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7KH� 3DULV� $JUHHPHQW� WHPSHUDWXUH� JRDO� LV� KROG� WKH� JOREDO� DYHUDJH� WHPSHUDWXUH� ULVH� ZHOO� EHORZ� ��
GHJUHHV�&HOVLXV�DERYH�SUH�LQGXVWULDO�OHYHOV�DQG�SXUVXH�H΍RUWV�WR�OLPLW�WKLV�WR�����GHJUHHV�&HOVLXV��7R�
DFKLHYH�WKLV�JRDO�JOREDOO\�DJJUHJDWHG�]HUR�JUHHQKRXVH�JDV�HPLVVLRQV�QHHG�WR�EH�UHDFKHG�LQ�WKH�VHFRQG�
half of this century. 

INTRODUCTION

1  COAL EMISSIONS IN LINE WITH THE PARIS AGREEMENT

2  COAL EMISSIONS IN JAPAN - EMISSIONS FROM THE CURRENT AND PLANNED CAPACITY

EXECUTIVE SUMMARY

&XUUHQWO\�� LQ�DGGLWLRQ�WR�WKH����*:�RI�FRDO�SRZHU�JHQHUDWLRQ�FDSDFLW\�� -DSDQ�KDV�SODQV�WR�FRQVWUXFW�
DERXW����*:�RI�QHZ�DQG�DGGLWLRQDO�FRDO�SRZHU�SODQWV��RI�ZKLFK���*:�DUH�DOUHDG\�XQGHU�FRQVWUXFWLRQ�

7R�DFKLHYH�WKH�3DULV�$JUHHPHQW�JRDO�DQG�LWV�QDWLRQDO�FRPPLWPHQWV��DGGUHVVLQJ�HPLVVLRQV�IURP�FRDO�
should be the primary focus for Japan.

This requires a rapid decarbonisation of the global power sector, and especially of coal generation, 
ZKLFK�DFFRXQWV�IRU�DERXW�����RI�JOREDO�HOHFWULFLW\�HPLVVLRQV�DQG�LV�WKH�PRVW�FDUERQ�LQWHQVLYH�VRXUFH�
of electricity generation.

To identify an emissions budget for coal power plants in Japan, the Paris Agreement temperature goal 
needs to be translated into emissions pathways for sectors that are consistent with this agreement at 
WKH�QDWLRQDO�OHYHO�

An important and useful source for this date are Integrated Assessment Models (IAMs) scenarios, 
ZKLFK�LGHQWLI\�HFRQRPLFDOO\�DQG�WHFKQRORJLFDOO\�IHDVLEOH�HPLVVLRQV�SDWKZD\V�FRQVLVWHQW�ZLWK�D�JLYHQ�
climate target, while minimising global costs.

The cost-optimal emissions pathway shows that coal power plant emissions need to decrease steeply 
LQ�WKH�FRPLQJ�\HDUV�DQG�EH�PRVWO\�SKDVHG�RXW�E\������LQ�-DSDQ��*OREDOO\��HPLVVLRQV�RI�XQDEDWHG�FRDO�
QHHG�WR�EH�SKDVHG�RXW�DW�WKH�ODWHVW�E\������WR�UHPDLQ�LQ�OLQH�ZLWK�WKH�3DULV�$JUHHPHQW�

ΖQ� -DSDQ�� DERXW� ���� RI� JUHHQKRXVH� JDV� �*+*�� HPLVVLRQV� FRPH� IURP� HQHUJ\�UHODWHG� VRXUFHV�� DQG�
HOHFWULFLW\�JHQHUDWLRQ�FRQWULEXWHV�WR�DERXW�����RI�LWV�&2��HPLVVLRQV��ΖQ�������PRUH�WKDQ�KDOI�RI�WKH�
HOHFWULFLW\�HPLVVLRQV�LQ�-DSDQ�FDPH�IURP�FRDO��ZKLFK�LV�HTXLYDOHQW�WR�DERXW�����RI�WRWDO�*+*��PDNLQJ�LW�
a major contributor to climate change.

:H�KDYH�XVHG�DQ�DYDLODEOH�VFHQDULR�WKDW�DSSUR[LPDWHV�WKH�3DULV�$JUHHPHQW�WHPSHUDWXUH�JRDO��KROGV�
ZDUPLQJ�EHORZ��r&�ZLWK�����SUREDELOLW\��RU�JUHDWHU��DQG�ZLWK�D�PRUH�WKDQ�����FKDQFH�RI�UHPDLQLQJ�
EHORZ����r&�E\��������DQG�GHULYHG�FRVW�RSWLPDO�SDWKZD\V�IRU�HOHFWULFLW\�JHQHUDWLRQ�IURP�XQDEDWHG�FRDO�
plants, globally, and for Japan.

7R�HVWLPDWH�WKH�HPLVVLRQV�IURP�FRDO�ȴUHG�SRZHU�SODQWV�IRU�WKH�H[LVWLQJ����*:�RI�FDSDFLW\�DV�ZHOO�DV�WKH�
SODQQHG�DGGLWLRQDO����*:�RI�SODQWV�LQ�-DSDQ��ZH�KDYH�PDGH�VRPH�EXVLQHVV�DV�XVXDO�DVVXPSWLRQV���D�
XQLW�OLIHWLPH�RI����\HDUV�DQG�D�FDSDFLW\�IDFWRU��XWLOL]DWLRQ�UDWH��OLQHDUO\�GHFUHDVLQJ�IURP�FXUUHQW�OHYHOV�RI�
����WR�����LQ������EDVHG�RQ�SUHYLRXV�OLWHUDWXUH�HVWLPDWHV��
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NEW COAL CAPACITY INVESTORS

3  IMPLICATIONS OF THE ANALYSIS RESULTS TO BUSINESSES AND TO COAL REGULATIONS IN  
    JAPAN POLICYMAKERS

Under business as usual, there is a huge gap between the current and planned emissions from coal 
JHQHUDWLRQ�LQ�-DSDQ�DQG�WKH�3DULV�$JUHHPHQW�EXGJHW�IRU�WKH�SHULRG������������7KH�3DULV�$JUHHPHQW�
budget would be exceeded about three times if all the planned power plants were to be built. 

$OWHUQDWLYH�VFHQDULRV�ZKHUH�RQO\�KDOI�RU�D�TXDUWHU�RI�WKH�SODQQHG�FRDO�SRZHU�SODQWV�DUH�EXLOW�WR�
UHSODFH�ROG�DQG�OHVV�HɝFLHQW�FDSDFLW\��ZKLFK�ZH�DVVXPHG�DUH�UHWLUHG�DIWHU�UHDFKLQJ�WKH�DYHUDJH�
OLIHWLPH�RI����\HDUV��VWLOO�UHVXOW�LQ�HPLVVLRQV�IDU�H[FHHGLQJ�D�3DULV�$JUHHPHQW�EXGJHW�IRU�FRDO�

0RUHRYHU�� FXUUHQW� SODQV� IRU� FRDO� JHQHUDWLRQ� FDSDFLW\� DUH� LQFRQVLVWHQW� QRW� RQO\� ZLWK� D� 3DULV�
Agreement compatible cost-optimal strategy but also with its own nationally determined targets 
for electricity generation as well as emissions reductions. 

7KH�WRS�WHQ�QHZ�FRDO�FDSDFLW\�LQYHVWRUV�LQ�-DSDQ�DUH�-�3RZHU��&KXJRNX�(OHFWULF��-(5$��.\XVKX�(OHFWULF��
.REH�6WHHO��&KXEX�(OHFWULF��.(1(6������.DQVDL�(OHFWULF���0DUXEHQL��0LWVXELVKL�&RUSRUDWLRQ�DQG�
7RN\R�*DV�

&XUUHQW�SROLFLHV�WR�DGGUHVV�HPLVVLRQV�IURP�FRDO�JHQHUDWLRQ��VXFK�DV�DQ�HɝFLHQF\�VWDQGDUG�RI�����
RU�YROXQWDU\�DFWLRQ�FDQQRW�OLPLW�QHZ�FRDO�JHQHUDWLRQ�FDSDFLW\�ZLWKRXW�D�ELQGLQJ�UHGXFWLRQ�WDUJHW�
IRU�WKH�VHFWRU�DQG�JLYH�D�ZURQJ�LQFHQWLYH�IRU�UHQHZDO��ZKLFK�VWUHQJWKHQV�WKH�GHSHQGHQF\�RQ�FRDO�

:KHQ�VWDUWLQJ�D�SXEOLF�GLVFXVVLRQ�RQ�FRDO�SKDVH�RXW�� LW�ZRXOG�EH�D�FRQVWUXFWLYH�VWHS�IRU� -DSDQ�
to assess the costs associated with phasing out coal and compare them with the associated 
EHQHȴWV�VXFK�DV�FOLPDWH�SURWHFWLRQ��DLU�TXDOLW\�LPSURYHPHQWV��UHGXFWLRQ�RI�IXHO�FRVW�DQG�HQHUJ\�
dependency.

6HQGLQJ�D�FOHDU�VLJQDO�IRU�D�GHFDUERQLVHG�IXWXUH�QRZ�PD\�OHDG�WR�DQ�H[SDQVLRQ�RI�LQYHVWPHQW�LQ�
WKH�HQWLUH�HFRQRP\�DQG�DYRLG�DGGLWLRQDO�H[SHQGLWXUH�RQ�FRDO�JHQHUDWLRQ�FDSDFLW\��DV�-DSDQHVH�
ȴUPV�DUH�LQFUHDVLQJ�WKHLU�FDVK�KROGLQJV�DQG�PDQXIDFWXUH�HTXLSPHQW�LV�EHFRPLQJ�ROG�DQG�UHTXLUHV�
renewal. 

Japan needs to start discussions on a coal phase-out policy now.

(YHQ�WKH�OLIHWLPH�HPLVVLRQV�IURP�-DSDQȇV�H[LVWLQJ�FRDO�FDSDFLW\��ZLWKRXW�FRQVLGHULQJ�SODQQHG�DGGLWLRQV��
VLJQLȴFDQWO\� H[FHHG� WKH� 3DULV� HPLVVLRQV� EXGJHW� LI� WKHVH� SODQWV� DUH� RSHUDWHG� XQWLO� WKH� HQG� RI� WKHLU�
technical lifetime. The age distribution of Japanese coal capacity shows that coal would continue to be 
D�SDUW�RI�WKH�HOHFWULFLW\�PL[�XQWLO�DW�OHDVW�������

In order to achieve the Paris Agreement’s long-term temperature goal, Japan will need to 
implement early retirement of currently-operating power plants and/or dramatically reduce 
WKHLU�XWLOLVDWLRQ� UDWH��$Q\�DGGLWLRQDO� FRDO� FDSDFLW\�ZLOO�RQO\� LQFUHDVH� WKH�GL΍HUHQFH�EHWZHHQ�
committed emissions and cost-optimal pathways consistent with the Paris Agreement, 
regardless of the assumptions made. 

7KH�FXUUHQW�HPLVVLRQV�UHGXFWLRQ�WDUJHW���EDVHG�RQ�WKH�HQHUJ\�PL[�LQ��������LV�QRW�LQ�OLQH�ZLWK�ZKDW�
is required under the Paris Agreement.



  3Science Based Coal Phase-out Timeline for Japan

(YHQ�LI�WKH�-DSDQHVH�JRYHUQPHQW�ZHUH�WR�FRQWLQXH�WR�VXSSRUW�HɝFLHQW�FRDO�LQ�WKH�IXWXUH��FXUUHQW�HQHUJ\�
VXSSO\�DQG�GHPDQG�WUHQGV�DUH�QRW�IDYRXULQJ�QHZ�FRDO�FDSDFLW\��7KH�HOHFWULFLW\�GHPDQG�GHFUHDVHG�E\�
DOPRVW�����LQ�MXVW�ȴYH�\HDUV�IURP������ZKLOH�WKH�UHQHZDEOH�HQHUJ\�VKDUH�LQFUHDVHG�DERXW�����SXVKLQJ�
GRZQ�WKH�DYHUDJH�FDSDFLW\�IDFWRU�RI�WKHUPDO�SRZHU�SODQWV��

4  COAL PHASE-OUT POLICIES  

The establishment of Renewable Energy Users Network (RE-Users) is a clear signal from the 
HOHFWULFLW\�XVHUVȇ�DERXW�WKH�QHHG�WR�VKLIW�DZD\�IURP�IRVVLO�IXHOV�

&KDQJHV�LQ�WKH�UHJXODWRU\�HQYLURQPHQW�UHSUHVHQW�D�VLJQLȴFDQW�ODWHQW�ULVN�IRU�FRDO�LQYHVWRUV�LQ�-DSDQ��
JLYHQ� WKH� LQWHUQDWLRQDO� FRPPLWPHQWV� WKH� FRXQWU\� DFTXLUHG� XQGHU� WKH� 3DULV� $JUHHPHQW�� ZKLFK� DUH�
UHTXLUHG�WR�EH�UHYLVHG�DQG�VWUHQJWKHQHG�HYHU\�ȴYH�\HDUV�

8QGHU�WKRVH�FLUFXPVWDQFHV��WKH�HFRQRPLF�YLDELOLW\�RI�DOO� WKH�QHZ�FRDO�FDSDFLW\�FXUUHQWO\�SODQQHG�WR�
FRPH�RQOLQH�DV�ODWH�DV������LV�KLJKO\�TXHVWLRQDEOH��DQG�LQYHVWRUV�ULVN�QRW�EHLQJ�DEOH�WR�IXOO\�DPRUWL]LQJ�
WKHLU�LQYHVWPHQW�QRU�JHQHUDWLQJ�WKH�UHYHQXH�WKH\�H[SHFW�

/HVVRQV�RQ�SROLFLHV�OHDGLQJ�WR�DQ�H΍HFWLYH�FRDO�SKDVH�RXW�FDQ�EH�JDLQHG�IURP�LQWHUQDWLRQDO�H[SHULHQFHV��
&RXQWULHV�VXFK�DV�$XVWULD��&DQDGD��)LQODQG��8.��ΖWDO\��WKH�1HWKHUODQGV��)UDQFH��DQG�RWKHU�PHPEHUV�RI�
WKH�Ȋ3RZHULQJ�3DVW�&RDO�$OOLDQFH�ȋ�KDYH�DOUHDG\�VHW�D�FOHDU�WLPHOLQH�IRU�FRDO�SKDVH�RXW�

In addition to decreasing energy demand, the biggest challenge new thermal capacity will face is the 
drastic cost decline of renewables and storage technology. BNEF estimates that for Japan a new utility 
VFDOH�VRODU�39�ZLOO�EH�FKHDSHU�WKDQ�FRPELQHG�F\FOH�JDV�WXUELQHV�LQ�OHVV�WKDQ�ȴYH�\HDUV�DQG�FKHDSHU�
WKDQ�FRDO�LQ������

-DSDQHVH�FRPSDQLHV�VXFK�DV�$HRQ��$VNXO��)XMLWVX��)XMLȴOP��.LULQ��3DQDVRQLF��5LFRK��6HNLVXL�+RXVH��6RQ\�
HWF��DUH�LQFUHDVLQJO\�FRPPLWWLQJ�WR�LQWHUQDWLRQDO� LQLWLDWLYHV�VXFK�DV�5(����DQG�6FLHQFH�%DVHG�7DUJHW�
�6%7���)RU�WKHVH�FRPSDQLHV��DQ\�FRDO�ȴUHG�SRZHU�JHQHUDWLRQ�LQ�-DSDQ�EH\RQG�WKH�3DULV�$JUHHPHQW�FDQ�
XQGHUPLQH�WKH�DFKLHYHPHQW�RI�WKHLU�FRPPLWPHQWV��

0RUHRYHU��-DSDQHVH�FRPSDQLHV�ULVN�ORVLQJ�FRPSHWLWLYHQHVV�LQ�WKH�JOREDO�PDUNHW�EHFDXVH�RI�VORZ�
GRPHVWLF�GHSOR\PHQW�RI�UHQHZDEOHV�DQG�H[SDQVLRQ�RI�FDUERQ�LQWHQVLYH�HQHUJ\�VRXUFHV�VXFK�DV�
coal power generation.

 > 0RUH�WKDQ�����-DSDQHVH�IDFWRULHV�LQ�$SSOHȇV�VXSSO\�FKDLQ�DUH�UHTXLUHG�WR�VHW�HPLVVLRQV�UHGXFWLRQ�
WDUJHWV�DQG�WKH\�DUH�HQFRXUDJHG�WR�LPSURYH�HQHUJ\�HɝFLHQF\�DQG�SURFXUH�UHQHZDEOH�HQHUJ\��
ΖQ�����������DXGLWV�ZHUH�FRQGXFWHG��DQG�VXSSOLHU�SHUIRUPDQFH�KDV�EHHQ�HYDOXDWHG�

 > 7RS�IRUHLJQ�LQYHVWRUV�LQ�-DSDQ�VXFK�DV�%ODFN�5RFN��%DLOOLH�*L΍RUG��9DQJXDUG�*URXS��1RUJHV�%DQN�
ΖQYHVWPHQW�0DQDJHPHQW��8%6�$VVHW�0DQDJHPHQW��$[D�ΖQYHVWPHQW�0DQDJHUV��DUH�EHFRPLQJ�
PRUH�VHQVLWLYH�DERXW�KRZ�FOLPDWH�UHODWHG�ULVN�D΍HFWV� WKH�EXVLQHVV��DQG�VRPH�KDYH�DOUHDG\�
GLYHVWHG�IURP�FRPSDQLHV�RQ�ZKRVH�EXVLQHVV�UHOLHV�RQ�FRDO�

ENERGY USERS

6LJQLȴFDQW�UHSXWDWLRQDO�DQG�FOLPDWH�ULVNV�DUH�D�JURZLQJ�FRQFHUQ�IRU�JOREDO�LQYHVWRUV��ZKLFK�RZQ�
D�����VKDUH�LQ�OLVWHG�FRPSDQLHV�LQ�-DSDQ�DQG�KDYH�DOUHDG\�VWDUWHG�WR�GLYHVW�IURP�VRPH�RI�WKHVH�
WRS�WHQ�LQYHVWRUV�LQ�FRDO�FDSDFLW\�
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CONCLUSION 

Market-based policy instruments such as carbon pricing are one option for discouraging coal 
XVH��ΖQ�-DSDQ��D�&DUERQ�3ULFLQJ�&RQVLGHUDWLRQ�&RPPLWWHH�KDV�GLVFXVVHG�SRWHQWLDO�H΍HFWLYH�QHZ�
policies. 

Additional coal plants are completely inconsistent with the Paris Agreement and the discussion 
VKRXOG�QRZ�EH�RQ�KRZ�WR�SKDVH�RXW�H[LVWLQJ�FRDO�ȴUHG�SRZHU�SODQWV�LQ�RUGHUO\�PDQQHU�

0RVW�FRXQWULHV�ZKLFK�KDYH�VHW�D�SKDVH�RXW�WLPHOLQH�KDYH�VHW�LW�EHWZHHQ������������ZKLFK�JLYHV�
DQ�LQGLFDWLRQ�RI�WKH�XUJHQF\�RI�VWDUWLQJ�D�QDWLRQDO�FRQYHUVDWLRQ�RQ�WKH�IXWXUH�UROH�RI�FRDO�LQ�-DSDQ�

$QRWKHU�LPSRUWDQW�GHYHORSPHQW�WKDW�KDV�SXVKHG�FRDO�RXW�RI�WKH�PDUNHW�LQWHUQDWLRQDOO\�LV�WKH�LQFUHDVLQJ�
renewable power generation - the result of both policy and market forces - that has resulted in a 
dramatic reduction of costs of renewable energy and storage technologies. 

