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EXECUTIVE SUMMARY
In this paper, we conduct a comparative analysis 
RI�WKH�UHVXOWV�RI�ĆYH�UHFHQWO\�FRPSOHWHG�VWXGLHV�
that examined the economic case for investment in 
ORZ�FDUERQ�GHYHORSPHQW�LQ�ĆYH�FLWLHV��/HHGV�LQ�WKH�
8.��.RONDWD�LQ�,QGLD��/LPD�LQ�3HUX��-RKRU�%DKUX�LQ�
0DOD\VLD�DQG�3DOHPEDQJ�LQ�,QGRQHVLD��7KH�UHVXOWV�
GHPRQVWUDWH�WKDW�WKHUH�LV�D�FRPSHOOLQJ�HFRQRPLF�
FDVH�IRU�FLWLHV�LQ�ERWK�GHYHORSHG�DQG�GHYHORSLQJ�
country contexts to invest, at scale, in cost-effective 
IRUPV�RI�ORZ�FDUERQ�GHYHORSPHQW��7KH�VWXGLHV�VKRZ�
that these cost-effective investments, for example 
LQ�EXLOGLQJ�HQHUJ\�HIĆFLHQF\��VPDOO�VFDOH�UHQHZDEOHV�
DQG�PRUH�HIĆFLHQW�YHKLFOHV�DQG�WUDQVSRUW�V\VWHPV��
FRXOG�OHDG�WR�VLJQLĆFDQW�UHGXFWLRQV��LQ�WKH�UDQJH�RI�
14-24%1 relative to business-as-usual trends) in 
XUEDQ�HQHUJ\�XVH�DQG�FDUERQ�HPLVVLRQV�RYHU�WKH�
QH[W����\HDUV��7KH�ĆQDQFLDO�VDYLQJV�JHQHUDWHG�E\�
these investments would be equivalent to between 
�����DQG������RI�DQQXDO�FLW\�VFDOH�*'3��6HFXULQJ�

WKHVH�VDYLQJV�ZRXOG�UHTXLUH�DQ�DYHUDJH�LQYHVWPHQW�RI������ELOOLRQ�SHU�FLW\��EXW�ZLWK�DQ�DYHUDJH�SD\EDFN�
SHULRG�RI�DSSUR[LPDWHO\�WZR�\HDUV�DW�FRPPHUFLDO�LQWHUHVW�UDWHV��7KH�UHVXOWV�WKHUHIRUH�VKRZ�WKDW�ODUJH�VFDOH�
low-carbon investments can appeal to local decision-makers and investors on direct, short-term economic 
JURXQGV��7KH\�DOVR�LQGLFDWH�WKDW�FOLPDWH�PLWLJDWLRQ�RXJKW�WR�IHDWXUH�SURPLQHQWO\�LQ�HFRQRPLF�GHYHORSPHQW�
VWUDWHJLHV�DV�ZHOO�DV�LQ�WKH�HQYLURQPHQW�DQG�VXVWDLQDELOLW\�VWUDWHJLHV�WKDW�DUH�RIWHQ�PRUH�SHULSKHUDO�WR��DQG�
OHVV�LQćXHQWLDO�LQ��FLW\�VFDOH�GHFLVLRQ�PDNLQJ��

,I�WKHVH�ĆQGLQJV�ZHUH�UHSOLFDWHG�DQG�VLPLODU�LQYHVWPHQWV�ZHUH�PDGH�LQ�FLWLHV�JOREDOO\��WKHQ�ZH�HVWLPDWH�WKDW�
WKH\�FRXOG�JHQHUDWH�UHGXFWLRQV�HTXLYDOHQW�WR��������RI�JOREDO�HQHUJ\�UHODWHG�JUHHQKRXVH�JDV�HPLVVLRQV�
LQ�������:KLOH�WKH�VWXGLHV�WKHUHIRUH�RIIHU�VRPH�JURXQGV�IRU�RSWLPLVP��WKH\�DOVR�KLJKOLJKW�WKH�LQVWLWXWLRQDO�
FDSDFLWLHV�WKDW�QHHG�WR�EH�EXLOW�DQG�WKH�SROLF\�LQWHUYHQWLRQV�DQG�ĆQDQFLQJ�PHFKDQLVPV�WKDW�QHHG�WR�EH�
DGRSWHG�EHIRUH�WKHVH�RSSRUWXQLWLHV�FDQ�EH�H[SORLWHG��,I�WKHVH�ZHUH�DOO�LQ�SODFH��LQLWLDWLYHV�WR�H[SORLW�WKH�FRVW�
HIIHFWLYH�RSSRUWXQLWLHV�IRU�ORZ�FDUERQ�GHYHORSPHQW�LQ�FLWLHV�FRXOG�EXLOG�PRPHQWXP�IRU�FKDQJH�LQ�FLWLHV�WKDW�
IRU�D�WLPH�FRXOG�EH�JOREDOO\�VLJQLĆFDQW��+RZHYHU��WKH�VWXGLHV�DOVR�GHPRQVWUDWH�WKDW��LQ�UDSLGO\�JURZLQJ�FLWLHV��
WKH�FDUERQ�VDYLQJV�IURP�FRVW�HIIHFWLYH�LQYHVWPHQWV�FRXOG�EH�TXLFNO\�RYHUZKHOPHG�å�LQ�DV�OLWWOH�DV�VHYHQ�
\HDUV�å�E\�WKH�LPSDFWV�RI�VXVWDLQHG�SRSXODWLRQ�DQG�HFRQRPLF�JURZWK��7KH\�WKHUHIRUH�KLJKOLJKW�WKH�SUHVVLQJ�
QHHG�IRU�ZLGHU�GHFDUERQL]DWLRQ��SDUWLFXODUO\�RI�HOHFWULFLW\�VXSSO\��DQG�GHHSHU�GHFDUERQL]DWLRQ��WKURXJK�
PRUH�VWUXFWXUDO�FKDQJHV�LQ�XUEDQ�IRUP�DQG�IXQFWLRQ��LI�WUXO\�ORZ�FDUERQ�FLWLHV�DUH�WR�HPHUJH�

�� �7KHVH�ĆJXUHV�KDYH�EHHQ�UHYLVHG�DQG�XSGDWHG��DQG�DUH�WKXV�VOLJKWO\�GLIIHUHQW�IURP�WKRVH�VHW�RXW�LQ�DQ�HDUOLHU�YHUVLRQ�RI�WKLV�SDSHU��
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1. INTRODUCTION
2I�WKH�����ELOOLRQ�SHRSOH�DOLYH�WRGD\��PRUH�WKDQ�����ELOOLRQ�OLYH�LQ�FLWLHV��%\������WKH�XUEDQ�SRSXODWLRQ�
LV�SUHGLFWHG�WR�SDVV�����ELOOLRQ��81�'(6$��������)RUHFDVWV�VXJJHVW�WKDW�WKH�YDVW�PDMRULW\�RI�WKLV�XUEDQ�
SRSXODWLRQ�å�VRPH�����ELOOLRQ�SHRSOH�å�ZLOO�OLYH�LQ�ORZ��DQG�PLGGOH�LQFRPH�FRXQWULHV��ZKHUH�WKH�QXPEHU�RI�
FLW\�GZHOOHUV�LV�ULVLQJ�E\�����PLOOLRQ�SHRSOH�SHU�ZHHN��:+2��������$OWKRXJK�WKH�XUEDQ�SRSXODWLRQ�LQ�KLJK�
LQFRPH�FRXQWULHV�LV�JURZLQJ�PXFK�PRUH�VORZO\��LW�LV�VWLOO�IRUHFDVW�WKDW�DURXQG�����ELOOLRQ�SHRSOH�ZLOO�EH�OLYLQJ�
LQ�FLWLHV�LQ�KLJK�LQFRPH�FRXQWULHV�E\�������:+2��������

7KH�UDSLGO\�JURZLQJ�VLJQLĆFDQFH�RI�FLWLHV�LQ�WKH�GHYHORSLQJ�ZRUOG��DQG�WKHLU�VXVWDLQHG�LPSRUWDQFH�LQ�WKH�
GHYHORSHG�ZRUOG��KDV�JUHDW�UHOHYDQFH�IRU�WKH�PLWLJDWLRQ�RI�FOLPDWH�FKDQJH��&LWLHV�DUH�FXUUHQWO\�UHVSRQVLEOH�
IRU���å����RI�HQHUJ\�XVH�DQG���å����RI�HQHUJ\�UHODWHG�JUHHQKRXVH�JDV��*+*��HPLVVLRQV��(GHQKRIHU�HW�
DO���������*LYHQ�WKH�QHHG�IRU�XUJHQW�FOLPDWH�DFWLRQ��,($��������XUEDQ�GHYHORSPHQW�GHFLVLRQV�WDNHQ�LQ�WKH�
QH[W�IHZ�\HDUV�ZLOO�EH�FUXFLDO�LQ�GHWHUPLQLQJ�WKH�VXFFHVV�RI�JOREDO�FOLPDWH�PLWLJDWLRQ�HIIRUWV��

0DQ\�HVWDEOLVKHG�FLWLHV�DUH�QRZ�VWUXJJOLQJ�WR�EUHDN�DZD\�IURP�HQHUJ\��DQG�FDUERQ�LQWHQVLYH�GHYHORSPHQW�
SDWKV�WKDW�KDYH�UHVXOWHG�LQ�KLJKHU�HQHUJ\�FRVWV�DQG�FDUERQ�HPLVVLRQV��DV�ZHOO�DV�WUDIĆF�FRQJHVWLRQ��DLU�
SROOXWLRQ��SRRU�SXEOLF�KHDOWK�DQG�D�UDQJH�RI�RWKHU�QHJDWLYH�LPSDFWV���8QGHU�WKH�ULJKW�FRQGLWLRQV��UDSLGO\�
JURZLQJ�FLWLHV�FRXOG�WDNH�HDUO\�VWHSV�WR�DYRLG�ORFNLQJ�WKHPVHOYHV�LQWR�VXFK�SDWKZD\V��+RZHYHU��PDQ\�
FLWLHV��DQG�SDUWLFXODUO\�WKRVH�LQ�WKH�GHYHORSLQJ�ZRUOG��ODFN�WKH�SROLWLFDO�ZLOO��WKH�ĆQDQFLDO�UHVRXUFHV�DQG�WKH�
LQVWLWXWLRQDO�FDSDFLWLHV�QHHGHG�WR�GR�VR��(GHQKRIHU�HW�DO���������$V�D�UHVXOW��DV�WKH�,3&&�QRWHV��WKH�DGRSWLRQ�
RI�FDUERQ�UHGXFWLRQ�LQLWLDWLYHV�LQ�FLWLHV�RIWHQ�GHSHQGV�RQ�FLW\�OHDGHUVè�DELOLW\�WR�UHODWH�FOLPDWH�FKDQJH�
PLWLJDWLRQ�HIIRUWV�WR�ORFDO�FR�EHQHĆWV��LELG����$�NH\�FR�EHQHĆW�IRU�UHVRXUFH�FRQVWUDLQHG�GHFLVLRQ�PDNHUV�LV�
WKH�DELOLW\�RI�LQYHVWPHQWV�LQ�HQHUJ\�HIĆFLHQF\�DQG�RWKHU�ORZ�FDUERQ�GHYHORSPHQW�PHDVXUHV�WR�JHQHUDWH�
HFRQRPLF�EHQHĆWV�IRU�WKH�FLW\��

,Q�WKLV�SDSHU��ZH�H[SORUH�WKH�HFRQRPLF�FDVH�IRU�ODUJH�VFDOH�LQYHVWPHQWV�LQ�FOLPDWH�PLWLJDWLRQ�DW�WKH�FLW\�VFDOH�
å�DQ�LVVXH�WKDW�VKRXOG�EH�RI�LQWHUHVW�WR�SROLF\�PDNHUV��LQYHVWRUV�DQG�VWDNHKROGHUV�DW�DOO�OHYHOV�ZLWK�LQWHUHVWV�
LQ�FLWLHV��:H�GR�WKLV�E\�FRQGXFWLQJ�D�FRPSDUDWLYH�DQDO\VLV�RI�WKH�UHVXOWV�RI�ĆYH�UHFHQWO\�FRPSOHWHG�VWXGLHV�
that assessed the potential for cost-effective investments in low-carbon measures across different sectors 
LQ�ĆYH�FLWLHV��/HHGV�&LW\�5HJLRQ�LQ�WKH�8QLWHG�.LQJGRP��-RKRU�%DKUX��LQFOXGLQJ�3DVLU�*XGDQJ��LQ�0DOD\VLD��
/LPD�&DOODR�LQ�3HUX��3DOHPEDQJ�LQ�,QGRQHVLD�DQG�.RONDWD�LQ�,QGLD��VHH�*RXOGVRQ��.HUU��7RSL�HW�DO��������
*RXOGVRQ��&ROHQEUDQGHU��3DSDUJ\URSRXORX��HW�DO��������*RXOGVRQ��0F$QXOOD��6DNDL��HW�DO��������*RXOGVRQ��
.HUU��0F$QXOOD��HW�DO��������*RXOGVRQ��.HUU��0F$QXOOD��HW�DO���������7KHVH�ERWWRP�XS�VWXGLHV�HYDOXDWHG�
WKH�FRVW�DQG�FDUERQ�HIIHFWLYHQHVV�RI�GHSOR\LQJ��DW�VFDOH��D�ZLGH�DUUD\�RI�PHDVXUHV�LQ�GLIIHUHQW�VHFWRUV��7KH�
SRWHQWLDO�HQHUJ\��HFRQRPLF�DQG�FDUERQ2�VDYLQJV�ZHUH�FRPSDUHG�WR�WKH�OLNHO\�LPSDFWV�RI�êEXVLQHVV�DV�XVXDOë�
�%$8��PRGHV�RI�GHYHORSPHQW�RQ�HQHUJ\�XVH��HQHUJ\�ELOOV�DQG�FDUERQ�HPLVVLRQV��

7KLV�SDSHU�FRPSDUHV�WKH�WRWDO�LQYHVWPHQW�QHHGV��SD\EDFN�SHULRGV�DQG�SRWHQWLDO�HPLVVLRQ�UHGXFWLRQV�
DYDLODEOH�LQ�WKH�ĆYH�FLWLHV�IURP������WR�������7KH�DQDO\VLV�KLJKOLJKWV�VRPH�VLJQLĆFDQW�GLIIHUHQFHV�LQ�
WKH�OHYHO�DQG�FRPSRVLWLRQ�RI�HQHUJ\�FRQVXPSWLRQ�DQG�*+*�HPLVVLRQV�LQ�WKH�ĆYH�FLWLHV��EXW�LQ�HDFK�FDVH�
it reveals the presence of substantial opportunities for economically attractive forms of low-carbon 
GHYHORSPHQW��:KLOH�WKHVH�FLWLHV�FDQQRW�EH�VDLG�WR�IXOO\�UHSUHVHQW�WKH�YDULHW\�RI�XUEDQ�FHQWUHV�WKDW�
H[LVW�WRGD\��WKH\�DUH�JHRJUDSKLFDOO\�GLYHUVH��DUH�IRXQG�LQ�KLJK�LQFRPH��WKH�8.���XSSHU�PLGGOH�LQFRPH�
�0DOD\VLD�DQG�3HUX��DQG�ORZHU�PLGGOH�LQFRPH��,QGLD�DQG�,QGRQHVLD��FRXQWULHV��DQG�DUH�SXUVXLQJ�D�UDQJH�
RI�GHYHORSPHQW�PRGHV��7KH�FRPSDUDWLYH�DQDO\VLV�WKHUHIRUH�LOOXVWUDWHV�D�UDQJH�RI�WKH�GLIIHUHQW�OHYHOV�
DQG�WUHQGV�LQ�HFRQRPLF�JURZWK��HQHUJ\�FRQVXPSWLRQ�DQG�FDUERQ�HPLVVLRQV�IRXQG�LQ�PDQ\�FLWLHV�DURXQG�
WKH�ZRUOG��2XU�DQDO\VLV�DOVR�SXWV�WKH�ĆQGLQJV�LQ�WKH�EURDGHU�FRQWH[W�RI�FOLPDWH�PLWLJDWLRQ��,Q�SDUWLFXODU��
we examine whether, and how, these economically attractive opportunities could lead to the deeper, 
transformative low-carbon transitions that will be needed in the world’s cities if we are to achieve climate 
PLWLJDWLRQ�WDUJHWV�LQ�WKH�ORQJHU�WHUP��

6HFWLRQ���RXWOLQHV�WKH�PHWKRGRORJLHV�HPSOR\HG�IRU�WKH�FLW\�VWXGLHV�DQG�WKLV�FRPSDUDWLYH�DQDO\VLV��6HFWLRQb��
SUHVHQWV�DQG�FRPSDUHV�WKH�KHDGOLQH�ĆQGLQJV�IURP�WKH�ĆYH�FLW\�VWXGLHV��LQFOXGLQJ�WRWDO�LQYHVWPHQWV�QHHGV��

�� �:H�FRQVLGHU�WKH�FDUERQ�HPLVVLRQV�IURP�GLIIHUHQW�IRUPV�RI�HQHUJ\�FRQVXPSWLRQ�DQG�VRPH�QRQ�FDUERQ�*+*�HPLVVLRQV�IURP�WKH�
LQGXVWULDO�DQG�ZDVWH�VHFWRUV��:H�FRQVLGHU�PHDVXUHV�WKDW�UHGXFH�DQ\�RI�WKHVH�HPLVVLRQV�WR�EH�êORZ�FDUERQ�PHDVXUHVë�
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HFRQRPLF�UHWXUQV��SD\EDFN�SHULRGV�DQG�FDUERQ�VDYLQJV�UHODWLYH�WR�%$8�WUHQGV��,W�DOVR�VHHNV�WR�FRQWH[WXDOL]H�
WKH�LPSDFW�RI�HFRQRPLFDOO\�DWWUDFWLYH�IRUPV�RI�ORZ�FDUERQ�GHYHORSPHQW�LQ�FLWLHV�E\�HYDOXDWLQJ�WKH�WLPH�WKDW�
LW�ZLOO�WDNH�FDUERQ�HPLVVLRQV�WR�UHJDLQ�WKH�OHYHOV�WKH\�ZRXOG�KDYH�DFKLHYHG�XQGHU�%$8�FRQGLWLRQV�DIWHU�YHU\�
VXEVWDQWLDO�LQYHVWPHQWV�LQ�ORZ�FDUERQ�PHDVXUHV�KDYH�EHHQ�PDGH��6HFWLRQ���ORRNV�LQ�PRUH�GHWDLO�DW�HDFK�RI�
WKH�ĆYH�FLWLHV�LQ�WXUQ��GLVFXVVLQJ�VSHFLĆF�ORZ�FDUERQ�RSSRUWXQLWLHV�DYDLODEOH�LQ�HDFK�FLW\�DQG�IRFXVLQJ�RQ�D�
VHFWRU�RI�SDUWLFXODU�LPSRUWDQFH�LQ�HDFK�RQH��6HFWLRQ���FRQVLGHUV�WKH�JOREDO�LPSOLFDWLRQV�RI�WKLV�UHVHDUFK�DQG�
LGHQWLĆHV�VRPH�RI�WKH�WHFKQLFDO��ĆQDQFLDO�DQG�LQVWLWXWLRQDO�FDSDFLWLHV�WKDW�ZRXOG�QHHG�WR�EH�GHYHORSHG�LI�WKH�
economically attractive options are to be widely exploited, and in a way that moves the city towards deeper, 
ZLGHU�GHFDUERQL]DWLRQ��7KLV�XQGHUSLQV�D�GLVFXVVLRQ�RI�WKH�SROLF\�WRROV�DQG�ĆQDQFLQJ�PHFKDQLVPV�DYDLODEOH�WR�
GHFLVLRQ�PDNHUV��6HFWLRQ���FRQVLGHUV�WZR�GLIIHUHQW�VFHQDULRV�IRU�ODUJH�VFDOH�ORZ�FDUERQ�LQYHVWPHQW�LQ�FLWLHV��
DQG�WKHUHE\�H[SORUHV�WKH�SRWHQWLDO�FRQWULEXWLRQ�WKDW�HFRQRPLFDOO\�DWWUDFWLYH�PHDVXUHV�FRXOG�SOD\�LQ�GULYLQJ�
PRUH�WUDQVIRUPDWLYH�FKDQJH�
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2. METHODOLOGY
7KH�EDVLF�PHWKRGRORJ\�XVHG�LQ�WKH�FLW\�VWXGLHV�LQFOXGHV�WKUHH�VWDJHV�

��� $Q�DVVHVVPHQW�RI�UHFHQW�WUHQGV�LQ�WKH�FLW\èV�HQHUJ\�XVH��FRVWV�DQG�*+*�HPLVVLRQV�DQG�RI�WKH�
LPSOLFDWLRQV�RI�WKHVH�WUHQGV�FRQWLQXLQJ�IRU�WKH�QH[W�GHFDGH��WKH�%$8�EDVHOLQHV���

��� $Q�HYDOXDWLRQ�RI�WKH�FRVWV��EHQHĆWV�DQG�FDUERQ�VDYLQJ�SRWHQWLDO�RI�D�ZLGH�UDQJH�RI�WKH�ORZ�FDUERQ�
PHDVXUHV�WKDW�FRXOG�EH�DGRSWHG�LQ�GLIIHUHQW�VHFWRUV�LQ�WKH�FLW\�LQ�WKH�QH[W�GHFDGH��DQG�

��� $Q�DJJUHJDWLRQ�RI�WKH�ĆQGLQJV�DQG�WKH�SUHVHQWDWLRQ�RI�WKH�HFRQRPLF�FDVH�IRU�LQYHVWPHQW�LQ�WKHVH�
RSWLRQV�DW�VFDOH�LQ�GLIIHUHQW�VHFWRUV�LQ�WKH�FLW\�LQ�WKH�QH[W�GHFDGH�� 

7KLV�FRPSDUDWLYH�DQDO\VLV�DGGLWLRQDOO\�LQFOXGHV�D�QHZ�FDOFXODWLRQ��WKH�7LPH�WR�5HDFK�%$8�/HYHOV�RI�
(PLVVLRQV��75(%/(��SRLQW��IRU�GLIIHUHQW�OHYHOV�RI�ORZ�FDUERQ�LQYHVWPHQW�LQ�HDFK�FLW\��7KLV�LV�H[SODLQHG�LQ�
GHWDLO�EHORZ��

2.1 Setting the scope and boundaries of the city studies
*HRJUDSKLFDOO\��HDFK�VWXG\�IRFXVHG�RQ�D�PHWURSROLWDQ�DUHD�RU�FLW\�UHJLRQ�GHWHUPLQHG�LQ�FRQMXQFWLRQ�ZLWK�
ORFDO�JRYHUQPHQW�SDUWQHUV��7KLV�DOORZHG�XV�WR�FRQVLGHU�HQHUJ\�XVH�ZLWKLQ�WKH�EURDGHU�WUDYHO�WR�ZRUN�DUHD�
WKDW�ZDV�XQGHU�WKH�LQćXHQFH�RI�WKH�PHWURSROLWDQ�JRYHUQPHQW��

