚîƙƥ�ċĚČîƭƙĚ�ĿŞƎūƑƥîŠƥ�îƙƎĚČƥƙ�îƑĚ�Šūƥ�ƭŠēĚƑ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋɄƙ�
ČūŠƥƑūŕ�ȳĚȦĳȦȡ�ēĚǄĚŕūƎŞĚŠƥ�ūĲ�ĳƑĿēȹČūŠŠĚČƥĚē�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋ�ĳĚŠĚƑîƥĿūŠȡ�ēĚČîƑċūŠĿǕîƥĿūŠ�ūĲ�ĚŕĚČƥƑĿČĿƥǋ�
ĳƑĿēƙȡ�ƑƭƑîŕ�ĚŕĚČƥƑĿČĿƥǋ�îČČĚƙƙȡ�îŠē�ƥĚČĺŠĿČîŕ�ƎƑūĳƑĚƙƙ�ĿŠ�ƥƑîŠƙƎūƑƥ�ƙǋƙƥĚŞƙ�îŠē�ūƥĺĚƑ�ƭƙĚƙ�ūĲ�ČūūŕĿŠĳȴȦ�¡ĺîƙĚ�
ǩ�Ŀƙ�ƥĺĚƑĚĲūƑĚ�ŠĚČĚƙƙîƑĿŕǋ�ǄĿƙĿūŠîƑǋ�ċƭƥ�Šū�ŕĚƙƙ�ƙū�ƥĺîŠ�ƥĺĚ�¡îƑĿƙ�ČŕĿŞîƥĚ�ĳūîŕƙȡ�ǅĺĿČĺ�îƑĚ�ċūƥĺ�ǄĿƙĿūŠîƑǋ�îŠē�
ŠĚČĚƙƙîƑǋȦ�¹ĺĿƙ�ƙĚČƥĿūŠ�ūĲ�ƥĺĚ�ƑĚƎūƑƥ�ūƭƥŕĿŠĚƙ�ƥĺĚ�ČĺîŕŕĚŠĳĚƙ�ūĲ�ƥĺĚ�ƥĺĿƑē�ēĚČîēĚȦ

25 •   We define the cooling economy as an economy in which human activities critically depend on access to reliable, sustainable forms of cool-
ing for enhanced productivity, health, safety, and comfort, as is, for example, already the case for cities in southern regions of the United 
States and in the Middle East, where cities face many days with temperatures higher than 35°C and would not be prosperous without 
cooling—a situation that climate change will make more common. 

BOX 14: INDICATIVE TARGETS FOR 2050

•   ūŠƙƭŞƎƥĿūŠ�ūĲ�ĺǋēƑūǜƭūƑūČîƑċūŠ�ƑĚĲƑĿĳĚƑîŠƥƙ�ĺîƙ�ĚŠēĚēȫ�ƑĚŞîĿŠĿŠĳ�ƙƭƎƎŕĿĚƙ�îƑĚ 
ƙîĲĚŕǋ�ēĚƙƥƑūǋĚēȦ

• HƑĚĚŠĺūƭƙĚ�ĳîƙ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�îƑĚ�ŠĚƥ�ǕĚƑū�ȳĿŠČŕƭēĿŠĳ�ūĲĲƙĚƥƙȴȦ

• sĚǅŕǋ�ĿŠƙƥîŕŕĚē�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙ�ƭƙĚ�ūŠŕǋ�ǨǦ�ƎĚƑČĚŠƥ�ūĲ�ĚŕĚČƥƑĿČĿƥǋ�ƎĚƑ�ƭŠĿƥ�ūĲ�ČūūŕĿŠĳ�îƙ�ĿŠ�ǨǦǨǦȦ

• �qîŠǋ�ČĿƥĿĚƙ�ĺîǄĚ�ƥĺĚƑŞîŕ�ŠĚƥǅūƑŒƙ�ƥū�ĺîƑŠĚƙƙ�ǅîƙƥĚ�îŠē�ĲƑĚĚ�ƥĺĚƑŞîŕ�ƑĚƙūƭƑČĚƙ�ĿŠƥĚĳƑîƥĚē�ǅĿƥĺ�
ĚŕĚČƥƑĿČĿƥǋ�ƙƭƎƎŕǋȫ�ƥƑîēĿŠĳ�ūĲ�ĚŠĚƑĳǋ�ĿŠ�ƥĺĚƑŞîŕ�ŠĚƥǅūƑŒƙ�Ŀƙ�ƑūƭƥĿŠĚȦ�

• �qūċĿŕĚ�ČūūŕĿŠĳ�ĿŠ�ŠĚǅ�ƎîƙƙĚŠĳĚƑ�ǄĚĺĿČŕĚƙ�îŠē�ƑĚĲƑĿĳĚƑîƥĚē�ƥƑîŠƙƎūƑƥ�ƭŠĿƥƙ�Ŀƙ�ĲƑĚĚ�ūĲ�ĳƑĚĚŠĺūƭƙĚ�ĳîƙ�
ĚŞĿƙƙĿūŠƙȦ

• �¹ĺĚƑŞîŕ�ČūŞĲūƑƥ�îŠē�ŞĚēĿČîŕ�Čūŕē�ČĺîĿŠ�ƙĚƑǄĿČĚƙȡ�ĿŠČŕƭēĿŠĳ�ƎƑūƥĚČƥĿūŠ�ĲƑūŞ�ŞūƑĚ�ĲƑĚƐƭĚŠƥ�ĺĚîƥ�
ĚǊƥƑĚŞĚƙȡ�îƑĚ�îǄîĿŕîċŕĚ�ƥū�îŕŕ�ƎĚūƎŕĚ�îƥ�ƑĿƙŒȦ

• �ĳƑĿČƭŕƥƭƑîŕ�îŠē�Ĳūūē�Čūŕē�ČĺîĿŠƙ�îƑĚ�ǅĿēĚŕǋ�îǄîĿŕîċŕĚȡ�ċĚŠĚǛƥƥĿŠĳ�ƙŞîŕŕ�ĲîƑŞĚƑƙȦ

• Gūūē�ŕūƙƙ�ĿŠ�Čūŕē�ČĺîĿŠƙ�Ŀƙ�ŕĚƙƙ�ƥĺîŠ�ǧǦ�ƎĚƑČĚŠƥȦ
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Tƥ�Ŀƙ�ƭŠŒŠūǅŠ�ǅĺĿČĺ�ēĚǄĚŕūƎŞĚŠƥ�ĳūîŕƙ�ǅūƑŕē�ŕĚîēĚƑƙ�ǅĿŕŕ�ƙĚƥ�ǅĺĚŠ�ƥĺĚ�ČƭƑƑĚŠƥ�¬'Hƙ�ĚǊƎĿƑĚ�îĲƥĚƑ�ǨǦǩǦȡ�ċƭƥ�
ŒĚĚƎĿŠĳ�ƎĚūƎŕĚ�ƙîĲĚ�ĲƑūŞ�ĚǄĚƑȹŞūƑĚ�ƙĚǄĚƑĚ�ĺĚîƥ�ǅîǄĚƙ�ĿŠ�ƥĺĚ�ƙĚČūŠē�ĺîŕĲ�ūĲ�ƥĺĚ�ČĚŠƥƭƑǋ�ǅĺĿŕĚ�ĿŠČƑĚîƙĿŠĳ�
ƎƑūēƭČƥĿǄĿƥǋ�îŠē�ƎƑūƥĚČƥĿŠĳ�ƥĺĚ�ǄūŕƭŞĚ�îŠē�ƐƭîŕĿƥǋ�ūĲ�Ĳūūē�ƥū�ĲĚĚē�ċĿŕŕĿūŠƙ�ŞūƑĚ�ƎĚūƎŕĚ�ČîŠ�ċĚ�ĚǊƎĚČƥĚē�ƥū�
ċĚ�îŞūŠĳ�ƥĺĚ�ŠĚǅ�ĳūîŕƙ�ƥū�ċĚ�ƙĚƥȦ�¹ĺĿƙ�ǅĿŕŕ�ċĚ�ƎūƙƙĿċŕĚ�ūŠŕǋ�ǅĿƥĺ�ƑîēĿČîŕ�ĿŠŠūǄîƥĿūŠƙ�ĿŠ�ǅĿēĚŕǋ�ēĚƎŕūǋĚē�
ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȦ�¬ĚĚŠ�ĲƑūŞ�î�ǄîŠƥîĳĚ�ƎūĿŠƥ�ūĲ�ǅĺîƥ�Şƭƙƥ�ċĚ�îČĺĿĚǄĚē�ċǋ�ǨǦǫǦȡ�ƥĺĚ�ĚǊƎĚČƥîƥĿūŠƙ�ƎŕîČĚē�ūŠ�
ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�îƑĚ�ċƑūîē�îŠē�ČūŞƎƑĚĺĚŠƙĿǄĚȡ�îŠē�ƥĺĚ�ƑĚƙƎūŠƙĿċĿŕĿƥǋ�ūĲ�ĿŠēƭƙƥƑǋ�îŠē�ƎūŕĿƥĿČîŕ�ŕĚîēĚƑƙ�ƥū�
îŠƥĿČĿƎîƥĚ�ŠĚĚēĚē�ƙƥĚƎƙȡ�ƎƑĚƎîƑĚȡ�îŠē�ĿŞƎŕĚŞĚŠƥ�Ŀƙ�ēîƭŠƥĿŠĳȦ�

Development of a cooling infrastructure based on the following priorities will thus characterize plans 

for Phase 3.

•  Install energy-symbiotic cooling systems:��ČƥĿūŠƙ�ŠĚĚēĚē�ƥū�ēƑîŞîƥĿČîŕŕǋ�ƑĚēƭČĚ�HOH�ĚŞĿƙƙĿūŠƙ�
ċǋ�ĲƭƑƥĺĚƑ�ƑĚēƭČĿŠĳ�ČūūŕĿŠĳ�ŠĚĚēƙȡ�ĿŠČūƑƎūƑîƥĿŠĳ�ČūūŕĿŠĳ�ĿŠƥū�ĚĲǛČĿĚŠƥ�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙ�ȳĿŠČŕƭēĿŠĳ�
ƥĺĚƑŞîŕ�ŠĚƥǅūƑŒƙ�îŠē�ƙƥūƑîĳĚȴȡ�îŠē�ĚǊƎîŠēĿŠĳ�ƭƙĚ�ūĲ�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋ�ĲūƑ�ČūūŕĿŠĳȦ

•  Make mobile cooling emissions free:��ČƥĿūŠƙ�ŠĚĚēĚē�ƥū�ēĚČƑĚîƙĚ�ČūūŕĿŠĳ�ēĚŞîŠē�ǅĺĿŕĚ�ƑîĿƙĿŠĳ�
ŞūċĿŕĚ�ČūūŕĿŠĳ�ĚĲǛČĿĚŠČǋȡ�ĿŠƥĚĳƑîƥĚ�ƥƑîŠƙƎūƑƥ�ČūūŕĿŠĳ�ĿŠƥū�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙȡ�îŠē�ĚŕĿŞĿŠîƥĚ�
ĲūƙƙĿŕ�ĲƭĚŕƙ�ĲƑūŞ�ǄĚĺĿČŕĚƙ�îŠē�ČūūŕĿŠĳ�ƥƑîŠƙƎūƑƥ�ƭŠĿƥƙȦ�

•  Achieve full access to cooling:��ČƥĿūŠƙ�ŠĚĚēĚē�ƥū�ēĚǄĚŕūƎ�î�ƑƭƑîŕ�ČūūŕĿŠĳ�ĿŠĲƑîƙƥƑƭČƥƭƑĚȡ�ċîƙĚē�ūŠ�
ŕĚƙƙūŠƙ�ŕĚîƑŠĚē�ĲƑūŞ�ƥĺĚ�ƎƑĚǄĿūƭƙ�ēĚČîēĚȡ�ƥū�ĚŠîċŕĚ�ƑƭƑîŕ�ƎūƎƭŕîƥĿūŠƙ�ƥū�ŕĚîē�ĺĚîŕƥĺǋȡ�ƎƑūēƭČƥĿǄĚ�
ŕĿǄĚƙ�ƙƭƎƎŕǋĿŠĳ�ĳƑūǅĿŠĳ�ČĿƥĿĚƙ�ǅĿƥĺ�Ĳūūē�îŠē�ƑĚƙūƭƑČĚƙ�ǅĺĿŕĚ�ƎƑūƥĚČƥĿŠĳ�ƥĺĚ�ƑƭƑîŕ�ĚŠǄĿƑūŠŞĚŠƥȦ

�ČƥĿūŠƙ�ƥū�ċĚ�ĿŞƎŕĚŞĚŠƥĚē�ēƭƑĿŠĳ�¡ĺîƙĚ�ǩ�Şƭƙƥ�ċƭĿŕē�ūŠ�ƥĺĚ�ƥĚČĺŠūŕūĳĿĚƙȡ�ŕĚƙƙūŠƙȡ�îŠē�ƑĚîēĿŠĚƙƙ�ČƑĚîƥĚē�ċǋ�
ǨǦǪǦ�ǅĺĿŕĚ�ČūŠƙĿēĚƑĿŠĳ�ŠĚĚēƙ�îŠē�ŕĿŞĿƥîƥĿūŠƙ�ĿŠ�ǨǦǬǦȡ�ĳĿǄĚŠ�ƥĺĚ�ŕūŠĳ�ŕĿĲĚƥĿŞĚƙ�ūĲ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙȦ��ǋ�ǨǦǪǦȡ�î�
ƎîƑƥŠĚƑƙĺĿƎ�Şƭƙƥ�ċĚ�ēĚǄĚŕūƎĚē�ċĚƥǅĚĚŠ�ƎūƎƭŕîƥĿūŠȹƑĿČĺ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȡ�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙȡ�îŠē�ƥĺĚ�
ĳŕūċîŕ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȡ�ǅĿƥĺ�î�ƙĺîƑĚē�ƭŠēĚƑƙƥîŠēĿŠĳ�ƥĺîƥ�ƥĺĚ�ǅūƑŕē�ŠĚĚēƙ�î�ƙŞîƑƥȡ�ČŕĿŞîƥĚȹĲƑĿĚŠēŕǋ�ČūūŕĿŠĳ�
ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ƥū�îēēƑĚƙƙ�ƥĺĚ�ČŕĿŞîƥĚ�îŠē�ēĚǄĚŕūƎŞĚŠƥ�ČĺîŕŕĚŠĳĚƙ�ūĲ�ƥĺĚ�ƙĚČūŠē�ĺîŕĲ�ūĲ�ƥĺĚ�ČĚŠƥƭƑǋȦ�

TĲ�¡ĺîƙĚ�Ǩ�ūĲ�ƥĺĚ�ƑūîēŞîƎ�Ŀƙ�ĿŞƎŕĚŞĚŠƥĚēȡ�ƥĺĚ�ĲūŕŕūǅĿŠĳ�îČĺĿĚǄĚŞĚŠƥƙȡ�ūŠ�ǅĺĿČĺ�¡ĺîƙĚ�ǩ�ǅĿŕŕ�ċƭĿŕēȡ�Şîǋ�
ēĚƙČƑĿċĚ�ƥĺĚ�ƙĿƥƭîƥĿūŠ�îƥ�ƥĺĚ�ċĚĳĿŠŠĿŠĳ�ūĲ�ƥĺĚ�ƥĺĿƑē�ƑūîēŞîƎ�ēĚČîēĚȦ

• �HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�ȳēĿƑĚČƥ�îŠē�ĿŠēĿƑĚČƥȴ�ēĚČŕĿŠĚ�ƥū�ǫǦ�ƎĚƑČĚŠƥ�ūĲ�ǨǦǩǦ�ƎĚîŒ�ĚŞĿƙƙĿūŠƙ�îŠē�
ČūŠƥĿŠƭĚ�ƥū�Ĳîŕŕ�ċǋ�ǫ�ƎĚƑČĚŠƥ�ƎĚƑ�ǋĚîƑ�ǅĺĿŕĚ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳ�ŒĚĚƎƙ�ĿŠČƑĚîƙĿŠĳ�ċǋ�ǧǦ�ƎĚƑČĚŠƥ�ƎĚƑ�
ǋĚîƑȦ�¹ĺĚ�ĚǊĿƙƥĿŠĳ�ƙƥūČŒ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�Ŀƙ�ċĚĿŠĳ�ƑĚƎŕîČĚē�îƥ�î�ƑîƥĚ�ūĲ�ǧǦ�ƎĚƑČĚŠƥ�ƎĚƑ�ǋĚîƑȦ�
�ŕŞūƙƥ�îŕŕ�ūċƙūŕĚƥĚ�~'¬�ƑĚĲƑĿĳĚƑîŠƥƙ�îƑĚ�ċĚĿŠĳ�ČūŕŕĚČƥĚē�îŠē�ēĚƙƥƑūǋĚēȦ

• ��ČČĚƙƙ�ƥū�îĲĲūƑēîċŕĚ�ČūūŕĿŠĳ�Ŀƙ�ƙƥĿŕŕ�Šūƥ�îČĺĿĚǄĚē�ĲūƑ�ĺƭŠēƑĚēƙ�ūĲ�ŞĿŕŕĿūŠƙ�ūĲ�ƎĚūƎŕĚȡ�ǅĺū�ƑĚŞîĿŠ�îƥ�
ƑĿƙŒȦ�OĚîƥ�ǅîǄĚƙ�ǅĿŕŕ�ċĚ�ŞūƑĚ�ĲƑĚƐƭĚŠƥ�îŠē�ŞūƑĚ�ĿŠƥĚŠƙĚ�ĿŠ�ǄîƑĿūƭƙ�ƑĚĳĿūŠƙȡ�îĲĲĚČƥĿŠĳ�îċūƭƥ�Ǩ�ċĿŕŕĿūŠ�
ƎĚūƎŕĚ�îŕƑĚîēǋ�ŕĿǄĿŠĳ�ĿŠ�ČŕĿŞîƥĚƙ�ǅĿƥĺ�ĚƎĿƙūēĚƙ�ƥūū�ĺūƥ�ƥū�ĺîŠēŕĚ�ǅĿƥĺūƭƥ�ƙūŞĚ�ĲūƑŞ�ūĲ�ČūūŕĿŠĳȦ�
sĚĚēƙ�ĺîǄĚ�ċĚĚŠ�îƙƙĚƙƙĚēȡ�îŠē�ƥĺĚƑĚ�Ŀƙ�î�ČŕĚîƑ�ƭŠēĚƑƙƥîŠēĿŠĳ�ūĲ�ƥĺĚ�ƑĚŞîĿŠĿŠĳ�ĳîƎ�îŠē�ŠĚČĚƙƙîƑǋ�
ƑĚŞĚēĿĚƙȦ

• �¹ĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�ūĲĲĚƑƙ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�ƥĺîƥ�ČūŠƙƭŞĚ�ūŠŕǋ�ǨǦ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�ĚŕĚČƥƑĿČĿƥǋ�ƎĚƑ�ƭŠĿƥ�
ūĲ�ČūūŕĿŠĳ�ƭƙĚē�ċǋ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ĿŠ�ǨǦǨǦȡ�ǅĿƥĺ�ƙîĲĚ�ŠūŠȹOG ȹċîƙĚē�ƑĚĲƑĿĳĚƑîŠƥƙȡ�îƥ�îŠ�
îǄĚƑîĳĚ�ĿŠǜîƥĿūŠȹîēŏƭƙƥĚē�ǛƑƙƥ�Čūƙƥ�Šūƥ�ĺĿĳĺĚƑ�ƥĺîŠ�ǧǩǦ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�Čūƙƥ�ūĲ�ǨǦǨǦ�ĚƐƭĿƎŞĚŠƥȦ
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• �TŠƥĚĳƑîƥĿūŠ�ūĲ�ČūūŕĿŠĳ�ĿŠƥū�ƥĺĚƑŞîŕ�îŠē�ĚŕĚČƥƑĿČ�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙȡ�ĿŠČŕƭēĿŠĳ�ƙƥūƑîĳĚ�ūĲ�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋȡ�
Ŀƙ�ǅĚŕŕ�ƭŠēĚƑƙƥūūē�îŠē�ƥĚƙƥĚēȦ�ÀƙĚ�ūĲ�ǅîƙƥĚ�ĺĚîƥȡ�ĲƑĚĚ�ČūūŕĿŠĳȡ�îŠē�ǅîƙƥĚ�Čūŕē�ĺîƙ�ċĚČūŞĚ�ŞūƑĚ�
ČūŞŞūŠȦ�/ŕĚČƥƑĿČĿƥǋ�ĳƑĿēƙ�ĿŠ�Şūƙƥ�ƎîƑƥƙ�ūĲ�ƥĺĚ�ǅūƑŕē�ČîƑƑǋ�îċūƭƥ�ǬǦ�ƎĚƑČĚŠƥ�ūĲ�ƎūǅĚƑ�ĲƑūŞ�ƑĚŠĚǅ-
îċŕĚ�ƙūƭƑČĚƙȦ�¹ĺîƥ�ƙîĿēȡ�ĿŠƥĚĳƑîƥĿŠĳ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙ�ƥĺĿŠŒĿŠĳ�ĿŠƥū�ĿŠǄĚƙƥŞĚŠƥƙ�ĿŠ�ĚŠĚƑĳǋ�ƙǋƙƥĚŞƙȡ�
ċƭĿŕēĿŠĳƙȡ�ČĿƥĿĚƙȡ�ĿŠēƭƙƥƑĿîŕ�ČūŞƎŕĚǊĚƙȡ�ƥƑîŠƙƎūƑƥȡ�îŠē�ƑƭƑîŕ�îƎƎŕĿČîƥĿūŠƙ�ǅĺĿŕĚ�ƭƙĿŠĳ�îŕŕ�îǄîĿŕîċŕĚ�
ĲūƑŞƙ�ūĲ�ĚŠĚƑĳǋ�Ŀƙ�ƙƥĿŕŕ�î�ČĺîŕŕĚŠĳĚ�ĿŠ�ēĚǄĚŕūƎĚē�îŠēȡ�ĚǄĚŠ�ŞūƑĚ�ƙūȡ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑǋ�ČūŠƥĚǊƥƙ�ǅĿƥĺ�
less cîƎîČĿƥǋȦ

• �¹ƑîĿŠĿŠĳ�ūĲ�ƥĚČĺŠĿČĿîŠƙȡ�ĚŠĳĿŠĚĚƑƙȡ�îƑČĺĿƥĚČƥƙȡ�îŠē�ċƭƙĿŠĚƙƙ�ŞîŠîĳĚƑƙ�ĿŠ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƎƑĿŠ-
ČĿƎŕĚƙ�ČūŠƥĿŠƭĚƙ�îƥ�ƎîČĚȦ�¹ĺĚƑĚ�Ŀƙ�Šū�ƙĺūƑƥîĳĚ�ūĲ�ƙŒĿŕŕĚē�ŕîċūƑ�ĲūƑ�ĿŠƙƥîŕŕîƥĿūŠ�îŠē�ŞîĿŠƥĚŠîŠČĚ�ūĲ�
ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȦ���ŠĚǅ�ĳĚŠĚƑîƥĿūŠ�Ŀƙ�ƎŕîŠŠĿŠĳ�îŠē�ƑĚîēǋ�ƥū�ĿŠǄĚƙƥ�ĿŠ�ƥĺĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�
ĚČūŠūŞǋ�ūĲ�ƥĺĚ�ĲƭƥƭƑĚȦ

• �HūǄĚƑŠŞĚŠƥƙ�ĺîǄĚ�Ǝƭƥ�ĿŠ�ƎŕîČĚ�îŠē�îƑĚ�ƎƑĚƎîƑĚē�ƥū�ĚŠĲūƑČĚ�ƎūŕĿČĿĚƙȡ�ƑĚĳƭŕîƥĿūŠƙȡ�îŠē�ŞƭČĺ�ŞūƑĚ�
ēĚŞîŠēĿŠĳ�ĚĲǛČĿĚŠČǋ�ƙƥîŠēîƑēƙ�îŠē�îƑĚ�ĚŠČūƭƑîĳĿŠĳ�ƥĺĚ�ēĚŞîŠē�ƥĺîƥ�ǅĿŕŕ�ċĚ�ŠĚĚēĚē�ƥū�ČƑĚîƥĚ�î�
ŠĚƥȹǕĚƑūȹHOHȹĚŞĿƙƙĿūŠƙ�ČūūŕĿŠĳ�ĚČūŠūŞǋ�ĲƑūŞ�ǨǦǫǦ�ūŠǅîƑēȦ

• �sĚǅ�ŕîƑĳĚ�ċƭĿŕēĿŠĳƙ�îŠē�ƭƑċîŠ�ēĚǄĚŕūƎŞĚŠƥƙ�îƑĚ�ƑūƭƥĿŠĚŕǋ�ċĚĿŠĳ�ƎŕîŠŠĚē�îŠē�ċƭĿŕƥ�ƥū�ŞĚĚƥ�ƙƥƑĿČƥ�
ČūūŕĿŠĳ�ƙƥîŠēîƑēƙȡ�ĿŠČŕƭēĿŠĳ�ƎîƙƙĿǄĚ�ČūūŕĿŠĳ�îŠē�ǕĚƑūȹĚŠĚƑĳǋ�ĺūƭƙĚ�ƎƑĿŠČĿƎŕĚƙȡ�ǅĿƥĺ�ČĺîŠĳĚƙ�ĿŠ�ċĚ-
ĺîǄĿūƑ�ƥū�ŞîƥČĺȦ��ƭĿŕēĿŠĳƙ�îŠē�ČĿƥĿĚƙ�ƑĚǜĚČƥ�ŞūƑĚ�îŠē�ŞūƑĚ�ĿŠČūŞĿŠĳ�ƙūŕîƑ�ƑîēĿîƥĿūŠ�ūƑ�ČūŠǄĚƑƥ�Ŀƥ�ƥū�
ĚŕĚČƥƑĿČĿƥǋȡ�îŕƥĺūƭĳĺ�ĲƭŠēĿŠĳ�ƥū�Čūūŕ�ĚǊĿƙƥĿŠĳ�ƥūǅŠƙ�îŠē�ČĿƥĿĚƙ�îŠē�ċƭĿŕē�ŠĚǅ�ČūūŕĿŠĳȹĿŠĲūƑŞĚē�ƭƑċîŠ�
ƙƎîČĚƙ�ƑĚŞîĿŠƙ�ŕĿŞĿƥĚēȦ�

• �¹ĺĚ�ǄĚĺĿČŕĚ�ĿŠēƭƙƥƑǋ�ĺîƙ�îĳĳƑĚƙƙĿǄĚŕǋ�ĿŠŠūǄîƥĚē�îŠē�ĿŠǄĚƙƥĚē�ĿŠ�ĚȹŞūċĿŕĿƥǋ�ǅĿƥĺ�ĚĲǛČĿĚŠƥ�ŞūċĿŕĚ�
ČūūŕĿŠĳȦ��ƭƙĚƙ�îŠē�ƥƑîĿŠƙ�ƭƙĚ�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ƙƥūƑîĳĚ�ĲūƑ�ČūūŕĿŠĳ�ƥū�ƑĚēƭČĚ�ĚŕĚČƥƑĿČîŕ�ēĚŞîŠēȦ��ƭƥ�
ĲūƑ�ĚŕĚČƥƑĿČ�ƎîƙƙĚŠĳĚƑ�ǄĚĺĿČŕĚƙȡ�Ŀƥ�Ŀƙ�ƙƥĿŕŕ�Čūƙƥŕǋ�ƥū�ēĚŕĿǄĚƑ�ƥĺĚ�ūŠȹċūîƑē�ƎūǅĚƑ�ŠĚĚēĚē�ĲūƑ�� �ĿŠ�ĺūƥ�
ČŕĿŞîƥĚƙȡ�îƙ�ǅĚŕŕ�ĲūƑ�ŕūŠĳȹƑîŠĳĚ�ċîƥƥĚƑǋ�ŕĿĲĚ�îŠē�Ĳîƙƥ�ČĺîƑĳĿŠĳ�ȳǅĺĿČĺ�ƑĚƐƭĿƑĚƙ�ČūūŕĿŠĳȴȦ�GūƑ�ƥĺĚƙĚ�
ƑĚîƙūŠƙȡ�ƑĚƎŕîČĿŠĳ�ūƭƥēîƥĚē�ǄĚĺĿČŕĚ�ƙƥūČŒƙ�ĿŠ�ĺūƥ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ǅĿƥĺ�ǕĚƑūȹHOHȹĚŞĿƙƙĿūŠ�
ǄĚĺĿČŕĚƙ�ǅĿŕŕ�ƑĚŞîĿŠ�ēĿĲǛČƭŕƥȦ�

• �Hūūē�ƎƑūĳƑĚƙƙ�ĺîƙ�ċĚĚŠ�ŞîēĚ�ūŠ�ƙƭƙƥîĿŠîċŕĚ�îĳƑĿČƭŕƥƭƑîŕ�Čūŕē�ČĺîĿŠƙ�îŠē�ƎūƙƥĺîƑǄĚƙƥȡ�ĲîƑŞȹƥūȹĲūƑŒ�
Ĳūūē�ŞîŠîĳĚŞĚŠƥȦ�¬ĚǄĚƑîŕ�Čūŕē�ČĺîĿŠ�ĚȹČūŞŞĚƑČĚ�ƎŕîƥĲūƑŞƙ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ČūŠŠĚČƥ�ƙŞîŕŕ-
ĺūŕēĚƑ�ĲîƑŞĚƑƙ�îŠē�ǛƙĺĚƑĲūŕŒ�ēĿƑĚČƥŕǋ�ǅĿƥĺ�ČƭƙƥūŞĚƑƙ�ĿŠ�ČĿƥĿĚƙ�îŠē�ĿŠƥĚƑŠîƥĿūŠîŕ�ŞîƑŒĚƥƙȡ�ǅĺĿČĺ�ĿŠ�
ƙūŞĚ�ČîƙĚƙ�îŕƙū�ƙĚƑǄĚ�îƙ�ŞĚēĿČîŕ�îŠē�ǄĚƥĚƑĿŠîƑǋ�Čūŕē�ČĺîĿŠ�îŠē�ƑƭƑîŕ�ČūūŕĿŠĳ�ĺƭċƙȦ�

• ��ƑĿŠĳĿŠĳ�ČūūŕĿŠĳ�ƥū�ŞūƑĚ�ƑĚŞūƥĚ�ƑƭƑîŕ�îƑĚîƙ�ƥĺîƥ�ŕîČŒ�ĳƑĿē�îČČĚƙƙ�îŠē�ĺîǄĚ�ƎūūƑ�Ƒūîē�ČūŠŠĚČƥĿūŠƙ�
ƑĚŞîĿŠƙ�î�ČĺîŕŕĚŠĳĚȦ�¹ĺĚ�ŞĚēĿČîŕ�Čūŕē�ČĺîĿŠ�ĺîƙ�ƑĚîČĺĚē�ƑĚŞūƥĚ�ŕūČîƥĿūŠƙ�ċƭƥ�ƑĚŞîĿŠƙ�ēĿĲǛČƭŕƥ�ƥū�
ŞîĿŠƥîĿŠȡ�ċĚČîƭƙĚ�ƥĺĚƙĚ�ŕūČîƥĿūŠƙ�Şîǋ�ĺîǄĚ�ŠĚĿƥĺĚƑ�ƥĺĚ�ČîƎîČĿƥǋ�ŠūƑ�ƥĺĚ�ŞîƑŒĚƥƙ�ƥū�ƙƭƙƥîĿŠ�î�Čūūŕ-
ĿŠĳ�ĚČūŠūŞǋ�îŠē�ǅĿŕŕ�ČūŠƥĿŠƭĚ�ƥū�ēĚƎĚŠē�ūŠ�ĳūǄĚƑŠŞĚŠƥ�ƙƭƎƎūƑƥȦ

READINESS ACTIONS
'ƭƑĿŠĳ�¡ĺîƙĚ�ǩȡ�ČîƎîČĿƥǋȹċƭĿŕēĿŠĳ�îŠē�ƑĚîēĿŠĚƙƙ�îČƥĿūŠƙ�Şƭƙƥ�ČūŠƥĿŠƭĚ�ƥū�ƙƭƎƎūƑƥ�ĚǊƎîŠƙĿūŠ�îŠē�îēîƎƥî-
ƥĿūŠ�ƥū�ČĺîŠĳĿŠĳ�ČĿƑČƭŞƙƥîŠČĚƙȦ�/ĲĲūƑƥƙ�Şƭƙƥ�ċĚ�ŞîēĚ�ƥū�ĿŠƥĚĳƑîƥĚ�ƥĺĚƙĚ�îČƥĿūŠƙ�ǅĿƥĺ�ūƥĺĚƑ�îƑĚîƙ�ūĲ�ČŕĿŞîƥĚ�
ƎūŕĿČǋ�îŠē�ƥĚČĺŠūŕūĳĿČîŕ�ēĚǄĚŕūƎŞĚŠƥ�îŠē�ƥū�ƎƑĚƎîƑĚ�ĲūƑ�îŠ�ĚǄĚŠ�ĺūƥƥĚƑ�ǅūƑŕē�ĿĲ�ČŕĿŞîƥĚ�ƥîƑĳĚƥƙ�ȳĿŠČŕƭēĿŠĳ�
ĿŠ�ƥĺĚ�ČūūŕĿŠĳ�ƙĚČƥūƑƙȴ�ČîŠŠūƥ�ċĚ�ƑĚîČĺĚēȦ�HūǄĚƑŠŞĚŠƥƙ�îŠē�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�ƙĺūƭŕē�ƎƑĚƎîƑĚ�ƥū�ƎîƑƥĿČ-
ĿƎîƥĚ�ĿŠ�ČîƑċūŠ�ŞîƑŒĚƥƙ�ƥū�ūĲĲƙĚƥ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�ƥū�ƑĚîČĺ�ĚŞĿƙƙĿūŠ�ŕĿŞĿƥƙ�ĿŠ�ŕĿŠĚ�ǅĿƥĺ�ƥĺĚ�¡îƑĿƙ�
�ĳƑĚĚŞĚŠƥ�ĳūîŕƙ�ȳîƙƙƭŞĚē�ƥū�ċĚ�ŠĚƥ�ǕĚƑū�ċǋ�ǨǦǫǦȴȦ��ƭƥ�ĚǄĚŠ�ĿĲ�ƥĺĚ�ČŕĿŞîƥĚ�ĳūîŕ�Ŀƙ�ŞĚƥȡ�ƙūŞĚ�ŕūČîƥĿūŠƙ�Şîǋ�
ĚǊƎĚƑĿĚŠČĚ�ƑĚƎĚîƥĚē�ĺĚîƥ�îŠē�ĺƭŞĿēĿƥǋ�ĚǊƥƑĚŞĚƙ�îƎƎƑūîČĺĿŠĳ�ūƑ�ĚǊČĚĚēĿŠĳ�ĺƭŞîŠ�ƥūŕĚƑîŠČĚȦ
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HūǄĚƑŠŞĚŠƥƙ�Şƭƙƥ�ČūŠƥĿŠƭĚ�ƥū�ĲƭŠē�ČūūŕĿŠĳ�¤ʁ'ȡ�îŠē�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�Şƭƙƥ�ČūŠƥĿŠƭĚ�ƥū�ĿŠŠūǄîƥĚ�ƥū�îČ-
ČūŞŞūēîƥĚ�ĚČūŠūŞĿČ�ĳƑūǅƥĺ�îŠē�ŞĚĚƥ�ĳƑūǅĿŠĳ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳ�ƙƭƙƥîĿŠîċŕǋȦ�¹ĺĿƙ�Şîǋ�ƑĚƐƭĿƑĚ�ƑîēĿČîŕŕǋ�
ēĿĲĲĚƑĚŠƥ�ƥĚČĺŠūŕūĳĿĚƙȡ�ƙƭČĺ�îƙ�ĿŠČŕƭēĿŠĳ�î�ČîƑċūŠȹƑĚŞūǄîŕ�ĲƭŠČƥĿūŠ�ĿŠ�� �ĚƐƭĿƎŞĚŠƥ�ƥū�ƎƑūēƭČĚ�ĺǋēƑūĳĚŠ�
îƙ�ƥĺĚ�ċîƙĿƙ�ĲūƑ�ŕĿƐƭĿē�ĲƭĚŕƙ�ȳ ūŠĿĲĲ�ǨǦǧǯȴȦ�TĲ�ƥĺĚƙĚ�ƙǋƙƥĚŞƙ�îƑĚ�ƎūǅĚƑĚē�ƭƙĿŠĳ�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋȡ�ƥĺĚǋ�Čūƭŕē�
ċĚČūŞĚ�ƎîƑƥ�ūĲ�ƥĺĚ�îŠƙǅĚƑ�ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚ�îŠē�ĲƭƥƭƑĚ�ĚŠĚƑĳǋ�ŠĚĚēƙ�îŠē�ūĲĲĚƑ�ūĲĲƙĚƥƥĿŠĳ�ūƎƎūƑƥƭŠĿƥĿĚƙ�ƥū�
ūƥĺĚƑ�ƙĚČƥūƑƙȦ�cƭƙƥ�îƙ�ƙūŕîƑ�ĚŠĚƑĳǋ�¤ʁ'�ĿŠ�ƥĺĚ�ǧǯǭǦƙ�îŠē�ǧǯǮǦƙ�ĚƙƥîċŕĿƙĺĚē�ƥĺĚ�ċîƙĿƙ�ĲūƑ�ƥĚČĺŠūŕūĳĿĚƙ�ƥĺîƥ�
îƑĚ�ČūŞŞĚƑČĿîŕ�ƥūēîǋȡ�ƑĚƙĚîƑČĺ�ūŠ�ČūūŕĿŠĳ�ƙƥƑîƥĚĳĿĚƙ�ČîŠ�ŞîŒĚ�ƙūŕƭƥĿūŠƙ�ƎūƙƙĿċŕĚ�ƥĺîƥ�Şîǋ�ċĚ�ŠĚĚēĚē�ĿŠ�ƥĺĚ�
ĲƭƥƭƑĚȦ�OĚŠČĚȡ�¤ʁ'�ūĲ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�Şƭƙƥ�Šūƥ�ċĚ�ŞǋūƎĿČȡ�ĲîǄūƑĿŠĳ�ĿŠČƑĚŞĚŠƥîŕ�ČĺîŠĳĚƙȫ�ĿŠƙƥĚîēȡ�ĿŠŠūǄî-
ƥĿūŠƙ�ǅĿƥĺ�ŕūŠĳ�ŕĚîē�ƥĿŞĚƙ�Şƭƙƥ�ċĚ�îŕĿĳŠĚē�ǅĿƥĺ�ŕūŠĳȹƥĚƑŞ�ČîƑċūŠ�ŠĚƭƥƑîŕĿƥǋ�ĳūîŕƙȦ�

¤ĚîēĿŠĚƙƙ�îČƥĿūŠƙ�ƙĺūƭŕē�îŕƙū�îēēƑĚƙƙ�ƙūŞĚ�ūĲ�ƥĺĚ�ƭŠĿŠƥĚŠēĚē�ČūŠƙĚƐƭĚŠČĚƙ�ūĲ�î�ĲîƙƥȹĳƑūǅĿŠĳ�ČūūŕĿŠĳ�
ĚČūŠūŞǋȡ�ƙƭČĺ�îƙ�ČĺîŠĳĚƙ�ĿŠ�ēĚŞîŠē�ĲūƑ�ƎƑūēƭČƥƙ�îŠē�ƙĚƑǄĿČĚƙ�ȳĚȦĳȦȡ�ĲĚǅĚƑ�ūƭƥēūūƑ�ŞîƑŒĚƥƙȡ�ČĺîŠĳĚƙ�ĿŠ 
ƙūČĿîŕ�ĿŠƥĚƑîČƥĿūŠƙ�îŠē�îČƥĿǄĿƥĿĚƙ�ǅĺĚŠ�ƎĚūƎŕĚ�ƎƑĚĲĚƑ�ƥĺĚ�ČūūŕĚē�ĿŠēūūƑƙȡ�ŞūƑĚ�ƎŕîƙƥĿČ�ƭƙĚ�ĿŠ�Čūŕē�ČĺîĿŠƙȴȦ�
¬ƭČĺ�ČūŠČĚƑŠƙ�ƙĺūƭŕē�Šūƥ�ƙƥūƎ�ƭƙ�ĲƑūŞ�ČūūŕĿŠĳ�ƎĚūƎŕĚȡ�ČĿƥĿĚƙȡ�îŠē�ƥĺĚ�ƎŕîŠĚƥȡ�ċƭƥ�ƥĺĚǋ�Şîǋ�ŞūēĿĲǋ�ƥĺĚ� 
ČūŠƥĚǊƥ�îŠē�ǅîǋƙ�ĿŠ�ǅĺĿČĺ�ČūūŕĿŠĳ�Ŀƙ�ēĚŕĿǄĚƑĚē�îŠē�Şîǋ�Čîŕŕ�ĲūƑ�ƙƭƎƎŕĚŞĚŠƥîŕ�îČƥĿūŠƙ�ƥū�ČūƭŠƥĚƑ 
ƭŠĿŠƥĚŠēĚē�ČūŠƙĚƐƭĚŠČĚƙȦ�

GĿŠîŕŕǋȡ�ĳūǄĚƑŠŞĚŠƥƙ�Şƭƙƥ�ƎƑĚƎîƑĚ�ĲūƑ�ƥĺĚ�ƑĚƐƭĿƑĚŞĚŠƥƙ�ūĲ�î�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚČūŠūŞǋ�ĲƑūŞ�ǨǦǫǦ�ūŠ-
ǅîƑēȵî�ƥĿŞĚ�ǅĺĚŠ�ČūūŕĿŠĳ�Şƭƙƥ�ċĚ�ēĚŕĿǄĚƑĚē�ĿŠ�îŠ�ĚŠǄĿƑūŠŞĚŠƥîŕŕǋȡ�ƙūČĿîŕŕǋȡ�îŠē�ǛŠîŠČĿîŕŕǋ�ƙƭƙƥîĿŠîċŕĚ�
ǅîǋȡ�ĲĚîƥƭƑĿŠĳ�ƙūŞĚ�ūƑ�îŕŕ�ūĲ�ƥĺĚ�ĲūŕŕūǅĿŠĳ�ČĺîƑîČƥĚƑĿƙƥĿČƙȠ�Ĳƭŕŕ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�ƥĺĚ�ĺĚîŕƥĺ�îŠē�ČūŞĲūƑƥ 
ūĲ�ƎĚūƎŕĚ�îƥ�ƑĿƙŒȫ�ĚŞĿƙƙĿūŠȹĲƑĚĚ�ČūūŕĿŠĳ�ĲūƑ�ƎƑūēƭČƥĿǄĚ�ƎƭƑƎūƙĚƙȫ�ūƎĚƑîƥĿŠĳ�ǅĿƥĺĿŠ�ƥĺĚ�ŕĿŞĿƥƙ�ūĲ�îǄîĿŕîċŕĚ�
ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋ�ƙūƭƑČĚƙȫ� îî¬�ēĚŕĿǄĚƑĚē�ċǋ�ƙĚƑǄĿČĚ�ČūŞƎîŠĿĚƙȡ�ƭƥĿŕĿƥĿĚƙȡ�îŠē�ūƥĺĚƑƙȫ�ČūūŕĿŠĳ�Ĳƭŕŕǋ�ĿŠƥĚƑČūŠ-
ŠĚČƥĚē�ǅĿƥĺ�ĚŠĚƑĳǋ�ƙƭƎƎŕǋ�ƙǋƙƥĚŞƙȫ�ǕĚƑūȹĚŠĚƑĳǋ�ċƭĿŕēĿŠĳƙȫ�ŕĿǄîċŕĚȡ�ƎƑūēƭČƥĿǄĚȡ�Čūūŕ�ČĿƥĿĚƙ�ĿŠ�ĺūƥ�ŕūČîƥĿūŠƙȫ�
ǕĚƑūȹČîƑċūŠ�ŞūċĿŕĚ�ČūūŕĿŠĳȫ�ČūŞƎŕĿîŠČĚ�ǅĿƥĺ�ŕūŠĳȹƥĚƑŞȡ�ĳŕūċîŕŕǋ�îĳƑĚĚēȹƭƎūŠ�HOH�ĚŞĿƙƙĿūŠ�ŕĿŞĿƥƙȫ�îŠē�ĿĲ�
ĚŞĿƙƙĿūŠ�ŕĿŞĿƥƙ�îƑĚ�Šūƥ�ŞĚƥȡ�ŞîŠēîƥūƑǋ�ūĲĲƙĚƥƥĿŠĳ�ūĲ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳȦ

INSTALL ENERGY-SYMBIOTIC COOLING SYSTEMS
'ĚƙĿĳŠ�ūĲ�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙȡ�ĿŠƥĚĳƑîƥĚē�ǅĿƥĺ�ƥĺĚ�ǅĿēĚƑ�ĚŠĚƑĳǋ�îŠē�ĚŠǄĿƑūŠŞĚŠƥîŕ�ƙǋƙƥĚŞȡ�ƑĚƐƭĿƑĚƙ�ČūŠƙĿēĚƑ-
îƥĿūŠ�ūĲ�îŕŕ�ČūƙƥȹĚĲĲĚČƥĿǄĚ�ƥĚČĺŠūŕūĳĿĚƙȡ�ĚŠĚƑĳǋ�ĿŠƎƭƥƙ�ȳîŠē�ūƭƥƎƭƥƙȴȡ�ŞîƑŒĚƥƙȡ�îŠē�ūƑĳîŠĿǕîƥĿūŠîŕ�ĲūƑŞƙȦ�¬ƭČĺ�
ēĚƙĿĳŠƙ�ƙĺūƭŕē�ŞĚĚƥ�îŕŕ�ČūūŕĿŠĳ�ŠĚĚēƙ�îŠē�ŞîǊĿŞĿǕĚ�¬'H�ČūȹċĚŠĚǛƥƙ�îƥ�îĲĲūƑēîċŕĚ�Čūƙƥƙ�ǅĺĿŕĚ�îŕŕūǅĿŠĳ�ĲūƑ�
îēîƎƥĿǄĚ�ŞîŠîĳĚŞĚŠƥ�ūĲ�ƥĺĚ�ČūŞċĿŠĚē�ČūūŕĿŠĳȹĚŠĚƑĳǋ�ƙǋƙƥĚŞ�îŠē�ƙîǄĿŠĳ�ƑĚƙūƭƑČĚƙȦ�¬ǋƙƥĚŞƙ�îƎƎƑūîČĺĚƙ�
îŠē� îî¬�ƎūƙĚ�ČūŞƎŕĚǊ�ČĺîŕŕĚŠĳĚƙ�ċĚČîƭƙĚ�ƥĺĚǋ�ĿŠǄūŕǄĚ�ƥƑîēĚȹūĲĲƙ�ĿŠ�ƥĚƑŞƙ�ūĲ�Čūƙƥƙȡ�ƑĿƙŒƙȡ�ƥĿŞĿŠĳȡ�ūǅŠĚƑ-
ƙĺĿƎȡ�ƑĚĳƭŕîƥĿūŠƙȡ�îŠē�ƙǋƙƥĚŞ�ŞîŠîĳĚŞĚŠƥ�ƑĚƙƎūŠƙĿċĿŕĿƥĿĚƙȦ�¹ĺĚƙĚ�ČĺîŕŕĚŠĳĚƙ�ČîŠ�ċĚ�ēĿĲǛČƭŕƥ�ƥū�ūǄĚƑČūŞĚ�ĿŠ�
ƥĺĚ�îċƙĚŠČĚ�ūĲ�î�ČĚŠƥƑîŕ�îƭƥĺūƑĿƥǋ�ƭŠŕĚƙƙ�ƙǋƙƥĚŞ�ĿŠĲƑîƙƥƑƭČƥƭƑĚȡ�ƥĚČĺŠūŕūĳǋȹĚŠîċŕĚē�îŠē�ƑĚĳƭŕîƥĚē�ŞîƑŒĚƥƙȡ�
îŠē�ĚČūŠūŞĿČ�ĿŠČĚŠƥĿǄĚƙ�îƑĚ�îǄîĿŕîċŕĚ�ƥĺîƥ�îŕŕūǅ�îŠē�ĚŠČūƭƑîĳĚ�ČūūŕĿŠĳ�ƙƥîŒĚĺūŕēĚƑƙ�ƥū�ĚŠƥĚƑ�ĿŠƥū�ĚŠĲūƑČĚ-
îċŕĚ�ČūŠƥƑîČƥƙ�ūŠ�ƙĺîƑĿŠĳ�ČūūŕĿŠĳ�îŠē�ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�ċĚƥǅĚĚŠ�ƥĺĚŞ�îƥ�ŕūǅ�ƥƑîŠƙîČƥĿūŠ�ČūƙƥƙȦ
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�îƙĚē�ūŠ�ƥĺĚ�ēĚƙČƑĿƎƥĿūŠ�ūĲ�ƥĺĚ�ƎƑĿŠČĿƎŕĚƙ�ūĲ�ƙǋƙƥĚŞƙ�îƎƎƑūîČĺĚƙ�ƥū�ČūūŕĿŠĳ�ȳîƙ�ēĚƙČƑĿċĚē�ĿŠ�¬ĚČƥĿūŠ�ǩȴȡ�Ŀƥ�Ŀƙ�
ƎūƙƙĿċŕĚ�ƥū�îŠƥĿČĿƎîƥĚ�ČĚƑƥîĿŠ�îČƥĿūŠƙ�ƥĺîƥ�ǅĿŕŕ�ċĚ�ŠĚĚēĚē�ƥū�ŞîŒĚ�ĿŠƥĚĳƑîƥĚē�ČūūŕĿŠĳ�ƙǋƙƥĚŞƙ�î�ċîƙĿƙ�ĲūƑ�ƥĺĚ�
ČūūŕĿŠĳ�ĚČūŠūŞǋ�ūĲ�ƥĺĚ�ĲƭƥƭƑĚȦ�GūƑ�ŕūČîŕ�îŠē�ČĿƥǋ�îēŞĿŠĿƙƥƑîƥĿūŠƙȡ�ƥĺĚƙĚ�ĿŠČŕƭēĚȠ

• �GƭƑƥĺĚƑ�ƑĚēƭČĿŠĳ�ČūūŕĿŠĳ�ŠĚĚēƙȡ�ēĿƙČūƭƑîĳĿŠĳ�ǅîƙƥĚĲƭŕ�ƭƙĚ�ūĲ�ČūūŕĿŠĳ�îŠē�ĚŠĚƑĳǋȡ�îŠē�ĚŠČūƭƑîĳĿŠĳ�
ƙĚČūŠēîƑǋ�ƭƙĚ�ūĲ�ǅîƙƥĚ�ĺĚîƥ�îŠē�Čūŕē�îŠē�ēĿƑĚČƥ�ƭƙĚ�ūĲ�ƑĚŠĚǅîċŕĚƙ�îŠē�ŠîƥƭƑîŕ�ĺĚîƥ�ƙĿŠŒƙ�ȳǅîƥĚƑ�
ċūēĿĚƙȴ�ĲūƑ�ČūūŕĿŠĳ�ƎƭƑƎūƙĚƙȦ�

• �qîŒĿŠĳ�îǄîĿŕîċŕĚ�ƥĺĚ�ƑĿĳĺƥ�ūĲ�ǅîǋ�îŠē�ƎĺǋƙĿČîŕ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ĲūƑ�ƥĺĚƑŞîŕ�ŠĚƥǅūƑŒƙ�ȳĺūƥ�îŠē�Čūŕēȴ�
îŠē�ƥĺĚƑŞîŕ�ƙƥūƑîĳĚ�ƙūŕƭƥĿūŠƙ�ƥū�ēĚǄĚŕūƎ�îŠē�ūƎĚƑîƥĚ�ǅĿƥĺĿŠ�îŠē�ċĚƥǅĚĚŠ�ČĿƥǋ�ēĿƙƥƑĿČƥƙ�îŠē�ĿŠēƭƙƥƑĿ-
îŕ�ČūŞƎŕĚǊĚƙȦ�¬ƭČĺ�ŠĚƥǅūƑŒƙ�ǅĿŕŕ�ĚŠîċŕĚ�ƥĺĚ�ƥĺĚƑŞîŕ�ƙǋŞċĿūƙĿƙ�ƥĺîƥ�îŕŕūǅƙ�ĲūƑ�ƭƙĚ�ūĲ�ǅîƙƥĚ�îŠē 
ĲƑĚĚ�ĚŠĚƑĳǋȦ�

• �/ŠƥĚƑĿŠĳ�ĿŠƥū�ƎƭċŕĿČȹƎƑĿǄîƥĚ�ƎîƑƥŠĚƑƙĺĿƎƙ�ƥū�ƭƙĚ�ƎƭċŕĿČ�ċƭĿŕēĿŠĳƙ�îŠē�ĲîČĿŕĿƥĿĚƙ�îƙ�ƎĿŕūƥƙ�îŠē 
îŠČĺūƑƙ�ĲūƑ�ēĿƙƥƑĿČƥ�ČūūŕĿŠĳ�îŠē�ĺĚîƥĿŠĳ�îŠē�ƥĺĚƑŞîŕ�ŠĚƥǅūƑŒƙȡ�ĿŠČŕƭēĿŠĳ�îČČĚƙƙ�ƥū�ĲƑĚĚ�ČĿƥǋȹ 
ūǅŠĚē�ƥĺĚƑŞîŕ�ƑĚƙūƭƑČĚƙȦ�

• �TƙƙƭĿŠĳ�ƑƭŕĚƙ�îŠē�ƑĚĳƭŕîƥĿūŠƙ�ĲūƑȡ�îŠē�ƎƑūŞūƥĿŠĳ�ēĚǄĚŕūƎŞĚŠƥ�ūĲȡ�ēîƥî�ƙǋƙƥĚŞƙȡ�ƙŞîƑƥ�ČūŠƥƑîČƥƙȡ 
îŠē�ƥƑîēĿŠĳ�ƎŕîƥĲūƑŞƙ�ƥū�ĲîČĿŕĿƥîƥĚ�ƥƑîēĿŠĳ�ĚŠĚƑĳǋ�ĿŠ�ƥĺĚƑŞîŕ�ŠĚƥǅūƑŒƙȫ�îŠē�îČƥĿǄĚŕǋ�ĚŠČūƭƑîĳĿŠĳ�
ƎîƑƥĿČĿƎîƥĿūŠ�ĿŠ�ƙƭČĺ�ƥƑîēĚƙ�ǅĿƥĺ�ČĿƥǋȹūǅŠĚē�îƙƙĚƥƙȦ

• �ØūƑŒĿŠĳ�ǅĿƥĺ�ŕūČîŕ�îŠē�ƑĚĳĿūŠîŕ�ĚŕĚČƥƑĿČ�ƭƥĿŕĿƥĿĚƙ�îŠē�ƭƥĿŕĿƥǋ�ƑĚĳƭŕîƥūƑƙ�ƥū�ČūŠŠĚČƥ�ƥĺĚƑŞîŕ�îŠē 
ĚŕĚČƥƑĿČ�ŠĚƥǅūƑŒƙ�îŠē�ĚŠîċŕĚ�îŠē�ĚŠČūƭƑîĳĚ�ŕūîē�ŞîŠîĳĚŞĚŠƥȦ�

MAKE MOBILE COOLING EMISSIONS FREE
HOH�ĚŞĿƙƙĿūŠȹĲƑĚĚ�ŞūċĿŕĿƥǋ�Ŀƙ�î�ƥĚČĺŠĿČîŕ�ČĺîŕŕĚŠĳĚ�ĲūƑ�ƙĚǄĚƑîŕ�ƙĚĳŞĚŠƥƙ�ūĲ�ƥĺĚ�ŞūċĿŕĚ�ČūūŕĿŠĳ�ŞîƑŒĚƥȦ��ŕ-
ƥĺūƭĳĺ�ŠĚǅ�ċîƥƥĚƑǋȹūƎĚƑîƥĚē�ƎîƙƙĚŠĳĚƑ�ǄĚĺĿČŕĚƙ�ĿŠ�ŞūēĚƑîƥĚȹČŕĿŞîƥĚ�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙ�ČîŠ�ċĚ�ĚǊƎĚČƥĚē�
ƥū�ċĚ�ŕîƑĳĚŕǋ�HOHȹĲƑĚĚ�ċǋ�ǨǦǪǦȡ�ƥĺĿƙ�ǅĿŕŕ�Šūƥ�ċĚ�ƥĺĚ�ČîƙĚ�ĿŠ�ĺūƥ�ČŕĿŞîƥĚƙ�îŠē�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȦ�ÀƙĿŠĳ�
ŠūŠȹOG ȹċîƙĚē�ƑĚĲƑĿĳĚƑîŠƥƙ�ČîŠ�ċĚ�ŕĚƙƙ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠƥ�ĿŠ�ĺūƥ�ČŕĿŞîƥĚƙȡ�îŠē�ČūūŕĿŠĳ�ūĲ�ǄĚĺĿČŕĚƙ�îŠē�ċîƥƥĚƑĿĚƙ�
ȳƥū�îǄūĿē�ƥĺĚƑŞîŕ�ĲîĿŕƭƑĚȡ�ĿŠČŕƭēĿŠĳ�ēƭƑĿŠĳ�Ĳîƙƥ�ČĺîƑĳĿŠĳȴ�Ǝƭƥƙ�î�ŞƭČĺ�ĺĚîǄĿĚƑ�ČūūŕĿŠĳ�ŕūîē�ūŠ�ċîƥƥĚƑĿĚƙ�ȳƭƎ�ƥū�
ǫǦ�ƎĚƑČĚŠƥ�ūĲ�ČîƎîČĿƥǋȴ�ƥĺîŠ�ĿŠ�Čūŕē�ČŕĿŞîƥĚƙȡ�ǅĺĿČĺ�ČūŠǜĿČƥƙ�ǅĿƥĺ�ŕūŠĳȹƑîŠĳĚ�ċîƥƥĚƑǋ�ƑĚƐƭĿƑĚŞĚŠƥƙȦ�¬ūŕƭ-
ƥĿūŠƙ�ƥĺîƥ�ēĚŕĿǄĚƑ�ŞūƑĚ�ūŠȹċūîƑē�ƎūǅĚƑȡ�ƥĺĚƑŞîŕ�ƙƥūƑîĳĚȡ�ūƑ�ƥĚČĺŠūŕūĳĿĚƙ�ƥĺîƥ�ƑĚēƭČĚ�îŠē�ŞîŠîĳĚ�ČūūŕĿŠĳ�
ēĚŞîŠē�îƑĚ�ƥĚČĺŠĿČîŕŕǋ�ČĺîŕŕĚŠĳĿŠĳ�îŠē�Čūƙƥŕǋ�îŠē�Şîǋ�ċĚ�ēĿĲǛČƭŕƥ�ƥū�ēĚƎŕūǋ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ǅĿƥĺūƭƥ�
ƥĚČĺŠūŕūĳĿČîŕ�ċƑĚîŒƥĺƑūƭĳĺƙȦ

