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$UH�$VLDfV�(QHUJ\�&KRLFHV�/LPLWHG�WR�&RDO��*DV�RU�1XFOHDU"

$QGUHZ�'H:LW

/DWH�ODVW�PRQWK��WKH�$VLD�3DFLILF�KRVWHG�WZR�YHU\
LPSRUWDQW �DQG�VWDUNO\ �FRQWUDVWLQJ�LQWHUQDWLRQDO
FRQIHUHQFHV�RQ�WKH�UHJLRQfV�HQHUJ\�DQG�FOLPDWH
FKRLFHV� �$ �YHU\ �KLJK �OHYHO� �LQYLWDWLRQ�RQO\
VXPPLW�LQ�6LQJDSRUH�GHFODUHG�WKDW�WKH�UHJLRQfV
HQHUJ\�RSWLRQV�DUH�OLPLWHG�WR�FKRRVLQJ�IURP�D
PL[ �RI �FRDO� �JDV �DQG �QXFOHDU� �ZLWK �UHQHZDEOH
HQHUJ\fV �UROH �PHUHO\�PDUJLQDO� �%XW �D �IDU �PRUH
GLYHUVH�DQG�LQQRYDWLYH�FRQIHUHQFH�LQ�+RQROXOX�
RQH�WKDW�LQFOXGHG�WKH�86�PLOLWDU\��GHPRQVWUDWHG
WKDW � UHQHZDEOH �HQHUJ\ � LV � WKH �UHJLRQfV
HFRQRPLFDOO\ �DQG �HQYLURQPHQWDOO\ �UDWLRQDO
FKRLFH� �$V �ZH �VKDOO �VHH� �WKHUH �ZDV �RQH �NH\
GLIIHUHQFH�EHWZHHQ�WKHVH�SRODUL]HG�SRVLWLRQV�RQ
ZKDW�LV�SHUKDSV�WKH�VLQJOH�PRVW�LPSRUWDQW�LVVXH
RI�RXU�HUD��7KH�6LQJDSRUH�HYHQW�IRFXVHG�RQ�WKH
VXSSO\ �VLGH �RI �HQHUJ\ �ZKHUHDV �WKH �+DZDLL
VXPPLW �H[DPLQHG �WKH �HQHUJ\ �V\VWHP �LQ �LWV
HQWLUHW\� �7KH �+DZDLL �HYHQW �SDLG �SDUWLFXODU
DWWHQWLRQ �WR �WKH �LQFUHDVLQJO\ �FUXFLDO �UROH �RI
PLFURJULGV �DQG �RWKHU �HQDEOLQJ �LQIUDVWUXFWXUHV
WKDW �UHVKDSH �WKH �GHPDQG �VLGH �DV �ZHOO �DV �WKH
VXSSO\ �VLGH� �7KLV �VKRUW �DUWLFOH �UHYLHZV �ERWK
HYHQWV �DQG �DVNV �ZK\ �WKH �6LQJDSRUH �VXPPLW
LJQRUHG �WKH �UROH �RI �VPDUW �QHWZRUNV� �:H �WKHQ
FRQFOXGH�E\�VKRZLQJ�KRZ�VPDUW�LQIUDVWUXFWXUHV
DUH �EHFRPLQJ �FHQWUDO �WR �FOLPDWH�FKDQJH
PLWLJDWLRQ �DQG �DGDSWDWLRQ�

$�7\SLFDO�0LFURJULG
�KWWSV���PLFURJULGNQRZOHGJH�FRP�IRXU�ZD\V�WKH�QHZ�HQHUJ\�FRQVXPHU�WDNHV�FRQWURO��

%XW �OHW �XV �EHJLQ �E\ �DW �OHDVW �ORRVHO\ �GHILQLQJ
PLFURJULGV� �DV �WKLV �DUWLFOH �UHIHUV �UHSHDWHGO\ �WR
WKHP�DQG�WKH\�DUH�KDUGO\�D�IDPLOLDU�WHFKQRORJ\�

$V�GHSLFWHG�LQ�WKH�DWWDFKHG�ILJXUH� �g$�7\SLFDO
0LFURJULG�h �WKH �PLFURJULG �LV �D �ORFDO �QHWZRUN
LQIUDVWUXFWXUH�WKDW�XVXDOO\�gIXQFWLRQV�VRPHZKDW
OLNH �WKH �ODUJH �HOHFWULF �JULG� �EXW �VHUYHV �D �PXFK
VPDOOHU�IRRWSULQW��,W�SURYLGHV�HQHUJ\�IRU�RQH�RU
PRUH �FXVWRPHUV �ZLWKLQ �D �FRQWDLQHG �ERXQGDU\�
DQG �LW �W\SLFDOO\ �RSHUDWHV �PXOWLSOH �VRXUFHV �RI
SRZHU �JHQHUDWLRQ �DQG �SRVVLEO\ �KHDWLQJ �DQG
FRROLQJ� �DQG �LQFOXGHV �WKH �ZLUHV �DQG �SLSHV �WR
GHOLYHU�WKH�HQHUJ\� �,W �DOVR�PD\�LQFOXGH�HQHUJ\
VWRUDJH �DQG �HOHFWULF �YHKLFOHV�h� �(TXLSSHG �ZLWK
VPDUW �PRQLWRULQJ�DQG�FRQWUROV� �PLFURJULGV �FDQ
GUDPDWLFDOO\ �FKDQJH �ERWK �WKH �VXSSO\ �DQG
GHPDQG�VLGHV��0LFURJULGV�FDQ�KHOS�FRPPXQLWLHV
PD[LPL]H�WKHLU�XVH�RI�UHQHZDEOH�HQHUJ\�DV�ZHOO
DV�PLQLPL]H�WKHLU�FRQVXPSWLRQ�RI�HQHUJ\�RYHUDOO�

7KH�3DFLILF�(QHUJ\�6XPPLW�LQ�6LQJDSRUH

7KH�DVVHUWLRQ�WKDW�UHQHZDEOH�HQHUJ\�LV�DW�EHVW�D
VLGHVKRZ �LQ �WKH �$VLD �3DFLILF �VHW �WKH �WRQH �LQ
6LQJDSRUH� �ZKHUH �WKH �LQIOXHQWLDO �86 �1DWLRQDO
%XUHDX �RI �$VLDQ �5HVHDUFK ��1%5� �KHOG �LWV ��WK

g3DFLILF�(QHUJ\�6XPPLW�h�IURP�-XQH���������7KH
VXPPLW�EURXJKW�WRJHWKHU�gD�KLJK�OHYHO�JURXS�RI
OHDGHUV�IURP�SROLF\��LQGXVWU\��DQG�DFDGHPLDh�WR
GHEDWH�WKLV�\HDUfV�WKHPH�RI�g6XVWDLQDEOH�)XWXUHV�
(QHUJ\�DQG�(QYLURQPHQWDO�6HFXULW\�LQ�7LPHV�RI
7UDQVLWLRQ�h

6RXUFH��KWWS���SDFLILFHQHUJ\VXPPLW�RUJ������VXPPLW�WKHPH��

7KH�1%5�LV�D�QRQ�SURILW�WKLQN�WDQN�WKDW�VKDSHV
PXFK�PDLQVWUHDP�WKLQNLQJ�RQ�$VLD��,WV�HYHQW�ZDV
FR�VSRQVRUHG �E\ �FRQYHQWLRQDO�HQHUJ\

https://microgridknowledge.com/four-ways-the-new-energy-consumer-takes-control/
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KHDY\ZHLJKWV�&KHYURQ�DQG�([[RQ�0RELO��WZR�86
ILUPV �WKDW �WKH �-XQH ���� ����� �)LQDQFLDO �7LPHV
VSRWOLJKWHG�DV�FXULRXVO\�XQZLOOLQJ�WR�MRLQ�WKHLU
(XURSHDQ �FRXQWHUSDUWV �LQ �FRPPLWWLQJ �WR �D
FOLPDWH�FKDQJH �SDFW �WR �KHOS �NHHS �JOREDO
WHPSHUDWXUHV �EHORZ ��b&� � �$GGLW LRQDO
FROODERUDWRUV �IRU �WKH �1%5fV �6LQJDSRUH �PHHWLQJ
LQFOXGHG�SDUWQHUVKLS�ZLWK�WKH�$VLD�'HYHORSPHQW
%DQN�DQG�VXSSRUW�IURP�WKH�6XVWDLQDEOH�(QHUJ\
$VVRFLDWLRQ�RI�6LQJDSRUH��6RPHZKDW�DW�RGGV�ZLWK
WKH �SUHIHUHQFHV �RI �LWV �ELJ�RLO �FR�VSRQVRUV� �WKH
1%5 �SURPRWHG �LWV �HYHQW �E\ �KLJKOLJKWLQJ �ODVW
'HFHPEHUfV�3DULV�&23���FOLPDWH�PHHWLQJ��ZKHUH
JOREDO�OHDGHUV�DJUHHG�WR�ZRUN�WRZDUGV�UHVWULFWLQJ
WKH�SODQHWDU\�WHPSHUDWXUH�LQFUHDVH�WR�XQGHU��b&�
<HW�FKRRVLQJ�6LQJDSRUH�DV�WKH�FRQIHUHQFH�YHQXH
ZDV�DSSURSULDWH��WKRXJK�6LQJDSRUH�LV�DW�SUHVHQW
DOPRVW�ZKROO\�UHOLDQW�RQ�QDWXUDO�JDV�IRU�SRZHU��LW
LV �D �gVPDUW �QDWLRQh �ZKRVH �LQLWLDWLYHV �LQFOXGH
GHYHORSLQJ�PLFURJULGV�DQG�UHQHZDEOHV�DV�ZHOO�DV
DWWUDFWLQJ �gWKH �UHQHZDEOH �HQHUJ\ �GHVNV �RI
ILQDQFLDO �RUJDQLVDWLRQV�WR�XVH�6LQJDSRUH�DV �WKH
VSULQJERDUG�WR�VHUYH�$VLD�h�

3UHYLRXV�1%5�HQHUJ\�VXPPLWV�KDYH�EHHQ�KHOG�LQ
%HLMLQJ �������� �6HRXO �������� �9DQFRXYHU ��������
+DQRL�������� �-DNDUWD�������� �DQG�7RN\R��������
ZLWK�QR�HYHQW�KDYLQJ�EHHQ�KHOG�LQ�������$OO�WKH
HDUOLHU�VXPPLWV�KDYH�EHHQ�IROORZHG�XS�ZLWK�YHU\
SURIHVVLRQDO�DQG�GHWDLOHG�VXPPDU\�UHSRUWV�DQG
UHODWHG �LQIRUPDWLRQ� �LQFOXGLQJ �DXGLR �ILOHV��

+RZHYHU��DV�RI�WKLV�ZULWLQJ�QR�VXPPDU\�UHSRUW
DQG�DXGLR�ILOHV�DUH�DYDLODEOH�IRU�WKH�6LQJDSRUH
PHHWLQJ��,Q�FRQVHTXHQFH��ZH�KDYH�WR�DVVHVV�WKH
�����HYHQWfV�RYHUDOO�WRQH�RQ�HQHUJ\�RSWLRQV�DQG
VXVWDLQDELOLW\ �IURP �WKH �LQIRUPDWLRQ �FXUUHQWO\
PDGH �DYDLODEOH� �)RUWXQDWHO\� �SULRU �WR �WKH
FRQIHUHQFH��WKH�1%5�XSORDGHG�VHYHUDO�ZRUNLQJ
SDSHUV�IRU�SUHVHQWDWLRQ��DORQJ�ZLWK�D�QXPEHU�RI
gVXPPLW �EULHIV�h �7KHVH �GRFXPHQWV �UHPDLQ
DYDLODEOH�DW�WKH�FRQIHUHQFH�ZHEVLWH��DQG�SURYLGH
D�ZLQGRZ�LQWR�WKH�FRQIHUHQFH�DV�ZHOO�DV�PXFK
IRRG�IRU�WKRXJKW��1RWDEO\��QRQH�RI�WKHP�SRUWUD\V
UHQHZDEOH�HQHUJ\�DV�D�VLJQLILFDQW�RSWLRQ�IRU�WKH
UHJLRQfV �HOHFWULFLW\ �DQG �SULPDU\�HQHUJ\
SRUWIROLRV��$QG�WKDW�GRZQSOD\LQJ�RI�UHQHZDEOHV