7HPSRUDOO\��WKH�VWXGLHV�IRFXVHG�RQ�WKH�PHGLXP�WHUP��EDVLQJ�%$8�FDOFXODWLRQV�RQ�WKH�ODVW�������\HDUV�DQG�
DVVHVVLQJ�WKH�LPSDFWV�RI�DGRSWLQJ�ORZ�FDUERQ�RSWLRQV�LQ�WKH�QH[W�������\HDUV�4�7KLV�KHOSHG�WR�HQVXUH�WKDW�
WKH�ĆQGLQJV�DUH�UHOHYDQW�WR�FXUUHQW�GHFLVLRQ�PDNHUV�ZLWKRXW�PDNLQJ�WKH�VWXG\�VR�ORQJ�WHUP�LQ�LWV�RULHQWDWLRQ�
WKDW�LW�ORVHV�SUDFWLFDO�UHOHYDQFH�WR�FXUUHQW�SROLWLFDO�OHDGHUV�DQG�SROLF\�PDNHUV��

(FRQRPLFDOO\��HDFK�VWXG\�IRFXVHG�RQ�WKH�GLUHFW��SULYDWH�ĆQDQFLDO�FRVWV�DQG�EHQHĆWV�RI�WKH�GLIIHUHQW�ORZ�
FDUERQ�PHDVXUHV�WKDW�FRXOG�EH�DGRSWHG�LQ�HDFK�FLW\��0DQ\�VXFK�PHDVXUHV�KDYH�SRWHQWLDOO\�VLJQLĆFDQW�VRFLDO�
FR�FRVWV�DQG�FR�EHQHĆWV��IRU�H[DPSOH�LQ�WKH�IRUP�RI�GLVWULEXWLRQDO�FRQVHTXHQFHV��HQYLURQPHQWDO�LPSDFWV�DQG�
ZLGHU�HFRQRPLF�PXOWLSOLHU�HIIHFWV��7KHVH�DUH�QRW�IRUPDOO\�FRQVLGHUHG�LQ�WKH�TXDQWLWDWLYH�DQDO\VLV�SUHVHQWHG�
KHUH��7KLV�LV�QRW�PHDQW�WR�GRZQSOD\�WKHLU�VLJQLĆFDQFH��WKH�SUHVHQFH�RI�FR�EHQHĆWV�VXFK�DV�LPSURYHG�SXEOLF�
KHDOWK�RU�HPSOR\PHQW�FUHDWLRQ�ZRXOG�VWUHQJWKHQ�WKH�FDVH�DQG�WKH�SUHVHQFH�RI�FR�FRVWV�VXFK�DV�GHWHULRUDWHG�
SXEOLF�KHDOWK�RU�LQGXFHG�VNLOOV�VKRUWDJHV�FRXOG�ZHDNHQ�WKH�FDVH�IRU�LQYHVWPHQW�LQ�SDUWLFXODU�PHDVXUHV��
&DUHIXO�GHVLJQ�DQG�GHOLYHU\�ZLOO�EH�QHHGHG�WR�PD[LPL]H�FR�EHQHĆWV�DQG�PLQLPL]H�FR�FRVWV��+RZHYHU��WKH�
QDUURZHU�DQDO\VLV�SUHVHQWHG�LQ�WKH�VWXGLHV�UHćHFWV�WKH�UHDOLW\�WKDW�RIWHQ�WKH�GLUHFW�SULYDWH�HFRQRPLF�FDVH�
has to be demonstrated before policy-makers can start to consider potential investments and their wider 
LPSDFWV��

7HFKQLFDOO\��LQ�WHUPV�RI�FDUERQ�DFFRXQWLQJ��HDFK�RI�WKH�VWXGLHV�FRQVLGHUHG�*+*�HPLVVLRQV�IURP�WKH�
PHWURSROLWDQ�DUHD��LQFOXGLQJ�WKRVH�IURP�GLUHFW�FRQVXPSWLRQ�RI�IXHOV�DQG�ZDVWH�PDQDJHPHQW�IDFLOLWLHV�ZLWKLQ�
ORFDO�DXWKRULWLHVè�UHDFK��VR�FDOOHG�6FRSH���HPLVVLRQV��DQG�WKRVH�SURGXFHG�E\�JHQHUDWLQJ�WKH�HOHFWULFLW\�
FRQVXPHG�ZLWKLQ�WKH�FLW\��6FRSH���HPLVVLRQV���7KH�VWXGLHV�WKHUHIRUH�WRRN�LQWR�DFFRXQW�WKH�HQHUJ\�PL[��
FDUERQ�LQWHQVLW\�DQG�WKH�SURGXFWLRQ�DQG�WUDQVPLVVLRQ�HIĆFLHQFLHV�RI�HOHFWULFLW\�VXSSO\�WR�WKH�WUDQVPLVVLRQ�
JULG�RU�QHWZRUN�VHUYLQJ�WKH�FLW\��1RQH�RI�WKH�VWXGLHV�FRQVLGHUHG�HPEHGGHG�HQHUJ\�RU�FDUERQ�LQ�WKH�JRRGV�RU�
VHUYLFHV�SURGXFHG�RU�FRQVXPHG�ZLWKLQ�WKH�FLW\��6FRSH���HPLVVLRQV���7KH�VWXGLHV�WKXV�IRFXVHG�RQ�WHUULWRULDO�
HPLVVLRQV�ZLWKLQ�HDFK�FLW\��ZLWK�FRQVXPSWLRQ�EDVHG�HPLVVLRQV�EHLQJ�FRQVLGHUHG�IRU�HOHFWULFLW\�XVH�RQO\�

2.2 Calculating business-as-usual trends
7KH�VWXGLHV�ĆUVW�VRXJKW�WR�PDS�WKH�OHYHOV�DQG�FRPSRVLWLRQ�RI�HQHUJ\�VXSSO\�DQG�GHPDQG�LQ�HDFK�FLW\��7KH�
%$8�EDVHOLQHV�XVHG�LQ�WKLV�FRPSDUDWLYH�DQDO\VLV�DUH�EDVHG�RQ�DQ�H[WUDSRODWLRQ�RI�WUHQGV�EHWZHHQ������DQG�
�����WKURXJK�WR������LQ�HDFK�FLW\��'DWD�ZHUH�FROOHFWHG�IURP�DFDGHPLF�OLWHUDWXUH��JRYHUQPHQW�DJHQFLHV�DQG�

�� 7KH�EDVLF�PHWKRGRORJ\�ZDV�GHYHORSHG�DV�SDUW�RI�D�VWXG\�FRPPLVVLRQHG�IRU�WKH�/HHGV�&LW\�5HJLRQ�LQ�������6HH�*RXOGVRQ��.HUU��7RSL�
HW�DO��������

�� 7R�HQDEOH�FRPSDULVRQV�EHWZHHQ�WKH�UHVXOWV�RI�WKH���VWXGLHV��WKH�WHPSRUDO�ERXQGDULHV�RI�VRPH�RI�WKH�VWXGLHV�KDYH�EHHQ�DOWHUHG�VR�
WKDW�WKH\�DOO�FRQVLVWHQWO\�FRQVLGHU�WKH�SHULRG�IURP������WR������
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LQGXVWU\�UHSRUWV�WR�GHYHORS�WKHVH�EDVHOLQHV��ZKLFK�ZHUH�WKHQ�UHYLHZHG�E\�SURMHFW�VWHHULQJ�FRPPLWWHHV�DQG�
VWDNHKROGHU�SDQHOV�WR�HQVXUH�WKHLU�DFFXUDF\�DQG�UHOHYDQFH��'DWD�VRXUFHV�DUH�IXOO\�GHWDLOHG�LQ�WKH�UHSRUWV�IRU�
HDFK�FLW\�VWXG\��*RXOGVRQ��.HUU��7RSL�HW�DO��������*RXOGVRQ��&ROHQEUDQGHU��3DSDUJ\URSRXORX��HW�DO��������
*RXOGVRQ��0F$QXOOD��6DNDL��HW�DO��������*RXOGVRQ��&ROHQEUDQGHU��6XGPDQW��HW�DO��������*RXOGVRQ��.HUU��
0F$QXOOD��HW�DO���������)DFWRUV�VXFK�DV�HFRQRPLF�JURZWK��SRSXODWLRQ�JURZWK��FKDQJLQJ�FRQVXPHU�EHKDYLRU�
DQG�FKDQJLQJ�OHYHOV�RI�HQHUJ\�HIĆFLHQF\�ZHUH�WDNHQ�LQWR�DFFRXQW�

2.3 Identifying and evaluating low-carbon options
/RQJOLVWV�RI�WKH�ORZ�FDUERQ�PHDVXUHV�WKDW�FRXOG�EH�DGRSWHG�LQ�WKH�UHVLGHQWLDO��FRPPHUFLDO��LQGXVWULDO��
WUDQVSRUW�DQG�ZDVWH�VHFWRUV�RI�HDFK�FLW\�ZHUH�GHYHORSHG�IRU�HDFK�FLW\���7KHVH�OLVWV�ZHUH�GHULYHG�IURP�
H[WHQVLYH�OLWHUDWXUH�VHDUFKHV�DQG�LQSXW�IURP�LQ�FRXQWU\�SDUWQHUV��,Q�FRQVXOWDWLRQ�ZLWK�WKH�SURMHFW�VWHHULQJ�
JURXSV�DQG�VWDNHKROGHU�SDQHOV��WKH�ORQJOLVWV�ZHUH�FXW�GRZQ�WR�VKRUWOLVWV�RI�WKRVH�PHDVXUHV�WKDW�ZHUH�
FRQVLGHUHG�DSSURSULDWH�IRU�ORFDO�FOLPDWHV��FXOWXUHV�RU�VRFLR�HFRQRPLF�VWUXFWXUHV��7KH�SHUIRUPDQFH�RI�
VKRUWOLVWHG�PHDVXUHV�ZDV�WKHQ�DVVHVVHG�EDVHG�RQ�WKHLU�FDSLWDO��UXQQLQJ�DQG�PDLQWHQDQFH�FRVWV��IRFXVLQJ�RQ�
WKH�PDUJLQDO�FRVWV�RI�DGRSWLQJ�D�ORZHU�FDUERQ�DOWHUQDWLYH�DQG�WKH�UHGXFWLRQV�LQ�HQHUJ\�XVH��HQHUJ\�ELOOV�DQG�
FDUERQ�HPLVVLRQV�WKDW�FRXOG�EH�DFKLHYHG�ZHUH�WKH\�WR�EH�GHSOR\HG�DW�FLW\�VFDOH�

)RU�WKH�/HHGV�&LW\�5HJLRQ��GDWD�RQ�WKH�SHUIRUPDQFH�RI�GLIIHUHQW�ORZ�FDUERQ�RSWLRQV�DQG�WKH�VFRSH�IRU�WKHLU�
GHSOR\PHQW�ZHUH�GUDZQ�IURP�PRGHOV�WKDW�KDG�DOUHDG\�EHHQ�GHYHORSHG�IRU�WKH�8.�'HSDUWPHQW�RI�(QHUJ\�
DQG�&OLPDWH�&KDQJH�DQG�WKH�8.�&RPPLWWHH�RQ�&OLPDWH�&KDQJH��7KH�GDWD�ZHUH�VXEMHFWHG�WR�UHYLHZ�E\�D�
SURMHFW�VWHHULQJ�FRPPLWWHH�DQG�RWKHU�VWDNHKROGHUV�DW�WKH�ORFDO�OHYHO��DQG�DGMXVWPHQWV�ZHUH�PDGH�ZKHUH�
QHFHVVDU\�WR�XSGDWH�ĆJXUHV�DQG�HQVXUH�ORFDO�UHOHYDQFH��6XFK�PRGHOV�GLG�QRW�H[LVW�IRU�WKH�RWKHU�FLWLHV��VR�
GDWD�ZHUH�LQVWHDG�JHQHUDWHG�WKURXJK�H[WHQVLYH�OLWHUDWXUH�UHYLHZV��,Q�HDFK�FDVH��WKHVH�GDWD�ZHUH�UHYLHZHG��
XSGDWHG�DQG�DGMXVWHG�IRU�ORFDO�UHOHYDQFH�E\�WKH�SURMHFW�VWHHULQJ�FRPPLWWHH�DQG�RWKHU�VWDNHKROGHUV��
LQFOXGLQJ�UHSUHVHQWDWLYHV�RI�QDWLRQDO�JRYHUQPHQWV��FLW\�DXWKRULWLHV��GHYHORSPHQW�DJHQFLHV��LQGXVWU\�JURXSV��
FLYLO�VRFLHW\�RUJDQL]DWLRQV�DQG�ORFDO�XQLYHUVLWLHV��'DWD�VRXUFHV�DQG�IXOO�OLVWV�RI�SDUWLFLSDQWV�RQ�VWHHULQJ�
JURXSV�DQG�VWDNHKROGHU�SDQHOV�DUH�IXOO\�GHWDLOHG�LQ�WKH�UHSRUWV�IRU�HDFK�FLW\�VWXG\�

$V�HDFK�PHDVXUH�FRXOG�EH�LQ�SODFH�IRU�PDQ\�\HDUV��FKDQJLQJ�UHDO�HQHUJ\�SULFHV�DQG�FDUERQ�LQWHQVLWLHV�RI�
HOHFWULFLW\�ZHUH�FRQVLGHUHG��$�VWDQGDUG�UHDO��L�H��DIWHU�LQćDWLRQ��SULYDWH�LQWHUHVW�UDWH�RI����ZDV�XVHG�WR�
HYDOXDWH�WKH�HFRQRPLF�FDVH�IRU�LQYHVWPHQW��

7KH�HVWLPDWHV�GHYHORSHG�GXULQJ�WKHVH�SURFHVVHV�ZHUH�WKHQ�XVHG�WR�GHYHORS�DQ�DVVHVVPHQW�RI�WKH�OLNHO\�
OLIHWLPH�HFRQRPLF�DQG�FDUERQ�VDYLQJV�IURP�HDFK�RSWLRQ�ZKHQ�GHSOR\HG�DW�VFDOH��%DVHG�RQ�WKLV��PHDVXUHV�
ZHUH�SXW�LQWR�êOHDJXH�WDEOHVë�UDQNLQJ�WKHP�LQ�RUGHU�RI�L��WKH�FDUERQ�VDYLQJV�WKDW�WKH\�JHQHUDWH�RYHU�WKHLU�
OLIHWLPH��WRWDO�HPLVVLRQV�UHGXFWLRQ��DQG�LL��WKH�FRVW�HIIHFWLYHQHVV�RI�WKHVH�OLIHWLPH�FDUERQ�VDYLQJV��WKH�YDOXH�
RI�HFRQRPLF�VDYLQJV�SHU�XQLW�RI�HPLVVLRQV�UHGXFWLRQ���7KHVH�OHDJXH�WDEOHV�SURYLGHG�DQ�LQGLFDWLRQ�RI�WKH�
SRWHQWLDO�LPSDFWV�RI�GHSOR\LQJ�DQ\�LQGLYLGXDO�PHDVXUH�LQGHSHQGHQWO\��L�H��ZLWKRXW�UHO\LQJ�RQ�WKH�DGRSWLRQ�RI�
DQ\�RWKHU�PHDVXUH��6KRUW�YHUVLRQV�RI�WKH�OHDJXH�WDEOHV�IRU�WKH�ĆYH�FLWLHV�DUH�LQFOXGHG�LQ�$QQH[���

2.4 Calculating potential savings at the city scale
7KH�OHDJXH�WDEOHV�UHćHFW�WKH�FRVW�HIIHFWLYHQHVV�RI�WKH�FDUERQ�VDYLQJV�IURP�D�SDUWLFXODU�PHDVXUH��EXW�WR�
JHQHUDWH�WKHVH�ZH�DOVR�DVVHVV�WKH�FRVW�HIIHFWLYHQHVV�RI�WKH�PHDVXUHV�WKHPVHOYHV�LQ�SXUHO\�HFRQRPLF�WHUPV��
:H�GHĆQH�D�FRVW�HIIHFWLYH�PHDVXUH�DV�RQH�WKDW�JHQHUDWHV�ĆQDQFLDO�UHWXUQV�RYHU�LWV�OLIHWLPH�JUHDWHU�WKDQ�LWV�
OLIHWLPH�FRVWV��ZLWK�FRVWV�DQG�EHQHĆWV�DVVHVVHG�XVLQJ�D�SULYDWH�UHDO�LQWHUHVW�UDWH�RI�����7KH�FRVW�HIIHFWLYH�
VFHQDULRV�XVHG�LQ�WKLV�FRPSDUDWLYH�DQDO\VLV�ZHUH�GHYHORSHG�E\�DJJUHJDWLQJ�WKH�LQYHVWPHQW�QHHGV��HQHUJ\�
ELOO�VDYLQJV�DQG�HPLVVLRQV�UHGXFWLRQV�IURP�GHSOR\LQJ�WKH�FRVW�HIIHFWLYH�PHDVXUHV�DYDLODEOH�WR�D�FLW\�

:KHQ�GHWHUPLQLQJ�WKH�DJJUHJDWHG�SRWHQWLDO�VDYLQJV�DFURVV�D�VHFWRU�RU�DFURVV�WKH�FLW\�HFRQRP\��ZH�
IDFWRUHG�LQ�WKH�HIIHFW�RI�HDFK�PHDVXUH�RQ�WKH�SRWHQWLDO�HQHUJ\�VDYLQJV�RI�RWKHU�PHDVXUHV�WR�GHYHORS�
UHDOLVWLF�DVVHVVPHQW�RI�WKHLU�FRPELQHG�LPSDFW��)RU�H[DPSOH��ZKHQ�FDOFXODWLQJ�WKH�FDUERQ�VDYLQJV�IURP�
DGRSWLQJ�PDQGDWRU\�HQHUJ\�SHUIRUPDQFH�VWDQGDUGV�IRU�DLU�FRQGLWLRQHUV��WKH�UHGXFHG�FRROLQJ�ORDG�IURP�

�� /RZ�FDUERQ�PHDVXUHV�LQ�WKH�HOHFWULFLW\�VHFWRU�ZHUH�DOVR�FRQVLGHUHG�LQ�WKH���GHYHORSLQJ�FRXQWU\�FLWLHV��EXW�DV�JHQHUDWLRQ�LV�
JHQHUDOO\�EH\RQG�WKH�FRQWURO�RI�FLW\�DXWKRULWLHV��WKH\�DUH�QRW�FRQVLGHUHG�LQ�WKLV�DQDO\VLV��/RZ�FDUERQ�PHDVXUHV�IRU�WKH�ZDVWH�VHFWRU�
ZHUH�QRW�FRQVLGHUHG�LQ�WKH�/HHGV�&LW\�5HJLRQ�VWXG\��
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WKH�LQWURGXFWLRQ�RI�JUHHQ�EXLOGLQJ�VWDQGDUGV�ZDV�WDNHQ�LQWR�DFFRXQW��6LPLODUO\��VRPH�FRVW�HIIHFWLYH�
measures were not included in the cost-effective scenario because they were mutually exclusive with more 
HFRQRPLFDOO\�DWWUDFWLYH�ORZ�FDUERQ�RSWLRQV�

$�VHFRQG�VFHQDULR�ZDV�GHYHORSHG�WR�GHWHUPLQH�WKH�SRWHQWLDO�HFRQRPLF�DQG�FDUERQ�VDYLQJV�WKDW�FRXOG�EH�
UHDOL]HG�LQ�HDFK�FLW\�LI�WKH�UHWXUQV�IURP�WKH�FRVW�HIIHFWLYH�VFHQDULR�ZHUH�UHLQYHVWHG�LQ�DGGLWLRQDO�PHDVXUHV��
7KLV�SURGXFHG�D�êFRVW�QHXWUDOë�EXQGOH�RI�PHDVXUHV��ZKLFK�ZH�GHĆQH�DV�D�EXQGOH�RI�PHDVXUHV�WKDW�FRXOG�
be adopted at no net cost on commercial terms over all of the measures’ lifetimes, with the returns from 
WKH�FRVW�HIIHFWLYH�LQYHVWPHQWV�EHLQJ�XVHG�WR�SD\�IRU�VRPH�QRQ�FRVW�HIIHFWLYH�LQYHVWPHQWV��7KHVH�EXQGOHV�
ZHUH�FRPSLOHG�E\�ZRUNLQJ�GRZQ�WKURXJK�WKH�OHDJXH�WDEOHV�RI�WKH�FRVW�HIIHFWLYHQHVV�RI�FDUERQ�VDYLQJV��WKDW�
LQFOXGHG�DVVHVVPHQWV�RI�WKH�FRVW�HIIHFWLYHQHVV�RI�WKH�PHDVXUHV�WKHPVHOYHV��ZLWK�XV�DGGLQJ�PHDVXUHV�WR�WKH�
EXQGOH�XQWLO�DOO�WKH�VDYLQJV�IURP�WKH�FRVW�HIIHFWLYH�RSWLRQV�KDG�EHHQ�UH�LQYHVWHG��

:KLOH�WKLV�DQDO\VLV�FRQVLGHUV�FRVWV�DQG�EHQHĆWV�DFURVV�WKH�FLW\�DV�D�ZKROH��ZLWK�WKH�FLW\�LWVHOI�EHLQJ�VHHQ�DV�
WKH�IXQFWLRQLQJ�HFRQRPLF�XQLW��LW�VKRXOG�EH�QRWHG�WKDW�FRVW�UHFRYHU\�PHFKDQLVPV�ZRXOG�QHHG�WR�EH�LQ�SODFH�
IRU�ĆQDQFLDO�VDYLQJV�IURP�FRVW�HIIHFWLYH�ORZ�FDUERQ�PHDVXUHV�WR�EH�FDSWXUHG�DQG�UHLQYHVWHG�RU�IHG�EDFN�WR�
WKH�LQYHVWRUV�

2.5 The TREBLE point
,W�LV�LPSRUWDQW�WR�VWUHVV�WKDW�ZKLOH�ORZ�FDUERQ�LQYHVWPHQWV�FRXOG�UHGXFH�HQHUJ\�XVH�DQG�FDUERQ�HPLVVLRQV�
LQ�WKH�VKRUW�WR�PHGLXP�WHUP��LQ�WKH�ORQJHU�WHUP�WKH�FRQWULEXWLRQ�RI�VXFK�LQYHVWPHQWV�PD\�EH�RXWZHLJKHG�
E\�WKH�LPSDFWV�RI�RQ�JRLQJ�SRSXODWLRQ�DQG�HFRQRPLF�JURZWK��7KLV�FRXOG�EH�WKH�FDVH�HYHQ�LI�RQJRLQJ�
JURZWK�DIWHU�ORZ�FDUERQ�LQYHVWPHQW�LV�PRUH�HQHUJ\�HIĆFLHQW�DQG�OHVV�FDUERQ�LQWHQVLYH�WKDQ�LW�ZRXOG�
KDYH�EHHQ�ZLWKRXW�VXFK�LQYHVWPHQW��7R�FRQVLGHU�WKH�LPSDFWV�RI�ORZ�FDUERQ�LQYHVWPHQWV�LQ�WKH�FRQWH[W�RI�
RQJRLQJ�JURZWK��ZH�GHYHORS�WKH�FRQFHSW�RI�WKH�75(%/(�SRLQW��7KLV�FRPSDUHV�WKH�WLPH�WDNHQ�IRU�HPLVVLRQV�
with investment in low carbon measures to reach the level that would have been realized without such 
LQYHVWPHQW�XQGHU�WKH�%$8�VFHQDULR�LQ�D�UHIHUHQFH�\HDU��LQ�WKLV�FDVH�������$�SRVLWLYH�QXPEHU�VXJJHVWV�WKDW�
ZLWK�LQYHVWPHQW�WKH�%$8�OHYHO�RI�HPLVVLRQV�IRUHFDVW�IRU������ZRXOG�VWLOO�EH�UHDOL]HG�EXW�D�QXPEHU�RI�\HDUV�
ODWHU��D�QHJDWLYH�QXPEHU�VXJJHVWV�WKDW�ZLWK�LQYHVWPHQW�WKH�%$8�OHYHO�RI�HPLVVLRQV�IRUHFDVW�IRU������ZRXOG�
EH�UHDOL]HG�D�QXPEHU�RI�\HDUV�HDUOLHU��$�SRVLWLYH�YDOXH�LQGLFDWHV�WKDW�HPLVVLRQV�ZLWK�DQG�ZLWKRXW�ORZ�FDUERQ�
LQYHVWPHQWV�DUH�LQFUHDVLQJ�RYHU�WLPH��D�QHJDWLYH�YDOXH�WKDW�WKH\�DUH�GHFUHDVLQJ�RYHU�WLPH��,I�HPLVVLRQV�DIWHU�
LQYHVWPHQWV�DUH�XQOLNHO\�WR�UHDFK�WKH�%$8�UHIHUHQFH�SRLQW�LQ�WKH�IRUHVHHDEOH�IXWXUH��WKHUH�LV�QR�75(%/(�
SRLQW�

,Q�FDOFXODWLQJ�75(%/(�SRLQWV�IRU�WKH�FRVW�HIIHFWLYH�DQG�FRVW�QHXWUDO�VFHQDULRV�IRU�HDFK�FLW\��ZH�KDYH�
DVVXPHG�WKDW�WKH�FLWLHV�PDLQWDLQ�WKH�ORZHU�FDUERQ�LQWHQVLW\�RI�JURZWK�WKDW�FRPHV�ZLWK�LQYHVWPHQW�LQ�ORZ�
FDUERQ�PHDVXUHV��7KLV�LV�SODXVLEOH�JLYHQ�WKH�ORQJ�OLIHVSDQ�RI�PDQ\�RSWLRQV��VXFK�DV�JUHHQ�EXLOGLQJ�VWDQGDUGV��
PDQGDWRU\�HQHUJ\�SHUIRUPDQFH�VWDQGDUGV�DQG�SXEOLF�WUDQVSRUW�LQIUDVWUXFWXUH��

*LYHQ�WKH�UDSLG�DFFXPXODWLRQ�DQG�ORQJ�OLIH�RI�FDUERQ�LQ�WKH�HDUWKèV�DWPRVSKHUH��WKH�LPPHGLDWH�FDUERQ�
VDYLQJV�IURP�WKHVH�LQYHVWPHQWV�DUH�LPSRUWDQW�LQ�WKHPVHOYHV��7KH�DQDO\WLFDO�YDOXH�RI�WKH�75(%/(�SRLQW�OLHV�
LQ�UHYHDOLQJ�WKH�DPRXQW�RI�WLPH�WKDW�D�SDUWLFXODU�ORZ�FDUERQ�LQYHVWPHQW�FDQ�JDLQ�IRU�D�FLW\�VHHNLQJ�RYHUDOO�
DQG�SHUPDQHQW�HPLVVLRQ�UHGXFWLRQV�LQ�WKH�FRQWH[W�RI�RQJRLQJ�JURZWK��(FRQRPLFDOO\�DWWUDFWLYH�ORZ�FDUERQ�
PHDVXUHV�ZRXOG�EX\�VXFK�D�FLW\�WLPH��EXW�WR�VXVWDLQ�FXWV�LQ�LWV�WRWDO�HPLVVLRQV�LQ�WKH�ORQJHU�WHUP�LQ�D�FRQWH[W�
RI�RQJRLQJ�JURZWK��LW�ZRXOG�KDYH�WR�LQYHVW�LQ�IXUWKHU�PHDVXUHV�ZLWK�JUHDWHU�WUDQVIRUPDWLYH�SRWHQWLDO�ZLWKLQ�
WKH�SHULRG�GHVFULEHG�E\�WKH�75(%/(�SRLQW�

2.6 Assumptions and limitations
7KH�UHVXOWV�RI�HDFK�VWXG\��DQG�WKHUHIRUH�DOVR�RI�WKH�FRPSDUDWLYH�DQDO\VLV�SUHVHQWHG�KHUH��GHSHQG�WR�VRPH�
H[WHQW�RQ�WKH�TXDOLW\�RI�WKH�GDWD�DYDLODEOH�DQG�WKH�DVVXPSWLRQV�PDGH��7KH�VWXGLHV�DVVXPH��IRU�H[DPSOH��WKDW�
JURZWK�LQ�WKH�GLIIHUHQW�FLWLHV�FDQ�FRQWLQXH�LQ�WKH�QHDU�IXWXUH�DV�LW�KDV�LQ�WKH�UHFHQW�SDVW��LQ�SUDFWLFH��PDQ\�
FLWLHV�PLJKW�HQFRXQWHU�VWUXFWXUDO�OLPLWV�WR�JURZWK�VXFK�DV�JULGORFN�LQ�WKH�WUDQVSRUW�V\VWHP��6LPLODUO\��WKH�
VWXGLHV�DVVXPH�WKDW�WKH�LPSDFWV�RI�HFRQRPLF�JURZWK�DQG�KXPDQ�GHYHORSPHQW�RQ�HQHUJ\�XVH�ZLOO�FRQWLQXH�
WR������DV�WKH\�KDYH�LQ�WKH�UHFHQW�SDVW�VR�WKDW��IRU�H[DPSOH��ZH�SURMHFW�D�FRQVLVWHQW�UHODWLRQVKLS�EHWZHHQ�
JURZWK�LQ�LQFRPH�SHU�FDSLWD�DQG�ULVLQJ�OHYHOV�RI�DSSOLDQFH�RZQHUVKLS�DQG�XVH��7KH�FDOFXODWLRQV�DOVR�DVVXPH�
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WKDW�UHDO�SULFHV��LQFOXGLQJ�HQHUJ\��ZLOO�ULVH�DW�FRQVWDQW�UDWHV�EDVHG�RQ�ORFDO�LQćDWLRQ�UDWHV�DQG�KLVWRULFDO�
WUHQGV��DQG�WKDW�WKHUH�ZLOO�EH�QR�VLJQLĆFDQW�H[SDQVLRQV�LQ�RU�LPSURYHPHQWV�WR�WKH�DUUD\�RI�ORZ�FDUERQ�
PHDVXUHV�DYDLODEOH��

7KHVH�VLJQLĆFDQW�DVVXPSWLRQV�PD\�RU�PD\�QRW�SURYH�WR�EH�WUXH��EXW�ZHUH�QHFHVVDU\�WR�PDNH�WKH�DQDO\VLV�
IHDVLEOH��7KH\�DUH��KRZHYHU��FRQVHUYDWLYH�ZLWK�UHVSHFW�WR�WKH�UHWXUQV�RI�ORZ�FDUERQ�LQYHVWPHQW��IRU�H[DPSOH��
LQFUHDVLQJ�JULGORFN�ZLOO�HQKDQFH�WKH�VRFLDO�FR�EHQHĆWV�RI�ODUJH�WUDQVSRUW�LQIUDVWUXFWXUH�LQYHVWPHQWV��
DQG�WHFKQLFDO�LPSURYHPHQWV�WR�UHQHZDEOH�HQHUJ\�WHFKQRORJLHV�DUH�OLNHO\�WR�LQFUHDVH�WKHLU�HFRQRPLF�
DWWUDFWLYHQHVV�DQG�FDUERQ�VDYLQJV��7KH�DVVXPSWLRQV�DUH�IXOO\�GHWDLOHG�LQ�WKH�DSSHQGLFHV�IRU�HDFK�FLW\�VWXG\�
�*RXOGVRQ��.HUU��7RSL�HW�DO��������*RXOGVRQ��&ROHQEUDQGHU��6XGPDQW��HW�DO��������*RXOGVRQ��&ROHQEUDQGHU��
3DSDUJ\URSRXORX��HW�DO��������*RXOGVRQ��0F$QXOOD��6DNDL��HW�DO��������*RXOGVRQ��.HUU��0F$QXOOD��HW�DO���������

2XU�UHVXOWV�DUH�LQWHQGHG�WR�RIIHU�XVHIXO�LQVLJKWV�LQWR�EURDG�WUHQGV�DQG�WKH�VFDOH�RI�WKH�RSSRUWXQLW\�IRU�
FOLPDWH�DFWLRQ�DW�WKH�FLW\�VFDOH��DQG�WKH\�FDQ�EH�XVHG�DV�D�EURDG�EUXVK�JXLGH�IRU�GHFLVLRQ�PDNLQJ�LQ�HDFK�
RI�WKH�FLWLHV�VWXGLHG��+RZHYHU��ZH�GR�QRW�FODLP�WKDW�WKH�GDWD�SUHVHQWHG�DUH�FRPSOHWH��UREXVW�RU�GHWDLOHG�
HQRXJK�WR�XQGHUSLQ��IRU�H[DPSOH��VSHFLĆF�LQYHVWPHQW�GHFLVLRQV��



THE ECONOMIC CASE FOR LOW CARBON CITIES      NOV 2014 WWW.NEWCLIMATEECONOMY.NET 8

3. RESULTS

3.1 Business-as-usual trends
%$8�EDVHOLQHV�IRU�HFRQRPLF�GHYHORSPHQW��HQHUJ\�FRQVXPSWLRQ��HPLVVLRQV�LQWHQVLW\�RI�HFRQRPLF�DFWLYLW\�
DQG�WRWDO�FDUERQ�HPLVVLRQV�IRU�HDFK�RI�WKH�ĆYH�FLWLHV�DUH�SUHVHQWHG�LQ�)LJXUH����7KH�DYHUDJHV�IRU�PHPEHU�
FRXQWULHV�RI�WKH�2UJDQL]DWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW��2(&'��DUH�DOVR�VKRZQ�IRU�
UHIHUHQFH��$FFRUGLQJ�WR�RXU�%$8�SURMHFWLRQV��LQ�WKH�SHULRG�IURP������WR������

• $YHUDJH�*'3�SHU�FDSLWD�ZLOO�LQFUHDVH�LQ�DOO�ĆYH�FLWLHV��

• $YHUDJH�SHU�FDSLWD�HQHUJ\�FRQVXPSWLRQ�ZLOO�ULVH�VLJQLĆFDQWO\�LQ�-RKRU�%DKUX�DQG�3DOHPEDQJ��GULYHQ�
E\�LQGXVWULDO�H[SDQVLRQ��DQG�ULVH�VOLJKWO\�LQ�.RONDWD��/LPD�DQG�/HHGV��$OO�FLWLHV�ZLOO�UHPDLQ�VLJQLĆFDQWO\�
EHORZ�2(&'�DYHUDJHV��

• $YHUDJH�SHU�FDSLWD�HPLVVLRQV�ZLOO�FRQWLQXH�WR�ULVH�LQ�DOO�FLWLHV�H[FHSW�/HHGV��ZKHUH�LW�ZLOO�IDOO�PDUNHGO\�
LQ�OLQH�ZLWK�2(&'�WUHQGV��(PLVVLRQV�SHU�FDSLWD�LQ�-RKRU�%DKUX�ZLOO�H[FHHG�WKH�DYHUDJH�LQ�2(&'�
FRXQWULHV��

• 7KH�HPLVVLRQV�LQWHQVLW\�RI�HFRQRPLF�DFWLYLW\�ZLOO�IDOO�LQ�DOO�FLWLHV�H[FHSW�3DOHPEDQJ��ZKHUH�IXHO�
VZLWFKLQJ�WR�PRUH�FDUERQ�LQWHQVLYH�HQHUJ\�VRXUFHV�LV�DQWLFLSDWHG�

3XWWLQJ�WKHVH�EDVHOLQHV�WRJHWKHU�UHYHDOV�WKH�WUDMHFWRULHV�IRU�DEVROXWH�HPLVVLRQV�OHYHOV�LQ�HDFK�FLW\�EHWZHHQ�
�����DQG������XQGHU�%$8�FRQGLWLRQV��$EVROXWH�FDUERQ�HPLVVLRQV�ZLOO�LQFUHDVH�LQ�WKH�IRXU�GHYHORSLQJ�ZRUOG�
FLWLHV��E\�����LQ�.RONDWD������LQ�/LPD������LQ�-RKRU�%DKUX�DQG������LQ�3DOHPEDQJ��,Q�/HHGV��KRZHYHU��WKH\�
ZLOO�IDOO�E\������

0RUH�GHWDLO�DERXW�UHOHYDQW�GHYHORSPHQWV�LQ�HDFK�FLW\�LV�JLYHQ�LQ�WKH�FDVH�VWXGLHV�LQ�6HFWLRQ���

����&RPSDULQJ�WKH�HFRQRPLF�FDVHV�IRU�ORZ�FDUERQ�LQYHVWPHQW�LQ�WKH�ĆYH�FLWLHV
,Q�FRQWUDVW�WR�WKH�%$8�VFHQDULRV��WKH�HFRQRPLF�FDVHV�IRU�ORZ�FDUERQ�LQYHVWPHQW�LQ�WKH�ĆYH�FLWLHV�VKRZ�VRPH�
VWULNLQJ�VLPLODULWLHV��7KH�VXPPDU\�UHVXOWV�RI�WKH�HFRQRPLF�DQDO\VLV�IRU�LQYHVWPHQWV�LQ�FRVW�HIIHFWLYH�DQG�
FRVW�QHXWUDO�EXQGOHV�RI�PHDVXUHV�DUH�SUHVHQWHG�LQ�7DEOH����

7KHVH�UHVXOWV�VXJJHVW�WKDW�WKHUH�DUH�YHU\�VLJQLĆFDQW�RSSRUWXQLWLHV�IRU�FLWLHV�WR�DWWUDFW�LQYHVWPHQW�WKURXJK�
HFRQRPLFDOO\�DWWUDFWLYH�LQLWLDWLYHV�WKDW�ZRXOG�FXW�WKHLU�FDUERQ�HPLVVLRQV��7KH�SDFNDJH�RI�FRVW�HIIHFWLYH�
LQYHVWPHQWV�ZRXOG�SD\�IRU�WKHPVHOYHV�WKURXJK�WKH�HQHUJ\�WKDW�WKH\�VDYH�TXLFNO\��LQ�RQH�FDVH�LQ�D�PDWWHU�RI�
D�IHZ�PRQWKV��DQG�WKH\�ZRXOG�JHQHUDWH�FDUERQ�VDYLQJV�RI����������UHODWLYH�WR�%$8�WUHQGV���$V�PRVW�RI�WKH�
low-carbon measures considered have lifespans beyond their payback periods, the investments made would 
FDUU\�RQ�JHQHUDWLQJ�ERWK�ĆQDQFLDO�DQG�FDUERQ�VDYLQJV�RYHU�D�PXFK�ORQJHU�SHULRG��

,I�WKH�VDYLQJV�IURP�WKHVH�FRVW�HIIHFWLYH�LQYHVWPHQWV�ZHUH�FDSWXUHG�DQG�UHLQYHVWHG�LQ�IXUWKHU�ORZ�FDUERQ�
measures up to the point where all investments would be cost-neutral then levels of investment would at 
OHDVW�GRXEOH�LQ�PRVW�RI�WKH�FLWLHV��:KLOH�WKH�SD\EDFN�SHULRGV�RI�WKHVH�FRVW�QHXWUDO�EXQGOHV�RI�LQYHVWPHQWV�
ZRXOG�EH�ORQJHU�å�XS�WR�HLJKW�\HDUV�å�WKH\�FRXOG�UHGXFH�HPLVVLRQV�E\��������UHODWLYH�WR�%$8�WUHQGV��

3.3 TREBLE points: The impacts in a longer-term perspective
$QDO\VLV�RI�WKH�75(%/(�SRLQWV�UHYHDOV�WKDW�ZLWK�FRVW�HIIHFWLYH�LQYHVWPHQWV��WKH�IRXU�GHYHORSLQJ�ZRUOG�
FLWLHV�FRXOG�NHHS�HPLVVLRQV�EHORZ�WKH�%$8�OHYHOV�SURMHFWHG�IRU������IRU�D�IXUWKHU���WR����\HDUV��VHH�)LJXUH�
��DQG�7DEOH�����+RZHYHU��WKH�DQDO\VLV�DOVR�VKRZV�WKDW�WKH�LPSDFWV�RI�VXVWDLQHG�SRSXODWLRQ�DQG�HFRQRPLF�
JURZWK�ZRXOG�WKHQ�RIIVHW�WKH�LPSURYHPHQWV�LQ�HQHUJ\�HIĆFLHQF\�DQG�FDUERQ�LQWHQVLW\�JHQHUDWHG�E\�WKH�
FRVW�HIIHFWLYH�LQYHVWPHQWV��)RU�WKH�/HHGV�&LW\�5HJLRQ��ZKHUH�%$8�OHYHOV�RI�HPLVVLRQV�DUH�IDOOLQJ��LQYHVWLQJ�LQ�
WKH�FRVW�HIIHFWLYH�RSWLRQV�FRXOG�EULQJ�WKH�UHGXFHG�%$8�OHYHO�RI�HPLVVLRQV�SURMHFWHG�IRU������IRUZDUG�E\�DV�
PXFK�DV�VL[�\HDUV��

7KH�SURVSHFWV�IRU�FRVW�QHXWUDO�OHYHOV�RI�LQYHVWPHQW�WR�UHGXFH�RYHUDOO�HPLVVLRQV�LQ�WKH�ORQJHU�WHUP�DUH�HYHQ�
PRUH�FRPSHOOLQJ��,Q�WKH�FRVW�QHXWUDO�VFHQDULRV��3DOHPEDQJ�KDV�D�75(%/(�SRLQW�RI����\HDUV�DQG�/LPD�RI����
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Figure 1: Historic and projected business-as-usual 

trends in GDP, emissions and energy consumption 
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\HDUV��,Q�-RKRU�%DKUX�DQG�.RONDWD��WKHUH�LV�QR�75(%/(�SRLQW�LQ�WKH�FRVW�QHXWUDO�VFHQDULR��LQ�RWKHU�ZRUGV��LI�
the impact of the cost-neutral bundle of measures is sustained, these cities could effectively shift to low-
FDUERQ�GHYHORSPHQW�WUDMHFWRULHV�DW�QR�QHW�FRVW��7KLV�LV�DQ�HYHQ�PRUH�VXEVWDQWLDO�FRQWULEXWLRQ��DV�LW�VXJJHVWV�
that, in some cities at least, economically neutral levels of low-carbon investments could have a durable 
LPSDFW�RQ�FDUERQ�HPLVVLRQV�RYHU�WKH�ORQJHU�WHUP��

,W�LV�ZRUWK�HPSKDVL]LQJ�WKDW�WKH�HPLVVLRQ�UHGXFWLRQV�IURP�WKHVH�ORZ�FDUERQ�LQYHVWPHQWV�UHSUHVHQW�D�
VXEVWDQWLDO�FRQWULEXWLRQ�WR�FOLPDWH�PLWLJDWLRQ��:LWK�WKH�H[SORLWDWLRQ�RI�DOO�FRVW�HIIHFWLYH�ORZ�FDUERQ�
PHDVXUHV��WKH�ĆYH�FLWLHV�FRXOG�DYRLG�HPLVVLRQV�RI�EHWZHHQ�����DQG�����0W&2

2
��ZLWK�WKH�IXUWKHU�GHSOR\PHQW�

RI�DOO�FRVW�QHXWUDO�RSWLRQV��WKH�ĆYH�FLWLHV�FRXOG�DYRLG�HPLVVLRQV�RI�EHWZHHQ�����DQG������0W&2
2
�H��VHH�

)LJXUH���DQG�7DEOH�����:KLOH�WKHVH�DUH�YHU\�VLJQLĆFDQW�UHGXFWLRQV�LQ�FDUERQ�HPLVVLRQV��WKH�DQDO\VLV�RI�
75(%/(�SRLQWV�PDNHV�LW�FOHDU�WKDW�FLWLHV�FDQQRW�GHOLYHU�VXVWDLQHG�HPLVVLRQ�UHGXFWLRQV�E\�RQO\�H[SORLWLQJ�
HFRQRPLFDOO\�DWWUDFWLYH�RSWLRQV��,W�ZLOO�EH�QHFHVVDU\�WR�LQYHVW�LQ�OHVV�HFRQRPLFDOO\�DWWUDFWLYH�RSWLRQV��DQG�
SRVVLEO\�ZLGHU�DQG�GHHSHU�FKDQJHV�LQ�XUEDQ�IRUP�DQG�IXQFWLRQ��LI�JURZLQJ�FLWLHV�ZDQW�WR�DFKLHYH�GHHSHU�FXWV�
LQ�WKHLU�FDUERQ�HPLVVLRQV�LQ�WKH�ORQJHU�WHUP�

7DEOH����6XPPDU\�RI�WKH�HVWLPDWHG�FRVWV�DQG�EHQHĆWV�RI�WZR�OHYHOV�RI�ORZ�FDUERQ�LQYHVWPHQW�LQ�WKH�ĆYH�FLWLHV

Leeds
Johor  
Bahru Lima Palembang Kolkata

Cost-effective scenario

,QYHVWPHQW�QHHGV��86��ELOOLRQ� ��� ��� ��� ��� ���

Investment needs  
���RI�FLW\�*'3�

��� ��� ��� ��� ���

$QQXDO�VDYLQJV� 
�86��ELOOLRQ�

���� ���� ���� ��� ���

$QQXDO�VDYLQJV����RI�FLW\�*'3� ��� ��� ��� ��� ���

3D\EDFN�SHULRG 
�\HDUV�

��� ��� ��� <1 ���

&DUERQ�VDYLQJV�LQ�������0W&2
2
-e) ��� ��� ��� ��� ���

&DUERQ�VDYLQJV�LQ���������RI�%$8� ���� ���� ���� ���� ����

75(%/(�SRLQW��\HDUV�
 �� 11 � � ��

Cost-neutral scenario

,QYHVWPHQW�QHHGV��86��ELOOLRQ� ���� ��� ���� ��� ���

Investment needs  
���RI�FLW\�*'3�

21 ���� ���� ���� ����

$QQXDO�VDYLQJV� 
�86��ELOOLRQ�

���� ��� ���� ��� ���

$QQXDO�VDYLQJV� 
���RI�FLW\�*'3�

��� ��� ��� ���� ���

3D\EDFN�SHULRG 
�\HDUV�

��� ��� ��� ��� ���

&DUERQ�VDYLQJV�LQ�������0W&2
2
-e) ��� ���� ��� ��� ����

&DUERQ�VDYLQJV�LQ���������RI�%$8� ���� ���� ���� ���� ����

75(%/(�SRLQW��\HDUV�
 �� 1$ �� 10 1$

* Time to Regain BAU Levels of Emissions: the number of years earlier or later that a city reaches the BAU level of emissions it 

would have had in 2025, due to the emission reductions from low-carbon investments. A positive value indicates that anticipated 

emissions growth has been pushed back. A negative value indicates that anticipated emission reductions have been brought 

forward. NA indicates that emissions levels after low-carbon investment do not regain the levels projected under BAU conditions 

for the foreseeable future. 