'ĚČîƑċūŠĿǕĿŠĳ�ČūūŕĿŠĳ�ĿŠ�ČîƑƙ�îŠē�ƥƑƭČŒƙ�ǅĿŕŕ�ƑĚŞîĿŠ�ēĿĲǛČƭŕƥ�ǅĿƥĺūƭƥ�ƑîēĿČîŕȡ�îĲĲūƑēîċŕĚ�ŞūċĿŕĚ�ČūūŕĿŠĳ�ĿŠŠū-
ǄîƥĿūŠƙ�îŠē�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ȳĿŠČŕƭēĿŠĳ�ĿŠ�ǄĚĺĿČŕĚ�ēĚƙĿĳŠ�îŠē�ĿŠƙƭŕîƥĿūŠȡ�ƎĚƑƙūŠîŕ�ČūūŕĿŠĳ�ēĚǄĿČĚƙȴȦ�¤ĚƎŕîČĿŠĳ 
ƥĺĚ�ĲîƙƥȹĳƑūǅĿŠĳ�ċƭƥ�ūƭƥēîƥĚē�ǄĚĺĿČŕĚ�ƙƥūČŒ�ĿŠ�ĺūƥ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ǅĿƥĺ�ǕĚƑūȹHOH�ĚŕĚČƥƑĿČ�ǄĚĺĿČŕĚƙ 
ǅĿƥĺ�ČūūŕĿŠĳ�ĿŠČŕƭēĚē�ǅūƭŕē�Ǝƭƥ�îēēĿƥĿūŠîŕ�ƙƥƑîĿŠƙ�ūŠ�ūĲƥĚŠ�ǅĚîŒ�ƎūǅĚƑ�ƙǋƙƥĚŞƙȡ�ŞîŒĿŠĳ�Ŀƥ�ĚǄĚŠ�ŞūƑĚ�ēĿĲǛ-
Čƭŕƥ�ƥū�ēĚƎŕūǋ�ĚŠūƭĳĺ�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋ�ƥū�ēĚČîƑċūŠĿǕĚ�ƥĺĚƙĚ�ĳƑĿēƙȦ� ūŠƥĿŠƭĿŠĳ�ƥū�ƙĚƑǄĿČĚ�� �ƭŠĿƥƙ�ĿŠ�îĳĿŠĳ�
ǄĚĺĿČŕĚ�ƙƥūČŒƙ�ǅĿŕŕ�ĿŠǄūŕǄĚ�ČūŠƥĿŠƭĚē�ĚŞĿƙƙĿūŠƙ�ūĲ�ĺĿĳĺȹHØ¡�ƑĚĲƑĿĳĚƑîŠƥƙȡ�ūŠ�ƥūƎ�ūĲ�ČūŠƥĿŠƭĚē�ĲūƙƙĿŕ�ĲƭĚŕ�ƭƙĚ�
ĿŠ�ǄĚĺĿČŕĚƙȦ�

¤ĚŕĿĚĲ�Şîǋ�ČūŞĚ�ĲƑūŞ�ƎƑĿūƑĿƥĿǕĿŠĳ�îŠē�ĚǊƎîŠēĿŠĳ�ƎƭċŕĿČ�ƥƑîŠƙƎūƑƥîƥĿūŠ�ƙǋƙƥĚŞƙȦ�gîƑĳĚ�ċƭƙĚƙ�îŠē�ƥƑîĿŠƙ�ČîŠ�
ŞūƑĚ�ĚîƙĿŕǋ�ċĚ�ĚƐƭĿƎƎĚē�ǅĿƥĺ�ĚĲǛČĿĚŠƥ�� �ƭŠĿƥƙȡ�ƥĚŞƎĚƑîƥƭƑĚ�ŞîŠîĳĚŞĚŠƥȡ�îŠē�ƥĺĚƑŞîŕ�ƙƥūƑîĳĚ�ƙūŕƭƥĿūŠƙ�
ƥĺîŠ�îƭƥūŞūċĿŕĚƙȦ�¡ƑūǄĿēĿŠĳ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�ĿŠ�ƎƭċŕĿČ�ƥƑîŠƙƎūƑƥ�ƙǋƙƥĚŞƙ�ČîŠ�îƥƥƑîČƥ�ŠĚǅ�ČƭƙƥūŞĚƑƙȦ�¬ĺĿĲƥĿŠĳ�
ŞūċĿŕĿƥǋ�ƥū�ƎƭċŕĿČ�ƥƑîŠƙƎūƑƥ�ŞūēĚƙ�ǅĿŕŕ�Šūƥ�ūŠŕǋ�ƑĚēƭČĚ�ĚŠĚƑĳǋ�ƭƙĚ�ċƭƥ�ČîŠ�îŕƙū�ĺĚŕƎ�ēĚČîƑċūŠĿǕĚ�ŞūċĿŕĚ�
ČūūŕĿŠĳȦ�¬ƭČĺ�ƙūŕƭƥĿūŠƙ�ƑĚƐƭĿƑĚ�ĲūƑĚƙĿĳĺƥȡ�ƎŕîŠŠĿŠĳȡ�îŠē�ŕūŠĳȹƑîŠĳĚ�ƎūŕĿƥĿČîŕ�ēĚČĿƙĿūŠƙ�ūŠ�ƥĺĚ�ċîŕîŠČĿŠĳ�ūĲ�
ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ƎƭċŕĿČ�îŠē�ĿŠēĿǄĿēƭîŕ�ƥƑîŠƙƎūƑƥ�ƙǋƙƥĚŞƙȦ��ǋ�ǨǦǪǦȡ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ČîŠ�ċūūƙƥ�ƙƭƎƎūƑƥ�ĲūƑ�
ƎƭċŕĿČ�ƥƑîŠƙƎūƑƥ�îŠē�ƥĺĚƑĚĲūƑĚ�ƙĺūƭŕē�ċĚ�ĿŠƥĚĳƑîƥĚē�ĚîƑŕǋ�ĿŠƥū�ČūūŕĿŠĳȹĿŠĲūƑŞĚē�ƭƑċîŠ�ēĚƙĿĳŠ�îŠē�ƎŕîŠŠĿŠĳȦ
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�ǄūĿēĿŠĳ�ūƑ�ƑĚēƭČĿŠĳ�ƎĺǋƙĿČîŕ�ŞūċĿŕĿƥǋ�ƥĺƑūƭĳĺ�ĚŕĚČƥƑūŠĿČ�îŠē�ēîƥî�ČūŠŠĚČƥĿǄĿƥǋ�ȳƥĺƑūƭĳĺ�ƥĺĚ�TŠƥĚƑŠĚƥȴ�îŠē�
îƭƥūŠūŞūƭƙ�ƥƑîŠƙƎūƑƥ�îŠē�ēĚŕĿǄĚƑǋ�ƙǋƙƥĚŞƙ�Ŀƙ�îŠūƥĺĚƑ�ǅîǋ�ƥū�ƑĚēƭČĚ�ŞūċĿŕĚ�ČūūŕĿŠĳ�ēĚŞîŠēȦ�TŠĲūƑŞî-
ƥĿūŠȹċîƙĚē�ĺƭŞîŠ�ČūŠŠĚČƥĿǄĿƥǋ�ƙǋƙƥĚŞƙ�ȳĚȦĳȦȡ�èūūŞȴȵƙƥƑĚƙƙȹƥĚƙƥĚē�ĳŕūċîŕŕǋ�ēƭƑĿŠĳ�ƥĺĚ� ~×T'ȹǧǯ�ƎîŠēĚŞ-
ĿČȵČîŠ�ċĚ�ĚǊƎĚČƥĚē�ƥū�ĺîŠēŕĚ�ŞƭČĺ�ȳċƭƙĿŠĚƙƙ�ƑĚŕîƥĚēȴ�ƥƑîŠƙƎūƑƥîƥĿūŠ�ēĚŞîŠēȦ��ƭƥūŠūŞūƭƙ�ǄĚĺĿČŕĚƙ�îŠē�
ēƑūŠĚƙ�Şîǋ�ēĚŕĿǄĚƑ�ĳūūēƙ�ŞūƑĚ�ƐƭĿČŒŕǋ�îŠē�ǅĿƥĺ�ŕĚƙƙ�ČūūŕĿŠĳȦ�'ƑūŠĚƙ�ČîŠ�îŕƑĚîēǋ�ēĚŕĿǄĚƑ�ǄîČČĿŠĚƙ�ƐƭĿČŒŕǋ�ĿŠ�
ƙūŞĚ�ŕūČîƥĿūŠƙȡ�ƑĚēƭČĿŠĳ�ƥĺĚ�ĚŠĚƑĳǋ�ŠĚĚēĚē�ƥū�ŒĚĚƎ�ƥĺĚŞ�Čūŕē�ĿŠ�ƥƑîŠƙĿƥȦ

�ŕƥĺūƭĳĺ�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙ�ǅĿŕŕ�ĺîǄĚ�Şūƙƥŕǋ�ĚŕĿŞĿŠîƥĚē�ēĿĚƙĚŕȹċîƙĚē�ŞūċĿŕĚ�ƑĚĲƑĿĳĚƑîƥĿūŠ�ĿŠ�ŠĚǅ�ƥƑîŠƙƎūƑƥ�
ǄĚĺĿČŕĚƙ�ƥĺƑūƭĳĺ�ƥĚČĺŠūŕūĳĿĚƙ�ƙƭČĺ�îƙ�ċĚƥƥĚƑ�ĿŠƙƭŕîƥĿūŠ�îŠē�ƥĚŞƎĚƑîƥƭƑĚ�ŞîŠîĳĚŞĚŠƥȡ�ǄĚĺĿČŕĚ�ĚŠĳĿŠĚ�ĿŠƥĚ-
ĳƑîƥĿūŠȡ�îŠē�ƥĺĚƑŞîŕ�îŠē�ĚŕĚČƥƑĿČ�ċîƥƥĚƑĿĚƙȡ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�Şƭƙƥ�Ĳūŕŕūǅ�ƙƭĿƥ�ċǋ�ƙĚƥƥĿŠĳ�ƙĿŞĿŕîƑ�ĲƭĚŕ�îŠē�
ĚŞĿƙƙĿūŠ�ƙƥîŠēîƑēƙ�îŠē�ƭƙĿŠĳ�ƥĺĚƙĚ�ƥĚČĺŠūŕūĳĿĚƙ�ĿŠ�ƑĚĲƑĿĳĚƑîƥĚē�ƥƑƭČŒƙ�îŠē�ƥƑîŠƙƎūƑƥ�ČūŠƥîĿŠĚƑƙ�ǅĿƥĺ�ĺĿĳĺ�
ČūūŕĿŠĳ�ēĚŞîŠēȦ�TŠ�îēēĿƥĿūŠȡ�ŞūƑĚȹČĺîŕŕĚŠĳĿŠĳ�ƙūŕƭƥĿūŠƙȡ�ƙƭČĺ�îƙ�ŕĿƐƭĿē�ŠĿƥƑūĳĚŠ�îŠē�ƎĺîƙĚȹČĺîŠĳĚ�ŞîƥĚ-
ƑĿîŕƙȡ�Şƭƙƥ�ċĚ�ēĚƎŕūǋĚē�ƥū�ēĚČîƑċūŠĿǕĚ�ƥƑîŠƙƎūƑƥ�ƑĚĲƑĿĳĚƑîƥĿūŠ�Ĳƭŕŕǋȡ�ĿŠČŕƭēĿŠĳ�ūŠ�ǛƙĺĿŠĳ�ǄĚƙƙĚŕƙȦ�ÀƙĿŠĳ�Čūŕē�
ČĺîĿŠ�ƙĚƑǄĿČĚƙ�ƥū�ƑĚîČĺ�ĿŠČƑĚîƙĿŠĳ�ŠƭŞċĚƑƙ�ūĲ�ƑƭƑîŕ�îƑĚîƙ�ǅĿŕŕ�ĚǊîČĚƑċîƥĚ�ƥĺĿƙ�ČĺîŕŕĚŠĳĚȦ

ACHIEVE FULL ACCESS TO COOLING
'ĚƙƎĿƥĚ�î�ƎƑūŏĚČƥĚē�ƙƥĚĚƎ�ĿŠČƑĚîƙĚ�ĿŠ�ČūūŕĿŠĳ�ƙĚƑǄĿČĚƙ�ċǋ�ǨǦǪǦȡ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ǅĺū�ŠĚĚē�Ŀƥ�ǅĿŕŕ�Šūƥ�
ǋĚƥ�ċĚ�î�ƑĚîŕĿƥǋ�ĿŠ�ƑĚŞūƥĚ�ƑƭƑîŕ�ŕūČîƥĿūŠƙ�îŠē�ƙūŞĚ�ƎūūƑ�ƭƑċîŠ�îƑĚîƙȦ�ØĺĚƑĚîƙ�îƭƥĺūƑĿƥĿĚƙ�ČîŠ�ƎƑūǄĿēĚ�ƑĚŕĿĚĲ�
ƥū�ƥĺĚ�ƭƑċîŠ�ƎūūƑ�ƭƙĿŠĳ�ĚŞĚƑĳĚŠČǋ�ŞĚîƙƭƑĚƙ�ēƭƑĿŠĳ�ĺĚîƥ�ǅîǄĚƙȡ�ƙƭČĺ�ƑĚŕĿĚĲ�ǅĿŕŕ�Šūƥ�ċĚ�îǄîĿŕîċŕĚ�ƥū�ƑƭƑîŕ�
ƎūƎƭŕîƥĿūŠƙ�ĿŠ�ƑĚŞūƥĚ�îƑĚîƙ�ǅĿƥĺūƭƥ�ƙūŞĚ�ĲūƑŞ�ūĲ�î�ƑƭƑîŕ�ČūūŕĿŠĳ�ūƑ�ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�ĿŠĲƑîƙƥƑƭČƥƭƑĚȵî�ƙĚƑ-
ǄĿČĚ�ƥĺîƥ�ŞîƑŒĚƥ�ĲūƑČĚƙ�îƑĚ�ƭŠŕĿŒĚŕǋ�ƥū�ƎƑūǄĿēĚȦ�

ØĺĚƑĚ�ƎūƙƙĿċŕĚȡ�ƑƭƑîŕ�Čūŕē�ČĺîĿŠ�ƙĚƑǄĿČĚƙ�Şîǋ�ČūŠƥĿŠƭĚ�ƥū�ċĚ�ĿŠƥƑūēƭČĚē�ǅĿƥĺ�ĳūǄĚƑŠŞĚŠƥ�ǛŠîŠČĿîŕ�ƙƭƎƎūƑƥ�
îŠē�ĿŠ�ČūŞċĿŠîƥĿūŠ�ǅĿƥĺ�ƎƑūǄĿƙĿūŠ�ūĲ�îĳƑĿČƭŕƥƭƑîŕ�îŠē�ČūŞŞƭŠĿƥǋ�ČūūŕĿŠĳ�ƙĚƑǄĿČĚƙȦ�ØĺĚƑĚ�ƥĺĿƙ�Ŀƙ�Šūƥ�ĲĚîƙĿċŕĚ�
ċĚČîƭƙĚ�ūĲ�ƑĚŞūƥĚŠĚƙƙȡ�ƎūūƑ�Ƒūîē�ČūŠēĿƥĿūŠƙȡ�ŕūŠĳ�ƙƭƎƎŕǋ�ČĺîĿŠƙȡ�ūƑ�ŕîČŒ�ūĲ�ČūŞŞĚƑČĿîŕŕǋ�ƑĚŕĚǄîŠƥ�ƎƑūēƭČƥƙȡ�
ĳūǄĚƑŠŞĚŠƥ�îƭƥĺūƑĿƥĿĚƙ�îŠē�ēĚǄĚŕūƎŞĚŠƥ�ūƑĳîŠĿǕîƥĿūŠƙ�Şƭƙƥ�ƎƑūǄĿēĚ�ŞĿŠĿŞîŕ�ČūūŕĿŠĳ�ĲîČĿŕĿƥĿĚƙȦ���ƎŕîŠ�ƥū�
ēū�ƥĺĿƙ�Şƭƙƥ�îŕƙū�ǅūƑŒ�ĲūƑ�ŕūČîƥĿūŠƙ�ǅĿƥĺūƭƥ�îČČĚƙƙ�ƥū�ƥĺĚ�ƎūǅĚƑ�ĳƑĿē�îŠē�ǅĿƥĺūƭƥ�ƑĚĳƭŕîƑ�ȳƑūîēȴ�ƥƑîŠƙƎūƑƥ�
ČūŠŠĚČƥĿǄĿƥǋ�îŠē�Şƭƙƥ�ĿŠČŕƭēĚ�ƥĺĚ�ĲūŕŕūǅĿŠĳ�ĚŕĚŞĚŠƥƙȠ

• �/ǊĿƙƥĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙ�ƙƭČĺ�îƙ�ƎîƙƙĿǄĚ�ČūūŕĿŠĳȡ�ǅîƥĚƑ�ĚǄîƎūƑîƥĿūŠȡ�ǅĿŠē�ǜūǅȡ�îŠē�ƙĺĚŕƥĚƑ� 
ČūŠƙƥƑƭČƥĿūŠ�ƭƙĿŠĳ�ŕūČîŕ�ŒŠūǅŕĚēĳĚ�îŠē�ŞîƥĚƑĿîŕƙȦ

• �qĚČĺîŠĿČîŕ�ČūūŕĿŠĳ�ēĚǄĿČĚƙ�ƙƭČĺ�îƙ�ĲîŠƙȡ�ČūŞŞƭŠĿƥǋ�ƑĚĲƑĿĳĚƑîƥūƑƙȡ�îŠē�Čūŕē�ƙƥūƑîĳĚ�ċūǊĚƙ�ĲūƑ 
ǄîČČĿŠĚƙ�îŠē�ĚŞĚƑĳĚŠČǋ�ƙƭƎƎŕĿĚƙ�ȳċƑūƭĳĺƥ�ĿŠ�ūČČîƙĿūŠîŕŕǋ�ċǋ�Ƒūîē�ūƑ�îĚƑĿîŕ�ēƑūŠĚƙȴȦ�¹ĺĚƙĚ�ƥĚČĺ-
ŠūŕūĳĿĚƙ�ĚǊĿƙƥ�ċƭƥ�ēĚƎĚŠē�ūŠ�ƙūŞĚ�ĲūƑŞ�ūĲ�ĚŕĚČƥƑĿČ�ƎūǅĚƑ�ƙƭƎƎŕǋȡ�ƥǋƎĿČîŕŕǋ�ċǋ�ūĲĲȹĳƑĿē�ĳĚŠĚƑîƥūƑƙ 
ūƑ�ƎĺūƥūǄūŕƥîĿČ�ūƑ�ūƥĺĚƑ�ƑĚŠĚǅîċŕĚ�ƙūƭƑČĚƙ�ĲūƑ�îƥ�ŕĚîƙƥ�ĺūƭƑƙ�ƎĚƑ�ēîǋ�ǅĿƥĺ�ĳūūē�Čūŕē�ƑĚƥĚŠƥĿūŠȦ

• ��ƎŕîŠ�ƥū�ǛŠîŠČĚȡ�ēĚŕĿǄĚƑȡ�îŠē�ŞîĿŠƥîĿŠ�ƙƭČĺ�ƑƭƑîŕ�ČūūŕĿŠĳ�ĲîČĿŕĿƥĿĚƙȦ
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THE NET-ZERO CHALLENGE
�ĲƥĚƑ�ǨǦǫǦȡ�ČĺîŕŕĚŠĳĚƙ�ǅĿŕŕ�ƑĚŞîĿŠ�ĿŠ�Ĳƭŕŕǋ�ēĚČîƑċūŠĿǕĿŠĳ�ƥĺĚ�ĳƑūǅĿŠĳ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳ�îŠē�ĲƭƑƥĺĚƑ�ēĚ-
ǄĚŕūƎĿŠĳ�ƥĺĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚČūŠūŞǋȦ�'ĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ǅĿŕŕ�ČūŠƥĿŠƭĚ�ƥū�ŕîĳ�îŠē�ƑĚŞîĿŠ�ĿŠ�ŠĚĚē�ūĲ�
ƥĚČĺŠūŕūĳǋȡ�ČîƎîČĿƥǋ�ƙƭƎƎūƑƥȡ�îŠē�ǛŠîŠČĿîŕ�îƙƙĿƙƥîŠČĚȦ�¹ĺĚ�ĳŕūċîŕ�ČūŞŞƭŠĿƥǋ�Şƭƙƥ�ƥĺĚƑĚĲūƑĚ�ċĚ�ƎƑĚƎîƑĚē�ƥū�
ūĲĲƙĚƥ�ƑĚŞîĿŠĿŠĳ�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�ƥĺƑūƭĳĺ�ČîƑċūŠ�îċƙūƑƎƥĿūŠ�ȳĿŠČŕƭēĿŠĳ�ƑĚĲūƑĚƙƥîƥĿūŠȴ�ĿŠ�ūƥĺĚƑ�ƙĚČƥūƑƙ�
ƥū�ŞĚĚƥ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥ�ČŕĿŞîƥĚ�ĳūîŕƙȦ��ƭƥ�ƥĺĿƙ�Ŀƙ�Šūƥ�î�ƑĚŕĿîċŕĚ�ƙƥƑîƥĚĳǋ�ČūŠƙĿēĚƑĿŠĳ�ƥĺĚ�ƥĚČĺŠĿČîŕ�îŠē�
ĚČūŠūŞĿČ�ēĿĲǛČƭŕƥĿĚƙȡ�ƥĺĚ�ĚŠūƑŞūƭƙ�ƙČîŕĚ�ƥĺîƥ�Şîǋ�ċĚ�ŠĚĚēĚēȡ�îŠē�ƎūƥĚŠƥĿîŕŕǋ�ĺĿĳĺ�Čūƙƥƙ�ūĲ�ČîƑċūŠ�ƑĚŞūǄîŕ�
ƥĚČĺŠūŕūĳĿĚƙ�ȳ'ǋŒĚȡ�ØîƥƙūŠȡ�îŠē�eŠūƑƑ�ǨǦǨǧȴȦ

 ūūŕĿŠĳ�ƙƥîŒĚĺūŕēĚƑƙ�îƑūƭŠē�ƥĺĚ�ǅūƑŕēȡ�ĲƑūŞ�ĳūǄĚƑŠŞĚŠƥƙ�ƥū�ČūūŕĿŠĳ�ĿŠēƭƙƥƑĿĚƙ�ƥū�ēĚǄĚŕūƎŞĚŠƥ�ūƑĳîŠĿǕî-
ƥĿūŠƙȡ�ČîŠ�ƙĚĿǕĚ�ƥĺĚ�ūƎƎūƑƥƭŠĿƥǋ�ƥū�ĚŕĿŞĿŠîƥĚ�HOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�ĳƑîēƭîŕŕǋ�ƭƙĿŠĳ�ČŕĚîŠĚƑȡ�ŞūƑĚȹĚĲ-
ǛČĿĚŠƥ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ƙǋƙƥĚŞƙȦ��ŕƥĚƑŠîƥĿǄĚŕǋȡ�ČūūŕĿŠĳ�ēĚŞîŠē�îŠē�ƙƭƎƎŕǋ�Čūƭŕē�ƑĚŞîĿŠ�î�ƎĚƑƙĿƙƥĚŠƥȡ�
ĳƑūǅĿŠĳ�ƎƑūċŕĚŞ�îŠē�ƎƑĚƙĚŠƥ�î�ƑĚîŕ�ūċƙƥîČŕĚ�ƥū�îČĺĿĚǄĿŠĳ�ƥĺĚ�¡îƑĿƙ�ĳūîŕƙȡ�ČŕĿŞîƥĚ�ƑĚƙĿŕĿĚŠČĚȡ�îŠē�ƥĺĚ�¬'HƙȦ�
�ƙ�ƥĺĿƙ�ƑūîēŞîƎ�ƙĺūǅƙȡ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�Şƭƙƥ�ŞîŒĚ�ƥĺĿƙ�ČĺūĿČĚ�ƥūēîǋȦ
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��ƑîŠĳĚ�ūĲ�ǛŠîŠČĿîŕ�ƎƑūēƭČƥƙȡ�ĿŠƙƥƑƭŞĚŠƥƙȡ�îŠē�îƎƎƑūîČĺĚƙ�Ŀƙ�ŠĚĚēĚē�ƥū�ēĚŕĿǄĚƑ�ƙƎĚČĿǛČ�ƙūŕƭƥĿūŠƙ�îŠē�îē-
ēƑĚƙƙ�ƥĺĚ�ēĿǄĚƑƙĿƥǋ�ūĲ�ČūūŕĿŠĳ�îČČĚƙƙ�ŠĚĚēƙ�îŠē�ƥĺĚ�ĚƐƭîŕŕǋ�ēĿǄĚƑƙĚ�ƑîŠĳĚ�ūĲ�ǛŠîŠČĿîŕ�ŠĚĚēƙȦǨǬ�'ĚČĿƙĿūŠƙ�ūŠ�
ĺūǅ�ƥū�îēēƑĚƙƙ�ƙƎĚČĿǛČ�ČūūŕĿŠĳ�ŠĚĚēƙ�îƑĚ�ūĲƥĚŠ�î�ƑĚŕîƥĿǄĚŕǋ�ŞĿŠūƑ�ƎîƑƥ�ūĲ�î�ŞƭČĺ�ŕîƑĳĚƑ�ƎƑūŏĚČƥ�ūƑ�ūċŏĚČƥĿǄĚ�
ȳĚȦĳȦȡ�ƥĺĚ�ēĚƙĿĳŠ�ūĲ�î�ċƭĿŕēĿŠĳȴȦ�GūƑ�ĿŠƙƥîŠČĚȡ�ƥĚŞƎĚƑîƥƭƑĚ�ČūŠƥƑūŕ�Ŀƙ�î�ŞîŏūƑ�ČĺîŕŕĚŠĳĚ�ĲūƑ�ĚĲĲĚČƥĿǄĚ�ēĚŕĿǄĚƑǋ�
ūĲ�ǄîČČĿŠĚƙ�ċƭƥ�Ŀƙ�ūŠŕǋ�ūŠĚ�ūĲ�ŞîŠǋ�ČĺîŕŕĚŠĳĚƙ�ƥĺîƥ�ƎƭċŕĿČ�ĺĚîŕƥĺ�ūĲǛČĿîŕƙ�ĲîČĚȦ�¹ĺĚ�ƑĚƙƭŕƥ�Ŀƙ�ƥĺîƥ�ǛŠîŠČĚ�ĲūƑ�
ČūūŕĿŠĳ�ūĲƥĚŠ�Şƭƙƥ�ċĚ�îēēƑĚƙƙĚē�îƙ�î�ƙĚČūŠēîƑǋ�ČūŠƙĿēĚƑîƥĿūŠ�ūƑ�î�ƙƭċƎƑūŏĚČƥ�ǅĿƥĺĿŠ�î�ċƑūîēĚƑ�ČūŠƥĚǊƥȦ�

COSTS AND BENEFITS
�ƙƙĚƙƙŞĚŠƥ�ūĲ�ǛŠîŠČĚ�ċĚĳĿŠƙ�ǅĿƥĺ�îŠ�îƎƎƑĚČĿîƥĿūŠ�ūĲ�ƥĺĚ�ŞîĳŠĿƥƭēĚ�ūĲ�Čūƙƥƙ�îŠē�ċĚŠĚǛƥƙ�îƙƙūČĿîƥĚē�ǅĿƥĺ�
îŕƥĚƑŠîƥĿǄĚ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȦ�¬ūŞĚ�ŞĚîƙƭƑĚƙ�ǅĿƥĺ�ƥĺĚ�ĳƑĚîƥĚƙƥ�ƎūƥĚŠƥĿîŕ�ċĚŠĚǛƥƙ�îŕƙū�ƑĚƐƭĿƑĚ�ƙƭċƙƥîŠƥĿîŕ�ƭƎȹ
ĲƑūŠƥ�ĿŠǄĚƙƥŞĚŠƥ�îŠē�ĿŠČĚŠƥĿǄĚƙ�ƥū�ūǄĚƑČūŞĚ�ĺĿĳĺĚƑ�ǛƑƙƥ�ČūƙƥƙȦ�GūƑ�ĚǊîŞƎŕĚȡ�ƥĺĚ�T/��ȳǨǦǧǮȴ�/ĲǛČĿĚŠƥ� ūūŕĿŠĳ�
¬ČĚŠîƑĿūȡ�ċîƙĚē�ūŠ�ČūŞŞĚƑČĿîŕ�îēūƎƥĿūŠ�ūĲ�ŞūƑĚȹĚĲǛČĿĚŠƥ�� �ĚƐƭĿƎŞĚŠƥȵîƥ�ŕĚîƙƥ�ĿŠĿƥĿîŕŕǋ�ĺĿĳĺĚƑ�ǛƑƙƥ�Čūƙƥȵ
ƎƑūēƭČĚƙ�ŠĚƥ�ƙîǄĿŠĳƙ�ūĲ�îŕŞūƙƥ�À¬'ǩ�ƥƑĿŕŕĿūŠ�ĲƑūŞ�ǨǦǧǭ�ƥū�ǨǦǫǦȦ�¹ĺĚ�ƙîŞĚ�ĚǊîŞƎŕĚ�ĿŕŕƭƙƥƑîƥĚƙ�î�ĲƭƑƥĺĚƑ�
ĚČūŠūŞĿČ�ƑĚîŕĿƥǋ�ūĲ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�ƥĺîƥ�ǅĺū�Ǝîǋƙ�Ŀƙ�Šūƥ�îŕǅîǋƙ�ǅĺū�ĳîĿŠƙȦ�¹ĺĚ�ċƭŕŒ�ūĲ�ƥĺĚ�ƙîǄĿŠĳƙ�ĲƑūŞ�
ŞūƑĚȹĚĲǛČĿĚŠƥ�� �ČūŞĚƙ�ĿŠ�ƥĺĚ�ĲūƑŞ�ūĲ�ŕūǅĚƑ�ƎūǅĚƑ�ēĚŞîŠē�îŠē�ŕūǅĚƑ�ĚŕĚČƥƑĿČĿƥǋ�ƎƑĿČĚƙȡ�î�ǅĿēĚŕǋ�ƙĺîƑĚē�
ċĚŠĚǛƥȦ��ŠūƥĺĚƑ�ǄĚƑƙĿūŠ�ūĲ�ƥĺĚ�ƙîŞĚ�ƎƑūċŕĚŞ�ĚǊĿƙƥƙ�ǅĺĚŠ�ūǅŠĚƑƙ�ūĲ�ƑĚŠƥîŕ�ƎƑūƎĚƑƥĿĚƙ�ēū�Šūƥ�Ǝîǋ�ĚŠĚƑĳǋ�
Čūƙƥƙ�îŠē�ƥĚŠîŠƥƙ�îƑĚ�ƭŠîċŕĚ�ƥū�ČĺūūƙĚ�ƥĺĚ�� �ĚƐƭĿƎŞĚŠƥ�ūƑ�ĺîǄĚ�ƙĺūƑƥ�ƥĿŞĚ�ĺūƑĿǕūŠƙȦ�

�ŠîŕǋƙĿƙ�ūĲ�ƥĺĚ�Čūƙƥƙ�îŠē�ċĚŠĚǛƥƙ�ūĲ�ŞîŠǋ�ČūūŕĿŠĳ�ūƎƥĿūŠƙ�ĺîƙ�ċĚĚŠ�ƑĚŕîƥĿǄĚŕǋ�ŕĿŞĿƥĚē�ƭŠƥĿŕ�ƑĚČĚŠƥŕǋȡ�îŠē�
ŞîŠǋ�ūĲ�ƥĺĚ�ĚǊîŞƎŕĚƙ�îǄîĿŕîċŕĚ�îƑĚ�ĲƑūŞ�ƥĺĚ�ÀŠĿƥĚē�¬ƥîƥĚƙ�îŠē�ūƥĺĚƑ�ēĚǄĚŕūƎĚē�ŠîƥĿūŠƙȦǨǭ�¹ĺĚ�ŠĚĚēƙȡ�
ČĺîŕŕĚŠĳĚƙȡ�îŠē�ČūŠƙƥƑîĿŠƥƙ�ƥĺîƥ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ĲîČĚ�Şîǋ�ċĚ�ǄĚƑǋ�ēĿĲĲĚƑĚŠƥȡ�ĚƙƎĚČĿîŕŕǋ�ƥĺĚ�ƎūūƑĚƙƥ�îŠē�
Şūƙƥ�ǄƭŕŠĚƑîċŕĚ�ČūƭŠƥƑĿĚƙȦ�TŠ�ƥĺĚ�ŠĚîƑ�ƥĚƑŞȡ�Ŀƥ�Ŀƙ�ƎūƙƙĿċŕĚ�ƥū�ČîƥĚĳūƑĿǕĚ�ūƎƥĿūŠƙ�ċîƙĚē�ūŠ�ƥĺĚĿƑ�ĿŠĿƥĿîŕ�Čūƙƥ�îŠē�
ČūŞƎŕĚǊĿƥǋȦ�¹îċŕĚ�ǫ�ƎƑūǄĿēĚƙ�îŠ�ūǄĚƑǄĿĚǅ�ūĲ�ǛŠîŠČĿîŕ�ŠĚĚēƙ�îČČūƑēĿŠĳ�ƥū�ƙĚČƥūƑȡ�ǅĿƥĺ�ŕĿŒĚŕǋ�ĿŠĿƥĿîŕ�ČîƎĿƥîŕ�
ƑĚƐƭĿƑĚŞĚŠƥƙ�ĲūƑ�î�ƑîŠĳĚ�ūĲ�ƎūƥĚŠƥĿîŕ�ŞĚîƙƭƑĚƙ�îŠē�ƙūƭƑČĚƙ�ūĲ�ĿŠǄĚƙƥŞĚŠƥȡ�ċƭƥ�ŞƭČĺ�ŞūƑĚ�ǅūƑŒ�ƑĚŞîĿŠƙ�ƥū�
ċĚ�ēūŠĚ�ĿŠ�ƥĚƑŞƙ�ūĲ�î�ēĚƥîĿŕĚē�ČūƙƥȶċĚŠĚǛƥ�îŠîŕǋƙĿƙ�ūĲ�ƑūîēŞîƎ�îČƥĿūŠƙȦ�ÀŠČĚƑƥîĿŠƥĿĚƙ�ƑĚĳîƑēĿŠĳ�ƥĺĚ�ƎƑĿǄîƥĚ�
ƙĚČƥūƑ�ƑĚƙƎūŠƙĚ�ƥū�ƎūŕĿČǋ�ŞĚîƙƭƑĚƙ�ūŠ�ƥĺĚ�ƙƭƎƎŕǋ�ȳĚȦĳȦȡ�ĚƐƭĿƎŞĚŠƥ�ŞîŠƭĲîČƥƭƑĚƑƙȴ�îŠē�ēĚŞîŠē�ȳċƭǋĚƑƙ�îŠē�
ƭƙĚƑƙ�ūĲ�ČūūŕĿŠĳȴ�ƙĿēĚƙȡ�îƙ�ǅĚŕŕ�îƙ�ƥĺĚ�ĿŞƎîČƥƙ�îŠē�ǄîŕƭîƥĿūŠ�ēĿĲǛČƭŕƥĿĚƙ�ūĲ�ČŕĿŞîƥĚ�îŠē�¬'H�ċĚŠĚǛƥƙ�îŠē�îŠǋ�
ĿŠēĿƑĚČƥ�ȳƭŠĿŠƥĚŠēĚēȴ�ČūŠƙĚƐƭĚŠČĚƙ�ČūŞƎŕĿČîƥĚ�ƥĺĿƙ�îŠîŕǋƙĿƙȦ�

26 •   Financial challenges and opportunities for sustainable cooling have recently been reviewed in several sources, most recently in SEForAll 
(2020). A series of reports that UNEP has prepared since 2014 assesses the costs of meeting adaptation needs and the adequacy of funds 
available from donor sources. The most recent focuses on health-related needs (UNEP 2018a). 

27 •   Analysis and documentation of cooling measures are becoming increasingly available (e.g., ESMAP (2020a; 2020b; 2020c),  
with many examples). 

FINANCE 
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TABLE 5Ƞ�GĿŠîŠČĿîŕ�sĚĚēƙ��ČČūƑēĿŠĳ�ƥū�¬ĚČƥūƑȡ�gĿŒĚŕǋ�GƭŠēĿŠĳ�¤ĚƐƭĿƑĚŞĚŠƥƙȡ�îŠē�¡ūƥĚŠƥĿîŕ�¬ūƭƑČĚƙ

SECTOR OR 
APPLICATION

NO REGRETS 
OR LOW COST

MEDIUM COST HIGH COST POTENTIAL 
FUNDING 
SOURCE

Food and 
meal cold 
chains

• �qūŠĿƥūƑ�îŠē�
collect data  
on losses

• ��ƙƙĚƙƙ�ƎūŕĿČǋ 
ŞĚîƙƭƑĚƙ 
îŠē�ĳƭĿēîŠČĚ�
ƎîČŒîĳĚƙ

• �/ŠČūƭƑîĳĚ�ƭƙĚ 
of cold boxes for 
Ĳūūē�ĺîŠēŕĿŠĳ

• �¤îĿƙĚ�îǅîƑĚŠĚƙƙ�
ūĲ�îēēĚē�ǄîŕƭĚ��
ūĲ�ƎƑūČĚƙƙĿŠĳ

• �¡ƑūǄĿēĚ�ƙŒĿŕŕƙ 
ƥƑîĿŠĿŠĳ�ĲūƑ 
ƎƑūČĚƙƙĿŠĳ 
ƎŕîŠƥȡ�Ĳūūēȡ�îŠē�
ŞĚîŕ�ƙƭƎƎŕǋ 
cold chains

• �/ŠČūƭƑîĳĚ�
ƑĚƙĚîƑČĺȡ�ēĚ-
ǄĚŕūƎŞĚŠƥȡ�îŠē�
ēĚŞūŠƙƥƑîƥĿūŠ

• � ƑĚîƥĚ�ƑĚ-
ƥƭƑŠȹūŠȹĿŠǄĚƙƥ-
ŞĚŠƥ�ĿŠČĚŠƥĿǄĚƙ�
ƥū�ĚŠČūƭƑîĳĚ�
ƎƑĿǄîƥĚ�ƙĚČƥūƑ�
ĿŠǄĚƙƥŞĚŠƥ

• �'ĚǄĚŕūƎ�îŠē 
ĿŞƎŕĚŞĚŠƥ� 
ĚŠîċŕĿŠĳ�ƑĚĳƭŕî-
ƥūƑǋ�ĚŠǄĿƑūŠŞĚŠƥ

• �¡ƑūǄĿēĚ�ƥĚČĺŠĿČîŕ�
assistance to 
ĲîƑŞĚƑƙ�ĿŠ�Čūŕē�
chains and 
ƎūƙƥĺîƑǄĚƙƥ�
ŞîŠîĳĚŞĚŠƥ

• �'ĚǄĚŕūƎ�ĲƭŠēĿŠĳ�
infrastructure 
for food and 
ŞĚîŕ�ƙƭƎƎŕǋ 
cold chains

• �TŠǄĚƙƥ�ĿŠ�îĳĳƑĚ-
ĳîƥĿūŠȡ�ƎūƙƥĺîƑ-
ǄĚƙƥ�ŞîŠîĳĚ-
ŞĚŠƥ�ĺƭċƙȡ�îŠē 
cold chains

• �'ĚǄĚŕūƎ�Čūŕē�
ČĺîĿŠ�ŕūĳĿƙƥĿČƙ�
that do not 
ƑĚŕǋ�ūŠ�ēĿĚƙĚŕ

• �¡ƭċŕĿČ�ĲƭŠēƙ�
ĲƑūŞ�îĳƑĿČƭŕƥƭƑĚ�
ċƭēĳĚƥƙ

• �'ĚǄĚŕūƎŞĚŠƥ 
ǛŠîŠČĚ 
institutions

• ¡ĺĿŕîŠƥĺƑūƎĿĚƙ

Domestic 
refrigeration

• �TŠČƑĚîƙĚ�
awareness of 
ĿŞƎūƑƥîŠČĚ�ūĲ�
ēūŞĚƙƥĿČ�îŠē�
ƑĚƥîĿŕ�ƑĚĲƑĿĳĚƑ-
ation for food 
ƙîĲĚƥǋȡ�ƐƭîŕĿƥǋȡ�
and nutrition

• �/ŠČūƭƑîĳĚ�
ƑĚƙĚîƑČĺȡ�
ēĚǄĚŕūƎŞĚŠƥȡ�
îŠē�ēĚŞūŠƙƥƑî-
ƥĿūŠȡ�ĚƙƎĚČĿîŕŕǋ�
ƥĺĚƑŞîŕ�ĚŠĚƑĳǋ�
ƙƥūƑîĳĚ�ĲūƑ�
ƥĿŞĚȹūĲȹƭƙĚ�
ŞîŠîĳĚŞĚŠƥ�
ȳƎĚîŒ�ƙĺîǄĿŠĳȴ
and resilience

• �GƭŠē�ĳƑîŠƥƙ�ĲūƑ�
rural households 
îŠē�ČūŞŞƭŠĿ-
ties to purchase 
ēūŞĚƙƥĿČ 
ƑĚĲƑĿĳĚƑîƥĿūŠ

• �qîŠîĳĚ�ƭŠĿŠ-
tended conse-
ƐƭĚŠČĚƙ�ĲūƑ� 
Ĳūūē�ŞîƑŒĚƥƙ

• � ūŞŞĚƑČĿîŕ�
stakeholders 
related to do-
ŞĚƙƥĿČ�ƑĚĲƑĿĳ-
ĚƑîƥĿūŠ�ȳĚȦĳȦȡ�
ŞîŠƭĲîČƥƭƑĚƑƙȡ�
ēĿƙƥƑĿċƭƥūƑƙȡ�ƑĚ-
ƥîĿŕĚƑƙȡ�ĿŠēƭƙƥƑǋ�
îƙƙūČĿîƥĿūŠƙȴ

• �¡ƭċŕĿČ�ĲƭŠēĿŠĳ�
ĲƑūŞ�ĚŠĚƑĳǋ�
ċƭēĳĚƥƙ
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Buildings • �TŠČƑĚîƙĚ�îǅîƑĚ-
ŠĚƙƙ�ūĲ�ƎîƙƙĿǄĚ�
ČūūŕĿŠĳ�ŞĚƥĺūēƙ

• ��ĚŠČĺŞîƑŒ�
ĚŠĚƑĳǋ�ƭƙĚ�ūĲ�
ċƭĿŕēĿŠĳƙȡ�Ǝîƙ-
ƙĿǄĚ�ČūūŕĿŠĳȡ� 
and natural 
ǄĚŠƥĿŕîƥĿūŠ�

• �gĚǄĚƑîĳĚ�ǄîƑĿūƭƙ�
îƎƎƑūîČĺĚƙ�ȳĚȦĳȦȡ�
ƎƑūƎĚƑƥǋȹîƙ-
sessed clean 
ĚŠĚƑĳǋȴ�ƥū�ŕūǅĚƑ�
ǛƑƙƥ�Čūƙƥƙ�ūĲ�
ĚŠĚƑĳǋ�ĚĲǛČĿĚŠƥ�
construction

• �'ĚǄĚŕūƎ�îŠē�
ĚŠĲūƑČĚ�ċƭĿŕēĿŠĳ�
codes to 
accelerate use 
ūĲ�ƎîƙƙĿǄĚ�Čūūŕ-
ĿŠĳ�ƙƥƑîƥĚĳĿĚƙ

• �/ŠĺîŠČĚ�ƥĺĚƑŞîŕ�
insulation 
ūĲ�ċƭĿŕēĿŠĳƙ

• �ÀƙĚ�îƎƎŕĿîŠČĚ�
ŕîċĚŕĿŠĳ�ƥū�
ĿŠēĿČîƥĚ�ĚŠĚƑĳǋ�
ĚĲǛČĿĚŠČǋ

• � ƑĚîƥĚ�ǛŠîŠČĿîŕ�
ĿŠČĚŠƥĿǄĚƙ�ĲūƑ�
ƙƎîČĚ�ČūūŕĿŠĳ

• �¡ƑūǄĿēĚ 
ĿŠČĚŠƥĿǄĚƙ�ĲūƑ 
ĳūūē�ēĚƙĿĳŠ

• �¡ƑūǄĿēĚ�ēĚċƥ�
subsidies for 
ƙƎîČĚ�ČūūŕĿŠĳ

• �'ĚǄĚŕūƎȡ�
ƙƥƑĚŠĳƥĺĚŠȡ�
and enforce 
ŞĿŠĿŞƭŞ�ĚŠĚƑĳǋ�
ƎĚƑĲūƑŞîŠČĚ�
standards 
ĲūƑ�ČūūŕĿŠĳ 
ĚƐƭĿƎŞĚŠƥ

• �¡ƑĿǄîƥĚ�ƙĚČƥūƑ�
ĿŠǄĚƙƥŞĚŠƥƙ 
ĿŠ�ċƭĿŕēĿŠĳƙ

• �¡ƭċŕĿČ�ƙƭƎƎūƑƥ�
ĲƑūŞ�ĚŠĚƑĳǋ�îŠē�
ƭƥĿŕĿƥǋ�ċƭēĳĚƥƙ

• �'ĚǄĚŕūƎŞĚŠƥ�
ǛŠîŠČĚ 
institutions

• �eĿĳîŕĿ� ūūŕĿŠĳ�
/ĲǛČĿĚŠČǋ�¡Ƒū-
ĳƑîŞ�îŠē�ūƥĺĚƑ�
philanthropies

Medical 
supply chains 
and role of 
cooling in 
responding 
to COVID-19

• �¤îĿƙĚ�îǅîƑĚŠĚƙƙ�
ūĲ�ĿŞƎūƑƥîŠČĚ�
ūĲ�ƥĚŞƎĚƑîƥƭƑĚ�
ČūŠƥƑūŕ�ĲūƑ�ŞĚē-
ical product in-
ƥĚĳƑĿƥǋ�ĳĚŠĚƑîŕŕǋ�
îŠē�ƙƎĚČĿǛČîŕŕǋ�
ĲūƑ� ~×T'ȹǧǯ

• �¡ƑūǄĿēĚ�ƙŒĿŕŕƙ�
ƥƑîĿŠĿŠĳ�ĲūƑ�ŞĚē-
ical cold chains

• �¡ƑūŞūƥĚ�ĳƑĚîƥĚƑ�
use of low-cost 
ĿŠƙƭŕîƥĿŠĳ�îŠē�
ČūūŕĿŠĳ�ēĚǄĿČĚƙ

• �/ŠČūƭƑîĳĚ�
ƑĚƙĚîƑČĺȡ�ēĚ-
ǄĚŕūƎŞĚŠƥȡ�îŠē�
ēĚŞūŠƙƥƑîƥĿūŠ

• �/ŠČūƭƑîĳĚ 
ƎƑĿǄîƥĚ�ƙĚČƥūƑ� 
ǛŠîŠČĿŠĳ�
ƥĺƑūƭĳĺ�ƑĚ-
turn-on- 
ĿŠǄĚƙƥŞĚŠƥ 
ĿŠČĚŠƥĿǄĚƙ

• �'ĚǄĚŕūƎ�îŠē�
ĚŠĲūƑČĚ�ĚŠîċŕĿŠĳ�
ƑĚĳƭŕîƥūƑǋ 
ĚŠǄĿƑūŠŞĚŠƥ

• �TŠǄĚƙƥ�ĿŠ�ƎƑū-
ČĚƙƙĿŠĳ�ĺƭċƙ�
îŠē�ŞĚēĿČîŕ� 
cold chains

• �¡ƭċŕĿČ�ĲƭŠēƙ�
ĲƑūŞ�ĺĚîŕƥĺ�
ċƭēĳĚƥƙ

• �'ĚǄĚŕūƎŞĚŠƥ�
ǛŠîŠČĚ 
institutions

• �OĚîŕƥĺȹĲūČƭƙĚē�
international 
ūƑĳîŠĿǕîƥĿūŠƙȡ�
ƎĺĿŕîŠƥĺƑūƎĿĚƙȡ�
partnerships 
îŠē�ǛŠîŠČĿŠĳ�
ĿŠĿƥĿîƥĿǄĚƙ�
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Retail cooling • �¡ƑūǄĿēĚ�ƙŒĿŕŕƙ�
ƥƑîĿŠĿŠĳ�ĲūƑ 
ƑĚƥîĿŕ�ēĿƙƎŕîǋ

• �/ŠČūƭƑîĳĚ�
ƑĚƙĚîƑČĺȡ�ēĚ-
ǄĚŕūƎŞĚŠƥȡ�îŠē�
ēĚŞūŠƙƥƑîƥĿūŠ

• �/ŠČūƭƑîĳĚ�
ƎƑĿǄîƥĚ�ƙĚČƥūƑ�Ǜ-
ŠîŠČĿŠĳ�ƥĺƑūƭĳĺ�
return-on-in-
ǄĚƙƥŞĚŠƥ 
ĿŠČĚŠƥĿǄĚƙ

•  Fund rural retail-
ers to purchase 
sustainable 
ƑĚƥîĿŕ�ČūūŕĿŠĳ 
ĚƐƭĿƎŞĚŠƥ

• � ūŞŞĚƑČĿîŕ�
stakeholders 
related to retail 
ČūūŕĿŠĳ�ȳĚȦĳȦȡ�
ŞîŠƭĲîČƥƭƑĚƑƙȡ�
ēĿƙƥƑĿċƭƥūƑƙȡ�
ƑĚƥîĿŕĚƑƙȴ

Animal 
management

• �¤îĿƙĚ�îǅîƑĚ-
ŠĚƙƙ�ūĲ�îŠĿŞîŕ� 
heat stress

• �¡ƑūǄĿēĚ�ƙŒĿŕŕƙ�
ƥƑîĿŠĿŠĳ�ĲūƑ�Čūūŕ-
ĿŠĳ�ūĲ�ŕĿǄĚƙƥūČŒ

• �'ĚǄĚŕūƎ�ČĚŕŕ�
phone apps to 
ĿŠĲūƑŞ�ƎîƙƥūƑîŕ�
herders about 
land areas with 
ēƑūƭĳĺƥ�îŠē�
heat stress risks

• �/ŠČūƭƑîĳĚ�
research and 
ēĚǄĚŕūƎŞĚŠƥ

• �/ŠČūƭƑîĳĚ 
ƎƑĿǄîƥĚ�ƙĚČƥūƑ 
ǛŠîŠČĿŠĳ�
ƥĺƑūƭĳĺ�ƑĚ-
ƥƭƑŠȹūŠȹĿŠǄĚƙƥ-
ŞĚŠƥ�ĿŠČĚŠƥĿǄĚƙ

• �'ĚǄĚŕūƎ�îŠē�
ĚŠĲūƑČĚ�ĚŠîċŕĿŠĳ�
ƑĚĳƭŕîƥūƑǋ 
ĚŠǄĿƑūŠŞĚŠƥ

• �HĿǄĚ�ĳƑîŠƥƙ�
ƥū�ĲîƑŞĚƑƙ�ĲūƑ�
îŠĿŞîŕ�ĺĚîƥ�
ƙƥƑĚƙƙ�ŞĿƥĿĳîƥĿūŠ�
ĚƐƭĿƎŞĚŠƥ�îŠē�
ƥĚČĺŠūŕūĳǋ

• �GƭŠē�ēĚŞūŠ-
stration of and 
ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�
ƙƭƙƥîĿŠîċŕĚȡ�ǕĚ-
ƑūȹĚŠĚƑĳǋ�Čūūŕ-
ĿŠĳ�îƎƎƑūîČĺĚƙȡ�
ƥĚČĺŠūŕūĳĿĚƙȡ�
îŠē�ĚƐƭĿƎŞĚŠƥ�
ĲūƑ�ŕĿǄĚƙƥūČŒ�
ČūūŕĿŠĳ

• �TŠǄĚƙƥ�ĿŠ�ČūŞ-
ŞĚƑČĿîŕ�îŠē�
ŞūċĿŕĚ�ƙĚŞĚŠ�
stations and 
associated  
cold chains

• �¡ƭċŕĿČ�ĲƭŠēƙ�
ĲƑūŞ�îĳƑĿČƭŕƥƭƑĚ�
ċƭēĳĚƥƙ

• �'ĚǄĚŕūƎŞĚŠƥ�
ǛŠîŠČĚ� 
institutions

• �sūŠĳūǄĚƑŠŞĚŠ-
ƥîŕ�ūƑĳîŠĿǕîƥĿūŠƙ�
and philan-
thropies with a 
focus on rural 
îĳƑĿČƭŕƥƭƑĚ�îŠē�
ēĚǄĚŕūƎŞĚŠƥ
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Thermal 
comfort

• �'ĚǄĚŕūƎ�ƥūūŕƙ�ƥū�
calculate poten-
tial risk and cost 
of heat stress in 
ŞūƙƥȹǄƭŕŠĚƑîċŕĚ�
urban and 
rural areas

• �¡ƑūǄĿēĚ�ƙŒĿŕŕƙ�
ƥƑîĿŠĿŠĳ�ĲūƑ�
sustainable 
ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�
ĚƐƭĿƎŞĚŠƥ

• �/ŠČūƭƑîĳĚ�
ƑĚƙĚîƑČĺȡ�ēĚ-
ǄĚŕūƎŞĚŠƥȡ�îŠē�
ēĚŞūŠƙƥƑîƥĿūŠ

• � ƑĚîƥĚ�ƑĚ-
ƥƭƑŠȹūŠȹĿŠǄĚƙƥ-
ŞĚŠƥ�ĿŠČĚŠƥĿǄĚƙ�
ĲūƑ�ƎƑĿǄîƥĚ�ƙĚČƥūƑ�
ǛŠîŠČĿŠĳ

• �'ĚǄĚŕūƎ�îŠē�
ĿŞƎŕĚŞĚŠƥ�ŞĚî-
ƙƭƑĚƙ�ƥū�ĿŞƎƑūǄĚ�
ĚŠîċŕĿŠĳ�ƑĚĳƭŕî-
ƥūƑǋ�ĚŠǄĿƑūŠŞĚŠƥ

• � ƑĚîƥĚ�ƑĚ-
ƥƭƑŠȹūŠȹĿŠǄĚƙƥ-
ŞĚŠƥ�ĿŠČĚŠƥĿǄĚƙ�
ĲūƑ�ƎƑĿǄîƥĚ�ƙĚČƥūƑ�
ǛŠîŠČĿŠĳ

•  Expand access 
ƥū�ǛŠîŠČĿŠĳ�ĲūƑ�
ƙƎîČĚ�ČūūŕĿŠĳ

•  Fund installation 
of sustain-
îċŕĚ�ČūūŕĿŠĳ�
ĚƐƭĿƎŞĚŠƥ�
approaches in 
ČŕĿŠĿČƙȡ�ĺūƙƎĿƥîŕƙȡ�
ƙČĺūūŕƙȡ�îŠē�
workplaces

• �� ūŞŞĚƑČĿîŕ�
stakeholders 
with interest in 
ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�
ȳĚȦĳȦȡ�ŞîŠƭĲîČ-
ƥƭƑĚƑƙȡ�ēĿƙƥƑĿċƭ-
ƥūƑƙȡ�ƑĚƥîĿŕĚƑƙȴ

• �GƭŠēĿŠĳ�ƙūƭƑČĚƙ�
with interest in 
ĺĚîŕƥĺ�ƎƑūŞūƥĿūŠ

Transport 
standards 
and modal 
shifts

• �'ĚǄĚŕūƎ 
ĳƭĿēĚŕĿŠĚƙ�ĲūƑ 
Şūēîŕ�ƙĺĿĲƥƙ�

• �'ĚǄĚŕūƎ�ƥĚČĺŠūŕ-
ūĳǋ�ūƎƥĿūŠƙ�ŕĿƙƥ

• � ūŠǄĚŠĚ�
ĳūǄĚƑŠŞĚŠƥƙȡ�
international 
ūƑĳîŠĿǕîƥĿūŠƙȡ�
ŞîŠƭĲîČƥƭƑ-
ĚƑƙȡ�îŠē�ūƥĺĚƑ�
stakeholders on 
ƥƑîŠƙƎîƑĚŠČǋ�
and policies re-
ŕîƥĿŠĳ�ƥū�ǄĚĺĿČŕĚ�
ĲƭĚŕ�ČūŠƙƭŞƎƥĿūŠ�
îŠē�ĚŞĿƙƙĿūŠƙ�

•  Expand skills 
ƥƑîĿŠĿŠĳ�ƑĚŕîƥĚē�
ƥū�ŞūċĿŕĚ�îĿƑ�
ČūŠēĿƥĿūŠĿŠĳ�
ŞîĿŠƥĚŠîŠČĚ

• �'ĚǄĚŕūƎȡ�ĿŞƎŕĚ-
ŞĚŠƥȡ�îŠē�ĚŠ-
force standards

• �'ĚŞūŠƙƥƑîƥĚ�
and pilot new 
ƥĚČĺŠūŕūĳǋ�ĲūƑ�
ŕūǅȹĚŞĿƙƙĿūŠ�
ŞūċĿŕĚ�îĿƑ 
ČūŠēĿƥĿūŠĿŠĳ

• ��Ƒūîē�ƑîŠĳĚ�
of public and 
ƎƑĿǄîƥĚ�ƙƥîŒĚ-
ĺūŕēĚƑƙ�ĿŠǄūŕǄĚē�
in transport

• �'ĚǄĚŕūƎŞĚŠƥ�
ǛŠîŠČĚ 
institutions

• �sūŠĳūǄĚƑŠŞĚŠ-
ƥîŕ�ūƑĳîŠĿǕîƥĿūŠƙ
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MEDIUM COST HIGH COST POTENTIAL 
FUNDING 
SOURCE

Urban 
planning

• �TēĚŠƥĿĲǋ�ĚŠĚƑ-
ĳǋȹĚĲǛČĿĚŠČǋ�
options and ex-
ĿƙƥĿŠĳ�ŞĿƥĿĳîƥĿūŠ�
opportunities

• � ƑĚîƥĚ�ĺĚîƥ�ēîƥî�
ŞîƎƙ�ūĲ�ČĿƥĿĚƙ

•  Expand urban 
ĲūƑĚƙƥƑǋ�ĚĲĲūƑƥƙ

•  Establish 
ƑĚƐƭĿƑĚŞĚŠƥƙ 
ĲūƑ�ĚŠĚƑĳǋ�ĚĲǛ-
ČĿĚŠČǋȡ�ƙūŕîƑȹƑĚ-
ǜĚČƥĿǄĚ�ƑūūĲƙȡ�
and walls in 
ċƭĿŕēĿŠĳ�ČūēĚƙ