3KDVLQJ�RXW�PRVW�RI�WKH�FRDO�JHQHUDWLRQ�WKDW�VXSSOLHV�DERXW�����RI�-DSDQȇV�HOHFWULFLW\�QRZ�LQ�OHVV�WKDQ�
���\HDUV�QHHGV�D�UDSLG�EXW�IHDVLEO\�DQG�OLNHO\�EHQHȴFLDO�VKLIW�LQ�FOLPDWH�DQG�HQHUJ\�SROLF\�LQ�-DSDQ��$Q�
H[WHQVLRQ�RI�WKH�FXUUHQW�VWDQGDUGV�DQG�YROXQWDU\�DFWLRQ�ZLOO�QRW�DGGUHVV�WKH�SUREOHP�

International experience shows that managing the impact on workers, coal owners, industry and 
HQHUJ\�XVHUV��DV�ZHOO�DV�FRPPXQLFDWLQJ�WKH�EHQHȴWV�DQG�FR�EHQHȴWV�RI�FRDO�SKDVH�RXW�FDQ�LQFUHDVH�
the success and political acceptability of coal phase-out policies and instruments.

$�FOHDU�SROLF\�VLJQDO�DQG�VWUXFWXUHG�SKDVH�RXW�SODQ�ZLOO�EHQHȴW�WKH�SXEOLF�DQG�LQGXVWU\�LQ�PDQ\�ZD\V��
DQG�ZLOO�DOVR�EH�EHQHȴFLDO�IRU�FRDO�UHODWHG�EXVLQHVVHV��ZRUNHUV��RZQHUV�DQG�LQYHVWRUV�WR�PDNH�D�VRXQG�
transition.

ΖQ�FRXQWULHV�OLNH�8.��&DQDGD�DQG�86��EHQHȴWV�DUH�RɝFLDOO\� LQYHVWLJDWHG��TXDQWLWDWLYHO\�DVVHVVHG�DQG�
compared to the cost of phasing out coal, which has historically resulted in the implementation of 
VWULFWHU�HQYLURQPHQWDO�VWDQGDUGV�

$V� RI� $SULO� ������ PRVW� RI� -DSDQȇV� SURSRVHG� QHZ� ��� FRDO� SODQWV� DUH� LQ� WKH� (QYLURQPHQWDO� ΖPSDFW�
$VVHVVPHQW�SURFHVV� UHTXLUHG�EHIRUH�VHFXULQJ� IXQGV� WR�RSHUDWH�DIWHU�������7KH� WLPLQJ� WR� VHQG� WKH�
ULJKW�SROLF\�VLJQDO�IRU�LQYHVWPHQW�LV�QRZ�

The Paris Agreement sets a clear, science based pathway to decarbonisation globally. For Japan, in 
common with most countries, the consequences includes rapid decarbonisation of the power sector, 
ZLWK�FRDO�ȴUHG�SRZHU�SODQWV�OHDGLQJ�WKH�ZD\�DQG�QHHG�WR�EH�PRVWO\�SKDVHG�RXW�E\�������

5HJXODWRU\�DSSURDFKHV�FDQ�DOVR�EH�DQ�H΍HFWLYH�WRRO�WR�HQDEOH�FRDO�SKDVH�RXW��VWULFW�DLU�SROOXWLRQ�RU�
&2��HPLVVLRQV�VWDQGDUGV�FDQ�PDNH�D�QHZ�FRDO�ȴUHG�SRZHU�SODQW�XQHFRQRPLF�RU�PDNH�PRGHUQLVDWLRQ�
��RU� VKXW�GRZQ� ��RI� H[LVWLQJ�SODQWV�QHFHVVDU\�� 6XFK�H΍HFWLYH� VWDQGDUGV� FDQ�EH�REVHUYHG� LQ� VHYHUDO�
MXULVGLFWLRQV�VXFK�DV�8.��&DQDGD�DQG�LQ�WKH�(8�

7R� DFKLHYH� WKH� 3DULV� $JUHHPHQWȇV� WHPSHUDWXUH� JRDO� -DSDQ� ZLOO� QHHG� WR� SURJUHVVLYHO\� LQFUHDVH� LWV�
QDWLRQDO�HPLVVLRQV�FRPPLWPHQWV��1'&��XQGHU�WKLV�$JUHHPHQW�ZKLFK�ZLOO�QRW�EH�SRVVLEOH�HYHQW�ZLWK�
H[LVWLQJ�FRDO�FDSDFLW\��KHQFH�DGGUHVVLQJ�HPLVVLRQV� IURP�FRDO�VKRXOG�EH�D�SULPDU\� IRFXV� IRU� -DSDQȇV�
climate and energy policy.