THE ECONOMIC CASE FOR LOW CARBON CITIES      NOV 2014 WWW.NEWCLIMATEECONOMY.NET 11

3.4 Global implications 
7KLV�FRPSDUDWLYH�DQDO\VLV�LQGLFDWHV�WKDW�WKHUH�LV�VFRSH�IRU�HFRQRPLFDOO\�DWWUDFWLYH�LQYHVWPHQWV�WR�UHGXFH�
HQHUJ\�XVH��HQHUJ\�ELOOV�DQG�FDUERQ�HPLVVLRQV��UHODWLYH�WR�%$8�WUHQGV��LQ�GLYHUVH�FLWLHV�DW�GLIIHUHQW�VWDJHV�RI�
GHYHORSPHQW��,I�WKH�RSSRUWXQLWLHV�DYDLODEOH�WR�WKH�ĆYH�FDVH�VWXG\�FLWLHV�DUH�EURDGO\�UHSUHVHQWDWLYH��DQG�DOO�
cities were to identify and exploit similar opportunities, then this would lead to very substantial investments 
LQ�WKH�ORZ�FDUERQ�HFRQRP\�DQG�UHGXFWLRQV�LQ�FDUERQ�HPLVVLRQV�WKDW�ZRXOG�EH�VLJQLĆFDQW�DW�WKH�JOREDO�VFDOH��

6SHFLĆFDOO\��LI���å����RI�JOREDO�HQHUJ\�UHODWHG�*+*�HPLVVLRQV�FRPH�IURP�FLWLHV��(GHQKRIHU�HW�DO���������
DQG�FLWLHV�FRXOG�EH�UHGXFH�WKHLU�*+*�HPLVVLRQV�E\��������WKURXJK�FRVW�HIIHFWLYH�LQYHVWPHQWV��DV�LQ�RXU�
small sample), then very cautiously we could estimate that cities could achieve reductions equivalent to 
�������RI�JOREDO�HQHUJ\�UHODWHG�HPLVVLRQV�LQ�������)XUWKHU��LI�*+*�UHGXFWLRQV�RI���å����DUH�DYDLODEOH�
WKURXJK�FRVW�QHXWUDO�OHYHOV�RI�LQYHVWPHQW�LQ�DOO�FLWLHV��WKHQ�å�HTXDOO\�FDXWLRXVO\�å�ZH�FRXOG�HVWLPDWH�WKDW�
FLWLHV�FRXOG�GHOLYHU�FDUERQ�VDYLQJV�HTXLYDOHQW�WR���å����RI�JOREDO�HQHUJ\�UHODWHG�HPLVVLRQV�DW�QR�QHW�FRVW�

6WXGLHV�VXFK�DV�WKH�6WHUQ�5HYLHZ��6WHUQ�������KDYH�LOOXPLQDWHG�WKH�EURDGHU�ORQJHU�WHUP�HFRQRPLF�ORJLF�
IRU�DGGUHVVLQJ�FOLPDWH�FKDQJH�DW�WKH�JOREDO�VFDOH��:KLOH�WKLV�KDV�EHHQ�ZLGHO\�GLVFXVVHG��LW�LV�QRW�DOZD\V�
FOHDU�WKDW�WKH�ORJLF�KROGV�IRU�VSHFLĆF�LQYHVWPHQW�GHFLVLRQV�DW�WKH�ORFDO�OHYHO��7KH�ĆQGLQJV�RI�WKH�FRPSDUDWLYH�
analysis presented here, and those of the individual city studies, therefore provide an important 
FRPSOHPHQW�WR�VXFK�DQDO\VHV�E\�GHPRQVWUDWLQJ�WKH�HFRQRPLF�FDVH�IRU�FOLPDWH�DFWLRQ�DW�WKH�VXE�QDWLRQDO�
OHYHO��2XU�ĆQGLQJV�VXJJHVW�WKDW�LQYHVWPHQW�LQ�WKH�HDUO\�VWDJHV�RI�WKH�ORZ�FDUERQ�WUDQVLWLRQ�FDQ�DSSHDO�WR�
ORFDO�GHFLVLRQ�PDNHUV�DQG�LQYHVWRUV�RQ�GLUHFW��VKRUW�WHUP�HFRQRPLF�JURXQGV��7KLV�LQGLFDWHV�WKDW�FOLPDWH�
PLWLJDWLRQ�RXJKW�WR�IHDWXUH�SURPLQHQWO\�LQ�HFRQRPLF�GHYHORSPHQW�VWUDWHJLHV�DV�ZHOO�DV�LQ�WKH�HQYLURQPHQW�
DQG�VXVWDLQDELOLW\�VWUDWHJLHV�WKDW�DUH�RIWHQ�PRUH�SHULSKHUDO�WR��DQG�OHVV�LQćXHQWLDO�LQ��FLW\�VFDOH�GHFLVLRQ�
PDNLQJ��



THE ECONOMIC CASE FOR LOW CARBON CITIES      NOV 2014 WWW.NEWCLIMATEECONOMY.NET 12

)LJXUH����3URMHFWHG�FDUERQ�WUDMHFWRULHV�LQ�ĆYH�FLWLHV�XQGHU�EXVLQHVV�DV�XVXDO��FRVW�HIIHFWLYH�DQG�FRVW�QHXWUDO�

scenarios, showing TREBLE (reference year: 2025)

Note: TREBLE = Time to Reach Business-as-Usual Levels of Emissions
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Figure 2, continued
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4. CITY CASE STUDIES
7KLV�VHFWLRQ�SURYLGHV�PRUH�GHWDLO�DERXW�HDFK�RI�WKH�ĆYH�FLWLHV�VWXGLHG��:H�SUHVHQW�WKH�EURDGHU�FRQWH[W�
of the city to illustrate its relative carbon intensity and development level, and explore the economic and 
FDUERQ�VDYLQJV�RI�GHSOR\LQJ�WKH�FRVW�HIIHFWLYH�DQG�FRVW�QHXWUDO�EXQGOHV�RI�ORZ�FDUERQ�PHDVXUHV��(DFK�FDVH�
VWXG\�DOVR�]HURHV�LQ�RQ�D�SDUWLFXODU�VHFWRU�ZKHUH�WKH�PRVW�LQWHUHVWLQJ�RSSRUWXQLWLHV�FDQ�EH�IRXQG�LQ�WKDW�FLW\��
6XPPDULHV�RI�NH\�GDWD�DQG�ĆQGLQJV�IRU�HDFK�FLW\�FDQ�EH�IRXQG�LQ�$QQH[����

The Leeds City Region, UK
7KH�/HHGV�&LW\�5HJLRQ��KDV�D�SRSXODWLRQ�RI�RYHU�WKUHH�PLOOLRQ�DQG�DQ�HFRQRP\�ZRUWK�RYHU�e���ELOOLRQ�
�86������ELOOLRQ����ZKLFK�LV�DSSUR[LPDWHO\����RI�WKH�8.�HFRQRP\��3HU�FDSLWD�*'3�LQ�WKH�DUHD�LV�
DSSUR[LPDWHO\�e��������86���������DQG�SHU�FDSLWD�HQHUJ\�FRQVXPSWLRQ�LV�����RI�WKH�2(&'�DYHUDJH��7KH�
FDUERQ�LQWHQVLW\�RI�HQHUJ\�LQ�/HHGV�LV�����W&2

2
�H�0:K�EXW�WKLV�ĆJXUH�LV�IDOOLQJ�DV�ORZHU�FDUERQ�HOHFWULFLW\�

VRXUFHV�FRPH�RQOLQH��7KH�FLW\�UHJLRQèV�DJJUHJDWH�HQHUJ\�XVH�LV�UHODWLYHO\�VWDEOH��EXW�LWV�DQQXDO�HQHUJ\�ELOO�RI�
e����ELOOLRQ��86�����ELOOLRQ��å�DSSUR[LPDWHO\�����RI�FLW\�*'3�å�LV�VWHDGLO\�LQFUHDVLQJ��

/HHGV�IDFHV�PDQ\�RI�WKH�HQHUJ\�DQG�FDUERQ�FKDOOHQJHV�RI�RWKHU�HVWDEOLVKHG�FLWLHV�LQ�WKH�GHYHORSHG�ZRUOG��
,W�KDV�D�ODUJHO\�GH�LQGXVWULDOL]HG��VHUYLFH�EDVHG�HFRQRP\�ZLWK�UHODWLYHO\�KLJK�OHYHOV�RI�ZHDOWK��HQHUJ\�
FRQVXPSWLRQ�DQG�FDUERQ�HPLVVLRQV�ZKHQ�FRPSDUHG�WR�ZRUOG�DYHUDJHV��,WV�LQIUDVWUXFWXUH�LV�H[WHQVLYH�EXW�
UHODWLYHO\�ROG��DQG�PD\�QHHG�WR�EH�VXEVWDQWLDOO\�UHWURĆWWHG�WR�UHGXFH�HPLVVLRQV�LQWHQVLW\��)RU�H[DPSOH��
PXFK�RI�WKH�KRXVLQJ�VWRFN�ZDV�EXLOW�EHIRUH������DQG�LV�SRRUO\�LQVXODWHG�DQG�HQHUJ\�LQHIĆFLHQW��0RUHRYHU��
/HHGV�LV�WKH�ODUJHVW�FLW\�LQ�ZHVWHUQ�(XURSH�ZLWKRXW�D�PDVV�WUDQVLW�V\VWHP��7UDQVLWLRQLQJ�WR�D�ORZ�FDUERQ�FLW\�
WKHUHIRUH�GHPDQGV�VXEVWDQWLDO�LQYHVWPHQW��+RZHYHU��RQJRLQJ�GHFDUERQL]DWLRQ�RI�HOHFWULFLW\�VXSSO\�DW�WKH�
QDWLRQDO�VFDOH�LQ�WKH�8.�PHDQV�WKDW�WKH�FLW\èV�DQQXDO�HPLVVLRQV�DUH�IDOOLQJ�LQ�DEVROXWH�WHUPV�

:H�ĆQG�SRWHQWLDO�IRU�e����ELOOLRQ��86�����ELOOLRQ��RI�FRVW�HIIHFWLYH�LQYHVWPHQWV�LQ�GLIIHUHQW�HQHUJ\�HIĆFLHQF\��
UHQHZDEOH�HQHUJ\�DQG�RWKHU�ORZ�FDUERQ�PHDVXUHV�ZLWKLQ�/HHGV��7KHVH�ZRXOG�JHQHUDWH�DQQXDO�VDYLQJV�
RI�e����ELOOLRQ��86�����ELOOLRQ���PHDQLQJ�WKDW�WKH\�FRXOG�SD\�IRU�WKHPVHOYHV�LQ�DURXQG�IRXU�\HDUV��,I�WKHVH�
LQYHVWPHQWV�ZHUH�PDGH��ZH�HVWLPDWH�WKDW�/HHGV�FRXOG�UHGXFH�LWV�DQQXDO�FDUERQ�HPLVVLRQV�E\������E\�
�������UHODWLYH�WR�%$8�OHYHOV��7KH�HPLVVLRQ�VDYLQJV�ZRXOG�EH�GLVWULEXWHG�DPRQJ�WKH�FRPPHUFLDO����������
GRPHVWLF����������LQGXVWULDO���������DQG�WUDQVSRUW��������VHFWRUV��$�FRVW�QHXWUDO�SDFNDJH�RI�PHDVXUHV�
ZRXOG�PRELOL]H�e�����ELOOLRQ��86������ELOOLRQ��RI�ORZ�FDUERQ�LQYHVWPHQWV�DQG�ZRXOG�GHOLYHU�DQQXDO�HPLVVLRQ�
UHGXFWLRQV�RI�������LQ������UHODWLYH�WR�%$8�OHYHOV�DW�QR�QHW�FRVW�WR�WKH�FLW\��

0RUH�GHWDLO�RQ�WKH�/HHGV�&LW\�5HJLRQ�VWXG\�FDQ�EH�IRXQG�LQ�*RXOGVRQ��.HUU��7RSL�HW�DO���������

�� /HHGV�&LW\�5HJLRQ�LV�D�IXQFWLRQDO�HFRQRPLF�DUHD�WKDW�LQFOXGHV�WKH�ORFDO�DXWKRULW\�GLVWULFWV�RI�%DUQVOH\��%UDGIRUG��&DOGHUGDOH��&UDYHQ��
+DUURJDWH��.LUNOHHV��/HHGV��6HOE\��:DNHĆHOG�DQG�<RUN�

�� &DOFXODWLRQV�DW�DQ�DVVXPHG�H[FKDQJH�UDWH�RI�e�� �86������



THE ECONOMIC CASE FOR LOW CARBON CITIES      NOV 2014 WWW.NEWCLIMATEECONOMY.NET 15

Johor Bahru, Malaysia 
-RKRU�%DKUX��LV�WKH�WKLUG�ODUJHVW�FLW\�LQ�0DOD\VLD��DQG�VHUYHV�DV�DQ�LPSRUWDQW�LQGXVWULDO��ORJLVWLFV�DQG�
FRPPHUFLDO�FHQWUH��7KH�SRSXODWLRQ�LV�FXUUHQWO\�����PLOOLRQ�EXW�WKLV�LV�H[SHFWHG�WR�JURZ�WR�����PLOOLRQ�E\�
������3ODQQHG�XUEDQ�H[SDQVLRQ�LV�LQWHQGHG�WR�H[SORLW�-RKRU�%DKUXèV�VWUDWHJLF�ORFDWLRQ�QHDU�6LQJDSRUH��WKH�
(DVW�&KLQD�6HD�DQG�WKH�6WUDLWV�RI�0DODFFD��0DVVLYH�DGGLWLRQDO�LQYHVWPHQW�LQ�XUEDQ�LQIUDVWUXFWXUH�LV�SODQQHG�
RYHU�WKH�QH[W�GHFDGH�LQ�RUGHU�WR�PHHW�WKH�QHHGV�RI�WKH�JURZLQJ�SRSXODWLRQ�DQG�GLYHUVLI\LQJ�HFRQRP\�

7KH�FLW\�HQMR\V�KLJK�JURZWK�UDWHV�DIWHU�EHFRPLQJ�WKH�IRFXV�RI�,VNDQGDU�0DOD\VLD�UHJLRQDO�HFRQRPLF�FRUULGRU��
3HU�FDSLWD�LQFRPHV�LQ�WKH�DUHD�DUH��������0DOD\VLDQ�ULQJJLW��0<5��86����������DQG�SHU�FDSLWD�HQHUJ\�
FRQVXPSWLRQ�LV�������RI�WKH�2(&'�DYHUDJH�LQ�������(FRQRPLF�DQG�SRSXODWLRQ�JURZWK�ZLOO�VHH�VXEVWDQWLDO�
LQFUHDVHV�LQ�DEVROXWH�OHYHOV�RI�HPLVVLRQV����������HQHUJ\�XVH���������DQG�HQHUJ\�ELOOV����������LQ�-RKRU�
%DKUX�RYHU�WKH�SHULRG������WR������

:H�HVWLPDWH�WKDW�-RKRU�%DKUX�FRXOG�UHGXFH�LWV�FDUERQ�HPLVVLRQV�E\�������LQ�������UHODWLYH�WR�%$8�WUHQGV��
WKURXJK�FRVW�HIIHFWLYH�LQYHVWPHQWV�ZRUWK�0<5����ELOOLRQ��86�����ELOOLRQ���7KHVH�ZRXOG�JHQHUDWH�DQQXDO�
VDYLQJV�RI�0<5����ELOOLRQ��86������ELOOLRQ���ZLWK�WKH�HPLVVLRQ�UHGXFWLRQV�GLVWULEXWHG�DPRQJ�WKH�FRPPHUFLDO�
��������GRPHVWLF����������LQGXVWULDO����������WUDQVSRUW���������DQG�ZDVWH��������VHFWRUV��5HLQYHVWLQJ�WKH�
returns on these investments in other low-carbon measures could enable investment in a cost-neutral 
SDFNDJH�RI�PHDVXUHV�ZRUWK�0<5�����ELOOLRQ��86�����ELOOLRQ���ZKLFK�ZRXOG�GHOLYHU�HPLVVLRQV�UHGXFWLRQV�RI�
������UHODWLYH�WR�%$8�DW�QR�QHW�FRVW�WR�WKH�FLW\�

0RUH�GHWDLO�RQ�WKH�-RKRU�%DKUX�VWXG\�FDQ�EH�IRXQG�LQ�*RXOGVRQ��&ROHQEUDQGHU��3DSDUJ\URSRXORX��HW�DO��
�������

�� )RU�WKH�SXUSRVHV�RI�WKLV�UHYLHZ��-RKRU�%DKUX�LQFOXGHV�WKH�DGPLQLVWUDWLYH�GLVWULFWV�RI�-RKRU�%DKUX�DQG�3DVLU�*XGDQJ�

�� &DOFXODWLRQV�DW�DQ�DVVXPHG�H[FKDQJH�UDWH�RI�0<5�� �86�����

Sector focus: Residential buildings in Leeds
1XPHURXV�RSSRUWXQLWLHV�H[LVW�WR�UHGXFH�KRXVHKROGVè�HQHUJ\�XVH�DQG�FDUERQ�IRRWSULQWV�ZLWKLQ�

WKH�/HHGV�&LW\�5HJLRQ��7KHVH�LQFOXGH�LQYHVWPHQWV�LQ�WKH�IDEULF�RI�WKH�EXLOW�HQYLURQPHQW��L�H��

WKURXJK�ORIW�DQG�ZDOO�LQVXODWLRQ��GRXEOH�JOD]LQJ���LQ�PRUH�HQHUJ\�HIĆFLHQW�DSSOLDQFHV�DQG�LQ�

FKDQJLQJ�EHKDYLRXU��VXFK�DV�WXUQLQJ�RII�DSSOLDQFHV�DQG�WXUQLQJ�GRZQ�WKHUPRVWDWV��

7KH�VWXG\�VKRZV�WKDW�PLQL�ZLQG�WXUELQHV�ZLWK�D�IHHG�LQ�WDULII�DUH�WKH�PRVW�FRVW�HIIHFWLYH�

measure in the domestic sector, but because the scope for deployment is comparatively small, 

WKH�DJJUHJDWHG�FDUERQ�VDYLQJ�SRWHQWLDO�LV�ORZ��%LRPDVV�ERLOHUV�ZLWK�D�UHQHZDEOH�KHDW�LQFHQWLYH�

DUH�WKH�QH[W�PRVW�FRVW�HIIHFWLYH�PHDVXUH�IRU�WKH�VHFWRU�DQG�RIIHU�ODUJH�SRWHQWLDO�FDUERQ�

VDYLQJV��5HGXFLQJ�KRXVHKROG�KHDWLQJ�OHYHOV�E\��r&�ZRXOG�DOVR�RIIHU�YHU\�VLJQLĆFDQW�SRWHQWLDO�

IRU�FRVW�HIIHFWLYH�FDUERQ�VDYLQJV��DV�ZRXOG�VROLG�ZDOO�LQVXODWLRQ��DOWKRXJK�LQYHVWPHQW�LQ�WKLV�

PHDVXUH�ZRXOG�QHHG�WR�EH�FURVV�VXEVLGL]HG�E\�WKH�FRVW�HIIHFWLYH�ORZ�FDUERQ�PHDVXUHV�

5HODWLYH�WR�%$8�WUHQGV��FRVW�HIIHFWLYH�ORZ�FDUERQ�LQYHVWPHQWV�LQ�WKH�GRPHVWLF�VHFWRU�FRXOG�

UHGXFH�FLW\�VFDOH�HPLVVLRQV�E\������E\�������7KLV�ZRXOG�UHTXLUH�LQYHVWPHQW�RI�e����ELOOLRQ�

�86�����ELOOLRQ���JHQHUDWLQJ�DQQXDO�VDYLQJV�RI�e����PLOOLRQ��86�����PLOOLRQ���SD\LQJ�EDFN�

WKH�LQYHVWPHQW�LQ�OHVV�WKDQ�WKUHH�\HDUV�DQG�JHQHUDWLQJ�DQQXDO�VDYLQJV�IRU�WKH�OLIHWLPH�RI�WKH�

PHDVXUHV��7KH�GRPHVWLF�VHFWRU�FRXOG�UHGXFH�HPLVVLRQV�E\�D�IXUWKHU������UHODWLYH�WR�%$8�

WUHQGV�E\������WKURXJK�D�FRVW�QHXWUDO�EXQGOH�RI�LQYHVWPHQWV��7KLV�ZRXOG�PRELOL]H�ORZ�

FDUERQ�LQYHVWPHQW�RI�e����ELOOLRQ��86�����ELOOLRQ��DQG�JHQHUDWH�DQQXDO�VDYLQJV�RI�e����PLOOLRQ�

�86�����PLOOLRQ��
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Lima-Callao, Peru
:LWK�D�SRSXODWLRQ�RI�����PLOOLRQ��/LPD�0HWURSROLWDQ�$UHD10 LV�WKH�ĆIWK�ODUJHVW�FLW\�LQ�6RXWK�$PHULFD�DQG�E\�
IDU�WKH�ODUJHVW�PHWURSROLWDQ�DUHD�LQ�3HUX��DFFRXQWLQJ�IRU�����RI�QDWLRQDO�*'3�DQG�����RI�WKH�WD[�EDVH��,1(,�
Q�G����:KLOH�/LPDèV�*'3�SHU�FDSLWD�UHDFKHG�DSSUR[LPDWHO\��������3HUXYLDQ�1XHYR�6RO��3(1��86�������11 
LQ�������SURYLVLRQ�RI�KRXVLQJ��WUDQVSRUW�DQG�VDQLWDWLRQ�LQIUDVWUXFWXUH�KDV�QRW�NHSW�SDFH�ZLWK�WKH�LQFUHDVLQJ�
SRSXODWLRQ��$EVROXWH�SRYHUW\�LQ�WKH�FLW\�IHOO�IURP�������LQ������WR�������LQ�������EXW�DSSUR[LPDWHO\�
RQH�LQ�WHQ�SHRSOH�FRQWLQXHV�WR�ODFN�DFFHVV�WR�ZDWHU�DQG�HOHFWULFLW\��6HGHSDO��������7KHUH�KDV�DOVR�EHHQ�D�
VXEVWDQWLDO�H[SDQVLRQ�RI�LQIRUPDO�VHWWOHPHQWV�RQ�WKH�SHULSKHU\�RI�WKH�FLW\��

/LPD�KDV�GLVWLQFW�DGYDQWDJHV�LQ�WKH�VKLIW�WRZDUGV�D�ORZ�FDUERQ�HFRQRP\��LQ�WKH�DYDLODELOLW\�RI�ORZ�FRVW��ORZ�
FDUERQ������W&2

2
�H�0:K��HOHFWULFLW\��ODUJHO\�JHQHUDWHG�IURP�K\GURSRZHU�DQG�QDWXUDO�JDV��DQG�D�FOLPDWH�

LQ�ZKLFK�QHLWKHU�KHDWLQJ�QRU�DLU�FRQGLWLRQLQJ�DUH�ZLGHO\�QHHGHG��3URMHFWHG�%$8�WUHQGV�VXJJHVW�WKDW��ZKLOH�
HQHUJ\�FRQVXPSWLRQ�SHU�FDSLWD�JUHZ�����EHWZHHQ������DQG�������FXUUHQW�OHYHOV�DUH�RQO\�����RI�WKH�
2(&'�DYHUDJH��+RZHYHU��HFRQRPLF�GHYHORSPHQW�DQG�D�JURZLQJ�SRSXODWLRQ�ZLOO�VHH�VXEVWDQWLDO�LQFUHDVHV�LQ�
DEVROXWH�HPLVVLRQV�OHYHOV��������HQHUJ\�XVH�������DQG�HQHUJ\�ELOOV�������RYHU�WKH�SHULRG�����������

:H�HVWLPDWH�WKDW��FRPSDUHG�WR�%$8�WUHQGV��/LPD�FRXOG�UHGXFH�LWV�FDUERQ�HPLVVLRQV�E\������E\�������
WKURXJK�FRVW�HIIHFWLYH�LQYHVWPHQWV�RI�3(1�����ELOOLRQ��86�����ELOOLRQ���7KHVH�LQYHVWPHQWV�ZRXOG�JHQHUDWH�
VDYLQJV�RI�3(1����ELOOLRQ��86�����ELOOLRQ���ZLWK�WKH�HPLVVLRQ�UHGXFWLRQV�GLVWULEXWHG�DPRQJ�WKH�FRPPHUFLDO�
���������GRPHVWLF����������LQGXVWULDO����������WUDQVSRUW���������DQG�ZDVWH��������VHFWRUV��:H�FDOFXODWH�WKDW�
UHLQYHVWLQJ�WKH�UHWXUQV�IURP�WKHVH�LQYHVWPHQWV�LQ�RWKHU�ORZ�FDUERQ�PHDVXUHV�ZRXOG�HQDEOH�DQ�H[WUD�3(1�
������ELOOLRQ��86�����ELOOLRQ��RI�LQYHVWPHQWV�WKDW�ZRXOG�GHOLYHU�HPLVVLRQ�UHGXFWLRQV�RI�������UHODWLYH�WR�
%$8�OHYHOV�DW�QR�QHW�FRVW�WR�WKH�FLW\�

0RUH�GHWDLO�RQ�WKH�/LPD�&DOODR�VWXG\�FDQ�EH�IRXQG�LQ�*RXOGVRQ��0F$QXOOD��6DNDL�HW�DO���������

10� �/LPD�0HWURSROLWDQ�$UHD�LQFOXGHV�/LPD��WKH�FDSLWDO�FLW\��DQG�&DOODR��WKH�PDLQ�VHDSRUW�RI�3HUX�

11� �&DOFXODWLRQV�DW�DQ�DVVXPHG�H[FKDQJH�UDWH�RI�3(1�� �86������

Sector focus: Industry in Johor Bahru
,QGXVWU\�LV�WKH�ODUJHVW�HQHUJ\�XVHU�DQG�VHFRQG�ODUJHVW�VRXUFH�RI�HPLVVLRQV�LQ�-RKRU�%DKUX��

*OREDOO\��LQGXVWU\�FRQWULEXWHV�����RI�WRWDO�*+*�HPLVVLRQV��,3&&��������EXW�LQ�-RKRU�%DKUX��

LW�FRQWULEXWHV�DV�PXFK�DV������7KLV�LV�XQVXUSULVLQJ��VLQFH�HQHUJ\�LQWHQVLYH�SURFHVVLQJ�DQG�

PDQXIDFWXULQJ�GULYH�PXFK�RI�WKH�FLW\èV�JURZWK��+RZHYHU��WKHUH�DUH�VXEVWDQWLDO�RSSRUWXQLWLHV�

WR�LPSURYH�LQGXVWULDO�HQHUJ\�HIĆFLHQF\��ZKLFK�ZRXOG�KHOS�,VNDQGDU�0DOD\VLD�PHHW�LWV�HPLVVLRQ�

UHGXFWLRQ�WDUJHWV�DQG�VXSSRUW�RWKHU�JRDOV�VXFK�DV�HFRQRPLF�FRPSHWLWLYHQHVV��

:H�ĆQG�WKDW�WKH�LQGXVWULDO�VHFWRU�LQ�-RKRU�%DKUX�FRXOG�UHGXFH�HPLVVLRQV�E\��������UHODWLYH�

WR�%$8�WUHQGV�WKURXJK�FRVW�HIIHFWLYH�LQYHVWPHQWV��7KLV�ZRXOG�UHTXLUH�LQYHVWPHQW�RI�0<5����

ELOOLRQ��86�������PLOOLRQ���JHQHUDWLQJ�DQQXDO�VDYLQJV�RI�0<5����ELOOLRQ��86�������PLOOLRQ���

SD\LQJ�EDFN�WKH�LQYHVWPHQW�LQ�OHVV�WKDQ�RQH�\HDU�DQG�JHQHUDWLQJ�DQQXDO�VDYLQJV�IRU�WKH�OLIHWLPH�

RI�WKH�PHDVXUHV��7KH�LQGXVWULDO�VHFWRU�FRXOG�UHGXFH�HPLVVLRQV�E\�D�IXUWKHU�������WKURXJK�WKH�

FRVW�QHXWUDO�LQYHVWPHQW�SDFNDJH��DW�D�WRWDO�LQYHVWPHQW�RI�0<5����ELOOLRQ��86�����ELOOLRQ���7KLV�

EXQGOH�RI�PHDVXUHV�ZRXOG�JHQHUDWH�DQQXDO�VDYLQJV�RI�0<5����ELOOLRQ��86�������PLOOLRQ���

5HDOL]LQJ�VRPH�RI�WKHVH�VDYLQJV�ZLOO�UHTXLUH�VLJQLĆFDQW�LQYHVWPHQWV�LQ�QHZ�WHFKQRORJLHV��7KLV�

LV�SDUWLFXODUO\�WUXH�IRU�WKH�SHWUROHXP�UHĆQHU\�DQG�SHWURFKHPLFDO�LQGXVWU\��ZKLFK�ZRXOG�EHQHĆW�

IURP�PRUH�HIĆFLHQW�SXPSV��FRPSUHVVRUV��IXUQDFHV��ERLOHUV��KHDW�H[FKDQJHUV�DQG�XWLOLWLHV��

7KHVH�ZRXOG�DOO�SD\�IRU�WKHPVHOYHV�ZLWKLQ�VL[�\HDUV�å�HYHQ�DW�FXUUHQW�ORZ�HQHUJ\�SULFHV��2WKHU�

ORZ�FDUERQ�PHDVXUHV�HQWDLO�RQO\�VPDOO�DGGLWLRQDO�RSHUDWLRQDO�FRVWV�LQ�UHWXUQ�IRU�ODUJH�HQHUJ\�

DQG�FDUERQ�VDYLQJV��7KLV�LV�SDUWLFXODUO\�DSSDUHQW�LQ�WKH�UXEEHU�LQGXVWU\��ZKHUH�OHDN�SUHYHQWLRQ�

DQG�ORZHULQJ�IXQFWLRQDO�SUHVVXUH�LQ�ERLOHUV�FRXOG�\LHOG�ODUJH�HPLVVLRQV�UHGXFWLRQV�



THE ECONOMIC CASE FOR LOW CARBON CITIES      NOV 2014 WWW.NEWCLIMATEECONOMY.NET 17

 

Palembang, Indonesia 
3DOHPEDQJ�LV�WKH�VHYHQWK�ODUJHVW�FLW\�LQ�,QGRQHVLD��WKH�FDSLWDO�DQG�PDMRU�LQGXVWULDO�FHQWUH�RI�WKH�VWDWH�RI�
6RXWK�6XPDWUD��DQG�DQ�LPSRUWDQW�SRUW�IRU�WKH�LVODQG�RI�6XPDWUD��7KH�SRSXODWLRQ�RI�����PLOOLRQ�KDV�DQ�DYHUDJH�
LQFRPH�RI������PLOOLRQ�,QGRQHVLDQ�UXSLDK��,'5��86�������12�DQG�FRQVXPHV�����RI�WKH�2(&'�DYHUDJH�SHU�
FDSLWD�HQHUJ\�FRQVXPSWLRQ��(QHUJ\�VXSSO\�WR�3DOHPEDQJ�FRPHV�LQFUHDVLQJO\�IURP�FRDO��DQG�WKH�FDUERQ�
LQWHQVLW\�RI�HOHFWULFLW\�VXSSO\�LV�ULVLQJ�VLJQLĆFDQWO\��7KH�ODUJH�LQGXVWULDO�EDVH�FRPELQHG�ZLWK�WKH�FDUERQ�
LQWHQVLW\�RI�HOHFWULFLW\�PHDQ�WKDW�3DOHPEDQJ�KDV�D�YHU\�HQHUJ\��DQG�FDUERQ�LQWHQVLYH�HFRQRP\�

(QHUJ\�XVH�LQ�WKH�FLW\�KDV�JURZQ�E\������VLQFH�������DQG�LV�SURMHFWHG�WR�JURZ�E\��������EHWZHHQ������
DQG�������7KH�FXUUHQW�HQHUJ\�ELOO�IRU�WKH�FLW\�LV�,'5�����WULOOLRQ��86�����PLOOLRQ��RU�������RI�*'3��:KHQ�
FRPELQHG�ZLWK�ULVLQJ�UHDO�HQHUJ\�SULFHV��WRWDO�H[SHQGLWXUH�RQ�HQHUJ\�LV�SURMHFWHG�WR�ULVH��������LQ�������
&DUERQ�HPLVVLRQV��ZKLFK�KDYH�JURZQ�E\��������VLQFH�������DUH�SURMHFWHG�WR�PRUH�WKDQ�GRXEOH�EHWZHHQ�
�����DQG�������

12� &DOFXODWLRQV�DW�DQ�DVVXPHG�H[FKDQJH�UDWH�RI�,'5������� �86�����

Sector Focus: Transport in Lima
/LPD�KDV�VHHQ�WUHPHQGRXV�JURZWK�LQ�WUDQVSRUW�GHPDQG�VLQFH�������9HKLFOH�QXPEHUV�KDYH�

LQFUHDVHG�RQ�DYHUDJH������SHU�\HDU�ZKLOH�WKH�QXPEHU�RI�WULSV�FRPSOHWHG�HDFK�GD\�LQ�WKH�

FLW\�KDV�ULVHQ�RQ�DYHUDJH������SHU�\HDU��$�FRQWLQXDWLRQ�RI�UHFHQW�WUHQGV�ZRXOG�PHDQ�WKDW�

/LPD�IDFHV�DQ�LQFUHDVH�RI�����LQ�WUDQVSRUW�HPLVVLRQV��RI�����LQ�IXHO�H[SHQGLWXUH�DQG�D�

���UHGXFWLRQ�LQ�WUDYHO�VSHHGV�E\�������DORQJ�ZLWK�D�VLJQLĆFDQW�ULVH�LQ�DLU�SROOXWLRQ��6RPH�

UHFHQW�DQG�DQWLFLSDWHG�LQYHVWPHQWV�LQ�/LPDèV�WUDQVSRUW�V\VWHP�ZLOO�KDYH�D�VLJQLĆFDQW�LPSDFW��

LQFOXGLQJ�D�EXV�UDSLG�WUDQVLW��%57��VFKHPH��WKH�H[SDQVLRQ�RI�WKH�/LPD�PHWUR�QHWZRUN��DQG�

WKH�LPSOHPHQWDWLRQ�RI�(XUR�,9�HPLVVLRQV�VWDQGDUGV�IRU�KHDY\�GXW\�YHKLFOHV��:H�ĆQG�WKDW�WKH�

WUDQVSRUW�VHFWRU�LQ�/LPD�ZLOO�UHGXFH�HPLVVLRQV�E\������UHODWLYH�WR�D�%$8�VFHQDULR��ZLWK�WKH�

LPSOHPHQWDWLRQ�RI�WKHVH�PHDVXUHV�

:LWKRXW�IXUWKHU�LQYHVWPHQWV��KRZHYHU��D�JURZLQJ�SRSXODWLRQ�DQG�ULVLQJ�YHKLFOH�RZQHUVKLS�

UDWHV�ULVN�RYHUZKHOPLQJ�/LPDèV�DOUHDG\�FRQJHVWHG�WUDQVSRUW�LQIUDVWUXFWXUH��7R�DYRLG�WKLV�

RXWFRPH��SROLF\�PDNHUV�LQ�/LPD�KDYH�VHYHUDO�HFRQRPLFDOO\�DWWUDFWLYH�LQYHVWPHQW�RSWLRQV��

(PLVVLRQV�FRXOG�EH�UHGXFHG�E\�����UHODWLYH�WR�%$8�WUHQGV�WKURXJK�DGGLWLRQDO��FRVW�HIIHFWLYH�

LQYHVWPHQWV�RI�3(1����ELOOLRQ��86�����ELOOLRQ���7KHVH�FRXOG�JHQHUDWH�HFRQRPLF�VDYLQJV�RI�

3(1����ELOOLRQ��86�����PLOOLRQ���SD\LQJ�EDFN�WKH�LQLWLDO�LQYHVWPHQW�LQ�����\HDUV�DQG�JHQHUDWLQJ�

DQQXDO�VDYLQJV�IRU�WKH�OLIHWLPH�RI�WKH�PHDVXUHV��(PLVVLRQV�FRXOG�EH�UHGXFHG�E\�D�IXUWKHU����

UHODWLYH�WR�%$8�WKURXJK�H[SORLWDWLRQ�RI�D�FRVW�QHXWUDO�LQYHVWPHQW�SDFNDJH���

,PSURYLQJ�WKH�HQHUJ\�HIĆFLHQF\�RI�LQIRUPDO�SXEOLF�WUDQVSRUW�QHWZRUNV�LV�RQH�FRPPHUFLDOO\�

DWWUDFWLYH�LQWHUYHQWLRQ��&RPELV��ODUJH��SULYDWHO\�RZQHG�PLQLEXVHV��DFFRPPRGDWHG�

DSSUR[LPDWHO\�����RI�WULSV�LQ�/LPD�LQ�������2XU�DQDO\VLV�VXJJHVWV�WKDW�UHSODFLQJ�WKHVH�ZLWK�

PRGHUQ�EXVHV�ZRXOG�UHTXLUH�DQ�LQYHVWPHQW�RI�3(1����PLOOLRQ��86�����PLOOLRQ��DQG�\LHOG�

FDUERQ�VDYLQJV�RI����NW&2
2
�H�LQ�������&RQJHVWLRQ�WROOV�LQ�FLW\�FHQWUHV�DUH�DOVR�DWWUDFWLYH�WR�

XUEDQ�SODQQHUV�EHFDXVH�WKH\�UDLVH�IXQGV�IRU�SXEOLF�WUDQVSRUW�LQYHVWPHQWV�DV�ZHOO�DV�UHGXFLQJ�

FRQJHVWLRQ��$OWKRXJK�SROLWLFDOO\�FRQWHQWLRXV��WKLV�SROLF\�FRXOG�UHGXFH�HPLVVLRQV�E\�RYHU�

���NW&2
2
�H�LQ������ZKLOH�UDLVLQJ�PRUH�WKDQ�3(1����PLOOLRQ��86�����PLOOLRQ���0HDQZKLOH��

DGGLWLRQDO�LQYHVWPHQWV�WR�HQKDQFH�WKH�VDIHW\�RI�F\FOLVWV��VXFK�DV�VHSDUDWHG�F\FOHZD\V��

intersection improvements, and driver education) could dramatically increase the number of 

F\FOLVWV�XVLQJ�H[LVWLQJ�F\FOHZD\V�LQ�/LPD�DQG�VHUYH�DV�D�ćDJVKLS�IRU�FOLPDWH�DFWLRQ��DV�WKH\�KDYH�

LQ�%RJRW£�DQG�/RQGRQ�
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Sector Focus: Electricity in Palembang
7KH�SURYLVLRQ�RI�UHOLDEOH��ORZ�FDUERQ�HOHFWULFLW\�VXEVWDQWLDOO\�H[SDQGV�WKH�RSSRUWXQLWLHV�

DYDLODEOH�WR�FLWLHV�WR�UHGXFH�HPLVVLRQV��)RU�H[DPSOH��GLHVHO�JHQHUDWRUV�DUH�FRPPRQO\�XVHG�LQ�

3DOHPEDQJ�DQG�RWKHU�,QGRQHVLDQ�FLWLHV�DV�DQ�DOWHUQDWLYH�WR�JULG�VXSSOLHG�HOHFWULFLW\��,QFUHDVLQJ�

WKH�UHOLDELOLW\�DQG�UHGXFLQJ�WKH�FDUERQ�LQWHQVLW\�RI�JULG�HOHFWULFLW\�ZRXOG�DOORZ�D�ZLGH�UDQJH�RI�

DFWRUV�WR�ORZHU�WKHLU�HPLVVLRQV�E\�FXWWLQJ�FRQVXPSWLRQ�RI�GLHVHO�IXHO��,W�FDQ�WKHUHIRUH�EH�VHHQ�

DV�D�SUHFXUVRU�WR�RWKHU�ORZ�FDUERQ�LQYHVWPHQWV��DQG�KHQFH�ZH�FRQVLGHU�LW�LQ�WKLV�FDVH�VWXG\�

&RQVXPSWLRQ�RI�JULG�HOHFWULFLW\�LQ�3DOHPEDQJ�KDV�JURZQ�IURP������N:K�SHU�FDSLWD�LQ������

WR�������N:K�SHU�FDSLWD�LQ�������DQG�LV�SURMHFWHG�WR�ULVH�WR�������N:K�SHU�FDSLWD�E\�������,W�

LV�FOHDU�WKDW�D�VXEVWDQWLDO�H[SDQVLRQ�RI�HOHFWULFLW\�JHQHUDWLRQ�LV�UHTXLUHG�WR�PHHW�WKLV�UDSLGO\�

JURZLQJ�GHPDQG��7KH�QHZ�FDSDFLW\�WKDW�ZLOO�EH�EXLOW�RYHU�WKH�FRPLQJ�GHFDGH�ZLOO�GHWHUPLQH�

WKH�FDUERQ�LQWHQVLW\�RI�HOHFWULFLW\�LQ�,QGRQHVLD�IRU�GHFDGHV�WR�FRPH��7KH�6RXWK�6XPDWUD�JULG�

FXUUHQWO\�JHQHUDWHV�HOHFWULFLW\�IURP�FRDO��������QDWXUDO�JDV��������K\GURHOHFWULFLW\��������

GLHVHO������DQG�JHRWKHUPDO�������8QGHU�D�%$8�VFHQDULR��WKH�FDUERQ�LQWHQVLW\�RI�WKH�JULG�LV�

ZRXOG�ULVH�IURP�����W&2
2
�H�0:K�LQ������WR�����W&2

2
�H�0:K�LQ������DV�WKH�VKDUH�RI�FRDO�

HOHFWULFLW\�LQ�WKH�JULG�ULVHV�WR�����

2XU�DQDO\VLV�LGHQWLĆHV�WZR�SRVVLEOH�PHDVXUHV�WKDW�DUH�FRVW�DQG�FDUERQ�HIIHFWLYH��6RPH�

�����0:�RI�JHRWKHUPDO�JHQHUDWLRQ�FDSDFLW\�FRXOG�EH�EXLOW�LQVWHDG�RI�FRDO�ĆUHG�SRZHU�

SODQWV�DQG�����0:�RI�H[LVWLQJ�QDWXUDO�JDV�JHQHUDWLRQ�FDSDFLW\�FRXOG�EH�UHWURĆWWHG�ZLWK�EHVW�

DYDLODEOH�WHFKQRORJLHV�RQ�FRPPHUFLDOO\�DWWUDFWLYH�WHUPV��,I�WKH�SURFHHGV�IURP�WKHVH�PHDVXUHV�

ZHUH�UHLQYHVWHG�LQ�WKH�HOHFWULFLW\�VHFWRU��D�IXUWKHU������0:�RI�JHRWKHUPDO�JHQHUDWLRQ�

FDSDFLW\�FRXOG�EH�EXLOW�DW�QR�QHW�FRVW��

+RZHYHU��GHOLYHULQJ�JHRWKHUPDO�HQHUJ\�RQ�WKLV�VFDOH�ZRXOG�UHTXLUH�RYHUFRPLQJ�D�QXPEHU�

RI�EDUULHUV��*HRWKHUPDO�IDFLOLWLHV�W\SLFDOO\�UHTXLUH�ODUJHU�FDSLWDO�LQYHVWPHQW��KDYH�ORQJHU�

EXLOG�WLPHV�DQG�DUH�VXEMHFW�WR�JUHDWHU�XQFHUWDLQW\�WKDQ�FRQYHQWLRQDO�HOHFWULFLW\�VRXUFHV��

*HRWKHUPDO�GHYHORSPHQW�DOVR�UHTXLUHV�VXEVWDQWLDO�WHFKQLFDO�FDSDFLW\�LQ�WHUPV�RI�HQJLQHHULQJ��

JHRORJ\�DQG�HQYLURQPHQWDO�SODQQLQJ��7KLV�SURYLGHV�DQ�RSSRUWXQLW\�IRU�VWUDWHJLF�NQRZOHGJH�

WUDQVIHU�DQG�WHFKQLFDO�DVVLVWDQFH�DV�SDUW�RI�WKH�GHYHORSHG�ZRUOGèV�FOLPDWH�REOLJDWLRQV��

,I�WKHVH�EDUULHUV�FDQ�EH�RYHUFRPH��WKH�SRWHQWLDO�EHQHĆWV�RI�H[SDQGLQJ�JHRWKHUPDO�HQHUJ\�DUH�

YHU\�VLJQLĆFDQW��:H�ĆQG�WKDW��UHODWLYH�WR�%$8�WUHQGV��WKH�HOHFWULFLW\�VHFWRU�FRXOG�UHGXFH�LWV�

HPLVVLRQV�E\�������WKURXJK�FRVW�HIIHFWLYH�LQYHVWPHQWV��7KLV�ZRXOG�UHTXLUH�LQYHVWPHQW�RI�

,'5�����WULOOLRQ��86�����ELOOLRQ���JHQHUDWLQJ�DQQXDO�VDYLQJV�RI�,'5����WULOOLRQ��86�����PLOOLRQ���

SD\LQJ�EDFN�WKH�LQYHVWPHQW�LQ������\HDUV�DQG�JHQHUDWLQJ�DQQXDO�VDYLQJV�IRU�WKH�OLIHWLPH�RI�

WKH�PHDVXUHV��5HLQYHVWLQJ�WKH�UHWXUQV�IURP�WKHVH�LQYHVWPHQWV�LQ�JHRWKHUPDO�JHQHUDWLRQ�

ZRXOG�SURYLGH�DQ�H[WUD�,'5����WULOOLRQ��86�����ELOOLRQ��WKDW�ZRXOG�GHOLYHU�IXUWKHU�HPLVVLRQV�

UHGXFWLRQV�RI��������UHODWLYH�WR�%$8�WUHQGV��LQ�WKH�HOHFWULFLW\�VHFWRU�

:H�HVWLPDWH�WKDW�3DOHPEDQJ�FRXOG�UHGXFH�LWV�FDUERQ�HPLVVLRQV�E\������E\�������FRPSDUHG�WR�%$8�OHYHOV�
WKURXJK�FRVW�HIIHFWLYH�PHDVXUHV��7KLV�ZRXOG�UHTXLUH�LQYHVWPHQW�RI�,'5����WULOOLRQ��86�������PLOOLRQ���ZKLFK�
ZRXOG�SD\�IRU�LWVHOI�ZLWKLQ�D�\HDU�WKURXJK�DQQXDO�VDYLQJV�RI�,'5����WULOOLRQ��86�������PLOOLRQ���7KH�FDUERQ�
VDYLQJV�ZRXOG�EH�GLVWULEXWHG�DPRQJ�WKH�FRPPHUFLDO���������GRPHVWLF����������LQGXVWU\����������WUDQVSRUW�
�������DQG�ZDVWH���������VHFWRUV��:H�FDOFXODWH�WKDW�UHLQYHVWLQJ�WKH�UHWXUQV�IURP�WKHVH�LQYHVWPHQWV�LQ�RWKHU�
ORZ�FDUERQ�PHDVXUHV�ZRXOG�HQDEOH�D�WRWDO�LQYHVWPHQW�RI�,'5�����WULOOLRQ��86�����ELOOLRQ��DQG�ZRXOG�GHOLYHU�
HPLVVLRQ�UHGXFWLRQV�RI�������UHODWLYH�WR�%$8�OHYHOV�DW�QR�QHW�FRVW�WR�WKH�FLW\�

0RUH�GHWDLO�RQ�WKH�3DOHPEDQJ�VWXG\�FDQ�EH�IRXQG�LQ�*RXOGVRQ��&ROHQEUDQGHU��6XGPDQW�HW�DO���������
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Sector focus: Waste in Kolkata
7KH�ZDVWH�VHFWRU�LQ�.RONDWD��DV�LQ�PDQ\�GHYHORSLQJ�FRXQWULHV��JHQHUDWHV�VXEVWDQWLDO�HPLVVLRQV��

DQG�%$8�WUHQGV�VXJJHVW�D�VWHDG\�LQFUHDVH�LQ�ZDVWH�SURGXFWLRQ�SHU�FDSLWD��:KHQ�FRPELQHG�

ZLWK�WKH�LPSDFWV�RI�SRSXODWLRQ�JURZWK��*+*�HPLVVLRQV�IURP�WKH�ZDVWH�VHFWRU�DUH�SURMHFWHG�WR�

ULVH�E\�������EHWZHHQ������DQG������

7KURXJK�WKH�LQWURGXFWLRQ�RI�FRVW�HIIHFWLYH�QHZ�UHF\FOLQJ�VFKHPHV�DQG�JDVLĆFDWLRQ�PHDVXUHV��

WKH�FLW\�FRXOG�UHGXFH�JUHHQKRXVH�JDV�HPLVVLRQV�E\�������UHODWLYH�WR�%$8�OHYHOV��7KLV�ZRXOG�

UHTXLUH�LQYHVWPHQWV�ZRUWK�,15�����ELOOLRQ��86�������PLOOLRQ���JHQHUDWLQJ�DQQXDO�VDYLQJV�

RI�,15����ELOOLRQ��86������PLOOLRQ��DQG�SD\LQJ�EDFN�WKH�LQYHVWPHQW�LQ������\HDUV��$GGLWLRQDO�

LQYHVWPHQWV�LQ�HQHUJ\�IURP�ZDVWH�LQIUDVWUXFWXUH��VSHFLĆFDOO\��UHIXVH�GHULYHG�IXHO��FRXOG�

UHGXFH�HPLVVLRQV�E\�������UHODWLYH�WR�%$8�WUHQGV�DW�QR�QHW�FRVW�WR�WKH�FLW\��7KLV�ZRXOG�UHTXLUH�

D�WRWDO�LQYHVWPHQW�RI�,15�����ELOOLRQ��86�������PLOOLRQ��DQG�ZRXOG�JHQHUDWH�DQQXDO�VDYLQJV�RI�

,15����ELOOLRQ��86������PLOOLRQ��

.RONDWDèV�ZDVWH�VHFWRU�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�HYDOXDWLQJ�WKH�VRFLDO�DQG�HQYLURQPHQWDO�

LPSOLFDWLRQV�RI�ORZ�FDUERQ�PHDVXUHV��DV�ZHOO�DV�WKH�HFRQRPLF�FDVH�IRU�LQYHVWPHQW��3RRU�ZDVWH�

PDQDJHPHQW�LPSDFWV�SXEOLF�KHDOWK�LQ�WKH�FLW\��EXW�DOVR�SURYLGHV�LPSRUWDQW�VRXUFHV�RI�LQIRUPDO�

HPSOR\PHQW�WR�VRPH�RI�WKH�PRVW�YXOQHUDEOH�SRSXODWLRQV�LQ�WKH�FLW\��$Q\�ORZ�FDUERQ�PHDVXUHV�

VKRXOG�EH�LPSOHPHQWHG�LQ�ZD\V�WKDW�FDSWXUH�SRWHQWLDO�KHDOWK�EHQHĆWV�ZKLOH�SURWHFWLQJ�WKHVH�

OLYHOLKRRGV��IRU�H[DPSOH�WKURXJK�FRPPXQLW\�OHG�ZDVWH�PDQDJHPHQW�V\VWHPV�

Kolkata, India 
.RONDWD�LV�WKH�WKLUG�ODUJHVW�DQG�WKH�PRVW�GHQVHO\�SRSXODWHG�FLW\�LQ�,QGLD�DQG�WKH���WK�ODUJHVW�XUEDQ�DUHD�
LQ�WKH�ZRUOG��*RYHUQPHQW�RI�:HVW�%HQJDO��%XUHDX�RI�$SSOLHG�(FRQRPLFV�DQG�6WDWLVWLFV��������,WV�RIĆFLDO�
SRSXODWLRQ�RI������PLOOLRQ�LV�FXUUHQWO\�JURZLQJ�DW�D�UDWH�RI������SHU�\HDU��*RYHUQPHQW�RI�,QGLD��������EXW�
LWV�XQRIĆFLDO�SRSXODWLRQ�FRXOG�EH�PXFK�ODUJHU��(OHFWULFLW\�VXSSO\�WR�WKH�FLW\�FRPHV�ODUJHO\�IURP�WKH�:HVW�
%HQJDO�JULG��,QHIĆFLHQFLHV�DQG�ORVVHV�LQ�WKLV�JULG�PHDQ�WKDW�WKH�HOHFWULFLW\�FRQVXPHG�LQ�.RONDWD�KDV�D�FDUERQ�
LQWHQVLW\�RI�����W&2

2
�H�0:K��PRUH�WKDQ�GRXEOH�JOREDO�EHVW�SUDFWLFH�IRU�ORZ�JUDGH��QRQ�FRNLQJ�FRDO��,($�

�������

$YHUDJH�SHU�FDSLWD�LQFRPH�LQ�.RONDWD�LV���������,QGLDQ�UXSHHV��,15��86����������DQG�DYHUDJH�DQQXDO�SHU�
FDSLWD�HQHUJ\�FRQVXPSWLRQ�LV����0:K�����RI�WKH�2(&'�DYHUDJH���EXW�WKHUH�DUH�VWDUN�LQHTXDOLWLHV�ZLWKLQ�
WKH�FLW\��0RUH�WKDQ�D�WKLUG�RI�.RONDWDèV�SRSXODWLRQ�OLYHV�LQ�VOXPV��ZKHUH�PRVW�SHRSOH�ZRUN�LQ�LQIRUPDO�VHFWRUV�
DQG�D�WKLUG�DUH�XQHPSOR\HG��81�+$%,7$7��������(YHQ�VR��HOHFWULFLW\�GHPDQG�LV�JURZLQJ�UDSLGO\��0RUH�
EURDGO\��ZH�HVWLPDWH�WKDW��XQGHU�%$8�FRQGLWLRQV��.RONDWDèV�WRWDO�HQHUJ\�FRQVXPSWLRQ�ZRXOG�ULVH�E\��������
H[SHQGLWXUH�RQ�HQHUJ\�E\��������DQG�FDUERQ�HPLVVLRQV�E\�������EHWZHHQ������DQG������

:H�HVWLPDWH�WKDW�.RONDWD�FRXOG�UHGXFH�LWV�DQQXDO�FDUERQ�HPLVVLRQV�E\�������E\�������UHODWLYH�WR�%$8�
OHYHOV��WKURXJK�FRVW�HIIHFWLYH�LQYHVWPHQWV�RI�,15������ELOOLRQ��86�����ELOOLRQ���ZKLFK�ZRXOG�SD\�IRU�
WKHPVHOYHV�WKURXJK�DQQXDO�VDYLQJV�RI�,15������ELOOLRQ��86�������PLOOLRQ��ZLWKLQ�����\HDUV��DQG�WKHQ�
FRQWLQXH�WR�JHQHUDWH�VDYLQJV�IRU�WKH�OLIHWLPH�RI�WKH�PHDVXUHV��7KH�FDUERQ�VDYLQJV�ZRXOG�EH�GLVWULEXWHG�
DPRQJ�WKH�FRPPHUFLDO����������GRPHVWLF����������LQGXVWU\����������WUDQVSRUW���������DQG�ZDVWH���������
VHFWRUV��%\�UHLQYHVWLQJ�WKH�UHWXUQV�IURP�WKHVH�FRVW�HIIHFWLYH�RSWLRQV��.RONDWD�FRXOG�LQYHVW�D�WRWDO�RI�
,15������ELOOLRQ��86�����ELOOLRQ��LQ�ORZ�FDUERQ�PHDVXUHV�DQG�UHGXFH�LWV�FDUERQ�HPLVVLRQV�E\�������UHODWLYH�
WR�%$8�WUHQGV�DW�QR�QHW�FRVW�WR�WKH�FLW\��

0RUH�GHWDLO�RQ�WKH�.RONDWD�VWXG\�FDQ�EH�IRXQG�LQ�*RXOGVRQ��.HUU��0F$QXOOD�HW�DO���������

��� �&DOFXODWLRQV�DW�DQ�DVVXPHG�H[FKDQJH�UDWH�RI�,15���� �86������
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5. DISCUSSION: OPPORTUNITIES AND PRECONDITIONS 

�����7KH�VFDOH�DQG�VLJQLĆFDQFH�RI�WKH�RSSRUWXQLWLHV
2Q�SXUHO\�HFRQRPLF�WHUPV��WKLV�FRPSDUDWLYH�DQDO\VLV�LQGLFDWHV�WKDW�WKHUH�LV�D�FRPSHOOLQJ�FDVH�IRU�FOLPDWH�
DFWLRQ�LQ�HDFK�RI�WKH�ĆYH�FDVH�VWXG\�FLWLHV��([WHQVLYH�SDFNDJHV�RI�FRVW�HIIHFWLYH�ORZ�FDUERQ�LQYHVWPHQWV�
KDYH�EHHQ�LGHQWLĆHG�LQ�HDFK�FLW\�WKDW�ZRXOG�SD\�IRU�WKHPVHOYHV�LQ�OHVV�WKDQ�����\HDUV�WKURXJK�UHGXFWLRQV�LQ�
HQHUJ\�ELOOV�WKDW�ZRXOG�EH�HTXLYDOHQW�WR�EHWZHHQ������DQG������RI�DQQXDO�FLW\�VFDOH�*'3��7KH�PHDVXUHV�
ZRXOG�FRQWLQXH�WR�JHQHUDWH�HFRQRPLF�VDYLQJV�EH\RQG�WKH�SD\EDFN�SHULRG�DQG�RYHU�WKHLU�OLIHWLPHV��7KHVH�
VDPH�PHDVXUHV�ZRXOG�UHGXFH�HPLVVLRQV�IURP�HDFK�FLW\�E\�EHWZHHQ�����DQG�����UHODWLYH�WR�%$8�WUHQGV�E\�
������ZKLFK�HTXDWHV�WR�UHDO�DQQXDO�FDUERQ�VDYLQJV�RI�EHWZHHQ�����DQG�����0W&2

2
�H�LQ�������)XUWKHUPRUH��

if the returns from the cost-effective options could be recovered and reinvested in additional low-carbon 
PHDVXUHV��WKHVH�ĆYH�FLWLHV�FRXOG�UHGXFH�WKHLU�HPLVVLRQV�E\�D�IXUWKHU������������UHODWLYH�WR�%$8�OHYHOV�LQ�
������7KLV�HTXDWHV�WR�DQRWKHU�����WR����0W&2

2
�H���

7KH�VFDOH�DQG�WKH�WLPLQJ�RI�WKH�FDUERQ�VDYLQJV�WKDW�PLJKW�EH�UHDOL]HG�LQ�FLWLHV�ZRUOGZLGH�IURP�H[SORLWLQJ�
HFRQRPLFDOO\�DWWUDFWLYH�RSSRUWXQLWLHV�DUH�VXEVWDQWLDO��SDUWLFXODUO\�JLYHQ�WKH�XUJHQW�QHHG�IRU�HDUO\�DFWLRQ�
RQ�FOLPDWH�FKDQJH��7KH�,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($�������VXJJHVWV�WKDW��êLI�DFWLRQ�WR�UHGXFH�
&2

2
�HPLVVLRQV�LV�QRW�WDNHQ�EHIRUH�������DOO�WKH�DOORZDEOH�&2

2
�HPLVVLRQV�ZRXOG�EH�ORFNHG�LQ�E\�HQHUJ\�

LQIUDVWUXFWXUH�H[LVWLQJ�DW�WKDW�WLPHë��7KH�HVWLPDWHG�UHGXFWLRQV�WKDW�DUH�HTXLYDOHQW�WR�D��������UHGXFWLRQ�LQ�
DQQXDO�JOREDO�HQHUJ\�UHODWHG�FDUERQ�HPLVVLRQV�WKDW�FRXOG�FRQFHLYDEO\�EH�DFKLHYHG�LI�VLPLODU�FRVW�HIIHFWLYH�
ORZ�FDUERQ�RSWLRQV�ZHUH�DYDLODEOH�DQG�ZHUH�H[SORLWHG�LQ�DOO�FLWLHV�ZRXOG�EH�D�YHU\�VLJQLĆFDQW�FRQWULEXWLRQ�WR�
FOLPDWH�FKDQJH�PLWLJDWLRQ��

%XW�RXU�FRPSDUDWLYH�DQDO\VLV�KDV�DOVR�VKRZQ�WKDW�LQ�VRPH�VHWWLQJV�WKHVH�VDYLQJV�DUH�OLNHO\�WR�EH�
RYHUZKHOPHG�E\�WKH�LPSDFWV�RI�RQJRLQJ�HFRQRPLF�DQG�SRSXODWLRQ�JURZWK��LQ�RUGHU�WR�GHOLYHU�VXVWDLQHG�
FXWV�LQ�FDUERQ�HPLVVLRQV��FLWLHV�ZRXOG�KDYH�WR�H[SORUH�GHHSHU�DQG�SRVVLEO\�PRUH�FKDOOHQJLQJ�IRUPV�RI�
GHFDUERQL]DWLRQ��IRU�H[DPSOH�WKURXJK�PRUH�VWUXFWXUDO�FKDQJHV�LQ�WKH�IRUP�DQG�IXQFWLRQ�RI�WKH�FLW\��

5.2 Preconditions for change
7KH�HFRQRPLF�DWWUDFWLYHQHVV�RI�PDQ\�RI�WKH�ORZ�FDUERQ�RSWLRQV�SURYLGHV�D�VWURQJ�LQFHQWLYH�IRU�FLWLHV�WR�
H[SORUH�WKH�QHZ�JRYHUQDQFH�DQG�ĆQDQFLQJ�DUUDQJHPHQWV�QHFHVVDU\�WR�H[SORLW�WKHVH�RSSRUWXQLWLHV��,Q�WKH�
SURFHVV��WKH\�FRXOG�FUHDWH�WKH�HQDEOLQJ�FRQGLWLRQV�DQG�PRPHQWXP�IRU�ORQJHU�WHUP��WUDQVIRUPDWLYH�FKDQJH��

$�ĆUVW�REYLRXV�SUHUHTXLVLWH�IRU�ORZ�FDUERQ�LQYHVWPHQW�LQ�DQ\�FLW\�LV�political commitment, and this is an 
DUHD�LQ�ZKLFK�D�FRPSHOOLQJ�HFRQRPLF�FDVH��DORQJ�ZLWK�RWKHU�FR�EHQHĆWV��FDQ�EH�SDUWLFXODUO\�HIIHFWLYH��2XU�
VWXGLHV�DWWUDFWHG�WKH�DWWHQWLRQ�RI�GHFLVLRQ�PDNHUV�LQ�DOO�ĆYH�FLWLHV��QRW�RQO\�WKRVH�ZRUNLQJ�RQ�HQYLURQPHQW�
and sustainability but also in areas such as economic development that tend to feature more prominently 
DW�WKH�KHDUW�RI�XUEDQ�GHYHORSPHQW�SROLF\�PDNLQJ��7KLV�KDV�KHOSHG�WR�EXLOG�EURDGHU�FRPPLWPHQW�WR�DGRSWLQJ�
ORZ�FDUERQ�GHYHORSPHQW�VWUDWHJLHV�DQG�WR�PDLQVWUHDP�FOLPDWH�WDUJHWV�LQWR�XUEDQ�SROLF\��7KHVH�LPSDFWV�
XQGHUVFRUH�WKH�LPSRUWDQFH�RI�H[SORULQJ�WKH�HFRQRPLF�FDVH�RQ�D�FLW\�E\�FLW\�EDVLV�WR�PRELOL]H�FOLPDWH�DFWLRQ�

$�VHFRQG�SUHUHTXLVLWH�LV�ĆQDQFH��7KH�LQLWLDO�LQYHVWPHQWV�QHHGHG�DUH�ODUJH��SDUWLFXODUO\�UHODWLYH�WR�FLW\�
EXGJHWV��0DQ\�RI�WKH�FRVW�HIIHFWLYH�LQYHVWPHQWV�FRXOG�DWWUDFW�SULYDWH�ĆQDQFH�å�SDUWLFXODUO\�ZKHUH�WKH\�FDQ�
EH�FRQVROLGDWHG�LQWR�ODUJHU�RSSRUWXQLWLHV�DQG�XQORFNHG�WKURXJK�WKH�LQWURGXFWLRQ�RI�QHZ�EXVLQHVV�PRGHOV�
VXFK�DV�UHYROYLQJ�IXQGV�WKDW�FDSWXUH�DQG�UHF\FOH�VDYLQJV�IURP�D�ODUJH�QXPEHU�RI�VPDOO�LQYHVWPHQWV��IRU�
H[DPSOH�LQ�WKH�UHVLGHQWLDO�DQG�FRPPHUFLDO�VHFWRUV��3XEOLF�VHFWRU�LQYHVWPHQW�DOVR�KDV�DQ�LPSRUWDQW�UROH�WR�
SOD\��*RYHUQPHQWV�DUH�PDMRU�HQHUJ\�XVHUV�DQG�LQYHVWRUV�LQ�LQIUDVWUXFWXUH��DQG�FDQ�WKHUHIRUH�FRQWULEXWH�
VXEVWDQWLDOO\�WR�FOLPDWH�FKDQJH�PLWLJDWLRQ�E\�LQYHVWLQJ�GLUHFWO\�LQ�HQHUJ\�HIĆFLHQW�RSWLRQV��

7KHUH�DUH�PXOWLSOH�ZD\V�LQ�ZKLFK�LQYHVWPHQWV�LQ�WKH�ORZ�FDUERQ�HFRQRP\�FRXOG�EH�IXUWKHU�HQFRXUDJHG��7D[�
LQFUHPHQW�ĆQDQFLQJ��SUXGHQWLDO�ERUURZLQJ��DQG�YDULRXV�IRUPV�RI�SXEOLF�SULYDWH�SDUWQHUVKLS�DUH�HPHUJLQJ�LQ�
PDQ\�VHWWLQJV��0DQ\�PRUH�FLWLHV�LQ�ORZ��DQG�ORZ�PLGGOH��LQFRPH�FRXQWULHV�FRXOG�EHQHĆW�IURP�FOLPDWH�IULHQGO\�
GHYHORSPHQW�DVVLVWDQFH�DQG�GHYHORSPHQW�IULHQGO\�FOLPDWH�ĆQDQFH��/LPDèV�%57�V\VWHP��IRU�H[DPSOH��VXSSRUWHG�
ZLWK�GHYHORSPHQW�DVVLVWDQFH�IURP�WKH�,QWHU�$PHULFDQ�'HYHORSPHQW�%DQN��LV�SULPDULO\�LQWHQGHG�WR�DGGUHVV�
FRQJHVWLRQ��LPSURYH�DLU�TXDOLW\�DQG�LQFUHDVH�PRELOLW\��EXW�ZLOO�DOVR�JHQHUDWH�VXEVWDQWLDO�FDUERQ�VDYLQJV�
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$�WKLUG�SUHUHTXLVLWH�LV�DQ�HQDEOLQJ�policy framework.�$OWKRXJK�VRPH�RI�WKH�PHDVXUHV�LGHQWLĆHG�VKRXOG�EH�
HFRQRPLFDOO\�DWWUDFWLYH�HQRXJK�WR�VHFXUH�LQYHVWPHQWV�RQ�FRPPHUFLDO�JURXQGV��RWKHUV�ZRXOG�FOHDUO\�EHQHĆW�
IURP�SROLF\�VXSSRUW�LQ�YDULRXV�IRUPV��SDUWLFXODUO\�LQ�WKH�HDUO\�VWDJHV�RI�WKHLU�GHSOR\PHQW�LQ�D�SDUWLFXODU�
FRQWH[W��*RYHUQPHQWV�FDQ�HQFRXUDJH�LQYHVWPHQWV�E\�SURYLGLQJ�VXSSRUWLQJ�LQFHQWLYH�DQG�VXEVLG\�UHJLPHV��
IRU�H[DPSOH�WKURXJK�IHHG�LQ�WDULIIV�RU�WD[�DOORZDQFHV�IRU�UHQHZDEOH�JHQHUDWLRQ�RU�WKURXJK�UHGXFLQJ�
VXEVLGLHV�IRU�IRVVLO�IXHOV�VXFK�DV�FRDO�LQ�HQHUJ\�JHQHUDWLRQ�RU�SHWURO�LQ�WUDQVSRUWDWLRQ��7KH\�FDQ�DOVR�
HQFRXUDJH�LQYHVWPHQW�E\�FUHDWLQJ�VWDELOLW\�DQG�UHGXFLQJ�ULVN�å�IRU�H[DPSOH�E\�FRPPLWWLQJ�WR�ORQJ�WHUP�
WDUJHWV�IRU�HQHUJ\�HIĆFLHQF\��E\�VXSSRUWLQJ�SLORW�SURMHFWV�WKDW�SURYH�WKH�YLDELOLW\�RI�QHZ�EXVLQHVV�PRGHOV�RU�
E\�DFWLQJ�DV�WKH�êDQFKRU�FOLHQWë�IRU�QHZ�LQLWLDWLYHV�VXFK�DV�GLVWULFW�KHDWLQJ�VFKHPHV�LPSOHPHQWHG�E\�FLW\�
VFDOH�HQHUJ\�VHUYLFH�FRPSDQLHV��

*RYHUQPHQWV�FDQ�HQDEOH�GLIIHUHQW�DFWRUV�WR�UHVSRQG�WR�PDUNHW�RSSRUWXQLWLHV�DQG�SROLF\�VLJQDOV�WKURXJK�
HGXFDWLRQ�DQG�LQIRUPDWLRQ�SURYLVLRQ��IRU�LQVWDQFH�E\�HQYLURQPHQWDO�ODEHOLQJ�RU�WKURXJK�VXSSRUW�IRU�5	'�LQ�
GLIIHUHQW�DUHDV�RI�WKH�ORZ�FDUERQ�HFRQRP\��7KH\�FDQ�DOVR�VXSSRUW�WKH�EXLOGLQJ�RI�QHZ�FDSDFLWLHV�WR�DFW�E\�
SURPRWLQJ�FRPPXQLW\�HQJDJHPHQW�DQG�FLYLF�PRYHPHQWV�RU�PDUNHW�GHYHORSPHQW�DQG�HFRQRPLF�QHWZRUNV��
8OWLPDWHO\��JRYHUQPHQWV�FRXOG�PDQGDWH�LQYHVWPHQW�WKURXJK�UHJXODWLRQ�å�IRU�H[DPSOH�WKURXJK�WKH�DGRSWLRQ�
RI�WRXJKHU�YHKLFOH�HPLVVLRQV�VWDQGDUGV�RU�EXLOGLQJ�HQHUJ\�SHUIRUPDQFH�VWDQGDUGV��

6XFK�SROLF\�LQWHUYHQWLRQV�DUH�OLNHO\�WR�EH�QHHGHG�ERWK�DFURVV�OHYHOV��QDWLRQDO��UHJLRQDO�DQG�ORFDO��
DQG�EHWZHHQ�SROLF\�DUHDV��HQHUJ\��ĆQDQFH��KRXVLQJ��WUDQVSRUW�DQG�HFRQRPLF�GHYHORSPHQW��DV�ZHOO�
DV�HQYLURQPHQW���7KH�SURVSHFWV�IRU�VXFK�PXOWL�OHYHO��PXOWL�VHFWRU�SROLF\�LQWHUYHQWLRQ�DUH�OLNHO\�WR�EH�
VXEVWDQWLDOO\�VWURQJHU�ZKHUH�D�FRPSHOOLQJ�HFRQRPLF�FDVH�KDV�EHHQ�SXW�IRUZDUG��
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6. CONCLUSIONS
$OWKRXJK�FOHDUO\�ZH�PXVW�EH�FDUHIXO�DERXW�H[WUDSRODWLQJ�IURP�D�VDPSOH�RI�RQO\�ĆYH�FLWLHV��RXU�ĆQGLQJV�RIIHU�
XVHIXO�LQVLJKWV�LQWR�WKH�RSSRUWXQLWLHV�IRU��DQG�WKH�OLPLWV�RI��LQYHVWPHQW�LQ�HFRQRPLFDOO\�DWWUDFWLYH�RSWLRQV�
IRU�ORZ�FDUERQ�FLWLHV��*LYHQ�WKH�UROH�WKDW�FLWLHV�DUH�OLNHO\�WR�SOD\�LQ�WKH�IXWXUH��VXFK�RSSRUWXQLWLHV�KDYH�
PDMRU�LPSOLFDWLRQV�IRU�FOLPDWH�FKDQJH�PLWLJDWLRQ��HFRQRPLFDOO\�DWWUDFWLYH�LQYHVWPHQWV�LQ�FLWLHV�FRXOG�OHDG�WR�
JOREDOO\�VLJQLĆFDQW�UHGXFWLRQV�LQ�FDUERQ�HPLVVLRQV��5HLQYHVWLQJ�WKH�UHWXUQV�IURP�VXFK�LQYHVWPHQWV�XS�WR�WKH�
SRLQW�ZKHUH�DOO�LQYHVWPHQWV�DUH�FRVW�QHXWUDO�ZRXOG�LQFUHDVH�FDUERQ�VDYLQJV�VXEVWDQWLDOO\�

6R�FRXOG�WKH�H[SORLWDWLRQ�RI�WKHVH�HFRQRPLFDOO\�DWWUDFWLYH�ORZ�FDUERQ�PHDVXUHV�LQ�FLWLHV�LQ�WKH�VKRUW�WR�
PHGLXP�WHUP�SURYLGH�D�SODWIRUP�IRU�PRUH�WUDQVIRUPDWLYH�FKDQJH�LQ�WKH�ORQJHU�WHUP"�7KH�DQVZHU�SHUKDSV�
GHSHQGV�RQ�OHYHOV�RI�RSWLPLVP�DQG�WKH�VFRSH�IRU�FLW\�OHYHO�OHDUQLQJ�

,Q�DQ�RSWLPLVWLF�VFHQDULR��VRPH�FLWLHV�H[SORLW�WKHVH�RSSRUWXQLWLHV�VXFFHVVIXOO\��DQG�JHQHUDWH�ERWK�HFRQRPLF�
DQG�HQYLURQPHQWDO�UHWXUQV�IURP�GRLQJ�VR��7KH\�DOVR�GHYHORS�DSSURSULDWH�IRUPV�RI�HQJDJHPHQW�DQG�
JRYHUQDQFH�WR�JHQHUDWH�ZLGHU�VRFLDO��HFRQRPLF�DQG�HQYLURQPHQWDO�FR�EHQHĆWV��DQG�WKURXJK�WKHVH�WKH\�
LQFUHDVH�SXEOLF�LQWHUHVW�LQ��DQG�HQWKXVLDVP�IRU��ORZ�FDUERQ�GHYHORSPHQW��,QVWLWXWLRQDO�FDSDFLWLHV�DUH�
EXLOW��QHZ�ĆQDQFLQJ�DUUDQJHPHQWV�HYROYH�DQG�LPSRUWDQW�OHVVRQV�DUH�OHDUQHG�RYHU�WLPH��2WKHU�FLWLHV�DUH�
HQFRXUDJHG�WR�DGRSW�VLPLODU�PRGHOV��DQG�WKH�SLRQHHULQJ�RU�IURQW�UXQQLQJ�FLWLHV�GHFDUERQL]H�IXUWKHU��,Q�
RWKHU�ZRUGV��HDUO\�VXFFHVVHV�FRXOG�LQVSLUH�RWKHU�FLWLHV��EUHDNLQJ�WKH�LQHUWLD�LQ�ORZ�FDUERQ�GHYHORSPHQW��DQG�
VWUHQJWKHQLQJ�FDSDFLWLHV�WKDW�HQDEOH�WKH�IURQW�UXQQLQJ�FLWLHV�WR�H[SORUH�PRUH�DPELWLRXV�FOLPDWH�PLWLJDWLRQ�
VWUDWHJLHV�VXFK�DV�VWUXFWXUDO�FKDQJHV�LQ�XUEDQ�IRUP�DQG�IXQFWLRQ��

,Q�D�SHVVLPLVWLF�VFHQDULR��FLWLHV�PLJKW�LPSOHPHQW�WKH�PHDVXUHV�ZLWKRXW�DSSURSULDWH�IRUPV�RI�HQJDJHPHQW�
DQG�JRYHUQDQFH��7KH�WUDQVLWLRQ�EHFRPHV�D�WHFKQRFUDWLF�H[HUFLVH�WKDW�UXQV�WKH�ULVN�RI�JHQHUDWLQJ�VRFLDO��
HFRQRPLF�DQG�HQYLURQPHQWDO�FR�FRVWV�DQG�XQGHUPLQLQJ�VRFLDO�DQG�SROLWLFDO�VXSSRUW�DQG�PRPHQWXP�IRU�
IXUWKHU�FKDQJH��,QVWLWXWLRQDO�FDSDFLWLHV�DUH�EXLOW�DQG�ĆQDQFLQJ�DUUDQJHPHQWV�GR�HPHUJH��EXW�FLWLHV�RQO\�
êFKHUU\�SLFNë�WKH�HDVLHVW�RSWLRQV��7KH�IURQW�UXQQLQJ�FLWLHV�ORVH�LQWHUHVW�LQ�IXUWKHU�FKDQJH��RWKHU�FLWLHV�GHFLGH�
RQO\�WR�LQYHVW�LQ�ORZ�FDUERQ�RSWLRQV�ZKHUH�WKH\�DUH�HFRQRPLFDOO\�DWWUDFWLYH��&LWLHV�PDLQWDLQ�WKHLU�UHVLVWDQFH�
WR�WUDQVIRUPDWLYH�FKDQJHV�WKDW�DUH�OLNHO\�WR�EH�PRUH�FKDOOHQJLQJ��VR�WKH\�EHFRPH�ORFNHG�LQWR�ZKDW�LV�DW�EHVW�
RQO\�D�PDUJLQDOO\�GHFDUERQL]HG�IXWXUH��,Q�RWKHU�ZRUGV��WKHUH�LV�D�ULVN�WKDW�FLWLHV�ZLOO�VSHQG�YDOXDEOH�WLPH�
H[SORULQJ�RSWLRQV�WKDW�DW�EHVW�DUH�RQO\�D�WHPSRUDU\�RU�SDUWLDO�UHVSRQVH�WR�D�SUHVVLQJ�JOREDO�SUREOHP��DQG�LQ�
WKH�SURFHVV�WKH\�FURZG�RXW�WKH�SRWHQWLDO�IRU�GHHSHU�DQG�PRUH�WUDQVIRUPDWLYH�FKDQJH�

7KH�SROLF\�FKDOOHQJH�LV�WR�ĆQG�ZD\V�RI�HQVXULQJ�WKDW�WKH�RSWLPLVWLF�VFHQDULR�LV�UHDOL]HG��)RU�WKLV�WR�KDSSHQ��
SROLF\�PDNHUV�KDYH�WR�H[SORLW�WKH�HDUO\�VWDJHV�RI�WKH�ORZ�FDUERQ�WUDQVLWLRQ�ZKHUH�WKHUH�DUH�HFRQRPLFDOO\�
DWWUDFWLYH�RSWLRQV��ZKLOH�HQVXULQJ�WKDW�WKH\�FUHDWH�WKH�FRQGLWLRQV�IRU�WKH�ODWHU�VWDJHV�RI�WUDQVLWLRQ�WKDW�FRXOG�
EH�PRUH�FKDOOHQJLQJ��)RU�WKLV�WR�KDSSHQ��ORZ�FDUERQ�WUDQVLWLRQV�ZRXOG�QHHG�WR�EH�VHHQ�DV�DQ�RSSRUWXQLW\�
rather than a threat, by city-level decision-makers, and they need to be taken from the periphery of urban 
GHFLVLRQ�PDNLQJ�DQG�PDLQVWUHDPHG�LQWR�WKH�NH\�DUHDV�RI�XUEDQ�SROLF\�VXFK�DV�SODQQLQJ��HQHUJ\��KRXVLQJ��
WUDQVSRUW�DQG�HFRQRPLF�GHYHORSPHQW��$SSURSULDWH�VWDNHKROGHU�HQJDJHPHQW�DQG�JRYHUQDQFH�FDSDFLWLHV�
need to be established to ensure that the transition is not a technocratic exercise but is ‘socially steered’ 
VR�WKDW�FKRLFHV�UHćHFW�GLIIHUHQW�VRFLDO�FRQFHUQV�DQG�EXLOG�SXEOLF�VXSSRUW�RYHU�WLPH��1HZ�ĆQDQFLQJ�
DUUDQJHPHQWV�DQG�GHOLYHU\�PRGHOV�QHHG�WR�EH�EXLOW��DQG�HQDEOLQJ�SROLFLHV�QHHG�WR�EH�LQWURGXFHG�DW�GLIIHUHQW�
VFDOHV��/HVVRQV�IURP�WKH�IURQW�UXQQHUV�WKHQ�QHHG�WR�EH�LGHQWLĆHG�å�IRU�H[DPSOH�WKURXJK�UREXVW�HYDOXDWLRQV�
RI�HDUO\�H[SHULHQFHV�å�VR�WKDW�JRRG�SUDFWLFH�FDQ�EH�UDSLGO\�GHYHORSHG�ZLWKLQ�DQG�WUDQVIHUUHG�EHWZHHQ�FLWLHV��

$QG�DOO�RI�WKLV�QHHGV�WR�EH�GRQH�LQ�D�ZD\�WKDW�VWLPXODWHV�D�ORQJ�WHUP�YLVLRQ�RI��DQG�D�FRPPLWPHQW�WR��D�PRUH�
GHHSO\�GHFDUERQL]HG�FLW\��,I�DOO�RI�WKLV�FDQ�EH�DFKLHYHG��WKHQ�H[SORLWLQJ�HFRQRPLFDOO\�DWWUDFWLYH�ORZ�FDUERQ�
RSWLRQV�LQ�FLWLHV�LQ�WKH�VKRUW�WHUP�FRXOG�EH�D�PDMRU�FRQWULEXWLRQ�WR�VXFFHVVIXO�FOLPDWH�FKDQJH�PLWLJDWLRQ�DW�
WKH�JOREDO�VFDOH�LQ�WKH�ORQJHU�WHUP��
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)XWXUHV��/HHGV��KWWS���ZZZ�FOLPDWHVPDUWFLWLHV�RUJ�VLWHV�GHIDXOW�ĆOHV��������.RONDWD���)XOO���
5HSRUW���2FW����������Y���SGI�

*RXOGVRQ��$���0F$QXOOD��)���6DNDL��3���6XGPDQW��$���&DVWUR��6��DQG�5DPRV��&����������7KH�(FRQRPLFV�RI�/RZ�
&DUERQ�&LWLHV��/LPD��3HUX��&HQWUH�IRU�/RZ�&DUERQ�)XWXUHV��/HHGV��KWWS���ZZZ�FOLPDWHVPDUWFLWLHV�RUJ�VLWHV�
GHIDXOW�ĆOHV�(/&&���/LPD���5HSRUW���)XOO���(QJOLVK�SGI�

*RYHUQPHQW�RI�,QGLD���������&HQVXV�������&HQVXV�RI�,QGLD��KWWS���ZZZ�FHQVXVLQGLD�JRY�LQ������FRPPRQ�
FHQVXVB�����KWPO�

*RYHUQPHQW�RI�:HVW�%HQJDO��%XUHDX�RI�$SSOLHG�(FRQRPLFV�DQG�6WDWLVWLFV���������'LVWULFW�6WDWLVWLFDO�
+DQGERRN��6RXWK����3DUJDQDV��������.RONDWD��,QGLD��ZZZ�V��SJV�JRY�LQ�V��S�'6+%B6��3*6B�����SGI�

,($���������:RUOG�(QHUJ\�2XWORRN��������2UJDQLVDWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW�DQG�
,QWHUQDWLRQDO�(QHUJ\�$JHQF\��3DULV��KWWS���ZZZ�LHD�RUJ�SXEOLFDWLRQV�IUHHSXEOLFDWLRQV�SXEOLFDWLRQ�ZRUOG�
HQHUJ\�RXWORRN������KWPO�

,($���������3RZHU�*HQHUDWLRQ�IURP�&RDO��0HDVXULQJ�DQG�5HSRUWLQJ�(IĆFLHQF\�3HUIRUPDQFH�DQG�&2��
(PLVVLRQV��,QWHUQDWLRQDO�(QHUJ\�$JHQF\��3DULV��)UDQFH��ZZZ�LHD�RUJ�FLDE�SDSHUV�SRZHUBJHQHUDWLRQBIURPB
FRDO�SGI�

,1(,��Q�G����3ULQFLSDOHV�LQGLFDGRUHV�PDFURHFRQRPLFRV��3ULQFLSDO�PDFUR�HFRQRPLF�LQGLFDWRUV���,QVWLWXWR�
1DFLRQDO�GH�(VWDG¯VWLFD�H�,QIRUP£WLFD��/LPD��3HUX��KWWS���ZZZ�LQHL�JRE�SH�HVWDGLVWLFDV�LQGLFH�WHPDWLFR�
HFRQRPLD��

,3&&���������&OLPDWH�&KDQJH������å�,3&&�)RXUWK�$VVHVVPHQW�5HSRUW��,QWHUJRYHUQPHQWDO�3DQHO�RQ�
&OLPDWH�&KDQJH��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��8.�

6HGHSDO���������3ODQ�(VWUDW«JLFR�GH�7HFQRORJ¯DV�GH�,QIRUPDFLµQ�\�&RPXQLFDFLµQ������������6WUDWHJLF�
3ODQ�IRU�,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQV�7HFKQRORJ\��������������KWWS���ZZZ�VHGDSDO�FRP�SH�SODQ�
HVWUDWHJLFR�GH�WHFQRORJLDV�GH�LQIRUPDFLRQ�\�FRPXQLFDFLRQ�����������

6WHUQ��1��+����������7KH�(FRQRPLFV�RI�&OLPDWH�&KDQJH��7KH�6WHUQ�5HYLHZ��&DPEULGJH�8QLYHUVLW\�3UHVV��
&DPEULGJH��8.��KWWS���G[�GRL�RUJ���������&%2��������������

8QLWHG�1DWLRQV��'HSDUWPHQW�RI�(FRQRPLF�DQG�6RFLDO�$IIDLUV��3RSXODWLRQ�'LYLVLRQ���������:RUOG�
8UEDQL]DWLRQ�3URVSHFWV��WKH������5HYLVLRQ��KWWS���HVD�XQ�RUJ�XQSG�ZXS�&'�520�'HIDXOW�DVS[�

:RUOG�+HDOWK�2UJDQL]DWLRQ��*OREDO�+HDOWK�2EVHUYDWRU\���������8UEDQ�SRSXODWLRQ�JURZWK��KWWS���ZZZ�ZKR�
LQW�JKR�XUEDQBKHDOWK�VLWXDWLRQBWUHQGV�XUEDQBSRSXODWLRQBJURZWKBWH[W�HQ��
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APPENDIX 

SUMMARIES OF CITY-LEVEL DATA  
AND PROJECTIONS

Leeds City Region
%DVHG�RQ�*RXOGVRQ��.HUU��7RSL�HW�DO���������

Key economic, energy and carbon indicators for Leeds City Region and the United Kingdom, 2014

UK *'3�SHU�FDSLWD��333� 86��������

(FRQRPLF�JURZWK�UDWH�SHU�DQQXP������������DYHUDJH� �����

(QHUJ\�XVH�SHU�FDSLWD��DEVROXWH�����RI�2(&'�DYHUDJH �����NJRH��������

(PLVVLRQV�SHU�FDSLWD��DEVROXWH�����RI�2(&'�DYHUDJH ���W&2
2
�H��������

Leeds City 
Region

3RSXODWLRQ ����PLOOLRQ

7RWDO�FLW\�*'3 86�������ELOOLRQ

&LW\�*'3�SHU�FDSLWD��333� 86��������

(QHUJ\�XVH�SHU�FDSLWD ������NJRH

(QHUJ\�ELOO�SHU�FDSLWD� 86�������

(QHUJ\�ELOO�RI�WKH�FLW\��DEVROXWH�����RI�*'3� 86������ELOOLRQ������

&DUERQ�LQWHQVLW\�RI�HQHUJ\�XVH�LQ������ �����W&2
2
�0:K

Source for national data: World Bank Development Indicators. For sources of city-level data see Gouldson, Kerr, Topi et al. (2012).
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Historic and projected greenhouse gas emissions per unit of energy, per unit of GDP and per capita in Leeds City 

Region, 2000-2025, indexed to 2014

Projected shares of economic savings (left) and emissions reductions (right) by sector in Leeds City Region in 

2025, with the adoption of the cost-effective bundle of measures
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Cost-effective scenario Cost-neutral scenario

Investment needs 86�������ELOOLRQ 86��������ELOOLRQ

Investment needs as a share of city GDP ���� �����

Annual savings 86�������ELOOLRQ 86�������ELOOLRQ

Payback period ����\HDUV ����\HDUV

Carbon savings in 2025 �����0W&2
2
-e �����0W&2

2
-e

Carbon savings in 2025 as a share  of the 
BAU scenario

����� �����

Most cost-effective measures per unit of carbon saveda Most carbon-effective measuresb

Sector Measure
Net cost  (US$ 
/tCO

2
-e) Sector Measure

Emissions 
saved 2012-
2022 ktCO

2
-e)

���,QGXVWU\ %XUQHUV ������ ���,QGXVWU\ 5HQHZDEOH�KHDW ���

���&RPPHUFLDO 3KRWRFRSLHUV�å�HQHUJ\�
PDQDJHPHQW

���� ���7UDQVSRUW %LRIXHOV 210

���&RPPHUFLDO 0RQLWRUV�å�HQHUJ\�
PDQDJHPHQW

���� ���'RPHVWLF 5HGXFH�
household 
KHDWLQJ�E\��à&�

201

���&RPPHUFLDO &RPSXWHUV�å�HQHUJ\�
PDQDJHPHQW

���� ���'RPHVWLF 6ROLG�ZDOO�
insulation

���

���&RPPHUFLDO 3ULQWHUV�å�HQHUJ\�
PDQDJHPHQW

���� ���&RPPHUFLDO $LU�VRXUFH�KHDW�
pump

���

���&RPPHUFLDO 9HQGLQJ�PDFKLQHV�å�
HQHUJ\�PDQDJHPHQW

���� ���'RPHVWLF %LRPDVV�ERLOHUV�
with feed-in 
tariff

���

���&RPPHUFLDO 2IĆFH�HTXLSPHQW�
å�PRVW�HQHUJ\�
HIĆFLHQW�PRQLWRU��3&�
only)

���� ���7UDQVSRUW Micro hybrid 
vehicles

���

���'RPHVWLF Mini-wind turbines 
��N:��ZLWK�IHHG�LQ�
tariff

���� ���7UDQVSRUW )XOO�K\EULG�
vehicles

141

���&RPPHUFLDO 2IĆFH�HTXLSPHQW�
å�PRVW�HQHUJ\�
HIĆFLHQW�PRQLWRU

���� ���&RPPHUFLDO +HDWLQJ�å�PRVW�
HQHUJ\�HIĆFLHQW�
boilers

���

����&RPPHUFLDO 7XUQ�RII�OLJKWV�IRU���
extra hour

���� ����&RPPHUFLDO +HDWLQJ�å�
SURJUDPPDEOH�
thermostats

���

a Net cost to the city of saving 1 tCO
2
�H�HPLVVLRQV�RYHU�WKH�OLIHWLPH�RI�WKH�PHDVXUH��$�QHJDWLYH�ĆJXUH�LQGLFDWHV�D�QHW�UHWXUQ�

b  Total emissions saved if measures were implemented throughout the period indicated. Note that the periods and calculations 

UHćHFW�WKRVH�LQ�WKH�RULJLQDO�VWXGLHV��QRW�WKH�DGMXVWPHQWV�PDGH�IRU�WKH�FRPSDUDWLYH�DQDO\VLV�

League tables of the 10 most cost-effective (left) and carbon-effective (right) low-carbon measures at the city 

scale for Leeds City Region

The economic case for investment in low-carbon measures at the city scale, Leeds City Region

Leeds City Region, continued
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Malaysia 

GDP per capita (PPP) US$ 16,919

(FRQRPLF�JURZWK�UDWH�SHU�DQQXP������������DYHUDJH� �����

(QHUJ\�XVH�SHU�FDSLWD��DEVROXWH�����RI�2(&'�DYHUDJH� �����NJRH��������

(PLVVLRQV�SHU�FDSLWD��DEVROXWH�����RI�2(&'�DYHUDJH� ���W&2
2
�H��������

Johor Bahru 

3RSXODWLRQ ����PLOOLRQ

7RWDO�FLW\�*'3� 86�������ELOOLRQ

&LW\�*'3�SHU�FDSLWD��333� 86��������

(QHUJ\�XVH�SHU�FDSLWD ������NJRH

(QHUJ\�ELOO�SHU�FDSLWD 86�������

(QHUJ\�ELOO�RI�WKH�FLW\��DEVROXWH�����RI�*'3� 86������ELOOLRQ��������

&DUERQ�LQWHQVLW\�RI�HQHUJ\�XVH�LQ������ �����W&2
2
�0:K

Source for national data: World Bank Development Indicators. For sources of city-level data see Gouldson, Colenbrander and 

Paprgyropolou et al. (2014).