• �TŠČƑĚîƙĚ�ƑĚǜĚČ-
ƥĿǄĚ�ĿŠĲƑîƙƥƑƭČ-
ture in urban 
ƙĚƥƥĿŠĳƙ

• ��ƭĿŕē�ƥĺĚƑŞîŕ�
networks

• �gîƭŠČĺ�ēĚŞūŠ-
strations and 
pilots of urban 
ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ

• ��ƭĿŕē�ƥĺĚƑŞîŕ�
networks 

• � ūŕŕîċūƑî-
ƥĿǄĚ�ĿŠĿƥĿîƥĿǄĚƙ�
focused on 
ČŕĿŞîƥĚ�ČĺîŠĳĚ�
îŠē�ČĿƥĿĚƙ�ȳĚȦĳȦȡ�
 ǪǦȫ�'ĚǄĚŕūƎ-
ŞĚŠƥ�ǛŠîŠČĚ�
institutions with 
sustainable 
ČĿƥǋ�ƎƑūĳƑîŞƙȴ

• �sĚǅ�ǛŠîŠČĿîŕ�
ƎƑūēƭČƥƙ�ȳĚȦĳȦȡ�
ƑĚƙĿŕĿĚŠČĚ�ċūŠēƙȴ

Note:  ūƙƥ�ČîƥĚĳūƑĿĚƙ�ȳŕūǅȡ�ŞĚēĿƭŞȡ�ĺĿĳĺȴ�ǅĚƑĚ�îƙƙĿĳŠĚē�ƥū�ĳƑūƭƎƙ�ūĲ�îČƥĿūŠƙ�ƥîŒĿŠĳ�îŠ�ĚČūŠūŞǋȹǅĿēĚ�ƎĚƑ-
ƙƎĚČƥĿǄĚȦ� ūƙƥƙ�ĿŠČŕƭēĚ�îŕŕ�ƙƥƑîƥĚĳǋȹ�îŠē�ƎƑūĳƑîŞȹƑĚŕîƥĚē�Čūƙƥƙ�ƥĺîƥ�îŕŕ�ƙƥîŒĚĺūŕēĚƑƙ�îŠē�ƎîƑƥĿČĿƎîŠƥƙ�ȳƎƭċŕĿČȡ�
ƎƑĿǄîƥĚȡ�ĿŠēĿǄĿēƭîŕƙȴ�ĿŠČƭƑ�ȳGîŒĺƑĿ�Ěƥ�îŕȦ�ǨǦǧǭȴȦ�¹ĺĚ�ƑĚŕîƥĿǄĚŕǋ�ĺĿĳĺ�ĚČūŠūŞĿČ�Čūƙƥ�ūĲ�ƎūŕĿČĿĚƙ�îŠē�ƑĚĳƭŕîƥĿūŠƙ�
ĿŠČŕƭēĚƙ�ƎƭċŕĿČ�îŠē�ƎƑĿǄîƥĚ�Čūƙƥƙ�ƥĺƑūƭĳĺūƭƥ�ƥĺĚ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ƥĿŞĚĲƑîŞĚ�ūĲ�ƥĺĚ�ƑĚĳƭŕîƥĿūŠȡ�ǅĺĚƑĚîƙ�ƥĺĚ�
ŕūǅĚƑ�Čūƙƥƙ�ūĲ�ǛŠîŠČĿîŕ�ĿŠČĚŠƥĿǄĚƙ�ēū�Šūƥ�ĿŠČŕƭēĚ�ƥƑîŠƙĲĚƑ�ƎîǋŞĚŠƥ�ČūŞƎūŠĚŠƥƙ�ȳǅĺĿČĺ�îƑĚ�Šūƥ�ČūƭŠƥĚē�îƙ�
ĚČūŠūŞĿČ�ČūƙƥƙȴȦ� ūƙƥƙ�ǅĚƑĚ�ĚƙƥĿŞîƥĚē�ċîƙĚē�ūŠ�ĺĿƙƥūƑĿČ�ƥĚČĺŠĿČîŕ�îŠē�Čūƙƥ�ČĺîƑîČƥĚƑĿƙƥĿČƙ�ūĲ�ƙĿŞĿŕîƑ�ƎƑū-
ĳƑîŞƙ�ȳqĿƙŕĿČŒ�îŠē�sƭƙƙċîƭŞ�ǨǦǧǫȫ�¤Ě¬Ǝî�ǨǦǧǮȴȦ�

ACCESSING CAPITAL
�ƥ�î�ČūŞŞĚƑČĿîŕ�ŕĚǄĚŕȡ�ŕîƑĳĚ�îĿƑ�ČūŠēĿƥĿūŠĚƑ�ŞîŠƭĲîČƥƭƑĚƑƙ�îƑĚ�ǅĚŕŕ�ƑĚƙūƭƑČĚē�îŠē�ĺîǄĚ�ĳūūē�îČČĚƙƙ�ƥū�
ƎƑĿǄîƥĚ�ČîƎĿƥîŕȡ�ċƭƥ�ƥĺĚƑĚ�îƑĚ�ČūŠČĚƑŠƙ�ƥĺîƥ�ƥĺĚƙĚ�ČūŞƎîŠĿĚƙ�ƑĚŞîĿŠ�ǅĚēēĚē�ƥū�ƥĺĚ�ĚƙƥîċŕĿƙĺĚē�ǄîƎūƑ�ČūŞ-
ƎƑĚƙƙĿūŠ�ČǋČŕĚ�îŠē�ĺîǄĚ�ċĚĚŠ�ƙŕūǅ�ƥū�ƑĿƙŒ�ŕîƑĳĚ�ĿŠǄĚƙƥŞĚŠƥƙ�ĿŠ�¤ʁ'�îŠē�ŞîŒĚ�ƥĺĚ�ĚǄĚŠ�ŕîƑĳĚƑ�ĿŠǄĚƙƥŞĚŠƥƙ�
ƑĚƐƭĿƑĚē�ƥū�ēĚǄĚŕūƎ�îŠē�ČūŞŞĚƑČĿîŕĿǕĚ�ĿŠŠūǄîƥĿǄĚ�îŕƥĚƑŠîƥĿǄĚƙȦ�¹ĺƭƙȡ�ƥĺĚ�Hŕūċîŕ� ūūŕĿŠĳ�¡ƑĿǕĚ�ǅîƙ�ēĚƙĿĳŠĚē�
ƥū�îƥƥƑîČƥ�ĿŠƥĚƑĚƙƥ�ĿŠ�ƑîēĿČîŕ�ĿŠŠūǄîƥĿūŠ�ĿŠ�� �ĚƐƭĿƎŞĚŠƥȦǨǮ�¹ĺĚ�ČĺîŕŕĚŠĳĚ�Ŀƙ�ŞîƑŒĚƥ�îČČĚƎƥîŠČĚ�ūĲ�ƥǋƎĿČîŕŕǋ�
ĺĿĳĺĚƑ�ǛƑƙƥ�Čūƙƥƙ�ĲūƑ�ŞūƑĚȹĚĲǛČĿĚŠƥ�ƎƑūēƭČƥƙȡ�ǅĺĿČĺ�ČîŠ�ċĚ�îēēƑĚƙƙĚē�ƥĺƑūƭĳĺ�q/¡¬ȡ�ČūŠƙƭŞĚƑ�ƙƭċƙĿēĿĚƙ�
ȳĚȦĳȦȡ�ƭƥĿŕĿƥǋ�ƑĚċîƥĚ�ƎƑūĳƑîŞƙȴȡ�îŠē�ĿŠŠūǄîƥĿǄĚ�îƎƎƑūîČĺĚƙ�ƙƭČĺ�îƙ�ċƭŕŒ�ƎƑūČƭƑĚŞĚŠƥȦǨǯ�¬ūŞĚ�ŞĿǊ�ūĲ�ƎƭċŕĿČ�
îŠē�ƎƑĿǄîƥĚ�ƙƭƎƎūƑƥ�Şîǋ�ċĚ�ŠĚĚēĚē�ƥū�ƎƑūŞūƥĚ�ĳƑĚîƥĚƑ�ƑĿƙŒ�ƥîŒĿŠĳ�îŠē�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�¤ʁ'�îŠē�ĿŠŠūǄîƥĿūŠȦ

�ŕƥĺūƭĳĺ�ƥĺĚƑĚ�Ŀƙ�ƥƑîČŒĿŠĳ�îŠē�ƑĚƎūƑƥĿŠĳ�ūĲ�ēūŠūƑ�ĲƭŠēĿŠĳ�ĲūƑ�ƑĚƙĿŕĿĚŠČĚ�ȳ�ƭČĺŠĚƑ�Ěƥ�îŕȦ�ǨǦǧǯȴ�îŠē�ƙūŞĚ�
ĲƭŠēĿŠĳ�ĲƑūŞ�ƎƭċŕĿČ�ċƭēĳĚƥƙȡ�ēîƥî�ūŠ�ƎƑĿǄîƥĚ�ƙĚČƥūƑ�ǛŠîŠČĿŠĳ�ĲūƑ�îēîƎƥîƥĿūŠ�ĺîǄĚ�ċĚĚŠ�ēĿĲǛČƭŕƥ�ƥū�ūċƥîĿŠ�
ċĚČîƭƙĚ�ēĚǛŠĿƥĿūŠƙ�ūĲ�ǛŠîŠČĿŠĳ�ČîƥĚĳūƑĿĚƙ�îƑĚ�ĿŠČūŠƙĿƙƥĚŠƥȦ��ŕƙūȡ�ƙƭČĺ�ĿŠǄĚƙƥŞĚŠƥƙ�ɁîƑĚ�ūĲƥĚŠ�ĿŠƥĚĳƑîƥĚē�ĿŠƥū�
ċƭƙĿŠĚƙƙ�îČƥĿǄĿƥĿĚƙ�îŠē�îƑĚ�ƥĺĚƑĚĲūƑĚ�ƑîƑĚŕǋ�ƙƥîŠēȹîŕūŠĚ�îČƥĿǄĿƥĿĚƙ�ūƑ�îŞūŠĳ�ƥĺūƙĚ�ČîŕŕĚē�ɃîēîƎƥîƥĿūŠɄȡ�ŞîŒĿŠĳ�

28 •   Three of the eight finalists and the two winners of the prize are established AC equipment manufacturers (Kalanki, Winslow, and Campbell 
2021; www.globalcoolingprize.org).

29 •   There are many small regional air conditioning companies that may not be as well-resourced as their large multinational competitors but 
have significant market share in their country or region. These companies may need help obtaining financing on commercial terms.
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ƥĺĚŞ�ĺîƑē�ƥū�ƥƑîČŒ�ūƑ�ŞūŠĿƥūƑȦ�¬ĿŞĿŕîƑŕǋȡ�ĿŠǄĚƙƥŞĚŠƥ�ēîƥîċîƙĚƙ�ŕîČŒ�ƥĺĚ�ČūŠƥĚǊƥƭîŕ�ĿŠĲūƑŞîƥĿūŠ�ŠĚĚēĚē�ƥū�ĿēĚŠƥĿĲǋ�
ǅĺĚƥĺĚƑ�îŠ�ĿŠǄĚƙƥŞĚŠƥ�ĺîƙ�îŠǋ�ƑĚŕĚǄîŠČĚ�ƥū�îēîƎƥîƥĿūŠ�ūƑ�Şîǋ�ċĚ�ƥūū�ƙĚŠƙĿƥĿǄĚ�ƥū�ƑĚŕĚîƙĚɂ�ȳÀs/¡�ǨǦǧǮîȡ�ǨǫȴȦ�
¹ĺĚ�îŞūƭŠƥƙ�ƑĚƎūƑƥĚē�ĺîǄĚ�ƥĚŠēĚē�ƥū�ċĚ�ŞūēĚƙƥȫ�ĲūƑ�ĚǊîŞƎŕĚȡ�ƥĺĚ�Hŕūċîŕ�gîŠēƙČîƎĚ�ūĲ� ŕĿŞîƥĚ�GĿŠîŠČĚ�ǨǦǧǯ�
ƑĚƎūƑƥ�ȳ�ƭČĺŠĚƑ�Ěƥ�îŕȦ�ǨǦǧǯȴ�ĲūƭŠē�ƥĺîƥ�îēîƎƥîƥĿūŠ�ǜūǅƙ�ǅĚƑĚ�À¬'ǩǦ�ċĿŕŕĿūŠ�ȳîŕŞūƙƥ�îŕŕ�ċĿȹ�îŠē�ŞƭŕƥĿŕîƥĚƑîŕ�
ČŕĿŞîƥĚ�ǛŠîŠČĚ�ĲūƑŞîŕŕǋ�ŕîċĚŕĚē�ĲūƑ�ɁîēîƎƥîƥĿūŠɂȴȡ�ǄĚƑƙƭƙ�À¬'ǫǩǭ�ċĿŕŕĿūŠ�ĲūƑ�ŞĿƥĿĳîƥĿūŠ�ĲūƑ�ǨǦǧǭȬǧǮȡ�ǅĿƥĺ�îŠūƥĺĚƑ�
À¬'ǧǨ�ċĿŕŕĿūŠ�ĲūƑ�ČƑūƙƙȹƙĚČƥūƑîŕ�îŕŕūČîƥĿūŠȦ

FINANCING ACCESS TO COOLING—AN ADDED CHALLENGE
¬ūŞĚ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ǅĿŕŕ�ċĚ�ēĿĲǛČƭŕƥ�ƥū�ƎƑūǄĿēĚ�ǅĿƥĺūƭƥ�ƙūŞĚ�ČūŞċĿŠîƥĿūŠ�ūĲ�ŠĚǅ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�îŠē�ƎƭċŕĿČ�
ƙƭƎƎūƑƥȦ�¹ĺĿƙ�ĿŠČŕƭēĚƙ�ƙŞîŕŕ�ĲîƑŞĚƑƙ�îŠē�ǛƙĺĚƑĲūŕŒ�ǅĿƥĺūƭƥ�îČČĚƙƙ�ƥū�Čūŕē�ČĺîĿŠƙ�ƥū�ƎƑĚƙĚƑǄĚ�ƥĺĚĿƑ�ƎƑūēƭČƥƙȡ�
ĺĚîŕƥĺ�ƎƑūǄĿēĚƑƙ�ƥĺîƥ�ēĚƎĚŠē�ūŠ�ČūūŕĿŠĳ�ĲūƑ�ēĚŕĿǄĚƑǋ�ūĲ�ǄîČČĿŠĚƙ�ƥū�ƑƭƑîŕ�îƑĚîƙȡ�îŠē�ƙŕƭŞ�ēǅĚŕŕĚƑƙ�ĚǊƎūƙĚē�ƥū�
ĚǊƥƑĚŞĚ�ĺĚîƥȦ�qĚĚƥĿŠĳ�ƥĺĚƙĚ�ŠĚĚēƙ�ĿŠǄūŕǄĚƙ�ƙĚǄĚƑîŕ�ČĺîŕŕĚŠĳĚƙȡ�ĿŠČŕƭēĿŠĳ�ĺĿĳĺ�ƥƑîŠƙîČƥĿūŠ�Čūƙƥƙ�îƙƙūČĿîƥĚē�ǅĿƥĺ�
ƙĚƑǄĿŠĳ�ŞîŠǋ�ɁƭŠČƑĚēĿƥǅūƑƥĺǋɂ�ƙŞîŕŕ�ČƭƙƥūŞĚƑƙȦ�¬ĚǄĚƑîŕ�ĿŠŠūǄîƥĿǄĚ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ĺîǄĚ�ƙĺūǅŠ�ƎƑūŞĿƙĚ�ĲūƑ�
ŞĚĚƥĿŠĳ�ƥĺĚƙĚ�ŠĚĚēƙȡ�ĿŠČŕƭēĿŠĳ�ĲîƑŞĚƑ�ƎƑūēƭČĚƑ�ūƑĳîŠĿǕîƥĿūŠƙȡ�Ǝîǋȹîƙȹǋūƭȹĳūȡ� îî¬ȡ�îŠē�ƎƭċŕĿČ�ċƭŕŒ�ƎƑūČƭƑĚ-
ŞĚŠƥƙ�ȳ'ƑĚǋĲƭƙƙ�Ěƥ�îŕȦ�ǨǦǨǦȫ�¬/ĲūƑ�ŕŕ�ǨǦǧǯîȫ�ǨǦǨǦȴȦ� ūūŕĿŠĳ�ĲūƑ�ēĚŕĿǄĚƑǋ�ūĲ�ƎƭċŕĿČ�ĺĚîŕƥĺ�îŠē�ƎƑūƥĚČƥĿūŠ�ūĲ�ƙŕƭŞ�
ēǅĚŕŕĚƑƙ�ĲƑūŞ�ĺĚîƥ�ĚǊƥƑĚŞĚƙ�Ŀƙ�ŕĿŒĚŕǋ�ƥū�ƑĚŞîĿŠ�ēĚƎĚŠēĚŠƥ�ūŠ�ƎƭċŕĿČ�ċƭēĳĚƥƙ�îŠē�ēūŠūƑ�ƙƭƎƎūƑƥȦ

¹ƑîČŒĿŠĳ�ǛŠîŠČĿŠĳ�ĲūƑ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�Ŀƙ�îŠūƥĺĚƑ�ƭƑĳĚŠƥ�ŠĚĚēȦǩǦ��ƙ�î�ƑĚČĚŠƥ�¬/GūƑ�ŕŕ�eŠūǅŕĚēĳĚ��ƑĿĚĲ�ĿŠēĿČîƥĚēȡ�
Ɂî�ĲūƑŞîŕ�ƥƑîČŒĿŠĳ�ĚĲĲūƑƥ�ƥū�ƭŠēĚƑƙƥîŠē�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ǛŠîŠČĚ�ƑĚŞîĿŠƙ�î�ŒĚǋ�ŠĚĚē�ĲūƑ�ƥĺĚ�ČūŞŞƭŠĿƥǋ�ĿŠ�ūƑēĚƑ�
ƥū�ĚƙƥîċŕĿƙĺ�î�ČūŞƎƑĚĺĚŠƙĿǄĚ�ċîƙĚŕĿŠĚ�ĲūƑ�ĿŠǄĚƙƥŞĚŠƥȡ�ƭŠēĚƑƙƥîŠē�ƥĺĚ�ƥƑĚŠēƙ�îŠē�ĳîƎƙȡ�îŠē�ƥū�ƑĚēĿƑĚČƥ�ĚĲĲūƑƥƙ�
ǅĺĚƑĚ�ĲƭƑƥĺĚƑ�ĚĲĲūƑƥ�Ŀƙ�ƑĚƐƭĿƑĚēȦɂ�qĚĚƥĿŠĳ�ƥĺĿƙ�ŠĚĚē�ǅĿŕŕ�Šūƥ�ċĚ�Ěîƙǋ�ċĚČîƭƙĚ�Ɂî�ƙƭċƙƥîŠƥĿǄĚ�ŞĚƥĺūēūŕūĳǋ�ƥū�ƥƑîČŒ�
îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ǛŠîŠČĚ�ǅūƭŕē�ƥĺĚƑĚĲūƑĚ�ƑĚČūĳŠĿǕĚ�ƥĺîƥ�ČūūŕĿŠĳ�ǛŠîŠČĚ�ĚǊĿƙƥƙ�îƙ�î�ƙƭċƙĚƥ�ūĲ�ǛŠîŠČĚ�ĲūƑ�îČČĚƙƙ�
ƥū�ĚŠĚƑĳǋȡ�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋȡ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋȡ�îŠē�ŠūŠȹĚŠĚƑĳǋ�ĿŠǄĚƙƥŞĚŠƥ�îČƑūƙƙ�ƥĺĚ�ƙƎĚČƥƑƭŞ�ūĲ�ČūūŕĿŠĳ�
ŠĚĚēƙɂ�ȳ¬/GūƑ�ŕŕ�ǨǦǨǦȡ�ǧǧȴȦ

FINANCING CHALLENGES FOR CITIES
GĿŠîŠČĿŠĳ�ĲūƑ�ČĿƥǋ�ƎŕîŠŠĿŠĳ�îŠē�ĺĚîƥ�îČƥĿūŠ�ƎŕîŠƙ�Ŀƙ�îŠūƥĺĚƑ�ČîƥĚĳūƑǋ�ūĲ�ŠĚĚēȦ�¹ĺĿƙ�ČĺîŕŕĚŠĳĚ�ǅîƙ�îēēƑĚƙƙĚē�ĿŠ�
î�H Gȶ/ƭƑūƎĚîŠ��îŠŒ�ĲūƑ�¤ĚČūŠƙƥƑƭČƥĿūŠ�îŠē�'ĚǄĚŕūƎŞĚŠƥ�ƎƑūŏĚČƥ�ĲūƑ�î�ĳƑĚĚŠ�ČĿƥĿĚƙ�ĲîČĿŕĿƥǋ�ƥū�ƙƭƎƎūƑƥ�ČŕĿŞîƥĚ�
ŞĿƥĿĳîƥĿūŠ�îŠē�îēîƎƥîƥĿūŠ�ĿŠĿƥĿîƥĿǄĚƙ�ĿŠ�ǧǦ�ČĿƥĿĚƙ�ƥĺîƥ�ĿŠČŕƭēĚƙ�îŞūŠĳ�Ŀƥƙ�ūċŏĚČƥĿǄĚƙ�ɁČūŠČĚƙƙĿūŠîŕ�ǛŠîŠČĿîŕ�ĿŠ-
ƙƥƑƭŞĚŠƥƙ�ƥĺîƥ�ǅĿŕŕ�îŕŕūǅ�îŞċĿƥĿūƭƙ�ĿŠǄĚƙƥŞĚŠƥƙ�ĿŠ�ČŕĿŞîƥĚȹƑĚƙĿŕĿĚŠƥ�ƭƑċîŠ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ƙƭČĺ�îƙ�ēĿƙƥƑĿČƥ�ĺĚîƥĿŠĳȬ
ČūūŕĿŠĳȡ�ŕūǅȹČîƑċūŠ�ċƭĿŕēĿŠĳƙȡ�îŠē�ƙūŕĿē�ǅîƙƥĚ�ŞîŠîĳĚŞĚŠƥɂ�ȳH G�ǨǦǧǮȡ�/¬q¡�ǨǦǨǦČȴȦ

qƭČĺ�ūĲ�ƥĺĚ�ǛŠîŠČĿŠĳ�ŠĚĚēĚē�ĲūƑ�ČĿƥĿĚƙ�îŠē�ƎƑūǄĿēĿŠĳ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�Şƭƙƥ�ċĚ�ƙūŞĚ�ČūŞċĿŠîƥĿūŠ�ūĲ�ĳƑîŠƥƙ�
îŠē�ĺĿĳĺŕǋ�ČūŠČĚƙƙĿūŠîŕ�ŕūîŠƙȦ�Ɂ¬ƭČĺ�ĲƭŠēƙ�îƑĚ�ČƑĿƥĿČîŕ�ĲūƑ�ŞƭŕƥĿƎŕĚ�ƎƭƑƎūƙĚƙȡ�ĿŠČŕƭēĿŠĳ�ƥĚČĺŠĿČîŕ�îƙƙĿƙƥîŠČĚ�ĲūƑ�
ČūƭŠƥƑǋ�ČŕĿŞîƥĚ�ƎƑūĳƑîŞƙ�ūƑ�s' ƙ�îŠē�ĚŠîċŕĿŠĳ�ƎūŕĿČĿĚƙ�îƥ�ƥĺĚ�ŠîƥĿūŠîŕ�îŠē�ŕūČîŕ�ŕĚǄĚŕȡ�ĚȦĳȦȡ�îƎƎŕĿîŠČĚ�ĚĲǛČĿĚŠČǋ�
ƑĚĳƭŕîƥĿūŠȡ�ċƭĿŕēĿŠĳ�ČūēĚ�ēĚǄĚŕūƎŞĚŠƥȡ�îŠē�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�ČūūŕĚƑ�ČĿƥĿĚƙ�ƎƑūĳƑîŞƙȫ�ƙƭƎƎūƑƥ�ĲūƑ�ƑĚƙĚîƑČĺ�îŠē�
ēĚǄĚŕūƎŞĚŠƥ�ūĲ�ĿŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕūĳĿĚƙȫ�ČîƎĿƥîŕ�ĲūƑ�ƙŞîŕŕ�ċƭƙĿŠĚƙƙĚƙ�ūĲĲĚƑĿŠĳ�ČūūŕĿŠĳ�ƙĚƑǄĿČĚƙȫ�îŠē�ǛŠîŠČĿŠĳ�ĲūƑ�
ŕūǅȹĿŠČūŞĚ�ČūŠƙƭŞĚƑƙȦ�'ūŠūƑ�ƙƭƎƎūƑƥ�ĲūƑ�ƙƭČĺ�îČƥĿǄĿƥĿĚƙ�Ŀƙ�ƥĺĚƑĚĲūƑĚ�ČƑƭČĿîŕɂ�ȳ¬/ĲūƑ�ŕŕ�ǨǦǧǮȡ�ǫǬȴȦǩǧ

30 •   The absence of consistent definitions, tracking, and reporting for climate adaptation investments, including many measures relevant to sus-
tainable cooling, was the focus of a recent report from the Climate Policy Institute (Richmond and Hallmeyer 2019). SEforAll (2021) has recently 
proposed a framework for tracking cooling investments.

31 •   Financial flows for all forms of energy access have been limited. A review undertaken for SEforAll (2017, 11) found that “finance commitments for 
decentralized energy solutions are miniscule, accounting for roughly US$200 million per year, or only one percent of total trackable finance for 
electricity committed in 2013/14 across the [20] high-impact countries.” 
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¬ūŞĚ�ČūūŕĿŠĳ�ČĺîŕŕĚŠĳĚƙ�ĺîǄĚ�ċĚĚŠ�ƭŠēĚƑîƎƎƑĚČĿîƥĚē�îŠē�ƥĺƭƙ�îŕƙū�ƭŠēĚƑǛŠîŠČĚēȦ�~ŠĚ�Ŀƙ�ƙƭƎƎūƑƥ�ĲūƑ�ƥƑîĿŠ-
ĿŠĳ�ƥū�ĿŠƙƥîŕŕ�îŠē�ŞîĿŠƥîĿŠ�� �ĚƐƭĿƎŞĚŠƥ�ƎƑūƎĚƑŕǋȫ�ǅĺĚŠ�ĚƐƭĿƎŞĚŠƥ�Ŀƙ�ƎūūƑŕǋ�ĿŠƙƥîŕŕĚē�ūƑ�ŞîĿŠƥîĿŠĚēȡ�ĚŠĚƑĳǋ�
ČūŠƙƭŞƎƥĿūŠ�ČîŠ�ċĚ�ǫǦ�ƎĚƑČĚŠƥ�ĳƑĚîƥĚƑ�ūƑ�ŞūƑĚȦ

SOME PROMISING SIGNS OF ADDITIONAL DONOR FUNDING
¹ĺĚƑĚ�îƑĚ�ƙĿĳŠƙ�ƥĺîƥ�ŞƭŕƥĿŕîƥĚƑîŕ�ēĚǄĚŕūƎŞĚŠƥ�ċîŠŒƙ�îŠē�ūƥĺĚƑ�ƙūƭƑČĚƙ�ūĲ�ČŕĿŞîƥĚ�ǛŠîŠČĚ�îƑĚ�ċĚĳĿŠŠĿŠĳ�ƥū�
ƑĚČūĳŠĿǕĚ�ƥĺĚ�ĿŞƎūƑƥîŠČĚ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îŠē�ƥĺĚ�ŠĚĚē�ƥū�ƎƑūǄĿēĚ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ǅĿƥĺ�ƥĺĚ�ƑĚ-
ƙūƭƑČĚƙ�ƥū�ƎƑūŞūƥĚ�Ŀƥ�ȳ~ƑūǕČūȡ�OîǅŒĿŠƙȡ�îŠē�¬ĺîƑŞî�ǨǦǨǦȴȦ�¹ĺĚ�H G�ȳǨǦǧǬȴ�îŠē�H/G�ȳǨǦǧǬȴ�ĺîǄĚ�ĲūƑ�ŞîŠǋ�
ǋĚîƑƙ�îƎƎƑūǄĚē�ƎƑūŏĚČƥƙ�ƥū�ĺĚŕƎ�ǛŠîŠČĚ�ŞūƑĚȹĚĲǛČĿĚŠƥ�ċƭĿŕēĿŠĳƙ�îŠē�îƎƎŕĿîŠČĚƙȦ�¹ĺĚ�H G�HƑĚĚŠ� ĿƥĿĚƙ�GîČĿŕ-
Ŀƥǋ�îŠē�ƥǅū�ǅĿŠŠĚƑƙ�ūĲ�ƥĺĚ�H/G� ĺîŕŕĚŠĳĚ�¡ƑūĳƑîŞ�ĲūƑ��ēîƎƥîƥĿūŠ�TŠŠūǄîƥĿūŠ�ĺîǄĚ�ƎūƥĚŠƥĿîŕ�ƥū�îēēƑĚƙƙ�ĺĚîƥ�
ĚǊƥƑĚŞĚƙ�îŠē�ƎƑūŞūƥĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȡ�îŕƥĺūƭĳĺ�Šūƥ�îƙ�î�ƎƑĿŞîƑǋ�ūċŏĚČƥĿǄĚȦǩǨ�'ūŠūƑ�ƙƭƎƎūƑƥ�îŕƙū�ĺĚŕƎĚē�
ČƑĚîƥĚ�îŠē�ĚǊƎîŠē�ƥĺĚ�TG �/'H/�ƎƑūĳƑîŞȡ�î�ƙūƭƑČĚ�ūĲ�ƥĚČĺŠĿČîŕ�îƙƙĿƙƥîŠČĚ�ĲūƑ�ēĚƙĿĳŠȡ�ČĚƑƥĿǛČîƥĿūŠȡ�îŠē�
ǛŠîŠČĿŠĳ�ūĲ�ĳƑĚĚŠ�ČūŞŞĚƑČĿîŕ�îŠē�ƑĚƙĿēĚŠƥĿîŕ�ċƭĿŕēĿŠĳƙȦǩǩ�¡îƙƙĿǄĚ�ČūūŕĿŠĳ�ŞĚîƙƭƑĚƙ�îƑĚ�î�ƙĿĳŠĿǛČîŠƥ�ĚŕĚŞĚŠƥ�
ūĲ�ƥĺĚ�ƎƑūĳƑîŞȦ��ƙ�ƥĺĚ�ŕîƑĳĚƙƥ�ēĚēĿČîƥĚē�ƙūƭƑČĚƙ�ūĲ�ĲƭŠēĿŠĳ�ĲūƑ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�ĿŠ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȡ�ƥĺĚ�
H G�îŠē�H/G�Şƭƙƥ�Ǝŕîǋ�ŞūƑĚ�îČƥĿǄĚ�ƑūŕĚƙ�ĿŠ�ƎƑūŞūƥĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȦ�¹ĺĚƙĚ�ĲƭŠēƙ�ĺîǄĚ�Šūƥ�
ƙƎĚČĿǛČîŕŕǋ�ĿēĚŠƥĿǛĚē�ČūūŕĿŠĳ�îƙ�î�ƎƑĿūƑĿƥǋ�ūƑ�îēēƑĚƙƙĚē�ƥĺĚ�ŠĚĚē�ƥū�ČūūƑēĿŠîƥĚ�ƑĚĲƑĿĳĚƑîŠƥ�ƑĚƎŕîČĚŞĚŠƥ�ǅĿƥĺ�
ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋȦ��ǋ�ǅūƑŒĿŠĳ�ǅĿƥĺ�ƥĺĚ�ØūƑŕē��îŠŒ�îŠē�ūƥĺĚƑ�'GTƙȡ�ƥĺĚƙĚ�ĲƭŠēĚƑƙ�Şîǋ�ċĚ�îċŕĚ�ƥū�ƙƭƎƎūƑƥ�ƥĺĚ�
ĿŠƙƥĿƥƭƥĿūŠîŕ�ƑĚĲūƑŞƙ�ŠĚĚēĚē�îŠē�ĿŠČūƑƎūƑîƥĚ�ČūūŕĿŠĳ�îƙ�î�ƙĚČūŠēîƑǋ�ĚŕĚŞĚŠƥ�ȳūƑ�ƙƭċƎƑūŏĚČƥȴ�ǅĿƥĺĿŠ�ČŕĿŞîƥĚ�
ǛŠîŠČĚ�îŠē�ŕîƑĳĚƑ�ƙĚČƥūƑȹĲūČƭƙĚē�ƎƑūĳƑîŞƙ�ȳTG �ǨǦǧǩȴȦǩǪ

~ŠĚ�ƙĺūƑƥȹƥĚƑŞ�ŠĚĚē�Ŀƙ�ƥū�ČūūƑēĿŠîƥĚ�ƑĚĲƑĿĳĚƑîŠƥ�ƑĚƎŕîČĚŞĚŠƥ�ƎƑūŏĚČƥƙ�ƥĺîƥ�ƥĺĚ�qgG�ƙƭƎƎūƑƥƙ�ǅĿƥĺ�ĿŠČƑĚîƙ-
Ěƙ�ĿŠ�ƥĺĚ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ūĲ�îƎƎŕĿîŠČĚƙ�ȳ/Ŀŕ�Ěƥ�îŕȦ�ǨǦǧǯȴȦ�¹ĺĚƑĚ�Ŀƙ�î�ƑĿƙŒ�ƥĺîƥ�ƑĚĲƑĿĳĚƑîŠƥ�ƑĚƎŕîČĚŞĚŠƥ�Čūƭŕē�
ūƥĺĚƑǅĿƙĚ�ĿŠČƑĚîƙĚ�ŠĚƥ�ĚŠĚƑĳǋ�ČūŠƙƭŞƎƥĿūŠ�îŠē�HOH�ĚŞĿƙƙĿūŠƙȦ��ūƥĺ�ƙĺūƭŕē�ċĚ�ĚŠČūƭƑîĳĚē�ƥū�ƎƑūŞūƥĚ�ĿŠ-
ŠūǄîƥĿǄĚ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ǅĿƥĺ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�ƥū�îƥƥƑîČƥ�ŞūƑĚ�ƎƑĿǄîƥĚ�ĿŠǄĚƙƥŞĚŠƥ�îŠē�ƥū�îƙƙƭŞĚ�ƑĿƙŒƙ�ċĚǋūŠē�
ƥĺūƙĚ�îČČĚƎƥîċŕĚ�ƥū�'GTƙ�îŠē�ČūŞŞĚƑČĿîŕ�ƙūƭƑČĚƙ�ūĲ�ǛŠîŠČĚȦ�¬ĿŠČĚ�ƥĺĚ�ØūƑŕē��îŠŒ�ċĚČîŞĚ�îŠ�ĿŞƎŕĚŞĚŠƥĿŠĳ�
îĳĚŠČǋ�ĿŠ�ǧǯǯǧ�îŠē�ċĚĳîŠ�ĺĚŕƎĿŠĳ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�ČūŞƎŕǋ�ǅĿƥĺ�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕȡ�Ŀƥƙ�ĲūČƭƙ�ĺîƙ�
ċĚĚŠ�ūŠ�ƑĚƎŕîČĿŠĳ�~'¬ƙ�ȳØūƑŕē��îŠŒ�ǨǦǧǫȴȡ�ċƭƥ�ǅĿƥĺ�ƥĺĚ�ČƑĚîƥĿūŠ�ūĲ�eȹ /¡ȡ�Ŀƥ�ĺîƙ�ċĚĚŠ�îċŕĚ�ƥū�ĚǊƎîŠē�Ŀƥƙ�
ĲūČƭƙ�ƥū�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�ȳ~ƑūǕČūȡ�OîǅŒĿŠƙȡ�îŠē�¬ĺîƑŞî�ǨǦǨǦȴȦ

eȹ /¡�îŠē�ūƥĺĚƑ�ƙūƭƑČĚƙ�ūĲ�ƎĺĿŕîŠƥĺƑūƎĿČ�ƙƭƎƎūƑƥȡ�îŕƥĺūƭĳĺ�îŕƙū�ŕĿŞĿƥĚēȡ�ĺîǄĚ�ċĚĚŠ�ĿŠČƑĚîƙĿŠĳ�ƥĺĚĿƑ�ČūŠ-
ƥƑĿċƭƥĿūŠƙ�ƥū�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȦ�ØĿƥĺ�ĿŠĿƥĿîŕ�ǛŠîŠČĿŠĳ�ūĲ�À¬'ǫǧ�ŞĿŕŕĿūŠȡ�ĿŠ�ǩ�ǋĚîƑƙȡ�eȹ /¡�ĺîƙ�
ƙƭƎƎūƑƥĚē�ǅūƑŒ�ĿŠ�ǫǨ�ČūƭŠƥƑĿĚƙȫ�ĲîČĿŕĿƥîƥĚē�ƥĺĚ�ƎƑūƎūƙîŕȡ�îēūƎƥĿūŠȡ�ūƑ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�ǧǫ�ŠĚǅ�ŠîƥĿūŠîŕ�
ƎūŕĿČĿĚƙȫ�ĚŠîċŕĚē�ǭǧ�ŠĚǅ�ČūūŕĿŠĳ�ĚĲǛČĿĚŠČǋ�ƎƑūƎūƙîŕƙȫ�ĚŠĳîĳĚē�ĿŠ�Ǫǫ�ċƭƙĿŠĚƙƙ�ƎîƑƥŠĚƑƙĺĿƎƙȫ�îŠē�ĿēĚŠƥĿǛĚē�
ǩǫ�ƎūƥĚŠƥĿîŕ�ĿŠǄĚƙƥŞĚŠƥƙ�ȳeȹ /¡�ŠȦēȦǩȴȦ�eȹ /¡�ĺîƙ�îŕƙū�ŞîēĚ�î�ƙĿĳŠĿǛČîŠƥ�ČūŠƥƑĿċƭƥĿūŠ�ƥū�ƥĺĚ�ØūƑŕē��îŠŒɄƙ�
ĿŠǄūŕǄĚŞĚŠƥ�ĿŠ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĿŠ�ƥĺĚ�ĲūƑŞ�ūĲ�î�À¬'ǩ�ŞĿŕŕĿūŠ�ĳƑîŠƥ�ƥū�ƥĺĚ�/ŠĚƑĳǋ�¬ĚČƥūƑ�qîŠîĳĚŞĚŠƥ�
�ƙƙĿƙƥîŠČĚ�¡ƑūĳƑîŞȡ�ƙƭƎƎūƑƥĿŠĳ�ƥĚČĺŠĿČîŕ�îƙƙĿƙƥîŠČĚ�ƥū�ĚŠƙƭƑĚ�ƥĺîƥ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳ�Ŀƙ�ĿŠČŕƭēĚē�ĿŠ�ŠĚǅ�Ø�H�
ĿŠǄĚƙƥŞĚŠƥ�ƎƑūŏĚČƥƙ�îŠē�ŞūċĿŕĿǕĚ�ĲƭƑƥĺĚƑ�ǛŠîŠČĿŠĳ�ȳØūƑŕē��îŠŒ�ǨǦǧǯîȴȦ�ØĿƥĺ�eȹ /¡�ƙƭƎƎūƑƥȡ�ƥĺĚ�Ø�H�ĺîƙ�
ċĚĚŠ�ĚǊƎŕūƑĿŠĳ�ƎūƙƙĿċŕĚ�ČūūŕĿŠĳ�ČūŞƎūŠĚŠƥƙ�ĿŠ�î�ǅĿēĚ�ƑîŠĳĚ�ūĲ�ƎƑūŏĚČƥƙȡ�ĿŠČŕƭēĿŠĳ�ĺĚîŕƥĺȡ�îĳƑĿČƭŕƥƭƑĚȡ�ƭƑċîŠ�
ēĚǄĚŕūƎŞĚŠƥȡ�îŠē�ĳƑĚĚŠ�ċƭĿŕēĿŠĳƙȦ�¹ĺĚ�ČūŞŞĿƥŞĚŠƥ�ūĲ�ƎĺĿŕîŠƥĺƑūƎĿĚƙ�ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚ�ĳĚŠĚƑîŕŕǋ�ĺîƙ�ĳƑūǅŠ�

32 •   The winners of the GEF competition included a climate technology center and network to help mid-sized cities access financing for climate 
adaptation technologies and a Conservation International fund that will provide training, investment, and market access to adapta-
tion-focused small and medium enterprises in Madagascar and Liberia (GEF 2019).

33 •   The U.K. government funds EDGE, which Switzerland’s State Secretariat for Economic Affairs originally funded. Austria, Canada, Den-
mark, the Energy Sector Management Assistance Program, the European Union, Finland, GEF, Hungary, and Japan have provided addition-
al support (www.edgebuildings.com/).

34 •    A World Bank project along these lines proposing a sustainable cooling facility for GCF funding is in preparation.
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îƙ�ǅĚŕŕȦ�TŠ�¬ĚƎƥĚŞċĚƑ�ǨǦǧǮȡ�Ǩǯ�ƎĺĿŕîŠƥĺƑūƎĿĚƙ�ƎŕĚēĳĚē�À¬'Ǫ�ċĿŕŕĿūŠ�ūǄĚƑ�ƥĺĚ�ĲūŕŕūǅĿŠĳ�ǫ�ǋĚîƑƙ�ƥū�ČūŞċîƥ�ČŕĿ-
ŞîƥĚ�ČĺîŠĳĚȵƥĺĚ�ŕîƑĳĚƙƥȹĚǄĚƑ�ƎĺĿŕîŠƥĺƑūƎĿČ�ĿŠǄĚƙƥŞĚŠƥ�ĲūČƭƙĚē�ūŠ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�ŞĿƥĿĳîƥĿūŠ�ȳ¡ĺĿŕîŠƥĺƑūƎǋ�
sĚǅ�ÞūƑŒ�ǨǦǧǮȴȦ�TŠ�ǨǦǨǦȡ��ŞîǕūŠ�ĲūƭŠēĚƑ�îŠē� /~�cĚĲĲ��ĚǕūƙ�îŠŠūƭŠČĚē�îŠ�ĚǄĚŠ�ŕîƑĳĚƑ�ČūŞŞĿƥŞĚŠƥ�ƥū�
ČƑĚîƥĚ�ƥĺĚ��ĚǕūƙ�/îƑƥĺ�GƭŠē�ǅĿƥĺ�À¬'ǧǦ�ċĿŕŕĿūŠ�ƥū�îēēƑĚƙƙ�ƥĺĚ�ČŕĿŞîƥĚ�ČƑĿƙĿƙ�ȳ¬ČĺŕĚĿĲĚƑ�ǨǦǨǧȴȦ�

¹ĺĚ�ƙƥƑîƥĚĳǋ�ƭŠēĚƑŕǋĿŠĳ�ƥĺĚ�ČŕĿŞîƥĚ�ĲƭŠēƙ�ĿŠČƑĚîƙĿŠĳŕǋ�îĿŞƙ�ƥū�ŞūċĿŕĿǕĚ�ƎƑĿǄîƥĚ�ČîƎĿƥîŕȦ�~ŠĚ�ĚǊîŞƎŕĚ�Ŀƙ�ƥĺĚ�
 ŕĿŞîƥĚ�TŠǄĚƙƥŞĚŠƥ�¡ŕîƥĲūƑŞ�ȳ T¡�ŠȦēȦȴȡ�îŠ�ĿŠĿƥĿîƥĿǄĚ�ūĲ�ƥĺĚ�H Gȡ�ÀŠĿƥĚē�sîƥĿūŠƙ�'ĚǄĚŕūƎŞĚŠƥ�¡ƑūĳƑîŞŞĚȡ�
¬/GūƑ�ŕŕȡ�îŠē�TŠƥĚƑŠîƥĿūŠîŕ�¤ĚŠĚǅîċŕĚ�/ŠĚƑĳǋ��ĳĚŠČǋȦ�¹ĺĚ�ĳūîŕ�Ŀƙ�ƥū�ŞūċĿŕĿǕĚ�À¬'ǧ�ƥƑĿŕŕĿūŠ�ĿŠ�ČŕĚîŠ�ĚŠĚƑĳǋ�
ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ǨǦ�ŕĚîƙƥ�ēĚǄĚŕūƎĚē�ČūƭŠƥƑĿĚƙȵČūƭŠƥƑĿĚƙ�ƎîƑƥĿČƭŕîƑŕǋ�ēĚƎĚŠēĚŠƥ�ūŠ�ĚǊƥĚƑŠîŕ�ƙƭƎƎūƑƥȵċǋ�ǨǦǨǫȦ�
TŠ�ƙƭƎƎūƑƥ�ūĲ�Ŀƥƙ�îŞċĿƥĿūƭƙ�ĳūîŕƙȡ�ƥĺĚ�¡ŕîƥĲūƑŞ�ĺîƙ�ĲūƭƑ�ƥƑîČŒƙȡ�îŕŕ�ƎūƥĚŠƥĿîŕŕǋ�ƑĚŕĚǄîŠƥ�ƥū�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȠ�
îŞċĿƥĿūƭƙ�ČŕĚîŠ�ĚŠĚƑĳǋ�ĳūîŕƙ�ĿŠ�s' ƙȡ�ƎūŕĿČĿĚƙ�îŠē�ƑĚĳƭŕîƥĿūŠƙ�ĲūƑ�ČŕĚîŠ�ĚŠĚƑĳǋ�ĿŠǄĚƙƥŞĚŠƥƙȡ�ǛŠîŠČĿîŕŕǋ�
ēĚȹƑĿƙŒĿŠĳ�ČŕĚîŠ�ĚŠĚƑĳǋ�ĿŠǄĚƙƥŞĚŠƥƙȡ�îŠē�îČČĚƙƙ�ƥū�ČîƎĿƥîŕ�ŞîƑŒĚƥƙ�ƥū�ČūŠŠĚČƥ�ČŕĚîŠ�ĚŠĚƑĳǋ�ĿŠǄĚƙƥūƑƙ�ǅĿƥĺ�
ƎƑūŏĚČƥƙ�ȳTT¬'�ǨǦǧǯȴȦ�

EARLY-STAGE FINANCING FOR INNOVATIVE MEASURES
GĿŠîŠČĿŠĳ�ĲūƑ�ĚîƑŕǋȹƙƥîĳĚ�ĿŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕūĳĿĚƙ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�Ŀƙ�ƭƙƭîŕŕǋ�ēĿĲǛČƭŕƥ�ƥū�ūċƥîĿŠ�ĲƑūŞ�
ČūŞŞĚƑČĿîŕ�ƙūƭƑČĚƙȦ�GūƑ�ĚǊîŞƎŕĚȡ�ƙƭČČĚƙƙĲƭŕ�ČūŞŞĚƑČĿîŕĿǕîƥĿūŠ�ūĲ�ƙūŕîƑ�îŠē�ǅĿŠē�ƥĚČĺŠūŕūĳĿĚƙȡ�Šūǅ�ċūƥĺ�
ĺĿĳĺŕǋ�ČūŞƎĚƥĿƥĿǄĚ�ČŕĚîŠ�ĚŠĚƑĳǋ�ƙūƭƑČĚƙȡ�ǅĿƥĺ�ŞîŠǋ�ċĿŕŕĿūŠƙ�ūĲ�ēūŕŕîƑƙ�ĿŠ�ĿŠǄĚƙƥŞĚŠƥȡ�ĿŠĿƥĿîŕŕǋ�ēĚƎĚŠēĚē�ĳƑĚîƥ-
ŕǋ�ūŠ�ƎƭċŕĿČ�ƙƭċƙĿēĿĚƙȦ��ūǊ�ǧǫ�ƎƑĚƙĚŠƥƙ�ĚǊîŞƎŕĚƙ�ūĲ�ƙƭČČĚƙƙĲƭŕ�ƎƭċŕĿČ�ƙƭƎƎūƑƥ�ĲūƑ�ĚîƑŕǋȹƙƥîĳĚ�¤ʁ'Ȧ

¹ĺĚ�Hŕūċîŕ�gîċ�ĲūƑ�TŠŠūǄîƥĿǄĚ� ŕĿŞîƥĚ�GĿŠîŠČĚȡ�ČƑĚîƥĚē�ĿŠ�ǨǦǧǪȡ�Ŀƙ�îŠ�ĿŠŠūǄîƥĿǄĚ�îƎƎƑūîČĺ�ƥū�ēĚǄĚŕūƎĿŠĳ�
ƎƑūƎūƙîŕƙ�ĲūƑ�ČŕĿŞîƥĚȹƑĚŕîƥĚē�ĿŠǄĚƙƥŞĚŠƥ�ČūŠČĚƎƥƙ�ǅĿƥĺ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�ĲūƑ�ČūŞŞĚƑČĿîŕ�ƙƭƙƥîĿŠîċĿŕĿƥǋ�ȳ ŕĿŞîƥĚ�
GĿŠîŠČĚ�gîċ�ŠȦēȦȴȦ�¡ƭċŕĿČ�îŠē�ƎƑĿǄîƥĚ�ĲƭŠēĚƑƙ�ƎĚƑĿūēĿČîŕŕǋ�Čîŕŕ�ĲūƑ�ĿēĚîƙ�îŠē�ƙĚŕĚČƥ�ƥĺūƙĚ�ƥĺîƥ�îƑĚ�Şūƙƥ�ƎƑūŞ-
ĿƙĿŠĳ�ĲūƑ�îŠîŕǋƙĿƙȡ�ƙƥƑĚƙƙ�ƥĚƙƥĿŠĳȡ�îŠē�ĳƭĿēîŠČĚ�ĲƑūŞ�ĚǊƎĚƑƥƙ�îŠē�ĿŠǄĚƙƥūƑƙȦ�gîċ�ŞĚŞċĚƑƙ�ǄūƥĚ�ƥū�ƙƭƎƎūƑƥ�ƥĺĚ�
ĿēĚîƙ�ƥĺîƥ�îƎƎĚîƑ�Şūƙƥ�ƎƑūŞĿƙĿŠĳȡ�îŠ�ĚŠēūƑƙĚŞĚŠƥ�ƥĺîƥ�Ŀƙ�ūĲƥĚŠ�ƥĺĚ�ċîƙĿƙ�ĲūƑ�ƙƭċƙƥîŠƥĿîŕ�îēēĿƥĿūŠîŕ�ČūŞ-
ŞĚƑČĿîŕ�ĿŠǄĚƙƥŞĚŠƥȦ�~ŠĚ�ƑĚČĚŠƥŕǋ�ĚŠēūƑƙĚē�gîċ�ČūŠČĚƎƥ�Ŀƙ� îî¬ȡ�ǅĺĿČĺ�ƥĺĚ��îƙĚŕ��ĳĚŠČǋ�ĲūƑ�¬ƭƙƥîĿŠîċŕĚ�
/ŠĚƑĳǋ�îŠē�eȹ /¡�ēĚǄĚŕūƎĚēȦ�TŠ�qîƑČĺ�ǨǦǨǦȡ�ƥĺĚ��îƙĚŕ��ĳĚŠČǋ�ĲūƑ�¬ƭƙƥîĿŠîċŕĚ�/ŠĚƑĳǋ�ĿŠ�ƥƭƑŠ�ƙƭƎƎūƑƥĚē�ǛǄĚ�
ƎĿŕūƥ�ƎƑūƎūƙîŕƙ�ƎƑūǄĿēĿŠĳ�ĲƑĚĚ�ƥĚČĺŠĿČîŕȡ�ŕĚĳîŕȡ�îŠē�ǛŠîŠČĿîŕ�îƙƙĿƙƥîŠČĚȡ�ĿŠČŕƭēĿŠĳ�ČūŠƥƑîČƥƭîŕ�îƑƑîŠĳĚŞĚŠƥƙȡ�
ƎƑĿČĿŠĳ�ƙƥƑîƥĚĳǋȡ�ǛŠîŠČĿîŕ�ƙƥƑƭČƥƭƑĿŠĳȡ�îŠē�ƑĿƙŒȹŞĿƥĿĳîƥĿūŠ�ŞĚČĺîŠĿƙŞƙȦ��ƥ�ƥĺĚ�ĚŠē�ūĲ�ƥĺĚ�ĿŠČƭċîƥūƑ�ƎƑūĳƑîŞȡ�
ƥĺĚ�îĿŞ�Ŀƙ�ƥū�ĺîǄĚ� îî¬�ƎƑūǄĿēĚƑƙ�Ĳƭŕŕǋ�ĚƐƭĿƎƎĚē�ƥū�ŕîƭŠČĺ�ƥĺĚĿƑ�ǛƑƙƥ�ēĚŞūŠƙƥƑîƥĿūŠ�ƎƑūŏĚČƥƙȦ�¹ĺĚ�ǛǄĚ�ǅĿŠŠĚƑƙ�
ČîŞĚ�ĲƑūŞ�ēĿĲĲĚƑĚŠƥ�ƎîƑƥƙ�ūĲ�ƥĺĚ�ǅūƑŕē�ȳsĿĳĚƑĿîȡ�TŠēĿîȡ��ƑĳĚŠƥĿŠîȡ� ūƙƥî�¤ĿČîȡ�HƑĚŠîēîȴ�îŠē�ƎƑūƎūƙĚē�î�
ƑîŠĳĚ�ūĲ�îƎƎƑūîČĺĚƙ�îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ȳ ŕĿŞîƥĚ�GĿŠîŠČĚ�gîċ�ǨǦǨǦȴȦ

¹ĺĚ�TG �¹ĚČĺ/ŞĚƑĳĚ�ƎƑūĳƑîŞ�ČūŠŠĚČƥƙ�ĺĿĳĺȹĿŞƎîČƥ�ƥĚČĺŠūŕūĳǋ�ƙūŕƭƥĿūŠƙ�ĲƑūŞ�îƑūƭŠē�ƥĺĚ�ǅūƑŕē�ǅĿƥĺ�ČŕĿĚŠƥƙ�
îŠē�ƥĚČĺŠūŕūĳǋ�ƭƙĚƑƙ�ĿŠ�ĚŞĚƑĳĿŠĳ�ŞîƑŒĚƥƙ�ƥū�ĿŠČƑĚîƙĚ�îǅîƑĚŠĚƙƙȡ�ƥĚƙƥ�îŠē�ǄîŕĿēîƥĚ�ŠĚǅ�ƙūŕƭƥĿūŠƙȡ�îŠē�ēĚȹ
ƑĿƙŒ�ƥĚČĺŠūŕūĳǋ�îēūƎƥĿūŠȦ�¹ĚČĺ/ŞĚƑĳĚ�ƑĚČĚŠƥŕǋ�ŕîƭŠČĺĚē�î�ƎƑūĳƑîŞ�ƥū�ƙƭƎƎūƑƥ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĿŠŠūǄî-
ƥĿūŠ�îŠēȡ�ĿŠ�î�ƑĚČĚŠƥ�ƑĚǄĿĚǅ�ūĲ�ĿŠŠūǄîƥĿǄĚ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙȡ�ČūŠČŕƭēĚē�ƥĺîƥ�ƥĺĚ�ƎƑūĳƑîŞ�ČîŠ�ĺĚŕƎ�ƙƭƑĲîČĚ�
ŠĚǅ�ƥĚČĺŠūŕūĳĿĚƙȡ�ŞîƥČĺ�ŕūČîŕ�ƥĚČĺŠūŕūĳǋ�ƭƙĚƑƙ�ǅĿƥĺ�ĿŠƥĚƑŠîƥĿūŠîŕ�ĿŠŠūǄîƥūƑƙȡ�îŠē�ĿŠČƑĚîƙĚ�ƥĺĚ�ǄĿƙĿċĿŕĿƥǋ�ūĲ�
ĿŠŠūǄîƥūƑƙ�îŠē�ƥĺĚĿƑ�ƥĚČĺŠūŕūĳĿĚƙȦ
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BOX 15: IMPORTANCE OF PUBLIC SUPPORT FOR 
EARLY-STAGE RESEARCH AND DEVELOPMENT (R&D)

TŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕūĳĿĚƙ�îƑĚ�ƑĚƐƭĿƑĚē�ƥū�ŞĚĚƥ�ŞîŠǋ�ČūūŕĿŠĳ�ŠĚĚēƙ�îŠē�îČĺĿĚǄĚ�ČŕĿŞîƥĚ�îŠē�ēĚǄĚŕūƎŞĚŠƥ�
ĳūîŕƙ�ċƭƥ�îƥƥƑîČƥĿŠĳ�ĚîƑŕǋȹƙƥîĳĚ�ǛŠîŠČĚ�ČîŠ�ċĚ�ēĿĲǛČƭŕƥȦ��ŕƥĺūƭĳĺ�ƥĺĚƑĚ�îƑĚ�ŞîŠǋ�ƎƑūŞĿƙĿŠĳ�ĿēĚîƙ�ĲūƑ�Ƒîē-
ĿČîŕ�ĿŞƎƑūǄĚŞĚŠƥƙ�ĿŠ�ČūūŕĿŠĳ�ŞĚƥĺūēƙ�îŠē�ƥĚČĺŠūŕūĳĿĚƙȡ�îƥƥƑîČƥĿŠĳ�ƥĺĚ�ŠĚČĚƙƙîƑǋ�ČîƎĿƥîŕ�ĲūƑ�ĚîƑŕǋȹƙƥîĳĚ�
¤ʁ'�Ŀƙ�îŕŞūƙƥ�îŕǅîǋƙ�ČĺîŕŕĚŠĳĿŠĳ�ċĚČîƭƙĚ�ūĲ�ƥĺĚ�ĺĿĳĺ�ƑĿƙŒ�ūĲ�ĲîĿŕƭƑĚ�îŠē�ƥĺĚ�ŕĚŠĳƥĺǋ�ČūŞŞĿƥŞĚŠƥ�ƥǋƎĿČîŕ-
ŕǋ�ƑĚƐƭĿƑĚē�ƥū�îČĺĿĚǄĚ�ƎƑūǛƥîċĿŕĿƥǋȦ�TĲ�ƥĺĚ�ƎƑūēƭČƥ�Ŀƙ�ēĚƙĿĳŠĚē�ƥū�ƎƑūǄĿēĚ�î�ƎƭċŕĿČ�ĳūūē�ƙƭČĺ�îƙ�ĺĚîŕƥĺ�ČîƑĚ�
ĲūƑ�ƥĺĚ�ƎūūƑȡ�îƥƥƑîČƥĿŠĳ�ǛŠîŠČĚ�ǅĿŕŕ�ċĚ�ĚǄĚŠ�ŞūƑĚ�ēĿĲǛČƭŕƥȦ�¹ĺĿƙ�ƑîƥĿūŠîŕĚ�ǅîƙ�ƑĚČĚŠƥŕǋ�ĚǄĿēĚŠƥ�ĿŠ�î�ƎƑūƎūƙ-
îŕ�ĲūƑ�ĲƭŠēĿŠĳ�ūĲ�ƥĚČĺŠūŕūĳǋ�ĲūƑ�ēĿƑĚČƥ�îĿƑ�ČîƎƥƭƑĚ�ūĲ�ČîƑċūŠ�ēĿūǊĿēĚ�ċǋ�îŠ�ĿŠǜƭĚŠƥĿîŕ�ĳƑūƭƎȡ�ƥĺĚ��ĿƎîƑƥĿƙîŠ�
¡ūŕĿČǋ� ĚŠƥĚƑȦ�ØĺĿŕĚ�ŠūƥĿŠĳ�ƥĺîƥ�ƥĺĚ�ɁċîƑƑĿĚƑƙ�îŠē�ƭŠŒŠūǅŠƙ�îƑĚŠɄƥ�ƥƑĿǄĿîŕȡɂ�ƥĺĚ�ƑĚƎūƑƥ�ČūŠČŕƭēĚēȡ�Ɂ�ǋ�
ƙƭƎƎūƑƥĿŠĳ�ǄĿĳūƑūƭƙ�¤ʁ'�ĚĲĲūƑƥƙ�îŠē�ċǋ�ČƑĚîƥĿŠĳ�ƎūŕĿČǋ�ĿŠČĚŠƥĿǄĚƙ�ĲūƑ�ĚîƑŕǋ�ČūŞŞĚƑČĿîŕ�ēĚƎŕūǋŞĚŠƥȡ�ƥĺĚ�
ÀȦ¬Ȧ�ĳūǄĚƑŠŞĚŠƥ�ČîŠ�ĺĚŕƎ�ĚŠƙƭƑĚ�ƥĺîƥ�'� �ȱēĿƑĚČƥ�îĿƑ�ČîƎƥƭƑĚȲ�Čūƙƥƙ�ČūŞĚ�ēūǅŠ�îŠē�ƥĺîƥ�ÀȦ¬Ȧ�ČūŞƎîŠĿĚƙ�
ĺîǄĚ�ƥĺĚ�ĿŠƥĚŕŕĚČƥƭîŕ�ƎƑūƎĚƑƥǋ�îēǄîŠƥîĳĚƙ�îŠē�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ĚǊƎĚƑĿĚŠČĚ�ƥū�ČūŞƎĚƥĚ�ƙƭČČĚƙƙĲƭŕŕǋ�ĿŠ�
ĲƭƥƭƑĚ�ĳŕūċîŕ�ŞîƑŒĚƥƙ�ĲūƑ�ƥĺĿƙ�îŠē�ūƥĺĚƑ� '¤�ȳ îƑċūŠ�'ĿūǊĿēĚ�¤ĚŞūǄîŕȴ�ƥĚČĺŠūŕūĳĿĚƙɂ�ȳ�ĿƎîƑƥĿƙîŠ�¡ūŕĿČǋ�
 ĚŠƥĚƑ�ǨǦǨǦȡ�ǧǫȴȦ

¹ĺĚ�ƑūŕĚ�ūĲ�ĳūǄĚƑŠŞĚŠƥ�ƙƭƎƎūƑƥ�ĲūƑ�ƎĺūƥūǄūŕƥîĿČ�ŞūēƭŕĚƙ�ĿŕŕƭƙƥƑîƥĚƙ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�ƎîǋūĲĲ�ĲƑūŞ�ƎƭċŕĿČ�ĲƭŠē-
ĿŠĳ�ūĲ�ĚîƑŕǋȹƙƥîĳĚ�ČŕĚîŠ�ĚŠĚƑĳǋȦ�¹ĺĚ�Čūƙƥ�ūĲ�ƥĺĿƙ�ƥĚČĺŠūŕūĳǋ�ĺîƙ�ēĚČŕĿŠĚē�ċǋ�ǯǯ�ƎĚƑČĚŠƥ�ūǄĚƑ�ĲūƭƑ�ēĚČîēĚƙ�
îŠē�Ŀƙ�Šūǅ�ĿŠČƑĚîƙĿŠĳŕǋ�ČūŞƎĚƥĿƥĿǄĚ�ǅĿƥĺ�ŕîƑĳĚȹƙČîŕĚ�ƎūǅĚƑ�îƎƎŕĿČîƥĿūŠƙ�ĿŠ�ŞîŠǋ�ƎîƑƥƙ�ūĲ�ƥĺĚ�ǅūƑŕē�ȳqūƑ-
ƥūŠ�ǨǦǨǦȴȦ���ēĚƥîĿŕĚē�îŠîŕǋƙĿƙ�ċǋ�ƑĚƙĚîƑČĺĚƑƙ�îƥ�ƥĺĚ�qîƙƙîČĺƭƙĚƥƥƙ�TŠƙƥĿƥƭƥĚ�ūĲ�¹ĚČĺŠūŕūĳǋ�ĚǊƎŕūƑĚē�ƥĺĚ�
ĲîČƥūƑƙ�ƑĚƙƎūŠƙĿċŕĚ�ĲūƑ�ƑĚēƭČĿŠĳ�Čūƙƥƙ�ūǄĚƑ�ƥĿŞĚȦ�¹ĺĚ�îƭƥĺūƑƙ�ČūŠČŕƭēĚē�ƥĺîƥ�ɁĿŠČƑĚîƙĚē�ŞūēƭŕĚ�ĚĲǛČĿĚŠČǋ�
ǅîƙ�ƥĺĚ�ŕĚîēĿŠĳ�ŕūǅȹŕĚǄĚŕ�ČîƭƙĚ�ūĲ�Čūƙƥ�ƑĚēƭČƥĿūŠ�ĿŠ�ǧǯǮǦȶǨǦǧǨȡ�ČūŠƥƑĿċƭƥĿŠĳ�îŕŞūƙƥ�Ǩǫ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�
ēĚČŕĿŠĚȦ�HūǄĚƑŠŞĚŠƥȹĲƭŠēĚē�îŠē�ƎƑĿǄîƥĚ�¤ʁ'�ǅîƙ�ƥĺĚ�Şūƙƥ�ĿŞƎūƑƥîŠƥ�ĺĿĳĺȹŕĚǄĚŕ�ŞĚČĺîŠĿƙŞ�ūǄĚƑ�ƥĺĿƙ�
ƎĚƑĿūēɂ�ȳeîǄĿîŒȡ�qČsĚƑŠĚǋȡ�îŠē�¹ƑîŠČĿŒ�ǨǦǧǮȡ�ǧȫ�ƙĚĚ�îŕƙū� ĺîŠēŕĚƑ�ǨǦǧǮȫ�¡Ěǅ� ĺîƑĿƥîċŕĚ�¹Ƒƭƙƥƙ�ǨǦǧǫȴȦ�
�ĲƥĚƑ�ǨǦǦǧȡ�ƎūŕĿČĿĚƙ�ƥū�ƎƑūŞūƥĚ�ŞîƑŒĚƥ�ĳƑūǅƥĺ�ĺĚŕƎĚē�ūǄĚƑČūŞĚ�ĺĿĳĺĚƑ�ǛƑƙƥ�Čūƙƥƙȡ�îŠē�îƙ�ƙČîŕĚ�ĿŠČƑĚîƙĚēȡ�
Čūƙƥƙ�ƙƥĚîēĿŕǋ�ēĚČŕĿŠĚēȦa

a •  Another study compared early support for renewable energy with that given to nuclear and fossil fuels and concluded that support for 
nuclear energy was five times as great, and that for fossil fuels was 10 times as great, at least in part because of opposition from 
entrenched industries (Johnson 2011).

¬ĚǄĚƑîŕ�ǛŠîŠČĿŠĳ�ČĺîŕŕĚŠĳĚƙȡ�ċĚǋūŠē�ƥĺĚ�ŠĚĚē�ƥū�ŞîŒĚ�ŞƭČĺ�ŞūƑĚ�ŞūŠĚǋ�îǄîĿŕîċŕĚ�ĲūƑ�ČūūŕĿŠĳ�ĚĲĲūƑƥƙȡ�
îƎƎĚîƑ�ƥū�ċĚ�Şūƙƥ�ƎƑĚƙƙĿŠĳȠ�ƙƭƎƎūƑƥ�ūĲ�ĚîƑŕǋȹƙƥîĳĚ�¤ʁ'�ūŠ�ĿŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕūĳĿĚƙȡ�ĲƭŠēĿŠĳ�ĲūƑ�ĿŠŠūǄî-
ƥĿǄĚ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�ĳƑĚîƥĚƑ�ĿŠČĚŠƥĿǄĚƙ�ĲūƑ�ēĚƙĿĳŠ�ČĺîŠĳĚƙ�îŠē�ƎîƙƙĿǄĚ�ČūūŕĿŠĳ�ŞĚîƙƭƑĚƙȡ�îŠē�ĚǊƎŕūƑ-
ĿŠĳ�ēĚȹƑĿƙŒĿŠĳ�ĿŠƙƥƑƭŞĚŠƥƙ�ǅĿƥĺ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�ƥū�îƥƥƑîČƥ�ŞƭČĺ�ĳƑĚîƥĚƑ�ƎƑĿǄîƥĚ�ĿŠǄĚƙƥŞĚŠƥȦ�'ĚǄĚŕūƎŞĚŠƥ�ūĲ�
ǛŠîŠČĿîŕ�ĿŠĿƥĿîƥĿǄĚƙ�îŠē�ŠĚǅ�ĿŠƙƥƑƭŞĚŠƥƙ�ƥū�ŞūċĿŕĿǕĚ�ƎƭċŕĿČ�îŠē�ƎƑĿǄîƥĚ�ƙĚČƥūƑ�ǛŠîŠČĚ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�
Ŀƙ�îŠūƥĺĚƑ�îƑĚî�ƥĺîƥ�ŠĚĚēƙ�ƭƑĳĚŠƥ�îƥƥĚŠƥĿūŠ�ċƭƥ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�ƥĿŞĚ�ƥū�ĿŞƎŕĚŞĚŠƥȡ�ĚǄîŕƭîƥĚȡ�îŠē�ĚǊƎîŠēȵî�
ƙĚƐƭĚŠČĚ�îēēƑĚƙƙĚē�ĿŠ�ƥĺĚ�ƎƑĚČĚēĿŠĳ�ƙĚČƥĿūŠƙȦ
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��ƑūîēŞîƎ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ǅĿŕŕ�ŠĚČĚƙƙîƑĿŕǋ�ĚǄūŕǄĚ�ĿŠ�ƙƥîĳĚƙȡ�ǅĿƥĺ�ĿŠČƑĚîƙĿŠĳ�îǅîƑĚŠĚƙƙȡ�ŒŠūǅŕĚēĳĚȡ�
ƙƭƎƎūƑƥȡ�îŠē�ƎūŕĿČǋ�ĿŠƥĚƑǄĚŠƥĿūŠƙ�ēƑĿǄĿŠĳ�ƥĚČĺŠūŕūĳǋ�ƑĚƙĚîƑČĺȡ�ŠĚǅ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�ČîƎîČĿƥǋ�ċƭĿŕēĿŠĳȡ�îŠē�
ċĚƥƥĚƑ�ĿŠƥĚĳƑîƥĿūŠ�ūĲ�ƥĺĚƑŞîŕ�ēĚŞîŠēƙ�ǅĿƥĺĿŠ�ĚŠĚƑĳǋ�ƙƥƑîƥĚĳĿĚƙȦ�Tƥ�ǅĿŕŕ�ĲƭƑƥĺĚƑ�ƑĚƐƭĿƑĚ�îŠ�ūŠĳūĿŠĳ�ǜĚǊĿċŕĚ�
ƎƑūČĚƙƙ�ƥū�îČČūŞŞūēîƥĚ�ŕĚƙƙūŠƙ�ŕĚîƑŠĚē�îŠē�ČĺîŠĳĿŠĳ�ČūŠēĿƥĿūŠƙȦ�¤ĚČūĳŠĿǕĿŠĳ�ƥĺĚ�ŠĚĚē�ƥū�ĚŠĳîĳĚ�î�
ǅĿēĚȹƑîŠĳĿŠĳ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�Ŀƙ�ƥĺĚ�ƙƥîƑƥĿŠĳ�ƎūĿŠƥ�ĲūƑ�ĿŞƎŕĚŞĚŠƥîƥĿūŠȦ

ROADMAP DELIVERY PARTNERS 
��ƙƭČČĚƙƙĲƭŕ�ƑūîēŞîƎ�Şƭƙƥ�ċƑĿŠĳ�ĳŕūċîŕ�ĚǊƎĚƑƥĿƙĚ�ĲƑūŞ�ŞƭŕƥĿƎŕĚ�ƙĚČƥūƑƙ�ƥūĳĚƥĺĚƑ�ƥū�ċƑĿŠĳ�ŠĚîƑȹƥĚƑŞ�ƙūŕƭ-
ƥĿūŠƙ�ƥū�ŞîƑŒĚƥ�îŠē�ƥū�ēĚǛŠĚ�îŠē�ĿŞƎŕĚŞĚŠƥ�ƥĺĚ�ƙƥĚƎȹČĺîŠĳĚ�Ǝîƥĺǅîǋƙ�ƥĺîƥ�ǅĿŕŕ�ĚǄĚŠƥƭîŕŕǋ�ŕĚîē�ƥū�ƙƭƙƥîĿŠ-
îċŕĚ�ČūūŕĿŠĳ�ȳGĿĳƭƑĚ�ǯȴȦ�¹ĺĚ�ČîƎîČĿƥǋ�ūĲ�îČƥūƑƙ�îŠē�ƙƭƎƎūƑƥĚƑƙ�ƥū�ĿŞƎŕĚŞĚŠƥ�ƑūîēŞîƎ�îČƥĿūŠƙ�Ŀƙ�ƥĺĚƑĚĲūƑĚ�îŠ�
ĿŞƎūƑƥîŠƥ�ĲîČƥūƑ�ĿŠ�ŞîŒĿŠĳ�ƑĚîŕĿƙƥĿČ�ƎŕîŠƙ�îŠē�ƎƑūēƭČĿŠĳ�ƥĺĚ�ĿŠƥĚŠēĚē�ūƭƥƎƭƥƙ�îŠē�ūƭƥČūŞĚƙȦ

FIGURE 9: eĚǋ�TŠƥĚƑǄĚŠƥĿūŠ�'ĚŕĿǄĚƑǋ�¡îƑƥŠĚƑƙ
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¹ĺĚ�ƑūîēŞîƎ�ĿēĚŠƥĿǛĚƙ�ƥĺĚ�ƥǋƎĚƙ�ūĲ�ƙƥîŒĚĺūŕēĚƑƙ�îŠē�îČƥūƑƙ�ƥĺîƥ�Şƭƙƥ�ČūŞĚ�ƥūĳĚƥĺĚƑ�ƥū�ĿŞƎŕĚŞĚŠƥ�ƎƑū-
ƎūƙĚē�îČƥĿūŠƙȦ��ƙƙĚƙƙĿŠĳ�ƥĺĚĿƑ�ǅĿŕŕĿŠĳŠĚƙƙ�îŠē�ČîƎîČĿƥǋ�ƥū�îČƥ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�ƙǋƙƥĚŞîƥĿČȡ�ĚǊƥĚŠƙĿǄĚ�ĚŠĳîĳĚŞĚŠƥ�
ǅĿƥĺ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�îŠē�ĿŠēĿǄĿēƭîŕ�ƙƥîŒĚĺūŕēĚƑƙȵî�ƥĿŞĚȹČūŠƙƭŞĿŠĳ�ƎƑūČĚƙƙȦ�¹ĺĚ�ƎƑūƎūƙĚē�
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƑūîēŞîƎ�Ŀƙ�î�ƎƑĚŕĿŞĿŠîƑǋ�ǄĚƑƙĿūŠ�ƥĺîƥ�ǅĿŕŕ�îČČūŞŞūēîƥĚ�ČĺîŠĳĚƙ�ƥĺîƥ�ĚŞĚƑĳĚ�ǅĺĚŠ�
ŠĚĳūƥĿîƥĿŠĳ�ċƑūîē�ƙƥîŒĚĺūŕēĚƑ�ƙƭƎƎūƑƥ�ĲūƑ�Ŀƥƙ�ĿŞƎŕĚŞĚŠƥîƥĿūŠȦ���ǛŠîŕ�ƑĚǄĿƙĚē�ƑūîēŞîƎ�ƙĺūƭŕē�ēƑĿǄĚ�ĳūǄĚƑŠ-
ŞĚŠƥ�îŠē�ĿŠēƭƙƥƑǋ�ČūūƎĚƑîƥĿūŠȡ�îŕĿĳŠ�ƎūŕĿČǋ�ǅĿƥĺ�ǛŠîŠČĚȡ�ƙĺîƎĚ�îČîēĚŞĿČ�ƑĚƙĚîƑČĺ�îĳĚŠēîƙȡ�îŠē�îČČĚŕĚƑîƥĚ�
ƥƑîŠƙĿƥĿūŠ�ūĲ�ĿŠŠūǄîƥĿūŠƙ�ƥū�ŞîƑŒĚƥ�îŠē�ǅĿēĚƙƎƑĚîē�îēūƎƥĿūŠ�îƥ�ƙČîŕĚȦ

¹ĺĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îĳĚŠēî�ĺîƙ�ŞîŠǋ�ƙƥîŒĚĺūŕēĚƑƙ�ȳĚȦĳȦȡ�ŞîŠƭĲîČƥƭƑĚƑƙȡ�ƑĚƥîĿŕĚƑƙȡ�ƙĚƑǄĿČĚ�ƎƑūǄĿēĚƑƙȡ�
ČūūŕĿŠĳ�ƭƙĚƑ�ĳƑūƭƎƙȡ�ĳūǄĚƑŠŞĚŠƥƙȡ�ČĿƥǋ�ƎŕîŠŠĚƑƙȡ�ǛŠîŠČĿŠĳ�ĿŠƙƥĿƥƭƥĿūŠƙȡ�îČîēĚŞĿîȴȦ�qîŠƭĲîČƥƭƑĚƑƙ�îŠē�ĳūǄ-
ĚƑŠŞĚŠƥƙȡ�ĿŠ�îēēĿƥĿūŠ�ƥū�ĚŠîċŕĿŠĳ�îŠē�ēĚǄĚŕūƎŞĚŠƥ�ƎîƑƥŠĚƑƙ�ǅĺĚƑĚ�ŠĚĚēĚēȡ�ǅĿŕŕ�Ǝŕîǋ�îŠ�ĿŞƎūƑƥîŠƥ�ƑūŕĚ�ĿŠ�
ċƑĿŠĳĿŠĳ�ƥĺĿƙ�ēĿǄĚƑƙĚ�ČūŞŞƭŠĿƥǋ�ƥūĳĚƥĺĚƑȦ�HƑūǅƥĺ�ĿŠ�ēĚŞîŠē�ĲūƑ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îŠē�ƙĚƑǄĿČĚƙ�ǅĿŕŕ�ŞĚîŠ�
ƙƭċƙƥîŠƥĿîŕ�ċƭƙĿŠĚƙƙ�ūƎƎūƑƥƭŠĿƥĿĚƙȡ�ċƭƥ�ƥĺĚƙĚ�ūƎƎūƑƥƭŠĿƥĿĚƙ�ČîŠ�ċĚ�ƑĚîŕĿǕĚē�ūŠŕǋ�ĿĲ�ƥĺĿƙ�ĳƑūǅƥĺ�îŕĿĳŠƙ�ǅĿƥĺ�
ƙƭƙƥîĿŠîċĿŕĿƥǋ�ĳūîŕƙȦ�¹ĺĚ�ƙƭČČĚƙƙĲƭŕ�ČƑĚîƥĿūŠ�ūĲ�î�ČūŞŞƭŠĿƥǋ�ūĲ�ƙĺîƑĚē�ĿŠƥĚƑĚƙƥƙ�ĿŠ�ƑĚƙƎūŠƙĚ�ƥū�ƥĺĚ�qūŠƥƑĚîŕ�
¡ƑūƥūČūŕ�ƎƑūǄĿēĚƙ�ƑĚîƙūŠ�ƥū�ċĚŕĿĚǄĚ�ƥĺîƥ�ƥĺĿƙ�ČūŕŕîċūƑîƥĿūŠ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƙƥîŒĚĺūŕēĚƑƙ�Ŀƙ�îČĺĿĚǄîċŕĚȦ

BOX 16: ACTIONS REQUIRED TO DELIVER THE ROADMAP

•  �ƑĿŠĳ�ŒĚǋ�ĿŠƥĚƑǄĚŠƥĿūŠ�ēĚŕĿǄĚƑǋ�ƎîƑƥŠĚƑƙ�ƥū�î�ČūŞŞūŠ�ǄĿĚǅƎūĿŠƥ�ƥū�ĚŠîċŕĚ�î�ČūŠƙĚŠƙƭƙ�îƑūƭŠē�ĿŞ-
ƎŕĚŞĚŠƥĿŠĳ�î�ƙĺîƑĚē�ƙƥƑîƥĚĳǋ

• �ÀŠēĚƑƙƥîŠē�ƥĺĚ�ƙĿǕĚ�ūĲ�ƥĺĚ�ČĺîŕŕĚŠĳĚ�ċǋ�ČūŠēƭČƥĿŠĳ�î�ČūŞƎƑĚĺĚŠƙĿǄĚ�ŠĚĚēƙ�îƙƙĚƙƙŞĚŠƥ�ƥĺîƥ�ƑĚČūĳ-
ŠĿǕĚƙ�ƥĺĚ�ĿŞƎūƑƥîŠƥ�ƑūŕĚ�ūĲ�ČūūŕĿŠĳ�ĿŠ�îēîƎƥĿŠĳ�ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚ�îŠē�îČĺĿĚǄĿŠĳ�ƥĺĚ�¬'Hƙ

• �¡ŕîŠ�ĲūƑ�ĲƭƥƭƑĚ�ĳŕūċîŕ�ǅîƑŞĿŠĳ�îŠē�ČūūŕĿŠĳ�ŠĚĚēƙȡ�ƥîŒĿŠĳ�ĿŠƥū�îČČūƭŠƥ�ƥĺîƥ�ŞĿƥĿĳîƥĿūŠ�Ǝîƥĺǅîǋ�ūƭƥ-
ČūŞĚƙ�îƑĚ�ƭŠČĚƑƥîĿŠ�îŠē�ČūŠƙĚƐƭĚŠƥŕǋ�ŞîƎƎĿŠĳ�ŞƭŕƥĿƎŕĚ�ƎîƑîŕŕĚŕ�ƙČĚŠîƑĿūƙ

• �/ŠĳîĳĚ�ƥĺĚ�ƑîŠĳĚ�ūĲ�îČƥūƑƙ�ŠĚČĚƙƙîƑǋ�ƥū�ċƑĿŠĳ�ƥūĳĚƥĺĚƑ�ƥĚČĺŠūŕūĳǋ�îŠē�ƙǋƙƥĚŞ�ĿŠŠūǄîƥĿūŠƙ�ĿŠƥū�î�
ČƑūƙƙȹƙĚČƥūƑ�ĿŠƥĚĳƑîƥĚē�ƙǋƙƥĚŞƙȹūĲȹƙǋƙƥĚŞƙ�îƎƎƑūîČĺ

• ¬ƭƎƎūƑƥ�ČūƭŠƥƑĿĚƙ�ĿŠ�ĲūƑŞƭŕîƥĿŠĳ�ƎŕîŠƙ�ƥū�îČČĚŕĚƑîƥĚ�ƙƭƎƎūƑƥĿǄĚ�ƎūŕĿČǋ�îŠē�ǛŠîŠČĿŠĳ�ĚŠǄĿƑūŠŞĚŠƥƙ

• �TēĚŠƥĿĲǋ�ƥĺĚ�ŠĚĚē�ĲūƑ�ŠĚǅ�ŞîŠƭĲîČƥƭƑĿŠĳ�ČîƎîċĿŕĿƥǋ�îŠē�ƙƭƎƎŕǋ�ČĺîĿŠ�ĿŠŠūǄîƥĿūŠ�îŠē�ēĚǄĚŕūƎ�ĿŠƥĚƑ-
ǄĚŠƥĿūŠƙ�ƥū�ēƑĿǄĚ�ƥĺĚŞ

• �¤ĚČūĳŠĿǕĚ�ƥĺĚ�ƙŒĿŕŕĚē�ǅūƑŒĲūƑČĚ�ŠĚĚēĚē�ƥū�ŞĚĚƥ�ƥĺĚ�ĳƑūǅĿŠĳ�ČūūŕĿŠĳ�ēĚŞîŠē�ǅĿƥĺ�ĚĲǛČĿĚŠƥ�îŠē�
ƙƭƙƥîĿŠîċŕĚ�ƎƑūēƭČƥƙ�îŠē�ēĚƙĿĳŠȡ�ĿŠƙƥîŕŕȡ�îŠē�ŞîĿŠƥîĿŠ�ƥĺĚŞ�

• �'ĚŞūŠƙƥƑîƥĚ�ĿŞƎîČƥ�ūĲ�ŠĚǅ�ƙūŕƭƥĿūŠƙ�ƥū�îČČĚŕĚƑîƥĚ�ƥƑîŠƙĿƥĿūŠ�ūĲ�ĿŠŠūǄîƥĿūŠ�ƥū�ŞîƑŒĚƥ�îŠē�ǅĿēĚ-
spread adoption

• �TēĚŠƥĿĲǋȡ�ƎŕîŠ�ĲūƑȡ�îŠē�ŞĿƥĿĳîƥĚ�ƭŠĿŠƥĚŠēĚē�ČūŠƙĚƐƭĚŠČĚƙ�ĲƑūŞ�ĿŠƥƑūēƭČƥĿūŠ�ūĲ�ƙƭƙƥîĿŠîċŕĚ 
ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ
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IMPLEMENTATION PROCESS 
GĿǄĚ�ċƑūîēŕǋ�ēĚǛŠĚē�îČƥĿǄĿƥĿĚƙ�îƑĚ�ŠĚĚēĚē�ƥū�ēĚŕĿǄĚƑ�ƥĺĚ�ƑūîēŞîƎ�îŠē�ċĚĳĿŠ�ƥū�ĿŞƎŕĚŞĚŠƥ�ĿƥȠ�ƑĚîČĺĿŠĳ�
îĳƑĚĚŞĚŠƥ�ūŠ�ƥĺĚ�ƑūîēŞîƎ�îŠē�Ŀƥƙ�ĳūîŕƙȡ�ƥîƑĳĚƥƙȡ�îŠē�ƎƑĿūƑĿƥǋ�ĿŠƥĚƑǄĚŠƥĿūŠƙȫ�ČƑĚîƥĿŠĳ�ƙƎĚČĿǛČȡ�ēĚƥîĿŕĚē�îČƥĿūŠ�
ƎŕîŠƙȫ�ēĚČĿēĿŠĳ�ǅĺū�ǅĿŕŕ�ēū�ǅĺîƥ�îŠē�ǅĿƥĺĿŠ�ǅĺîƥ�ƥĿŞĚĲƑîŞĚȫ�ČƑĚîƥĿŠĳ�î�ƥƑîČŒĿŠĳ�ƙǋƙƥĚŞ�ĲūƑ�ŞūŠĿƥūƑĿŠĳȡ�
ĚǄîŕƭîƥĿŠĳȡ�îŠē�ƑĚƎūƑƥĿŠĳ�ūŠ�ƎƑūĳƑĚƙƙ�îŠē�ČĺîŕŕĚŠĳĚƙȫ�îŠē�îƙƙĿĳŠĿŠĳ�ƑĚƙƎūŠƙĿċĿŕĿƥǋ�îŠē�ĚƙƥîċŕĿƙĺĿŠĳ�î�ƥĿŞĚ-
ĲƑîŞĚ�ĲūƑ�ƭƎēîƥĿŠĳ�ƥĺĚ�ƑūîēŞîƎ�îŠē�îČƥĿūŠ�ƎŕîŠƙȦ�TŠ�îēēĿƥĿūŠȡ��ūǊ�ǧǬ�ƙƭĳĳĚƙƥƙ�ƙūŞĚ�ƙƎĚČĿǛČ�îČƥĿūŠƙ�ƥĺîƥ�
Şîǋ�ċĚ�ƑĚƐƭĿƑĚē�ƥū�ċƭĿŕē�î�ČūŠƙĚŠƙƭƙ�ƑūîēŞîƎȦ

1.   REACHING AGREEMENT ON THE ROADMAP 
¹ĺĿƙ�ƑūîēŞîƎ�ūĲĲĚƑƙ�î�ƎŕîƥĲūƑŞ�ĲūƑ�ēĿƙČƭƙƙĿūŠ�îŠē�î�ƙƥîƑƥĿŠĳ�ƎūĿŠƥ�ƥū�ċƭĿŕē�îĳƑĚĚŞĚŠƥ�ǅĿƥĺ�ƎîƑƥŠĚƑƙ�ūŠ�î�
ŞūƑĚȹĚŕîċūƑîƥĚ�ƙƥƑîƥĚĳǋ�îŠē�ĳŕūċîŕ�ƑūîēŞîƎ�îČƥĿūŠ�ƎŕîŠȦ�¹ĺĚ�ēĿǄĚƑƙĚ�ƑîŠĳĚ�ūĲ�ČƑūƙƙȹČƭƥƥĿŠĳ�ūƎĚƑîƥĿūŠƙ�
ČūǄĚƑĿŠĳ�ƙĚČƥūƑƙ�îŠē�ƑĚĳĿūŠƙ�ČūŞƎŕĿČîƥĚƙ�ŕĚîēĚƑƙĺĿƎ�îŠē�ēĿƑĚČƥĿūŠȦ�TŠ�ƙūŞĚ�îƑĚîƙȡ�ƥĺĚ�ØūƑē��îŠŒ�ĺîƙ�
ĚǊƎĚƑƥĿƙĚ�îŠē�îŠ�ĚƙƥîċŕĿƙĺĚē�ŕĚîēĚƑƙĺĿƎ�ƑūŕĚ�ȳĚȦĳȦȡ�ĿŠ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋȴȡ�ǅĺĚƑĚîƙ�ĿŠ�ūƥĺĚƑƙ�Ŀƥ�Şîǋ�ǅĿƙĺ�ƥū�
Ǝŕîǋ�î�ŞūƑĚ�ŕĿŞĿƥĚē�ƑūŕĚ�ĿŠ�ƙƭƎƎūƑƥ�ūĲ�ĚƙƥîċŕĿƙĺĚē�ŠĚƥǅūƑŒƙ�ūƑ�ūƥĺĚƑ�ŞūƑĚ�îƎƎƑūƎƑĿîƥĚ�ūƑĳîŠĿǕîƥĿūŠƙȦ�

• �HĿǄĚŠ�Ŀƥƙ�ūƎĚƑîƥĿūŠîŕ�ƎƑĿūƑĿƥĿĚƙ�îŠē�ƥĺĚ�ŕîƑĳĚ�ČūŞŞƭŠĿƥǋ�ūĲ�îČƥūƑƙȡ�ƥĺĚ�ØūƑŕē��îŠŒ�ĺîƙ�î�ČĺūĿČĚȦ�
~ŠĚ�ūƎƥĿūŠ�Ŀƙ�ƥū�ƑĚŕǋ�ūŠ�ūƥĺĚƑ�ūƑĳîŠĿǕîƥĿūŠƙ�ƥū�ūƑĳîŠĿǕĚ�ƥĺĚ�ĚŠĳîĳĚŞĚŠƥ�ƎƑūČĚƙƙ�îŠē�ČūūƑēĿŠîƥĚ�
ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�îƑūƭŠē�î�ČūūŕĿŠĳ�ƑūîēŞîƎȦ��ŠūƥĺĚƑ�ūƎƥĿūŠ�Ŀƙ�ƥū�ČƑĚîƥĚ�î�ŞūƑĚ�ĲūƑ-
Şîŕ�ĚŠĳîĳĚŞĚŠƥ�ƎƑūČĚƙƙ�îƑūƭŠē�ƑūîēŞîƎ�îČƥĿūŠƙ�ƥĺîƥ�Ŀƥ�Şîǋ�ǅĿƙĺ�ƥū�ƭŠēĚƑƥîŒĚ�ūƑ�ŕĚîēȦ�¹ĺĚ�/Š-
ĚƑĳǋ�¬ƥūƑîĳĚ�¡îƑƥŠĚƑƙĺĿƎ�ƥĺîƥ�ƥĺĚ�Ø�H�îŠē�Ǩǯ�ūƑĳîŠĿǕîƥĿūŠƙ�ĿŠĿƥĿîƥĚē�ƥū�ēĚǄĚŕūƎ�ĚŠĚƑĳǋ�ƙƥūƑîĳĚ�
ƙūŕƭƥĿūŠƙ�ƥîĿŕūƑĚē�ƥū�ƥĺĚ�ŠĚĚēƙ�ūĲ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�Ŀƙ�îŠ�ĚǊîŞƎŕĚ�ūĲ�ƥĺĚ�ŕîƥƥĚƑȡ�ŞūƑĚȹĲūƑŞîŕ�
ĚŠĳîĳĚŞĚŠƥ�ūƎƥĿūŠ�ȳØūƑŕē��îŠŒ�ǨǦǧǯċȴȦ

• �¹ĺĚ�Hŕūċîŕ�¤ūîēŞîƎ�ūĲ��ČƥĿūŠ�¹ūǅîƑē�¬ƭƙƥîĿŠîċŕĚ�qūċĿŕĿƥǋ�ȳØūƑŕē��îŠŒ�ǨǦǧǯČȴ�Ŀƙ�îŠūƥĺĚƑ�ĚǊîŞ-
ƎŕĚ�ūĲ�ǅĺîƥ�Ŀƙ�ŠĚĚēĚē�ƥū�ċƭĿŕē�ČūŠƙĚŠƙƭƙ�îƑūƭŠē�î�ĳŕūċîŕ�ƑūîēŞîƎȦ���ċƑūîē�ČūîŕĿƥĿūŠ�ūĲ�ƙƥîŒĚ-
ĺūŕēĚƑƙ�ēĚǄĚŕūƎĚē�Ŀƥ�ūǄĚƑ�ƙĚǄĚƑîŕ�ǋĚîƑƙȡ�ǅĿƥĺ�ƥĚČĺŠĿČîŕ�ĚǊƎĚƑƥĿƙĚ�îŠē�ČūūƑēĿŠîƥĿŠĳ�ŕĚîēĚƑƙĺĿƎ�ĲƑūŞ�
ƥĺĚ�ØūƑŕē��îŠŒȦ�¹ĺĚ�Hŕūċîŕ�¤ūîēŞîƎ�ūŠ�ƙƭƙƥîĿŠîċŕĚ�ŞūċĿŕĿƥǋ�ƎƑūǄĿēĚƙ�î�ēĚƥîĿŕĚē�îŠîŕǋƙĿƙ�îŠē�
ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ƥūūŕ�ĲūƑ�ČūƭŠƥƑĿĚƙ�ƥū�îČĺĿĚǄĚ�ƥĺĚ�ĲūƭƑ�ēĿƙƥĿŠČƥ�ĚŕĚŞĚŠƥƙ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ƥƑîŠƙƎūƑƥȠ�
ƭŠĿǄĚƑƙîŕ�îČČĚƙƙȡ�ĚĲǛČĿĚŠČǋȡ�ƙîĲĚƥǋȡ�îŠē�ĳƑĚĚŠ�ŞūċĿŕĿƥǋȦ��ƙ�ǅĿƥĺ�ČūūŕĿŠĳȡ�ĿŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕūĳĿĚƙ�
ǅĿŕŕ�ċĚ�ƑĚƐƭĿƑĚēȡ�îƙ�ǅĚŕŕ�îƙ�ĳūǄĚƑŠŞĚŠƥ�ŕĚîēĚƑƙĺĿƎȦ�¹ĺĚ�Hŕūċîŕ�¤ūîēŞîƎ�ūŠ�ƙƭƙƥîĿŠîċŕĚ�ŞūċĿŕĿƥǋ�
ūƭƥŕĿŠĚƙ�î�ƎƑūČĚƙƙ�ĲūƑ�ČūƭŠƥƑĿĚƙ�ƥū�ēĚČĿēĚ�ūŠ�îŠ�îƎƎƑūƎƑĿîƥĚ�Ǝîƥĺȡ�ƑĚČūĳŠĿǕĿŠĳ�ƥĺîƥ�ƥĺĚƑĚ�Ŀƙ�Šū 
ɁūŠĚ�ƙĿǕĚ�Ǜƥƙ�îŕŕɂ�ƙūŕƭƥĿūŠ�îŠē�ƥĺîƥ�ƙūŞĚ�îČƥĿūŠƙ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�ČūŠƙĿēĚƑîċŕĚ�ƥĿŞĚ�ƥū�îČĺĿĚǄĚȦ�

• �TŞƎŕĚŞĚŠƥîƥĿūŠ�ČĺîŕŕĚŠĳĚƙ�ĲūƑ�î�ƑūîēŞîƎ�ūŠ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îƑĚ�ĚǄĚŠ�ĳƑĚîƥĚƑȡ�ċĚČîƭƙĚ�ƥĺĚ�
ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�Ŀƙ�ǄĚƑǋ�ēĿǄĚƑƙĚȡ�ČūǄĚƑĿŠĳ�ŞƭŕƥĿƎŕĚ�ƙĚČƥūƑƙȡ�îŠē�ċĚČîƭƙĚ�ƥĺĚ�ČƭƑƑĚŠƥ 
ŕĚǄĚŕ�ūĲ�ĚŠĳîĳĚŞĚŠƥ�Ŀƙ�ǄĚƑǋ�ƭŠĚǄĚŠȡ�ŕîČŒĿŠĳ�ĚĲĲĚČƥĿǄĚ�ČūūƑēĿŠîƥĿūŠȦ���ƙƥƑîƥĚĳǋ�ƥū�ƎƑūŞūƥĚ�Ƒūîē-
ŞîƎ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�Şƭƙƥ�ƥĺĚƑĚĲūƑĚ�ċĚ�ĲūƑĚŞūƙƥ�îŠ�ĚĲĲūƑƥ�ĿŠ�ĲîČĿŕĿƥîƥĿŠĳ�îĳƑĚĚŞĚŠƥ�îŞūŠĳ�ƥĺĿƙ�
ēĿǄĚƑƙĚ�ČūŞŞƭŠĿƥǋȦ�

• ��ƙ�ƎîƑƥ�ūĲ�ƥĺĿƙ�ČūŠƙĚŠƙƭƙ�ƎƑūČĚƙƙȡ�ƥĺĚ�ƎƑĚƙĚŠƥ�îƎƎƑūîČĺ�ƥū�î�ƑūîēŞîƎ�ūŠ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ 
ǅĿŕŕ�ĿŠĚǄĿƥîċŕǋ�ċĚ�ƙČƑƭƥĿŠĿǕĚē�îŠē�ƑĚǄĿƙĚēȦ�¬ƎĚČĿǛČ�ƙƥîŒĚĺūŕēĚƑ�ĿŠƥĚƑĚƙƥƙ�ǅĿŕŕ�ĿŠǜƭĚŠČĚ�ƥĺĚ�ƎƑūČĚƙƙ�
ƥū�ŞūēĿĲǋ�Ŀƥƙ�ūǄĚƑîŕŕ�ēĿƑĚČƥĿūŠȡ�ƥîƑĳĚƥƙȡ�îŠē�ŞūēîŕĿƥĿĚƙ�ĿŠ�ŕĿŠĚ�ǅĿƥĺ�ċƭƙĿŠĚƙƙ�ūƑ�ƎūŕĿƥĿČîŕ�ĿŠƥĚƑĚƙƥƙ�
îŠē�ĳƭĿēĚē�ċǋ�ƥĺĚĿƑ�ČūŠƙƥĿƥƭĚŠƥƙȦ�Tƥ�ČîŠ�ċĚ�ĚǊƎĚČƥĚē�ƥĺîƥ�ŞƭČĺ�ŞūƑĚ�ǅūƑŒ�ūŠ�ĲƭƥƭƑĚ�ƥĚČĺŠūŕ-
ūĳǋ�Ǝîƥĺǅîǋƙȡ�HOH�ŞĿƥĿĳîƥĿūŠ�ƎūƥĚŠƥĿîŕȡ�îŠē�Čūƙƥƙ�ǅĿŕŕ�ċĚ�ƑĚƐƭĚƙƥĚēȵîŠē�ŠĚĚēĚē�ƥū�ĲūƙƥĚƑ�
îĳƑĚĚŞĚŠƥȦ��Š�ĚĲĲūƑƥ�ƥū�ēĚǛŠĚ�î�Ǝîƥĺǅîǋ�îŠē�îČƥĿūŠ�ƎŕîŠ�ƥū�ǕĚƑūȹHOH�ĚŞĿƙƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�
Ŀƙ�îŕƑĚîēǋ�ƭŠēĚƑǅîǋ�ƭŠēĚƑ�ƥĺĚ�ƭŞċƑĚŕŕî�ūĲ�ƥĺĚ� ūūŕ� ūîŕĿƥĿūŠ�ȳ ūūŕ� ūîŕĿƥĿūŠ�Ěƥ�îŕȦ�ǨǦǨǦȫ�ǨǦǨǧȴȡ�
ČūŠƥƑĿċƭƥĿŠĳ�ƥū�ƥĺĚ� ŕĿŞîƥĚ��ČƥĿūŠ�¡îƥĺǅîǋƙ�ƭŠēĚƑ�ƥĺĚ�qîƑƑîŒĚƙĺ�¡îƑƥŠĚƑƙĺĿƎ�ĲūƑ�Hŕūċîŕ� ŕĿŞîƥĚ�
�ČƥĿūŠ�ȳÀsG   �ǨǦǧǯȴȦ�
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2.   CREATING DETAILED ACTION PLANS 
GūƑŞĿŠĳ�ĚĲĲĚČƥĿǄĚ�îĳƑĚĚŞĚŠƥ�îƑūƭŠē�î�ČūŠƙĚŠƙƭƙ�ƑūîēŞîƎ�Şƭƙƥ�ĿŠČŕƭēĚ�ČūŞŞĿƥŞĚŠƥƙ�ĲƑūŞ�îČƥūƑƙ�
ǅĺū�îƑĚ�îċŕĚ�îŠē�ǅĿŕŕĿŠĳ�ƥū�ƥîŒĚ�ūŠ�ƙƎĚČĿǛČ�ČĺîŕŕĚŠĳĚƙ�ȳĚȦĳȦȡ�ƥĚČĺŠūŕūĳǋ�ēĚǄĚŕūƎŞĚŠƥȡ�ƙƥîŠēîƑē�ƙĚƥƥĿŠĳȴȡ�
ƎîƑƥĿČĿƎîƥĚ�ĿŠ�îĳƑĚĚēȹƭƎūŠ�îČƥĿǄĿƥĿĚƙ�ĿŠ�î�ČūūƑēĿŠîƥĚē�ŞîŠŠĚƑȡ�îŠē�îČĺĿĚǄĚ�ƑĚƙƭŕƥƙȦ�¹ĺĿƙ�ƑĚƐƭĿƑĚƙ�î�ŕĚǄĚŕ�ūĲ�
ƙƎĚČĿǛČĿƥǋ�ƥĺîƥ�ūŠŕǋ�ēĚƥîĿŕĚē�ƥĿŞĚċūƭŠē�îČƥĿūŠ�ƎŕîŠƙ�ČîŠ�ƎƑūǄĿēĚȫ�ƥĺĚƙĚ�îČƥĿūŠ�ƎŕîŠƙ�îƑĚ�ƙƎĚČĿǛČ�ƥū�ƙĚČ-
ƥūƑƙȡ�ČĺîŕŕĚŠĳĚƙȡ�ƥîƑĳĚƥƙȡ�îŠē�îČƥūƑƙ�ċƭƥ�Şƭƙƥ�ƙƥĿŕŕ�ċĚ�ČƑĚîƥĚēȵċǋ�ūƑ�ĿŠ�ČūūƎĚƑîƥĿūŠ�ǅĿƥĺ�îČƥūƑƙ�ǅĿŕŕĿŠĳ�ƥū�
ĚŠĳîĳĚȵîŠē�Şƭƙƥ�ċĚ�ĿŠ�ŕĿŠĚ�ǅĿƥĺ�ƥĺĚ�ĳŕūċîŕ�ƑūîēŞîƎ�îŠē�ŏūĿŠĚē�ǅĿƥĺ�ūƥĺĚƑ�ƎŕîŠŠĿŠĳ�ƎƑūČĚƙƙĚƙȡ�ƙƭČĺ�îƙ�
s �¡ƙȦ�qîŠîĳĿŠĳ�ƥĺĿƙ�ƎƑūČĚƙƙ�îŠē�ŞĚĚƥĿŠĳ�ČūŞŞĿƥŞĚŠƥƙ�ǅĿŕŕ�ċĚ�ČĺîŕŕĚŠĳĿŠĳ�ċƭƥ�Ŀƙ�ĚƙƙĚŠƥĿîŕ�ƥū�ĚŠƙƭƑĚ�
ƥĺîƥ�ƥĺĚ�ūƭƥƎƭƥƙ�ūĲ�ƥĺĚ�ǄîƑĿūƭƙ�ƑūîēŞîƎ�îČƥĿǄĿƥĿĚƙȡ�ūĲƥĚŠ�ƎĚƑĲūƑŞĚē�ċǋ�ēĿĲĲĚƑĚŠƥ�îČƥūƑƙȡ�ČūŞĚ�ƥūĳĚƥĺĚƑ�îƥ�
ƥĺĚ�ƑĿĳĺƥ�ƥĿŞĚ�ƥū�ƎƑūēƭČĚ�ƥĺĚ�ēĚƙĿƑĚē�ƑĚƙƭŕƥƙȦ�GūƑ�ĿŠƙƥîŠČĚȡ�ƙĚƥƥĿŠĳ�ēĚŞîŠēĿŠĳ�ĚĲǛČĿĚŠČǋ�ƙƥîŠēîƑēƙ�ȳî�Ǝū-
ŕĿƥĿČîŕŕǋ�ƙĚŠƙĿƥĿǄĚ�ƎƑūČĚƙƙȴ�Şƭƙƥ�ċĚ�îŕĿĳŠĚē�ǅĿƥĺ�ƥĺĚ�ƥĿŞĚȹČūŠƙƭŞĿŠĳ�ĿŠƥƑūēƭČƥĿūŠ�îŠē�ČūŞŞĚƑČĿîŕĿǕîƥĿūŠ�
ūĲ�ČūŞƎŕĿîŠƥ�ƎƑūēƭČƥƙȦ

3.  DECIDING WHO WILL DO WHAT AND WITHIN WHAT TIMEFRAME 
¹ĺĚƑĚ�Ŀƙ�Šū�ƙƎĚČĿǛČ�ƎŕîŠ�ĲūƑ�ĺūǅ�ƥū�ŞîŒĚ�ĿŠēĚƎĚŠēĚŠƥ�îČƥūƑƙ�ČūŞŞĿƥ�ƥū�ƙƎĚČĿǛČ�ƑūîēŞîƎ�îČƥĿūŠƙ�îŠē�Šū�
ĲūƑŞîŕ�ǅîǋ�ƥū�ĚŠĲūƑČĚ�ƥĺĚŞȦǩǫ�TŠ�ƥĺĿƙ�ƑĚĳîƑēȡ�ƥĺĚ�ƑūîēŞîƎ�Ŀƙ�Šūƥ�ēĿƙƙĿŞĿŕîƑ�ƥū�ĿŠƥĚƑŠîƥĿūŠîŕ�îĳƑĚĚŞĚŠƥƙ�
ċĚƥǅĚĚŠ�ČūƭŠƥƑĿĚƙȡ�ċƭƥ�ĲūƑ�î�ƙƭċƙĚƥ�ūĲ�ĿŞƎūƑƥîŠƥ�îČƥūƑƙ�ȳĚȦĳȦȡ�ĳūǄĚƑŠŞĚŠƥƙȡ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȴȡ�ƥĺĚƑĚ�Ŀƙ�î�
ĺĿƙƥūƑǋ�ūĲ�ČūūƎĚƑîƥĿūŠ�ƥĺîƥ�ƙƭČČĚƙƙĲƭŕ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�ĚƙƥîċŕĿƙĺĚē�îŠē�ČūŠƥĿŠƭĚƙȡ�
îŠē�ƥĺĚƑĚ�Ŀƙ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�ĲūƑ�ċĚŠĚǛƥƙ�ĲūƑ�îŕŕ�ĳƑūƭƎƙ�ĿŠǄūŕǄĚēȦ�~ċƥîĿŠĿŠĳ�ĿŞƎŕĚŞĚŠƥîċŕĚ�ČūŞŞĿƥŞĚŠƥƙ 
ǅĿŕŕ�ĿŠǄūŕǄĚ�ƑĚîČĺĿŠĳ�ƙĺîƑĚē�ƭŠēĚƑƙƥîŠēĿŠĳ�ūĲ�ĳūîŕƙ�îŠē�ċĚŠĚǛƥƙ�îŠē�ĲūƙƥĚƑĿŠĳ�îŠ�îƥŞūƙƎĺĚƑĚ�ūĲ�ƙƭČ-
ČĚƙƙĲƭŕ�ƑĚƎĚîƥĚē�ČūūƎĚƑîƥĿūŠ�ūǄĚƑ�ƥĿŞĚȦ� ūŞƎĚƥĚŠƥ�ĿŠƙƥĿƥƭƥĿūŠƙ�ǅĿƥĺ�ĚǊƎĚƑƥĿƙĚ�Şƭƙƥ�ƙƭƎƎūƑƥ�ċūƥĺ�ĿŠ 
îŠ�ĿŞƎîƑƥĿîŕ�ŞîŠŠĚƑȦ

4.   CREATING A MONITORING SYSTEM 
¹ƑîČŒĿŠĳ�ƎƑūĳƑĚƙƙ�ŞîēĚ�ƥūǅîƑē�ƙƎĚČĿǛČ�ƥîƑĳĚƥƙȡ�ƭŠČūǄĚƑĿŠĳ�ĲîĿŕƭƑĚƙȡ�îŠē�îŠîŕǋǕĿŠĳ�ČĺîŕŕĚŠĳĚƙ�ǅĿŕŕ�ċĚ�
ĚƙƙĚŠƥĿîŕ�ĲūƑ�ĚĲĲĚČƥĿǄĚ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�ƥĺĚ�îČƥĿūŠ�ƎŕîŠƙȡ�ƥū�îƙƙĚƙƙ�ƥĺĚ�ƑūîēŞîƎɄƙ�ƙƭČČĚƙƙ�îŠē�ƑĚǄĿƙĚ�
Ŀƥ�îƙ�ŠĚĚēĚēȦ�¹ĺĚ�T/��îŕƑĚîēǋ�ƥƑîČŒƙ�ƎƑūĳƑĚƙƙ�ĿŠ�ƥĺĚ�� �ƙĚČƥūƑ�îŠē�ĺîƙ�ĳūūē�ēîƥî�ūŠ�� �ĿŠƙƥîŕŕîƥĿūŠƙ�
îŠē�îƙƙūČĿîƥĚē�ĚŠĚƑĳǋ�ƭƙĚ�ȳT/��ǨǦǧǮȴȦ�TŠ�ČūŠƥƑîƙƥȡ�ēîƥî�ūŠ�ƭŠŞĚƥ�ČūūŕĿŠĳ�ŠĚĚēƙ�ȳĿŠČŕƭēĿŠĳ�ĲūƑ�îĳƑĿ-
ČƭŕƥƭƑĚȡ�ŞĚēĿČĿŠĚȡ�îŠē�ČūŞĲūƑƥȴ�îƑĚ�ƎîƑƥĿîŕ�îŠē�ĿƑƑĚĳƭŕîƑȡ�ǋĚƥ�¬/ĲūƑ�ŕŕ�ȳǨǦǧǯîȴ�ƎŕîŠƙ�ƥū�ƐƭîŠƥĿĲǋ�ƥĺĚƙĚ�
ŠĚĚēƙ�îŠŠƭîŕŕǋ�îŠē�îƙƙĚƙƙ�ƎƑūĳƑĚƙƙ�ƥūǅîƑē�ƑĚîČĺĿŠĳ�ƥĺĚ�Şūƙƥ�ǄƭŕŠĚƑîċŕĚ�ƎūƎƭŕîƥĿūŠƙȦ�¹ĺĚƑĚ�îƑĚ�ƙĿŞĿŕîƑ�
ƥƑîČŒĿŠĳ�ƎƑūĳƑîŞƙ�ĿŠ�ūƥĺĚƑ�ƙƎĚČĿîŕĿǕĚē�ūƑĳîŠĿǕîƥĿūŠƙȦ�¤ĚČĚŠƥ�îŠîŕǋƙĚƙ�ĺîǄĚ�ĿŠēĿČîƥĚē�î�ŕîČŒ�ūĲ�ČūŠƙĿƙ-
ƥĚŠƥ�ēĚǛŠĿƥĿūŠƙ�ƥū�ƥƑîČŒ�îēîƎƥĿūŠȹƑĚŕîƥĚē�ĿŠǄĚƙƥŞĚŠƥƙ�îŠē�ƥĺĚ�ĿŞƎîČƥ�ŞĚƥƑĿČƙ�ŠĚĚēĚē�ƥū�ǄîŕƭĚ�ƑĚƙĿŕĿĚŠČĚ�
ċĚŠĚǛƥƙ�ȳÀs/¡�ǨǦǧǮîȫ� ¡T�ǨǦǨǦȴȦ�Tƥ�Ŀƙ�ŕĿŒĚŕǋ�ƥĺîƥ�ŞĚîƙƭƑĿŠĳ�ƎƑūĳƑĚƙƙ�ĿŠ�ƎƑūǄĿēĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�
ǅĿŕŕ�ĚŠČūƭŠƥĚƑ�ƥĺĚ�ƙîŞĚ�ČĺîŕŕĚŠĳĚƙȫ�ƥĺîƥ�Ŀƙȡ�Ŀƥ�Şîǋ�ċĚ�ēĿĲǛČƭŕƥ�ƥū�ĿƙūŕîƥĚ�ƥĺĚ�ĿŠČƑĚŞĚŠƥîŕ�Čūƙƥ�ūĲ�ČĺîŠĳĚƙ�
ĿŠ�ċƭĿŕēĿŠĳ�ēĚƙĿĳŠ�ĲūŕŕūǅĿŠĳ�î�ƑĚēƭČĚē�ŠĚĚē�ĲūƑ�ŞĚČĺîŠĿČîŕ�ČūūŕĿŠĳȦ� ƑĚîƥĿŠĳ�î�ČūĺĚƑĚŠƥ�ēîƥî�îŠē�ƑĚƙƭŕƥƙ�
ĲƑîŞĚǅūƑŒȡ�ċƑĿŠĳĿŠĳ�ĚǊĿƙƥĿŠĳ�ŞūŠĿƥūƑĿŠĳ�ƎƑūĳƑîŞƙ�ƥūĳĚƥĺĚƑȡ�îŠē�ǛŕŕĿŠĳ�ƑĚŞîĿŠĿŠĳ�ĳîƎƙȡ�Şƭƙƥ�ċĚ�î�ƎîƑƥ�
ūĲ�ƥĺĚ�ƑūîēŞîƎ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ƎƑūČĚƙƙȦ�¹ĺĿƙ�ƑĚƐƭĿƑĚƙ�ƥĚČĺŠĿČîŕ�ĚǊƎĚƑƥĿƙĚ�îŠē�ūƑĳîŠĿǕîƥĿūŠîŕ�ŕĚîēĚƑƙĺĿƎȡ�
ǅĺĿČĺ�ĚĲĲĚČƥĿǄĚ�ĿŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�ƥĺĚ�ƑūîēŞîƎ�ƎƑūĳƑîŞ�ǅĿŕŕ�ĺîǄĚ�ƥū�ƎƑūǄĿēĚȦ

35 •   The limited exception is the reduction in use of HFCs as refrigerants mandated for parties that have ratified the Kigali Amendment.
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5.   UPDATING THE ROADMAP 
¤ūîēŞîƎƙ�ċĚČūŞĚ�ūċƙūŕĚƥĚ�îƙ�ŕîŠēƙČîƎĚƙ�ČĺîŠĳĚȦ�¹ĺĚƑĚ�îƑĚ�îŕƙū�ƎĚƑƙĿƙƥĚŠƥ�ƭŠČĚƑƥîĿŠƥĿĚƙ�îċūƭƥ�ƥĚČĺ-
ŠūŕūĳĿĚƙȡ�Čūƙƥƙȡ�ƎūŕĿČĿĚƙȡ�ǛŠîŠČĿŠĳȡ�îŠē�ƙĺĿĲƥĿŠĳ�ŠîƥĿūŠîŕ�îŠē�ĿŠƥĚƑŠîƥĿūŠîŕ�ƎƑĿūƑĿƥĿĚƙȡ�îƙ�ǅĚŕŕ�îƙ�ĿŠĚǄĿƥîċŕĚ�
ēĚŕîǋƙ�îŠē�ĲîĿŕƭƑĚƙȦ�Tƥ�ǅĿŕŕ�ƥĺĚƑĚĲūƑĚ�ċĚ�ŠĚČĚƙƙîƑǋ�ƥū�ƭƎēîƥĚȡ�ƑĚǛŠĚȡ�îŠē�ƑĚǄĿƙĚ�ƥĺĚ�ƑūîēŞîƎ�îŠē�îŠǋ�
îƙƙūČĿîƥĚē�îČƥĿūŠ�ƎŕîŠƙ�ƑĚĳƭŕîƑŕǋ�ƥū�ĚŠƙƭƑĚ�ČūŠƥĿŠƭĚē�ČūŠƙĚŠƙƭƙ�îŠē�ĚĲĲĚČƥĿǄĚŠĚƙƙȦ�¹ĺĚƙĚ�ƭƎēîƥĚƙ�Şƭƙƥ�
ċĚ�ŕĿŠŒĚē�ƥū�ūƥĺĚƑ�ĿŠƥĚƑŠîƥĿūŠîŕ�ƎƑūČĚƙƙĚƙȡ�ƙƭČĺ�îƙ�ƥĺĚ�s' �ƎƑūČĚƙƙ�ƭŠēĚƑ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥȡ�ĿŠČƑĚîƙ-
ĿŠĳ�ŕĚǄĚŕƙ�ūĲ�ČŕĿŞîƥĚ�îŞċĿƥĿūŠƙȡ�îēŏƭƙƥŞĚŠƥƙ�ƥū�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥȡ�îŠē�ƎūƙƙĿċŕǋ�ƑĚǄĿƙĿūŠ�ƥū�ƥĺĚ�¬'Hƙ�
îĲƥĚƑ�ǨǦǩǦȦ�

STRUCTURE OF COOPERATION 
¹ĺĚ�ƑūîēŞîƎ�ČîŠ�ƙƭČČĚĚē�ūŠŕǋ�ĿĲ�ŒĚǋ�ĳƑūƭƎƙ�ǅĿƥĺ�ƎūƥĚŠƥĿîŕŕǋ�ČūŠǜĿČƥĿŠĳ�ĿŠƥĚƑĚƙƥƙ�ČūūƎĚƑîƥĚȦ�¹ĺĚƙĚ�ĳƑūƭƎƙ�
ĿŠČŕƭēĚ�îƥ�î�ŞĿŠĿŞƭŞ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȡ�ŠîƥĿūŠîŕ�ĳūǄĚƑŠŞĚŠƥƙȡ�îŠē�ŠĚƥǅūƑŒĿŠĳ�îŠē�ēĚǄĚŕūƎŞĚŠƥ�
ūƑĳîŠĿǕîƥĿūŠƙȦ�¹ĺĚ�ŕūŠĳȹƥĚƑŞ�ċĚŠĚǛƥƙ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îƑĚ�ČŕĚîƑȡ�ċƭƥ�ċîƑƑĿĚƑƙ�ƥū�ƎƑūĳƑĚƙƙ�ƑĚŞîĿŠ�ĿŠ�
ƥĺĚ�ĲūƑŞ�ūĲ�ƙĺūƑƥȹƥĚƑŞ�ČūŞŞĚƑČĿîŕ�ĿŠƥĚƑĚƙƥƙ�îŠē�ĳūǄĚƑŠŞĚŠƥƙ�ŞîǊĿŞĿǕĿŠĳ�ƎūŕĿƥĿČîŕ�ƙƭƎƎūƑƥ�ċǋ�ƙĿēĚƙƥĚƎƎĿŠĳ�
ċƭƑēĚŠƙūŞĚ�ƎūŕĿČĿĚƙȡ�ǅĺĿČĺ�ƥūĳĚƥĺĚƑ�ČîŠ�ƑĚƙƭŕƥ�ĿŠ�ƙƭċūƎƥĿŞîŕȡ�ŠūŠČūūƎĚƑîƥĿǄĚ�ūƭƥČūŞĚƙ�ȳĚȦĳȦȡ�ŞîƑŒĚƥ�ĲîĿŕƭƑĚȡ�
ƭŠƙƭƙƥîĿŠîċŕĚ�ēĚǄĚŕūƎŞĚŠƥȴȦ�

sūƥĿūŠîŕŕǋȡ�î�ČūîŕĿƥĿūŠ�ƥĺîƥ�ċƭĿŕēƙ�ūŠ�ƥĺĚƙĚ�ŒĚǋ�ĳƑūƭƎƙ�Čūƭŕē�ūǄĚƑČūŞĚ�ƥĺĿƙ�ēĚîēŕūČŒ�ċǋ�ƎƑūǄĿēĿŠĳ�î�ƙĚƑĿĚƙ�
ūĲ�ƑĚƎĚîƥĚēȡ�îŠē�ƥĺĚƑĚĲūƑĚ�ŕūŠĳȹƥĚƑŞȡ�ċĚŠĚǛƥƙ�ƥū�ĚîČĺ�ĳƑūƭƎȦǩǬ�¹ĺĚƙĚ�ŕūŠĳȹƥĚƑŞ�ċĚŠĚǛƥƙ�ĿŠČŕƭēĚ�ċƭƙĿŠĚƙƙ�
ĳƑūǅƥĺ�îŠē�îČČĚƙƙ�ƥū�ŠĚǅ�ŞîƑŒĚƥƙ�ĲūƑ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑĿĚƙ�îŠē�ĚČūŠūŞĿČ�îŠē�ƙƭƙƥîĿŠîċŕĚ�ēĚǄĚŕūƎŞĚŠƥ 
ĲūƑ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȡ�ċūƥĺ�ƙƭƎƎūƑƥĚē�ċǋ�ČîƎîČĿƥǋ�ċƭĿŕēĿŠĳ�îŠē�ǛŠîŠČĿîŕ�ǜūǅƙ�ĲƑūŞ�ŠĚƥǅūƑŒĿŠĳ�îŠē�ēĚ-
ǄĚŕūƎŞĚŠƥ�ūƑĳîŠĿǕîƥĿūŠƙȦ�¹ĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�ǅūƑŒƙ�ƙĿŞĿŕîƑŕǋȠ�ĳūǄĚƑŠŞĚŠƥƙ�ČūŕŕĚČƥĿǄĚŕǋ�ƑĚĳƭŕîƥĚ�ČūŠƙƭŞƎ-
ƥĿūŠ�ūĲ�ĺîƑŞĲƭŕ�~'¬ƙȡ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�ċĚŠĚǛƥƙ�ċǋ�ēĚǄĚŕūƎĿŠĳ�ƙƭċƙƥĿƥƭƥĚƙ�îŠē�ƙƭƎƎŕǋĿŠĳ�ŞîƑŒĚƥƙ�ǅĿƥĺ�
ŠĚǅ�ĚƐƭĿƎŞĚŠƥȡ�îŠē�ǛŠîŠČĿîŕ�ǜūǅƙ�îŠē�ĿŞƎŕĚŞĚŠƥĿŠĳ�îĳĚŠČĿĚƙ�ȳÀŠĿƥĚē�sîƥĿūŠƙ�ūƑĳîŠĿǕîƥĿūŠƙȡ�ØūƑŕē��îŠŒȴ 
ƙƭƎƎūƑƥ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȦ��ŕŕ�ƥĺƑĚĚ�ĳƑūƭƎƙ�îƑĚ�ċūƭŠē�ƥūĳĚƥĺĚƑ�ĿŠ�î�ČîƑĚĚƑȹƙƎîŠŠĿŠĳ�ĳŕūċîŕ�ČūŞŞƭŠĿƥǋ 
ūĲ�ƎƑîČƥĿČĚ�ǅĿƥĺ�Ŀƥƙ�ūǅŠ�ċĚŠĚǛƥƙȦ

36 •   In game theory, this structure could be analyzed as an interdependent repeated game.



