
+/0-(��!� )
"��!*��%&'$2

1����	*�#'
���1

���

���	 ��	���

2018�3�19�
�,.��	��

1



�	�����������
������

����

�
����

����

2Source: IEA(2016) “Japan - Energy System Overview ”



���	���
���������
������� �!"�����#

3

VIU

IPP

�

�
(VIU=	���

�����)

(IPP≒����� )



�E�2017�T�u�+�fvws'p
<�fy�}~(;�pp.259-260�U

• �8>�fQ��/BgJQ)Hs",_p
`iSJQ)Hhftx|zhf#�k��7
dJQ�=emoS
1d9�sN�^SQ�
�.sR[@$^mWc^aVpfbgdVX

• D�f6Q)Hs	K
• y�}~%?eP�sH\aVp`iS �Y�
e0C^aVdV

• :�Bgy�}~f�5eO^aS�8>��
/BYDnf��{s3`_*eFWmWdJ
QAL5f-I!s��_p]cjbZdV

��:�Beg2inq`�4MfJQf��
^X&�^dV�VrlpGJ�f�5� 4



6�k2015l

• E?�01Z^Z_C?��+Y,*� %TZ
WHDk�)lhig��Oc�TC8;?2gV
Y`IX#'TLcJZ"#*X<3W5$TG
bCPY���j�.�j9��Y��ZCLf]
S	
@�YBH�/4ATGcDF

• ENY\\TZCHMa���!7���KGRS
^01�=Y>(X-L�QbChiZPd�
��[cNUKTLWH&�X�:OcTGeIDF

5



���"(1?;&�2

• � ��;KHJMPF��<0�'��
��#B-�4@DNGNICLB�7
(Newbery 2000)

• �EK;� =;�!,;�
<0/	�
�%*;�/)�:�4@��938�$
4@6>0Q� B��O+�4@R/	��
<5AB�.4@DNGNICLB�7
(HughesQ2015R pp178-179)

6



B!��<��m2012nZad9

C%;B
A][>�Y��\83g`RbQ

• %;B
AZad	$�/hjkil%B[���=
��ZUGV`4�NedMXIFdID'�&Y��@
�I)6NeVGdX\4HYGE

• %;B
A\*��+[�#XPV.HbeVJR[W
FcD	$�/hjkil%B���=[R_Z�5N
eVJRfLW\YGE%;B
AZ@Qd7�ZUG
V\D ,:�X`ZN^O^Y
�I0feVGd`[
[DG^S�(Y7�I�^TRfLW\YKD-9g�
dZ\?�&Y2"I�1XNedE

7



“�����Unbundling” �������!����
�������%
�$�����	���"�#��

8
Stronger unbundling

Japan from 2020

USA from 2000s
EU from 2009
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EIA[2011]�TODAY IN ENERGY About 60% of the U.S. electric power supply is managed by RTOs	
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ISO �Independent System Operator �
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• CAISO(1998~)[California]

• ERCOT(1996~)[Texas]

• NYISO (1999/12~) [New York]

RTO�Regional Transmission Operator�������	������������

• MISO (2001~) [Illinois, Indiana, Iowa, Michigan, Minnesota, Missouri, North 
Dakota, Wisconsin]

• PJM

ISO�(1996~) [Pennsylvania, New Jersey, Maryland] 

RTO�(2001~)[Delaware, Kentucky, Maryland, New Jersey, Ohio, Pennsylvania, Virginia 
and West Virginia]

• SPP(2004~) [Kansas, Louisiana, Nebraska,, North Dakota, Oklahoma, South Dakota]

• NEISO(2005~) [Main, New Hampshire, Vermont, Massachuset, Road Island, 
Connecticut] 11
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Stronger unbundling

Japan from 2020

USA from 2000s
EU from 2009
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Source: AWEA (2013)
�Ownership & Rankings 2013�
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Political 
Institution State electricity 

trend
Technical 
potential

State 
socioeconomics

Renewable Portfolio 
Standard (RPS)

Production Tax 
Credit

State’s support 
policies

Wind power
Generation 
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Unobserved 
characteristics
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ISO $Independent System Operator ������"�����������#