0

50

100

150

200

250

2
0

2
5

2
0

2
4

2
0

2
3

2
0

2
2

2
0

2
1

2
0

2
0

2
0

1
9

2
0

1
8

2
0

1
7

2
0

1
6

2
0

1
5

2
0

1
4

2
0

1
3

2
0

1
2

2
0

1
1

2
0

1
0

2
0

0
9

2
0

0
8

2
0

0
7

2
0

0
6

2
0

0
5

2
0

0
4

2
0

0
3

2
0

0
2

2
0

0
1

2
0

0
0

Emissions

Emissions per unit GDP

Emissions per capita

Emissions per unit energy

p
e

r
c

e
n

t
a

g
e

 o
f 

2
0

1
4

 l
e

v
e

l

Key economic, energy and carbon indicators for Johor Bahru and Malaysia, 2014

Johor Bahru and Pasir Gudang
%DVHG�RQ�*RXOGVRQ��&ROHQEUDQGHU��3DSDUJ\URSRXORX��HW�DO���������

Historic and projected greenhouse gas emissions per unit of energy, per unit of GDP and per capita for Johor 

Bahru, 2000-2025, indexed to 2014

71.8

0.8

14.4
1.6

11.4
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18.3
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52.2

8.7
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Waste

Projected share of economic savings (left) and emissions reductions (right) by sector in Johor Bahru in 2025, with 

the adoption of the cost-effective bundle of measures
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Johor Bahru and Pasir Gudang, continued

The economic case for investment in low carbon measures at the city scale, Johor Bahru and Pasir Gudang

Cost-effective scenario Cost-neutral scenario

Investment needs 86�������ELOOLRQ 86�������ELOOLRQ

Investment needs as a share of city GDP ���� �����

Annual savings 86�������ELOOLRQ 86�������ELOOLRQ

Payback period ����\HDUV ����\HDUV

Carbon savings in 2025 ����0W&2
2
-e �����0W&2

2
-e

Carbon savings in 2025 as a share  of the 
BAU scenario

����� �����

League tables of the 10 most cost-effective (left) and carbon-effective (right) low-carbon measures at the city 

scale for Johor Bahru

Most cost-effective measures per unit of carbon 
saveda Most carbon-effective measuresb

Sector Measure

Net cost   
(US$ /
tCO

2
-e) Sector Measure

Emissions 
saved 
2014-2025 
ktCO

2
-e)

���&RPPHUFLDO *UHHQ�EXLOGLQJ�VWDQGDUG�� �������� ���,QGXVWU\ 'LHVHO�UHSODFHG�ZLWK�
biodiesel 

������

���&RPPHUFLDO *UHHQ�EXLOGLQJ�VWDQGDUG�� �������� ���,QGXVWU\ %����������ELRIXHO��
replaces petroleum 
products with fuel 
subsidy

������

���,QGXVWU\ 5XEEHU�å�KHDW�UHFRYHU\ ������� ���,QGXVWU\ )XHO�VZLWFKLQJ�������
petroleum products 
UHSODFHG�Z��VRODU�39

�������

���,QGXVWU\ )XHO�VZLWFKLQJ�å�����
petroleum products 
UHSODFHG�Z��VRODU�39�
electricity w/ feed-in tariff

������� ���7UDQVSRUW %����UHSODFHV�
petroleum products 

������

���7UDQVSRUW +\EULG�SULYDWH�FDUV�ZLWK�
current tax relief 

����� ���7UDQVSRUW +\EULG�SULYDWH�FDUV�
with current tax 
incentive

������

���,QGXVWU\ )HUWLOLVHU�å�VWHDP�
UHIRUPLQJ��PRGHUDWH�
improvements)

����� ���,QGXVWU\ 5XEEHU�å�DGRSWLRQ�
of variable speed 
drive in electric 
motors

������

���,QGXVWU\ )HUWLOLVHU�å�VWHDP�
UHIRUPLQJ��ODUJH�
improvements)

����� ���,QGXVWU\ )XHO�VZLWFKLQJ�å�
����SHWUROHXP�
systems replaced w/ 
dual fuel systems

�����

���,QGXVWU\ 3HWUROHXP�UHĆQHU\�DQG�
SHWURFKHPLFDO�å�PRUH�
HIĆFLHQW�SXPSV

����� ���7UDQVSRUW (XUR�,9�YHKLFOH�
VWDQGDUGV��FDUV�ZLWK�
sales tax relief)

�����

���,QGXVWU\ ����SHWUROHXP�V\VWHPV�WR�
dual fuel systems

����� ���:DVWH (QHUJ\�IURP�ZDVWH�
�FRPE��KHDW���SRZHU�

�����

����,QGXVWU\ 3HWUROHXP�UHĆQHU\�DQG�
SHWURFKHPLFDO�å�PRUH�
HIĆFLHQW�PRWRUV

��� ����,QGXVWU\ 5XEEHU�LQGXVWU\�å�
reduction of excess 
air in boilers

�����

Note: Measures in the electricity sector were included in the original study, but have been excluded here.

a Net cost to the city of saving 1 tCO
2
�H�HPLVVLRQV�RYHU�WKH�OLIHWLPH�RI�WKH�PHDVXUH��$�QHJDWLYH�ĆJXUH�LQGLFDWHV�D�QHW�UHWXUQ�

b  Total emissions saved if measures were implemented throughout the period indicated. 
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Lima-Callao
%DVHG�RQ�*RXOGVRQ��0F$QXOOD��6DNDL�HW�DO��������

Key economic, energy and carbon indicators for Lima-Callao, 2014

Peru 1

GDP per capita (PPP) US$ 10,765

(FRQRPLF�JURZWK�UDWH�SHU�DQQXP������������DYHUDJH� �����

(QHUJ\�XVH�SHU�FDSLWD��DEVROXWH�����RI�2(&'�DYHUDJH ���NJRH��������

(PLVVLRQV�SHU�FDSLWD��DEVROXWH�����RI�2(&'�DYHUDJH ����W&2
2
�H��������

City 2

3RSXODWLRQ ����PLOOLRQ

7RWDO�FLW\�*'3� 86�������ELOOLRQ

&LW\�*'3�SHU�FDSLWD��333� 86�������

(QHUJ\�XVH�SHU�FDSLWD ����NJRH

(QHUJ\�ELOO�SHU�FDSLWD 86�����

(QHUJ\�ELOO�RI�WKH�FLW\��DEVROXWH�����RI�*'3� 86������ELOOLRQ�������

&DUERQ�LQWHQVLW\�RI�HQHUJ\�XVH�LQ�������W&2
2
�H�0:K� �����W&2

2
�0:K

Source for national data: World Bank Development Indicators. For sources of city-level data see  Gouldson, McAnulla, Sakai et al. 

(2014).
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Trends in greenhouse gas emissions per unit of energy, per unit of GDP and per capita in Lima-Callao, 2000-2025, 

indexed to 2014  

Commercial
Domestic

Industry
Transport
Waste

7.5
5.6

7.8

79.1
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10.5

15.3

23.9
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Projected share of economic savings (left) and emissions reductions (right) by sector in Lima-Callao in 2025, with 

the adoption of the cost-effective bundle of measures
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League tables of the 10 most cost-effective and carbon-effective low-carbon measures at the city scale for  

Lima-Callao

Most cost-effective measures per unit of carbon saveda Most carbon-effective measuresb

Sector Measure
Net cost  (US$ 
/tCO

2
-e) Sector Measure

Emissions 
saved 2015-
2030  
ktCO

2
-e)

���5HVLGHQWLDO *UHHQ�URRIV�RQ�VHPL�
GHWDFKHG�EXLOGLQJV�

������ ���7UDQVSRUW &RQJHVWLRQ�WROOV�
for petrol and 
diesel private cars

�����

���5HVLGHQWLDO 0RVW�HQHUJ\�HIĆFLHQW�
ZDVKLQJ�PDFKLQHV

����� ���7UDQVSRUW 5HSODFLQJ�FRPELV�
with omnibuses

�����

���5HVLGHQWLDO *UHHQ�URRIV�RQ�
DSDUWPHQW�EXLOGLQJV

����� ���5HVLGHQWLDO Incandescent 
OLJKWLQJ�SKDVH�RXW�
DQG�����/('�E\�
2020

�����

���5HVLGHQWLDO� 0RUH�HQHUJ\�HIĆFLHQW�
ZDVKLQJ�PDFKLQHV

����� ���:DVWH /DQGĆOO�JDV�
FDSWXUH�IRU�HQHUJ\�
JHQHUDWLRQ

�����

���5HVLGHQWLDO 0RVW�HQHUJ\�HIĆFLHQW�
entertainment 
appliances 

����� ���,QGXVWU\ (OHFWULFLW\�
conservation in 
other industrial 
sectors

�����

���5HVLGHQWLDO 0RVW�HQHUJ\�HIĆFLHQW�
air conditioners 

��� ���:DVWH 6OXGJH�WR�HQHUJ\�
incinerator

�����

���5HVLGHQWLDO 0RVW�HQHUJ\�HIĆFLHQW�
UHIULJHUDWRUV�

��� ���:DVWH :DVWH�WR�HOHFWULFLW\�
å������WRQV�SHU�
day

�����

���7UDQVSRUW 'LHVHO�WD[LV�UHSODFHG�
with hybrid cars

��� ���,QGXVWU\ 6ZLWFK�ERLOHUV�WR�
QDWXUDO�JDV

�����

����5HVLGHQWLDO 0RUH�HQHUJ\�HIĆFLHQW�
entertainment 
appliances

��� ���7UDQVSRUW +\EULG�6FKHPH���
������VXEVLG\�IRU�
10% of new cars

�����

����7UDQVSRUW 'LHVHO�WD[LV�UHSODFHG�
ZLWK�&1*�FDUV

��� ����5HVLGHQWLDO Incandescent 
OLJKWLQJ�SKDVH�RXW

�����

 

Note: Measures in the electricity sector were included in the original study, but have been excluded here.

a Net cost to the city of saving 1 tCO
2
�H�HPLVVLRQV�RYHU�WKH�OLIHWLPH�RI�WKH�PHDVXUH��$�QHJDWLYH�ĆJXUH�LQGLFDWHV�D�QHW�UHWXUQ�

b  Total emissions saved if measures were implemented throughout the period indicated. Note that the periods and calculations 

UHćHFW�WKRVH�LQ�WKH�RULJLQDO�VWXGLHV��QRW�WKH�DGMXVWPHQWV�PDGH�IRU�WKH�FRPSDUDWLYH�DQDO\VLV�

Lima-Callao, continued

The economic case for investment in low-carbon measures at the city scale, Lima-Callao 

Cost-effective scenario Cost-neutral scenario

Investment needs 86����� 86�������ELOOLRQ

Investment needs as a share of city GDP ���� �����

Annual savings 86�������ELOOLRQ 86�������ELOOLRQ

Payback period ����\HDUV ����\HDUV

Carbon savings in 2025 �����0W&2
2
-e �����0W&2

2
-e

Carbon savings in 2025 as a share of the BAU 
scenario

����� �����
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Palembang

%DVHG�RQ�*RXOGVRQ��&ROHQEUDQGHU��6XGPDQW�HW�DO���������

Key economic, energy and carbon indicators for Palembang and Indonesia, 2014

Indonesia 

GDP per capita (PPP) US$ 4,876

(FRQRPLF�JURZWK�UDWH�SHU�DQQXP������������DYHUDJH� �����

(QHUJ\�XVH�SHU�FDSLWD��DEVROXWH�����RI�2(&'�DYHUDJH ���NJRH��������

(PLVVLRQV�SHU�FDSLWD��DEVROXWH�����RI�2(&'�DYHUDJH ���W&2
2
�H��������

Palembang

3RSXODWLRQ ����PLOOLRQ

7RWDO�FLW\�*'3 86������ELOOLRQ

&LW\�*'3�SHU�FDSLWD��333� 86�������

(QHUJ\�XVH�SHU�FDSLWD ����NJRH

(QHUJ\�ELOO�SHU�FDSLWD 86�����

(QHUJ\�ELOO�RI�WKH�FLW\��DEVROXWH�����RI�*'3� 86������PLOOLRQ��������

&DUERQ�LQWHQVLW\�RI�HQHUJ\�XVH�LQ������ �����W&2
2
�0:K

Source for national data: World Bank Development Indicators. For sources of city-level data see Gouldson, Colenbrander, Sudmant 

et al. (2014).

Historic and projected greenhouse gas emissions per unit of energy, per unit of GDP and per capita in Palembang, 

2000-2025, indexed to 2014.
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Palembang, continued

The economic case for investment in low carbon measures at the city scale for Palembang

Cost-effective scenario Cost-neutral scenario

Investment needs 86��������PLOOLRQ 86�������ELOOLRQ

Investment needs as a share of city GDP ����� �����

Annual savings � 86��������PLOOLRQ� 86��������PLOOLRQ

Payback period <1 year ����\HDUV

Carbon savings in 2025 ����0W&2
2
-e ����0W&2

2
-e

Carbon savings in 2025 as a share of the BAU 
scenario

����� �����

League tables of the 10 most cost-effective (left) and carbon-effective (right) low-carbon measures at the city 

scale for Palembang

Most cost-effective measures per unit of carbon saveda Most carbon-effective measuresb

Sector Measure
Net cost  (US$ 
/tCO

2
-e) Sector Measure

Emissions 
saved 2014-
2025  
ktCO

2
-e)

���7UDQVSRUW )XHO�WD[�VXEVLG\�
UHGXFWLRQ�RI�����,'5�/

������ ���,QGXVWU\ 'LHVHO�WR�ELRGLHVHO �����

���7UDQVSRUW )XHO�WD[�VXEVLG\�
UHGXFWLRQ�RI����,'5�/

������ ���,QGXVWU\ 6XSSOHPHQWLQJ�
diesel boilers with 
solar water heaters

�����

���&RPPHUFLDO 6XEVWLWXWLQJ�JULG�
electricity for diesel 
JHQHUDWRUV�å�VKRSSLQJ�
centres

������ ���:DVWH /)*�XWLOLVDWLRQ ������

���,QGXVWU\ 'LHVHO�WR�GXDO�IXHO�
systems

������ ���:DVWH (QHUJ\�IURP�ZDVWH�
�FRPELQHG�KHDW�
and power)

�����

���,QGXVWU\ 5HSODFLQJ�GLHVHO�
JHQHUDWRUV�ZLWK�VRODU�
39

����� ���,QGXVWU\ )HUWLOLVHU�å�VWHDP�
UHIRUPLQJ��ODUJH�
improvements)

�����

���,QGXVWU\ 3HWUROHXP�UHĆQHU\�å�
PRUH�HIĆFLHQW�SXPSV

����� ���7UDQVSRUW &1*�%XV�5DSLG�
7UDQVSRUW�V\VWHP�
��[�H[SDQVLRQ�

�����

���,QGXVWU\ 3HWUROHXP�UHĆQHU\�
å�PRUH�HIĆFLHQW�
compressors

����� ���,QGXVWU\ )HUWLOLVHU�å�SURFHVV�
LQWHJUDWLRQ

�����

���,QGXVWU\ 3HWUROHXP�UHĆQHU\�å�
PRUH�HIĆFLHQW�PRWRUV

����� ���'RPHVWLF 0RVW�HQHUJ\�
HIĆFLHQW�DLU�
conditioners

�����

���,QGXVWU\ 3HWUROHXP�UHĆQHU\�å�
PRUH�HIĆFLHQW�IXUQDFHV�
and boilers

����� ���7UDQVSRUW %XV�5DSLG�
7UDQVSRUW�V\VWHP�
XSJUDGH���[�
expansion)

�����

����,QGXVWU\ 3HWUROHXP�UHĆQHU\�
å�PRUH�HIĆFLHQW�KHDW�
H[FKDQJHUV

����� ����:DVWH (QHUJ\�IURP�
ZDVWH��HOHFWULFLW\�
recovery)

�����

Note: Measures in the electricity sector were included in the original study, but have been excluded here.

D�1HW�FRVW�WR�WKH�FLW\�RI�VDYLQJ���W&2��H�HPLVVLRQV�RYHU�WKH�OLIHWLPH�RI�WKH�PHDVXUH��$�QHJDWLYH�ĆJXUH�LQGLFDWHV�D�QHW�UHWXUQ�

b  Total emissions saved if measures were implemented throughout the period indicated.
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Key economic, energy and carbon indicators for Kolkata and India, 2014

India GDP per capita (PPP) US$ 3,870

(FRQRPLF�JURZWK�UDWH�SHU�DQQXP������������DYHUDJH� �����

(QHUJ\�XVH�SHU�FDSLWD��DEVROXWH�����RI�2(&'�DYHUDJH ���NJRH��������

(PLVVLRQV�SHU�FDSLWD��DEVROXWH�����RI�2(&'�DYHUDJH ���W&2
2
�H��������

City 3RSXODWLRQ �����PLOOLRQ

7RWDO�*'3� 86�������ELOOLRQ

&LW\�*'3�SHU�FDSLWD��333� 86�������

(QHUJ\�XVH�SHU�FDSLWD ����NJRH

(QHUJ\�ELOO�SHU�FDSLWD 86�����

(QHUJ\�ELOO�RI�WKH�FLW\��DEVROXWH�����RI�*'3� 86������ELOOLRQ�������

&DUERQ�LQWHQVLW\�RI�HQHUJ\�XVH�LQ�������W&2��H�0:K� �����W&2
2
�0:K

Source for national data: World Bank Development Indicators. For sources of city-level data see Gouldson, Kerr, McAnulla et al. 

(2014). 

Kolkata

%DVHG�RQ�*RXOGVRQ��.HUU��0F$QXOOD�HW�DO���������

Historic and projected greenhouse gas emissions per unit of energy, per unit of GDP and per capita in Kolkata, 

2000-2025, indexed to 2014

Projected share of economic savings (left) and emissions reductions (right) by sector in Kolkata in 2025, with the 

adoption of the cost-effective bundle of measures

50

100

150

200

250

2
0

2
5

2
0

2
4

2
0

2
3

2
0

2
2

2
0

2
1

2
0

2
0

2
0

1
9

2
0

1
8

2
0

1
7

2
0

1
6

2
0

1
5

2
0

1
4

2
0

1
3

2
0

1
2

2
0

1
1

2
0

1
0

2
0

0
9

2
0

0
8

2
0

0
7

2
0

0
6

2
0

0
5

2
0

0
4

2
0

0
3

2
0

0
2

2
0

0
1

2
0

0
0

Emissions

Emissions per unit GDP

Emissions per capita

Emissions per unit energy

p
e

r
c

e
n

t
a

g
e

 o
f 

2
0

1
4

 l
e

v
e

l



THE ECONOMIC CASE FOR LOW CARBON CITIES      NOV 2014 WWW.NEWCLIMATEECONOMY.NET 33

Kolkata, continued

The economic case for investment in low-carbon measures at the city scale, Kolkata

Cost-effective scenario Cost-neutral scenario

Investment needs 86������ELOOLRQ 86������ELOOLRQ

Investment needs as a share of city GDP ���� �����

Annual savings 86��������PLOOLRQ 86��������PLOOLRQ

Payback period ����\HDUV ����\HDUV

Carbon savings in 2025 ����0W&2
2
-e �����0W&2

2
-e

Carbon savings in 2025 as a share of the BAU 
scenario

����� �����

League tables of the 10 most cost-effective (left) and carbon-effective (right) low-carbon measures at the city 

scale for Kolkata

Most cost-effective measures per unit of carbon saveda Most carbon-effective measuresb

Sector Measure
Net cost  (US$ 
/tCO

2
-e) Sector Measure

Emissions 
saved 2014-
2025 ktCO

2
-e)

���7UDQVSRUW 3DUNLQJ�GHPDQG�
PDQDJHPHQW

������ ���&RPPHUFLDO *UHHQ�EXLOGLQJ�
VWDQGDUG���������
RI�QHZ�EXLOGLQJV�

�����

���,QGXVWU\ Metals and fabrication 
å�ZDVWH�KHDW�UHFRYHU\�
�RLO�ĆUHG�PHOWLQJ�

���� ���'RPHVWLF 0RVW�HQHUJ\�
HIĆFLHQW�DLU�
conditioners

�����

���,QGXVWU\ 3DSHU�å�SUHVVXULVHG�
head box

���� ���'RPHVWLF 5HWURĆWWLQJ�
ĆEUHJODVV�XUHWKDQH�
�����RI�H[LVWLQJ�
households)

�����

���,QGXVWU\ Metals and fabrication 
å�ZRRG�JDVLĆHU��RLO�
ĆUHG�PHOWLQJ�

���� ���'RPHVWLF 0RUH�HQHUJ\�
HIĆFLHQW�DLU�
conditioners

�����

���,QGXVWU\ Metals and fabrication 
å�ZDVWH�KHDW�UHFRYHU\�
�FRNH�ĆUHG�PHOWLQJ�

���� ���&RPPHUFLDO 0RVW�HQHUJ\�
HIĆFLHQW�DLU�
conditioners

�����

���7UDQVSRUW &RPPHUFLDO�YHKLFOH�
HIĆFLHQF\�VWDQGDUGV

���� ���'RPHVWLF� 0RVW�HQHUJ\�
HIĆFLHQW�
entertainment 
appliances

�����

���,QGXVWU\ &KHPLFDOV�å�LQVXODWLRQ�
of cyclone system in 
spray dryers

���� ���&RPPHUFLDO 7XUQLQJ�RII�OLJKWV �����

���,QGXVWU\ Metals and fabrication 
å�LQGXFWLRQ�IXUQDFH�IRU�
PHOWLQJ

���� ���&RPPHUFLDO *UHHQ�EXLOGLQJ�
VWDQGDUG���������
RI�QHZ�EXLOGLQJV�

�����

���,QGXVWU\ Metals and fabrication 
å�ZRRG�JDVLĆHU��FRNH�
ĆUHG�PHOWLQJ�

���� ���&RPPHUFLDO *UHHQ�EXLOGLQJ�
VWDQGDUG��������RI�
QHZ�EXLOGLQJV�

�����

����,QGXVWU\ &KHPLFDOV�å�LQVWDOODWLRQ�
RI�H[KDXVW�JDV�KHDW�
recovery system in 
spray dryers

���� ����'RPHVWLF 0RUH�HQHUJ\�
HIĆFLHQW�
entertainment 
appliances

�����

Note: Measures in the electricity sector were included in the original study, but have been excluded here.

a Net cost to the city of saving 1 tCO
2
�H�HPLVVLRQV�RYHU�WKH�OLIHWLPH�RI�WKH�PHDVXUH��$�QHJDWLYH�ĆJXUH�LQGLFDWHV�D�QHW�UHWXUQ�

b  Total emissions saved if measures were implemented throughout the period indicated. 
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