136

T
H

E
 C

O
LD

 R
O

A
D

 T
O

 P
A

R
IS

qîŒĿŠĳ�î�ĳŕūċîŕ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ČūîŕĿƥĿūŠ�ǅūƑŒ�ƑĚƐƭĿƑĚƙ�ČūŠēĿƥĿūŠƙ�ƭŠēĚƑ�ǅĺĿČĺ�ƎîƑƥŠĚƑƙ�ČūūƎĚƑîƥĚ�ǅĿƥĺ�
ĚîČĺ�ūƥĺĚƑ�ƑĚƎĚîƥĚēŕǋȦ�¹ĺĚ�ƑĚƎĚƥĿƥĿǄĚ�ƙƥƑƭČƥƭƑĚ�ČîŠ�ƥƭƑŠ�ƙĺūƑƥȹƥĚƑŞ�ƭŠČūūƎĚƑîƥĿǄĚ�ČūŠƙĿēĚƑîƥĿūŠƙ�ĿŠƥū�ŕūŠĳȹ
ƥĚƑŞ�Şƭƥƭîŕŕǋ�ċĚŠĚǛČĿîŕ�ĿŠƥĚƑĚƙƥƙ�ċĚČîƭƙĚ�ƑĚƎĚƥĿƥĿūŠ�ŞîŒĚƙ�Ŀƥ�ƎūƙƙĿċŕĚ�ƥū�ƑĚƥîŕĿîƥĚ�ĿĲ�ŠūŠČūūƎĚƑîƥĿǄĚ�ċĚĺîǄĿūƑ�
ūČČƭƑƙȡ�ǅĺĿČĺ�ČîŠ�ŕĚîē�ƥū�ƥĺĚ�ċƑĚîŒēūǅŠ�ūĲ�ČūūƎĚƑîƥĿūŠ�îŠē�ƥĺĚ�ŕūƙƙ�ūĲ�ĲƭƥƭƑĚ�ċĚŠĚǛƥƙȦ�¹ĺĚ�ƥĺƑĚĚ�ƎƑĿŠČĿƎîŕ�
ĳƑūƭƎƙ�ūĲ�î�ĳŕūċîŕ�ČūîŕĿƥĿūŠ�Şîǋ�ĺîǄĚ�ƥĺĚ�ĲūŕŕūǅĿŠĳ�ČĺūĿČĚƙ�îŠē�ċĚŠĚǛƥƙȦ

• �'ĚǄĚŕūƎŞĚŠƥ�ūƑĳîŠĿǕîƥĿūŠƙ�ȳîŠē�ƥĺĚĿƑ�ēūŠūƑƙȴ�Şîǋ�ČūŞŞĿƥ�ƥū�îƙƙĿƙƥĿŠĳ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙ�
ǅĿƥĺ�ČîƎîČĿƥǋ�îŠē�ǛŠîŠČĿîŕ�ǜūǅƙ�ƥū�îČČĚƙƙ�ČūūŕĿŠĳȵĲūƑ�ĿŞƎƑūǄĚē�ĺĚîŕƥĺȡ�ŕĿǄĿŠĳ�ČūŠēĿƥĿūŠƙȡ�îŠē�
ƎƑūēƭČƥĿǄĿƥǋȵîŠē�ĺĚŕƎ�ēūŞĚƙƥĿČ�ČūūŕĿŠĳ�ŞîŠƭĲîČƥƭƑĚƑƙ�ƙƥîǋ�ƥĚČĺŠūŕūĳĿČîŕŕǋ�ČūŞƎĚƥĿƥĿǄĚȡ�ƥĺĚƑĚċǋ�
îēǄîŠČĿŠĳ�ƥĺĚĿƑ�ŞĿƙƙĿūŠ�îŠē�ūċŏĚČƥĿǄĚƙȦ�¹ĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�ĺîƙ�ƙĺūǅŠ�ĺūǅ�ƥū�ēū�ƥĺĿƙȦ

• �HūǄĚƑŠŞĚŠƥƙ�ǅūƭŕē�ČūŞŞĿƥ�ƥū�ƑĚĳƭŕîƥĿŠĳ�ĿŠĚĲǛČĿĚŠƥȡ�ĺîƑŞĲƭŕ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳǋȡ�ƥĺƭƙ�ŞîŒĿŠĳ�
ĲūƑĚĿĳŠ�îƙƙĿƙƥîŠČĚ�ĚĲĲĚČƥĿǄĚȡ�îŠē�ƥū�ĿŠǄĚƙƥĿŠĳ�ĿŠ�îČČĚƙƙ�ƥū�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȡ�ƥĺĚƑĚċǋ�ĚŠĺîŠČĿŠĳ�
ƑĚƙĿŕĿĚŠČĚ�ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚ�îŠē�ĳĚŠĚƑîƥĿŠĳ�ƙūČĿūĚČūŠūŞĿČ�ƎƑūĳƑĚƙƙ�ǅĺĿŕĚ�ĚǊƎîŠēĿŠĳ�ŞîƑŒĚƥƙ�
îŠē�ČūŞŞĚƑČĿîŕ�ūƎƎūƑƥƭŠĿƥĿĚƙ�ĲūƑ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȦ�

• �¹ĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋ�ǅūƭŕē�ČūŞŞĿƥ�ƥū�ĿŠǄĚƙƥĿŠĳ�ĿŠ�¤ʁ'�îŠē�ċƑĿŠĳĿŠĳ�ŠĚĚēĚē�ƥĚČĺŠūŕūĳǋ�îŠē�ċƭƙĿ-
ŠĚƙƙ�ĿŠŠūǄîƥĿūŠƙ�ƥū�ŞîƑŒĚƥ�ƥū�ŞĚĚƥ�ĿŠČƑĚîƙĿŠĳŕǋ�ƙƥƑĿŠĳĚŠƥ�ƙƭƙƥîĿŠîċĿŕĿƥǋ�ƑĚƐƭĿƑĚŞĚŠƥƙȡ�ƑĚîƙƙƭƑĿŠĳ�
ĳūǄĚƑŠŞĚŠƥƙ�ūĲ�ƙƭČČĚƙƙĲƭŕ�ƎūŕĿČǋ�ūƭƥČūŞĚƙȡ�îŠē�ƎūƙƙĿċŕǋ�ĚŠĚƑĳǋ�îŠē�ǛŠîŠČĿîŕ�ƙîǄĿŠĳƙȡ�ǅĺĿŕĚ�
ĳîĿŠĿŠĳ�ŠĚǅ�ČƭƙƥūŞĚƑƙ�îŠē�ŞîƑŒĚƥƙ�ĲƑūŞ�ĚǊƎîŠēĚē�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȦ

¹ĺĿƙ�Ŀƙ�î�ƙĿŞƎŕĿƙƥĿČȡ�ĺĿĳĺȹŕĚǄĚŕ�ǄĿĚǅ�ūĲ�ƥĺĚ�ŞƭČĺ�ŞūƑĚ�ĳƑîŠƭŕîƑ�îŠē�ČūŞƎŕĚǊ�ēǋŠîŞĿČƙ�ƥĺîƥ�Ǝŕîǋ�ūƭƥ�ĿŠ�ƙĿƥƭî-
ƥĿūŠƙ�ǅĿƥĺ�ĺƭŠēƑĚēƙ�ūĲ�ƎîƑƥŠĚƑƙ�îŠē�ĿŠƥĚƑĚƙƥƙȡ�ǋĚƥ�Ŀƥ�Ŀƙ�Šūƥ�ƭŠƑĚîŕĿƙƥĿČȡ�ĚƙƎĚČĿîŕŕǋ�ǅĺĚŠ�ēūŞĿŠîŠƥ�ƎîƑƥŠĚƑƙ�îƑĚ�
ĿŠǄūŕǄĚē�ǅĺū�ČîŠ�ŞîŒĚ�îŠē�ŞîĿŠƥîĿŠ�ČƑĚēĿċŕĚ�ČūŞŞĿƥŞĚŠƥƙ�ȳĚȦĳȦȡ�ċǋ�ŕĿŠŒĿŠĳ�ĲūŕŕūǅȹƥĺƑūƭĳĺ�ūŠ�ČūŞŞĿƥŞĚŠƥƙ�
ƥū�ūƥĺĚƑ�ĿƙƙƭĚƙ�ūĲ�ČūŠƙĚƐƭĚŠČĚȴȦ�GūƑ�ĚǊîŞƎŕĚȡ�ĳūǄĚƑŠŞĚŠƥ�ƎîƑƥŠĚƑƙ�ČîŠ�ŕĿŠŒ�ƎƑūŞĿƙĚē�îČƥĿūŠƙ�îŠē�ƎūŕĿČĿĚƙ�ūŠ�
ČūūŕĿŠĳ�ƥū�ĿŠƥĚƑŠîƥĿūŠîŕ�îĳƑĚĚŞĚŠƥƙ�ȳĚȦĳȦȡ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕȴ�ūƑ�ĿŠČŕƭēĚ�ƥĺĚŞ�ĿŠ�s' ƙ�ƭŠēĚƑ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚ-
ŞĚŠƥȫ�ƙūŞĚ�ƎîƑƥŠĚƑƙ�ČîŠ�ČƑĚîƥĚ�îŠē�ĲƭŠē�ŞƭŕƥĿŕîƥĚƑîŕ�ǛŠîŠČĿîŕ�ǄĚĺĿČŕĚƙ�ȳĚȦĳȦȡ�î�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ǅĿŠēūǅ�
ƭŠēĚƑ�ƥĺĚ�H Gȴȫ�ūƑ�ƥĺĚǋ�ČîŠ�ƙĚƥ�ƭƎ�îŠē�ĲƭŠē�ŕîƑĳĚ�ČūŞŞĚƑČĿîŕ�¤ʁ'�ĲîČĿŕĿƥĿĚƙ�îŠē�ƎƑūĳƑîŞƙȦ�

�Š�ĿŞƎîƑƥĿîŕ�ČūūƑēĿŠîƥĿŠĳ�ċūēǋȡ�î�ƥǋƎĚ�ūĲ�ƙĚČƑĚƥîƑĿîƥȡ�Šūƥ�ƭŠŕĿŒĚ�ċūēĿĚƙ�ƥĺîƥ�ƙƭƎƎūƑƥ�ĿŠƥĚƑŠîƥĿūŠîŕ�îĳƑĚĚ-
ŞĚŠƥƙ�ċƭƥ�ǅĿƥĺūƭƥ�ĚǊĚČƭƥĿǄĚ�ƎūǅĚƑȡ�Şƭƙƥ�ċĚ�ĚƙƥîċŕĿƙĺĚē�ƥū�ƙƭƎƎūƑƥ�îŠ�ĚĲĲĚČƥĿǄĚȡ�ĳŕūċîŕ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�
ČūîŕĿƥĿūŠȦ�¹ĺĿƙ�ċūēǋ�ǅūƭŕē�ČîƑƑǋ�ūƭƥ�ƥĺĚ�ČūūƑēĿŠîƥĿŠĳ�ĲƭŠČƥĿūŠƙ�ūƭƥŕĿŠĚē�îċūǄĚ�îŠē�ƭƙĚ�ƥĺĚ�ƑūîēŞîƎ�îŠē�ƥĺĚ�
îƙƙūČĿîƥĚē�ƎƑūČĚƙƙĚƙ�îƙ�ČîƥîŕǋƥĿČ�ĿŠƙƥƑƭŞĚŠƥƙ�ƥū�ĺĚŕƎ�ċƭĿŕē�îŠē�ƙƭƙƥîĿŠ�ƥĺĚ�ČūîŕĿƥĿūŠȦ
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This roadmap leads to a number of conclusions and recommendations, many of which are not only 

relevant in the context of this roadmap. These conclusions are:

ǧȦ����ČƥĿūŠ�ƥū�ƎƑūŞūƥĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�Ŀƙ�ƭƑĳĚŠƥŕǋ�ŠĚĚēĚē�ƥū�îēēƑĚƙƙ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�îŠē� 
îČĺĿĚǄĚ�ƥĺĚ�¬'HƙȦ�

•   ūŠǄĚŠƥĿūŠîŕ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙȡ�ƙƭČĺ�îƙ�ƑĚĲƑĿĳĚƑîƥĿūŠȡ�� ȡ�îŠē�ĲîŠƙȡ�îČČūƭŠƥ�ĲūƑ�ŞūƑĚ�ƥĺîŠ�ǧǦ�
ƎĚƑČĚŠƥ�ūĲ�ĲūƙƙĿŕ� ~Ǽ�ĚŞĿƙƙĿūŠƙȦ�'ĚŞîŠē�ĲūƑ�ČūūŕĿŠĳ�ǅĿŕŕ�ĳƑūǅ�îƙ�ƥĺĚ�ǅūƑŕē�ċĚČūŞĚƙ�ĺūƥƥĚƑȡ�ƑĚƙƭŕƥ-
ĿŠĳ�ĿŠ�ŞūƑĚ�HOH�ĚŞĿƙƙĿūŠƙ�îŠē�ŕĚîēĿŠĳ�ƥū�î�ǄĿČĿūƭƙ�ČǋČŕĚȦ

• �qūƑĚ�ƥĺîŠ�ǧ�ċĿŕŕĿūŠ�ƎĚūƎŕĚ�ĲîČĚ�ƑĿƙŒƙ�ĲƑūŞ�ŕîČŒ�ūĲ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȡ�ǅĺĿČĺ�ƥĺƑĚîƥĚŠƙ�¬'Hƙ�ĲūƑ�
ĺĚîŕƥĺȡ�Ĳūūē�ƙĚČƭƑĿƥǋȡ�ČŕĚîŠ�ĚŠĚƑĳǋȡ�ŕîċūƑ�ƎƑūēƭČƥĿǄĿƥǋȡ�ƙƭƙƥîĿŠîċŕĚ�ČĿƥĿĚƙȡ�îŠē�ĳĚŠēĚƑȦ

• � ƭƑƑĚŠƥ�ČūūŕĿŠĳ�ƥƑĚŠēƙ�îƑĚ�Šūƥ�ƙƭƙƥîĿŠîċŕĚȦ�qūƑĚ�ƥĺîŠ�ǧǩ�ČūūŕĿŠĳ�ēĚǄĿČĚƙ�îƑĚ�ċĚĿŠĳ�ƎƭƑČĺîƙĚē�
ƎĚƑ�ƙĚČūŠēȡ�ŞƭČĺ�ūĲ�Ŀƥ�ĿŠĚĲǛČĿĚŠƥȡ�ūĲƥĚŠ�Šūƥ�ƎƑūƎĚƑŕǋ�ŞîĿŠƥîĿŠĚēȡ�îŠē�ĲƑĚƐƭĚŠƥŕǋ�ūƎĚƑîƥĚē�ēƭƑĿŠĳ�
ƎĚƑĿūēƙ�ūĲ�ƎĚîŒ�ēĚŞîŠēȦ�¹ĺĿƙ�ƥƑĚŠē�ǅĿŕŕ�ƑĚƐƭĿƑĚ�ĚŠūƑŞūƭƙȡ�Čūƙƥŕǋ�îēēĿƥĿūŠƙ�ƥū�ĳĚŠĚƑîƥĿŠĳ�ČîƎîČĿƥǋ�
îŠē�ĿŠČƑĚîƙĚ�HOH�ĚŞĿƙƙĿūŠƙȦ�

• �ÀƑĳĚŠƥ�îČƥĿūŠ�Ŀƙ�ŠĚĚēĚē�ƥū�îǄūĿē�îƙ�ŞƭČĺ�îƙ�ǧʇ �ĿŠ�ǅîƑŞĿŠĳ�ƥĺĿƙ�ČĚŠƥƭƑǋ�ĲƑūŞ�HOHƙ�ƭƙĚē�îƙ�
ƑĚĲƑĿĳĚƑîŠƥƙȫ�ƎūǅĚƑ�ČūŠƙƭŞĚē�ċǋ�ĿŠĚĲǛČĿĚŠƥ�ƑĚĲƑĿĳĚƑîƥūƑƙ�îŠē�� �ƭŠĿƥƙȫ�îŠē�ĲƭƥƭƑĚ�ĚŞĿƙƙĿūŠƙ 
ĲƑūŞ�ŕūŠĳȹŕĿǄĚē�ĿŠĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥȡ�ċƭĿŕēĿŠĳƙȡ�îŠē�ŞūċĿŕĚ�ČūūŕĿŠĳȦ

ǨȦ�����ĳŕūċîŕ�ƑūîēŞîƎ�ČîŠ�ČūūƑēĿŠîƥĚ�ĳŕūċîŕ�îČƥĿūŠƙ�ƥūǅîƑē�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȦ ¹ĺĚ�ƑūîēŞîƎ�
Şƭƙƥ�ƎƑūǄĿēĚ�î�ēĚƙČƑĿƎƥĿūŠ�ūĲ�î�ŕūŠĳȹƥĚƑ�Ş�ǄĿƙĿūŠ�ĲūƑ�î�Ǝîƥĺ�ƥūǅîƑē�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ċǋ�ǨǦǫǦ�îŠē�ĺĚŕƎ�
ČūūƑēĿŠîƥĚ�ƥĺĚ�îČƥĿūŠƙ�ūĲ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�ūǄĚƑ�ƥĺĚ�ŠĚǊƥ�ƥĺƑĚĚ�ēĚČîēĚƙȦ�¹ĺĚ�ƑūîēŞîƎ�Şƭƙƥ�
îēēƑĚƙƙ�ƥĺĚ�ŞîŠǋ�ČĺîŕŕĚŠĳĚƙ�îŠē�ūƎƎūƑƥƭŠĿƥĿĚƙ�ĿŠǄūŕǄĚēȡ�ēĚƙČƑĿċĚ�ƥĺĚ�ēĿǄĚƑƙĚ�ČūŞŞƭŠĿƥǋ�ūĲ�îČƥūƑƙ�îŠē�
ĿŠƙƥĿƥƭƥĿūŠƙ�ƥū�ċĚ�ĚŠĳîĳĚēȡ�ēĚǛŠĚ�ĳūîŕƙ�îŠē�ƥîƑĳĚƥƙ�îŕūŠĳ�ƥĺĚ�ǅîǋȡ�ūƭƥŕĿŠĚ�îČƥĿūŠƙ�ƥū�ċĚ�ƥîŒĚŠ�Šūǅ�îŠē�
ĿŠ�ČūŞĿŠĳ�ēĚČîēĚƙȡ�îŠē�ĿŠēĿČîƥĚ�ƙƥĚƎƙ�ŠĚĚēĚē�ƥū�ċƭĿŕē�ČūŠƙĚŠƙƭƙ�îŞūŠĳ�ƙƥîŒĚĺūŕēĚƑƙ�ǅĿŕŕĿŠĳ�ƥū�ĿŞƎŕĚ-
ŞĚŠƥ�ƥĺĚ�ƑūîēŞîƎ�îČƥĿūŠƙȦ�

ǩȦ���¹ĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�Ŀƙ�îƙ�ēĿǄĚƑƙĚ�îƙ�ƥĺĚ�ƑîŠĳĚ�ūĲ�ČūūŕĿŠĳ�ŠĚĚēƙ�îŠē�ƙūŕƭƥĿūŠƙȦ The 
ƑĚƙƭŕƥĿŠĳ�ēĿǄĚƑƙĿƥǋ�ūĲ�ƙƥîŒĚĺūŕēĚƑƙȡ�ĿŠƥĚƑĚƙƥƙȡ�îŠē�ČūŠƙƥĿƥƭĚŠČĿĚƙ�ƎƑĚƙĚŠƥƙ�î�ČĺîŕŕĚŠĳĚ�îŠē�îŠ�ūƎƎūƑƥƭŠĿ-
ƥǋȵî�ČĺîŕŕĚŠĳĚ�ĿŠƙūĲîƑ�îƙ�ǅîǋƙ�Şƭƙƥ�ċĚ�ĲūƭŠē�ƥū�ċƑĿŠĳ�ƥūĳĚƥĺĚƑ�ƥĺĚƙĚ�ŞîŠǋ�ēĿĲĲĚƑĚŠƥ�ƎîƑƥĿĚƙ�îŠē�ĿŠƥĚƑ-
Ěƙƥƙ�îŠē�îŠ�ūƎƎūƑƥƭŠĿƥǋ�ĿŠƙūĲîƑ�îƙ�ƥĺĚƑĚ�îƑĚ�ŞîŠǋ�ƎūƥĚŠƥĿîŕ�ƙūƭƑČĚƙ�ūĲ�ƥĚČĺŠĿČîŕ�îƙƙĿƙƥîŠČĚȡ�ĿŠŠūǄîƥĿūŠȡ�
ƑĚƙūƭƑČĚƙȡ�ǛŠîŠČĚȡ�îŠē�ƎūŕĿƥĿČîŕ�ƙƭƎƎūƑƥȦ�¹ĺĚ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�Ŀƙ�Şūƙƥŕǋ�ūƑĳîŠĿǕĚē�îƑūƭŠē�ƙƎĚČĿǛČ�ƙĚČ-
ƥūƑƙ�îŠē�îƎƎŕĿČîƥĿūŠƙ�ȳĚȦĳȦȡ�� �ĚƐƭĿƎŞĚŠƥ�ŞîŠƭĲîČƥƭƑĚƑƙȡ�ƭƑċîŠ�ƎŕîŠŠĚƑƙȡ�ċƭĿŕēĿŠĳ�ēĚƙĿĳŠ�îŠē�ƑĚĳƭŕîƥĿūŠȡ�
Ĳūūē�îŠē�ŞĚēĿČîŕ�Čūŕē�ČĺîĿŠƙȴȡ�ċƭƥ�ƥĺĚƑĚ�îƑĚ�îŕƙū�ĳîƎƙ�ĿŠ�ƙĚČƥūƑƙ�ǅĺĚƑĚ�Šū�ĚĲĲĚČƥĿǄĚ�ūƑĳîŠĿǕîƥĿūŠƙ�ƑĚƎƑĚ-
ƙĚŠƥ�ČūūŕĿŠĳ�ŠĚĚēƙ�îŠē�ČîŠ�ċƭĿŕē�ŒŠūǅŕĚēĳĚ�îŠē�ƙŒĿŕŕƙ�ȳĚȦĳȦȡ�ƙŞîŕŕĺūŕēĚƑ�ĲîƑŞĚƑƙ�îŠē�ƑƭƑîŕ�ČūŞŞƭŠĿƥĿĚƙȴȦ
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4.   Several networking organizations and initiatives are working on cooling. ¬ĿŠČĚ�ƥĺĚ�ǨǦǧǬ�îēūƎ-
ƥĿūŠ�ūĲ�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥȡ�î�ŠƭŞċĚƑ�ūĲ�ŠĚƥǅūƑŒĿŠĳ�ūƑĳîŠĿǕîƥĿūŠƙ�ĺîǄĚ�ċĚČūŞĚ�îČƥĿǄĚ�ĿŠ�ČūūŕĿŠĳȹƑĚ-
ŕîƥĚē�îƑĚîƙȡ�ĿŠČŕƭēĿŠĳ�¬/ĲūƑ�ŕŕ�îŠē�ƥĺĚ� ūūŕ� ūîŕĿƥĿūŠ�ĿŠ�ƥĺĚ�îƑĚî�ūĲ�ƑĚƙĚîƑČĺ�îŠē�îēǄūČîČǋȡ�eȹ /¡�ĿŠ�
ƙƭƎƎūƑƥĿŠĳ�ČūūŕĿŠĳ�ĿŠĿƥĿîƥĿǄĚƙȡ�ƥĺĚ�Hŕūċîŕ� ūūŕĿŠĳ�¡ƑĿǕĚ�ȳ¤ūČŒǋ�qūƭŠƥîĿŠ�TŠƙƥĿƥƭƥĚȴ�ĿŠ�îČČĚŕĚƑîƥĿŠĳ�ƥĚČĺŠĿČîŕ�
ĿŠŠūǄîƥĿūŠȡ�ƥĺĚ��îƙĚŕ��ĳĚŠČǋ�ĲūƑ�¬ƭƙƥîĿŠîċŕĚ�/ŠĚƑĳǋ�ĿŠ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�îŠē�ƥĺĚ� ūŕŕîċūƑîƥĿǄĚ�gîċĚŕĿŠĳ�
îŠē��ƎƎŕĿîŠČĚ�¬ƥîŠēîƑēƙ�¡ƑūĳƑîŞ�ȳ g�¬¡ȴ�ūŠ�ƎūŕĿČǋ�ƙƭƎƎūƑƥȡ�ċƭƥ�ČūŠƙĚŠƙƭƙ�îŠē�ČūūƑēĿŠîƥĿūŠ�Ŀƙ�ƙƥĿŕŕ�ĿŠ-
ƙƭĲǛČĿĚŠƥ�îŞūŠĳ�ƥĺĚ�ǅĿēĚƑ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋȡ�ĿŠČŕƭēĿŠĳ�ĳūǄĚƑŠŞĚŠƥƙ�îŠē�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȡ�ūŠ�ƥîŒĿŠĳ�
îŠē�ǛŠîŠČĿŠĳ�ŕūŠĳȹƥĚƑŞ�îČƥĿūŠƙ�ƥĺîƥ�ǅĿŕŕ�ċĚ�ŠĚĚēĚē�ƥū�ƑĚîŕĿǕĚ�ƙƭƙƥîĿŠîċĿŕĿƥǋ�ĳūîŕƙ�ċǋ�ǨǦǫǦȦ�

ǫȦ���¹ĺĚ�ĳūîŕƙ�ūĲ�ƙĿŞƭŕƥîŠĚūƭƙŕǋ�ƎƑūŞūƥĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ēĚǄĚŕūƎŞĚŠƥ�îŠē�ƙƥūƎƎĿŠĳ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�
must guide the roadmap’s vision, targets, and actions. TŠ�ƎŕîŠŠĿŠĳ�ĲūƑ�ǨǦǫǦȡ�ƥĺĚ�ǄĿƙĿūŠ�îŠē�ĳūîŕ�
ƙĺūƭŕē�ċĚ�î�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚČūŠūŞǋ�ċîƙĚē�ūŠ�ŠĚƥȹǕĚƑū�HOH�ĚŞĿƙƙĿūŠƙ�îŠē�ŠĚîƑȹƭŠĿǄĚƑƙîŕ�îČČĚƙƙ�
ƥū�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ČūƭŠƥƑĿĚƙ�îŠē�ēĚǄĚŕūƎŞĚŠƥ�ŠĚĚēƙȦ�sūƥĿūŠîŕ�ŕîŠēŞîƑŒƙ�îŠē�ĿŠƥĚƑŞĚēĿîƥĚ�ƥîƑĳĚƥƙ�Şƭƙƥ�ċĚ�
ēĚǛŠĚē�ƥū�ĲūČƭƙ�îČƥĿūŠƙȡ�ĲîČĿŕĿƥîƥĚ�ČūūƑēĿŠîƥĿūŠȡ�îŠē�îŕŕūǅ�ĲūƑ�ƥƑîČŒĿŠĳ�ūĲ�ƑĚƙƭŕƥƙ�îŠē�îēŏƭƙƥŞĚŠƥ�ūĲ�ƎŕîŠƙȦ�

ǬȦ���¤ūîēŞîƎ�îČƥĿūŠƙ�Şƭƙƥ�îēēƑĚƙƙ�ŞîŠǋ�ċîƑƑĿĚƑƙ�ƥĺîƥ�îƑĚ�ČĺîƑîČƥĚƑĿƙƥĿČ�ūĲ�ƥĺĚ�ēĿǄĚƑƙĿƥǋ�ūĲ�ČūūŕĿŠĳ�
ŞîƑŒĚƥƙ�îŠē�îƎƎŕĿČîƥĿūŠƙȡ�ĿŠČŕƭēĿŠĳ�ƥĺĚ�ĺĿĳĺĚƑ�ǛƑƙƥ�Čūƙƥ�ūĲ�ŞūƑĚȹĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥȫ�ŕîČŒ�ūĲ�ČūŠƙƭŞĚƑ�
îǅîƑĚŠĚƙƙ�ūĲ�ČūūŕĿŠĳ�ČĺîŕŕĚŠĳĚƙȫ�ŕîČŒ�ūĲ�ƙŒĿŕŕĚē�ƥĚČĺŠĿČĿîŠƙ�ĲūƑ�ūƎĚƑîƥĿūŠ�îŠē�ŞîĿŠƥĚŠîŠČĚȫ�ċĚĺîǄĿūƑ-
îŕ�ČūŠČĚƑŠƙȡ�ƙƭČĺ�îƙ�ƥĺĚ�ɁƑĚċūƭŠēɂ�ĚĲĲĚČƥȫ�î�ǅĚîŒ�ƎūŕĿČǋ�îŠē�ƑĚĳƭŕîƥūƑǋ�ĚŠǄĿƑūŠŞĚŠƥ�ǅĿƥĺ�ĿŠîēĚƐƭîƥĚ�
ČūēĚƙ�îŠē�ƙƥîŠēîƑēƙȫ�ēūŞĿŠîƥĿūŠ�ūĲ�ŕîƑĳĚ�ŞîƑŒĚƥ�ƙĚĳŞĚŠƥƙ�ċǋ�î�ƙŞîŕŕ�ŠƭŞċĚƑ�ūĲ�ĿŠƙƭĲǛČĿĚŠƥŕǋ�ēǋŠîŞĿČ�
ĳŕūċîŕ�ČūŞƎîŠĿĚƙ�ǅĿƥĺ�ŕĿŞĿƥĚē�ĿŠČĚŠƥĿǄĚƙ�ĲūƑ�ĿŠŠūǄîƥĿūŠȫ�ĿŠƙƭĲǛČĿĚŠƥŕǋ�ƭŠēĚƑƙƥūūē�îŠē�ŞîŠîĳĚē�ŕĿŠŒîĳĚƙ�
ċĚƥǅĚĚŠ�ƥĺĚ�ŞîŠǋ�ŠĚĚēƙ�ĲūƑ�ČūūŕĿŠĳȡ�ČūūŕĿŠĳ�ēĚŞîŠēȡ�îŠē�ƑĚƙƭŕƥĿŠĳ�ĚŠĚƑĳǋ�ČūŠƙƭŞƎƥĿūŠȫ�îŠē�ƭŠĿƐƭĚ�
ČĺîŕŕĚŠĳĚƙ�ĿŠ�ƙūŞĚ�ƙĚČƥūƑƙȡ�ƙƭČĺ�îƙ�q� Ȧ

7.   A diverse range of actions that has been proposed to overcome these barriers must be 
ƙĚƐƭĚŠČĚē�îƎƎƑūƎƑĿîƥĚŕǋ�ƥū�ċĚ�ĚĲĲĚČƥĿǄĚȦ�qîŠǋ�ĲƭƥƭƑĚ�ƙūŕƭƥĿūŠƙȡ�ĿŠČŕƭēĿŠĳ�ĿŠŠūǄîƥĿǄĚ�ƥĚČĺŠūŕūĳĿĚƙ�
îŠē�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�îƑĚ�ēĚƙĿĳŠĚē�ƥū�ŞĚĚƥ�ƑūîēŞîƎ�ƥîƑĳĚƥƙȫ�Şîǋ�ƥîŒĚ�ēĚČîēĚƙ�ƥū�Ĳƭŕŕǋ�ēĚǄĚŕūƎ�îŠē�
ƙČîŕĚȫ�îŠē�ēĚƎĚŠē�ūŠ�ŠĚîƑȹƥĚƑŞ�ĚĲĲūƑƥƙ�ċǋ�î�ƑîŠĳĚ�ūĲ�îČƥūƑƙ�ƥū�ČƑĚîƥĚ�ŒŠūǅŕĚēĳĚȡ�ċƭĿŕē�ČîƎîČĿƥǋȡ�ēĚǄĚŕūƎ�
ƎŕîŠƙ�îŠē�ƎūŕĿČĿĚƙȡ�ĿŠŠūǄîƥĚȡ�îŠē�ĳĚŠĚƑîŕŕǋ�ƎƑĚƎîƑĚȦ�¹ĺĚ�ƎƑūƎūƙĚē�ƑūîēŞîƎ�îČƥĿūŠƙ�Ĳîŕŕ�ĿŠƥū�ƥĺĚ�ĲūŕŕūǅĿŠĳ�
ČîƥĚĳūƑĿĚƙ�ūĲ�ĿŠƥĚƑǄĚŠƥĿūŠƙȠ�

•  Dramatic improvement in technology and innovation�ƥū�îČĺĿĚǄĚ�ČŕĿŞîƥĚ�îŠē�ƭŠĿǄĚƑƙîŕ�îČČĚƙƙ�
ĳūîŕƙ�îŠē�ƥū�ĿēĚŠƥĿĲǋ�ƙūŕƭƥĿūŠƙ�ƥĺîƥ�ēū�Šūƥ�ēĚƎĚŠē�ūŠ�ĚŕĚČƥƑĿČĿƥǋ

•  Business models�ƥĺîƥ�ĺĚŕƎ�ūǄĚƑČūŞĚ�ƥĺĚ�ĺĿĳĺĚƑ�ĿŠĿƥĿîŕ�Čūƙƥ�ūĲ�ŞūƑĚ�ĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥȡ�ĚŠîċŕĚ�
ƎƑūƎĚƑ�ŞîĿŠƥĚŠîŠČĚȡ�îŠē�ĲîČĿŕĿƥîƥĚ�îČČĚƙƙ�ċǋ�ƥĺĚ�ƑƭƑîŕ�ƎūūƑ

•  Policy reforms�ƥū�ĚŠČūƭƑîĳĚ�îČČĚŕĚƑîƥĚē�ĿŠŠūǄîƥĿūŠ�îŠē�ŞîƑŒĚƥ�ƥƑîŠƙĲūƑŞîƥĿūŠȡ�ƙƭČĺ�îƙ�ƎƑĚēĿČƥ-
îċŕǋ�îČČĚŕĚƑîƥĿŠĳ�ƎĚƑĲūƑŞîŠČĚ�ƙƥîŠēîƑēƙ

•  ¡ƭċŕĿČ�îŠē�ƎƑĿǄîƥĚ�ǛŠîŠČĚ�ƥū�ƙƭƎƎūƑƥ�ŠĚǅ�ƥĚČĺŠūŕūĳĿĚƙȡ�ĚǊƎîŠē�ƙƭČČĚƙƙĲƭŕ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙȡ�îŠē�
ƙƭƎƎūƑƥ�ƭƑċîŠ�ēĚǄĚŕūƎŞĚŠƥ�îŠē�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠƙ

•  Capacity building�ƥū�ŞîŒĚ�ĳūǄĚƑŠŞĚŠƥƙȡ�ċƭƙĿŠĚƙƙĚƙȡ�îŠē�ČūŠƙƭŞĚƑƙ�ŞūƑĚ�îǅîƑĚ�ūĲ�ČūūŕĿŠĳ�Čĺîŕ-
ŕĚŠĳĚƙȡ�ĚŠČūƭƑîĳĚ�ƙūŕƭƥĿūŠƙȡ�ĿēĚŠƥĿĲǋ�ƎƑĿūƑĿƥǋ�ŠĚĚēƙȡ�ēĚǛŠĚ�îČƥĿūŠ�ƎŕîŠƙȡ�îŠē�ēĚǄĚŕūƎ�ƥĺĚ�ƙŒĿŕŕĚē�
ǅūƑŒĲūƑČĚ�ŠĚČĚƙƙîƑǋ�ƥū�ĿŠƙƥîŕŕ�îŠē�ŞîĿŠƥîĿŠ�ƥĺĚ�ĳƑūǅĿŠĳ�ŠƭŞċĚƑ�ūĲ�ČūūŕĿŠĳ�ēĚǄĿČĚƙ�ƙū�ƥĺîƥ�ƥĺĚǋ�
ūƎĚƑîƥĚ�ĚĲǛČĿĚŠƥŕǋ�îŠē�ƙîĲĚŕǋȦ
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ǮȦ���Tƥ�ǅĿŕŕ�ċĚ�ŠĚČĚƙƙîƑǋ�ƥū�ɁƥĺĿŠŒ�ƥĺĚƑŞîŕŕǋɂ�îċūƭƥ�ČūūŕĿŠĳȡ�îƙ�ǅĚŕŕ�îƙ�ĿŠ�ƥĚƑŞƙ�ūĲ�ĿŠƥĚĳƑîƥĚē�ƙǋƙƥĚŞƙȦ 
GƭƥƭƑĚ�ƙūŕƭƥĿūŠƙ�ǅĿŕŕ�ƑĚƐƭĿƑĚ�ĲîƑ�ŞūƑĚ�ƥĺîŠ�ĚĲǛČĿĚŠƥ�ĚŕĚČƥƑĿČîŕŕǋ�ēƑĿǄĚŠ�îƎƎŕĿîŠČĚƙȦ���ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�
ĚČūŠūŞǋ�ǅĿŕŕ�ċĚ�ƎūƙƙĿċŕĚ�ūŠŕǋ�ĿĲ�ŞƭČĺ�ĳƑĚîƥĚƑ�ĚĲĲūƑƥƙ�îƑĚ�ŞîēĚ�ƥū�ēĚǄĚŕūƎ�îŠē�ĿŠǄĚƙƥ�ĿŠ�ĺūŕĿƙƥĿČ�ƙūŕƭƥĿūŠƙ�
îŠē�îĳĳƑĚĳîƥĚ�ČūūŕĿŠĳ�ƙĚƑǄĿČĚƙ�ƥū�ĲîČĿŕĿƥîƥĚ�ČūŞŞĚƑČĿîŕ�ƙČîŕĚȦ�¹ĺĿƙ�ƑĚƐƭĿƑĚƙ�ēĚǄĚŕūƎĿŠĳ�ƙǋƙƥĚŞĿČ�îƎ-
ƎƑūîČĺĚƙȡ�ƙƭČĺ�îƙ�ċƭĿŕēĿŠĳƙ�ƥĺîƥ�ĿŠČūƑƎūƑîƥĚ�ƎîƙƙĿǄĚ�ČūūŕĿŠĳ�îŠē�Čūūŕ�ƑūūĲƙȫ�ēĿƙƥƑĿČƥ�ČūūŕĿŠĳ�ƭƙĿŠĳ�ŕîŒĚƙȡ�
ūČĚîŠ�ǅîƥĚƑȡ�îŠē�ūƥĺĚƑ�ĲƑĚĚ�ĺĚîƥ�ƙĿŠŒƙȫ�ƭƙĚ�ūĲ�ǅîƙƥĚ�îŠē�ĲƑĚĚ�ƥĺĚƑŞîŕ�îŠē�ƑĚŠĚǅîċŕĚ�ĚŠĚƑĳǋ�ĲūƑ�ČūūŕĿŠĳ�
ƎƭƑƎūƙĚƙȫ�îŠē�ƥĺĚƑŞîŕ�ƙǋŞċĿūƙĿƙ�ĿŠ�ƥĺĚ�ĲūƑŞ�ūĲȡ�ĲūƑ�ĚǊîŞƎŕĚȡ�ƥƑĿȹĳĚŠĚƑîƥĿūŠ�îŠē�ūƥĺĚƑ�ŞƭŕƥĿƎŕĚ�ƭƙĚƙ�ūĲ�
ƥĺĚƑŞîŕ�ĚŠĚƑĳǋȦ�TŠƥĚĳƑîƥĿūŠ�ūĲ�ČūūŕĿŠĳ�ĿŠƥū�ĚŠĚƑĳǋ�ƙƭƎƎŕǋ�ŠĚƥǅūƑŒƙȡ�ǅĿƥĺ�ŕūîēȹĲūŕŕūǅĿŠĳ�ČîƎîČĿƥǋ�îŠē�
ƥĺĚƑŞîŕ�ƙƥūƑîĳĚȡ�ǅĿŕŕ�ĚƐƭîŕŕǋ�ċĚ�ŠĚĚēĚēȦ�

9.   Government leadership is needed to encourage the cooling transformation.��ĚČîƭƙĚ�ƥĺĚ�ČūūŕĿŠĳ�
ĿŠēƭƙƥƑǋ�Ŀƙ�ŕūČîŕ�îŠē�ĳŕūċîŕȡ�ŞîŠǋ�ƙūŕƭƥĿūŠƙ�Şƭƙƥ�ċĚ�ČūƭŠƥƑǋ�ƙƎĚČĿǛČ�ċƭƥ�îŕƙū�ČūūƑēĿŠîƥĚē�ĿŠƥĚƑŠîƥĿūŠ-
îŕŕǋȡ�ǅĺĿČĺ�ƑĚƐƭĿƑĚƙ�ĳūǄĚƑŠŞĚŠƥ�ŕĚîēĚƑƙĺĿƎȦ�HūǄĚƑŠŞĚŠƥƙ�ČîŠ�ƎƑūŞūƥĚ�ĚĲǛČĿĚŠƥ�ƎƑūēƭČƥƙ�ƥĺƑūƭĳĺ�ƎūŕĿČǋ�
ƑĚĲūƑŞƙ�ūŠ�ŕîċĚŕĿŠĳ�îŠē�q/¡¬ȡ�ċƭŕŒ�ƎƑūČƭƑĚŞĚŠƥ�ūĲ�ĚĲǛČĿĚŠƥ�ĚƐƭĿƎŞĚŠƥ�ƥū�ŕūǅĚƑ�ƎƑĿČĚƙȡ�îŠē�ƥƑîĿŠĿŠĳ�ƎƑū-
ĳƑîŞƙ�ĲūƑ�ƙŒĿŕŕĚē�ƥĚČĺŠĿČĿîŠƙȦ�s �¡ƙ�îŠē�ČūŠƙĿēĚƑîƥĿūŠ�ūĲ�ČūūŕĿŠĳ�ĿŠ�s' ƙ�ŞĚƑĿƥ�ĳƑĚîƥĚƑ�ƙƭƎƎūƑƥ�îƙ�ǅĚŕŕ�
îƙ�ŕĚîēĿŠĳ�îČƥĿūŠƙ�ċǋ�ƙƭċȹŠîƥĿūŠîŕ�ĳūǄĚƑŠŞĚŠƥƙȦ�TŠēĿîȡ�ĲūƑ�ĿŠƙƥîŠČĚȡ�ēĚǄĚŕūƎĚē�ūŠĚ�ūĲ�ƥĺĚ�ǛƑƙƥ�s �¡ƙ�
îŠē�ċƭǋƙ�� �ĚƐƭĿƎŞĚŠƥ�ĿŠ�ċƭŕŒ�ƥū�Ǝƭƙĺ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ċūƭŠēîƑĿĚƙ�îŠē�ŕūǅĚƑ�ČūƙƥƙȦ� ĿƥĿĚƙ�ĿŠ�TŠēĿî�îŠē�
ĚŕƙĚǅĺĚƑĚ�îƑĚ�ǅūƑŒĿŠĳ�ǅĿƥĺ�ĺĚîƥ�îČƥĿūŠ�ƎŕîŠƙȫ�îŠē�î�ČūƭŠƥǋ�ĿŠ�GŕūƑĿēî�ȳqĿîŞĿȹ'îēĚ�ǨǦǨǧȴ�ĺîƙ�îƎƎūĿŠƥĚē�
ƥĺĚ�ǛƑƙƥ�Ɂ ĺĿĚĲ�OĚîƥ�~ĲǛČĚƑɂȦ

ǧǦȦ���¹ĺĚ�ƑūîēŞîƎ�ĿēĚŠƥĿǛĚƙ�ƙĺūƑƥȹƥĚƑŞ�îČƥĿūŠƙ�îŠē�î�ŕūŠĳȹƥĚƑŞ�ǄĿƙĿūŠȦ�¹ĺĚ�îƎƎƑūîČĺ�Ŀƙ�ĲƑîŞĚē�ĿŠ�
ƥĚƑŞƙ�ūĲ�ƥĺĚ�ŠĚǊƥ�ƥĺƑĚĚ�ēĚČîēĚƙȡ�ĚîČĺ�ǅĿƥĺ�î�ŕĚîēĿŠĳ�ƥĺĚŞĚȠ�

• �¡ĺîƙĚ�ǧ�ȳǨǦǨǦȹǨǦǩǦȴ�Ŀƙ�ƥĺĚ�decade of readiness and quick results�îŠē�ƥĺƭƙ�ĚŞƎĺîƙĿǕĚƙ 
ŕūǅȹČūƙƥ�îŠē�ĺĿĳĺȹĿŞƎîČƥ�ūƎƎūƑƥƭŠĿƥĿĚƙȡ�îƙ�ǅĚŕŕ�îƙ�ŞĚîƙƭƑĚƙ�ƥū�ƎƑūŞūƥĚ�ƎƑĚƎîƑĚēŠĚƙƙ�îŠē 
îǄūĿē�ŕūČŒȹĿŠȦ�

• �¡ĺîƙĚ�Ǩ�ȳǨǦǩǦȹǨǦǪǦȴ�Ŀƙ�ƥĺĚ�ēĚČîēĚ�ūĲ�market transformation and expansion�îŠēȡ�ĿŠ�îēēĿƥĿūŠ�ƥū�
ĲƭƑƥĺĚƑ�ŞĚîƙƭƑĚƙ�ƥū�ƎƑūŞūƥĚ�ƎƑĚƎîƑĚēŠĚƙƙȡ�ĚŞƎĺîƙĿǕĚƙ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�îŠē�ĚǊƎîŠēĿŠĳ�ČŕĚîŠ�
ƙƎîČĚ�ČūūŕĿŠĳȦ�

• �¡ĺîƙĚ�ǩ�ȳǨǦǪǦȹǨǦǫǦȴ�ǅĿŕŕ�ƙĚĚ�ƥĺĚ�emergence of the sustainable cooling economy,�ǅĺĚŠ�ƙǋƙ-
ƥĚŞƙ�ĿŠƥĚĳƑîƥĿūŠ�ǅĿŕŕ�ĺĚŕƎ�ŞĚĚƥ�ƥĺĚ�ŠĚƥȹǕĚƑū�HOH�ƥîƑĳĚƥ�ĿŠ�ŕĿŠĚ�ǅĿƥĺ�ƥĺĚ�¡îƑĿƙ�ČŕĿŞîƥĚ�ĳūîŕƙ�ǅĺĿŕĚ�
îƎƎƑūîČĺĿŠĳ�ƭŠĿǄĚƑƙîŕ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȦ

11.   Financing is a critical need across the spectrum of cooling sectors and markets. GĿŠîŠČĿŠĳ�Ŀƙ�ƎîƑ-
ƥĿČƭŕîƑŕǋ�ŠĚĚēĚē�ƥū�ūǄĚƑČūŞĚ�ǛƑƙƥȹČūƙƥ�ċîƑƑĿĚƑƙȡ�ĚŠČūƭƑîĳĚ�¤ʁ'�îŠē�ĚîƑŕǋȹƙƥîĳĚ�ĿŠŠūǄîƥĿūŠȡ�îŠē�ƙƭƎƎūƑƥ�
ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ƥĺîƥ�ǅūƑŒ�ƥūǅîƑē�ƭŠĿǄĚƑƙîŕ�îČČĚƙƙ�ƥū�îĲĲūƑēîċŕĚ�ČūūŕĿŠĳȦ�¹ĺĚ�ƎūƥĚŠƥĿîŕ�ĚČūŠūŞĿČ�ĳîĿŠƙ�
îƑĚ�ŕîƑĳĚȦ�GūƑ�ĿŠƙƥîŠČĚȡ�ƥĺĚ�T/�Ʉƙ�/ĲǛČĿĚŠƥ� ūūŕĿŠĳ�¬ČĚŠîƑĿū�ƎƑūēƭČĚƙ�ŠĚƥ�ƙîǄĿŠĳƙ�ūĲ�îŕŞūƙƥ�À¬'ǩ�ƥƑĿŕŕĿūŠ�
ĲƑūŞ�ǨǦǧǭ�ƥū�ǨǦǫǦȦ�¡ƭċŕĿČ�ȳîŠē�ƎƑĿǄîƥĚȴ�ǛŠîŠČĿŠĳ�ūĲ�ĚîƑŕǋȹƙƥîĳĚ�ƥĚČĺŠūŕūĳĿĚƙ�ĺîƙ�ċĚĚŠ�ƙƭČČĚƙƙĲƭŕ�ĿŠ�ƥĺĚ�
ČîƙĚ�ūĲ�ƙūŕîƑ�îŠē�ǅĿŠē�ƥĚČĺŠūŕūĳĿĚƙȡ�ǋĚƥ�ūŠŕǋ�îŠ�ĚƙƥĿŞîƥĚē�ǦȦǦǪ�ƎĚƑČĚŠƥ�ūĲ�ƥūƥîŕ�ūĲǛČĿîŕ�ēĚǄĚŕūƎŞĚŠƥ�
îƙƙĿƙƥîŠČĚ�Ŀƙ�ČƭƑƑĚŠƥŕǋ�ēĿƑĚČƥĚē�îƥ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙȦ�

ǧǨȦ���'GTƙ�ƙƭČĺ�îƙ�H G�îŠē�ƥĺĚ�ØūƑŕē��îŠŒ�îƑĚ�ƙĺūǅĿŠĳ�ĿŠƥĚƑĚƙƥ�ĿŠ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȡ�ĲūŕŕūǅĿŠĳ�ƥĺĚ�
ŕĚîē�ūĲ�ƎĺĿŕîŠƥĺƑūƎĿČ�ūƑĳîŠĿǕîƥĿūŠƙ�ȳƥĺƑūƭĳĺ�eȹ /¡ȴȦ�GĿŠîŠČĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĿŠǄĚƙƥŞĚŠƥƙ�îŠē�
ĿŠƥĚƑǄĚŠƥĿūŠƙ�ĲƑūŞ�ČŕĿŞîƥĚ�ǛŠîŠČĚ�îŠē�ūƥĺĚƑ�ēĚǄĚŕūƎŞĚŠƥ�ǛŠîŠČĚ�ƙūƭƑČĚƙ�ƙĺūƭŕē�ċĚ�ĲĚîƙĿċŕĚ�ĳĿǄĚŠ�ƥĺĚ�
ŞîŠǋ�ƎūƙƙĿċŕĚ�ČūȹċĚŠĚǛƥƙ�ūĲ�ƙƭČĺ�ĿŠǄĚƙƥŞĚŠƥƙȡ�ǋĚƥ�î�ēĚČĿƙĿūŠ�Ŀƙ�ƙƥĿŕŕ�ŠĚĚēĚē�ūŠ�ĺūǅ�ƥū�ǛŠîŠČĚ�ĚŠĚƑ-
ĳǋȹĚĲǛČĿĚŠČǋ�ĿŞƎƑūǄĚŞĚŠƥƙ�ĿŠ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îŕūŠĳƙĿēĚ�qgG�ĳƑîŠƥƙ�ƥū�ƎĺîƙĚ�ēūǅŠ�OG ƙȵî�ŞîƥƥĚƑ�
ƥĺîƥ�ƙĺūƭŕē�ċĚ�ƑĚƙūŕǄĚē�ƐƭĿČŒŕǋȦ
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ǧǩȦ���TŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�ƥĺĚ�ƑūîēŞîƎ�ēĚƎĚŠēƙ�ūŠ�ČūŠƙĚŠƙƭƙ�îŞūŠĳ�ŒĚǋ�ƙƥîŒĚĺūŕēĚƑƙȵČĺĿĚǜǋ�ĳūǄ-
ĚƑŠŞĚŠƥƙȡ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȡ�îŠē�ĚŠîċŕĿŠĳ�îŠē�ǛŠîŠČĿŠĳ�ĿŠƙƥĿƥƭƥĿūŠƙȵǅĿƥĺ�ūƥĺĚƑ�ūƑĳîŠĿǕîƥĿūŠƙ�îƥ�
ƥĺĚ�ĳŕūċîŕ�îŠē�ŕūČîŕ�ŕĚǄĚŕ�ȳĚȦĳȦȡ�îĳƑĿČƭŕƥƭƑîŕ�ČūūƎĚƑîƥĿǄĚƙȴ�ŞîŒĿŠĳ�ƙĿĳŠĿǛČîŠƥ�ČūŠƥƑĿċƭƥĿūŠƙȦ�GūƙƥĚƑĿŠĳ�ƥĺĚ�
ŠĚĚēĚē�ČūŠƙĚŠƙƭƙ�ƑĚƐƭĿƑĚƙ�ĲƭƑƥĺĚƑ�îŠîŕǋƙĿƙȡ�ĚŠĳîĳĚŞĚŠƥȡ�îŠē�ƥĺĚ�ĲūŕŕūǅĿŠĳ�ƙƥĚƎƙȠ

• ¤ĚîČĺĿŠĳ�îĳƑĚĚŞĚŠƥ�ūŠ�î�ƑūîēŞîƎ�îŠē�Ŀƥƙ�ūċŏĚČƥĿǄĚƙȡ�ĳūîŕƙȡ�ƥîƑĳĚƥƙȡ�îŠē�ƎƑĿūƑĿƥǋ�ĿŠƥĚƑǄĚŠƥĿūŠƙ

• 'ĚǄĚŕūƎĿŠĳ�ƙƎĚČĿǛČȡ�ēĚƥîĿŕĚē�îČƥĿūŠ�ƎŕîŠƙ�ȳĚȦĳȦȡ�ĲūƑ�ČūƭŠƥƑĿĚƙ�îŠē�ƙĚČƥūƑƙȴ

• �ƙƙĿĳŠĿŠĳ�ƑūŕĚƙ�ƥū�ƙƥîŒĚĺūŕēĚƑ�îČƥūƑƙ�îŠē�ĿŠƙƥĿƥƭƥĿūŠƙ�îŠē�ēĚǛŠĿŠĳ�ƥĺĚ�ƥĿŞĚĲƑîŞĚ

• 'ĚǄĚŕūƎĿŠĳ�î�ƥƑîČŒĿŠĳ�ƙǋƙƥĚŞ�ĲūƑ�ŞūŠĿƥūƑĿŠĳȡ�îƙƙĚƙƙĿŠĳȡ�îŠē�ƑĚƎūƑƥĿŠĳ�ūŠ�ƎƑūĳƑĚƙƙ�îŠē�ČĺîŕŕĚŠĳĚƙ

• �ƙƙĿĳŠĿŠĳ�ƑĚƙƎūŠƙĿċĿŕĿƥǋ�îŠē�î�ƥĿŞĚĲƑîŞĚ�ĲūƑ�ƑĚǄĿƙĿŠĳ�ƥĺĚ�ƑūîēŞîƎ�îŠē�ČūŠƙĚƐƭĚŠƥ�îČƥĿūŠ�ƎŕîŠƙ

14.   A global coalition of actors and stakeholders can implement the roadmap.�sîƥĿūŠîŕ�ĳūǄĚƑŠŞĚŠƥƙȡ�
ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȡ�îŠē�ĚŠîċŕĿŠĳ�ūƑĳîŠĿǕîƥĿūŠƙȡ�îŞūŠĳ�ūƥĺĚƑ�ƙƥîŒĚĺūŕēĚƑƙȡ�ČîŠ�ƑĚîƎ�ŕūŠĳȹƥĚƑŞ�ċĚŠĚǛƥƙ�
ĲƑūŞ�ČūūƎĚƑîƥĿŠĳ�ƥū�ĿŞƎŕĚŞĚŠƥ�ƥĺĚ�ƑūîēŞîƎȦ�¹ĺĚƙĚ�ċĚŠĚǛƥƙ�îƑĚ�ĿŠƥĚƑēĚƎĚŠēĚŠƥ�îŠē�ĿŠČŕƭēĚȡ�ĲūƑ�ƥĺĚ�
ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȡ�ĳƑūǅƥĺ�îŠē�îČČĚƙƙ�ƥū�ŠĚǅ�ČƭƙƥūŞĚƑƙ�îŠē�ŞîƑŒĚƥƙ�ĲƑūŞ�ɁČūūŕĿŠĳ�ĲūƑ�îŕŕɂ�ƎƑūĳƑîŞƙȫ�
ĲūƑ�ēĚǄĚŕūƎĿŠĳ�ČūƭŠƥƑĿĚƙȡ�ĚŠĺîŠČĚē�ƑĚƙĿŕĿĚŠČĚ�ƥū�ČŕĿŞîƥĚ�ČĺîŠĳĚȡ�îƙ�ǅĚŕŕ�îƙ�ĚČūŠūŞĿČ�îŠē�ƙūČĿîŕ�ēĚǄĚŕ-
ūƎŞĚŠƥ�îŠē�ČūȹċĚŠĚǛƥƙȫ�îŠē�ĲūƑ�ĚŠîċŕĿŠĳ�îŠē�ēĚǄĚŕūƎŞĚŠƥ�ĿŠƙƥĿƥƭƥĿūŠƙ�ȳîŠē�ƥĺĚĿƑ�ēūŠūƑƙȴȡ�ĿŠČƑĚîƙĿŠĳ�
ĿŠǄĚƙƥŞĚŠƥƙ�ĿŠ�ƎūǄĚƑƥǋ�îŕŕĚǄĿîƥĿūŠȡ�ƙūČĿūĚČūŠūŞĿČ�ēĚǄĚŕūƎŞĚŠƥȡ�HOH�ŞĿƥĿĳîƥĿūŠȡ�îŠē�ČŕĿŞîƥĚ�îēîƎƥîƥĿūŠ�
in their client countries. 

RECOMMENDATIONS AND NEXT STEPS
The cooling community may want to consider following a number of recommendations and taking 

ƭƑĳĚŠƥ�ŠĚǊƥ�ƙƥĚƎƙ�ĿŠēĚƎĚŠēĚŠƥŕǋ�ūĲ�ƥĺĚ�ƙƎĚČĿǛČ�ƑūîēŞîƎ�ČūŠƥĚǊƥȡ�ĿŠČŕƭēĿŠĳȠ�

ǧȦ���/ŠĳîĳĿŠĳ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�ƥū�ǅĿŠ�ƙƭƎƎūƑƥ�ĲūƑ�î�ƑūîēŞîƎ�ƎƑūČĚƙƙȦ��ƙ�î�ǛƑƙƥ�îƎƎƑūîČĺȡ�
ƥĺĿƙ�ƑūîēŞîƎ�ČîŠ�ĚŠĳîĳĚ�ČūūŕĿŠĳ�ƙƥîŒĚĺūŕēĚƑƙ�ĿŠ�ēĿƙČƭƙƙĿūŠƙ�ūŠ�ĳūîŕƙȡ�Ǝîƥĺǅîǋƙȡ�îŠē�îČƥĿūŠƙ�ƥūǅîƑē�
î�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚČūŠūŞǋ�ċǋ�ǨǦǫǦ�îŠē�ċĚĳĿŠ�ƥū�ċƭĿŕē�ƥĺĚ�ČūîŕĿƥĿūŠ�ūĲ�îČƥūƑƙ�îŠē�ČūŞŞĿƥŞĚŠƥƙ�ƥĺîƥ�
ǅĿŕŕ�ċĚ�ŠĚĚēĚē�ƥū�ĿŞƎŕĚŞĚŠƥ�î�ƑūîēŞîƎȦ�~ƑĳîŠĿǕîƥĿūŠƙ�ǅĿƥĺ�ƥĺĚ�ŠĚƥǅūƑŒƙ�îŠē�ĿŠƥĚƑĚƙƥ�ƥū�ƥîŒĚ�ūŠ�ƥĺĿƙ�
ČĺîŕŕĚŠĳĚ�îŕƑĚîēǋ�ĚǊĿƙƥ�ǅĿƥĺĿŠ�ƥĺĚ�ĳŕūċîŕ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋȦ

ǨȦ���TŞƎƑūǄĿŠĳ�ƥĺĚ�îǄîĿŕîċĿŕĿƥǋ�îŠē�ƐƭîŕĿƥǋ�ūĲ�ēîƥî�ūŠ�ČūūŕĿŠĳ�ƥū�ƙƭƎƎūƑƥ�ŞūƑĚ�îČČƭƑîƥĚ�îŠîŕǋƙĿƙ�ūĲ�
ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƙƥƑîƥĚĳĿĚƙ�îŠē�ƙūŕƭƥĿūŠƙȦ���ŞîŏūƑ�ČĺîŕŕĚŠĳĚ�ƥĺîƥ�Şƭƙƥ�ċĚ�îēēƑĚƙƙĚē�ƐƭĿČŒŕǋ�Ŀƙ�ŕĿŞĿƥĚē�
ēîƥî�ūŠ�ƥĺĚ�ƑîŠĳĚ�îŠē�ǄūŕƭŞĚ�ūĲ�ČūūŕĿŠĳ�ŠĚĚēƙȦ�TŠ�îēēĿƥĿūŠȡ�ƥĚƑŞƙ�îŠē�ĳūîŕƙ�ĲūƑ�ŞĚîƙƭƑĿŠĳ�ƎƑūĳƑĚƙƙ�Şƭƙƥ�
ċĚ�ČŕĚîƑŕǋ�ēĚǛŠĚēȦ��îƙĿČ�ēîƥî�îƑĚ�îǄîĿŕîċŕĚ�ūŠ�� �ĿŠƙƥîŕŕîƥĿūŠƙȡ�îƙƙūČĿîƥĚē�ĚŠĚƑĳǋ�ƭƙĚȡ�îŠē�ƑĚƙƭŕƥîŠƥ�HOH�
ĚŞĿƙƙĿūŠƙ�ȳT/��ǨǦǧǮȴȡ�ċƭƥ�ēîƥî�ĲūƑ�ƥƑîČŒĿŠĳ�îŠē�ƑĚƎūƑƥĿŠĳ�ūŠ�ŕîČŒ�ūĲ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ȳĿŠČŕƭēĿŠĳ�îĳƑĿČƭŕ-
ƥƭƑîŕ�îŠē�ŞĚēĿČîŕ�Čūŕē�ČĺîĿŠƙȴ�îŠē�Ŀƥƙ�ĚŠĚƑĳǋ�ĿŞƎŕĿČîƥĿūŠƙ�îƑĚ�ŕîƑĳĚŕǋ�ċîƙĚē�ūŠ�ēîƥî�ƙūƭƑČĚƙ�ēĚǄĚŕūƎĚē�
ĲūƑ�ūƥĺĚƑ�ƎƭƑƎūƙĚƙ�îŠē�îƑĚ�ƎîƑƥĿîŕ�ūƑ�ĿƑƑĚĳƭŕîƑ�ȳ¬/ĲūƑ�ŕŕ�ǨǦǧǯîȴȦ�

ǩȦ���£ƭîŠƥĿĲǋĿŠĳ�ƥĺĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ČĺîŕŕĚŠĳĚ�ĿŠ�ƥĚƑŞƙ�ūĲ�ƎūƥĚŠƥĿîŕ�ČūūŕĿŠĳ�ǄūŕƭŞĚƙ�îŠē�îƙƙūČĿîƥĚē�
ĚŠĚƑĳǋ�ēĚŞîŠēƙ�îŠē�ĚŠǄĿƑūŠŞĚŠƥîŕ�ĿŞƎîČƥƙȡ�îƙ�ǅĚŕŕ�îƙ�Čūƙƥƙ�Šūƥ�ūŠŕǋ�ūĲ�ēĚŕĿǄĚƑĿŠĳ�ŞūƑĚ�ĚĲǛČĿĚŠƥ�ČūūŕĿŠĳȡ�
ċƭƥ�îŕƙū�ūĲ�ŞĚĚƥĿŠĳ�ƥĺĚ�ƑĚƐƭĿƑĚŞĚŠƥƙ�ūĲ�ƥĺĚ�¬'Hƙ�îŠē�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĲūƑ�îŕŕ�ǅĺĿŕĚ�ƑĚƥƭƑŠĿŠĳ�HOH�ĚŞĿƙ-
ƙĿūŠƙ�ĲƑūŞ�ČūūŕĿŠĳ�ƥū�ŠĚƥ�ǕĚƑūȦǩǭ

37 •   See the conversion modeling work undertaken at the University of Birmingham (2018a).
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ǪȦ��� ƑĚîƥĿŠĳ�î�ƑĚƎūƑƥĿŠĳ�ƙǋƙƥĚŞ�ūŠ�ƎƑūĳƑĚƙƙ�ƥūǅîƑē�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳȡ�ƎūƙƙĿċŕǋ�ĿŠČŕƭēĿŠĳ�ƥĺĚ�ƑūîēŞîƎ�
ĳūîŕƙȡ�ƥîƑĳĚƥƙȡ�îŠē�îČƥĿūŠƙȦ���ŞūŠĿƥūƑĿŠĳ�îŠē�ƑĚƎūƑƥĿŠĳ�ƙǋƙƥĚŞ�Şƭƙƥ�ƑĚǜĚČƥ�ŠƭŞĚƑūƭƙ�ŕĿŠŒĚē�ƥîƑĳĚƥ�ēîƥĚƙ�
îŠē�ūċŏĚČƥĿǄĚƙȡ�ĲūƑĚŞūƙƥ�ƥĺĚ�¬'HƙȦ�~ƥĺĚƑ�ēƑĿǄĚƑƙ�ĿŠČŕƭēĚ�ƥĺĚ�¡îƑĿƙ��ĳƑĚĚŞĚŠƥȡ�ƎŕîŠŠĚē�ƑĚǄĿĚǅ�ūĲ�s' ƙȡ�
îŠē�ƥĺĚ�ƥĿŞĚƥîċŕĚ�ƥū�ƎĺîƙĚ�ēūǅŠ�ƥĺĚ�ƭƙĚ�ūĲ�OG ƙ�ƭŠēĚƑ�ƥĺĚ�eĿĳîŕĿ��ŞĚŠēŞĚŠƥȦ�

ǫȦ���¤îĿƙĿŠĳ�ĲƭŠēĿŠĳ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îČƥĿūŠȦ�gîƑĳĚ�ƎƭċŕĿČ�îŠē�ƎƑĿǄîƥĚ�ǛŠîŠČĿîŕ�ǜūǅƙ�ǅĿŕŕ�ċĚ�ŠĚĚēĚē�
ƥū�ĿŞƎŕĚŞĚŠƥ�î�ǅūƑŒ�ƎƑūĳƑîŞ�îƙ�ČĺîŕŕĚŠĳĿŠĳ�îƙ�ƥĺĿƙ�ƑūîēŞîƎȦ�/ǊĿƙƥĿŠĳ�ǛŠîŠČĿŠĳ�ĿŠƙƥƑƭŞĚŠƥƙ�ƑîŠĳĿŠĳ�
ĲƑūŞ�ČŕĿŞîƥĚ�ǛŠîŠČĚ�ȳĚȦĳȦȡ�H Gȴ�ƥū�ĚŠǄĿƑūŠŞĚŠƥîŕ�îŠē�ƙƭƙƥîĿŠîċŕĚ�ēĚǄĚŕūƎŞĚŠƥ�ĲƭŠēƙ�ȳĚȦĳȦȡ�H/Gȴ�ƙĺūƭŕē�
ĿŠƥĚĳƑîƥĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĿŠƥū�ƥĺĚĿƑ�ƙƥƑîƥĚĳĿĚƙ�îŠē�ǅūƑŒ�ƎƑūĳƑîŞƙȦ�/ŠĳîĳĚŞĚŠƥ�ǅĿƥĺ�ƙūČĿîŕ�ĿŞƎîČƥ�
ĲƭŠēƙ�îŠē�ƎƑĿǄîƥĚ�ĲƭŠēƙ�îŠē�ĲūƭŠēîƥĿūŠƙ�ǅĿƥĺ�ČūŞŞĿƥŞĚŠƥƙ�ƥū�ċŕĚŠēĚē�ǛŠîŠČĚ�ČîŠ�ĺĚŕƎ�ŕĚǄĚƑîĳĚ 
ƎƑĿǄîƥĚ�ĿŠǄĚƙƥŞĚŠƥƙȦ

6.   Supporting cooling R&D and innovation.�¹ĚČĺŠūŕūĳĿČîŕ�ĿŠŠūǄîƥĿūŠ�Ŀƙ�ĚƙƙĚŠƥĿîŕ�ĲūƑ�ŞĚĚƥĿŠĳ�ŞîŠǋ�ūĲ�
ƥĺĚ�ŞĚēĿƭŞȹ�îŠē�ŕūŠĳȹƥĚƑŞ�ūċŏĚČƥĿǄĚƙ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ċƭƥ�Ŀƙ�îŞūŠĳ�ƥĺĚ�Şūƙƥ�ēĿĲǛČƭŕƥ�îČƥĿǄĿƥĿĚƙ�ƥū�
ǛŠîŠČĚȦ��ƭĿŕēĿŠĳ�ūŠ�ĚǊƎĚƑĿĚŠČĚƙ�ǅĿƥĺ�ƥĺĚ�Hŕūċîŕ� ūūŕĿŠĳ�¡ƑĿǕĚ�îŠē�Ǝîƙƥ�ƙƭČČĚƙƙĚƙ�ĿŠ�ǛŠîŠČĿŠĳ�ƑĚŠĚǅîċŕĚ�
ĚŠĚƑĳǋ�¤ʁ'ȡ�ĳūǄĚƑŠŞĚŠƥƙȡ�ĿŠ�ƎîƑƥŠĚƑƙĺĿƎ�ǅĿƥĺ�ƥĺĚ�ČūūŕĿŠĳ�ĿŠēƭƙƥƑǋȡ�ƙĺūƭŕē�ĿŠǄĚƙƥ�ŞūƑĚ�ƥū�ČƑĚîƥĚȡ�ēĚŞūŠ-
ƙƥƑîƥĚ�îŠē�ƑîƎĿēŕǋ�ĚǊƎîŠē�îČČĚƎƥîŠČĚ�ūĲ�ƥƑîŠƙĲūƑŞîƥĿǄĚ�ČūūŕĿŠĳ�ƥĚČĺŠūŕūĳĿĚƙȡ�îƙ�ǅĚŕŕ�îƙ�ƥĺĚ�ĿŠŠūǄîƥĿǄĚ�
ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ƥĺîƥ�ǅĿŕŕ�ċĚ�ŠĚĚēĚē�ƥū�îēēƑĚƙƙ�ƥĺĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ČĺîŕŕĚŠĳĚȦ�

7.   Sharing knowledge on sustainable cooling, including with businesses and underserved commuȹ
nities.�'ĿƙƙĚŞĿŠîƥĿūŠ�ūĲ�ŒŠūǅŕĚēĳĚ�îŞūŠĳ�ČūūŕĿŠĳ�ƙƥîŒĚĺūŕēĚƑƙ�Ŀƙ�ČƑƭČĿîŕȡ�ƎîƑƥĿČƭŕîƑŕǋ�ĿŠ�ƑƭƑîŕ�ČūŞŞƭŠĿ-
ƥĿĚƙȡ�ǅĺĚƑĚ�îǅîƑĚŠĚƙƙ�îŠē�ĚēƭČîƥĿūŠ�ČîŠ�ŕĚîē�ƥū�ĳƑĚîƥĚƑ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳȡ�ĿŞƎƑūǄĚē�Čūŕē�ČĺîĿŠƙȡ�ċĚƥƥĚƑȡ�
ŕūČîŕŕǋ�îēîƎƥĚē�ČūūŕĿŠĳ�ƥĚČĺŠĿƐƭĚƙȡ�îŠē�ĳƑĚîƥĚƑ�ĚĲǛČĿĚŠČǋȦ�

8.   Training cooling technicians to meet rising demand.�¹ƑîĿŠĿŠĳ�ūĲ�î�ŕîƑĳĚ�ƙŒĿŕŕĚē�ǅūƑŒĲūƑČĚ�ūŠ�ƙîĲĚȡ�
ĚĲĲĚČƥĿǄĚ�ĿŠƙƥîŕŕîƥĿūŠ�îŠē�ŞîĿŠƥĚŠîŠČĚ�ƥū�ĚŠƙƭƑĚ�ĚĲǛČĿĚŠƥ�ūƎĚƑîƥĿūŠ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�Ŀƙ�î�ŞƭČĺȹĿĳ-
ŠūƑĚē�ČĺîŕŕĚŠĳĚȦ�'ĚǄĚŕūƎĿŠĳ�ƥĺĿƙ�ǅūƑŒĲūƑČĚ�ǅĿŕŕ�ƥîŒĚ�ƥĿŞĚ�îŠē�Şƭƙƥ�ċĚ�îČČĚŕĚƑîƥĚē�ƥū�ŒĚĚƎ�ƎîČĚ�ǅĿƥĺ�ƥĺĚ�
ĚǊƥƑîūƑēĿŠîƑǋ�ĳƑūǅƥĺ�ĿŠ�ƥĺĚ�ŞîƑŒĚƥ�ĲūƑ�ŠĚǅ�� �ƭŠĿƥƙȦ

ǯȦ���¬ƭƎƎūƑƥĿŠĳ�ČĿƥǋ�îēŞĿŠĿƙƥƑîƥĿūŠƙ�ĿŠ�îƎƎŕǋĿŠĳ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƎƑĿŠČĿƎŕĚƙȦ� ūūŕĿŠĳȹĿŠĲūƑŞĚē�ƭƑċîŠ�
ēĚƙĿĳŠ�îŠē�ĿŠĲƑîƙƥƑƭČƥƭƑĚȡ�ƙƭČĺ�îƙ�ƙƥƑĚĚƥƙȡ�ċƭĿŕēĿŠĳƙȡ�îŠē�ƑĚǜĚČƥĿǄĚ�ƙƭƑĲîČĚƙȡ�ČîŠ�ƑĚēƭČĚ�ĺĚîƥ�ċƭĿŕēȹƭƎ�îŠē�
ĲƭƥƭƑĚ�ČūūŕĿŠĳ�ēĚŞîŠēȦ��ǄūĿēĿŠĳ�ƥĺĿƙ�ŕūČŒȹĿŠ�Ŀƙ�î�ŕūǅȹČūƙƥȡ�ŠĚîƑȹƥĚƑŞ�ŞĚîƙƭƑĚ�ƥĺîƥ�ƥĺĚ�ČūūŕĿŠĳ�ČūŞŞƭŠĿƥǋ�
ƙĺūƭŕē�ƙƭƎƎūƑƥ�ȳĚȦĳȦȡ�ċǋ�ČƑĚîƥĿŠĳ�îŠ�ĚǊƎĚƑƥ�ČĚŠƥĚƑ�ĲūƑ�ČūūŕĿŠĳȹĿŠĲūƑŞĚē�ƭƑċîŠ�ēĚƙĿĳŠ�ƥū�ĚŠČūƭƑîĳĚ�ƎŕîŠ-
ŠĚƑƙ�îŠē�ČĿƥǋ�îēŞĿŠĿƙƥƑîƥĿūŠƙ�ūĲ�ĲîƙƥȹĳƑūǅĿŠĳ�ƭƑċîŠ�îƑĚîƙ�ƥū�ČūŠƙĿēĚƑ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ǅĺĚŠ�ŞîŒĿŠĳ�
ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ēĚČĿƙĿūŠƙȴȦ



144

T
H

E
 C

O
LD

 R
O

A
D

 T
O

 P
A

R
IS

NOW 2020-2030 2030-2040 2040-2050

MAKING COLD

SOURCES OF COLD 
Better use of available 

low-temperature sources, 

including geother-

mal-sourced cooling, river 

and sea water, adiabatic 

and evaporative cooling, 

nighttime stored energy, 

locating large consum-

ers of cold and cooling 

(e.g., data centers) near 

waste cold centers (e.g., 

liquefied natural gas), 

evaporative cooling

SOURCES OF COLD 
Sources of cooling in ear-

ly stages of deployment 

or development: integra-

tion of geothermal heat 

with cooling capability, 

waste cold from liquefied 

natural gas capture, 

better use of ambient air 

temperature as part 

of cooling system

SOURCES OF COLD 
Key development: small-

scale liquefaction for 

wide-scale deployment 

of liquid nitrogen

SOURCES OF COLD 
AND FAR FUTURE 
TECHNOLOGIES 
Developments likely to 

be of great importance 

in the longer term: 

wind-powered liquid air 

production, direct-drive 

liquefaction, optical 

cooling, baro-caloric 

refrigeration, ice nucle-

ation proteins, ultra-

sound-assisted freezing, 

hydraulic refrigeration

EFFICIENCY AND 
INTEGRATION 
Significant energy sav-

ings from enhancements 

in current technologies 

and how they are used: 

increasing efficiency or 

coefficient of perfor-

mance, use and sharing 

of heat and cold between 

applications, optimized 

deployment of heat pipes 

and targeted cooling (e.g., 

district cooling), booster 

heat pumps for district 

heating and cooling

EFFICIENCY AND 
INTEGRATION 
Next-step opportunities 

for enhanced efficiency 

and systems integra-

tion: gas-electric hybrid 

heat pumps integrated 

into cooling systems to 

reduce electricity peak 

usage, development of 

combustion engine-pow-

ered heat pumps that 

use waste heat from the 

engine to generate heat 

and cold

EFFICIENCY AND 
INTEGRATION 
Potential for develop-

ment of new solid-state 

refrigerants with high 

cooling power

APPENDIX A:  
ROADMAP TECHNOLOGY MATRIX
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NOW 2020-2030 2030-2040 2040-2050

MAKING COLD

REFRIGERANTS 
Deployment of existing 

high-efficiency, low-en-

vironmental-impact re-

frigerants: investment in 

research into lower-GWP 

refrigerants, particularly 

azeotropes; replace-

ment of R134a with near 

drop-in replacement 

HFO-1234yf; conversion 

of R22 systems to R290 

(propane); conversion of 

R410a systems to R290 

(propane); development 

of techniques to reduce 

refrigerant leakage

REFRIGERANTS 
Developments in new 

refrigerants and associ-

ated adoption: increased 

use of hydrocarbons in 

household refrigerators 

and freezers and food re-

tail refrigeration; carbon 

dioxide for supermarket 

applications, industrial 

refrigeration relying on 

ammonia, rapid devel-

opment of standards to 

support introduction of 

flammable refrigerants, 

improvement in safety 

technologies for use of 

flammable refrigerants, 

reduction in costs of 

production of some low-

GWP refrigerants (e.g., 

hydrofluoro-olefins)

REFRIGERANTS 
Novel technologies with 

potential to deliver cool-

ing at scale: electro-ca-

loric, magneto-caloric, 

air cycle refrigeration, 

pressure-shift freezing, 

thermionic refrigeration, 

thermoelectric genera-

tion, vortex tube cooling, 

commercialization of 

gas-electric hybrid heat 

pumps to reduce electric-

ity peak usage, thermo-

electric cooling used in 

automotive (converting 

some of the waste heat 

of an internal combus-

tion engine), active solar 

thermal used to drive 

refrigeration cycles (sup-

ply and demand of energy 

well synchronized), 

improvement of sorption 

cooling from renewable 

energy sources, optimi-

zation and integration of 

renewable energy sources 

into district heating and 

cooling networks

REFRIGERANTS 
Phase-out of hydrofluo-

rocarbons in all refrigera-

tion applications
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NOW 2020-2030 2030-2040 2040-2050

MAKING COLD

DEVELOPING 
TECHNOLOGIES 
Emerging technolo-

gies are available that 

can be deployed on a 

small scale but require 

further R&D for scale up: 

thermoelectric coolers 

used in consumer goods 

(portable coolers, replace 

heat sinks for micropro-

cessors) and electronic 

and scientific equipment, 

small-scale magnetic 

cooling-based technology

DEVELOPING 
TECHNOLOGIES 
Technology developments 

with potential for near-

term (some with longer 

term) impact: sorption 

cooling systems driven 

by hot water at moderate 

temperature, high-ca-

pacity heat pump for 

simultaneous production 

of hot and cold water, 

optimization of thermal-

ly driven heat pumps, 

thermoelectric, perfusion, 

use of nanoparticles in 

cooling systems, vortex 

tube cooling, ejector or 

jet pump, Stirling cycle 

for cooling, electronic ex-

pansion valves, borehole 

condensing, magnetic 

cooling in domestic cool-

ing appliances, proof of 

concept for electro- 

caloric cooling unit, 

eutectic packaging of 

cold and cooling

DEVELOPING 
TECHNOLOGIES 
Novel technologies with 

potential to deliver cool-

ing at scale: electro-ca-

loric, magneto-caloric, 

air cycle refrigeration, 

pressure-shift freezing, 

thermionic refrigeration, 

thermoelectric genera-

tion, vortex tube cooling, 

commercialization of 

gas-electric hybrid heat 

pumps to reduce electric-

ity peak usage, thermo-

electric cooling used in 

automotive (converting 

some waste heat from an 

internal combustion en-

gine), active solar thermal 

used to drive refrigera-

tion cycles (supply and 

demand of energy well 

synchronized), improve-

ment of sorption cooling 

from renewable energy 

sources, optimization of 

renewable energy sources 

and integration into 

district heating and 

cooling networks



147

A
P

P
EN

D
IX

 A
: R

O
A

D
M

A
P

 T
E

C
H

N
O

LO
G

Y
 M

A
T

R
IX

NOW 2020-2030 2030-2040 2040-2050

STORING COLD

CURRENT 
TECHNOLOGIES 
Media deployed for 

storing cold: cryogens, 

ice, water, glycol, water–

ethylene glycol mixtures, 

propylene glycol, propyl-

ene glycol–water, par-

affin wax-based storage 

materials, eutectic salt-

based solutions, fatty 

acid-based formulations, 

other phase-change ma-

terials, gravel bed, aquifer 

thermal energy storage, 

underground thermal 

energy storage, thermal 

piles, large natural 

energy stores

DEVELOPING 
TECHNOLOGIES 
Opportunities for cold 

as an energy storage 

medium: composite cold 

storage materials, cold 

storage components and 

devices, heat transfer 

intensified storage 

components and devices, 

novel building fabrics, 

development of new 

installation technologies 

for retrofitting district 

cold with minimal 

disruption, cold storage 

heat exchangers

NEXT GENERATION 
Cold energy storage pos-

sibilities: inter-seasonal 

cold storage, high-pow-

er-density high-grade 

cold storage materials, 

high-power-density cold 

storage components and 

devices, combined cold 

storage and power devic-

es, low-cost and econom-

ical solutions for low-us-

age cold storage devices, 

compact domestic and 

district-scale storage 

devices, zero-boil-off 

cryogenic systems

DISRUPTIVE  
COLD STORAGE 
OPPORTUNITIES 
Thermochemical storage 

for cold and power, 

development of bespoke 

phase-change materials 

for very-low-temperature 

applications, composite 

cold storage materials 

with tunable boiling point 

through microstructures 

and surface forces, smart 

cold storage components 

and devices

MOVING COLD

CURRENT 
TECHNOLOGIES 
for moving cold (e.g., in 

district cooling networks 

and cooling applications): 

cryogens, ice, water, 

glycol, water–ethylene 

glycol mixtures, propyl-

ene glycol, propylene 

glycol–water, phase-

change materials

DEVELOPING 
TECHNOLOGIES 
Opportunities for cold 

as an energy vector: 

containerized liquefied 

natural gas

NEXT-GENERATION 
cold energy transpor-

tation possibilities: 

harnessing waste cold 

from cryogenic fuels

DISRUPTIVE 
COLD MOBILITY 
OPPORTUNITIES 
Novel materials with high 

energy density and low 

production cost that are 

readily transportable, 

district cryogen networks
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NOW 2020-2030 2030-2040 2040-2050

USING COLD

IMMEDIATE ACTIONS 
to improve use of cold 

and cooling: maintenance 

and repair of existing 

equipment to ensure 

optimum performance, 

better exploitation of 

natural opportunities 

(e.g., ice, reducing loads, 

vacuum insulation, use 

of light-emitting diodes), 

cryogen evaporation 

systems, eutectic plates, 

further development of 

air conditioning and re-

frigeration technologies, 

better development of 

food cold chain, exploita-

tion of heat pumps, doors 

on cabinets in supermar-

kets, occupancy sensors 

for retail cabinet lighting

OPPORTUNITIES 
for widening use of cold: 

cryogenic ‘cold and 

power’ engines, need 

for better cryogenic 

ancillaries—transition 

from cottage industry 

to manufacture at scale, 

low-cost systems for 

low-use systems, inte-

grated plan for recycling 

end-of-use of cooling 

with embodied energy 

and carbon costing, super 

chilling, tri-generation

NEXT-GENERATION 
exploitation opportunities 

for using cold: cold and 

power systems, systems 

integration in automotive 

(e.g., air conditioning and 

auxiliary power), passive 

air conditioning, passive 

systems employing 

eutectic plates, develop-

ment and introduction 

of white goods suitable 

for integration into  

district heating and  

cooling scheme

HORIZON 
for exploitation of cold: 

harnessing waste cold 

from liquid hydrogen 

infrastructure, full inte-

gration of advanced cold 

technologies (magnetic, 

Peltier), electro-caloric, 

acoustics, thermoelectric 

devices that can generate 

electricity directly  

from waste cold

MANAGING COLD

IMMEDIATE 
OPPORTUNITIES 
AND REQUIREMENTS  

for better management 

of cold and cooling: data 

capture on cold usage, 

big data processing and 

interpretation, intelligent 

control, variable-speed 

compressor drives, 

thermal management 

in vehicles, thermal 

management of power 

electronics, “smart” loads 

that are responsive to 

grid frequency variations 

to improve grid stability 

by acting as a flexible 

load, development of 

systems to monitor 

and maintain tempera-

ture accurately across 

large supermarket  

chiller volumes

EMERGING 
OPPORTUNITIES 
for better management 

of cold: new devices for 

cold production, smart 

refrigerators—grid sens-

ing—linked to Internet 

of things, cold chain 

optimization, climate-ro-

bust cooling, weather 

prediction linked to cold 

production and utiliza-

tion, de-superheating 

and heat recovery

LONGER-TERM 
MANAGEMENT OF COLD 
Fully integrated cold 

chain with energy vectors 

and optimization of all 

system components
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NOW 2020-2030 2030-2040 2040-2050

TECHNOLOGY DEMONSTRATION

AD-HOC TECH 
DEMONSTRATION  
driven by commercial 

firms that can raise 

capital, large-scale 

demonstration of 

thermal (heating and  

cooling) grids

DEMONSTRATION AND 
PROOF OF CONCEPTS 
of elements of integrated 

schemes, demonstra-

tion systems capable of 

providing validation  

data, essential for 

commercialization

DISTRICT SCHEMES 
with integrated demon-

stration of technologies

WHOLE-CITY-SCALE 
integrated cold 

demonstrator

MANUFACTURING AND EXPORT

IMMEDIATE ACTIONS 

required to build manu- 

facturing capability: 

opportunities exist from 

manufacture to export, 

may also be capability to 

export and franchise man-

ufacturing, need for better 

cryogenic ancillaries—

transition from cottage in-

dustry to manufacture at 

scale, mapping capabilities 

throughout supply chain

DEVELOPMENT OF 
MANUFACTURING 
CAPABILITY  

linked to thermal energy 

technologies to solve 

some common manu-

facturing challenges, 

development of appropri-

ate scale of skills to 

take advantage of 

growing market

DEVELOPMENT OF 
MANUFACTURING 
FRANCHISE 
(factory in a box) model 

to create manufacturing 

capability in emerging 

markets, implementation 

of best manufacturing 

practice (e.g., industry 

4.0) in thermal energy 

technologies, embedded 

intelligence in manufac-

turing and products to 

create service market

FULLY INTEGRATED 
COLD AND 
REFRIGERATION 
manufacturing process 

with supply chain and 

skills and servicing 

underpinning growing 

export market

Source: ÀŠĿǄĚƑƙĿƥǋ�ūĲ��ĿƑŞĿŠĳĺîŞ�ǨǦǧǫȡ�ǬǦȦ
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APPENDIX B: SUMMARY OF ACTIONS 
PROPOSED IN BACKGROUND REPORTS

COOLING IN BUILDINGS (ESMAP 2020A; 2020B)

•   ūŠēƭČƥ�ČūƭŠƥƑǋȹƙƎĚČĿǛČ�îƙƙĚƙƙŞĚŠƥ�ūĲ�ČūūŕĿŠĳ�ŕîŠēƙČîƎĚ�ƥū�ċƭĿŕē�î�ČîƙĚ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ƙƎîČĚ�ČūūŕĿŠĳ�îŠē�
îƙƙĚƙƙ�ŠĚĚē�ƥū�ĚŕĚǄîƥĚ�Ŀƥ�îƙ�î�ĳūǄĚƑŠŞĚŠƥ�ƎƑĿūƑĿƥǋ

• �'ĚǄĚŕūƎ�ŠîƥĿūŠǅĿēĚ�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠ�ūƑ�Ƒūîē�ŞîƎ�ǅĿƥĺ�ŞĚîŠĿŠĳĲƭŕ�ƥîƑĳĚƥƙ�îŠē 
ĚǊƎĚČƥĚē�ĿŞƎîČƥƙ

• �/ŠĺîŠČĚ�ɁČūūŕĿŠĳ�îǅîƑĚŠĚƙƙɂ�ȳîǅîƑĚŠĚƙƙ�ūĲ�ĿŞƎūƑƥîŠČĚ�îŠē�ċĚŠĚǛƥƙ�ūĲ�ƙƭƙƥîĿŠîċŕĚ 
ƙƎîČĚ�ČūūŕĿŠĳ�ƎƑîČƥĿČĚƙȴ�ƥū�ĚŠČūƭƑîĳĚ�ĿŠēĿǄĿēƭîŕ�îČƥĿūŠƙ�îŠē�ċĚĺîǄĿūƑ�ČĺîŠĳĚƙ

• �gĚǄĚƑîĳĚ�ŕîċĚŕĿŠĳ�îƙ�îŠ�ĚĲĲĚČƥĿǄĚȡ�ŕūǅȹČūƙƥ�ǅîǋ�ƥū�ƙƥĚĚƑ�ČūŠƙƭŞĚƑƙ�ƥūǅîƑē�ƙƭƙƥîĿŠîċŕĚ 
ƎƭƑČĺîƙĿŠĳ�ēĚČĿƙĿūŠƙ

• �/ƙƥîċŕĿƙĺ�ŞĿŠĿŞƭŞ�ĚŠĚƑĳǋ�ƎĚƑĲūƑŞîŠČĚ�ƙƥîŠēîƑēƙ�ūĲ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îŠē�î�ŞĚČĺîŠĿƙŞ 
ƥū�ĿŠČƑĚîƙĚ�ƥĺĚŞ

• � îƥîŕǋǕĚ�ƥĺĚ�ŞîƑŒĚƥ�ċǋ�ŕĚîēĿŠĳ�ċǋ�ĚǊîŞƎŕĚ�ƥĺƑūƭĳĺ�ĳūǄĚƑŠŞĚŠƥ�ċƭēĳĚƥĿŠĳ�îŠē�ƎƑūČƭƑĚŞĚŠƥ�ƙƥƑîƥĚĳĿĚƙ�ĲūƑ�
ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�ċƭĿŕēĿŠĳƙ�îŠē�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ

• ��ƭĿŕē�ČîƎîČĿƥǋ�ĿŠ�ČƑĿƥĿČîŕ�ĿŠƙƥĿƥƭƥĿūŠƙȡ�îŞūŠĳ�ƥƑîēĚ�ƎƑūĲĚƙƙĿūŠîŕƙȡ�îŠē�ĿŠ�ƥĺĚ�ċƭĿŕēĿŠĳ�îŠē�ĺĚîƥĿŠĳȡ�ǄĚŠƥĿŕîƥĿūŠȡ�
îŠē�îĿƑ�ČūŠēĿƥĿūŠĿŠĳ�ƙĚƑǄĿČĚ�ƙĚČƥūƑƙ

• �gĚǄĚƑîĳĚ�ūŠĳūĿŠĳ�ƑĚĲƑĿĳĚƑîŠƥ�ƥĚČĺŠūŕūĳǋ�ƥƑîŠƙĿƥĿūŠ�îČƥĿǄĿƥǋ�ȳîƙ�ƑĚƐƭĿƑĚē�ƭŠēĚƑ�ƥĺĚ�eĿĳîŕĿ� 
�ŞĚŠēŞĚŠƥȴ�ƥū�ĿŠƥĚĳƑîƥĚ�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ĿŠƥū�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îŠē�ŞîǊĿŞĿǕĚ�ċĚŠĚǛƥƙ

• �¬ƭƎƎūƑƥ�îŠē�ŕĚǄĚƑîĳĚ�î�ƑĚƙĚîƑČĺ�îŠē�ēĚǄĚŕūƎŞĚŠƥ�îŠē�ĿŠŠūǄîƥĿūŠ�ĚČūƙǋƙƥĚŞ�ƥĺîƥ�ĚŠîċŕĚƙ 
ƥĚČĺŠūŕūĳǋ�îēǄîŠČĚŞĚŠƥ

• TŠČūƑƎūƑîƥĚ�ƙƥƑîƥĚĳĿĚƙ�ƥū�ĚŠîċŕĚ�îČČĚƙƙ�ƥū�ČūūŕĿŠĳ�ĿŠ�ūĲĲȹĳƑĿē�ūƑ�ǅĚîŒȹĳƑĿē�ŕūČîƥĿūŠƙ

• � ƭŕƥĿǄîƥĚ�ŞîƑŒĚƥ�ēĚŞîŠē�ĲūƑ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�ċƭĿŕēĿŠĳƙ�ċǋ�ĿŠČƑĚîƙĿŠĳ�ǄĿƙĿċĿŕĿƥǋ�ūĲ�ċƭĿŕēĿŠĳ 
ĚŠĚƑĳǋ�ƎĚƑĲūƑŞîŠČĚ

• ��ČČĚŕĚƑîƥĚ�îēūƎƥĿūŠ�ūĲ�ƎîƙƙĿǄĚ�ČūūŕĿŠĳ�ƙƥƑîƥĚĳĿĚƙ�ƥĺƑūƭĳĺ�ŠîƥĿūŠîŕ�ċƭĿŕēĿŠĳ�ĚŠĚƑĳǋ�ČūēĚƙ�ǅĿƥĺ�î�Ƒūċƭƙƥ 
ĚŠĲūƑČĚŞĚŠƥ�ŞĚČĺîŠĿƙŞ

•  ƑĚîƥĚ�ĿŠČĚŠƥĿǄĚ�ŞĚČĺîŠĿƙŞƙ�ƥū�ƙĺĿĲƥ�ŞîƑŒĚƥ�ēĚŞîŠē�ƥūǅîƑē�ƙƭƙƥîĿŠîċŕĚ�ƙƎîČĚ�ČūūŕĿŠĳ

• ��ĳĳƑĚĳîƥĚ�ēĚŞîŠē�ƥū�ēĚČƑĚîƙĚ�îČƐƭĿƙĿƥĿūŠ�Čūƙƥ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȡ�ċƭĿŕē�ŞîƑŒĚƥ�ČūŠǛēĚŠČĚȡ�
îŠē�ƙƎƭƑ�ĳƑĚîƥĚƑ�îēūƎƥĿūŠ

• ¤ĚēƭČĚ�ǛƑƙƥ�Čūƙƥ�ūĲ�ƙƭƙƥîĿŠîċŕĚ�ƙƎîČĚ�ČūūŕĿŠĳ�ƭƙĿŠĳ�ēĚċƥ�ƙƭċƙĿēǋ�îŠē�ƑĿƙŒ�ŞĿƥĿĳîƥĿūŠ�ĿŠƙƥƑƭŞĚŠƥƙ

• TŞƎŕĚŞĚŠƥ�ČūūŕĿŠĳ�îƙ�î�ƙĚƑǄĿČĚȡ�ĿŠČŕƭēĿŠĳ�ēĿƙƥƑĿČƥ�ČūūŕĿŠĳ�îŠē�ċĚǋūŠē

• � îƥîŕǋǕĚ�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ƙƭƙƥîĿŠîċŕĚ�ƙƎîČĚ�ČūūŕĿŠĳ�ċǋ�ēĚǄĚŕūƎĿŠĳ�ĚŠĚƑĳǋ�ƙĚƑǄĿČĚ 
ČūŞƎîŠǋ�ČîƎîċĿŕĿƥǋ

• �/ǊƎîŠē�îČČĚƙƙ�ƥū�ǛŠîŠČĿŠĳ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ƙƎîČĚ�ČūūŕĿŠĳ�ċǋ�ēĚǄĚŕūƎĿŠĳ�ĚŠĚƑĳǋ�ƙĚƑǄĿČĚ�îĳƑĚĚŞĚŠƥƙ 
îŠē�ŞîŠîĳĚē�ĚŠĚƑĳǋ�ƙĚƑǄĿČĚ�îĳƑĚĚŞĚŠƥƙȡ�îŠē�ūƥĺĚƑ�ēĚƑĿǄîƥĿǄĚƙ�ūĲ�ƥĺĚ�ĚŠĚƑĳǋ�ƙĚƑǄĿČĚ�ČūŞƎîŠǋ�ŞūēĚŕ

• �gĚǄĚƑîĳĚ�ƎƑūƎĚƑƥǋȹîƙƙĚƙƙĚē�ČŕĚîŠ�ĚŠĚƑĳǋ�îŠē�ĚŠǄĿƑūŠŞĚŠƥîŕ�ƭƎĳƑîēĚ�ǛŠîŠČĿŠĳ�îƎƎƑūîČĺĚƙ�ƥū�ŕūǅĚƑ 
ƥĺĚ�ǛƑƙƥ�Čūƙƥ�ūĲ�ĚŠĚƑĳǋȹĚĲǛČĿĚŠƥ�ČūŠƙƥƑƭČƥĿūŠ

• qîŠîĳĚ�ƎĚîŒ�ČūūŕĿŠĳ�ŕūîēƙ�ƭƙĿŠĳ�ƭƥĿŕĿƥǋȹŕĚē�ēĚŞîŠēȹƙĿēĚ�ŞîŠîĳĚŞĚŠƥ�îŠē�ǛŠîŠČĿîŕ�ŞĚîƙƭƑĚƙ
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URBAN COOLING (ESMAP 2020C)

• �'ĚǄĚŕūƎ�î�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠȠ�OîǄĿŠĳ�îŠ�ūǄĚƑîƑČĺĿŠĳ�ČūūŕĿŠĳ�îČƥĿūŠ�ƎŕîŠ�ȳūƑ�ƭƑċîŠ�ĺĚîƥ�ŞĿƥĿĳîƥĿūŠ�ƎŕîŠȴ�ƥū�
îƑƥĿČƭŕîƥĚ�ƥĺĚ�ƑîƥĿūŠîŕĚ�ĲūƑ�ƭƑċîŠ�ČūūŕĿŠĳȡ�ƙĚƥ�ƥîƑĳĚƥƙ�îŠē�ĳūîŕƙȡ�îŠē�ĚƙƥîċŕĿƙĺ�î�ŞĚîŠƙ�ƥū�ŞĚîƙƭƑĚ�ƎƑūĳƑĚƙƙ�
ČîŠ�ċĚ�î�ĺĚŕƎĲƭŕ�ǅîǋ�ƥū�ūƑĳîŠĿǕĚ�ƙƥƑîƥĚĳĿĚƙ�îŠē�îČƥĿūŠƙ�ƥūǅîƑē�ČūūŕĚƑ�ČĿƥĿĚƙ

• TēĚŠƥĿĲǋ�ĺĚîƥȹǄƭŕŠĚƑîċŕĚ�îƑĚîƙ�îŠē�ƎūƎƭŕîƥĿūŠƙ

• 'ĚŞūŠƙƥƑîƥĚ�ƭƑċîŠ�ČūūŕĿŠĳ�ƙƥƑîƥĚĳĿĚƙ�ǅĿƥĺ�ƎĿŕūƥ�ƎƑūŏĚČƥƙ

• �/ŠĳîĳĚ�ƥĺĚ�ƎƭċŕĿČȠ� ƑĚîƥĿŠĳ�îŠ�ĚŠǄĿƑūŠŞĚŠƥ�ĿŠ�ǅĺĿČĺ�ƥĺĚ�ƎƭċŕĿČ�Ǝŕîǋƙ�î�ŞĚîŠĿŠĳĲƭŕ�ƑūŕĚ�ĿŠ�ƥĺĚ�ƎūŕĿČǋ�ēĚǄĚŕūƎ-
ŞĚŠƥ�ƎƑūČĚƙƙ�Ŀƙ�ĚƙƙĚŠƥĿîŕȡ�ĚƙƎĚČĿîŕŕǋ�ĲūƑ�ƎūūƑ�ūƑ�ŞîƑĳĿŠîŕĿǕĚē�ČūŞŞƭŠĿƥĿĚƙ�ǅĺĚƑĚ�ƥĺĚ�ŠĚĚē�ĲūƑ�ƭƑċîŠ�ČūūŕĿŠĳ�Ŀƙ�
ĳƑĚîƥĚƙƥ�ċƭƥ�ƥƑƭƙƥ�ĿŠ�ĳūǄĚƑŠŞĚŠƥ�Şîǋ�ċĚ�ŕūǅ

• �gĚîē�ċǋ�ĚǊîŞƎŕĚȠ�qƭŠĿČĿƎîŕ�ƎƑūČƭƑĚŞĚŠƥ�ƥĺîƥ�ċĚŠĚǛƥƙ�ƭƑċîŠ�ČūūŕĿŠĳȡ�ĚĲǛČĿĚŠČǋȡ�îŠē�ċƑūîēĚƑ�ĿŠČƑĚîƙĚƙ�ĿŠ�ƑĚƙĿŕ-
ĿĚŠČǋ�ǅĿŕŕ�ĺĚŕƎ�ČƑĚîƥĚ�ŕūČîŕ�ŞîƑŒĚƥƙ�ĲūƑ�ƥĺĚƙĚ�ƙūŕƭƥĿūŠƙȡ�ƎƑūǄĿēĚ�ƥĚƙƥ�ČîƙĚƙ�ĲūƑ�ƥĺĚ�ĳĚŠĚƑîŕ�ƎƭċŕĿČ�îŠē�ƥĺĚ�ƎƑĿǄîƥĚ�
ƙĚČƥūƑȡ�îŠē�ċƭĿŕē�ČîƎîČĿƥǋ�ĲūƑ�ĿŞƎŕĚŞĚŠƥĿŠĳ�îŠē�ĚǄîŕƭîƥĿŠĳ�ƥĺĚ�ŞĚîƙƭƑĚƙ

• �qîŒĚ�ƭƑċîŠ�ČūūŕĿŠĳ�ŞĚîƙƭƑĚƙ�ƥĺĚ�ƙƥîŠēîƑēȠ�/ƙƥîċŕĿƙĺ�ƎîƙƙĿǄĚ�ēĚƙĿĳŠ�ƎƑĿŠČĿƎŕĚƙ�ȳĚȦĳȦȡ�ƙūŕîƑȹƑĚǜĚČƥĿǄĚ�ƙƭƑĲîČĚƙȡ�
ǄĚĳĚƥîƥĚē�ƙƭƑĲîČĚƙȡ�ŠîƥƭƑîŕ�ǄĚŠƥĿŕîƥĿūŠȡ�ƙĺîēĚȴ�îŠē�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ĿŠ�ċƭĿŕēĿŠĳƙ�îŠē�ċƭĿŕēĿŠĳ�ĚŠĚƑĳǋ�ČūēĚƙ

• � ūŠƙĿēĚƑ�ĿŠČĚŠƥĿǄĚƙȠ�¡ƑūƎĚƑŕǋ�ēĚƙĿĳŠĚēȡ�ǅĚŕŕȹƥîƑĳĚƥĚē�ĿŠČĚŠƥĿǄĚƙ�ČîŠ�ĚŠČūƭƑîĳĚ�îēūƎƥĿūŠ�ūĲ�ƭƑċîŠ�ČūūŕĿŠĳ�
ŞĚîƙƭƑĚƙȡ�ƎîƙƙĿǄĚ�ēĚƙĿĳŠȡ�îŠē�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ĿŠ�ƥĺĚ�ƎƭċŕĿČ�îŠē�ƎƑĿǄîƥĚ�ƙĚČƥūƑƙ

• /ǊƎîŠē�ƭƑċîŠ�ĲūƑĚƙƥƑǋ�ĚĲĲūƑƥƙ

• ØūƑŒ�ǅĿƥĺ�ūƥĺĚƑ�ČĿƥĿĚƙ�îŠē�ČĿƥǋ�ŠĚƥǅūƑŒƙ

INDUSTRIAL AND COMMERCIAL COOLING (IFC 2019)

• 'ĚƙĿĳŠ�î�ČîŕČƭŕîƥūƑ�ƥĺîƥ�ĺĚŕƎƙ�ĿŠēƭƙƥƑĿîŕ�îŠē�ČūŞŞĚƑČĿîŕ�ĚŠē�ƭƙĚƑƙ�ŞĚîƙƭƑĚ�ƥĺĚ�ċƭƙĿŠĚƙƙ�Čūƙƥ�ūĲ�ĺĚîƥ�ƙƥƑĚƙƙ

• �¡ƑūǄĿēĚ�ƥĚČĺŠĿČîŕ�ĳƭĿēîŠČĚ�ūŠ�ƎƑūŏĚČƥ�ĚǄîŕƭîƥĿūŠ�îŠē�ƑĚƥƭƑŠȹūŠȹĿŠǄĚƙƥŞĚŠƥ�ƥĿŞĚ�ĲƑîŞĚƙ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ 
ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ

• ¡ƑūǄĿēĚ�ƥĚČĺŠĿČîŕ�ĳƭĿēîŠČĚ�îŠē�ČƑĿƥĚƑĿî�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ƎƑūČƭƑĚŞĚŠƥ�ƎƑîČƥĿČĚƙ

• ¹ƑîĿŠ�ČūŠƥƑîČƥūƑƙ�ūŠ�îƎƎƑūƎƑĿîƥĚ�ƙĿǕĿŠĳ�ĲūƑ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ

• �ŕĿĳŠ�ĿŠČĚŠƥĿǄĚƙ�ċĚƥǅĚĚŠ�ēĚČĿƙĿūŠƙ�ŞîŒĚƑƙ�îŠē�ċĿŕŕ�ƎîǋĚƑƙ

• TŠƥĚĳƑîƥĚ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ƥĺîƥ�ƙĺîƑĚ�ĿŠČĚŠƥĿǄĚƙ

• �qūċĿŕĿǕĚ�ČūŞŞĚƑČĿîŕ�ǛŠîŠČĿŠĳ�ĲƑūŞ�ŕūČîŕ�ǛŠîŠČĿîŕ�ĿŠƙƥĿƥƭƥĿūŠƙ�ƥū�ĚǊƎîŠē�ĚŠĚƑĳǋ�ĚĲǛČĿĚŠČǋ�ČƑĚēĿƥ�ŕĿŠĚƙ 
ƥū�ĿŠČŕƭēĚ�ČŕĚîŠ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ

• /ǊƎîŠē�ƥƑîēĿƥĿūŠîŕ�ŕĚŠēĿŠĳ�ĿŠƙƥƑƭŞĚŠƥƙ�îŠē�ĳƑĚĚŠ�ċūŠēƙ�ƥū�ċƭĿŕē�ŞūƑĚ�ĳƑĚĚŠ�ċƭĿŕēĿŠĳƙȡ�ĿŠČŕƭēĿŠĳ�ČŕĚîŠ�ČūūŕĿŠĳ
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MOBILE COOLING (AYRES, STANKEVICH AND DIEHL 2020)

• �GƭƑƥĺĚƑ�ēĚǄĚŕūƎ�îŠē�ƑĚǄĿƙĚ�ƥĺĚ�ƙƥîŠēîƑēƙ�ČūŠƥîĿŠĚē�ĿŠ�ƥĺĚ��ĳƑĚĚŞĚŠƥ�ūŠ�ƥĺĚ�TŠƥĚƑŠîƥĿūŠîŕ� îƑƑĿîĳĚ 
ūĲ�¡ĚƑĿƙĺîċŕĚ�GūūēƙƥƭĲĲƙ�îŠē�ūŠ�ƥĺĚ�¬ƎĚČĿîŕ�/ƐƭĿƎŞĚŠƥ�ƥū�ċĚ�ƭƙĚē�ĲūƑ�¬ƭČĺ� îƑƑĿîĳĚȦ

• 'ĚǄĚŕūƎ�ƙƥîŠēîƑēƙ�ĲūƑ�ŠĚǅ�îŠē�ƭƙĚē�ČîƑƙ�ȳēĿĲĲĚƑĚŠƥĿîƥĚ�ċĚƥǅĚĚŠ�ĳƑūƭƎƙ�ūĲ�ČūƭŠƥƑĿĚƙȴ

• �TŠĿƥĿîƥĚ�ēĿƙČƭƙƙĿūŠ�îċūƭƥ�ĿŠČƑĚîƙĿŠĳ�ĲƭŠēĿŠĳ�îƎƎŕĿĚē�ƭŠēĚƑ�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�qƭŕƥĿŕîƥĚƑîŕ�GƭŠē�ƥū�ĚǊƎîŠē�
ƙŒĿŕŕƙ�ēĚǄĚŕūƎŞĚŠƥȡ�ƎîƑƥĿČƭŕîƑŕǋ�ĿŠ�ƑĚŕîƥĿūŠ�ƥū�ƎƑūƎĚƑ�ŞîĿŠƥĚŠîŠČĚ�îŠē�ĿŠƙƥîŕŕîƥĿūŠ�ƎƑîČƥĿČĚƙ�ūĲ�ŞūċĿŕĚ�îĿƑ� 
ČūŠēĿƥĿūŠĿŠĳ�îŠē�ƥƑîŠƙƎūƑƥ�ƑĚĲƑĿĳĚƑîƥĿūŠ�ĚƐƭĿƎŞĚŠƥ

• TŞƎƑūǄĚ�ĚƐƭĿƎŞĚŠƥ�ƙƥūČŒ�îƙƙĚƙƙŞĚŠƥƙ

• �/ŠČūƭƑîĳĚ�ĳƑĚîƥĚƑ�ĚŞĿƙƙĿūŠ�ƑĚēƭČƥĿūŠƙ�ĲƑūŞ�ƑĚĲƑĿĳĚƑîƥĚē�ƥƑƭČŒƙ�îŠē�ČūŠƥîĿŠĚƑƙ�ȳƑĚĚĲĚƑƙȴ�ƭƙĿŠĳ�ƥĺĚ�¬ĺĿƎ�/ŠĚƑĳǋ�
/ĲǛČĿĚŠČǋ�qîŠîĳĚŞĚŠƥ�¡ŕîŠ

• 'ĚǄĚŕūƎ�î�ƥĚČĺŠūŕūĳǋ�ūƎƥĿūŠ�ŕĿƙƥ

•  ūŠēƭČƥ�ƑĚƙĚîƑČĺ�ūŠ�ǛƙĺĿŠĳ�ǄĚƙƙĚŕƙȵĿŞƎîČƥ�ūŠ�ČŕĿŞîƥĚ�ČĺîŠĳĚ

• 'ĚǄĚŕūƎ�ĳƭĿēĚŕĿŠĚƙ�ĲūƑ�ƎūŕĿČǋ�ŞîŒĚƑƙ�ȳūŠ�ČŕĿŞîƥĚ�ČĺîŠĳĚ�ƑĚƙĿŕĿĚŠČĚ�îŠē�ĚŞĿƙƙĿūŠƙȴ

• �ƙƙĚƙƙ�ƎūŕĿČǋ�ŞĚîƙƭƑĚƙ�îŠē�ĳƭĿēîŠČĚ�ƎîČŒîĳĚƙ�ȳƥū�ČŕîƑĿĲǋ�ǅĺĿČĺ�îƎƎƑūîČĺĚƙ�îƑĚ�Şūƙƥ�ĚĲĲĚČƥĿǄĚȴ