LV�JHQHUDOO\�WKH�FDVH�ZLWK�GRFXPHQWV�IURP�WKH
SUHYLRXV�1%5�HQHUJ\�VXPPLWV�

$PRQJ�WKH������VXPPLWfV�ZRUNLQJ�SDSHUV�DQG
EULHIV � � WKH �PRVW � LQWHUHVW LQJ� �DQG �PRVW
SURPLQHQWO\�SXEOLFL]HG�E\�WKH�1%5��WKURXJK�D
SUH�VXPPLW�H�PDLO�GLVWULEXWLRQ�RQ�-XQH���� �LV�D
ZRUNLQJ�SDSHU�E\�0DUN�&��7KXUEHU��7KXUEHU�LV
$VVRFLDWH�'LUHFWRU��IRU�UHVHDUFK��RI�WKH�3URJUDP
RQ �(QHUJ\ �DQG �6XVWDLQDEOH �'HYHORSPHQW �DW
6WDQIRUG8QLYHUVLW\��,Q�KLV�g&RDO��*DV��RU�1XFOHDU�
$VLDfV�,QFRQYHQLHQW�(QHUJ\�&KRLFH�h�7KXUEHU�LV
YHU\�GXELRXV�DERXW�WKH�SURVSHFWV�IRU�UHQHZDEOH
HQHUJ\�DV�ZHOO�DV�WKH�VFHQDULRV�IDYRXUHG�E\�LWV
gHQYLURQPHQWDO�1*2h�VXSSRUWHUV��

7KH�,QFRQYHQLHQW�&KRLFH

7KXUEHUfV �DUJXPHQWV �DUH �ZHOO�JURXQGHG �LQ
GLVPD\LQJ�HPSLULFDO�IDFW��HVSHFLDOO\�WKH�HQRUPLW\
RI �RXU �FXUUHQW �HQHUJ\ �FRQVXPSWLRQ �DQG �WKH
GRPLQDQFH �RI �IRVVLO �IXHOV �LQ �VXSSO\LQJ �LW� �+H
EHJLQV �E\ �RXWOLQLQJ �WKH �FRQVSLFXRXV �UROH �RI
FDUERQ�LQWHQVLYH�FRDO��ERWK�JOREDOO\�DQG�LQ�$VLDfV
HQHUJ\ �SRUWIROLR� �'UDZLQJ �RQ �,QWHUQDWLRQDO
(QHUJ\ �$JHQF\ ��,($� �VWDWLVWLFV� �IURP �LWV �����
:RUOG �(QHUJ\ �2XWORRN� �7KXUEHU �QRWHV �WKDW �LQ
�����FRDO�SURYLGHG����SHUFHQW�RI�JOREDO�SULPDU\
HQHUJ\�GHPDQG�DQG����SHUFHQW�RI�HOHFWULF�SRZHU
JHQHUDWLRQ��WKH�ODWWHU�VKDUH�H[FHHGLQJ�DQ\�RWKHU
HQHUJ\ �VRXUFH� �7KXUEHU �DGGV �WKDW �LQ �VSLWH �RI
FULSSOLQJ �HQYLURQPHQWDO �FRVWV� �FRDO �UHPDLQV
DWWUDFWLYH �WR �HPHUJLQJ �HFRQRPLHV �EHFDXVH �LW �LV
FKHDS� �UHTXLUHV �RQO\ �PRGHVW �LQIUDVWUXFWXUH
GHSOR\PHQWV��LV�SOHQWLIXO�DQG�ZLGHO\�GLVWULEXWHG�
DQG �SURYLGHV �UHOLDEOH ����� �gEDVHORDGh �SRZHU
JHQHUDWLRQ��,QGHHG��7KXUEHU�FLWHV�,($�SUHGLFWLRQV
WKDW �FRDO �XVH �DSSHDUV �OLNHO\ �WR �LQFUHDVH �E\ ���
SHUFHQW �EHWZHHQ������DQG������ �7KH�GDWD �DOVR
VKRZ�WKDW�$VLD�ZDV�UHVSRQVLEOH�IRU����SHUFHQW�RI
JOREDO �FRDO �FRQVXPSWLRQ� �IDU �JUHDWHU �WKDQ �WKH
UHJLRQfV ��� �SHUFHQW �VKDUH �RI �JOREDO �SRSXODWLRQ
DQG��� �SHUFHQW �VKDUH �RI �JOREDO �*'3� �7KH�,($
IXUWKHU �VXJJHVWV �WKDW �E\ ������ �$VLDfV �VKDUH �RI
JOREDO�FRDO�FRQVXPSWLRQ�FRXOG�UHDFK�URXJKO\���
SHUFHQW�
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7KXUEHUfV�,($�GDWD�RQ�WKH�JURZLQJ�UROH�RI�FRDO�LQ
JOREDO �HQHUJ\ �DUH �FRQILUPHG �E\ �WKH �%ULWLVK
3HWUROHXP��%3��6WDWLVWLFDO�5HYLHZ�RI�(QHUJ\������
DV �VKRZQ �LQ �WKH �DWWDFKHG �ILJXUH �RQ �g*OREDO
HQHUJ\�XVH�E\�VRXUFH�h�0RUHRYHU��UHFHQW�UHVHDUFK
RQ �WKH �ZRUULVRPH �gUHQDLVVDQFH �RI �FRDOh �E\
FOLPDWH�HQHUJ\ �VSHFLDOLVWV �DGGV �ZHLJKW �WR
7KXUEHUfV �DUJXPHQWV��

6RXUFH
�KWWS���ZZZ�OFQHZVJURXS�FRP�WKH�PRVW�LPSRUWDQW�FOLPDWH�VWRU\�WRGD\�LV�WKH�JOREDO�FRDO�UHQDLVVDQFH��

7KXUEHU�ZDUQV�WKDW�WKH�SURMHFWHG�LQFUHDVH�LQ�FRDO
FRQVXPSWLRQ� �LI �LW �FRPHV�WR�SDVV� �ZLOO �SXW�DQ\
UHDVRQDEOH�FOLPDWH�JRDOV�LQ�VHULRXV�MHRSDUG\��+H
WKHQ � WX UQ V � W R � W K H � F RD O � L QGXV W U\ � DQG
HQYLURQPHQWDO�1*2Vf�SODQV�IRU�DYRLGLQJ�FOLPDWH
FDWDVWURSKH� �$V �7KXUEHU �SRUWUD\V �LW� �WKH �FRDO
LQGXVWU\�DUJXHV�WKDW�FDUERQ�FDSWXUH�DQG�VWRUDJH
�&&6� �WHFKQRORJ\ �FDQ �UHVWULFW �WKH �UHOHDVH �RI
FDUERQ �GLR[LGH� �ZKHUHDV �WKH �HQYLURQPHQWDO
1*2V�LQVLVW�WKDW�FRDOfV�UROH�FDQ�EH�UHSODFHG�E\
ZLQG�DQG�VRODU�

7KXUEHU �GLUHFWV �SRZHUIXO �FULWLFLVPV �DW �ERWK �RI
WKHVH �SRVLWLRQV� �)LUVW� �KH �VKRZV �WKDW �WKH �FRDO
LQGXVWU\fV�VROXWLRQ�LV�QRW�FUHGLEOH�EHFDXVH�g&&6
LV�MXVW�WRR�H[SHQVLYH�DV�DQ�DGG�RQ�WR�DQ�HQHUJ\
VRXUFH�ZKRVH�PDLQ�DWWUDFWLRQ�LV�LWV�ORZ�FRVW��DQG
UHFHQW�GHPRQVWUDWLRQ�SURMHFWV�KDYH�H[SHULHQFHG
VHULRXV �FRVW �RYHUUXQV �DQG �SHUIRUPDQFH
SUREOHPVh��S������7KXUEHUfV�FULWLTXH�FXWV�WKURXJK
D �JUHDW �GHDO �RI �ZLVKIXO �WKLQNLQJ �DERXW �WKH
SURVSHFWV �IRU �&&6� �$QG �JLYHQ �WKH �FRQWH[W �LQ
ZKLFK�7KXUEHU�SUHVHQWHG�KLV�SDSHU��KLV�DUJXPHQW
ZDV �DGPLUDEO\ �EROG� �LW �UHEXWV �WKH �FRUSRUDWH
SROLF\�RI�VXPPLW�FR�VSRQVRU�([[RQ�0RELO� �7KH
ODWWHU �GHFODUHV �WKDW �LW �DOUHDG\ �GRHV �&&6�LQ �LWV
HQKDQFHG�RLO�UHFRYHU\�RSHUDWLRQV�DQG�WKDW�g&&6
PD\ �ZHOO �EHFRPH �D �YLDEOH �DQG �LPSRUWDQW
HPLVVLRQV�UHGXFWLRQ�RSWLRQ�LQ�WKH�QHDU�IXWXUH�LQ

ODUJH �SDUW �GXH �WR �ZKDW �([[RQ0RELO �LV �GRLQJ
WRGD\�h�

7KXUEHU�WKHQ�WDNHV�XS�WKH�TXHVWLRQ�RI�ZKHWKHU
UHQHZDEOHV�FDQ�GLVSODFH�FRDO��FRQFOXGLQJ�WKDW�WKH
DQVZHU�LV�QR��+H�FRQWHQGV�WKDW�UHQHZDEOHV�DUH
PRUH�FRVWO\�WKDQ�FRDO�DQG�QRW�\HW�UHDG\�WR�VFDOH
XS �DQG �SURYLGH �WKH �SURGLJLRXV �DPRXQWV �RI
HQHUJ\ �QHHGHG �WR �VXEVWLWXWH �IRU �FRDO� �+H �DOVR
EHOLHYHV�UHQHZDEOHV�DUH�LQFDSDEOH�RI�DFWLQJ�DV�D
ED VH ORDG �SRZHU � VRXU FH �GXH � W R � W KH L U
LQWHUPLWWHQF\� �VLQFH �VRODU �DQG �ZLQG �IDFLOLWLHV
RIWHQ�GR�QRW�JHQHUDWH�SRZHU�RU�GR�VR�XQVWHDGLO\�
7KXUEHU �JRHV �RQ �WR �H[DPLQH �WKH �PL[ �RI
LQVWLWXWLRQV �DQG �SROLFLHV �WKDW �KDYH �VKDSHG
LQGLYLGXDO�FRXQWULHVf �HQHUJ\�SURILOHV� �DQG�ZKDW
PLJKW �EH �GRQH �WR �VKLIW �WKHP �WRZDUGV �JUHDWHU
UHOLDQFH �RQ �ORZHU�FDUERQ �JDV �DQG �QXFOHDU
DOWHUQDWLYHV� �+LV �SDSHU �LV �IDVFLQDWLQJ �DQG
LQIRUPDWLYH� �DQG �GHVHUYHV �D �ZLGH �UHDGLQJ�

7KXUEHUfV �SRVLWLRQ �RQ �UHQHZDEOHV� �ZKLFK
HYLGHQWO\ �IUDPHG �WKH �1%5 �HYHQW� �LV �ZRUWK
TXRWLQJ �DW �OHQJWK� �+H �GHFODUHV �WKDW �g>R@YHU �DW
OHDVW�WKH�QH[W�WZHQW\�\HDUV��WKH�FDUERQ�HPLVVLRQV
RI �WKH�HQHUJ\�VHFWRUdDQGHVSHFLDOO\ �WKH�HQHUJ\
VHFWRU�LQ�$VLDdZLOO�RQ�WKH�VXSSO\�VLGH�EH�VKDSHG
PRVW �LPSRUWDQWO\ �E\ �WKH �FRPSHWLWLRQ �EHWZHHQ
FRDO��QDWXUDO�JDV��DQG�QXFOHDU�HQHUJ\�7KLV�EDVLF
IDFW �LV �LQFRQYHQLHQW �DQGWKHUHIRUH �RIWHQ �JRHV
XQDFNQRZOHGJHG��(QYLURQPHQWDO�JURXSV�WHQG�WR
EUHH]LO\ �DVVHUW �WKDWUHSODFLQJ �FRDO �ZLWK
UHQHZDEOHV �LV �VWUDLJKWIRUZDUG �DQG �FRVW�
HIIHFWLYH�7KH�JHQHUDO�SXEOLF�ZRXOGDOVR�SUHIHU�WR
EHOLHYH �WKDW �UHQHZDEOHV �FDQ �VROYH �DOO �RXU
SUREOHPV �VXFK �WKDW �GLIILFXOW �FKRLFHV �DUHQRW
QHFHVVDU\�*RYHUQPHQWV�LQ�FRXQWULHV�ZLWK�VWURQJ
DQWLQXFOHDU�PRYHPHQWV��OLNH�*HUPDQ\�DQG-DSDQ�
GR�QRW �GUDZ�DWWHQWLRQ�WR �WKH �IDFW �WKDW �QXFOHDU
SKDVH�RXWV�JR�KDQG�LQ�KDQG�ZLWK�JURZWK�LQWKH
VKDUH�RI�IRVVLO�IXHOV�h��SS�������

7KH�DERYH�FODLPV�OHDYH�DPSOH�URRP�WR�QLWSLFN��RI
FRXUVH� �)RU �H[DPSOH� �LW �LV �WUXH�WKDW �*HUPDQ\fV
UHOLDQFH �RQ �FRDO �DQG �QDWXUDO �JDV �GLG �LQFUHDVH
ULJKW�DIWHU�WKH������GHFLVLRQ�WR�ZLWKGUDZ�IURP

http://www.lcnewsgroup.com/the-most-important-climate-story-today-is-the-global-coal-renaissance/
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QXFOHDU�E\������ �%XW�DV�VKRZQ�LQ�WKH�DWWDFKHG
ILJXUH�RQ�g:KHUH�*HUPDQ\�*HWV�,WV�(OHFWULFLW\�h
WKH�UHOLDQFH�RQ�FRDO�DV�ZHOO�DV�QDWXUDO�JDV�LQ�WKH
SRZHU�PL[�KDYH�ERWK�UHVXPHG�WKHLU�ORQJ�UDQJH
GHFOLQH�VLQFH������������$OVR��WKH�%3�6WDWLVWLFDO
5HYLHZ �RI �(QHUJ\ �-XQH ����� �LQGLFDWHV �WKDW
*HUPDQ�FRDO�FRQVXPSWLRQ�IRU�DOO�SXUSRVHV��H�J��
LQGXVWULDO�KHDW�DV�ZHOO�DV�HOHFWULFLW\�JHQHUDWLRQ�
ZHQW �IURP ����� �PLOOLRQ �WRQQHV �RLO �HTXLYDOHQW
�072(��LQ������WR�D�SHDN�RI������072(�LQ������
EHIRUH�IDOOLQJ�EDFN�WR������072(�LQ������DQG�����
072(�LQ�������

6RXUFH
�KWWSV���ZZZ�EORRPEHUJ�FRP�YLHZ�DUWLFOHV������������JHUPDQ\�DQG�X�V�KDYH�GLIIHUHQW�LGHDV�DERXW�HQHUJ\�

$QG �FRQWUDU\ �WR �ZKDW �7KXUEHU �VXJJHVWV� �LQ
ZULWLQJ�WKDW�WKH�-DSDQHVH�JRYHUQPHQW�GRHV�QRW
gGUDZ�DWWHQWLRQ�WR�WKH�IDFW�WKDW�QXFOHDU�SKDVH�
RXWV�JR�KDQG�LQ�KDQG�ZLWK�JURZWK�LQWKH�VKDUH�RI
IRVVLO �IXHOV�h �WKH �-DSDQHVH �JRYHUQPHQW �LV �QRW
FRPPLWWHG�WR�D�QXFOHDU�SKDVH�RXW��-DSDQfV�RIILFLDO
HQHUJ\ �SROLF\� �WKH �6WUDWHJLF �(QHUJ\ �3ODQ� �ZDV
UHYLVHG �LQ �$SULO �RI ������ �DQG �LQ �-XO\ �RI �����
H[SOLFLW�WDUJHWV�ZHUH�DGGHG�IRU�WKH�FRXQWU\fV�����
SRZHU�PL[��$V�VKRZQ�LQ�WKH�DWWDFKHG�ILJXUH�RQ
g-DSDQfV �&KDQJLQJ �3RZHU �0L[�h �WKHVH �WDUJHWV
VDZ�WKH�DQWLFLSDWHG�UROH�RI�QXFOHDU�GRZQJUDGHG
WR �URXJKO\ �����RI �SRZHU �JHQHUDWLRQ �E\ ������
7KRXJK�WKLV�UHGXFHG�QXFOHDU�WDUJHW�LV�D�SURIRXQG
UHWUHDW �IURP �WKH �RYHU ���� �ILJXUH ��E\ ������
HQYLVLRQHG�LQ�WKH������6WUDWHJLF�(QHUJ\�3ODQ��LW�LV
QRW �D �SKDVH �RXW� �0RUHRYHU� �WKH �-DSDQHVH
JRYHUQPHQW �KDV �EHHQ�YHU\�YRFDO� �IRU �\HDUV� �LQ
ZDUQLQJ �WKDW �WKH �LGOLQJ �RI �YLUWXDOO\ �DOO �WKH
FRXQWU\fV �QXFOHDU �IOHHW �VLQFH������KDV �OHG�WR �D
PDVVLYH�LQFUHDVH�LQ�WKH�UHOLDQFH�RQ�IRVVLO �IXHOV�
)RU�H[DPSOH��-DSDQfV������(QHUJ\�:KLWH�3DSHU�
UHOHDVHG�LQ�-XQH��ZDUQV�WKDW�WKH�UROH�RI�IRVVLO�IXHOV
URVH �IURP�������RI �WKH �SRZHU �PL[ �LQ ����� �WR
������LQ��������

6RXUFH
�KWWS���ZZZ�SRZHUPDJ�FRP�VHQGDL���UHDFWRU�UHVWDUW�PDUNV�MDSDQV�QXFOHDU�UHELUWK��

%XW �IRU �RXU �SXUSRVHV �KHUH� �7KXUEHUfV �PRVW
LPSRUWDQW �FODLP �LV �WKDW �WKHUH �DUH �VHULRXV
ZHDNQHVVHV�LQ�WKH�HQYLURQPHQWDO�1*2Vf�RXWOLQH
RI�D�UHQHZDEOH�DOWHUQDWLYH��&HUWDLQO\�LW�LV�WUXH�WKDW
PDQ\ �HQYLURQPHQWDO �1*2V �GR �QRW �RIIHU
SHUVXDVLYH�URDGPDSV�IRU�UHVWUXFWXULQJ�WKH�SRZHU
HFRQRP\� �HVSHFLDOO\ �DW �D �VSHHG �FRPPHQVXUDWH
ZLWK�WKHLU�LQVLVWHQFH�WKDW�IRVVLO�IXHOV�DQG�QXFOHDU
EH�DEDQGRQHG�SURPSWO\��7KH�1*2Vf�DXGLHQFH�LV
RIWHQ �ZHOO�PHDQLQJ �FLWL]HQ �JURXSV �ZKR� �DV
7KXUEHU �VXJJHVWV� �MXVW �ZDQW �WR �VHH �PRUH �VRODU
SDQHOV �DQG �ZLQG �IDUPV� �+HQFH� �IDU �WRR �PDQ\
1*2 �UHSRUWV �DQG �FRQIHUHQFH �SUHVHQWDWLRQV
PHUHO\ �UHFLWH �RSWLPLVWLF �VFHQDULRV �EDVHG �RQ
WDUJHWV �WKDW �DUH �GHHPHG �WHFKQLFDOO\ �SRVVLEOH�
JLYHQ�DYHUDJH�OHYHOV�RI �LQVXODWLRQ� �ZLQG�VSHHG�
DQG�WKH�OLNH� �7KH�EXON�RI �WKHVH�HQHUJ\�YLVLRQV
RPLW�VHULRXV�GLVFXVVLRQ�RI�WKH�PDVVLYH�OLIHVW\OH
DQG �JRYHUQDQFH �FKDQJHV� �LQIUDVWUXFWXUDO
LQYHVWPHQWV��DQG�RWKHU�XQSDUDOOHOHG�KHDY\�OLIWLQJ
UHTXLUHG�WR�DFKLHYH�D �TXLFN�VKLIW �WR �UHQHZDEOH
HQHUJ\ �DV �WKH �EDVLV �RI �HOHFWULFLW\ �JHQHUDWLRQ�
WUDQVSRUW� �LQGXVWULDO �SURFHVVHV� �DQG�WKH�P\ULDG
RWKHU�DVSHFWV�RI�WKH�HQHUJ\�HFRQRP\�

6R�WR�VRPH�H[WHQW��7KXUEHUfV�FULWLFLVP�LV�RQ�WKH
PDUN� �,Q �IDFW� �WKH �SUREOHP�RI �KRUWDWRU\ �UDWKHU
WKDQ�FULWLFDO�WKLQNLQJ�RQ�HQHUJ\�LV�VR�DFXWH�WKDW�
DOVR �LQ �-XQH� �KLJKO\ �UHJDUGHG �HQHUJ\ �H[SHUWV
5LFKDUG �+HLQEHUJ �DQG �'DYLG �)ULGOH\ �UHOHDVHG
WKHLU �YHU\ �UHDGDEOH �2XU �5HQHZDEOH �)XWXUH�
/D\LQJ�WKH�3DWK�IRU�2QH�+XQGUHG�3HUFHQW�&OHDQ
(QHUJ\��7KH\�DOVR�PDGH�WKH�ERRN�IUHHO\�DYDLODEOH
�WKRXJK �WKH �SUHVHQW �DXWKRU �SRQLHG �XS �IRU �D
.LQGOH�FRS\��DQG�VR�VKRXOG�\RX�����$V�WKH�ERRNfV
WLWOH �PDNHV�FOHDU� �+HLQEHUJ�DQG�)ULGOH\�IDYRXU
UHQHZDEOH �HQHUJ\� �EXW �WKH\ �DUH �KDUGO\ �FKHHU�
OHDGHUV��5DWKHU��WKHLU�ZRUN�LV�D�ULJRURXV�DQDO\VLV
RI �WKH �YDULRXV�FRPSRQHQWV �c �LQFOXGLQJ�SRZHU�
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WUDQVSRUW� �IRRG�� �RI �WKH�RYHUDOO �HQHUJ\�V\VWHP�
DQG �WKH �GDXQWLQJ �FKDOOHQJHV �LQYROYHG �LQ
VXSSODQWLQJ�WKH�GHHSO\�HQWUHQFKHG�UROH�RI�IRVVLO
IXHOV�

7KH�9(5*(�+DZDLL� �$VLD�3DFLILF�&OHDQ�(QHUJ\
6XPPLW�LQ�+RQROXOX

%XW�7KXUEHU�DQG�WKH�1%5fV�SHVVLPLVP�DERXW�WKH
SRWHQWLDO�IRU�UHQHZDEOH�HQHUJ\�ZDV�QRW�VKDUHG�E\
WKH�9(5*(�$VLD�3DFLILF�&OHDQ�(QHUJ\�6XPPLW�LQ
+RQROXOX� �KHOG �IURP�-XQH ��� �WR ���� �$QG �OLNH
+HLQEHUJ �DQG �)ULGOH\� �WKH �9(5*( �HYHQW
HPEUDFHG�WKH�WHFKQLFDO�DQG�RWKHU�FKDOOHQJHV�WKDW
7KXUEHU�WHOOV�XV�DUH�RYHUORRNHG�E\�HQYLURQPHQWDO
1*2V�

9(5*( �LWVHOI �LV �D �YHKLFOH �IRXQGHG �E\ �WKH
*UHHQ%L]�*URXS�LQ�$SULO �RI ������ �DQ�LQLWLDWLYH
IRFXVHG�RQ�gWKH�FRQYHUJHQFH�RI�IRXU�WHFKQRORJ\
VHFWRUV� �HQHUJ\� �LQIRUPDWLRQ� �EXLOGLQJV �DQG
YHKLFOHV�h�� �7KXV� �ORRNLQJ �DW �DOO �DVSHFWV �RI �WKH
HQHUJ\ �V\VWHP �LV �LQ �9(5*(fV �RUJDQL]DWLRQDO
'1$� �6LQFH �LWV �IRXQGLQJ� �9(5*( �KDV �KRVWHG
PXOWLSOH �FRQIHUHQFHV� �LQ �DGGLWLRQ�WR �LWV �DQQXDO
IODJVKLS �HYHQW �LQ �WKH �6DQ �)UDQFLVFR �%D\ �$UHD�
9(5*( �LV �DOVR �VXSSOHPHQWHG �E\ �D �UHJXODUO\
XSGDWHG �DQG �LQIRUPDWLYH �RQ�OLQH �QHZV �VHUYLFH
ZULWWHQ�E\�*UHHQ%L]�VWDII� �FRYHULQJ�WHFKQRORJ\�
JRYHUQDQFH�DQG�RWKHU�LPSRUWDQW�DUHDV���

9(5*(�+DZDLL
�KWWSV���ZZZ�JUHHQEL]�FRP�HYHQWV�YHUJH�KRQROXOX������

)RU �WKH �+RQROXOX �VXPPLW� �*UHHQ%L] �SDUWQHUHG
ZLWK �WKH �+DZDLL �6WDWH �(QHUJ\ �2IILFH� �7KLV
FRRSHUDWLRQ �PDGH �SHUIHFW �VHQVH� �EHFDXVH �DV �RI
-XQH����������+DZDLL�LV�FRPPLWWHG�WR�DFKLHYLQJ
���� �UHQHZDEOH �SRZHU �JHQHUDWLRQ �E\ ��������

9(5*( �+DZDLL �ZDV �WKXV �LQ �ODUJH �PHDVXUH
GHYRWHG �WR �H[SORULQJ �gWKH �LQQRYDWLYH �SROLFLHV�
PRGHOV� �WHFKQRORJLHV�DQG�LQIUDVWUXFWXUH�QHHGHG
WR �GHOLYHU �RQ �WKH �VWDWHfV �PDQGDWH �RI �UHDFKLQJ
�����FOHDQ�HQHUJ\�E\������h�7KH�9(5*(�HYHQWfV

DPELW �RI �FRQFHUQ �ZDV �F OHDUO\ � IDU �PRUH
FRPSUHKHQVLYH �WKDQ �WKH �6LQJDSRUH �VXPPLWfV
IRFXV�RQ�WKH�VXSSO\�VLGH�RI�HQHUJ\�

7KH�9(5*(�VXPPLWfV�SUHPLHU�VSRQVRU�ZDV�WKH
+DZDLL�7RXULVP�$XWKRULW\��7KHUH�ZHUH�DOVR�IRXU
VXSSRUWLQJ �VSRQVRUV� �D �FRPELQDWLRQ �WKDW
LOOXVWUDWHG �WKH �EUHDGWK �DQG �SDFH �RI �FKDQJH �LQ
+DZDLL�DV�ZHOO�DV�WKH�FKDOOHQJHV�LW�FRQIURQWV��7KH
IRXU �LQFOXGHG �+DZDLLfV �XOXSRQR �,QLWLDWLYH� �DQ
LPSDFW�LQYHVWLQJ �ILUP �GHYRWHG �WR �ORFDOO\
SURGXFHG �IRRG� �UHQHZDEOH �HQHUJ\� �DQG �ZDVWH
UHGXFWLRQ��� �$ �IXUWKHU �VXSSRUWLQJ �VSRQVRU �ZDV
1H[W(UD�(QHUJ\��WKH�ZRUOGfV�ODUJHVW�SURGXFHU�RI
VRODU�DQG�ZLQG�SRZHU�DQG�WKH�1R���ILUP�LQ�WKH
HOHFWULF�DQG�JDV�LQGXVWU\�RQ�)RUWXQHfV������OLVW�RI
WKH �g:RUOGfV �0RVW �$GPLUHG �&RPSDQLHV�h��

$QRWKHU �VXSSRUWLQJ �VSRQVRU �ZDV �+DZDLLDQ
(OHFWULF�&RPSDQ\��UHSUHVHQWLQJ�WKH�XWLOLWLHV�WKDW
VHUYLFH ���� �RI �+DZDLLfV ���� �PLOOLRQ �UHVLGHQWV�
/DVW �DPRQJ�WKH �IRXU �ZDV �2S7HUUD� �DQ �HQHUJ\
VHUYLFHV �ILUP �WKDW �VSHFLDOL]HV �LQ �VXVWDLQDEOH
QHWZRUN �LQIUDVWUXFWXUH �DQG �VSRQVRUHG �WKH
PLFURJULG�WKDW�WKH�+RQROXOX�VXPPLW�UHOLHG�RQ�WR
SRZHU�LWV�RSHUDWLRQV���

g1R�RWKHU�VWDWH�LQ�WKH�FRXQWU\�LV�DV�IXOO\�DZDUH�RI�WKH�LPSDFW�RI�FOLPDWH
FKDQJH�DQG�ULVLQJ�VHD�OHYHOV�WKDQ�+DZDLL�LVh
�KWWSV���ZZZ�JUHHQEL]�FRP�HYHQWV�YHUJH�KRQROXOX������

2QH�UHDVRQ�WKH�DERYH�JURXS�RI�VSRQVRUV�FDQ�EH
VDLG �WR �UHSUHVHQW �+DZDLLfV �FKDOOHQJHV �LV �WKDW�
GXULQJ�WKH�HYHQW��1H[W(UD�(QHUJ\�DQG�+DZDLLDQ
(OHFWULF �,QGXVWULHV �ZHUH �HQWHUWDLQLQJ �D
FRQWURYHUVLDO �PHUJHU �SURSRVDO� �7KH �86' ����
ELOOLRQ�PHUJHU��RQH�WKDW�UHPDLQV�SHQGLQJ�DV�RI
WKLV�ZULWLQJ��ZRXOG�EH�WKH�ODUJHVW�EXVLQHVV�GHDO�LQ
+DZDLLDQ�KLVWRU\��+DZDLL�*RYHUQRU�'DYLG�,JH�
WKH�NH\QRWH�VSHDNHU�DW �WKH�9(5*(�FRQIHUHQFH�
DQG�WUDLQHG�LQ�HOHFWULFDO�HQJLQHHULQJ��LV�RSSRVHG
WR�WKH�GHDO��+H�ZRUULHV�WKDW�1H[W(UD�(QHUJ\��QR
PDWWHU�LWV�JUHHQ�FUHGHQWLDOV��ZLOO�RSW�IRU�QDWXUDO
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JDV�WR�VXSSODQW�+DZDLLfV�KHDY\�UHOLDQFH�RQ�RLO�LQ
WKH�SRZHU�PL[����,Q�KLV�NH\QRWH�VSHHFK��,JH�WKXV
XQGHUOLQHG �+DZDLLfV �LPSUHVVLYH �SURJUHVV �RQ
UHQHZDEOH�HQHUJ\�DQG�PDGH�D�SRZHUIXO�FDVH�IRU
VWD\LQJ�WKH�FRXUVH��+H�SRLQWHG�RXW�WKDW�+DZDLL
KDV�DOUHDG\�DFKLHYHG����SHUFHQW�UHQHZDEOH�LQ�LWV
SRZHU �PL[� �DQG �LV �DKHDG �RI �WKH �WLPHOLQH �IRU
UHDFKLQJ ��� �SHUFHQW �E\ ������ �2I �WKDW �LQVWDOOHG
UHQHZDEOH �SRZHU� ��� �SHUFHQW �LV �VRODU� �ZLWK ���
SHUFHQW�RI�2DKX�KRPHV�WRSSHG�E\�VRODU�V\VWHPV�
+H�DGGHG�WKDW�LQYHVWPHQWV�LQ�VRODU�LQVWDOODWLRQV
DORQH�KDYH�DYHUDJHG�86'�����PLOOLRQ�DQQXDOO\
RYHU �WKH �SUHYLRXV �ILYH �\HDUV� �RU ��� �SHUFHQW �RI
+DZDLLfV�WRWDO�FRQVWUXFWLRQ�VSHQG�RYHU�WKH�VDPH
SHULRG� �,JH �DOVR �UHLWHUDWHG �KLV �FRPPLWPHQW �WR
UHQHZDEOH�HQHUJ\�DV�ZHOO �DV�KLV�UHIXVDO�WR�XVH
QDWXUDO�JDV�DV�D�EULGJH�

g:H �KDYH �DQ �HQHUJ\ �YLVLRQ �IRU �+DZDLL �WKDW
UHPDLQV �YHU\ �FOHDU� �:H �DUH �FRPPLWWHG �WR ����
SHUFHQW�UHQHZDEOH�HQHUJ\�c�QR�PRUH�IRVVLO�IXHOV�
LQFOXGLQJ �/1* �>OLTXLG �QDWXUDO �JDV@� �DQG
HVSHFLDOO\ �QR �PRUH �ELJ �IRVVLO �IXHO �SODQWV� �D
WUDQVIRUPDWLRQ �LQWR �D �FXVWRPHU�FHQWHUHG �XWLOLW\
IRFXVHG�RQ�VPDUW�PHWHUV��VPDUW�JULG��GLVWULEXWHG
ORFDO�VROXWLRQV��DQG�DV�PXFK�FRQVXPHU�FKRLFH�DV
SRVVLEOH�h

6RXUFH��KWWSV���ZZZ�JUHHQEL]�FRP�HYHQWV�YHUJH�KRQROXOX������

$PELWLRXV �DLPV �OLNH �WKHVH �UHTXLUH �LPSUHVVLYH
SDUWQHUV��DQG�*RYHUQRU�,JH�VWUHVVHG�WKDW�+DZDLL
FROODERUDWHV�ZLWK�D�EURDG�UDQJH�RI�WKHP��7KHVH
LQFOXGH�WKH�-DSDQHVH��VXFK�DV�RQ�D���0HJDZDWW
2FHDQ �7KHUPDO �(QHUJ\ �&RQYHUVLRQ ��27(&�
SURMHFW����DV�ZHOO�DV�D�YDULHW\�RI�RWKHU�VPDUW�JULG�
VWRUDJH�DQG�SRZHU�LQLWLDWLYHV� �+H�DOVR�SRLQWHG
RXW �WKDW �SDUWQHUVKLS�ZLWK �WKH �86�PLOLWDU\� �WKH
VWDWHfV�VHFRQG�ODUJHVW�HPSOR\HU��KDV�EHHQ�NH\�WR
+DZDLLfV �SURJUHVV� �+H �DOVR �PDGH �VXUH �WR
LQVWLWXWLRQDOL]H�WKDW�FULWLFDO�FROODERUDWLRQ�ZLWK�WKH

86 �PLOLWDU\� �VFDQW �KRXUV �EHIRUH �KLV �NH\QRWH
VSHHFK�DW�9(5*(�+DZDLL��*RYHUQRU�,JH�VLJQHG�D
PHPRUDQGXP�RI�XQGHUVWDQGLQJ��028��ZLWK�WKH
'HSDUWPHQW�RI�WKH�1DY\��7KH�028�IROORZHG�XS
RQ�D�1RYHPEHU������PHHWLQJ�EHWZHHQ�*RYHUQRU
,JH�DQG�$VVLVWDQW�6HFUHWDU\�RI�WKH�1DY\��'HQQLV
0F*LQQ��7KH�PHHWLQJ�GHFODUHG�WKDW�WKH�VWDWH�DQG
WKH�86�1DY\�gKDYH�VLPLODU�HQHUJ\�JRDOV�UHODWLQJ
WR �WKH �UHGXFWLRQ �RI �JUHHQKRXVH �JDVHV� �WKH
UHGXFWLRQ�RI�IRVVLO�IXHO�XVDJH��HQHUJ\�HIILFLHQF\�
ZDWHU�FRQVXPSWLRQ��XVH�RI�UHQHZDEOH�HQHUJ\�DQG
XVH�RI�DOWHUQDWLYH�IXHOHG�YHKLFOHV�h��

/LNH �DOO �SUHYLRXV �9(5*(�HYHQWV� �WKHUH �DUH �QR
XSORDGHG�SRZHUSRLQWV�RU�ZRUNLQJ�SDSHUV�IURP
9(5*(�+DZDLL��5DWKHU��WKH�SURFHHGLQJV�FDQ�EH
DFFHVVHG�YLD�D�YLGHR�DUFKLYH����7KH�YLGHR�UHFRUG�LV
QRW �H[DFWO\ �JULSSLQJ �WHOHYLVLRQ� �WKH �NLQG �\RX
ZDQW�WR�ELQJH�RQ��EXW�WKH�SDUWLFLSDQWV�PDGH�D
ODXGDEOH�HIIRUW �WR�NHHS�WKHLU �SUHVHQWDWLRQV�DQG
GLVFXVVLRQ �SDQHOV �EULHI �DQG �WR �WKH �SRLQW�
0RUHRYHU��WKHUH�ZHUH�RYHU����VSHDNHUV��LQFOXGLQJ
*RYHUQRU �,JH �DQG �VHYHUDO �PD\RUV� �QXPHURXV
VSHDNHUV �IURP �WKH �86 �PLOLWDU\ ��LQFOXGLQJ �WKH
DIRUHPHQWLRQHG�'HQQLV�0F*LQQ���DQG�D�KRVW�RI
UHSUHVHQWDWLYHV �IURP �*UHHQ%L]� �WKH �5RFN\
0RXQWDLQ�,QVWLWXWH��%OXH�3ODQHW�)RXQGDWLRQ��DQG
RWKHU �JRYHUQPHQW� �EXVLQHVV� �DQG �FLYLO �VRFLHW\
RUJDQL]DWLRQV� �,Q �VKRUW� �WKH �HYHQW �IHDWXUHG �WKH
NLQG �RI �GLYHUVLW\ �ZH �QHHG �LQ �RUGHU �WR �PDNH
HQHUJ\�WUDQVLWLRQ�D�EURDG�EDVHG��VRFLHWDO�SURMHFW
UDWKHU�WKDQ�WKH�SURYLQFH�RI�SDUWLVDQ�SROLWLFV�RU
VLPSOLVWLF�VORJDQHHULQJ�
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7KH�&RPSUHKHQVLYH�$PELW�RI�9(5*(�+DZDLLfV�(QHUJ\
'HEDWH
�KWWSV���ZZZ�JUHHQEL]�FRP�HYHQWV�YHUJH�KRQROXOX������

*LYHQ�LWV�REMHFWLYH�RI�KHOSLQJ�+DZDLL�DFKLHYH�LWV
JRDOV� �FRXSOHG �ZLWK �WKH �GLYHUVLW\ �RI �WKH
SDUWLFLSDQWV��WKH�VXPPLW�SURJUDP�ZDV�DOVR�YHU\
FRPSUHKHQVLYH��$V�VKRZQ�LQ�WKH�DWWDFKHG�ILJXUH�
9(5*( �+DZDLL �FRYHUHG �LQIUDVWUXFWXUH�
WHFKQRORJ\� �JRYHUQDQFH� �DQG �RWKHU �LPSRUWDQW
DUHDV��,WV�SUHVHQWDWLRQV�DOVR�WRRN�XS�WKH�UROH�RI
UHVLOLHQFH��WKH�ZDWHU�HQHUJ\�IRRG�QH[XV�DV�ZHOO�DV
ZKDW�+DZDLLfV�SURMHFW�PHDQV�IRU�-DSDQ��WKH�$VLD
3DFLILF �UHJLRQ� �DQG �WKH �UHVW �RI �WKH �ZRUOG� �$V
QRWHG� �+DZDLLfV �UHQHZDEOH �VWUDWHJ\ �GRHV �QRW
LQFOXGH�UHO\LQJ�RQ�QDWXUDO�JDV�DV�D�gEULGJH�WR�WKH
IXWXUH�h�,W�DOVR�DLPV�DW�JRLQJ�EH\RQG�WKH�SRZHU
VHFWRU �DQG �GLIIXVLQJ �UHQHZDEOHV �IXUWKHU �LQWR
WUDQVSRUW�DQG�RWKHU�DVSHFWV�RI�WKH�RYHUDOO�HQHUJ\
V\VWHP� �6R �LW �ZDV �QR �VXUSULVH �WR �VHH �WKDW �WKH
HYHQWfV �VHFRQG �SUHVHQWDWLRQ� �IROORZLQJ �DQ
RYHUYLHZ�RI �LQQRYDWLRQ �LQ �86 �SRZHU �PDUNHWV�
ZDV �GHYRWHG �WR �g+RZ�WR �%XLOG �D �0LFURJULG�h
)RXU �H[SHUWV �ZLWK �GHFDGHV �RI �H[SHULHQFH �LQ
GHVLJQLQJ�DQG�DVVHVVLQJ�PLFURJULGV�IRU�PLOLWDU\�
XQLYHUVLW\� �DQG �RWKHU �DSSOLFDWLRQV �SURYLGHG �D
KDQGV�RQ�WXWRULDO��0RUHRYHU��VHYHUDO�RI�WKH�RWKHU
SUHVHQWDWLRQV �H[SODLQHG �WKH �UROH �RI �PLFURJULGV
DQG �UHODWHG �LQIUDVWUXFWXUHV �LQ �PD[LPL]LQJ �WKH
SHQHWUDWLRQ�RI�DOO�UHQHZDEOHV�DV�ZHOO�DV�UHDOL]LQJ
GHHS�JDLQV�LQ�HQHUJ\�HIILFLHQF\��,Q�RWKHU�ZRUGV�
WKH �9(5*( �VXPPLWfV �SDUWLFLSDQWV� �WKHLU
SUHVHQWDWLRQV� �DQG�WKH�YHU\�WRROV �WKH\�EURXJKW
ZLWK �WKHP �ZHUH �D �IDU �FU\ �IURP �WKH �PDJLFDO

WKLQNLQJ�FDULFDWXUHG�LQ�7KXUEHUfV�ZRUNLQJ�SDSHU
IRU�WKH�6LQJDSRUH�VXPPLW�

9(5*(�+DZDLLfV������5HQHZDEOH�0LFURJULG
�KWWSV���ZZZ�JUHHQEL]�FRP�HYHQWV�YHUJH�KRQROXOX������VSHFLDO�SURJUDPV�

7KH�5ROH�RI�5HVLOLHQW��6PDUW�,QIUDVWUXFWXUH

$V �QRWHG �HDUOLHU� �7KXUEHUfV �SDSHU �KDV �PXFK
FRPPHQGDEOH�FRQWHQW��LQFOXGLQJ�LWV�HPSKDVLV�RQ
HPSLULFDO �UHDOLW\ �DV �ZHOO �DV �LWV �FULWLFLVP �RI
VLPSOLVWLF�H[SHFWDWLRQV�RI�UHQHZDEOH�HQHUJ\��6WLOO�
LW �LV �UDWKHU �RGG �WKDW �DQ �HQHUJ\ �H[SHUW �IURP
6WDQIRUG �ZRXOG �VR �UHDGLO\ �GLVPLVV �WKH �UROH �RI
UHQHZDEOHV �LQ �$VLD� �7KLV �LV �QRW �RQO\ �EHFDXVH
+RQROXOXfV �QHDUO\ �VLPXOWDQHRXV �FRQIHUHQFH
IHDWXUHG�SURPLQHQW��ZHOO�LQIRUPHG�ILJXUHV�IURP
JRYHUQPHQW� �WKH �PLOLWDU\� �LQGXVWU\ �DQG �RWKHU
VSKHUHV �VKRZLQJ �WKDW �UHQHZDEOHV �DUH �DOUHDG\
FRPSHWLWLYH��WKDW�WKH\�EROVWHU�UHVLOLHQFH��DQG�WKDW
WKHLU�UROH�FDQ�EH�IXUWKHU�HQKDQFHG�WKURXJK�VPDUW
LQIUDVWUXFWXUH��$QRWKHU�UHDVRQ�WR�EH�DVWRQLVKHG�LV
WKDW �7KXUEHUfV �SODFH �RI �HPSOR\PHQW� �6WDQIRUG
8QLYHUVLW\��LV�LWVHOI�DQ�LQWHUQDWLRQDOO\�UHFRJQL]HG
FDVH �VWXG\ �RQ �KRZ�PLFURJULGV �DOORZ�IRU �YHU\
DPELWLRXV �JRDOV �ZLWK �UHQHZDEOH �HQHUJ\�
LQFOXGLQJ �LQWHUPLWWHQW �VRODU �DQG �ZLQG�

$V �WKH �1DWLRQDO �*HRJUDSKLF �SRLQWHG �RXW �LQ �D
0DUFK ���� ����� �DUWLFOH� �g+RZ�WR �$YRLG �6WRUP
%ODFNRXWV" �&ROOHJHV �*R �%LJ �:LWK �0LFURJULGV�h
6WDQIRUG�KDV�D�gFXWWLQJ�HGJH�V\VWHPh�WKDW�gXVHV
PRVWO\ �VRODU �SRZHU �c �QRW �IRVVLO �IXHO�h�� �7KH
V\VWHP�WKDW�6WDQIRUG�KDV�EHHQ�XVLQJ�VLQFH�$SULO
RI ����� �LV �WKH �g6WDQIRUG �(QHUJ\ �6\VWHP
,QQRYDWLRQVh ��6(6,�� �7KLV �LQIUDVWUXFWXUH �gZLOO
VDYH�WKH�XQLYHUVLW\������PLOOLRQ�LQ�HQHUJ\�FRVWV
RYHU����\HDUV��PDNLQJ�6WDQIRUG�RQH�RI�WKH�PRVW
HQHUJ\�HIILFLHQW �UHVHDUFK �XQLYHUVLWLHV �LQ �WKH
ZRUOG�h�� �6(6, �UHSODFHV �D �QDWXUDO �JDV�IXHOHG
FRJHQHUDWLRQ ��L�H�� �SURGXFLQJ �ERWK �SRZHU �DQG

https://www.greenbiz.com/events/verge/honolulu/2016
https://www.greenbiz.com/events/verge/honolulu/2016
https://www.greenbiz.com/events/verge/honolulu/2016
https://www.greenbiz.com/events/verge/honolulu/2016/special-programs
https://www.greenbiz.com/events/verge/honolulu/2016/special-programs
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KHDW��SODQW��RQH�WKDW�ZDV�D�PRGHO�RI�HIILFLHQF\�LQ
LWV �GD\ �EXW �KDV �VLQFH �EHHQ �VXSHUVHGHG �E\ �D
P\ULDG�RI �RQJRLQJ�WHFKQRORJLFDO �DGYDQFHV� �)RU
H[DPSOH��6(6,�LQFRUSRUDWHV�VRIWZDUH�DQG�VHQVLQJ
WHFKQRORJ\�gWKDW�KDV�WKH�DELOLW\�WR�SUHGLFW�KRXUO\
FDPSXV �KHDWLQJ� �FRROLQJ �DQG �JULG �HOHFWULFLW\
SULFHV����GD\V�LQ�DGYDQFH�DQG�WKHQ�GHWHUPLQH
ZKHQ�LW�LV�PRVW�HFRQRPLFDO�WR�XVH�HOHFWULFLW\�WR
RSHUDWH�SODQW�KHDWLQJ�DQG�FRROLQJ�HTXLSPHQW�h��

6(6,�ZDV�DOUHDG\�LQ�RSHUDWLRQ�IRU�QHDUO\�D�\HDU
ZKHQ�WKH�(QJLQHHULQJ�1HZV�5HFRUG�RI�0DUFK���
����� �ODXGHG �LW� �g7R �XQLYHUVLW\ �HQJLQHHUV� �WKH
6WDQIRUG �(QHUJ\ �6\VWHP �,QQRYDWLRQV ��6(6,�
SURMHFW�UHSUHVHQWV�QRWKLQJ�OHVV�WKDQ�D�UHYROXWLRQ
LQ�WKH�ZD\�FDPSXVHV�LQ�WKH�8�6��VKRXOG�EH�KHDWHG
DQG �FRROHG� �6WDQIRUG �8QLYHUVLW\ �HDJHUO\ �XVHV
6(6,�WR�GHPRQVWUDWH�WR�FRUSRUDWH��PXQLFLSDO�DQG
RWKHU �VFKRRO �RIILFLDOV �WKDW �WKH\� �WRR� �FDQ �VDYH
HQHUJ\��UHGXFH�ZDWHU�XVH�DQG�GUDVWLFDOO\�UHGXFH
JUHHQKRXVH�JDV�HPLVVLRQV�h�� �6(6,�KDV�DWWUDFWHG
DWWHQWLRQ �IURP �DFURVV �WKH �8QLWHG �6WDWHV �DQG
DEURDG� �VR �WRXUV �DUH �ERRNHG �LQ �DGYDQFH�
0RUHRYHU��WKH�GHVLJQHUV�PDGH�VXUH�WR�VKRZFDVH
6(6,�E\�PDNLQJ�SDUWV �RI �LW �UHDGLO\�YLVLEOH �DQG
XQGHUVWDQGDEOH��SDLQWLQJ�LW�LQ�EULJKW�FRORXUV�DQG
VKLQLQJ�OLJKWV�RQ�LW�

g$�WZR�VWRU\�DGPLQLVWUDWLRQ�EXLOGLQJ�VXUURXQGV
D�VPDOO�SOD]D��ZKLFK�KDV�WKH�KRW�ZDWHU�WKHUPDO
VWRUDJH �WDQN �DW �LWV �FHQWHU� �7KH �WDQN� �SDLQWHG
6WDQIRUG�UHG�DQG�OLW �DW�QLJKW� �HYRNHV�D�EHDWLQJ
KHDUW �DW �WKH �FHQWHU �RI �D �eV\VWHP �WKDW �SXPSV
HQHUJ\�DURXQG�WKH�FDPSXV�f�VD\V�DUFKLWHFW�-RVHSK
&ROOLQV��SDUWQHU�ZLWK�=*)�$UFKLWHFWV�

/DUJH �H[SDQVHV �RI �JODVV �SURYLGH �WUDQVSDUHQF\
LQWR �WKH �DUHDV �WKDW �KRXVH �WKH �+5&V �>+HDW
5HFRYHU\ �6\VWHPV@ �DQG �RWKHU �PHFKDQLFDO
HTXLSPHQW� �9LYLG �FRORUV �FOHDUO\ �GHPDUN �WKH
FRPSOH[ �SLSLQJ�LQ �D �ZD\�WKDW �SURYLGHV �YLVXDO
FODULW\ �WR �VWXGHQWV �DQG �YLVLWRUV� �)RU �H[DPSOH�
OLJKW�EOXH �SLSLQJ�LQGLFDWHV �WKH �FROG�ZDWHU �ORRS
UHWXUQLQJ �IURP�FDPSXV� �ZKLOH �GDUN �EOXH �SLSH
FRQWDLQV�UH�FKLOOHG�ZDWHU�DIWHU�WKH�KHDW�KDV�EHHQ
UHPRYHG��6LPLODUO\��KRW�ZDWHU�SLSHV�DUH�SDLQWHG
RUDQJH�DQG�UHG�h

7RXULQJ�6(6,��KWWS���REMHFWLIWHUUH�RYHU�EORJ�RUJ���������6(6,�

,Q�RWKHU�ZRUGV��LW�LV�YHU\�KDUG�QRW�WR�QRWLFH�6(6,
EHFDXVH�LW�LV�TXLWH�OLWHUDOO\�DQG�GHOLEHUDWHO\�gLQ
\RXU �IDFHh �DV �SK\VLFDO �LQIUDVWUXFWXUH� �$QG �IRU
HQHUJ\ �H[SHUWV� �LW �LV �XQGHUVWRRG �WR �EH �D �NH\
FRPSRQHQW �RI �WKH �LQVWLWXWLRQfV �LPSUHVVLYH
SHUIRUPDQFH �RQ �VXVWDLQDELOLW\�

:HUH �6WDQIRUGfV �6(6, �SURMHFW �DQ �LQRUGLQDWHO\
FRVWO\ �DQG �VXL �JHQHULV �DSSOLFDWLRQ� �LW �ZRXOG
SHUKDSV �PDNH �VHQVH �WR �RPLW �LWV �OHVVRQV �ZKHQ
H[DPLQLQJ�WKH�UROH�RI�UHQHZDEOHV�LQ�$VLD��$IWHU
DOO� �PDQ\�$VLDQ�FRXQWULHV�DUH�ORZ�LQFRPH��DQG
RQH�UHDVRQ�WKH\�XVH�D�ORW�RI�FRDO�LV�WKDW�LW�LV�FKHDS�
%XW�DV�ZH�KDYH�DOUHDG\�VHHQ��6(6,�LV�SURMHFWHG�WR
VDYH�WKH�XQLYHUVLW\�QHDUO\�D�KDOI�ELOOLRQ�GROODUV�
7KH�6(6,�XSIURQW�LQVWDOODWLRQ�FRVWV�DUH�DGPLWWHGO\
KLJK��EXW�LWV�OLIHF\FOH�FRVWV�ZHUH�DVVHVVHG�DV�WKH
ORZHVW�RI�DQ\�DOWHUQDWLYH����&OHDUO\��QRWKLQJ�EHDWV
VPDUW �LQIUDVWUXFWXUHV �ZKRVH�UHQHZDEOH �HQHUJ\�
LQSXW �FRVWV �DUH �RQ �WKH �ZD\ �WRZDUGV �]HUR�
0RUHRYHU� �6(6,fV�HQYLURQPHQWDO �FRVWV�ZHUH�WKH
ORZHVW �RI �DOO �RWKHU �RSWLRQV� �7KLV �LV �DQRWKHU
LPSRUWDQW �FRQVLGHUDWLRQ�IRU �DQ\�FRXQWU\ �JLYHQ
WKH �DFFXPXODWLQJ �HYLGHQFH �RI �WKH �PDVVLYH �WKH
KHDOWK�FRVWV�IURP�IRVVLO�IXHOV�

3HZ�&OHDQ�(QHUJ\�,QLWLDWLYHfV�0LFURJULG
�KWWS���ZZZ�SHZWUXVWV�RUJ�HQ�UHVHDUFK�DQG�DQDO\VLV�LVVXH�EULHIV���������ZK\�DQG�KRZ�PLFURJULG�WHFKQRORJ\�LV�D�JRRG�SRZHU�VRXUFH�

$Q�$FFHOHUDWLQJ�3DUDGLJP�6KLIW

,W�VKRXOG�DOVR�EH�GLIILFXOW�WR�LJQRUH�WKH�H[SDQGLQJ
UROH �RI �PLFURJULGV� �$FFRUGLQJ �WR �D �3HZ�&OHDQ
(QHUJ\ �,QLWLDWLYH �SXEOLFDWLRQ�g'LVWULEXWHG
*HQHUDWLRQ� �&OHDQHU� �&KHDSHU� �6WURQJHU�
0LFURJULGV�LQ�WKH�(YROYLQJ�3RZHU�6\VWHP�h�WKHUH

http://objectifterre.over-blog.org/2015/04/SESI
http://www.pewtrusts.org/en/research-and-analysis/issue-briefs/2016/02/why-and-how-microgrid-technology-is-a-good-power-source
http://www.pewtrusts.org/en/research-and-analysis/issue-briefs/2016/02/why-and-how-microgrid-technology-is-a-good-power-source
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ZHUH�����PLFURJULGV��GHILQHG�DV�SRZHU�V\VWHPV�
RSHUDWLQJ�LQ�WKH�8QLWHG�6WDWHV�DORQH�DV�RI�-XO\
����� �([SHUWV �IRUHFDVW �D �VLJQLILFDQW �H[SDQVLRQ
RYHU�WKH�FRPLQJ�\HDUV����,Q�DGGLWLRQ��WKH�SRZHU
PLFURJULG �DQG �GLVWULFW �KHDWLQJ�FRROLQJ ��'+&�
OREELHV �MRLQHG �IRUFHV �RQ �0D\ ��� �RI �WKLV �\HDU�
ZKHQ �WKH �,QWHUQDWLRQDO �'LVWULFW �(QHUJ\
$VVRFLDWLRQ��,'($��DQG�WKH�0LFURJULG�5HVRXUFHV
&RDOLWLRQ ��05&� �PHUJHG �WR �SXVK �IRU �D �PRUH
UDSLG �GLIIXVLRQ �RI �WKHLU �UHVLOLHQW� �HIILFLHQW �DQG
GLVWULEXWHG �LQIUDVWUXFWXUH� �$V �,'($ �3UHVLGHQW
DQG�&(2�5RE�7KRUQWRQ�DUJXHG�RQ�WKH�GD\�RI�WKH
PHUJHU� �gZH �DUH �ZLWQHVVLQJ �D �SDUDGLJP �VKLIW
IURP�UHPRWH�FHQWUDO�VWDWLRQ�SRZHU�SODQWV�WRZDUG
PRUH �ORFDOL]HG� �GLVWULEXWHG �JHQHUDWLRQ �IRU
HQKDQFHG �UHOLDELOLW\� �UHVLOLHQF\ �DQG �HQHUJ\
HIILFLHQF\��HVSHFLDOO\�LQ�FLWLHV��FRPPXQLWLHV�DQG
FDPSXVHV�h�7KH�PHUJHU�LV �DLPHG�DW �FRPELQLQJ
WKH�WHFKQLFDO��SROLF\�DQG�RWKHU�UHVRXUFHV�RI�WKH
,'($�DQG�05&�WR�GLVVHPLQDWH�DZDUHQHVV�DPRQJ
DOO�OHYHOV�RI�JRYHUQPHQW��WKH�SRZHU�LQGXVWU\��DQG
RWKHU�VSKHUHV���

0RUHRYHU� �NHHSLQJ�WR�WKLV�SDSHUfV�GHILQLWLRQ�RI
PLFURJULGV�WR�LQFOXGH�'+&�V\VWHPV��LW�WXUQV�RXW
WKDW�WKHUH�DUH�HYHQ�PRUH�LQ�RSHUDWLRQ�DQG�WKDW
WKH\�DOUHDG\�PDNH�DQ�HQRUPRXV�FRQWULEXWLRQ��)RU
H[DPSOH� �WKH �8QLWHG �1DWLRQV �(QYLURQPHQW
3URJUDPPH ��81(3�� �WKH �86 �'HSDUWPHQW �RI
(QHUJ\��DQG�RWKHU�DJHQFLHV�VWDUWHG�DQ�LQLWLDWLYH�LQ
����� �FRQFHUQLQJ�'+&� �7KH\�VWXGLHG��� �FLWLHV�
LQFOXGLQJ �7RN\R� �ZKHUH �DOO �'+&�LV �PLFURJULG
UDWKHU �WKDQ �FLW\�ZLGH� �DV �LQ �&RSHQKDJHQ� �7KH
VWXG\�IRXQG�WKDW�'+&�V\VWHPV�ZHUH�NH\�WR�PDQ\
FLWLHVf �FOLPDWH�UHVLOLHQFH �DQG �FDUERQ�UHGXFWLRQ
JRDOV� �7KH\ �ZURWH �XS �WKHLU �UHVXOWV �LQ �D �ERRN�
OHQJWK �SXEOLFDWLRQ �'LVWULFW �(QHUJ\ �LQ �&LWLHV�
8QORFNLQJ�WKH�3RWHQWLDO�RI�(QHUJ\�(IILFLHQF\�DQG
5HQHZDEOH �(QHUJ\� �ZKLFK �WKH\ �UHOHDVHG �RQ
)HEUXDU\�������������7KHLU�VXUYH\�GHWHUPLQHG�WKDW
GLIIXVLRQ �RI �DGYDQFHG �'+& �ZRXOG �UHGXFH
VSHQGLQJ�DQG��FRPELQHG�ZLWK�HQHUJ\�HIILFLHQF\
PHDVXUHV�FRXOG�FRQWULEXWH�DV�PXFK�DV����SHU�FHQW
RI�WKH�FDUERQ�GLR[LGH��&2���HPLVVLRQ�UHGXFWLRQV
UHTXLUHG �LQ �WKHHQHUJ\ �VHFWRU �E\ ����� �WR �NHHS
JOREDO �WHPSHUDWXUH �ULVH �WR �ZLWKLQ ��c� �GHJUHHV

&HOVLXVh ��S� ����� �0RUHRYHU� �WKH\ �IRXQG �WKDW
�6HYHUDO�FRXQWULHV�ZLWKKLJK�VKDUHV�RI�ZLQG�DQG
VRODU �SRZHU �c �VXFK �DV �&KLQD� �'HQPDUNDQG
*HUPDQ\ �c �KDYH �EHJXQ �XVLQJ �GLVWULFW �KHDW
V\VWHPV �WR �XWLOL]HH[FHVV �UHQHZDEOH �HOHFWULFLW\
GXULQJ�SHULRGV�RI�RYHUVXSSO\�h��S������,Q�RWKHU
ZRUGV� �WKH �IOXLG �UXQQLQJ �WKURXJK �WKH �'+&
V\VWHP�FDQ�EH�XVHG�OLNH�D�ODUJH�EDWWHU\�WR�VWRUH
WKHUPDO�HQHUJ\�DQG�WKXV�KHOS�EDODQFH�WKH�RYHUDOO
V\VWHP�

6R�WKH�PLFURJULG�WKDW�LV�RQ�GLVSOD\�DW�6WDQIRUG�LV
MXVW �RQH �SURPLQHQW �H[DPSOH �RI �WKH �NLQG �RI
HQDEOLQJ �LQIUDVWUXFWXUH �WKDW �LV �UDSLGO\ �JRLQJ
PDLQVWUHDP� �7KH �PDLQVWUHDPLQJ �RI �PLFURJULGV
ZDV�DOVR�RQH�UHDVRQ�WKH�9(5*(�+DZDLL �HYHQW
XVHG �D �PLFURJULG �WR �SRZHU �LWV �RSHUDWLRQV�
0DLQVWUHDPLQJ �PHDQV �PDVV �SURGXFWLRQ� �DQG
PDVV�SURGXFWLRQ�OHDGV�WR�UHGXFHG�XQLW�FRVWV��7KH
SDVW�GHFDGH�KDV�VHHQ�WKH�VFDOH�HFRQRPLHV�RI�PDVV
SURGXFWLRQ� �FRXSOHG �ZLWK �DFFHOHUDWLQJ
WHFKQRORJLFDO�DGYDQFHV��VODVK�WKH�SULFHV�RI�/('
OLJKWLQJ� �VRODU �PRGXOHV� �ZLQG �WXUELQHV� �VPDUW
VHQVRUV� �DQG �D �KRVW �RI �RWKHU �UHQHZDEOH �DQG
HIILFLHQF\�UHODWHG�WHFKQRORJLHV��:H�FDQ�H[SHFW�WKH
VDPH�ZLWK�VPDUW�KHDW�DQG�SRZHU�QHWZRUNV��7KLV
FRQFOXVLRQ �LQYROYHV �QHLWKHU �URFNHW �VFLHQFH �QRU
DUFDQH�HFRQRPLF�WKHRU\� �7KH�G\QDPLVP�LQ�WKH
QHWZRUN �LQIUDVWUXFWXUH �OLQNLQJ �HQHUJ\ �VXSSO\
DQG �GHPDQG �VKRXOG �KDYH �ILJXUHG �LQ �WKH
DUJXPHQWV�DW�6LQJDSRUH��D�FLW\�WKDW�LV�LWVHOI�WU\LQJ
WR�LQQRYDWH�LQ�PLFURJULGV�

/HW �XV �KRSH �WKDW �WKH �6LQJDSRUH �FRQIHUHQFH �c
ZKLFK�ZDV�VXSSRUWHG�E\�WKH�$VLDQ�'HYHORSPHQW
%DQN�c�KDG�DW�OHDVW�VRPH�VLGHOLQH�GLVFXVVLRQ�RQ
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6PDUW �PLFURJULG �QHWZRUNV �QRW �RQO\ �KHOS



����@�	 TW�@�TV�@�X

TS

PD[LPL]H �HIILFLHQFLHV �DQG �WKH �SHQHWUDWLRQ �RI
UHQHZDEOHV� �WKH\�DOVR�DIIRUG�D�SURPLVLQJ�IRFXV
IRU�SXEOLF�DQG�SULYDWH�LQYHVWPHQW�DW�D�WLPH�ZKHQ

DOO �HFRQRPLHV �FRQIURQW �PXOWLSOH �V\VWHPLF
FKDOOHQJHV �LQ �DFKLHYLQJ �HQYLURQPHQWDO� �ILVFDO�
DQG�VRFLRHFRQRPLF�VXVWDLQDELOLW\�

$QGUHZ�'H:LW���DXWKRUV�YLHZ������

$QGUHZ�'H:LW�LV�3URIHVVRU�LQ�WKH�6FKRRO�RI�3ROLF\�6WXGLHV�DW�5LNN\R�8QLYHUVLW\�DQG�DQ�$VLD�
3DFLILF�-RXUQDO�HGLWRU��+LV�UHFHQW�SXEOLFDWLRQV�LQFOXGH�g&OLPDWH�&KDQJH�DQG�WKH�0LOLWDU\�5ROH�LQ
+XPDQLWDULDQ�$VVLVWDQFH�DQG�'LVDVWHU�5HVSRQVH�h�LQ�3DXO�%DFRQ�DQG�&KULVWRSKHU�+REVRQ��HGV�
+XPDQ�6HFXULW\�DQG�-DSDQbV�7ULSOH�'LVDVWHU
�KWWS���ZZZ�DPD]RQ�FRP�GS�����������"WDJ WKHDVLSDFMR�E������5RXWOHGJH����������-DSDQfV
UHQHZDEOH�SRZHU�SURVSHFWV���LQ�-HII�.LQJVWRQ��HG��&ULWLFDO�,VVXHV�LQ�&RQWHPSRUDU\�-DSDQ
�KWWS���ZZZ�DPD]RQ�FRP�GS������������"WDJ WKHDVLSDFMR�E������5RXWOHGJH��������DQG��ZLWK
.DQHNR�0DVDUX�DQG�,LGD�7HWVXQDUL��g)XNXVKLPD�DQG�WKH�3ROLWLFDO�(FRQRP\�RI�3RZHU�3ROLF\�LQ
-DSDQh�LQ�-HII�.LQJVWRQ��HG��1DWXUDO�'LVDVWHU�DQG�1XFOHDU�&ULVLV�LQ�-DSDQ��5HVSRQVH�DQG�5HFRYHU\
DIWHU�-DSDQ
V�������KWWS���ZZZ�DPD]RQ�FRP�GS������������"WDJ WKHDVLSDFMR�E����
�5RXWOHGJH���������+H�LV�OHDG�UHVHDUFKHU�IRU�D�ILYH�\HDU�������������-DSDQHVH�*RYHUQPHQW�IXQGHG
SURMHFW�RQ�WKH�SROLWLFDO�HFRQRP\�RI�WKH�)HHG�LQ�7DULII�

1RWHV
��6HH�S����g&RPPXQLW\�0LFURJULGV��$�*XLGH�IRU�0D\RUV�DQG�&LW\�/HDGHUV�6HHNLQJ�&OHDQ��5HOLDEOH
DQG�/RFDOO\�&RQWUROOHG�(QHUJ\�h��KWWS���EH]GRPQ\�RUJ�SGI�0*.&RPPXQLW\0LFURJULGV�SGI�
-XQH������
��7KH�1%5fV������3DFLILF�(QHUJ\�6XPPLWfV�ZHEVLWH�LV�KHUH
�KWWS���ZZZ�QEU�RUJ�UHVHDUFK�DFWLYLW\�DVS["LG �����
��(XURSHDQ�RLO�ILUPV�ZHUH�GLVPD\HG��g:H�WKRXJKW�WKDW�([[RQ�DQG�&KHYURQ�PLJKW�VLJQ�XS�WR
WKLQJV�OLNH�WKLV��EXW�WKHQ�GR�YHU\�OLWWOH�DERXW�LW�h�VD\V�RQH�H[HFXWLYH�DW�D�PDMRU�(XURSHDQ�RLO
FRPSDQ\��g%XW�WKH\�KDYHQfW�HYHQ�GRQH�WKDW�h�LQ�(G�&URRNV�DQG�.LUDQ�6WDFH\��g%LJ�2LO��)URP
EODFN�WR�JUHHQ�h�)LQDQFLDO�7LPHV��-XQH����������
��6HH�6LQJDSRUH�(FRQRPLF�'HYHORSPHQW�%RDUG��g&OHDQ�(QHUJ\�h
�KWWSV���ZZZ�HGE�JRY�VJ�FRQWHQW�HGE�HQ�LQGXVWULHV�LQGXVWULHV�FOHDQ�HQHUJ\�KWPO��QG�
��7KH�1%5�3DFLILF�(QHUJ\�6XPPLW�UHSRUWV�DUH�DOO�DYDLODEOH�KHUH
�KWWS���SDFLILFHQHUJ\VXPPLW�RUJ�UHVHDUFK�DQQXDO�UHSRUWV���
��6HH�0DUN�&��7KXUEHU��g&RDO��*DV��RU�1XFOHDU��$VLDfV�,QFRQYHQLHQW�(QHUJ\�&KRLFH�h
�KWWS���ZZZ�QEU�RUJ�GRZQORDGV�SGIV�HWD�3(6B����BZRUNLQJBSDSHUBWKXUEHU�SGI�������3DFLILF
(QHUJ\�6XPPLW�:RUNLQJ�3DSHU�
��6HH�6WHFNHO��-DQ�&KULVWRSK��2WWPDU�(GHQKRIHU�DQG�0LFKDHO�-DFRE��g'ULYHUV�IRU�WKH�UHQDLVVDQFH�RI
FRDO�h��KWWS���ZZZ�SQDV�RUJ�FRQWHQW��������WRF��31$6��9RO�������1R������-XO\�����������SS
����������
��6HH�g7KH�SURPLVH�RI�FDUERQ�FDSWXUH�DQG�VWRUDJH�h
�KWWS���FRUSRUDWH�H[[RQPRELO�FRP�HQ�WHFKQRORJ\�HQHUJ\�HIILFLHQF\�FDUERQ�FDSWXUH�DQG�VWRUDJ

http://apjjf.org/authors/view/8500
http://www.amazon.com/dp/1138013137?tag=theasipacjo0b-20
http://www.amazon.com/dp/1138013137?tag=theasipacjo0b-20
http://www.amazon.com/dp/0415857457/?tag=theasipacjo0b-20
http://www.amazon.com/dp/0415857457/?tag=theasipacjo0b-20
http://www.amazon.com/dp/0415698561/?tag=theasipacjo0b-20
http://www.amazon.com/dp/0415698561/?tag=theasipacjo0b-20
http://www.amazon.com/dp/0415698561/?tag=theasipacjo0b-20
http://bezdomny.org/pdf/MGKCommunityMicrogrids.pdf
http://bezdomny.org/pdf/MGKCommunityMicrogrids.pdf
http://www.nbr.org/research/activity.aspx?id=656
http://www.nbr.org/research/activity.aspx?id=656
https://www.edb.gov.sg/content/edb/en/industries/industries/clean-energy.html
https://www.edb.gov.sg/content/edb/en/industries/industries/clean-energy.html
http://pacificenergysummit.org/research/annual-reports/
http://pacificenergysummit.org/research/annual-reports/
http://www.nbr.org/downloads/pdfs/eta/PES_2016_working_paper_thurber.pdf
http://www.nbr.org/downloads/pdfs/eta/PES_2016_working_paper_thurber.pdf
http://www.pnas.org/content/112/29.toc
http://www.pnas.org/content/112/29.toc
http://corporate.exxonmobil.com/en/technology/energy-efficiency/carbon-capture-and-storage/energy-promise-of-ccs
http://corporate.exxonmobil.com/en/technology/energy-efficiency/carbon-capture-and-storage/energy-promise-of-ccs