• CAISO(1998~) [California]

• ERCOT(1996~) [Texas]

• NYISO (1999/12~) [New York]

RTO$Regional Transmission Operator"�����������������#

• MISO (2001~) [Illinois, Indiana, Iowa, Michigan, Minnesota, Missouri, 

• North Dakota, Wisconsin]

• PJM

ISO�(1996~) [Pensylvania, New Jersey Maryland] 

RTO�(2001~)[Delaware, Kentucky, Maryland,, New Jersey, Ohio, Pennsylvania, Virginia 

and West Virginia]

• SPP(2004~) [Kansas, Louisiana, Nebraska,, North Dakota, Oklahoma, South Dakota]

• NEISO(2005~) [Main, New Hampshire, Vermont, Massachusett, Road Island, 

• Connecticut]
32



�.��
• RPStRenewable Portfolio Standardpi]glo��q
• u�^h%(0��'
• [kl_Q�3O�^h�9�.pIJG�EMP�
�R+OXq

• rs�B�2�p2017�8!1 )�q
• �Q<��-P�G=��Q";SLP=��HX
<&Q@K��%(Z�^hL7:HXU@P0�
�CX
�p#:�Q�Rjgme\T?Wq>

• �^h<&R1	L,<�Z4/HXA=IPPQ�
^h,<�AV<&Z8@A=�^h*$Q<&L
?XDMB65FYI<&Q`nadfZ��L8@>

• cobtDSIREON 33



��
�

• MGPO: Mandatory Green Power Option
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• SGGPP7 State Government Green Power 
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• ���,5!GDP “real GDP per capita”
• " �� 1997�1��
�1US=?
• �)-0�/6����1�'*-�	79
A<@B?+6$

• (1�&�'%2.#�1��/����7
�+,3#�8>��04���-��

• ;B:CBureau of Economic Analysis
• https://www.bea.gov/iTable/iTable.cfm?reqid=70&step=1&isuri=1&acrdn=2#reqid=70&step=

1&isuri=1&7003=1000&7035=-1&7005=1&7006=xx&7001=11000&7036=-
1&7002=1&7090=70&7093=levels&7007=1997,1996,1995,1994,1993,1992,1991,1990
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• 392:Energy Information Administration
• (https://www.eia.gov/electricity/data/state/)
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• (https://www.eia.gov/electricity/data/state/)
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• ��� cent/kWh
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• LCVMLeague of Conservative Voters
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• “LCV environmental scorecard” documents the annual 

average pro-environmental vote for all members of the 
House of Representatives and Senators 
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• BHAM http://scorecard.lcv.org./scorecard/archive
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"3�; ICAFFFEF ELACHILI EACK CACGF??
YXZ IJAGFLKG FDAKEGCF EADE CACFL??

VSXW EGAGDG FDAICJKJ CAJJ CAGGG
XNR @EAKIJFL DHAJFCGI @CADK CAKHI
ZSSXX DKAKCFGD EIAEGFFL CAJE CAGJJ

TZ @EEAKGIK FHALDCIE @CAIG CAHEK
��9 @GACFLIE HAJFEHIJ @CAJ CAGKG

2<(�8 CACEELHE CACCLELF EAGJ CACDJ??
/*%+ FAEDELJH DAGJGFLF EADK CACFG??

UO[ CACEILKK CAGLLEDF CACH CALHJ

�7SPXB� CACCGILL CACCELGH DAI CADDJ
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 3�< DKACDJII DEAJIGCE DAGD CADIG
YXZ @DHACIHE DKACKCEJ @CAKF CAGCL

VSXW HKAIGEFD GGADLKKJ DAFF CADLD
XNR @DDAKGEK JAJKFEJJ @DAHE CADFH
ZSSXX CALFHDF KACCGEFE CADE CALCJ

TZ GAKGFDEL JAGKEDDL CAIH CAHE
��9 @DAEHDFI DAHKICLK @CAJL CAGFG
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-'"( @CAHEIIE CAHKDIJL @CALD CAFJ

UO[ @CADIGHJ CADJDJFI @CALI CAFGF

�7SPXB� CACCDFHF CACCCKJJ DAHG CADEL
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