• �'ĚǄĚŕūƎ�î�ŠĚĚēƙȹēƑĿǄĚŠ�ƥūūŕŒĿƥ�ƥū�ĺĚŕƎ�ƎūŕĿČǋ�ŞîŒĚƑƙ�ĿēĚŠƥĿĲǋ�ƥĺĚĿƑ�ūǅŠ�ŞūċĿŕĚ�îŠē�ƙƥîƥĿūŠîƑǋ�Čūŕē�ČĺîĿŠ 
ȳîŠē�ĿŠǄĚƙƥŞĚŠƥȴ�ƑĚƐƭĿƑĚŞĚŠƥƙ�ǅĿƥĺĿŠ�ƥĺĚĿƑ�ĚČūŠūŞĿĚƙ

COLD CHAINS (PETERS 2019B)

• 'ĚǄĚŕūƎ�ČŕĚîƑ�ČūŠƙĚŠƙƭƙ�ƑūîēŞîƎƙ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ƑĚĲƑĿĳĚƑîƥĿūŠ

• �'ĚǄĚŕūƎ�î�ēĚƥîĿŕĚē�ƥĚČĺŠūŕūĳǋ�ūƎƥĿūŠƙ�ŕĿƙƥ�ƥū�ĿŠČŕƭēĚ�Čūƙƥ�îŠē�ĚŞĿƙƙĿūŠ�ĿŞƎîČƥƙ�ĲūƑ�ČūūŕĿŠĳ�ƙūŕƭƥĿūŠƙ�ƥĺîƥ�ČîŠ�
ĲîČĿŕĿƥîƥĚ�ČūƙƥȶċĚŠĚǛƥ�îŠîŕǋƙĿƙ�ċǋ�ūƎĚƑîƥūƑƙ�îŠē�ƎūŕĿČǋ�ŞîŒĚƑƙ�ūĲ�ūƎƥĿūŠƙ�ǅĺĿŕĚ�ƥĺĚǋ�ēĚǄĚŕūƎ�ƥĺĚĿƑ�ūǅŠ�Čūŕē�
chain plans

• � ƑĚîƥĚ�ŠūǄĚŕ�ċƭƙĿŠĚƙƙ�ŞūēĚŕƙ�ƙƭČĺ�îƙ�ČūūŕĿŠĳ�îƙ�î�ƙĚƑǄĿČĚ�ĲūƑ�Ĳūūē�ƎƑūēƭČĚƑ�ūƑĳîŠĿǕîƥĿūŠƙ�ūƑ�ūƥĺĚƑ 
ƙĚƑǄĿČĚ�ƎƑūǄĿēĚƑƙ

• �'ƑĿǄĚ�ČūŕŕîċūƑîƥĿūŠ�ċĚƥǅĚĚŠ�îŕŕ�îČƥūƑƙ�ǅĿƥĺĿŠ�ƥĺĚ�Čūŕē�ČĺîĿŠȡ�ĿŠČŕƭēĿŠĳ�ǜūǅ�ūĲ�ĿŠĲūƑŞîƥĿūŠ�ȳēĚŞîŠē�ĲūƑĚČîƙƥƙȴ�
ĲƑūŞ�ƑĚƥîĿŕĚƑƙ�ūƑ�ƎƑūČĚƙƙūƑƙ�ƥū�ĲîƑŞƙ�îŠē�ēĿĳĿƥîŕ�ƙƭƎƎŕǋ�ČĺîĿŠ�ƥūūŕƙ�ƥū�ŞîŒĚ�ƥƑîŠƙîČƥĿūŠƙ�ĿŠ�ƥĺĚ�ƙƭƎƎŕǋ�ČĺîĿŠ�
ŞūƑĚ�ĚĲǛČĿĚŠƥ�îŠē�ƙĚîŞŕĚƙƙ�îŠē�ĚŠîċŕĚ�ƥƑîČŒĿŠĳ�ūĲ�ŕūƙƙ�îŠē�ǅîƙƥĚ

• �¡ƑūǄĿēĚ�ĿŠČĚŠƥĿǄĚƙ�îŠē�ǛŠîŠČĿŠĳ�ƙƥƑƭČƥƭƑĚƙ�ƥū�ƙƭƎƎūƑƥ�ĚŠē�ƭƙĚƑƙ�ĿŠ�ŕĚîƎĲƑūĳĳĿŠĳ�ƥū�ŕūǅȹČŕĿŞîƥĚȹ 
ĿŞƎîČƥ�ƙūŕƭƥĿūŠƙ

• ��ēūƎƥ�ƎƑūƥūČūŕƙ�ƥū�ƙƥūƎ�ēĚǄĚŕūƎĿŠĳ�ŞîƑŒĚƥƙ�ĲƑūŞ�ċĚĿŠĳ�ēƭŞƎĿŠĳ�ĳƑūƭŠēƙ�ĲūƑ�ĺĿĳĺȹƎūŕŕƭƥĿŠĳȡ�ŕūǅȹĚĲǛČĿĚŠČǋȡ�
îŠē�ĚŠēȹūĲȹŕĿĲĚ�ĚƐƭĿƎŞĚŠƥ

•  ƑĚîƥĚ�ČĚŠƥĚƑƙ�ūĲ�ĚǊČĚŕŕĚŠČĚ�îŠē�ŞūēĚŕ�Čūŕē�ČĺîĿŠƙ�ȳŕĿǄĿŠĳ�ŕîċƙȴ�ƥū�ēĚŞūŠƙƥƑîƥĚ�ĚŠēȹƥūȹĚŠē�ƙǋƙƥĚŞƙ

• ÀŠēĚƑƥîŒĚ�ČūŞƎƑĚĺĚŠƙĿǄĚ�ŠĚĚēƙ�îƙƙĚƙƙŞĚŠƥƙ

• �ƭĿŕē�ƙƭƎƎūƑƥĿǄĚ�ƎūŕĿČǋ�îŠē�ƑĚĳƭŕîƥūƑǋ�ĚŠǄĿƑūŠŞĚŠƥƙ

• �'ĚǄĚŕūƎ�ǛŠîŠČĿŠĳ�ĿŠƙƥƑƭŞĚŠƥƙ�ĲƑūŞ�ēĚǄĚŕūƎŞĚŠƥ�ċîŠŒƙ�îŕĿĳŠĚē�ǅĿƥĺ�ŕĿĲĚȹČǋČŕĚ�ǄîŕƭĚ�ČƑĚîƥĿūŠ�îŠē 
ƎĚƑĲūƑŞîŠČĚ�ƑĿƙŒ�ŞĿƥĿĳîƥĿūŠ

• GîČĿŕĿƥîƥĚ�ŕūǅȶĳƑĚĚŠĺūƭƙĚ�ĳîƙ�ƥĚČĺŠūŕūĳǋ�ƎƑūČƭƑĚŞĚŠƥ

• ¹ƑîŠƙĲĚƑ�ŒŠūǅŕĚēĳĚȡ�ēĚǄĚŕūƎ�ƙŒĿŕŕƙȡ�îŠē�ċƭĿŕē�ČîƎîČĿƥǋ
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• �¡ƑūǄĿēĚ�ĳƭîƑîŠƥĚĚƙ�ĲūƑ�ĿŠǄĚƙƥŞĚŠƥ�ŕūîŠƙ�ƥū�ĚîƑŕǋ�îēūƎƥĚƑƙ�îŠē�ČūūƎĚƑîƥĿǄĚƙ�ĲūƑ�ČūūŕĿŠĳ�îŠē�Čūŕē 
ČĺîĿŠ�ĚƐƭĿƎŞĚŠƥ�îŠē�ƥĚČĺŠūŕūĳǋ

• ¡ƑūǄĿēĚ�ƎƭċŕĿČ�ĳƑîŠƥƙ�ƥū�ĲîƑŞĚƑƙ�ƎƭƑČĺîƙĿŠĳ�îŠĿŞîŕ�ĺĚîƥ�ƙƥƑĚƙƙȶŞĿƥĿĳîƥĿūŠ�ĚƐƭĿƎŞĚŠƥ�îŠē�ƥĚČĺŠūŕūĳǋ

• ��ǅîƑē�ƎƭċŕĿČŕǋ�ĲƭŠēĚē�ĳƑîŠƥƙ�ƥū�ƑƭƑîŕ�ĺūƭƙĚĺūŕēƙȡ�ČūŞŞƭŠĿƥĿĚƙȡ�îŠē�ƑĚƥîĿŕĚƑƙ�ƥū�ƎƭƑČĺîƙĚ�ƑĚĲƑĿĳĚƑîƥĿūŠ 
îŠē�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ

• � ƑĚîƥĚ�îŠē�ĚŠĲūƑČĚ�ƑĚĳƭŕîƥūƑǋ�ĚŠǄĿƑūŠŞĚŠƥȡ�ĿŠēƭƙƥƑǋ�ƙƥîŠēîƑēƙȡ�ĳƭĿēîŠČĚ�îŠē�ƎƑūƥūČūŕƙ�ĲūƑ�ƥĺĚƑŞîŕ 
ČūŞĲūƑƥ�îŠē�Čūŕē�ČĺîĿŠƙ�ċîƙĚē�ūŠ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îŠē�ƥĚČĺŠūŕūĳǋ�ēĚƎŕūǋŞĚŠƥȡ�ūƎĚƑîƥĿūŠȡ 
and approaches

• �/ŠČūƭƑîĳĚ�ĚƐƭĿƥîċŕĚȡ�ĲîĿƑ�ƎƑĿǄîƥĚ�ƙĚČƥūƑ�ǛŠîŠČĿŠĳ�ūĲ�ĚĲǛČĿĚŠƥȡ�ƙƭƙƥîĿŠîċŕĚ�ēūŞĚƙƥĿČ�ƑĚĲƑĿĳĚƑîƥĿūŠȡ�ĿŠČŕƭēĿŠĳ�
ČūŞŞƭŠĿƥǋ�Ĳūūē�ŕūČŒĚƑƙ�ǅĿƥĺĿŠ�î�ČūŞŞƭŠĿƥǋ�ČūūŕĿŠĳ�ĺƭċ

• �GūƑŞ�ƎƭċŕĿČȹƎƑĿǄîƥĚ�ƎîƑƥŠĚƑƙĺĿƎƙ�ĲūƑ�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ƙƭƙƥîĿŠîċŕĚ�Čūŕē�ČĺîĿŠƙȡ�ŠîƥƭƑîŕ�ČūūŕĿŠĳȡ�îŠē 
ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îŠē�îƎƎƑūîČĺĚƙ�ĿŠ�ČŕĿŠĿČƙ�îŠē�ĺūƙƎĿƥîŕƙ

• �GūƙƥĚƑ�ƎƑĿǄîƥĚ�ƙĚČƥūƑ�ǛŠîŠČĿŠĳ�ĲūƑ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥȡ�ēĿĳĿƥîŕ�ƥĚČĺŠūŕūĳĿĚƙȡ�îŠē�îƎƎƑūîČĺĚƙ�
ƥĺƑūƭĳĺ�ƑĚƥƭƑŠȹūŠȹĿŠǄĚƙƥŞĚŠƥ�ĿŠČĚŠƥĿǄĚƙ�ƙƭČĺ�îƙ�ƥîǊ�ċƑĚîŒƙ�îŠē�ČƑĚēĿƥƙ�ĲūƑ�ĿŠǄĚƙƥūƑƙ�îŠē�ūǅŠĚƑȹūƎĚƑîƥūƑƙ

• �¡ƭċŕĿČŕǋ�ĲƭŠē�ĚǊƥĚŠƙĿūŠ�ƙĚƑǄĿČĚƙ�ƥū�ƑîĿƙĚ�îǅîƑĚŠĚƙƙ�ĿŠ�ƑƭƑîŕ�ČūŞŞƭŠĿƥĿĚƙ�ūĲ�ČƑĿƥĿČîŕ�ĿŞƎūƑƥîŠČĚ�ūĲ�Čūŕē�ČĺîĿŠ�
îŠē�ČūūŕĿŠĳ�ĲūƑ�ĺĚîŕƥĺȡ�ƎƑūēƭČƥĿǄĿƥǋȡ�ČūŞĲūƑƥȡ�îĳƑĿČƭŕƥƭƑĚȡ�îŠē�ƎƑūČĚƙƙĿŠĳȡ�îƙ�ǅĚŕŕ�îƙ�ƥƑîŠƙĲĚƑ�ūĲ�ƥĚČĺŠĿČîŕ�îŠē�
ċƭƙĿŠĚƙƙ�ŒŠūǅŕĚēĳĚ�ƥū�Čūŕē�ČĺîĿŠ�îŠē�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ūǅŠĚƑƙ�îŠē�ūƎĚƑîƥūƑƙ

• �/ŠČūƭƑîĳĚ�ŞîŠƭĲîČƥƭƑĚƑƙ�ƥū�ƑĚƙĚîƑČĺȡ�ēĚǄĚŕūƎȡ�îŠē�ƙƭƎƎŕǋ�îĲĲūƑēîċŕĚȡ�Ƒūċƭƙƥȡ�ĚîƙĿŕǋ�ŞîĿŠƥîĿŠĚēȡ�ƙƭƙƥîĿŠîċŕĚ�
ūŠȹ�îŠē�ūĲĲȹĳƑĿē�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�ƥĺƑūƭĳĺ�ƥîǊ�ċƑĚîŒƙ�îŠē�ČƑĚēĿƥƙ�îŠē�ƎƑūēƭČƥȹƑĚŕîƥĚē�ƙƭċƙĿēĿĚƙ

• TŠǄĚƙƥ�ĿŠ�ĿŠĲƑîƙƥƑƭČƥƭƑĚ�ĲūƑ�îĲĲūƑēîċŕĚȡ�îČČĚƙƙĿċŕĚ�ƙƭƙƥîĿŠîċŕĚ�ĚŠĚƑĳǋ�ƎƑūǄĿƙĿūŠ�ĲūƑ�ƑƭƑîŕ�ČūŞŞƭŠĿƥĿĚƙ

• �~ĲĲĚƑ�ƎƭċŕĿČ�ĲƭŠēĿŠĳ�îŠē�îƥƥƑîČƥĿǄĚ�ƥĚƑŞƙ�ūŠ�ĿŠǄĚƙƥŞĚŠƥ�ŕūîŠƙ�ƥū�ēĚŞūŠƙƥƑîƥĚ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�îŠē�Čūŕē�
ČĺîĿŠ�ĚƐƭĿƎŞĚŠƥȡ�ƥĚČĺŠūŕūĳǋȡ�îŠē�îƎƎƑūîČĺĚƙ

• �~ĲĲĚƑ�ƎƭċŕĿČ�ĲƭŠēĿŠĳ�ĲūƑ�ĿŠƙƥîŕŕîƥĿūŠ�ūĲ�ŠîƥƭƑîŕ�ČūūŕĿŠĳ�îŠē�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îŠē�îƎƎƑūîČĺĚƙ 
ĿŠ�ƑƭƑîŕ�ƙĚƥƥĿŠĳƙ�ȳēūŞĚƙƥĿČȡ�ČūŞŞĚƑČĿîŕȡ�ƎƭċŕĿČȴ

• ~ĲĲĚƑ�ƎƭċŕĿČŕǋ�ĲƭŠēĚē�ƙƭċƙĿēĿĚƙ�ƥū�ĲîƑŞĚƑƙ�ƎîƑƥĿČĿƎîƥĿŠĳ�ĿŠ�îƑƥĿǛČĿîŕ�ĿŠƙĚŞĿŠîƥĿūŠ�ƎƑūĳƑîŞƙ

• �¡ƭċŕĿČŕǋ�ĲƭŠē�îĲĲūƑēîċŕĚȡ�îČČĚƙƙĿċŕĚ�ĿŠƙƭƑîŠČĚ�ƙĚƑǄĿČĚƙ�ĲūƑ�ĚîƑŕǋ�îēūƎƥĚƑƙȡ�ČūūƎĚƑîƥĿǄĚƙȡ�îŠē 
ĲîƑŞĚƑ�ƎƑūēƭČĚƑ�ūƑĳîŠĿǕîƥĿūŠƙ

• ¡ƭċŕĿČŕǋ�ĲƭŠē�îĲĲūƑēîċŕĚȡ�îČČĚƙƙĿċŕĚ�ĿŠƙƭƑîŠČĚ�ƙĚƑǄĿČĚƙ�ĲūƑ�ǅūƑŒƎŕîČĚ�ūǅŠĚƑȹūƎĚƑîƥūƑƙ�îŠē�ǅūƑŒĚƑƙ

• �¬ƭƎƎūƑƥ�ƎƭċŕĿČ�ĲƭŠēĿŠĳ�îŠē�ƎƭċŕĿČȹƎƑĿǄîƥĚ�ƎîƑƥŠĚƑƙĺĿƎ�ĿŠǄĚƙƥŞĚŠƥ�ĿŠ�ƙŒĿŕŕƙ�ƥƑîĿŠĿŠĳ�ĲūƑ�ċƭĿŕēĿŠĳȡ�ūƎĚƑîƥĿŠĳȡ�îŠē�
ŞîĿŠƥîĿŠĿŠĳ�Čūŕē�ČĺîĿŠƙ�îŠē�ƥĺĚƑŞîŕ�ČūŞĲūƑƥ�ċîƙĚē�ūŠ�ƙƭƙƥîĿŠîċŕĚ�ČūūŕĿŠĳ�ĚƐƭĿƎŞĚŠƥ�îŠē�îƎƎƑūîČĺĚƙ
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�ƑŠĚŕŕȡ�sȦ�ØȦȡ�¬Ȧ��ƑūǅŠȡ�cȦ�OĿŠŒĚŕȡ�'Ȧ�gĿŠČŒĚȡ��Ȧ�gŕūǋēȹOƭĳĺĚƙȡ�cȦ��Ȧ�gūǅĚȡ�¤Ȧ�cȦ�sĿČĺūŕŕƙȡ�cȦ�¹Ȧ�¡ƑĿČĚȡ�îŠē�¤Ȧ�GȦ�ØîƑƑĚŠȦ�ǨǦǧǫȦ�
Ɂ¹ĺĚ�Hŕūċîŕ�TŞƎîČƥƙ�ūĲ� ŕĿŞîƥĚ� ĺîŠĳĚ�ÀŠēĚƑ�¡îƥĺǅîǋƙ�¹ĺîƥ�¤ĚîČĺ�Ǩȡ�ǩ�îŠē�Ǫʇ ��ċūǄĚ�¡ƑĚȹTŠēƭƙƥƑĿîŕ�gĚǄĚŕƙȦɂ� 
ĺƥƥƎƙȠȬȬǅǅǅȦƥĺĚČČČȦūƑĳȦƭŒȬǅƎȹČūŠƥĚŠƥȬƭƎŕūîēƙȬǨǦǧǫȬǧǦȬ�×~T'ǨȹǨǦǧǫȹHŕūċîŕȹĿŞƎîČƥƙȹūĲȹČŕĿŞîƥĚȹČĺîŠĳĚȹîƥȹǨǩȹîŠēȹ
ǪeȹîċūǄĚȹƎƑĚȹĿŠēƭƙƥƑĿîŕȹŕĚǄĚŕƙǧȦƎēĲ

�¬O¤�/�ȳ�ŞĚƑĿČîŠ�¬ūČĿĚƥǋ�ūĲ�OĚîƥĿŠĳȡ�¤ĚĲƑĿĳĚƑîƥĿŠĳ�îŠē��ĿƑȹ ūŠēĿƥĿūŠĿŠĳ�/ŠĳĿŠĚĚƑƙȴȦ�ŠȦēȦ�Ɂ ~×T'ȹǧǯ�¡ƑĚƎîƑĚēŠĚƙƙ�
¤ĚƙūƭƑČĚƙȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦîƙĺƑîĚȦūƑĳȬƥĚČĺŠĿČîŕȹƑĚƙūƭƑČĚƙȬƑĚƙūƭƑČĚƙ

�ǋƑĚƙȡ�qĿČĺîĚŕȡ�sîƥîŕǋî�¬ƥîŠŒĚǄĿČĺȡ�îŠē��ēîŞ�'ĿĚĺŕȦ�ǨǦǨǦȦ�ɁqūċĿŕĚ� ūūŕĿŠĳȠ��ƙƙĚƙƙŞĚŠƥ�ūĲ� ĺîŕŕĚŠĳĚƙ�îŠē�~ƎƥĿūŠƙȦɂ�
ØūƑŕē��îŠŒȦ�ØîƙĺĿŠĳƥūŠ�' Ȧ�cƭŠĚ�ǨǦǨǦȦ�ĺƥƥƎƙȠȬȬūƎĚŠŒŠūǅŕĚēĳĚȦǅūƑŕēċîŠŒȦūƑĳȬĺîŠēŕĚȬǧǦǯǮǬȬǩǪǦǮǭ

�ĿƎîƑƥĿƙîŠ�¡ūŕĿČǋ� ĚŠƥĚƑȦ�ǨǦǨǦȦ�ɁTŠǄĚƙƥĿŠĳ�ĿŠ� ŕĿŞîƥĚ�TŠŠūǄîƥĿūŠȠ�¹ĺĚ�/ŠǄĿƑūŠŞĚŠƥîŕ� îƙĚ�ĲūƑ�'ĿƑĚČƥ��ĿƑ� îƎƥƭƑĚ�ūĲ 
 îƑċūŠ�'ĿūǊĿēĚȦɂ� 
ĺƥƥƎƙȠȬȬċĿƎîƑƥĿƙîŠƎūŕĿČǋȦūƑĳȬǅƎȹČūŠƥĚŠƥȬƭƎŕūîēƙȬǨǦǨǦȬǦǫȬ�¡ ȭǨǦǨǦȭ'ĿƑĚČƥȹ�ĿƑȹ îƎƥƭƑĚȹūĲȹ îƑċūŠȹ'ĿūǊĿēĚȭGĿŠîŕ¡'GȦƎēĲ

�ƭČĺŠĚƑȡ��îƑċîƑîȡ��ŕĚǊ� ŕîƑŒȡ��ŠĳĚŕî�GîŕČūŠĚƑȡ�¤ūċ�qîČƐƭîƑĿĚȡ� ĺîǄĿ�qĚîƥƥŕĚȡ�¤ūǅĚŠî�¹ūŕĚŠƥĿŠūȡ�îŠē� ūūƎĚƑ�ØĚƥĺĚƑċĚĚȦ�
ǨǦǧǯȦ�ɁHŕūċîŕ�gîŠēƙČîƎĚ�ūĲ� ŕĿŞîƥĚ�GĿŠîŠČĚ�ǨǦǧǯȦɂ� ŕĿŞîƥĚ�¡ūŕĿČǋ�TŠĿƥĿîƥĿǄĚȦ� 
ĺƥƥƎƙȠȬȬČŕĿŞîƥĚƎūŕĿČǋĿŠĿƥĿîƥĿǄĚȦūƑĳȬǅƎȹČūŠƥĚŠƥȬƭƎŕūîēƙȬǨǦǧǯȬǧǧȬǨǦǧǯȹHŕūċîŕȹgîŠēƙČîƎĚȹūĲȹ ŕĿŞîƥĚȹGĿŠîŠČĚȦƎēĲ

 ǪǦ� ĿƥĿĚƙ� ŕĿŞîƥĚ�gĚîēĚƑƙĺĿƎ�HƑūƭƎȦ�ǨǦǧǬȦ�ɁHūūē�¡ƑîČƥĿČĚ�HƭĿēĚȠ� ūūŕ� ĿƥĿĚƙȦɂ�ĺƥƥƎȠȬȬČǪǦȹƎƑūēƭČƥĿūŠȹĿŞîĳĚƙȦ
ƙǩȦîŞîǕūŠîǅƙȦČūŞȬĳūūēȭƎƑîČƥĿČĚȭċƑĿĚǛŠĳƙȬĿŞîĳĚƙȬǪȭ ǪǦȭH¡Hȭ  sȦūƑĿĳĿŠîŕȦƎēĲȧǧǪǫǬǭǮǮǭǯǭ
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  � �ȳ ŕĿŞîƥĚ�îŠē� ŕĚîŠ��ĿƑ� ūîŕĿƥĿūŠȴȦ�ŠȦēȦ�Ɂ¬ĺūƑƥ�ŕĿǄĚē�ČŕĿŞîƥĚ�ƎūŕŕƭƥîŠƥƙ�îŠē�ČŕĿŞîƥĚ�ČĺîŠĳĚɂȦ� 
ĺƥƥƎƙȠȬȬǅǅǅȦČČîČūîŕĿƥĿūŠȦūƑĳȬĚŠȬČūŠƥĚŠƥȬƙĺūƑƥȹŕĿǄĚēȹČŕĿŞîƥĚȹƎūŕŕƭƥîŠƥƙȹîŠēȹČŕĿŞîƥĚȹČĺîŠĳĚ 

 ĚŠƥĚƑƙ�ĲūƑ�'ĿƙĚîƙĚ� ūŠƥƑūŕ�îŠē�¡ƑĚǄĚŠƥĿūŠȦ�ǨǦǧǯȦ�Ɂ ~×T'ȹǧǯ�îŠē� ūūŕĿŠĳ� ĚŠƥĚƑƙȦɂ� 
ĺƥƥƎƙȠȬȬǅǅǅȦČēČȦĳūǄȬČūƑūŠîǄĿƑƭƙȬǨǦǧǯȹŠČūǄȬƎĺƎȬČūūŕĿŠĳȹČĚŠƥĚƑȦĺƥŞŕ

 ĺîŠēŕĚƑȡ�'Ȧ�ǨǦǧǮȦ�Ɂ/ǊƎŕîĿŠĿŠĳ�ƥĺĚ�¡ŕƭŞŞĚƥĿŠĳ� ūƙƥ�ūĲ�¬ūŕîƑ�¡ūǅĚƑȦɂ� 
ĺƥƥƎȠȬȬŠĚǅƙȦŞĿƥȦĚēƭȬǨǦǧǮȬĚǊƎŕîĿŠĿŠĳȹēƑūƎƎĿŠĳȹƙūŕîƑȹČūƙƥȹǧǧǨǦ

 ĺîǄîĿŕŕîǕȡ�ÞîŠŠȡ�¡ĺĿŕĿƎƎĚ�¤ūǋȡ��ŠƥƥĿȹTŕîƑĿ�¡îƑƥîŠĚŠȡ�gîƭƑĚŠƥ�'î�¬ĿŕǄîȡ�0ŞĿŕĿĚ��ƑĚƙƙūŠȡ�sîēĿŠĚ�qĚŠĳĿƙȡ�'ĿîŠĚ� ĺîƭŞūŠƥȡ�
îŠē�OȦ�'îŞūŠ�qîƥƥĺĚǅƙȦ�ǨǦǧǯȦ�Ɂ/ǊƎūƙƭƑĚ�ƥū�/ǊČĚƙƙĿǄĚ�OĚîƥ�îŠē�TŞƎîČƥƙ�ūŠ�gîċūƭƑ�¡ƑūēƭČƥĿǄĿƥǋ�gĿŠŒĚē�ƥū� ƭŞƭŕîƥĿǄĚ�
 ~Ǽ�/ŞĿƙƙĿūŠƙȦɂ�¬ČĿĚŠƥĿǛČ�¤ĚƎūƑƥƙ�ǯȠ�ǧǩǭǧǧȦ�ĺƥƥƎƙȠȬȬēūĿȦūƑĳȬǧǦȦǧǦǩǮȬƙǪǧǫǯǮȹǦǧǯȹǫǦǦǪǭȹǅ

 T¡�ȳ ŕĿŞîƥĚ�TŠǄĚƙƥŞĚŠƥ�¡ŕîƥĲūƑŞȴȦ�ŠȦēȦ�ĺƥƥƎƙȠȬȬǅǅǅȦČŕĿŞîƥĚĿŠǄĚƙƥŞĚŠƥƎŕîƥĲūƑŞȦČūŞ

 ŕĿŞîƥĚ�GĿŠîŠČĚ�gîċȦ�ǨǦǨǦȦ�Ɂ��¬/��ŠŠūƭŠČĚƙ�ØĿŠŠĚƑƙ�ūĲ�GĿƑƙƥ� îî¬�TŠČƭċîƥūƑȦɂ 
ĺƥƥƎƙȠȬȬǅǅǅȦČŕĿŞîƥĚǛŠîŠČĚŕîċȦūƑĳȬŠĚǅƙȬċîƙĚȹîŠŠūƭŠČĚƙȹǅĿŠŠĚƑƙȹūĲȹǛƑƙƥȹČîîƙȹĿŠČƭċîƥūƑȬ

• ŠȦēȦ�ɁOūǅ�Tƥ�ØūƑŒƙȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦČŕĿŞîƥĚǛŠîŠČĚŕîċȦūƑĳȬîċūƭƥȬĺūǅȹĿƥȹǅūƑŒƙȬ

 ¡T�ȳ ŕĿŞîƥĚ�¡ūŕĿČǋ�TŠĿƥĿîƥĿǄĚȴȦ�ǨǦǨǦȦ�Ɂ��¬ŠîƎƙĺūƥ�ūĲ�Hŕūċîŕ��ēîƎƥîƥĿūŠ�TŠǄĚƙƥŞĚŠƥ�îŠē�¹ƑîČŒĿŠĳ�qĚƥĺūēƙȦɂ� 
ĺƥƥƎƙȠȬȬČŕĿŞîƥĚƎūŕĿČǋĿŠĿƥĿîƥĿǄĚȦūƑĳȬƎƭċŕĿČîƥĿūŠȬîȹƙŠîƎƙĺūƥȹūĲȹĳŕūċîŕȹîēîƎƥîƥĿūŠȹĿŠǄĚƙƥŞĚŠƥȹîŠēȹƥƑîČŒĿŠĳȹŞĚƥĺūēƙȬ

 ūĲĲĚŕȡ�/ƥĺîŠ�'Ȧȡ�¤îēŕĚǋ�qȦ�OūƑƥūŠȡ�îŠē��ŕĚǊ�ēĚ�¬ĺĚƑċĿŠĿŠȦ�ǨǦǧǮȦ�Ɂ¹ĚŞƎĚƑîƥƭƑĚ�îŠē�OƭŞĿēĿƥǋȹ�îƙĚē�¡ƑūŏĚČƥĿūŠƙ�ūĲ�î�¤îƎĿē�
¤ĿƙĚ�ĿŠ�Hŕūċîŕ�OĚîƥ�¬ƥƑĚƙƙ�/ǊƎūƙƭƑĚ�'ƭƑĿŠĳ�ƥĺĚ�Ǩǧƙƥ� ĚŠƥƭƑǋȦɂ�/ŠǄĿƑūŠŞĚŠƥîŕ�¤ĚƙĚîƑČĺ�gĚƥƥĚƑƙ�ǧǩ�ȳǨǦǧǮȴȠǦǧǪǦǦǧȦ� 
ĺƥƥƎƙȠȬȬēūĿȦūƑĳȬǧǦȦǧǦǮǮȬǧǭǪǮȹǯǩǨǬȬîîîǦǦĚ

 ūŠĿĲĲȡ�¤Ȧ�ǨǦǧǯȦ�Ɂ ūƭŕē��ĿƑ� ūŠēĿƥĿūŠĿŠĳ�GĿǊ� ŕĿŞîƥĚ� ĺîŠĳĚȧɂ 
ĺƥƥƎƙȠȬȬǅǅǅȦƙČĿĚŠƥĿǛČîŞĚƑĿČîŠȦČūŞȬîƑƥĿČŕĚȬČūƭŕēȹîĿƑȹČūŠēĿƥĿūŠĿŠĳȹǛǊȹČŕĿŞîƥĚȹČĺîŠĳĚȬ

 ūūŕ� ūîŕĿƥĿūŠȡ� îƑċūŠ�¹Ƒƭƙƥȡ�OĿĳĺȹgĚǄĚŕ� ĺîŞƎĿūŠƙȡ�eĿĳîŕĿ� ūūŕĿŠĳ�/ĲǛČĿĚŠČǋ�¡ƑūĳƑîŞȡ�îŠē�~ǊĲūƑē�qîƑƥĿŠ�¬Čĺūūŕ�îƥ�ƥĺĚ�
ÀŠĿǄĚƑƙĿƥǋ�ūĲ�~ǊĲūƑēȦ�ǨǦǨǦȦ�Ɂ ŕĿŞîƥĚ��ČƥĿūŠ�¡îƥĺǅîǋȠ�sĚƥȹèĚƑū� ūūŕĿŠĳ�ȶ�/ǊĚČƭƥĿǄĚ�¬ƭŞŞîƑǋȦɂ� 
ĺƥƥƎƙȠȬȬČūūŕČūîŕĿƥĿūŠȦūƑĳȬČŕĿŞîƥĚȹîČƥĿūŠȹƎîƥĺǅîǋȹŠĚƥȹǕĚƑūȹČūūŕĿŠĳȹĚǊĚČƭƥĿǄĚȹƙƭŞŞîƑǋȬ

 ūūŕ� ūîŕĿƥĿūŠȡ� îƑċūŠ�¹Ƒƭƙƥȡ�e /¡ȡ�îŠē�~ǊĲūƑē�qîƑƥĿŠ�¬Čĺūūŕȡ�¤îČĚ�ƥū�èĚƑūȦ�ǨǦǨǧȦ�Ɂ¡îƥĺǅîǋ�ƥū�sĚƥ�èĚƑū� ūūŕĿŠĳ��ČƥĿūŠ�
¡ŕîŠȦɂ�ĺƥƥƎƙȠȬȬČūūŕČūîŕĿƥĿūŠȦūƑĳȬƎîƥĺǅîǋȹƥūȹŠĚƥȹǕĚƑūȹČūūŕĿŠĳȹîČƥĿūŠȹƎŕîŠȬ

 ¤/'�ȳ ĚŠƥĚƑ�ĲūƑ�¤ĚƙĚîƑČĺ�ūŠ�ƥĺĚ�/ƎĿēĚŞĿūŕūĳǋ�ūĲ�'ĿƙîƙƥĚƑȴȦ�ǨǦǧǮȦ�Ɂ/ČūŠūŞĿČ�gūƙƙĚƙȡ�¡ūǄĚƑƥǋ�ʁ�'ĿƙîƙƥĚƑȠ�ǧǯǯǮȹǨǦǧǭȦɂ�
 ¤/'�îŠē�ÀŠĿƥĚē�sîƥĿūŠƙ�~ĲǛČĚƑ�ĲūƑ�'ĿƙîƙƥĚƑ�¤ĿƙŒ�¤ĚēƭČƥĿūŠȦ�ĺƥƥƎƙȠȬȬǅǅǅȦƎƑĚǄĚŠƥĿūŠǅĚċȦŠĚƥȬƎƭċŕĿČîƥĿūŠƙȬǄĿĚǅȬǬǧǧǧǯ

'îǄĿƙȡ�gƭČîƙȡ��ŕîŠ�GƭČĺƙȡ�îŠē�¡îƭŕ�HĚƑƥŕĚƑȦ�ǨǦǧǩȦ�Ɂ îƙĺ�ĲūƑ� ūūŕĚƑƙȠ�/ǄîŕƭîƥĿŠĳ�î�gîƑĳĚȹ¬ČîŕĚ��ƎƎŕĿîŠČĚ�¤ĚƎŕîČĚŞĚŠƥ�
¡ƑūĳƑîŞ�ĿŠ�qĚǊĿČūȦɂ�/ŠĚƑĳǋ�TŠƙƥĿƥƭƥĚ�îƥ�Oîîƙ�ØūƑŒĿŠĳ�¡îƎĚƑ�¬ĚƑĿĚƙȠ�Ø¡�ǨǩǦ¤Ȧ� 
ĺƥƥƎƙȠȬȬČĿƥĚƙĚĚƑǊȦĿƙƥȦƎƙƭȦĚēƭȬǄĿĚǅēūČȬēūǅŠŕūîēȧēūĿɨǧǦȦǧȦǧȦǩǯǫȦǩǫǩǫʁƑĚƎɨƑĚƎǧʁƥǋƎĚɨƎēĲ

'ĚċŠîƥĺȡ�eȦ�Ȧȡ�ÝȦ�ØîŠĳȡ�¹Ȧ�¡ĚƥĚƑƙȡ�¬Ȧ�qĚŠūŠȡ�¬Ȧ��ǅîƥĚȡ�HȦ�¡îƥǅîƑēĺîŠȡ�sȦ�ØîēŒîƑȡ�qȦ�¡îƥîŠŒîƑȡ�¡Ȧ�¬ĺĚŠēîĳĚȦ�ǨǦǨǧȦ�
Ɂ¤ƭƑîŕ� ūūŕĿŠĳ�sĚĚēƙ��ƙƙĚƙƙŞĚŠƥ�ƥūǅîƑēƙ�'ĚƙĿĳŠĿŠĳ� ūŞŞƭŠĿƥǋ� ūūŕĿŠĳ�OƭċƙȠ� îƙĚ�¬ƥƭēĿĚƙ�ĲƑūŞ�qîĺîƑîƙĺƥƑîȡ�
TŠēĿîȦɂɉ¬ƭƙƥîĿŠîċĿŕĿƥǋɉǨǦǨǧȡɉǧǩȡ�ǫǫǯǫȦ�ĺƥƥƎƙȠȬȬēūĿȦūƑĳȬǧǦȦǩǩǯǦȬƙƭǧǩǧǦǫǫǯǫ

https://www.ccacoalition.org/en/content/short-lived-climate-pollutants-and-climate-change
https://www.cdc.gov/coronavirus/2019-ncov/php/cooling-center.html
http://news.mit.edu/2018/explaining-dropping-solar-cost-1120
https://doi.org/10.1038/s41598-019-50047-w
https://www.climateinvestmentplatform.com
https://www.climatefinancelab.org/news/base-announces-winners-of-first-caas-incubator/
https://www.climatefinancelab.org/about/how-it-works/
https://climatepolicyinitiative.org/publication/a-snapshot-of-global-adaptation-investment-and-track
https://doi.org/10.1088/1748-9326/aaa00e
https://www.scientificamerican.com/article/could-air-conditioning-fix-climate-change/
https://coolcoalition.org/climate-action-pathway-net-zero-cooling-executive-summary/
https://coolcoalition.org/pathway-to-net-zero-cooling-action-plan/
https://www.preventionweb.net/publications/view/61119
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.395.3535&rep=rep1&type=pdf
https://doi.org/10.3390/su13105595
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'ƑĚǋĲƭƙȡ�HȦȡ�sȦ��ūƑĳĲūƑēȹ¡îƑŠĚŕŕȡ�cȦ� ĺƑĿƙƥĚŠƙĚŠȡ�'Ȧ�ØȦ�GîĺĚǋȡ��Ȧ�qūƥĺĚƑǅîǋȡ�¹Ȧ�¡ĚƥĚƑƙȡ�¤Ȧ�¡ĿČūŕūƥƥĿȡ�sȦ�¬ĺîĺȡ�îŠē�ÞȦ�ÝƭȦ�ǨǦǨǦȦ�
ɂ�ƙƙĚƙƙŞĚŠƥ�ūĲ� ŕĿŞîƥĚ�îŠē�'ĚǄĚŕūƎŞĚŠƥ��ĚŠĚǛƥƙ�ūĲ�/ĲǛČĿĚŠƥ�îŠē� ŕĿŞîƥĚȹGƑĿĚŠēŕǋ� ūūŕĿŠĳȦɂ� 
ĺƥƥƎƙȠȬȬČČîČūîŕĿƥĿūŠȦūƑĳȬĚŠȬƑĚƙūƭƑČĚƙȬîƙƙĚƙƙŞĚŠƥȹČŕĿŞîƥĚȹîŠēȹēĚǄĚŕūƎŞĚŠƥȹċĚŠĚǛƥƙȹĚĲǛČĿĚŠƥȹîŠēȹČŕĿŞîƥĚȹĲƑĿĚŠēŕǋȹČūūŕĿŠĳ

'ǋŒĚȡ�cîŞĚƙȡ�¤ūċĚƑƥ�ØîƥƙūŠȡ�îŠē�ØūŕĲĳîŠĳ�eŠūƑƑȦ�ǨǦǨǧȦ�Ɂ ŕĿŞîƥĚ�¬ČĿĚŠƥĿƙƥƙȠ� ūŠČĚƎƥ�ūĲ�sĚƥ�èĚƑū�Ŀƙ�î�'îŠĳĚƑūƭƙɉ¹ƑîƎȦɂ�
¹ĺĚ� ūŠǄĚƑƙîƥĿūŠȡ��ƎƑĿŕ�ǨǨȦ� 
ĺƥƥƎƙȠȬȬƥĺĚČūŠǄĚƑƙîƥĿūŠȦČūŞȬČŕĿŞîƥĚȹƙČĿĚŠƥĿƙƥƙȹČūŠČĚƎƥȹūĲȹŠĚƥȹǕĚƑūȹĿƙȹîȹēîŠĳĚƑūƭƙȹƥƑîƎȹǧǫǭǩǬǮ

/Ŀŕȡ��ŠēƑĚǅȡ��ŕîŠ�qĿŕŕĚƑȡ��ŕĚǊîŠēĚƑ�OĿŕŕċƑîŠēȡ�îŠē�¬ĺĚŕēūŠ� ĺĚŠĳȦ�ǨǦǧǯȦ�Ɂ'ĿƙČƭƙƙĿūŠ�¡îƎĚƑȠ��ƑČĺĿƥĚČƥƭƑĚ�îŠē�GĿŠîŠČĿŠĳ�
qūēĚŕƙ�ĲūƑ�/ĲǛČĿĚŠƥ� ūūŕĿŠĳ��ŕūŠĳƙĿēĚ�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦŒȹČĚƎȦūƑĳȬǅƎȹČūŠƥĚŠƥȬƭƎŕūîēƙȬǨǦǧǯȬǦǭȬs¤' ȹ
 G�ȹǨǦǧǯȦȹ�ƑČĺĿƥĚČƥƭƑĚȹGĿŠîŠČĿŠĳȹqūēĚŕƙȹĲūƑȹ/ĲǛČĿĚŠƥȹ ūūŕĿŠĳȹîŕūŠĳƙĿēĚȹƥĺĚȹqūŠƥƑĚîŕȹ¡ƑūƥūČūŕȦƎēĲ

/¡T �ȳ/ŠĚƑĳǋ�¡ūŕĿČǋ�TŠƙƥĿƥƭƥĚ�îƥ�ƥĺĚ�ÀŠĿǄĚƑƙĿƥǋ�ūĲ� ĺĿČîĳūȴȦ�ǨǦǧǮȦ�ɁOūƥ�¹ĚŞƎĚƑîƥƭƑĚƙ�'ĚČƑĚîƙĚ�ØūƑŒĚƑ�¡ƑūēƭČƥĿǄĿƥǋȡ� 
/ČūŠūŞĿČ�~ƭƥƎƭƥȦɂ�ĺƥƥƎƙȠȬȬĚƎĿČȦƭČĺĿČîĳūȦĚēƭȬŠĚǅƙȬĺūƥȹƥĚŞƎĚƑîƥƭƑĚƙȹēĚČƑĚîƙĚȹǅūƑŒĚƑȹƎƑūēƭČƥĿǄĿƥǋȹĚČūŠūŞĿČȹūƭƥƎƭƥȬ

/¬q�¡�ȳ/ŠĚƑĳǋ�¬ĚČƥūƑ�qîŠîĳĚŞĚŠƥ��ƙƙĿƙƥîŠČĚ�¡ƑūĳƑîŞȴȦ�ǨǦǨǦîȦ�Ɂ¡ƑĿŞĚƑ�ĲūƑ�¬ƎîČĚ� ūūŕĿŠĳȦɂ�ØūƑŕē��îŠŒȦ�ØîƙĺĿŠĳƥūŠȡ�
' Ȧ�¬ĚƎƥĚŞċĚƑ�ǨǦǨǦȦ�ĺƥƥƎƙȠȬȬūƎĚŠŒŠūǅŕĚēĳĚȦǅūƑŕēċîŠŒȦūƑĳȬĺîŠēŕĚȬǧǦǯǮǬȬǩǪǫǬǭ

• �ǨǦǨǦċȦ�Ɂ ūŞƎĚŠēĿƭŞ�ƥū�ƥĺĚ�¡ƑĿŞĚƑ�ĲūƑ�¬ƎîČĚ� ūūŕĿŠĳȦɂ�ØūƑŕē��îŠŒȡ�ØîƙĺĿŠĳƥūŠȡ�' Ȧ� 
ĺƥƥƎƙȠȬȬūƎĚŠŒŠūǅŕĚēĳĚȦǅūƑŕēċîŠŒȦūƑĳȬĺîŠēŕĚȬǧǦǯǮǬȬǩǪǫǬǮ

• �ǨǦǨǦČȦ�Ɂ¡ƑĿŞĚƑ�ĲūƑ� ūūŕ� ĿƥĿĚƙȠ�¤ĚēƭČĿŠĳ�/ǊČĚƙƙĿǄĚ�ÀƑċîŠ�OĚîƥȵǅĿƥĺ�î�GūČƭƙ�ūŠ�¡îƙƙĿǄĚ�qĚîƙƭƑĚƙȦɂ�ØūƑŕē�
�îŠŒȡ�ØîƙĺĿŠĳƥūŠȡ�' Ȧ�ĺƥƥƎƙȠȬȬūƎĚŠŒŠūǅŕĚēĳĚȦǅūƑŕēċîŠŒȦūƑĳȬĺîŠēŕĚȬǧǦǯǮǬȬǩǪǨǧǮ

GîŒĺƑĿȡ�qūĺîŞĚē��Ȧ��Ȧȡ�qȦ�OȦ�cƭŠĿȡ�¤ūƙŕĿǕî��Ȧ�qȦȡ�îŠē�TȦ�GîĿƙĚŕȦ�ǨǦǧǭȦ�Ɂ¬ūČĿĚƥîŕ�¡ĚƑƙƎĚČƥĿǄĚ�ĿŠ�/ČūŠūŞĿČ�/ǄîŕƭîƥĿūŠȦɂ� 
TŠƥĚƑŠîƥĿūŠîŕ�cūƭƑŠîŕ�ūĲ�¡ƭċŕĿČ�OĚîŕƥĺ�îŠē� ŕĿŠĿČîŕ�¬ČĿĚŠČĚƙ�Ǫ�ȳǪȴȦ�ǨǦǧǭȦ� 
ĺƥƥƎȠȬȬǅǅǅȦƎƭċŕĿČĺĚîŕƥĺŞǋȦūƑĳȬĚŏūƭƑŠîŕȬūŏƙǨȬĿŠēĚǊȦƎĺƎȬĿŏƎĺČƙȬîƑƥĿČŕĚȬǄĿĚǅȬǪǫǬ

G�~�ȳGūūē�îŠē��ĳƑĿČƭŕƥƭƑĚ�~ƑĳîŠĿǕîƥĿūŠȴȦ�ǨǦǧǩȦ�ɁGūūē�ØîƙƥîĳĚ�GūūƥƎƑĿŠƥƙȦɂ�ĺƥƥƎȠȬȬǅǅǅȦĲîūȦūƑĳȬǩȬĿǩǩǪǭĚȬĿǩǩǪǭĚȦƎēĲ

• ŠȦēȦǧ�ɁGūūē�gūƙƙ�îŠē�ØîƙƥĚȦɂ�ĺƥƥƎȠȬȬǅǅǅȦĲîūȦūƑĳȬĲūūēȹŕūƙƙȹîŠēȹĲūūēȹǅîƙƥĚȬĚŠȬ

• ŠȦēȦǨ�ɁGūūē�ØîƙƥîĳĚ�GūūƥƎƑĿŠƥ�ʁ� ŕĿŞîƥĚ� ĺîŠĳĚȦɂ�ĺƥƥƎȠȬȬǅǅǅȦĲîūȦūƑĳȬǩȬċċǧǪǪĚȬċċǧǪǪĚȦƎēĲ

Hŕūċîŕ�qîƑŒĚƥ�TŠƙĿĳĺƥƙȦ�ǨǦǧǯȦ�ɁTŠēƭƙƥƑĿîŕ� ūūŕĿŠĳ�¬ǋƙƥĚŞ�qîƑŒĚƥȦɂ 
ĺƥƥƎƙȠȬȬǅǅǅȦĳŞĿŠƙĿĳĺƥƙȦČūŞȬĿŠēƭƙƥƑǋȹîŠîŕǋƙĿƙȬĿŠēƭƙƥƑĿîŕȹČūūŕĿŠĳȹƙǋƙƥĚŞȹŞîƑŒĚƥ

H G�ȳHƑĚĚŠ� ŕĿŞîƥĚ�GƭŠēȴȦ�ǨǦǧǬȦ�Ɂ¡ƑūŏĚČƥƙ�ʁ�¡ƑūĳƑîŞŞĚƙȠ�G¡ǦǧǦ�'Ěȹ¤ĿƙŒĿŠĳ�îŠē�¬ČîŕĿŠĳȹƭƎ�TŠǄĚƙƥŞĚŠƥ�ĿŠ�/ŠĚƑĳǋ 
/ĲǛČĿĚŠƥ��ƭĿŕēĿŠĳ�¤ĚƥƑūǛƥƙȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦĳƑĚĚŠČŕĿŞîƥĚȦĲƭŠēȬƎƑūŏĚČƥȬĲƎǦǧǦ

• �ǨǦǧǮȦ�Ɂ¡ƑūŏĚČƥƙ�ʁ�¡ƑūĳƑîŞŞĚƙȠ�G¡ǦǮǬ�HƑĚĚŠ� ĿƥĿĚƙ�GîČĿŕĿƥǋȦ�/ŠîċŕĿŠĳ�ƥĺĚ�¹ƑîŠƙĿƥĿūŠ�ūĲ� ĿƥĿĚƙ�ƥū�gūǅȹ îƑċūŠȡ�
 ŕĿŞîƥĚȹ¤ĚƙĿŕĿĚŠƥ�ÀƑċîŠ�'ĚǄĚŕūƎŞĚŠƥȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦĳƑĚĚŠČŕĿŞîƥĚȦĲƭŠēȬƎƑūŏĚČƥȬĲƎǦǮǬ

H T�ȳHƑĚĚŠ� ūūŕĿŠĳ�TŠĿƥĿîƥĿǄĚȴȦ�ŠȦēȦ�ɂ ūƭŠƥƑǋ�ēîƥîȠ�¹ūƥîŕ�/ŞĿƙƙĿūŠƙ�ūĲ� ūūŕĿŠĳ�¬ĚČƥūƑɂȦ�'ĚƭƥƙČĺĚ�HĚƙĚŕŕƙČĺîĲƥ�ĲƲƑ�
TŠƥĚƑŠîƥĿūŠîŕĚ�èƭƙîŞŞĚŠîƑċĚĿƥ�ȳHTèȴȦ�ĺƥƥƎƙȠȬȬǅǅǅȦĳƑĚĚŠȹČūūŕĿŠĳȹĿŠĿƥĿîƥĿǄĚȦūƑĳȬČūƭŠƥƑǋȹēîƥîȥȣƥūƥîŕȹĚŞĿƙƙĿūŠƙȬîŕŕȹƙĚČƥūƑƙȬ
absolute

H/G�ȳHŕūċîŕ�/ŠǄĿƑūŠŞĚŠƥîŕ�GîČĿŕĿƥǋȴȦ�ǨǦǧǬȦ�ɁTŠČƑĚîƙĿŠĳ�/ŠĚƑĳǋ��ČČĚƙƙ�ƥĺƑūƭĳĺ�ƥĺĚ�¡ƑūŞūƥĿūŠ�ūĲ�/ŠĚƑĳǋ�/ĲǛČĿĚŠƥ��ƎƎŕĿîŠČĚƙ�
ĿŠ�gĿċĚƑĿîȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦƥĺĚĳĚĲȦūƑĳȬƎƑūŏĚČƥȬĿŠČƑĚîƙĿŠĳȹĚŠĚƑĳǋȹîČČĚƙƙȹƥĺƑūƭĳĺȹƎƑūŞūƥĿūŠȹĚŠĚƑĳǋȹĚĲǛČĿĚŠƥȹîƎƎŕĿîŠČĚƙȹŕĿċĚƑĿî

• �ǨǦǧǯȦ�ɁØĿŠŠĚƑƙ�ūĲ�H/G� ĺîŕŕĚŠĳĚ�¡ƑūĳƑîŞ�ĲūƑ��ēîƎƥîƥĿūŠ�TŠŠūǄîƥĿūŠ��ŠŠūƭŠČĚēȦɂ� 
ĺƥƥƎƙȠȬȬǅǅǅȦƥĺĚĳĚĲȦūƑĳȬŠĚǅƙȬǅĿŠŠĚƑƙȹĳĚĲȹČĺîŕŕĚŠĳĚȹƎƑūĳƑîŞȹîēîƎƥîƥĿūŠȹĿŠŠūǄîƥĿūŠȹîŠŠūƭŠČĚē

https://ccacoalition.org/en/resources/assessment-climate-and-development-benefits-efficient-and-climate-friendly-cooling
https://theconversation.com/climate-scientists-concept-of-net-zero-is-a-dangerous-trap-157368
https://www.k-cep.org/wp-content/uploads/2019/07/NRDC-CFA-2019.-Architecture-Financing-Models-for-Efficient-Cooling-alongside-the-Montreal-Protocol.pdf
https://www.k-cep.org/wp-content/uploads/2019/07/NRDC-CFA-2019.-Architecture-Financing-Models-for-Efficient-Cooling-alongside-the-Montreal-Protocol.pdf
https://epic.uchicago.edu/news/hot-temperatures-decrease-worker-productivity-economic-output/
https://openknowledge.worldbank.org/handle/10986/34567
https://openknowledge.worldbank.org/handle/10986/34568
https://openknowledge.worldbank.org/handle/10986/34218
http://www.publichealthmy.org/ejournal/ojs2/index.php/ijphcs/article/view/456
http://www.fao.org/3/i3347e/i3347e.pdf
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/3/bb144e/bb144e.pdf
https://www.gminsights.com/industry-analysis/industrial-cooling-system-market
https://www.greenclimate.fund/project/fp010
https://www.greenclimate.fund/project/fp086
https://www.green-cooling-initiative.org/country-data%23!total-emissions/all-sectors/absolute%20
https://www.green-cooling-initiative.org/country-data%23!total-emissions/all-sectors/absolute%20
https://www.thegef.org/project/increasing-energy-access-through-promotion-energy-efficient-appliances-liberia
https://www.thegef.org/news/winners-gef-challenge-program-adaptation-innovation-announced


157OĚîǄĿƙĿēĚȡ� Ȧȡ�OȦ�qîČĿŠƥǋƑĚȡ�îŠē�¬Ȧ�×îƑēūƭŕîŒĿƙȦ�ǨǦǧǭȦ�Ɂ¹ĺĚ�ÀƑċîŠ�OĚîƥ�TƙŕîŠēȠ�TŞƎŕĿČîƥĿūŠƙ�ĲūƑ�OĚîŕƥĺ�ĿŠ�î 
 ĺîŠĳĿŠĳ�/ŠǄĿƑūŠŞĚŠƥȦɂ� ƭƑƑĚŠƥ�/ŠǄĿƑūŠŞĚŠƥîŕ�OĚîŕƥĺ�¤ĚƎūƑƥƙ�ǪȠ�ǨǯǬȶǩǦǫȦ� 
ĺƥƥƎƙȠȬȬŕĿŠŒȦƙƎƑĿŠĳĚƑȦČūŞȬîƑƥĿČŕĚȬǧǦȦǧǦǦǭɼǨGƙǪǦǫǭǨȹǦǧǭȹǦǧǫǦȹǩ

OĚĿƙƥĚƑȡ�cūĺîŠŠĚƙȡ�îŠē�¹ūċǋ�¡ĚƥĚƑƙȦ�ǨǦǨǦȦ�ɁTŠƥĚĳƑîƥĚē� ūūŕĿŠĳ�¬ǋƙƥĚŞƙȠ�OîƑŠĚƙƙĿŠĳ�¬ǋŠĚƑĳĿĚƙ�îŠē� ūȹ�ĚŠĚǛƥƙ��ČƑūƙƙ�
ÀƙĚƑƙȡ�¹ĚČĺŠūŕūĳĿĚƙ�îŠē�¡ūŕĿČĿĚƙȦɂ�ØūƑŒĿŠĳ�¡îƎĚƑȦ�ØūƑŕē��îŠŒȡ�ØîƙĺĿŠĳƥūŠȡ�' Ȧ�

T/��ȳTŠƥĚƑŠîƥĿūŠîŕ�/ŠĚƑĳǋ��ĳĚŠČǋȴȦ�ǨǦǧǮȦ�Ɂ¹ĺĚ�GƭƥƭƑĚ�ūĲ� ūūŕĿŠĳȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦĿĚîȦūƑĳȬƑĚƎūƑƥƙȬƥĺĚȹĲƭƥƭƑĚȹūĲȹČūūŕĿŠĳ

• �ǨǦǧǯîȦ�Ɂ¹ĺĚ�GƭƥƭƑĚ�ūĲ� ūūŕĿŠĳ�ĿŠ� ĺĿŠîȦ�'ĚŕĿǄĚƑĿŠĳ�ūŠ��ČƥĿūŠ�¡ŕîŠƙ�ĲūƑ�¬ƭƙƥîĿŠîċŕĚ��ĿƑ� ūŠēĿƥĿūŠĿŠĳȦɂ� 
ĺƥƥƎƙȠȬȬǅǅǅȦĿĚîȦūƑĳȬƑĚƎūƑƥƙȬƥĺĚȹĲƭƥƭƑĚȹūĲȹČūūŕĿŠĳȹĿŠȹČĺĿŠî

• �ǨǦǧǯċȦ�Ɂ¹ĺĚ�GƭƥƭƑĚ�ūĲ� ūūŕĿŠĳ�ĿŠ�¬ūƭƥĺĚîƙƥ��ƙĿîȦ�TŠČƑĚîƙĿŠĳ�/ŠĚƑĳǋ�/ĲǛČĿĚŠČǋ�¹ĺƑūƭĳĺ�¬ƥƑūŠĳĚƑ�¡ūŕĿČǋ��ČƥĿūŠȦ�
ĺƥƥƎƙȠȬȬǅǅǅȦĿĚîȦūƑĳȬƑĚƎūƑƥƙȬƥĺĚȹĲƭƥƭƑĚȹūĲȹČūūŕĿŠĳȹĿŠȹƙūƭƥĺĚîƙƥȹîƙĿî

• �ŠȦēȦ�Ɂ/ƙƥĿŞîƥĚē��ĿƑ� ūŠēĿƥĿūŠĚƑ�¬ƥūČŒ�ĿŠ�¬ĚŕĚČƥĚē�¤ĚĳĿūŠƙȡ�ǨǦǧǦȹǨǦǧǮɂȦ�T/�ȡ�¡îƑĿƙȦ� 
ĺƥƥƎƙȠȬȬǅǅǅȦĿĚîȦūƑĳȬēîƥîȹîŠēȹƙƥîƥĿƙƥĿČƙȬČĺîƑƥƙȬĚƙƥĿŞîƥĚēȹîĿƑȹČūŠēĿƥĿūŠĚƑȹƙƥūČŒȹĿŠȹƙĚŕĚČƥĚēȹ
ƑĚĳĿūŠƙȹǨǦǧǦȹǨǦǧǮ

�TG �ȳTŠƥĚƑŠîƥĿūŠîŕ�GĿŠîŠČĚ� ūŞŞĿƙƙĿūŠȴȦ�ǨǦǧǩȦ�ɁgĚǄĚƑîĳĚ�ĿŠ�TG Ʉƙ� ŕĿŞîƥĚ�¤ĚŕîƥĚē�TŠǄĚƙƥŞĚŠƥƙȦɂ�ĺƥƥƎȠȬȬēūČƭŞĚŠƥƙȦ
ǅūƑŕēċîŠŒȦūƑĳȬČƭƑîƥĚēȬĚŠȬǨǫǪǦǧǧǪǮǭǧǫǮǨǬǭǩǯǩȬgĚǄĚƑîĳĚȹĿŠȹTG ȹƙȹČŕĿŞîƥĚȹƑĚŕîƥĚēȹĿŠǄĚƙƥŞĚŠƥƙȹǨǦǦǫȹǨǦǧǩ

• �ǨǦǧǭȦ�ɁHƑĚĚŠ��ƭĿŕēĿŠĳƙ�qîƑŒĚƥ�¹ƑîŠƙĲūƑŞîƥĿūŠ�¡ƑūĳƑîŞȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦĚēĳĚċƭĿŕēĿŠĳƙȦČūŞȬǅƎȹČūŠƥĚŠƥȬ
ƭƎŕūîēƙȬǨǦǧǭȬǧǦȬTG ȭHƑĚĚŠȭ�ƭĿŕēĿŠĳȭqîƑŒĚƥȭ¹ƑîŠƙĲūƑŞîƥĿūŠȭ¡ƑūĳƑîŞȹǧȦƎēĲ

• �ǨǦǧǯȦ�Ɂ¡ƑūŞūƥĿŠĳ�ƥĺĚ��ēūƎƥĿūŠ�ūĲ�HƑĚĚŠ� ūūŕĿŠĳ�¹ĚČĺŠūŕūĳĿĚƙ�îŠē�¡ƑîČƥĿČĚƙȠ�TŠƙĿĳĺƥƙ�ĲƑūŞ�TŠēƭƙƥƑĿîŕ�îŠē�
 ūŞŞĚƑČĿîŕ�/ŠēȹÀƙĚƑƙȦɂ��îČŒĳƑūƭŠē�ØūƑŒĿŠĳ�¡îƎĚƑȦ�TG ȡ�ØîƙĺĿŠĳƥūŠ�' Ȧ�

TH¬'�ȳTŠƙƥĿƥƭƥĚ�ĲūƑ�HūǄĚƑŠîŠČĚ�îŠē�¬ƭƙƥîĿŠîċŕĚ�'ĚǄĚŕūƎŞĚŠƥȴ�îŠē�Às/¡�ȳÀŠĿƥĚē�sîƥĿūŠƙ�/ŠǄĿƑūŠŞĚŠƥ�¡ƑūĳƑîŞȴ�~ǕūŠ�
�ČƥĿūŠȦ�ǨǦǨǦȦ�Ɂ�ƭǋĚƑƙ� ŕƭċ�OîŠēċūūŒȦɂ�ÀƎēîƥĚ�cîŠƭîƑǋȦ� 
ĺƥƥƎȠȬȬǅǅǅȦĿĳƙēȦūƑĳȬǅƎȹČūŠƥĚŠƥȬƭƎŕūîēƙȬǨǦǨǦȬǦǭȬ�ƭǋĚƑƙȹ ŕƭċȹOîŠēċūūŒȹcîŠǨǦǨǦȦƎēĲ

TT¬'�ȳTŠƥĚƑŠîƥĿūŠîŕ�TŠƙƥĿƥƭƥĚ�ĲūƑ�¬ƭƙƥîĿŠîċŕĚ�'ĚǄĚŕūƎŞĚŠƥȴȦ�ǨǦǧǯȦ�ɁTŠƥĚƑŠîƥĿūŠîŕ�¡îƑƥŠĚƑƙ�gîƭŠČĺ�¡ŕîƥĲūƑŞ�ƥū��ČČĚŕĚƑîƥĚ�
 ŕĿŞîƥĚ�TŠǄĚƙƥŞĚŠƥ�ĿŠ�g' ƙȦɂ� 
ĺƥƥƎƙȠȬȬƙēĳȦĿĿƙēȦūƑĳȬŠĚǅƙȬĿŠƥĚƑŠîƥĿūŠîŕȹƎîƑƥŠĚƑƙȹŕîƭŠČĺȹƎŕîƥĲūƑŞȹƥūȹîČČĚŕĚƑîƥĚȹČŕĿŞîƥĚȹĿŠǄĚƙƥŞĚŠƥȹĿŠȹŕēČƙȬ

Tg~�ȳTŠƥĚƑŠîƥĿūŠîŕ�gîċūƑ�~ƑĳîŠĿǕîƥĿūŠȴȦ�ǨǦǧǯîȦ�ɁTŠČƑĚîƙĚ�ĿŠ�OĚîƥ�¬ƥƑĚƙƙ�¡ƑĚēĿČƥĚē�ƥū��ƑĿŠĳ�¡ƑūēƭČƥĿǄĿƥǋ�gūƙƙ�/ƐƭĿǄîŕĚŠƥ�ƥū�
ǮǦ�qĿŕŕĿūŠ�cūċƙȦɂ�Tg~ȡ�HĚŠĚǄîȡ�¬ǅĿƥǕĚƑŕîŠēȦ� 
ĺƥƥƎƙȠȬȬǅǅǅȦĿŕūȦūƑĳȬĳŕūċîŕȬîċūƭƥȹƥĺĚȹĿŕūȬŠĚǅƙƑūūŞȬŠĚǅƙȬØ q¬ȭǭǧǧǯǧǭȬŕîŠĳȹȹĚŠȬĿŠēĚǊȦĺƥŞ

• ��ǨǦǧǯċȦ�ɂØūƑŒĿŠĳ�ūŠ�î�ØîƑŞĚƑ�¡ŕîŠĚƥȵ¹ĺĚ�TŞƎîČƥ�ūĲ�OĚîƥ�¬ƥƑĚƙƙ�ūŠ�gîċūƭƑ�¡ƑūēƭČƥĿǄĿƥǋ�îŠē�'ĚČĚŠƥ�ØūƑŒȦɂ� 
ĺƥƥƎƙȠȬȬǅǅǅȦĿŕūȦūƑĳȬǅČŞƙƎǫȬĳƑūƭƎƙȬƎƭċŕĿČȬȹȹȹēĳƑĚƎūƑƥƙȬȹȹȹēČūŞŞȬȹȹȹƎƭċŕȬēūČƭŞĚŠƥƙȬƎƭċŕĿČîƥĿūŠȬ
ǅČŞƙȭǭǧǧǯǧǯȦƎēĲ

TT¤�ȳTŠƥĚƑŠîƥĿūŠîŕ�TŠƙƥĿƥƭƥĚ�ūĲ�¤ĚĲƑĿĳĚƑîƥĿūŠȴȦ�ǨǦǧǯȦ�Ɂ¹ĺĚ�¤ūŕĚ�ūĲ�¤ĚĲƑĿĳĚƑîƥĿūŠ�ĿŠ�ƥĺĚ�Hŕūċîŕ�/ČūŠūŞǋȦɂ� 
ĺƥƥƎƙȠȬȬĿĿǛĿƑȦūƑĳȬĚŠȬĲƑĿēūČȬǧǩǮǭǬǩ

T¡  �ȳTŠƥĚƑĳūǄĚƑŠŞĚŠƥîŕ�¡îŠĚŕ�ūŠ� ŕĿŞîƥĚ� ĺîŠĳĚȴȦ�ǨǦǧǯȦ�ɁHŕūċîŕ�ØîƑŞĿŠĳ�ūĲ�ǧȦǫʇ Ȧɂ�¬ƎĚČĿîŕ�¤ĚƎūƑƥȦ� 
ĺƥƥƎƙȠȬȬǅǅǅȦĿƎČČȦČĺȬƙƑǧǫȬ

• ǨǦǨǧȠ�¬ĿǊƥĺ��ƙƙĚƙƙŞĚŠƥ�¤ĚƎūƑƥȦ�ĺƥƥƎƙȠȬȬǅǅǅȦĿƎČČȦČĺȬƑĚƎūƑƥȬîƑǬȬǅĳǧȬ

cūĺŠƙūŠȡ�cȦ�ǨǦǧǧȦ�ɁgūŠĳ�OĿƙƥūƑǋ�ūĲ�ÀȦ¬Ȧ�/ŠĚƑĳǋ�¬ƭċƙĿēĿĚƙȦɂ� 
ĺƥƥƎƙȠȬȬČĚŠȦîČƙȦūƑĳȬîƑƥĿČŕĚƙȬǮǯȬĿǫǧȬgūŠĳȹOĿƙƥūƑǋȹÀ¬ȹ/ŠĚƑĳǋȹ¬ƭċƙĿēĿĚƙȦĺƥŞŕ
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https://link.springer.com/article/10.1007/s40572-017-0150-3
https://www.iea.org/reports/the-future-of-cooling
https://www.iea.org/reports/the-future-of-cooling-in-china
https://www.iea.org/reports/the-future-of-cooling-in-southeast-asia
https://www.iea.org/data-and-statistics/charts/estimated-air-conditioner-stock-in-selected-regions-2010-2018
https://www.iea.org/data-and-statistics/charts/estimated-air-conditioner-stock-in-selected-regions-2010-2018
http://documents.worldbank.org/curated/en/254011487158267393/Leverage-in-IFC-s-climate-related-investments-2005-2013
http://documents.worldbank.org/curated/en/254011487158267393/Leverage-in-IFC-s-climate-related-investments-2005-2013
https://www.edgebuildings.com/wp-content/uploads/2017/10/IFC_Green_Building_Market_Transformation_Program-1.pdf
https://www.edgebuildings.com/wp-content/uploads/2017/10/IFC_Green_Building_Market_Transformation_Program-1.pdf
http://www.igsd.org/wp-content/uploads/2020/07/Buyers-Club-Handbook-Jan2020.pdf
https://sdg.iisd.org/news/international-partners-launch-platform-to-accelerate-climate-investment-in
https://www.ilo.org/global/about-the-ilo/newsroom/news/WCMS_711917/lang--en/index.htm
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---publ/documents/publication/wcms_711919.pdf
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---publ/documents/publication/wcms_711919.pdf
https://iifiir.org/en/fridoc/138763
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/report/ar6/wg1/
https://cen.acs.org/articles/89/i51/Long-History-US-Energy-Subsidies.html
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cîĿƙǅîŕȡ��Ȧ�ǨǦǧǯȦ�ɁsĚǅ� ūūŕ�¤ūūĲ�¡ƑūĳƑîŞƙ�ĿŠ�TŠēĿîȵ�ĺŞĚēîċîēȦɂ� 
ĺƥƥƎƙȠȬȬǅǅǅȦŠƑēČȦūƑĳȬĚǊƎĚƑƥƙȬîŠŏîŕĿȹŏîĿƙǅîŕȬŠĚǅȹČūūŕȹƑūūĲȹƎƑūĳƑîŞƙȹĿŠēĿîȹîĺŞĚēîċîēȹƎîƑƥȹǨ

eȹ /¡�ȳeĿĳîŕĿ� ūūŕĿŠĳ�/ĲǛČĿĚŠČǋ�¡ƑūĳƑîŞȴȦ�ǨǦǧǮȦ�Ɂ~ƎƥĿŞĿǕîƥĿūŠȡ�qūŠĿƥūƑĿŠĳȡ�îŠē�qîĿŠƥĚŠîŠČĚ�ūĲ� ūūŕĿŠĳ�¹ĚČĺŠūŕūĳǋȦɂ� 
ĺƥƥƎƙȠȬȬŒȹČĚƎȦūƑĳȬǅƎȹČūŠƥĚŠƥȬƭƎŕūîēƙȬǨǦǧǮȬǦǩȬ~ƎƥĿŞĿǕîƥĿūŠȹqūŠĿƥūƑĿŠĳȹqîĿŠƥĚŠîŠČĚȹūĲȹ ūūŕĿŠĳȹ¹ĚČĺŠūŕūĳǋȹǄǨȹ
subhead....pdf

• �ǨǦǧǯȦ�ɁHƭĿēîŠČĚ�ūŠ�TŠČūƑƎūƑîƥĿŠĳ�/ĲǛČĿĚŠƥȡ� ŕĚîŠ� ūūŕĿŠĳ�ĿŠƥū�ƥĺĚ�/ŠĺîŠČĚŞĚŠƥ�ūĲ�sîƥĿūŠîŕŕǋ�'ĚƥĚƑŞĿŠĚē�
 ūŠƥƑĿċƭƥĿūŠƙȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦŒȹČĚƎȦūƑĳȬǅƎȹČūŠƥĚŠƥȬƭƎŕūîēƙȬǨǦǧǯȬǦǭȬHƭĿēîŠČĚȹūŠȹTŠČūƑƎūƑîƥĿŠĳȹ/ĲǛČĿĚŠƥȹ
 ŕĚîŠȹ ūūŕĿŠĳȹĿŠƥūȹƥĺĚȹ/ŠĺîŠČĚŞĚŠƥȹūĲȹsîƥĿūŠîŕŕǋȹ'ĚƥĚƑŞĿŠĚēȹ ūŠƥƑĿċƭƥĿūŠƙȦƎēĲ

• ŠȦēȦǧȦ�ɁØĺǋ� ūūŕĿŠĳȧɂ�ĺƥƥƎƙȠȬȬǅǅǅȦŒȹČĚƎȦūƑĳȬǅĺǋȹČūūŕĿŠĳȬ

• ŠȦēȦǨȦ�Ɂ�ċūƭƥ�ÀƙȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦŒȹČĚƎȦūƑĳȬîċūƭƥȹƭƙȬ

• ŠȦēȦǩȦ�ɁÞĚîƑ�¹ĺƑĚĚ�¤ĚƎūƑƥȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦŒȹČĚƎȦūƑĳȬǋĚîƑȹƥĺƑĚĚȹƑĚƎūƑƥȬ

• �ŠȦēȦǪȦ�Ɂ¡ƑĿŠČĿƎŕĚƙ�ĲūƑ�sîƥĿūŠîŕ� ūūŕĿŠĳ�¡ŕîŠƙȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦŒȹČĚƎȦūƑĳȬǅƎȹČūŠƥĚŠƥȬƭƎŕūîēƙȬǨǦǧǯȬǦǪȬ¡ƑĿŠČĿƎŕĚƙȹ
ĲūƑȹsîƥĿūŠîŕȹ ūūŕĿŠĳȹ¡ŕîŠƙȦƎēĲ

eîŕîŠŒĿȡ��ŠŒĿƥȡ� îƑūŕĿŠĚ�ØĿŠƙŕūǅȡ�îŠē�TîĿŠ� îŞƎċĚŕŕȦ�ǨǦǨǧȦ�ɁHŕūċîŕ� ūūŕĿŠĳ�¡ƑĿǕĚȠ�¬ūŕǄĿŠĳ�ƥĺĚ� ūūŕĿŠĳ�'ĿŕĚŞŞîȦɂ�
¤ūČŒǋ�qūƭŠƥîĿŠ�TŠƙƥĿƥƭƥĚȦ�ĺƥƥƎƙȠȬȬĳŕūċîŕČūūŕĿŠĳƎƑĿǕĚȦūƑĳȬǅƎȹČūŠƥĚŠƥȬƭƎŕūîēƙȬǨǦǨǧȬǦǪȬHŕūċîŕ ūūŕĿŠĳ¡ƑĿǕĚȭ
¬ūŕǄĿŠĳƥĺĚ ūūŕĿŠĳ'ĿŕĚŞŞîȦƎēĲ

eîǄŕîŒȡ�HūŒƙĿŠȡ�cîŞĚƙ�qČsĚƑŠĚǋȡ�îŠē�cĚƙƙĿŒî�/Ȧ�¹ƑîŠČĿŒȦ�ǨǦǧǮȦ�Ɂ/ǄîŕƭîƥĿŠĳ�ƥĺĚ� îƭƙĚƙ�ūĲ� ūƙƥ�¤ĚēƭČƥĿūŠ�ĿŠ�¡ĺūƥūǄūŕƥîĿČ�
qūēƭŕĚƙȦɂ�/ŠĚƑĳǋ�¡ūŕĿČǋ�ǧǨǩȦ�ĺƥƥƎƙȠȬȬēūĿȦūƑĳȬǧǦȦǧǦǧǬȬŏȦĚŠƎūŕȦǨǦǧǮȦǦǮȦǦǧǫ

qîƑĳĿŠĚîŠȡ�TƭŕĿîȡ�cîŠî�¬ĿŕŕŞîŠŠȡ�îŠē�eƑĿƙƥĿŠ��ƭŠîŠȦ�ǨǦǧǭȦ�ɁOƭŞîŠ�OĚîŕƥĺ�îŠē�¬ūČĿîŕ�'ĚǄĚŕūƎŞĚŠƥ�ÀŠēĚƑ�¹ĺƑĚîƥ�ċǋ 
/ǊƥƑĚŞĚ�OĚîƥ�îŠē��ĿƑ�¡ūŕŕƭƥĿūŠȦɂ� 
ĺƥƥƎƙȠȬȬČĿČĚƑūȦūƙŕūȦŠūȬŠūȬƎūƙƥƙȬŒŕĿŞîȬĺƭŞîŠȹĺĚîŕƥĺȹƭŠēĚƑȹƥĺƑĚîƥȹċǋȹĚǊƥƑĚŞĚȹĺĚîƥȹîŠēȹîĿƑȹƎūŕŕƭƥĿūŠ

qĿîŞĿȹ'îēĚ� ūƭŠƥǋȦ�ǨǦǨǧȦ�ɁqîǋūƑ�'îŠĿĚŕŕî�gĚǄĿŠĚ� îǄî��ŠŠūƭŠČĚƙ�GĿƑƙƥȹĚǄĚƑ� ĺĿĚĲ�OĚîƥ�~ĲǛČĚƑȦɂ�sĚǅƙ�¤ĚŕĚîƙĚ��ƎƑĿŕ�ǩǦȦ�
ĺƥƥƎƙȠȬȬǅǅǅȦŞĿîŞĿēîēĚȦĳūǄȬƑĚŕĚîƙĚƙȬǨǦǨǧȹǦǪȹǩǦȹŞîǋūƑȹČĺĿĚĲȹĺĚîƥȹūĲǛČĚƑȦîƙƎ

qĿƙŕĿČŒȡ�HƑĚĳūƑǋ�eȦȡ�îŠē�'îŠĿĚŕ��Ȧ�sƭƙƙċîƭŞȦ�ǨǦǧǫȦ�Ɂ ūƙƥ�GîČƥūƑƙ�îŠē�ƥĺĚ��Šîŕūĳǋ�¹ĚČĺŠĿƐƭĚȦɂ�TŠȠ� ūƙƥ�
/ƙƥĿŞîƥĿūŠȠ�qĚƥĺūēƙ�îŠē�¹ūūŕƙȡ�HƑĚĳūƑǋ�eȦ�qĿƙŕĿČŒ�îŠē�'îŠĿĚŕ��Ȧ�sƭƙƙċîƭŞȡ�ĚēƙȦ�ĺƥƥƎƙȠȬȬūŠŕĿŠĚŕĿċƑîƑǋȦǅĿŕĚǋȦČūŞȬ
ēūĿȬǧǦȦǧǦǦǨȬǯǭǮǧǧǧǮǮǦǨǩǪǨȦČĺǧǪ

qūŕĿŠîȡ�qîƑĿū�cȦȡ�×ĚĚƑîċĺîēƑîŠ�¤îŞîŠîƥĺîŠȡ�îŠē�'ƭƑǅūūē�èîĚŕŒĚȦ�ǨǦǨǦȦ�Ɂ�Ěƙƥ�¡îƥĺ�ƥū�sĚƥ�èĚƑūȠ� ƭƥ�¬ĺūƑƥȹgĿǄĚē 
¬ƭƎĚƑȹ¡ūŕŕƭƥîŠƥƙȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦČČîČūîŕĿƥĿūŠȦūƑĳȬĚŠȬċŕūĳȬċĚƙƥȹƎîƥĺȹŠĚƥȹǕĚƑūȹČƭƥȹƙĺūƑƥȹŕĿǄĚēȹƙƭƎĚƑȹƎūŕŕƭƥîŠƥƙ

qūƑƥūŠȡ��ēîŞȦ�ǨǦǨǦȦ�ɁØĿŠē�îŠē�¬ūŕîƑ�¡ŕîŠƥƙ�ØĿŕŕ�sūǅ��Ě� ĺĚîƎĚƑ�¹ĺîŠ� ūîŕ�ĿŠ��ŕŕ��Ŀĳ�qîƑŒĚƥƙ��ƑūƭŠē�ƥĺĚ�ØūƑŕēȡ�¬ƥƭēǋ�
GĿŠēƙȦɂ�¹ĺĚ�HƭîƑēĿîŠȦ�ĺƥƥƎƙȠȬȬǅǅǅȦƥĺĚĳƭîƑēĿîŠȦČūŞȬĚŠǄĿƑūŠŞĚŠƥȬǨǦǨǦȬŞîƑȬǧǨȬǅĿŠēȹîŠēȹƙūŕîƑȹƎŕîŠƥƙȹǅĿŕŕȹƙūūŠȹċĚȹ
ČĺĚîƎĚƑȹƥĺîŠȹČūîŕȹĿŠȹîŕŕȹċĿĳȹŞîƑŒĚƥƙȹîƑūƭŠēȹǅūƑŕēȹîŠîŕǋƙĿƙȹǛŠēƙ

https://www.nrdc.org/experts/anjali-jaiswal/new-cool-roof-programs-india-ahmedabad-part-2
https://k-cep.org/wp-content/uploads/2018/03/Optimization-Monitoring-Maintenance-of-Cooling-Technology-v2-subhead....pdf
https://k-cep.org/wp-content/uploads/2018/03/Optimization-Monitoring-Maintenance-of-Cooling-Technology-v2-subhead....pdf
https://www.k-cep.org/wp-content/uploads/2019/07/Guidance-on-Incorporating-Efficient-Clean-Cooling-into-the-Enhancement-of-Nationally-Determined-Contributions.pdf
https://www.k-cep.org/wp-content/uploads/2019/07/Guidance-on-Incorporating-Efficient-Clean-Cooling-into-the-Enhancement-of-Nationally-Determined-Contributions.pdf
https://www.k-cep.org/why-cooling/
https://www.k-cep.org/about-us/
https://www.k-cep.org/year-three-report/
https://www.k-cep.org/wp-content/uploads/2019/04/Principles-for-National-Cooling-Plans.pdf
https://www.k-cep.org/wp-content/uploads/2019/04/Principles-for-National-Cooling-Plans.pdf
https://globalcoolingprize.org/wp-content/uploads/2021/04/GlobalCoolingPrize_SolvingtheCoolingDilemma.pdf
https://globalcoolingprize.org/wp-content/uploads/2021/04/GlobalCoolingPrize_SolvingtheCoolingDilemma.pdf
https://doi.org/10.1016/j.enpol.2018.08.015
https://cicero.oslo.no/no/posts/klima/human-health-under-threat-by-extreme-heat-and-air-pollution
https://www.miamidade.gov/releases/2021-04-30-mayor-chief-heat-officer.asp
https://onlinelibrary.wiley.com/doi/10.1002/9781118802342.ch14
https://onlinelibrary.wiley.com/doi/10.1002/9781118802342.ch14
https://www.ccacoalition.org/en/blog/best-path-net-zero-cut-short-lived-super-pollutants
https://www.theguardian.com/environment/2020/mar/12/wind-and-solar-plants-will-soon-be-cheaper-than-coal-in-all-big-markets-around-world-analysis-finds
https://www.theguardian.com/environment/2020/mar/12/wind-and-solar-plants-will-soon-be-cheaper-than-coal-in-all-big-markets-around-world-analysis-finds
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• �ǨǦǨǦȦ�ɁOūǅ� ūƑūŠîǄĿƑƭƙ�TŠĲĚČƥĚē�¬ūŞĚȡ��ƭƥ�sūƥ��ŕŕȡ�ĿŠ�î�¤ĚƙƥîƭƑîŠƥȦɂ� 
ĺƥƥƎƙȠȬȬǅǅǅȦŠǋƥĿŞĚƙȦČūŞȬǨǦǨǦȬǦǪȬǨǦȬĺĚîŕƥĺȬîĿƑǜūǅȹČūƑūŠîǄĿƑƭƙȹƑĚƙƥîƭƑîŠƥƙȦĺƥŞŕ

~ŕĿǄĿĚƑȡ�cȦ�HȦ�cȦȡ�îŠē�cȦ�ȦOȦØȦ�¡ĚƥĚƑƙȦ�ǨǦǨǦȦ�Ɂ¹ƑĚŠēƙ�ĿŠ�Hŕūċîŕ� ~Ǽ�îŠē�¹ūƥîŕ�HƑĚĚŠĺūƭƙĚ�Hîƙ�/ŞĿƙƙĿūŠƙȠ�ǨǦǧǯ�¤ĚƎūƑƥȦɂ�
sĚƥĺĚƑŕîŠēƙ�/ŠǄĿƑūŠŞĚŠƥîŕ��ƙƙĚƙƙŞĚŠƥ��ĳĚŠČǋȡ�ƑĚǄĿƙĚē�ǄĚƑƙĿūŠ�qîǋ�ǨǬȦ�ĺƥƥƎƙȠȬȬǅǅǅȦƎċŕȦŠŕȬƙĿƥĚƙȬēĚĲîƭŕƥȬǛŕĚƙȬēūǅŠŕūîēƙȬ
ƎċŕȹǨǦǨǦȹƥƑĚŠēƙȹĿŠȹĳŕūċîŕȹČūǨȹîŠēȹƥūƥîŕȹĳƑĚĚŠĺūƭƙĚȹĳîƙȹĚŞĿƙƙĿūŠƙȹǨǦǧǯȹƑĚƎūƑƥȭǪǦǬǮȦƎēĲ

~ƑūǕČūȡ�'ĿŕĚĿŞǋȡ�cîŞĚƙ�OîǅŒĿŠƙȡ�îŠē�¬ĿŠēƑî�¬ĺîƑŞîȦ�ǨǦǨǦȦ�Ɂ ūūŕ�'ĚǄĚŕūƎŞĚŠƥ��îŠŒƙȠ�¤ĿƙĿŠĳ�ƥū�ƥĺĚ� ĺîŕŕĚŠĳĚ�ūĲ� ūūŕĿŠĳ�
î�ØîƑŞĿŠĳ�ØūƑŕēȦɂ�/ǩH��ƑĿĚǛŠĳ�¡îƎĚƑȦ�ĺƥƥƎƙȠȬȬǅǅǅȦĚǩĳȦūƑĳȬƎƭċŕĿČîƥĿūŠƙȬČūūŕȹēĚǄĚŕūƎŞĚŠƥȹċîŠŒƙȬ

~ÝG�qȦ�ǨǦǧǮȦ�ɁqūǄĚ�ūǄĚƑ�Ƀ¬ūŠƙ�ūĲ�ƥĺĚ�¬ūĿŕɄȠ�Øĺǋ�Þūƭ�sĚĚē�ƥū�eŠūǅ�ƥĺĚ�GĚŞîŕĚ�GîƑŞĚƑƙ�¹ĺîƥ��ƑĚ�¤ĚǄūŕƭƥĿūŠĿǕĿŠĳ�
�ĳƑĿČƭŕƥƭƑĚ�ĿŠ�TŠēĿîȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦūǊĲîŞĿŠēĿîȦūƑĳȬǅūŞĚŠȹĚŞƎūǅĚƑŞĚŠƥȹĿŠēĿîȹĲîƑŞĚƑƙ

¡ĚƥĚƑƙȡ�¹ūċǋȦ�ǨǦǧǮȦ�Ɂ ŕĚîŠ� ūūŕĿŠĳ�gîŠēƙČîƎĚ��ƙƙĚƙƙŞĚŠƥȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦČŕĚîŠȹČūūŕĿŠĳȦîČȦƭŒȬ

• �ǨǦǧǯîȦ�Ɂ¬ƭƙƥîĿŠîċŕĚ� ūūŕĿŠĳȠ�¹ĺĚ� ūŠƥĚǊƥ�ūĲ�î�¤ūîēŞîƎȦɂ��îČŒĳƑūƭŠē�ØūƑŒĿŠĳ�¡îƎĚƑȦ�ØūƑŕē��îŠŒȡ� 
ØîƙĺĿŠĳƥūŠȡ�' Ȧ�

• �ǨǦǧǯċȦ�Ɂ ūŕē� ĺîĿŠƙ�ĿŠ�'ĚǄĚŕūƎĿŠĳ�/ČūŠūŞĿĚƙȠ���¹ĚČĺŠūȹ¬ūČĿūȹ/ČūŠūŞĿČ�¬ƥƑƭČƥƭƑîŕ�'ĚǄĚŕūƎŞĚŠƥ� ĺîŕŕĚŠĳĚȦɂ�
�îČŒĳƑūƭŠē�ØūƑŒĿŠĳ�¡îƎĚƑȦ�ØūƑŕē��îŠŒȦ�ØîƙĺĿŠĳƥūŠȡ�' Ȧ�

• �ǨǦǧǯČȦ�Ɂ¤ƭƑîŕ� ūūŕĿŠĳȠ���¹ĚČĺŠūȹ¬ūČĿūȹ/ČūŠūŞĿČ�¬ƥƑƭČƥƭƑîŕ�'ĚǄĚŕūƎŞĚŠƥ� ĺîŕŕĚŠĳĚȦɂ��îČŒĳƑūƭŠē�ØūƑŒĿŠĳ�
¡îƎĚƑȦ�ØūƑŕē��îŠŒȦ�ØîƙĺĿŠĳƥūŠȡ�' Ȧ�

¡ĚƥĚƑƙȡ�¹ūċǋȡ�îŠē�qîƑČ� ĺîƙƙĚƑūƥȦ�ŠȦēȦ�Ɂ'ĚǛŠĿŠĳ�Ƀ ŕĚîŠ� ūūŕĿŠĳɄɂȦ� ĚŠƥƑĚ�ĲūƑ�¬ƭƙƥîĿŠîċŕĚ� ūūŕĿŠĳ�îŠē�ƙĺĚČČūȦ�ĺƥƥƎƙȠȬȬĿƙƙƭƭȦ
ČūŞȬƙĺĚČČūȬēūČƙȬČŕĚîŠČūūŕĿŠĳ

¡Ěǅ� ĺîƑĿƥîċŕĚ�¹ƑƭƙƥƙȦ�ǨǦǧǫȦ�Ɂ�ēǄîŠČĚē�¤ĚƙĚîƑČĺ�¡ƑūŏĚČƥƙ��ĳĚŠČǋȹ/ŠĚƑĳǋ�¬ƎƭƑƙ�TŠŠūǄîƥĿūŠ�îŠē�qîƑŒĚƥ�HƑūǅƥĺȦɂ� 
ĺƥƥƎƙȠȬȬǅǅǅȦƎĚǅƥƑƭƙƥƙȦūƑĳȬĚŠȬƑĚƙĚîƑČĺȹîŠēȹîŠîŕǋƙĿƙȬĲîČƥȹƙĺĚĚƥƙȬǨǦǧǫȬǦǨȬîēǄîŠČĚēȹƑĚƙĚîƑČĺȹƎƑūŏĚČƥƙȹîĳĚŠČǋȹĚŠĚƑĳǋȹ
ƙƎƭƑƙȹĿŠŠūǄîƥĿūŠȹîŠēȹŞîƑŒĚƥȹĳƑūǅƥĺ

¡ĺĿŕîŠƥĺƑūƎǋ�sĚǅ�ÞūƑŒȦ�ǨǦǧǮȦ�Ɂ�ŕūūŞċĚƑĳ�¡ĺĿŕîŠƥĺƑūƎĿĚƙ�îŠē�¤ūČŒĚĲĚŕŕĚƑ��ƑūƥĺĚƑƙ�GƭŠē�cūĿŠ� ūîŕĿƥĿūŠ�ūĲ�Ǩǯ�¡ĺĿŕîŠƥĺƑūƎĿĚƙ�
ƥū�¡ŕĚēĳĚ�ɐǪ�ċĿŕŕĿūŠ�¹ū� ūŞċîƥ� ŕĿŞîƥĚ� ĺîŠĳĚȦɂ� 
ĺƥƥƎƙȠȬȬƎĺĿŕîŠƥĺƑūƎǋŠĚǅǋūƑŒȦūƑĳȬŠĚǅƙȬċŕūūŞċĚƑĳȹƎĺĿŕîŠƥĺƑūƎĿĚƙȹîŠēȹƑūČŒĚĲĚŕŕĚƑȹċƑūƥĺĚƑƙȹĲƭŠēȹŏūĿŠȹČūîŕĿƥĿūŠȹǨǯȹ
ƎĺĿŕîŠƥĺƑūƎĿĚƙȹƎŕĚēĳĚ

¤Ě¬¡��ȳ¤ĚĳĿūŠîŕ�¬Čĺūūŕ�ūĲ�¡ƭċŕĿČ��ēŞĿŠĿƙƥƑîƥĿūŠȴȦ�ǨǦǧǮȦ�ɁqĚƥĺūēūŕūĳĿČîŕ�HƭĿēĚ�ĲūƑ� ūƙƥĿŠĳ�ūĲ�HūǄĚƑŠŞĚŠƥ�¬ƥƑîƥĚĳĿĚƙȠ�
ØĿƥĺ�/ǊîŞƎŕĚƙ�ĲƑūŞ�¡ƭċŕĿČ��ēŞĿŠĿƙƥƑîƥĿūŠ�¤ĚĲūƑŞ�¬ƥƑîƥĚĳĿĚƙȦɂ�'îŠĿŕūǄĳƑîēȡ�qūŠƥĚŠĚĳƑūȦ�ĺƥƥƎƙȠȬȬǅǅǅȦƑĚƙƎîǅĚċȦĚƭȬ
ēūǅŠŕūîēȬēūČȬqĚƥĺūēūŕūĳĿČîŕɤHƭĿēĚɤĲūƑɤ ūƙƥĿŠĳɤūĲɤHūǄĚƑŠŞĚŠƥɤ¬ƥƑîƥĚĳĿĚƙȦƎēĲȬĚǦǦǪîǧîǪČǦǬĲċǧǧǬǩǧĲǯǯǮēǯǨǯǮǬǯ
ǩċǬȦƎēĲ

¤îǋŞūŠēȡ� ūŕĿŠȡ�¹ūŞ�qîƥƥĺĚǅƙȡ�îŠē�¤îēŕĚǋ�qȦ�OūƑƥūŠȦ�ǨǦǨǦȦ�Ɂ¹ĺĚ�/ŞĚƑĳĚŠČĚ�ūĲ�OĚîƥ�îŠē�OƭŞĿēĿƥǋ�ƥūū�¬ĚǄĚƑĚ�ĲūƑ 
OƭŞîŠ�¹ūŕĚƑîŠČĚȦɂ�¬ČĿĚŠČĚ��ēǄîŠČĚƙ�Ǭ�ȳǧǯȴȠ�ĚîîǅǧǮǩǮȦ�ĺƥƥƎƙȠȬȬîēǄîŠČĚƙȦƙČĿĚŠČĚŞîĳȦūƑĳȬČūŠƥĚŠƥȬǬȬǧǯȬĚîîǅǧǮǩǮ

¤ĿČĺŞūŠēȡ�qūƑĳîŠȡ�îŠē�eîƑūŕĿŠĚ�OîŕŕŞĚǋĚƑȦ�ǨǦǧǯȦ�Ɂ¹ƑîČŒĿŠĳ��ēîƎƥîƥĿūŠ�GĿŠîŠČĚȠ��ēǄîŠČĿŠĳ�qĚƥĺūēƙ�ƥū� îƎƥƭƑĚ�GĿŠîŠČĚ�
Gŕūǅƙ�ĿŠ�ƥĺĚ�gîŠēƙČîƎĚȦɂ� ŕĿŞîƥĚ�¡ūŕĿČǋ�TŠĿƥĿîƥĿǄĚȦ�ĺƥƥƎƙȠȬȬČŕĿŞîƥĚƎūŕĿČǋĿŠĿƥĿîƥĿǄĚȦūƑĳȬǅƎȹČūŠƥĚŠƥȬƭƎŕūîēƙȬǨǦǧǯȬǧǨȬ¹ƑîČŒĿŠĳȹ
Adaptation-Finance-Brief.pdf
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https://www.nytimes.com/2019/07/16/climate/red-cross-heat-waves.html
https://www.nytimes.com/2020/04/20/health/airflow-coronavirus-restaurants.html
https://www.pbl.nl/sites/default/files/downloads/pbl-2020-trends-in-global-co2-and-total-greenhouse-gas-emissions-2019-report_4068.pdf
https://www.pbl.nl/sites/default/files/downloads/pbl-2020-trends-in-global-co2-and-total-greenhouse-gas-emissions-2019-report_4068.pdf
https://www.e3g.org/publications/cool-development-banks/
https://www.oxfamindia.org/women-empowerment-india-farmers
https://www.clean-cooling.ac.uk/
https://issuu.com/shecco/docs/cleancooling
https://issuu.com/shecco/docs/cleancooling
https://www.pewtrusts.org/en/research-and-analysis/fact-sheets/2015/02/advanced-research-projects-agency-energy-spurs-innovation-and-market-growth
https://www.pewtrusts.org/en/research-and-analysis/fact-sheets/2015/02/advanced-research-projects-agency-energy-spurs-innovation-and-market-growth
https://philanthropynewyork.org/news/bloomberg-philanthropies-and-rockefeller-brothers-fund-join-coalition-29-philanthropies-pledge
https://philanthropynewyork.org/news/bloomberg-philanthropies-and-rockefeller-brothers-fund-join-coalition-29-philanthropies-pledge
https://www.respaweb.eu/download/doc/Methodological+Guide+for+Costing+of+Government+Strategies.pdf/e004a1a4c06fb11631f998d9298693b6.pdf
https://www.respaweb.eu/download/doc/Methodological+Guide+for+Costing+of+Government+Strategies.pdf/e004a1a4c06fb11631f998d9298693b6.pdf
https://www.respaweb.eu/download/doc/Methodological+Guide+for+Costing+of+Government+Strategies.pdf/e004a1a4c06fb11631f998d9298693b6.pdf
https://advances.sciencemag.org/content/6/19/eaaw1838
https://climatepolicyinitiative.org/wp-content/uploads/2019/12/Tracking-Adaptation-Finance-Brief.pdf
https://climatepolicyinitiative.org/wp-content/uploads/2019/12/Tracking-Adaptation-Finance-Brief.pdf
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¤ǋƙîŠŒūǄîȡ�'îŠîȡ�îŠē�¤ƭƙƙĚŕŕ�¬ƥƭƑŞȦ�ǨǦǧǯȦ�Ɂ~ĲĲȹHƑĿē�¬ūŕîƑ�TŠēƭƙƥƑǋȠ�¹ĺĚ�ȳ¤ȴĚǄūŕƭƥĿūŠ�ūĲ�î�¬ƭƙƥîĿŠîċŕĚ�qîƑŒĚƥȦɂ 
ØūƑŕē��îŠŒ�ċŕūĳȡ�qîǋ�ǨǮȦ�ĺƥƥƎƙȠȬȬċŕūĳƙȦǅūƑŕēċîŠŒȦūƑĳȬĚŠĚƑĳǋȬĳƑĿēȹƙūŕîƑȹĿŠēƭƙƥƑǋȹƑĚǄūŕƭƥĿūŠȹƙƭƙƥîĿŠîċŕĚȹŞîƑŒĚƥ

¬îŠƥîŞūƭƑĿƙȡ�qȦ�ǨǦǧǪȦ�Ɂ ūūŕĿŠĳ�ƥĺĚ� ĿƥĿĚƙȵ��¤ĚǄĿĚǅ�ūĲ�¤ĚǜĚČƥĿǄĚ�îŠē�HƑĚĚŠ�¤ūūĲ�qĿƥĿĳîƥĿūŠ�¹ĚČĺŠūŕūĳĿĚƙ�ƥū�GĿĳĺƥ�
OĚîƥ�TƙŕîŠē�îŠē�TŞƎƑūǄĚ� ūŞĲūƑƥ�ĿŠ�ÀƑċîŠ�/ŠǄĿƑūŠŞĚŠƥƙȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦƙČĿĚŠČĚēĿƑĚČƥȦČūŞȬƙČĿĚŠČĚȬîƑƥĿČŕĚȬîċƙȬƎĿĿȬ
¬ǦǦǩǮǦǯǨÝǧǨǦǦǨǪǪǭ

¬ČĺŕĚĿĲĚƑȡ�¹ĺĚūēūƑĚȦ�ǨǦǨǧȦ�ɁcĚĲĲ��ĚǕūƙ�ǅĿŕŕ�¬ƎĚŠē�ɐǧ��ĿŕŕĿūŠ�î�ÞĚîƑ�ƥū�GĿĳĺƥ� ŕĿŞîƥĚ� ĺîŠĳĚȦɂ�×ūǊ�qîƑČĺ�ǯȦ� 
ĺƥƥƎƙȠȬȬǅǅǅȦǄūǊȦČūŞȬƑĚČūēĚȬǨǨǩǨǧǮǬǧȬŏĚĲĲȹċĚǕūƙȹČŕĿŞîƥĚȹĚîƑƥĺȹĲƭŠēȹîŠēƑĚǅȹƙƥĚĚŕȹîŞîǕūŠ

¬/ĲūƑ�ŕŕ�ȳ¬ƭƙƥîĿŠîċŕĚ�/ŠĚƑĳǋ�ĲūƑ��ŕŕȴȦ�ǨǦǧǭȦ�Ɂ/ŠĚƑĳĿǕĿŠĳ�GĿŠîŠČĚȠ�¬ČîŕĿŠĳ�îŠē�¤ĚǛŠĿŠĳ�GĿŠîŠČĚ�ĿŠ� ūƭŠƥƑĿĚƙ�ǅĿƥĺ�gîƑĳĚ�
/ŠĚƑĳǋ��ČČĚƙƙ�HîƎƙȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦƙĚĲūƑîŕŕȦūƑĳȬƙĿƥĚƙȬēĚĲîƭŕƥȬǛŕĚƙȬǨǦǧǭȭ¬/ĲūƑ�ggȭG¤Ǫȭ¡ūŕĿČǋ¡îƎĚƑȦƎēĲ

• �ǨǦǧǮȦ�Ɂ ĺĿŕŕĿŠĳ�¡ƑūƙƎĚČƥƙȠ�¡ƑūǄĿēĿŠĳ�¬ƭƙƥîĿŠîċŕĚ� ūūŕĿŠĳ�ĲūƑ��ŕŕȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦƙĚĲūƑîŕŕȦūƑĳȬƙĿƥĚƙȬēĚĲîƭŕƥȬǛŕĚƙȬ
¬/ĲūƑ�ggȭ ūūŕĿŠĳGūƑ�ŕŕȹ¤ĚƎūƑƥȦƎēĲ

• �ǨǦǧǯîȦ�Ɂ ĺĿŕŕĿŠĳ�¡ƑūƙƎĚČƥƙȠ�¹ƑîČŒĿŠĳ�¬ƭƙƥîĿŠîċŕĚ� ūūŕĿŠĳ�ĲūƑ��ŕŕ�ǨǦǧǯȦɂ 
ĺƥƥƎƙȠȬȬǅǅǅȦƙĚĲūƑîŕŕȦūƑĳȬƎƭċŕĿČîƥĿūŠƙȬČĺĿŕŕĿŠĳȹƎƑūƙƎĚČƥƙȹǨǦǧǯ

• ǨǦǧǯċȦ�Ɂ ūūŕĿŠĳ�sĚĚēƙ��ƙƙĚƙƙŞĚŠƥȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦƙĚĲūƑîŕŕȦūƑĳȬČūūŕĿŠĳȹĲūƑȹîŕŕȬŠĚĚēƙȹîƙƙĚƙƙŞĚŠƥ

• �ǨǦǨǦȦ�ɁGĿŠîŠČĿŠĳ��ČČĚƙƙ�ƥū� ūūŕĿŠĳ�¬ūŕƭƥĿūŠƙȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦƙĚĲūƑîŕŕȦūƑĳȬƎƭċŕĿČîƥĿūŠƙȬǛŠîŠČĿŠĳȹîČČĚƙƙȹƥūȹ
ČūūŕĿŠĳȹƙūŕƭƥĿūŠƙ

• �ǨǦǨǧȦ�Ɂ��GƑîŞĚǅūƑŒ�ĲūƑ�¹ƑîČŒĿŠĳ� ūūŕĿŠĳ�TŠǄĚƙƥŞĚŠƥȦɂ 
ĺƥƥƎƙȠȬȬǅǅǅȦƙĚĲūƑîŕŕȦūƑĳȬƙǋƙƥĚŞȬǛŕĚƙȬǨǦǨǧȹǦǨȬ/Gȹ ūūŕĿŠĳȹTŠǄĚƙƥŞĚŠƥȹ¬/ĲūƑ�ggȦƎēĲ

¬ĿŠĳĺȡ�qȦȡ�îŠē�HȦ�HƭƑƭŞƭƑƥĺǋȦ�ǨǦǧǯȦ�Ɂ�ƭŕŒ�¡ƑūČƭƑĚŞĚŠƥ�ĿŠ�¤ūūŞ��ĿƑ� ūŠēĿƥĿūŠĿŠĳȠ��� ƑĿƥĿČîŕ��ŠîŕǋƙĿƙ�ūĲ�ƥĺĚ 
//¬g�¡ƑūĳƑîŞȦɂ�¹ĺĚ�/ŠĚƑĳǋ�îŠē�¤ĚƙūƭƑČĚƙ�TŠƙƥĿƥƭƥĚ�ȳ¹/¤Tȴ�îŠē�¬ĺîŒƥĿ�¬ƭƙƥîĿŠîċŕĚ�/ŠĚƑĳǋ�GūƭŠēîƥĿūŠȦ�� 
ĺƥƥƎƙȠȬȬǅǅǅȦƥĚƑĿĿŠȦūƑĳȬƙĿƥĚƙȬēĚĲîƭŕƥȬǛŕĚƙȬǨǦǧǮȹǧǧȬǧǫǫǮǩǪǭǫǪǧ/¬/�ȹ¡ūŕĿČǋ�ƑĿĚĲȦƎēĲ

¹îǋŕūƑȡ�gȦ�ǨǦǧǯȦ�Ɂ¤ĿƙĿŠĳ�OĚîƥ�¬ƥƑĚƙƙ� ūƭŕē� ūƙƥ�ǮǦ�qĿŕŕĿūŠ�cūċƙ�ċǋ�ǨǦǩǦȵÀȦsȦɂ�¹ĺūŞƙūŠ�¤ĚƭƥĚƑƙȡ�cƭŕǋ�ǧȦ� 
ĺƥƥƎƙȠȬȬǅǅǅȦƑĚƭƥĚƑƙȦČūŞȬîƑƥĿČŕĚȬƭƙȹĳŕūċîŕȹČŕĿŞîƥĚȹŏūċƙȬƑĿƙĿŠĳȹĺĚîƥȹƙƥƑĚƙƙȹČūƭŕēȹČūƙƥȹǮǦȹŞĿŕŕĿūŠȹŏūċƙȹċǋȹǨǦǩǦȹƭȹŠȹ
ĿēÀ¬e sǧ¹ØǩǬØ

Às�ȳÀŠĿƥĚē�sîƥĿūŠƙȴȦ�ǨǦǧǬȦ�ɁeĿĳîŕĿ��ŞĚŠēŞĚŠƥȦɂ�ĺƥƥƎƙȠȬȬƥƑĚîƥĿĚƙȦƭŠȦūƑĳȬ¡îĳĚƙȬ×ĿĚǅ'ĚƥîĿŕƙȦîƙƎǊȧƙƑČɨTs'ʁŞƥēƙĳȭ
ŠūɨÝÝ×TTȹǨȹĲʁČĺîƎƥĚƑɨǨǭʁČŕîŠĳɨȭĚŠ

• �ǨǦǨǦîȦ�ɁGîŕŕ�ĿŠ� ~×T'ȹgĿŠŒĚē� îƑċūŠ�/ŞĿƙƙĿūŠƙ�ØūŠɄƥ�Oîŕƥ� ŕĿŞîƥĚ� ĺîŠĳĚȵÀs�ØĚîƥĺĚƑ��ĳĚŠČǋ� ĺĿĚĲȦɂ� 
ĺƥƥƎƙȠȬȬŠĚǅƙȦƭŠȦūƑĳȬĚŠȬƙƥūƑǋȬǨǦǨǦȬǦǪȬǧǦǬǨǩǩǨ

• �ǨǦǨǦċȦ�ɁTŞƎîČƥ�ūĲ� ~×T'ȹǧǯ�ūŠ�¬'H�ƎƑūĳƑĚƙƙȠ�î�ƙƥîƥĿƙƥĿČîŕ�ƎĚƑƙƎĚČƥĿǄĚɂȦ�'ĚƎîƑƥŞĚŠƥ�ūĲ�/ČūŠūŞĿČ�îŠē�¬ūČĿîŕ�
�ĲĲîĿƑƙȡ�¡ūŕĿČǋ��ƑĿĚĲ�sūȦ�ǮǧȦ�ĺƥƥƎƙȠȬȬēĿĳĿƥîŕŕĿċƑîƑǋȦƭŠȦūƑĳȬƑĚČūƑēȬǩǮǮǧǧǬǬȧŕŠɨĚŠ

• �ŠȦēȦ�Ɂ¬ƭƙƥîĿŠîċŕĚ�'ĚǄĚŕūƎŞĚŠƥ�HūîŕƙȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦƭŠȦūƑĳȬƙƭƙƥîĿŠîċŕĚēĚǄĚŕūƎŞĚŠƥȬƙƭƙƥîĿŠîċŕĚȹēĚǄĚŕūƎŞĚŠƥȹ
ĳūîŕƙȬ

Às/¡�ȳÀŠĿƥĚē�sîƥĿūŠƙ�/ŠǄĿƑūŠŞĚŠƥ�¡ƑūĳƑîŞŞĚȴȦ�ǨǦǧǭȦ�ɁGĿŠîŕ�¤ĚƎūƑƥ�ūŠ�ƥĺĚ�/ǄîŕƭîƥĿūŠ�ūĲ� ĺĿŕŕĚƑ�¡ƑūŏĚČƥƙ�ǅĿƥĺ� ūȹĲƭŠēĿŠĳ�
qūēîŕĿƥĿĚƙȦɂ�/ǊĚČƭƥĿǄĚ� ūŞŞĿƥƥĚĚ�ūĲ�ƥĺĚ�qƭŕƥĿŕîƥĚƑîŕ�GƭŠē�ĲūƑ�ƥĺĚ�TŞƎŕĚŞĚŠƥîƥĿūŠ�ūĲ�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕȡ�ǮǦƥĺ�qĚĚƥĿŠĳȦ�
Às/¡Ȭ~ǕgȦ¡ƑūȬ/Ǌ ūŞȬǮǦȬǯȡ�ǨǪ�~ČƥūċĚƑȦ�ĺƥƥƎȠȬȬǅǅǅȦŞƭŕƥĿŕîƥĚƑîŕĲƭŠēȦūƑĳȬǮǦȬ'ūČƭŞĚŠƥɼǨǦgĿċƑîƑǋǧȬǧȬǮǦǦǯȦƎēĲ

• ǨǦǧǮîȦ�Ɂ�ēîƎƥîƥĿūŠ�HîƎ�¤ĚƎūƑƥȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦƭŠĚŠǄĿƑūŠŞĚŠƥȦūƑĳȬƑĚƙūƭƑČĚƙȬîēîƎƥîƥĿūŠȹĳîƎȹƑĚƎūƑƥ

https://blogs.worldbank.org/energy/grid-solar-industry-revolution-sustainable-market
https://www.sciencedirect.com/science/article/abs/pii/S0038092X12002447
https://www.sciencedirect.com/science/article/abs/pii/S0038092X12002447
https://www.vox.com/recode/22321861/jeff-bezos-climate-earth-fund-andrew-steel-amazon
https://www.seforall.org/sites/default/files/2017_SEforALL_FR4_PolicyPaper.pdf
https://www.seforall.org/sites/default/files/SEforALL_CoolingForAll-Report.pdf
https://www.seforall.org/sites/default/files/SEforALL_CoolingForAll-Report.pdf
https://www.seforall.org/publications/chilling-prospects-2019
https://www.seforall.org/cooling-for-all/needs-assessment
https://www.seforall.org/publications/financing-access-to-cooling-solutions
https://www.seforall.org/publications/financing-access-to-cooling-solutions
https://www.seforall.org/system/files/2021-02/EF-Cooling-Investment-SEforALL.pdf
https://www.teriin.org/sites/default/files/2018-11/1558347541ESEA-PolicyBrief.pdf
https://www.reuters.com/article/us-global-climate-jobs/rising-heat-stress-could-cost-80-million-jobs-by-2030-u-n-idUSKCN1TW36W
https://www.reuters.com/article/us-global-climate-jobs/rising-heat-stress-could-cost-80-million-jobs-by-2030-u-n-idUSKCN1TW36W
https://treaties.un.org/Pages/ViewDetails.aspx?src=IND&mtdsg_no=XXVII-2-f&chapter=27&clang=_en
https://treaties.un.org/Pages/ViewDetails.aspx?src=IND&mtdsg_no=XXVII-2-f&chapter=27&clang=_en
https://news.un.org/en/story/2020/04/1062332
https://digitallibrary.un.org/record/3881166?ln=en
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
http://www.multilateralfund.org/80/Document%20Library1/1/8009.pdf
https://www.unenvironment.org/resources/adaptation-gap-report


161• �ǨǦǧǮċȦ�Ɂ¹/�¡�¤ĚƎūƑƥȡ�×ūŕƭŞĚ�ǫȠ�'ĚČĿƙĿūŠ�ÝÝTÝȬǧǦ�¹îƙŒ�GūƑČĚ�¤ĚƎūƑƥ�ūŠ�TƙƙƭĚƙ�¤ĚŕîƥĚē�ƥū�/ŠĚƑĳǋ�/ĲǛČĿĚŠČǋ�
ØĺĿŕĚ�¡ĺîƙĿŠĳ�'ūǅŠ�OǋēƑūǜƭūƑūČîƑċūŠƙȦ�¬ĚƎƥĚŞċĚƑ�ǨǦǧǮ�ȳƭƎēîƥĚē�ǛŠîŕ�ƑĚƎūƑƥȴȦɂ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕ�ūŠ�
¬ƭċƙƥîŠČĚƙ�ƥĺîƥ�'ĚƎŕĚƥĚ�ƥĺĚ�~ǕūŠĚ�gîǋĚƑȦ�¤ĚƎūƑƥ�ūĲ�ƥĺĚ�Às/¡�¹ĚČĺŠūŕūĳǋ�îŠē�/ČūŠūŞĿČ��ƙƙĚƙƙŞĚŠƥ�¡îŠĚŕȦ�
ĺƥƥƎƙȠȬȬūǕūŠĚȦƭŠĚƎȦūƑĳȬƙĿƥĚƙȬēĚĲîƭŕƥȬǛŕĚƙȬǨǦǧǯȹǦǪȬ¹/�¡ȭ'ĚČĿƙĿūŠÝÝTÝȹǧǦȭ¹îƙŒȭGūƑČĚȭ//ȭ¬ĚƎƥĚŞċĚƑǨǦǧǮȦēūČǊ

• ǨǦǨǦȦ�Ɂ/ŞĿƙƙĿūŠƙ�HîƎ�¤ĚƎūƑƥȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦƭŠĚƎȦūƑĳȬĚŞĿƙƙĿūŠƙȹĳîƎȹƑĚƎūƑƥȹǨǦǨǦ

• ��ŠȦēȦ�Ɂ�ċūƭƥ�ƥĺĚ�qūŠƥƑĚîŕ�¡ƑūƥūČūŕȦɂ 
ĺƥƥƎƙȠȬȬǅǅǅȦƭŠĚŠǄĿƑūŠŞĚŠƥȦūƑĳȬūǕūŠîČƥĿūŠȬǅĺūȹǅĚȹîƑĚȬîċūƭƥȹŞūŠƥƑĚîŕȹƎƑūƥūČūŕ

ÀsG   �ȳÀŠĿƥĚē�sîƥĿūŠƙ�GƑîŞĚǅūƑŒ� ūŠǄĚŠƥĿūŠ�ūŠ� ŕĿŞîƥĚ� ĺîŠĳĚȴȦ�ǨǦǧǯȦ�Ɂ ŕĿŞîƥĚ��ČƥĿūŠ�¡îƥĺǅîǋƙȦɂ�ĺƥƥƎƙȠȬȬƭŠĲČČČȦĿŠƥȬ
ČŕĿŞîƥĚȹîČƥĿūŠȬŞîƑƑîŒĚČĺȹƎîƑƥŠĚƑƙĺĿƎȬƑĚƎūƑƥĿŠĳȹîŠēȹƥƑîČŒĿŠĳȬČŕĿŞîƥĚȭîČƥĿūŠȭƎîƥĺǅîǋƙ

ÀŠĿǄĚƑƙĿƥǋ�ūĲ��ĿƑŞĿŠĳĺîŞȦ�ǨǦǧǫȦ�Ɂ'ūĿŠĳ� ūŕē�¬ŞîƑƥĚƑȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦċĿƑŞĿŠĳĺîŞȦîČȦƭŒȬ'ūČƭŞĚŠƥƙȬČūŕŕĚĳĚȹĚƎƙȬĚŠĚƑĳǋȬ
ƎūŕĿČǋȬ'ūĿŠĳȹ ūŕēȹ¬ŞîƑƥĚƑȹ¤ĚƎūƑƥȦƎēĲ

• �ǨǦǧǬȦ�Ɂ ŕĚîŠ� ūŕē�îŠē�ƥĺĚ�Hŕūċîŕ�HūîŕƙȦɂ�ĺƥƥƎƙȠȬȬǅǅǅȦċĿƑŞĿŠĳĺîŞȦîČȦƭŒȬ'ūČƭŞĚŠƥƙȬČūŕŕĚĳĚȹĚƎƙȬĚŠĚƑĳǋȬ
¡ƭċŕĿČîƥĿūŠƙȬ ŕĚîŠȹ ūŕēȹîŠēȹƥĺĚȹHŕūċîŕȹHūîŕƙȦƎēĲ
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