����@�	 TW�@�TV�@�X

TT

H�HQHUJ\�SURPLVH�RI�FFV��([[RQ�0RELO��QG�
��6HH�S�����g%3�6WDWLVWLFDO�5HYLHZ�RI�:RUOG�(QHUJ\��-XQH�����h
�KWWSV���ZZZ�ES�FRP�FRQWHQW�GDP�ES�SGI�HQHUJ\�HFRQRPLFV�VWDWLVWLFDO�UHYLHZ������ES�VWDW
LVWLFDO�UHYLHZ�RI�ZRUOG�HQHUJ\������IXOO�UHSRUW�SGI��
���2Q�WKLV��VHH��LQ�-DSDQHVH��ILJXUH���������RQ�SRZHU�JHQHUDWLRQ�LQ�WKH������(QHUJ\�:KLWH�3DSHU
�KWWS���ZZZ�HQHFKR�PHWL�JR�MS�DERXW�ZKLWHSDSHU�����SGI�ZKLWHSDSHU����SGIB�B��SGI���S�
����
���6HH�WKH�ZHEVLWH��KWWS���RXUUHQHZDEOHIXWXUH�RUJ�LQWURGXFWLRQ���
���6HH�-RHO�0DNRZHU��g7ZR�6WHSV�)RUZDUG��7KH�(PHUJHQFH�RI�9(5*(�h
�KWWSV���ZZZ�JUHHQEL]�FRP�EORJ������������HPHUJHQFH�YHUJH��*UHHQ%L]��$SULO����������
���6HH�KHUH��KWWSV���ZZZ�JUHHQEL]�FRP�WRSLFV�YHUJH��
���2Q�WKH�JRDOV��VHH�g*RYHUQRU�,JH�6LJQV�%LOO�6HWWLQJ�����3HUFHQW�5HQHZDEOH�(QHUJ\�*RDO�LQ�3RZHU
6HFWRU�h
�KWWS���JRYHUQRU�KDZDLL�JRY�QHZVURRP�SUHVV�UHOHDVH�JRYHUQRU�LJH�VLJQV�ELOO�VHWWLQJ�����SHUFH
QW�UHQHZDEOH�HQHUJ\�JRDO�LQ�SRZHU�VHFWRU���*RYHUQRU�RI�WKH�6WDWH�RI�+DZDLL��-XQH���������
���6HH�WKH�XOXSRQR�,QLWLDWLYH�ZHEVLWH��KWWS���XOXSRQR�FRP��
���)RU�WKH�GHWDLOV��VHH�1H[W(UD�(QHUJ\fV�ZHEVLWH��KWWS���ZZZ�QH[WHUDHQHUJ\�FRP��
���2SWHUUD�GHVFULEHV�WKH�UDQJH�RI�VHUYLFHV�LW�SURYLGHV�RQ�LWV�ZHEVLWH
�KWWS���RSWHUUDHQHUJ\�FRP�LQGH[�KWPO��
���,Q�������MXVW�XQGHU����SHUFHQW�RI�+DZDLLfV�SRZHU�ZDV�JHQHUDWHG�E\�EXUQLQJ�RLO��2Q�WKLV��VHH
g+DZDLL��3URILOH�$QDO\VLV�h��KWWSV���ZZZ�HLD�JRY�VWDWH�DQDO\VLV�FIP"VLG +,��86�(QHUJ\
,QIRUPDWLRQ�$GPLQLVWUDWLRQ��6HSWHPEHU����������
���2Q�WKH�SURMHFW��VHH�'XDQH�6KLPRJDZD��g-DSDQ�SDUWQHUV�RQ�27(&�SURMHFW�h
�KWWS���QHOKD�KDZDLL�JRY�ZS�FRQWHQW�XSORDGV���������3%1�27(&B�$UWLFOH6HS���������MSJ�
3DFLILF�%XVLQHVV�1HZV��6HSWHPEHU����������
���2Q�WKH�0HHWLQJV��VHH�g*RYHUQRU�VLJQV�KLVWRULF�DJUHHPHQW�ZLWK�'HSDUWPHQW�RI�WKH�1DY\�WR
DGYDQFH�FOHDQ�HQHUJ\�RSSRUWXQLWLHV�h
�KWWS���JRYHUQRU�KDZDLL�JRY�QHZVURRP�JRYHUQRUV�RIILFH�QHZV�UHOHDVH�JRYHUQRU�VLJQV�KLVWRULF�
DJUHHPHQW�ZLWK�GHSDUWPHQW�RI�WKH�QDY\�WR�DGYDQFH�FOHDQ�HQHUJ\�RSSRUWXQLWLHV���*RYHUQRU�RI
WKH�6WDWH�RI�+DZDLL��-XQH����������
���7KH�DUFKLYH�FDQ�EH�DFFHVVHG��DIWHU�UHJLVWUDWLRQ��DW�WKLV�VLWH
�KWWSV���ZZZ�JUHHQEL]�FRP�HYHQWV�YHUJH�KRQROXOX�������
���6HH�:HQG\�.RFK��gg+RZ�WR�$YRLG�6WRUP�%ODFNRXWV"�&ROOHJHV�*R�%LJ�:LWK�0LFURJULGV�h
�KWWS���QHZV�QDWLRQDOJHRJUDSKLF�FRP�HQHUJ\����������������KRZ�WR�DYRLG�VWRUP�EODFNRXWV�F
ROOHJHV�JR�ELJ�ZLWK�PLFURJULGV���1DWLRQDO�*HRJUDSKLF��0DUFK����������
���2Q�WKH�V\VWHP��VHH�.DUHQ�+HQU\��g1HZ�(QHUJ\�6\VWHP�:LOO�6DYH�6WDQIRUG�����0�h
�KWWS���ZZZ�HQHUJ\PDQDJHUWRGD\�FRP�QHZ�HQHUJ\�V\VWHP�ZLOO�VDYH�VWDQIRUG�����PLOOLRQ����
�������(QHUJ\�0DQDJHU�7RGD\��$SULO����������
���6HH�/LVD�/DSLQ�DQG�.DWH�&KHVOH\��g1HZ�6WDQIRUG�HQHUJ\�V\VWHP�FXWV�JUHHQKRXVH�JDV�HPLVVLRQV
���SHUFHQW�DQG�IRVVLO�IXHO����SHUFHQW�h��KWWS���QHZV�VWDQIRUG�HGX�IHDWXUHV������VHVL���6WDQIRUG
1HZV�������
���6HH�6FRWW�%ODLU��g(GLWRUV
�&KRLFH�	�%HVW�(QHUJ\�,QGXVWULDO��6WDQIRUG�(QHUJ\�6\VWHP
,QQRYDWLRQV�h

http://corporate.exxonmobil.com/en/technology/energy-efficiency/carbon-capture-and-storage/energy-promise-of-ccs
https://www.bp.com/content/dam/bp/pdf/energy-economics/statistical-review-2016/bp-statistical-review-of-world-energy-2016-full-report.pdf
https://www.bp.com/content/dam/bp/pdf/energy-economics/statistical-review-2016/bp-statistical-review-of-world-energy-2016-full-report.pdf
https://www.bp.com/content/dam/bp/pdf/energy-economics/statistical-review-2016/bp-statistical-review-of-world-energy-2016-full-report.pdf
http://www.enecho.meti.go.jp/about/whitepaper/2016pdf/whitepaper2016pdf_2_1.pdf
http://www.enecho.meti.go.jp/about/whitepaper/2016pdf/whitepaper2016pdf_2_1.pdf
http://ourrenewablefuture.org/introduction/
https://www.greenbiz.com/blog/2011/04/18/emergence-verge
https://www.greenbiz.com/blog/2011/04/18/emergence-verge
https://www.greenbiz.com/topics/verge
http://governor.hawaii.gov/newsroom/press-release-governor-ige-signs-bill-setting-100-percent-renewable-energy-goal-in-power-sector/
http://governor.hawaii.gov/newsroom/press-release-governor-ige-signs-bill-setting-100-percent-renewable-energy-goal-in-power-sector/
http://governor.hawaii.gov/newsroom/press-release-governor-ige-signs-bill-setting-100-percent-renewable-energy-goal-in-power-sector/
http://governor.hawaii.gov/newsroom/press-release-governor-ige-signs-bill-setting-100-percent-renewable-energy-goal-in-power-sector/
http://ulupono.com
http://www.nexteraenergy.com
http://opterraenergy.com/index.html
http://opterraenergy.com/index.html
https://www.eia.gov/state/analysis.cfm?sid=HI
http://nelha.hawaii.gov/wp-content/uploads/2015/09/PBN.OTEC_.ArticleSep.18.2015.jpg
http://nelha.hawaii.gov/wp-content/uploads/2015/09/PBN.OTEC_.ArticleSep.18.2015.jpg
http://governor.hawaii.gov/newsroom/governors-office-news-release-governor-signs-historic-agreement-with-department-of-the-navy-to-advance-clean-energy-opportunities/
http://governor.hawaii.gov/newsroom/governors-office-news-release-governor-signs-historic-agreement-with-department-of-the-navy-to-advance-clean-energy-opportunities/
http://governor.hawaii.gov/newsroom/governors-office-news-release-governor-signs-historic-agreement-with-department-of-the-navy-to-advance-clean-energy-opportunities/
http://governor.hawaii.gov/newsroom/governors-office-news-release-governor-signs-historic-agreement-with-department-of-the-navy-to-advance-clean-energy-opportunities/
https://www.greenbiz.com/events/verge/honolulu/2016
https://www.greenbiz.com/events/verge/honolulu/2016
http://news.nationalgeographic.com/energy/2016/03/160318-how-to-avoid-storm-blackouts-colleges-go-big-with-microgrids/
http://news.nationalgeographic.com/energy/2016/03/160318-how-to-avoid-storm-blackouts-colleges-go-big-with-microgrids/
http://news.nationalgeographic.com/energy/2016/03/160318-how-to-avoid-storm-blackouts-colleges-go-big-with-microgrids/
http://www.energymanagertoday.com/new-energy-system-will-save-stanford-420-million-0111243/
http://www.energymanagertoday.com/new-energy-system-will-save-stanford-420-million-0111243/
http://www.energymanagertoday.com/new-energy-system-will-save-stanford-420-million-0111243/
http://news.stanford.edu/features/2015/sesi/
http://news.stanford.edu/features/2015/sesi/
http://www.enr.com/articles/39005-editors-choice-best-energyindustrial-stanford-energy-system-innovations
http://www.enr.com/articles/39005-editors-choice-best-energyindustrial-stanford-energy-system-innovations


����@�	 TW�@�TV�@�X

TU

�KWWS���ZZZ�HQU�FRP�DUWLFOHV�������HGLWRUV�FKRLFH�EHVW�HQHUJ\LQGXVWULDO�VWDQIRUG�HQHUJ\�V\VWH
P�LQQRYDWLRQV��0DUFK����������
���6HH�g)UHTXHQWO\�$VNHG�4XHVWLRQV��6WDQIRUG�(QHUJ\�6\VWHP�,QQRYDWLRQV��6(6,��3URJUDP�h
�KWWSV���VXVWDLQDEOH�VWDQIRUG�HGX�VLWHV�GHIDXOW�ILOHV�UHVRXUFH�DWWDFKPHQWV�6(6,B)$4B*HQHUDO
B����������SGI��QG�
���g'LVWULEXWHG�*HQHUDWLRQ��&OHDQHU��&KHDSHU��6WURQJHU��0LFURJULGV�LQ�WKH�(YROYLQJ�3RZHU
6\VWHP�h
�KWWS���ZZZ�SHZWUXVWV�RUJ�a�PHGLD�DVVHWV���������ZK\BDQGBKRZBPLFURJULGBWHFKQRORJ\BL
VBDBJRRGBSRZHUBVRXUFH�SGI��3HZ�5HVHDUFK��)HEUXDU\����������
���6HH�g,QWHUQDWLRQDO�'LVWULFW�(QHUJ\�$VVRFLDWLRQ�DQG�0LFURJULG�5HVRXUFHV�&RDOLWLRQ�DQQRXQFH
PHUJHU�WR�SURPRWH�ZLGHU�DGRSWLRQ�RI�PLFURJULGV�h
�KWWS���ZZZ�GLVWULFWHQHUJ\�RUJ�EORJ������������LQWHUQDWLRQDO�GLVWULFW�HQHUJ\�DVVRFLDWLRQ�DQG
�PLFURJULG�UHVRXUFHV�FRDOLWLRQ�DQQRXQFH�PHUJHU�WR�SURPRWH�ZLGHU�DGRSWLRQ�RI�PLFURJULGV��
0D\����������
���g'LVWULFW�(QHUJ\�LQ�&LWLHV��8QORFNLQJ�WKH�3RWHQWLDO�RI�(QHUJ\�(IILFLHQF\�DQG�5HQHZDEOH�(QHUJ\�h
�KWWS���GLVWULFWHQHUJ\LQLWLDWLYH�RUJ��UHSRUW�'LVWULFW(QHUJ\5HSRUW%RRN�SGI��8QLWHG�1DWLRQV
(QYLURQPHQW�3URJUDPPH��0D\�������
���6HH�7RZDUGV�D�6XVWDLQDEOH�)XWXUH��(QHUJ\�&RQQHFWLYLW\�LQ�$VLD�DQG�WKH�3DFLILF�h
�KWWS���ZZZ�XQHVFDS�RUJ�UHVRXUFHV�WRZDUGV�VXVWDLQDEOH�IXWXUH�HQHUJ\�FRQQHFWLYLW\�DVLD�DQG�
SDFLILF��8QLWHG�1DWLRQV�(FRQRPLF�DQG�6RFLDO�&RPPLVVLRQ�IRU�$VLD�DQG�WKH�3DFLILF��8QLWHG
1DWLRQV�(FRQRPLF�DQG�6RFLDO�&RPPLVVLRQ�IRU�$VLD�DQG�WKH�3DFLILF��0D\����������


