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�� &2��(0,66,216�75(1'6������������������������������������������������������������������������������ �
�����7UHQGV�EDVHG�RQ�81)&&&�GDWD��7UHQG����DQG�,($�GDWD��7UHQG���������������������� �
�����,PSOLFDWLRQV�WR�&2��HPLVVLRQ�WUDGH"�������������������������������������������������������� ��
�����7KH�SULFH�HVWLPDWHV�RI�WKH�PDUJLQDO�GDPDJH�RI�FOLPDWH�FKDQJH�UHODWHG�WR�(8

WDUJHW ���������������������������������������������������������������������������������������������� ��
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7KH�.\RWR�3URWRFRO� WR� WKH�81�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH� FKDQJH� LQFOXGHV� TXDQWLILHG
JUHHQKRXVH� JDV� �*+*�� HPLVVLRQ� OLPLWDWLRQ� RU� UHGXFWLRQ� &RPPLWPHQWV� WR� ��� 3DUWLHV� WR� WKH
)UDPHZRUN� &RQYHQWLRQ�� 7KHVH� FRPPLWPHQWV�� OLVWHG� LQ� $QQH[� %� RI� WKH� .\RWR� 3URWRFRO�� DUH
GLIIHUHQWLDWHG�WDUJHWV�LQ�SHUFHQWDJH�RI�EDVH�\HDU�RU�SHULRG�RI�HPLVVLRQV�IRU�HDFK�3DUW\��6L[�*+*V
DUH�FRQFHUQHG�LQ�WKH�.\RWR�3URWRFRO��FDUERQ�GLR[LGH��&2����PHWKDQH��&+����QLWURXV�R[LGH��1�2��
K\GURIOXRURSFDUERQV��+)&V���SHUIOXRURFDUERQV��3)&V��DQG�VXOSKXU�KH[DIOXRULGH��6)���

$FFRUGLQJ�WR�WKH�.\RWR�3URWRFRO��(8�PHPEHU�VWDWHV�KDYH�WR�UHGXFH�*+*�HPLVVLRQV�WRJHWKHU
E\� HLJKW� SHU� FHQW� IURP� WKH� ����� OHYHO� GXULQJ� WKH� ILUVW� FRPPLWPHQW� SHULRG� ����������� 7KH
FRPPLWPHQW� ZDV� VKDUHG� EHWZHHQ� ���PHPEHU� VWDWHV� DW� WKH� ´EXUGHQ� VKDULQJµ� LQ� -XQH� ����
�7DEOH����

7DEOH����%XUGHQ�VKDULQJ�RI�WKH�.\RWR�FRPPLWPHQW�EHWZHHQ�(8�PHPEHU�VWDWHV�

(8�PHPEHU�VWDWH 4XDQWLILHG�*+*�HPLVVLRQ
WDUJHW��SHUFHQWDJH�RI�����
OHYHO�

$XVWULD ��
%HOJLXP ����
'HQPDUN ��
)LQODQG ���
)UDQFH ���
*HUPDQ\ ��
*UHHFH ���
,UHODQG ���
,WDO\ ����
/X[HPERXUJ ��
1HWKHUODQGV ��
3RUWXJDO ���
6SDLQ ���
6ZHGHQ ���
8QLWHG�.LQJGRP ����
(8��� ��

7KH�FRPPLWPHQWV�RI�WKH�.\RWR�3URWRFRO�OLVWHG�LQ�WDEOH���FDQ�EH�PHW�E\�GRPHVWLF�DFWLRQV�DQG
VR�FDOOHG� .\RWR� 0HFKDQLVPV�� 7KH� GHWDLOHG� JXLGHOLQHV� IRU� HPLVVLRQV� WUDGLQJ� �(7��� MRLQW
LPSOHPHQWDWLRQ� �-,�� DQG� FOHDQ� GHYHORSPHQW� PHFKDQLVP� �&'0�� LQIOXHQFH� WKH� FDUERQ� JDS
�GLIIHUHQFH�EHWZHHQ�WKH�HPLVVLRQ�WUHQG�DQG�WKH�.\RWR�FRPPLWPHQW�� LQ�SUDFWLFH�DQG�DOVR�WR�WKH
3DUWLHV·� DELOLW\� WR� IXOILO� WKHLU� QDWLRQDO� FRPPLWPHQW�� 0RUHRYHU�� HPLVVLRQ� UHGXFWLRQV� E\� -,� DQG
&'0�PXVW�EH�DGGLWLRQDO�WR�DQ\�WKDW�ZRXOG�RWKHUZLVH�RFFXU��DQG�HPLVVLRQ�UHGXFWLRQV�DFKLHYHG
E\� (7� DQG� -,� VKDOO� EH� VXSSOHPHQWDO� WR� WKRVH� UHGXFWLRQV� DFKLHYHG� E\� GRPHVWLF� DFWLRQV�� 7KH
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GHILQLWLRQV�RI� WKH� WHUPV�´DGGLWLRQDOµ�DQG�´VXSSOHPHQWDOµ�KDYH�DQ� LPSDFW� WR� WKH�FOLPDWH� SROLF\
RSWLRQV�DYDLODEOH�

)XUWKHUPRUH��WKH�VLQN�LVVXH�� L�H��WKH�GHILQLWLRQ�RI�´QHW�FKDQJHV�LQ�JUHHQKRXVH�JDV�HPLVVLRQV
E\� VRXUFHV� DQG� UHPRYDOV� E\� VLQNV� UHVXOWLQJ� IURP� GLUHFW� KXPDQ�LQGXFHG� ODQG�XVH� FKDQJH� DQG
IRUHVWU\� DFWLYLWLHV�� OLPLWHG� WR� DIIRUHVWDWLRQ�� UHIRUHVWDWLRQ� DQG� GHIRUHVWDWLRQ� VLQFH� �����
PHDVXUHG�DV�YHULILDEOH�FKDQJHV�LQ�FDUERQ�VWRFNV�LQ�HDFK�FRPPLWPHQW�SHULRGµ�KDV�DQ�LQIOXHQFH�WR
WKH�FDUERQ�JDS�

$QG� ILQDOO\�� GHYHORSPHQWV� LQ� WKH� RYHUDOO� PHWKRGRORJ\� XVHG� LQ� DOO� *+*� LQYHQWRULHV� ZLOO
REYLRXVO\� FRQWULEXWH� WR� WKH� FDUERQ� JDS� LQ� SUDFWLFH�� )RU� H[DPSOH�� LQ� )LQODQG� WKH� WRWDO� *+*
HPLVVLRQ� ILJXUH� KDV� EHHQ� FKDQJHG� IURP� WKH� ����� 0W� SUHVHQWHG� LQ� WKH� 6HFRQG� 1DWLRQDO
&RPPXQLFDWLRQ��������WR������0W�LQ�������&2��HPLVVLRQ�FKDQJHG�IURP������0W�WR������0W�
$Q�DGPLQLVWUDWLYH�ZRUNLQJ�JURXS�ZDV�VHW�XS�LQ������E\�0LQLVWU\�RI�WKH�(QYLURQPHQW�WR�GHYHORS
WKH� PHWKRGRORJ\� IRU� QDWLRQDO� *+*� LQYHQWRULHV�� ,Q� WKLV� FRQWH[W�� DOVR� PHWKRGRORJ\� WR� PDNH
DGMXVWPHQWV� GXH� WR� DQQXDO� FKDQJHV� LQ� WHPSHUDWXUH� DQG� HOHFWULFLW\� H[FKDQJH� KDV� EHHQ
FRQVLGHUHG�

7KH� SXUSRVH� RI� WKLV� DUWLFOH� LV� WR� HYDOXDWH� WKH� FXUUHQW� FKDOOHQJH� RI� FOLPDWH� SROLF\� LQ� WKH
(XURSHDQ� 8QLRQ� DQG� LWV� PHPEHU� VWDWHV��:H� ZLOO� SUHVHQW� WKUHH� GLIIHUHQW� DQDO\VHV�� )LUVWO\�� ZH
VKRZ� D� WUHQG� DQDO\VLV� RI� IXWXUH� &2�� HPLVVLRQ� GHYHORSPHQWV� �&2�� LV� FRQVLGHUHG� DV� WKH� PRVW
LPSRUWDQW�*+*��EDVHG�RQ�WZR�GLIIHUHQW�GDWD�VHWV�RI�KLVWRULFDO�HPLVVLRQV�LQ���������DQG������
����WKH�ILUVW�RQH�VXEPLWWHG�E\�SDUWLHV�WR�WKH�81)&&&�6HFUHWDULDW�DQG�WKH�VHFRQG�RQH�FROOHFWHG
E\�,QWHUQDWLRQDO�(QHUJ\�$JHQF\��7KLV�DQDO\VLV�ZLOO�EULQJ�RXW�HVWLPDWHV�RI�´FDUERQ�JDSVµ��L�H��WKH
GLIIHUHQFH�EHWZHHQ�WKH�.\RWR�FRPPLWPHQW�DQG�WKH�HVWLPDWHG�HPLVVLRQ�WUHQG�

6HFRQGO\��ZH�KDYH�PDGH�D�FRPSDUDWLYH�VWXG\�RI�GLIIHUHQW�FDUERQ�JDSV�� WKRVH�SUHVHQWHG�E\
WKH� DXWKRUV� DQG� RWKHU� HVWLPDWHV� SURYLGHG� E\� (XURSHDQ� (QYLURQPHQW� $JHQF\�� WZR� HVWLPDWHV
SURYLGHG�E\�81(3�*OREDO�5HVRXUFH�,QIRUPDWLRQ�'DWDEDVH��*5,'��DQG�WZR�HVWLPDWHV�SURYLGHG�E\
D� FRQVXOWDQW�� 5HLQVWHLQ� 	� ,QWHUQDWLRQDO� $VVRFLDWHV�� 7KLV� DQDO\VLV� ZLOO� SURYLGH� LQIRUPDWLRQ� IRU
UHOHYDQW�SROLF\�RSWLRQV�IURP�WKH�(8�SHUVSHFWLYH�RQ�WKH�SRVVLELOLWLHV�RI�GLIIHUHQW�0HPEHU�6WDWHV�WR
DFKLHYH�WKHLU�HPLVVLRQV�WDUJHWV�

7KLUGO\��ZH� KDYH�PDGH� D�GHFRPSRVLWLRQ� DQDO\VLV� RI� &2�� HPLVVLRQ� GHYHORSPHQWV� LQ� WKH� (8
PHPEHU�FRXQWULHV�LQ������������7KLV�DQDO\VLV�ZLOO�VKRZ�KRZ�WKUHH�GHFRPSRVHG�HIIHFWV��QDPHO\
WKH� LQWHQVLW\� HIIHFW�� DFWLYLW\� HIIHFW� DQG� VWUXFWXUDO� HIIHFW�� KDYH� FRQWULEXWHG� WR� KLVWRULFDO� &2�

HPLVVLRQV�LQ�HDFK�(8�PHPEHU�VWDWH��,W�ZLOO�DOVR�JLYH�LQIRUPDWLRQ�WR�WKH�EDFNJURXQG�RI�GLIIHUHQW
FDUERQ�JDSV�VKRZQ�HDUOLHU� LQ� WKLV�DUWLFOH�DQG�WKH� W\SH�RI�QHHGHG�DFWLRQV� WR� FORVH� WKH�JDSV�� ,W
PXVW� EH�� KRZHYHU�� DGPLWWHG� WKDW� FRRSHUDWLRQ� DQG� DFWLRQ� WR� OLPLW� FOLPDWH� FKDQJH� LV� FRPSOH[
EHFDXVH�VHULRXV�UHVSRQVHV�FRXOG�UHDFK�GHHS�LQWR�FRXQWULHV·�HFRQRPLF�DQG�SROLWLFDO�LQWHUHVW�

&DUERQ� GLR[LGH�� WKH� PDLQ� FRQWULEXWLRQ� WR� SURMHFWHG� FOLPDWH� FKDQJH�� FRPHV� SUHGRPLQDQWO\
IURP�WKH�XVH�RI� IRVVLO� IXHOV�DQG�GHIRUHVWDWLRQ� �*UXEE� HW� DO������������ ,Q� WKH� DUWLFOH�ZH�KDYH
XVHG�&2��DV�WKH�PDLQ�LQGLFDWRU�IRU�WKH�HPLVVLRQ�GHYHORSPHQW��7KH�HVWLPDWLRQV�RI�WKH�HPLVVLRQV
RI�RWKHU�*+*�JDVHV�GHILQHG�E\�.\RWR�3URWRFRO�DUH�PXFK�PRUH�XQFHUWDLQ� DQG� WKDW� LV�ZK\�ZH
KDYH�EDVHG�RXU�DQDO\VHV�RQO\�RQ�&2��HPLVVLRQV�
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7KH�FDOFXODWLRQ�RI�WKH�HVWLPDWHV�IRU�QDWLRQDO�JUHHQKRXVH�JDV�HPLVVLRQ�EDODQFH�LV�FRPSOLFDWHG�DQG
FDQ�EH�FDUULHG�RXW�LQ�PDQ\�ZD\V�UHVXOWLQJ�LQ�GLIIHUHQW�ILJXUHV��6RPH�FDOFXODWLRQV�DUH�EDVHG�RQO\
RQ�&2�� HPLVVLRQV� UHVXOWLQJ� IURP� IRVVLO� IXHO� FRPEXVWLRQ�� 7KHVH� HVWLPDWHV� DUH� XVXDOO\� WKH�PRVW
DFFXUDWH� RQHV�� (VWLPDWHV� RI� RWKHU� &2�� HPLVVLRQV� �VXFK� DV� IXJLWLYH� HPLVVLRQV�� DJULFXOWXUDO� VRLO
HPLVVLRQV�� HWF��� DUH� PXFK� PRUH� YDJXH�� 7KH� HVWLPDWHV� RI� &+��� 1�2� HPLVVLRQV� DUH� HYHQ� PRUH
LQDFFXUDWH�GHSHQGLQJ�H�J��RQ�WKH�FDOFXODWLRQ�PHWKRGV��7KH�EDVH�\HDU�IRU�WKH� UHVW�RI�.\RWR�VL[
JDV�EDVNHW�JDVHV�+)&V��3)&V�DQG�6)��FDQ�EH������RU�������7KH�VKDUH�RI�WKHVH�JDVHV� LQ�WKH
*+*�EDODQFH�LV�TXLWH�VPDOO�IRU�(8���FRXQWULHV�

,Q�WKLV�VHFWLRQ�ZH�VKDOO�SUHVHQW�&2��HPLVVLRQ�WUHQGV�RI�(8���FRXQWULHV��2XU�DQDO\VLV�LV�KHUH
EDVHG�RQ�81)&&&�GDWDEDVH��\HDUV����������DQG�,($�GDWDEDVH��\HDUV������������

,Q�DFFRUGDQFH�ZLWK�$UWLFOHV���DQG����RI� WKH�&RQYHQWLRQ��DQG�WKH� UHOHYDQW�GHFLVLRQV�RI� WKH
&RQIHUHQFH� RI� WKH� 3DUWLHV�� 3DUWLHV� WR� WKH� &RQYHQWLRQ� VXEPLW� QDWLRQDO� JUHHQKRXVH� JDV� �*+*�
LQYHQWRULHV�WR�WKH�&OLPDWH�&KDQJH�VHFUHWDULDW��7KHVH�LQYHQWRU\�GDWD�DUH�SURYLGHG�LQ�WKH�QDWLRQDO
FRPPXQLFDWLRQV�XQGHU�WKH�&RQYHQWLRQ�E\�$QQH[�,�DQG�QRQ�$QQH[�,�3DUWLHV��,Q�DGGLWLRQ��$QQH[�,
3DUWLHV�VXEPLW�DQQXDO�QDWLRQDO�JUHHQKRXVH�JDV�LQYHQWRULHV���'DWD�LV�LQ�JHQHUDO�DYDLODEOH�IRU�WKH
\HDUV������������81)&&&�GDWD��KWWS���ZZZ�XQIFFF�GH�UHVRXUFH�LQGH[�KWPO��

'XULQJ� ����V� WKH� PDMRU� OHDGHU� LQ� SURPRWLQJ� LQWHUQDWLRQDO� FOLPDWH� SROLF\� KDV� EHHQ� WKH
(XURSHDQ�8QLRQ��2EHUWKXU�	�2WW������������+HUH�ZH�VKDOO�SUHVHQW�FXUUHQW�&2��WUHQGV�RI�(8��
FRXQWULHV�EDVHG�RQ�81)&&&�DQG�,($�GDWD��:H�KDYH�XVHG�81)&&&�GDWDEDVH��EHFDXVH�LW�LV�WKH
´RIILFLDO�GDWDEDVHµ� LQ� FOLPDWH� FKDQJH�SROLF\� UHSRUWLQJ��81)&&&�GDWD� FRYHUV� WKH� \HDUV������
������EXW�WKHUH�DUH�VRPH�PLVVLQJ�REVHUYDWLRQV�LQ�WKDW�GDWDEDVH��7KH�,($�GDWDEDVH�WKDW�ZH�KDYH
XVHG� FRYHUV� \HDUV� �������� �,QWHUQDWLRQDO� (QYLURQPHQWDO� $JHQF\� ������� :H� VKDOO� SUHVHQW
H[WUDSRODWLRQV�� ZKLFK� DUH� EDVHG� XSRQ� KLVWRULFDO� GDWD� IRU� WKH� HYHQW� WKDW� LV� RI� LQWHUHVW� �&2�

HPLVVLRQV���2XU� DQDO\VLV� LV� EDVHG�RQ� W\SLFDO� VWDUWLQJ�SRLQW� RI� IRUHVLJKW� VWXGLHV�� ´:KDW�� LI«µ�
+HUH�ZH�VKDOO� VWXG\�WKH� LVVXH�ZKDW� NLQG�RI�JHQHUDO�&2�� HPLVVLRQ� WUDGH�PDUNHW� VLWXDWLRQ�PD\
HPHUJH� LQ� WKH� (XURSHDQ� 8QLRQ�� LI� FXUUHQW� WUHQGV� ZLOO� FRQWLQXH� WLOO� WKH� \HDU� ������ 7UHQG
H[WUDSRODWLRQV�DUH�KHUH�EDVHG�RQ� ORJDULWKPLF� WUHQG�HVWLPDWHV��3RVVLEOH�H[SODQDWRU\� UHDVRQV� IRU
WKH�WUHQGV�DUH�JLYHQ�LQ�&KDSWHU���EDVHG�RQ�GHFRPSRVLWLRQ�DQDO\VHV�RI�WKH�GDWD�

����� 7UHQGV�EDVHG�RQ�81)&&&�GDWD��7UHQG����DQG�,($�GDWD��7UHQG���

,Q�)LJXUH��D�DUH�SUHVHQWHG�&2��HPLVVLRQV�DQG�ORJDULWKPLF�WUHQGV�RI�)UDQFH��*HUPDQ\��,WDO\�DQG
8QLWHG�.LQJGRP�WLOO�WKH�\HDU������EDVHG�RQ�81)&&&�GDWD�
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)LJXUH��D��&2��HPLVVLRQV�DQG�ORJDULWKPLF�WUHQGV�RI�)UDQFH��*HUPDQ\��,WDO\�DQG�8QLWHG�.LQJGRP
�WLOO�WKH�\HDU��������6RXUFH��81)&&&�GDWD�

7KH� UHVXOWV� VKRZ� WKDW� WKH� ODUJH�(8�FRXQWULHV� )UDQFH��*HUPDQ\�� ,WDO\� DQG�8QLWHG� .LQJGRP
KDYH�VWDEOH�RU�GRZQZDUG�VORSLQJ�WUHQGV�LQ�&2��HPLVVLRQV��+LJKHVW� OHYHO�RI�&2��HPLVVLRQV�KDV
*HUPDQ\�DQG�WKHQ��LQ�RUGHU��8QLWHG�.LQJGRP��,WDO\�DQG�)UDQFH��7KH�WUHQG�VKRZV������GHFUHDVH
RI�&2��HPLVVLRQV�LQ�*HUPDQ\������GHFUHDVH�LQ�8.�������GHFUHDVH�LQ�,WDO\�DQG�������LQFUHDVH
LQ�)UDQFH��/RJDULWKPLF�WUHQG�HVWLPDWHV�RI�WKH�\HDU������DUH�WKH�IROORZLQJ��*HUPDQ\�������7J�
8QLWHG�.LQJGRP�������7J��,WDO\�������7J�DQG�)UDQFH�������7J�

&2�� HPLVVLRQV� DQG� ORJDULWKPLF� WUHQGV� EDVHG� RQ� ,($� GDWD� IRU� )UDQFH�� *HUPDQ\�� ,WDO\� DQG
8QLWHG�.LQJGRP�WLOO�WKH�\HDU������DUH�SUHVHQWHG�LQ�)LJXUH��E�
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)LJXUH��E��&2��HPLVVLRQV�DQG�ORJDULWKPLF�WUHQGV�RI�)UDQFH��*HUPDQ\��,WDO\�DQG�8QLWHG�.LQJGRP
�WLOO�WKH�\HDU��������6RXUFH��,($��������

7KH�UHVXOWV�VKRZ�������GHFUHDVH�RI�&2��HPLVVLRQV�IRU�*HUPDQ\��������GHFUHDVH�IRU�)UDQFH�
������LQFUHDVH� IRU�8.�DQG������� LQFUHDVH� IRU� ,WDO\��/RJDULWKPLF� WUHQG� HVWLPDWHV�RI� WKH� \HDU
����� DUH� WKH� IROORZLQJ�� *HUPDQ\� ������ 7J�� 8QLWHG� .LQJGRP� ������ 7J�� ,WDO\� ���� 7J� DQG
)UDQFH�������7J��7KHVH�WUHQG�HVWLPDWHV�DUH�EDVHG�RQ�WKH�\HDUV�����������GDWD�EDVH�

&2�� HPLVVLRQV� DQG� ORJDULWKPLF� WUHQGV� RI� $XVWULD�� %HOJLXP�� ,UHODQG�� /X[HPERXUJ� DQG
1HWKHUODQGV�WLOO�WKH�\HDU������EDVHG�RQ�81)&&&�GDWD�DUH�SUHVHQWHG�LQ�)LJXUH��D�
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)LJXUH��D��&2��HPLVVLRQV�DQG�ORJDULWKPLF�WUHQGV�RI�$XVWULD��%HOJLXP��,UHODQG��/X[HPERXUJ�DQG
1HWKHUODQGV��WLOO�WKH�\HDU��������6RXUFH��81)&&&�GDWD�

7KH�UHVXOWV�VKRZ�WKDW�(8�FRXQWULHV�$XVWULD��%HOJLXP��,UHODQG��/X[HPERXUJ�DQG�1HWKHUODQGV
KDYH�VWDEOH�RU�VOLJKWO\�XSZDUG�VORSLQJ�WUHQGV�LQ�&2��HPLVVLRQV��+LJKHVW� OHYHO�RI�&2��HPLVVLRQV
LQ� WKLV� FRXQWU\� JURXS� KDV� 1HWKHUODQGV� DQG� WKHQ� �LQ� RUGHU�� %HOJLXP�� $XVWULD�� ,UHODQG� DQG
/X[HPERXUJ��7KH�WUHQGV�VKRZ�DQ�LQFUHDVH�RI������IRU�WKH�1HWKHUODQGV�������IRU�%HOJLXP�DQG
�����IRU�,UHODQG��/RJDULWKPLF�WUHQG�HVWLPDWHV�RI�WKH�\HDU������DUH�WKH�IROORZLQJ��1HWKHUODQGV
������7J��%HOJLXP�������7J��$XVWULD������7J��,UHODQG����7J�DQG�/X[HPERXUJ�����7J�

,Q�)LJXUH��E�DUH�SUHVHQWHG�&2��HPLVVLRQV�DQG�ORJDULWKPLF�WUHQGV�RI�$XVWULD��%HOJLXP��,UHODQG�
/X[HPERXUJ�DQG�1HWKHUODQGV�WLOO�WKH�\HDU������EDVHG�RQ�,($�GDWD�



��

CO2 emissions and logarithmic trends

0

50

100

150

200

250

1987 1992 1997 2002 2007 2012

Tg

Austria Belgium Irelan
dLuxembourg Netherlands Log. (Austria)

Log. (Belgium) Log. (Ireland) Log. (Luxembourg)
Log. (Netherlands)

)LJXUH��E��&2��HPLVVLRQV�DQG�ORJDULWKPLF�WUHQGV�RI�$XVWULD��%HOJLXP��,UHODQG��/X[HPERXUJ�DQG
1HWKHUODQGV��WLOO�WKH�\HDU��������6RXUFH��,($��������

7KH�UHVXOWV�DUH�TXLWH�VLPLODU�WR�WKRVH�LQ�)LJXUH��D��/RJDULWKPLF� WUHQG�HVWLPDWHV�RI� WKH�\HDU
�����DUH� WKH� IROORZLQJ��1HWKHUODQGV�������7J��%HOJLXP�������7J��$XVWULD������7J�� ,UHODQG
�����7J�DQG�/X[HPERXUJ������7J�

,Q�)LJXUH��D�DUH�SUHVHQWHG�&2��HPLVVLRQV�DQG� ORJDULWKPLF� WUHQGV�RI�'HQPDUN�� )LQODQG�DQG
6ZHGHQ�WLOO�WKH�\HDU������EDVHG�RQ�81)&&&�GDWD�
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)LJXUH��D��&2��HPLVVLRQV�DQG�ORJDULWKPLF�WUHQGV�RI�'HQPDUN��)LQODQG�DQG�6ZHGHQ�WLOO�WKH�\HDU
�������6RXUFH��81)&&&�GDWD�

7KH� UHVXOWV� VKRZ� WKDW� 1RUGLF� (8� FRXQWULHV� KDYH� VOLJKWO\� XSZDUG� VORSLQJ� WUHQGV� LQ� &2�

HPLVVLRQV��7KH�HPLVVLRQV�RI�DOO�WKH�WKUHH�FRXQWULHV�DUH�RI�WKH�VDPH�PDJQLWXGH��$FFRUGLQJ�WR�WKH
WUHQGV�WKH�JURZWK�VHHPV�WR�EH�KLJKHVW�LQ�'HQPDUN����������7KLV�LV�SDUWO\�GXH�WR�WKH�LQFUHDVH
LQ� HOHFWULFLW\� H[SRUW��'HQPDUN� KDV� DQQRXQFHG� WKDW� LW� WDNHV� HOHFWULFLW\� H[SRUW� DQG� LPSRUW� LQWR
DFFRXQW�LQ�HPLVVLRQ�FDOFXODWLRQV��VHH�'HQPDUN·V�6HFRQG�1DWLRQDO�&RPPXQLFDWLRQ�WR�81)&&&��
/RJDULWKPLF� WUHQG� HVWLPDWHV� RI� WKH� \HDU� �����DUH� WKH� IROORZLQJ�� 'HQPDUN� ����� 7J�� )LQODQG
�����7J�DQG�6ZHGHQ������7J�

)RU�DOO�WKH�WKUHH�1RUGLF�FRXQWULHV�WKH�\HDUO\�YDULDWLRQV�RI�HPLVVLRQV�VHHP�WR�EH�ODUJHU�WKDQ�IRU
RWKHU� FRXQWULHV�� 7KLV� SDUWO\� GXH� WR� WKH� ODUJH� VKDUH� RI� K\GURSRZHU� LQ� WKH� FRPPRQ� 1RUGLF
HOHFWULFLW\�PDUNHWV��ZKLFK�FDXVHV�YDULDWLRQV�GHSHQGLQJ�RQ�\HDUO\�SUHFLSLWDWLRQ�

,Q�)LJXUH��E�DUH�SUHVHQWHG�&2��HPLVVLRQV�DQG� ORJDULWKPLF� WUHQGV�RI�'HQPDUN�� )LQODQG�DQG
6ZHGHQ�WLOO�WKH�\HDU������EDVHG�RQ�,($�GDWD�
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)LJXUH��E��&2��HPLVVLRQV�DQG�ORJDULWKPLF�WUHQGV�RI�'HQPDUN��)LQODQG�DQG�6ZHGHQ�WLOO�WKH�\HDU
�������6RXUFH��,($��������

7KH� WUHQGV�EDVHG�RQ� ,($�GDWD� VKRZ� ORZHU�JURZWK� UDWHV�RI� HPLVVLRQV� WKDQ�81)&&&� GDWD�
7KLV�LV�GXH�WR�WKH�GLIIHUHQW�WLPH�VSDQ�RI�WKH�GDWD�DQG�WKH�ODUJH�\HDUO\�YDULDWLRQV�JLYLQJ�ULVH�WR
XQFHUWDLQWLHV�LQ�WUHQG�HVWLPDWLRQ��7KH�WUHQGV�VKRZ������LQFUHDVH�IRU�'HQPDUN�������LQFUHDVH
IRU� )LQODQG� DQG� RQO\� ���� �� LQFUHDVH� IRU� 6ZHGHQ� FRPSDUHG� ZLWK� WKH� EDVH� \HDU� ILJXUHV�
/RJDULWKPLF�WUHQG�HVWLPDWHV�RI�WKH�\HDU������DUH�WKH�IROORZLQJ��'HQPDUN������7J��)LQODQG���
7J�DQG�6ZHGHQ������7J�

7KH�GLIIHUHQFHV�RI�WKH�WUHQGV�LQ�)LJXUHV��D�DQG��E�VKRZ�WKDW�WKH�VHOHFWLRQ�RI�WKH�EDVH�\HDU
IRU�WKH�FRPSDULVRQV�LV�FUXFLDO�IRU�WKH�1RUGLF�FRXQWULHV�

,Q� )LJXUH��D� DUH� SUHVHQWHG�&2�� HPLVVLRQV� DQG� ORJDULWKPLF� WUHQGV� RI� *UHHFH�� 3RUWXJDO� DQG
6SDLQ�WLOO�WKH�\HDU������EDVHG�RQ�81)&&&�GDWD�
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)LJXUH��D��&2�� HPLVVLRQV� DQG� ORJDULWKPLF� WUHQGV�RI�*UHHFH��3RUWXJDO� DQG� 6SDLQ� �WLOO� WKH� \HDU
�������6RXUFH��81)&&&�GDWD�

7KH�UHVXOWV�VKRZ�WKDW�VRXWKHUQ�(8�FRXQWULHV�KDYH�XSZDUG�VORSLQJ�WUHQGV� LQ�&2��HPLVVLRQV
UHVXOWLQJ�LQ������LQFUHDVH�LQ�3RUWXJDO�������LQFUHDVH� LQ�6SDLQ�DQG������ LQFUHDVH� LQ�*UHHFH�
/RJDULWKPLF�WUHQG�HVWLPDWHV�RI�WKH�\HDU������DUH�WKH�IROORZLQJ��6SDLQ�������7J��*UHHFH�����
7J�DQG�3RUWXJDO������7J�

,Q� )LJXUH��E�DUH� SUHVHQWHG�&2�� HPLVVLRQV� DQG� ORJDULWKPLF� WUHQGV� RI� *UHHFH�� 3RUWXJDO� DQG
6SDLQ�WLOO�WKH�\HDU������EDVHG�RQ�,($�GDWD�
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)LJXUH��E��&2�� HPLVVLRQV� DQG� ORJDULWKPLF� WUHQGV�RI�*UHHFH��3RUWXJDO�DQG�6SDLQ� �WLOO� WKH� \HDU
�������6RXUFH��,($��������

7KH� UHVXOWV� VKRZ� IDVWHU�JURZWK�RI�&2�� HPLVVLRQV� WKDQ� LQ� WKH�81)&&&� EDVHG� WUHQGV�� 7KH
WUHQGV�VKRZ�JURZWK�RI� HPLVVLRQV�RI������ LQ�3RUWXJDO������� LQ� 6SDLQ� DQG������ LQ�*UHHFH�
/RJDULWKPLF�WUHQG�HVWLPDWHV�RI�WKH�\HDU������DUH�WKH�IROORZLQJ��6SDLQ�������7J��*UHHFH�����
7J�DQG�3RUWXJDO������7J�

$V� D� VXPPDU\�RI� WKH� UHVXOWV�ZH� FDQ�SUHVHQW� D� IROORZLQJ�7DEOHV��D�DQG��E�� 7DEOH� �E� DOVR
LQFOXGHV� WUHQGV� IRU�RWKHU�PDLQ�$QQH[�%�FRXQWULHV� �$XVWUDOLD��&DQDGD��-DSDQ��86$��5XVVLD� DQG
8NUDLQH���7KHVH�FRXQWULHV�DUH� LQFOXGHG�WR�JHW�D�ZLGHU� SHUVSHFWLYH�RI� SRVVLEOH� HPLVVLRQ� WUDGLQJ
PDUNHW�
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7DEOH��D��&2��HPLVVLRQV�RI�(8���FRXQWULHV�LQ�������LQ������DQG�ORJDULWKPLF�WUHQG�HVWLPDWHV
RI�WKH�\HDU�������DQG�7DUJHW�OHYHOV�RI�(8��0J��7KH�GDWD�VRXUFH��81)&&&��

���� ���� 7UHQG������ 7DUJHW�OHYHO
$XVWULD ���� ���� ���� ����
%HOJLXP ����� ����� ����� �����
'HQPDUN ���� ���� ���� ����
)LQODQG ���� ���� ���� ����
)UDQFH ����� ����� ����� �����
*HUPDQ\ ������ ����� ����� �����
*UHHFH ���� ���� ���� �����
,UHODQG ���� ���� ���� ����
,WDO\ ����� ����� ����� �����
/X[HPERXUJ ���� ��� ��� ���
1HWKHUODQGV ����� ����� ����� �����
3RUWXJDO ���� ���� ���� ����
6SDLQ ����� ����� ����� �����
6ZHGHQ ���� ���� ���� ����
8. ����� ����� ����� �����

$FFRUGLQJ�WR�WDEOH��E�SRWHQWLDO�VHOOHUV�RI�$$8V�DUH�)UDQFH��*UHHFH��,UHODQG��6ZHGHQ��5XVVLD
DQG� 8NUDLQH�� 2WKHU� FRXQWULHV� DUH� SRWHQWLDO� EX\HUV�� 86$� VHHPV� WR� EH� WKH� PRVW� LPSRUWDQW
SRWHQWLDO�EX\HU�ZLWK�DERXW�����0WRQV�RI�&2���-DSDQ�VHHPV�WR�EH�D�ELJJHU�EX\HU�WKDQ�(8���DV
D�WRWDO��5XVVLD�KDV�SRVVLELOLWLHV�IRU�D�ODUJH�VHOO�RI�´KRW�DLUµ�²�DOPRVW�WKUHH�WLPHV�WKH�JDS�RI�(8��
DQG������RI� WKH�JDS�RI�86$��8NUDLQH� LV�DOVR�D�UHPDUNDEOH�SRWHQWLDO� VHOOHU�ZLWK�RQH�DQG�KDOI
WLPHV�WKH�(8���JDS�RU�RYHU�����RI� WKH�86$�JDS��5XVVLD�DQG�8NUDLQH�FRXOG� WRJHWKHU� ILOO� WKH
JDS�RI�86$�JLYLQJ�D�SRVVLELOLW\�IRU�D�VWUDWHJLF�EXEEOH�
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7DEOH� �E�� &2�� HPLVVLRQV� RI� (8��� FRXQWULHV� DQG� RWKHU� PDLQ� $QQH[� %� FRXQWULHV� LQ� ������ LQ
�����DQG�ORJDULWKPLF�WUHQG�HVWLPDWHV�RI�WKH�\HDU�������DQG�7DUJHW� OHYHOV�RI�(8�DQG�*DSV�LQ
������7J��*DSV�DUH�SRVLWLYH�LI�WUHQG�LV�KLJKHU�WKDQ�WDUJHW�YDOXH��7UHQG�HVWLPDWHV�IRU�5XVVLD�DQG
8NUDLQH�DUH�HGXFDWHG�JXHVVHV��7KH�GDWD�VRXUFH��,($��

���� ���� 7UHQG����� 7DUJHW
OHYHO

*DS�WRQV 6LJQDO

$XVWULD ���� ���� ���� ���� ���� L

%HOJLXP ����� ����� ����� ����� ���� L

'HQPDUN ���� ���� ���� ���� ���� L

)LQODQG ���� ���� �� ���� ��� L

)UDQFH ����� ����� ����� ����� ����� J

*HUPDQ\ ����� ��� ����� ����� ���� L

*UHHFH ���� ���� ���� ���� ���� J

,UHODQG ���� ���� ���� ���� ���� J

,WDO\ ����� ����� ��� ����� ���� L

/X[HPERXUJ ���� ��� ���� ��� ��� L

1HWKHUODQGV ����� ����� ����� ����� ���� L

3RUWXJDO ���� �� ���� ���� ��� L

6SDLQ ��� ����� ����� ����� ���� L

6ZHGHQ ���� ���� ���� ���� ���� J

8. ����� ����� ����� ����� ���� L

(8�� ���� ������ ������ ������ ����� L

$XVWUDOLD ��� ����� ��� ��� ���� L

&DQDGD ����� ����� ��� ����� ���� L

-DSDQ ������ ������ ���� ����� ����� L

8QLWHG�6WDWHV ������ ������ ���� ������ ����� L

5XVVLD ������ ������ ���� ������ ������ J

8NUDLQH ����� ����� ��� ����� ������ J

7RWDO ������ ������� ������� ������� ����� L
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,Q�)LJXUH��D�D�JUDSKLF�VXPPDU\�RI�WKH�UHVXOWV�RI�81)&&&�EDVHG�WUHQGV�LV�SUHVHQWHG�

CO2 Emission Trends and EU Bubble Burden-Sharing 
Targets
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)LJXUH� �D�� &2�� HPLVVLRQ� WUHQGV� DQG� (8� %XEEOH� %XUGHQ�6KDULQJ� WDUJHWV� EDVHG� RQ� WUHQGV
FDOFXODWHG�IURP�81)&&&�GDWD�
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CO2 Emission Trends and EU Bubble Burden-Sharing Targets
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)LJXUH� �E�� &2�� HPLVVLRQ� WUHQGV� DQG� (8� %XEEOH� %XUGHQ�6KDULQJ� WDUJHWV� EDVHG� RQ� WUHQGV
FDOFXODWHG�IURP�,($�GDWD�

,Q�ILJXUH��D�DQG��E�JUDSKLF�VXPPDULHV�RI�WKH�UHVXOWV�DUH�SUHVHQWHG��)LJXUH��D�DQG��E�VKRZ
XV�WKH�SRWHQWLDO�WUHQG�EDVHG�FDUERQ�JDSV�LQ�(8���FRXQWULHV�
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Carbon Gaps for EU15 Countries
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)LJXUH��D��&DUERQ�*DSV� IRU�(8���FRXQWULHV� �RQ�WKH�EDVLV�RI� WUHQGV�FDOFXODWHG� IURP�81)&&&
GDWD��
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Carbon gaps for EU15 countries
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)LJXUH��E��&DUERQ�*DSV�IRU�(8���FRXQWULHV��RQ�WKH�EDVLV�RI�WUHQGV�FDOFXODWHG�IURP�,($�GDWD��
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����� ,PSOLFDWLRQV�WR�&2
�
�HPLVVLRQ�WUDGH"

2Q�WKH�EDVLV�RI�FXUUHQW�WUHQGV�LQ�&2��HPLVVLRQV�RI�(8���FRXQWULHV�ZH�FDQ�HYDOXDWH� WUHQGV� LQ
&2�� HPLVVLRQ� WUDGH�� ,Q� 7DEOH� �� WKHUH� DUH� SUHVHQWHG� H[SHFWHG� SHUFHQWDJH� FKDQJH� LQ� &2�

HPLVVLRQV�� WDUJHW� FKDQJH� OHYHO� ���� DQG� HVWLPDWHG� FDUERQ� JDS� ���� RI� GLIIHUHQW� (8� FRXQWULHV�
7UHQG�HVWLPDWHV�DUH�EDVHG�RQ�81)&&&�GDWD��7KH�WDUJHW�OHYHO�LV�EDVHG�RQ�WKH�(8�%XUGHQ�6KDULQJ
$JUHHPHQWV�RI�-XQH�������7KH�UDQJH�RI�UHGXFWLRQV�RI�(8�FRXQWULHV�LV�²���WR�������2EHUWK�U
	�2WW������������(XURSHDQ�&RPPXQLW\�������

7DEOH��D��3HUFHQWDJH�FKDQJHV�RI�&2��HPLVVLRQV� LQ������������ WUHQGV�� WDUJHWV� DQG� H[SHFWHG
FDUERQ�JDSV�RQ�WKH�EDVLV�RI�WUHQGV�FDOFXODWLRQV�IURP�81)&&&�GDWD�

7UHQG�� 7DUJHW�� *DS��

$XVWULD ��� ����� ����
%HOJLXP ���� ���� ����
'HQPDUN ���� ����� ����
)LQODQG ��� ��� ���
)UDQFH ��� ��� ���
*HUPDQ\ ����� ����� ���
*UHHFH ���� ���� �����
,UHODQG ���� ���� ���
,WDO\ ���� ���� ���
/X[HPERXUJ ����� ����� ����
1HWKHUODQGV ���� ���� ����
3RUWXJDO ���� ���� ����
6SDLQ ���� ���� ����
6ZHGHQ ���� ��� ���
8. ���� ����� ���

$FFRUGLQJ� WR� WUHQG� HVWLPDWHV� EDVHG�RQ�81)&&&� GDWD� WKH� UDQJH� RI� SHUFHQWDJH� FKDQJH� RI
WUHQG�&2��HPLVVLRQV�LV�²���WR�������

,Q�7DEOH��E�WKHUH�DUH�SUHVHQWHG�H[SHFWHG�SHUFHQWDJH�FKDQJH�LQ�&2��HPLVVLRQV��WDUJHW�FKDQJH
OHYHO� ���� DQG� HVWLPDWHG� FDUERQ� JDS� ���� RI� GLIIHUHQW� (8� FRXQWULHV�� 7UHQG� HVWLPDWHV� DUH� KHUH
EDVHG�RQ�,($�GDWD�
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7DEOH��E��3HUFHQWDJH�FKDQJHV�RI�&2��HPLVVLRQV� LQ������������ WUHQGV�� WDUJHWV� DQG� H[SHFWHG
FDUERQ�JDSV�RQ�WKH�EDVLV�RI�WUHQGV�FDOFXODWHG�IURP�,($��������GDWD�

7UHQG 7DUJHW *DS
$XVWULD ��� ����� ����
%HOJLXP ���� ���� ����
'HQPDUN ���� ����� ����
)LQODQG ���� ��� ����
)UDQFH ���� ��� ����
*HUPDQ\ ����� ����� ���
*UHHFH ���� ���� ����
,UHODQG ���� ���� ����
,WDO\ ��� ���� ����
/X[HPERXUJ ���� ����� ����
1HWKHUODQGV ���� ���� ����
3RUWXJDO ���� ���� ����
6SDLQ ���� ���� ���
6ZHGHQ ��� ��� ����
8. ���� ����� ���

$FFRUGLQJ�WR� WUHQG� HVWLPDWHV� EDVHG�RQ� ,($�GDWD� WKH� UDQJH�RI� SHUFHQWDJH� FKDQJH�RI� WUHQG
&2��HPLVVLRQV�LV�²�����WR���������

�����7KH�SULFH�HVWLPDWHV�RI�WKH�PDUJLQDO�GDPDJH�RI�FOLPDWH�FKDQJH�UHODWHG�WR�(8
WDUJHW

(\UH� HW� DO� ������� KDYH� HVWLPDWHG� PDUJLQDO� GDPDJH� FRVWV� RI� JUHHQKRXVH� JDV� HPLVVLRQV�
$FFRUGLQJ� WKHLU� FDOFXODWLRQV�PDUJLQDO� GDPDJH� IURP� WKHLU�PRGHO� �HXUR�WRQQH� &2�� H�J��� LV� WKH
IROORZLQJ�

7DEOH����0DUJLQDO�GDPDJH�IURP�PRGHO��(XUR�WRQQH�&2��HT���

0RGHO )81' )81' 23(1
)5$0(:25.

23(1
)5$0(:25.

'LVFRXQW�UDWH �� �� �� ��
&DUERQ
GLR[LGH�&2�

�� �� �� ��

7KH�PDUJLQDO�GDPDJH�FRVWV�DUH�FDOFXODWHG�RQ�WKH�EDVH�RI�HVWLPDWHG�FRVWV�FDXVHG�E\�FOLPDWH
FKDQJH��7R�DYRLG�WKHVH�FRVWV�WKH�VXJJHVWLRQV�E\�,3&&�DUH�WR�UHGXFH�*+*�HPLVVLRQV�E\������
��LPPHGLDWHO\�DQG�DIWHU�WKDW�FRQWLQXH�WKH�UHGXFWLRQV��,I�ZH�DVVXPH�WKDW�WKH�.\RWR�WDUJHWV�DUH
WKH� ILUVW� VWHSV� WRZDUGV� DFKLHYLQJ� WKH� UHGXFWLRQV� VXJJHVWHG� E\� ,3&&� ZH� FRXOG� FDOFXODWH� WKH
GDPDJH�FRVWV�UHODWHG�WR�QRW�DFKLHYLQJ�WKH�.\RWR�WDUJHWV��7KH�JDSV�FDOFXODWHG�DERYH�FRXOG�EH
LQWHUSUHWHG�DV�LQFUHDVHG�GDPDJH�RI�QRW�DFKLHYLQJ�WKH�ILUVW�WDUJHW�LQ�WKH�ORQJ�HPLVVLRQ�UHGXFWLRQ



��

SURFHVV��7KH�DFWXDO�GDPDJH�FRVWV�FRXOG��RI�FRXUVH��EH�HVWLPDWHG�RQ�WKH�EDVLV�RI�,3&&�UHGXFWLRQ
WDUJHWV��UHVXOWLQJ�LQ�PRUH�WKDQ�WHQ�WLPHV�KLJKHU�ILJXUHV�

,I�ZH�XVH�SUHVHQWHG�HVWLPDWHV��ZH�REWDLQ�WKH�IROORZLQJ�GDPDJH�FRVW�HVWLPDWLRQV�IRU�(8���IRU
QRW�DFKLHYLQJ�.\RWR�WDUJHW�� ,Q�7DEOH��D�WKHUH�DUH�SUHVHQWHG�PDUJLQDO�FRVW�HVWLPDWHV�RI� LQ� WKH
(XURSHDQ� 8QLRQ�� LI� FDUERQ� JDSV� FDQQRW� EH� FORVHG�� &RVW� HVWLPDWHV� DUH� KHUH� EDVHG� RQ� WKH
81)&&&�WUHQG�HVWLPDWHV��7UHQG����

7DEOH��D��0DUJLQDO� GDPDJH� FRVWV�� RI� FDUERQ� JDSV�RQ� WKH� EDVLV� RI�81)&&&� WUHQG� HVWLPDWHV�
0(852�

0DUJLQDO�'DPDJH�IURP�0RGHO��HXUR�WRQ�&2��
)81' )81' 23(1�)5$0(:25.

'LVFRXQW�UDWH ��� ��� ��� ���
0(852

$XVWULD ��� ��� ��� ���
%HOJLXP ��� ��� ��� ���
'HQPDUN ���� ��� ���� ���
)LQODQG ��� �� ��� ��
)UDQFH ��� �� ��� ��
*HUPDQ\ ���� ��� ���� ���
*UHHFH ���� ���� ���� ����
,UHODQG ��� �� ��� ��
,WDO\ ���� ��� ���� ���
/X[HPERXUJ ��� ��� ��� ���
1HWKHUODQGV ���� ��� ���� ���
3RUWXJDO ��� ��� ��� ���
6SDLQ ���� ��� ���� ���
6ZHGHQ ��� �� ��� ��
8. ��� ��� ��� ���
(8�� ���� ���� ���� ����

%\�XVLQJ�WKH�,($�WUHQG�HVWLPDWHV�ZH�REWDLQ�WKH�IROORZLQJ�GDPDJH�FRVW�HVWLPDWLRQV�IRU�(8��
IRU� QRW� DFKLHYLQJ� .\RWR� WDUJHWV� �7DEOH� �E��� &RVW� HVWLPDWHV� DUH� KHUH� EDVHG� RQ� WKH� ,($� WUHQG
HVWLPDWHV��7UHQG���
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7DEOH��E��0DUJLQDO�GDPDJH�FRVW�RI�FDUERQ�JDSV�RQ�WKH�EDVLV�RI�,($�WUHQG�HVWLPDWHV��0(852�

0DUJLQDO�'DPDJH�IURP�0RGHO��HXUR�WRQ�&2��
)81' )81' 23(1�)5$0(:25.

'LVFRXQW�UDWH ��� ��� ��� ���
0(852

$XVWULD ��� ��� ��� ���
%HOJLXP ���� ��� ���� ���
'HQPDUN ���� ��� ���� ���
)LQODQG ��� ��� ��� ���
)UDQFH ���� ���� ���� ����
*HUPDQ\ ���� ���� ���� ����
*UHHFH ���� ���� ���� ����
,UHODQG ��� �� ��� ��
,WDO\ ���� ��� ���� ����
/X[HPERXUJ ��� �� �� ��
1HWKHUODQGV ���� ��� ���� ���
3RUWXJDO ��� �� ��� ��
6SDLQ ��� ��� ��� ���
6ZHGHQ ��� ��� ��� ���
8. ���� ��� ���� ���
(8�� ����� ���� ����� ����

$FFRUGLQJ�WR�WKHVH�FRVW�HVWLPDWHV�(8�LV�JRLQJ�WR�KDYH�D�KDUG�HFRQRPLF�SUHVVXUH�IRU�SROLF\
LQWHJUDWLRQ�LQ�FOLPDWH�FKDQJH�SROLF\��,I�FDUERQ�JDSV�FDQQRW�EH�FORVHG�LQ�WKH�(8�FRXQWULHV��FRVWV
ZLOO�EH�DFFRUGLQJ�WKHVH� WUHQG�HVWLPDWHV�DERXW���WR���ELOOLRQ�(852�RU����WR����ELOOLRQ�(852
�ZLWK�����SHUFHQW�GLVFRXQW� UDWH�� RU����� WR���ELOOLRQ�(852� �ZLWK�����SHUFHQW�GLVFRXQW� UDWH�
GHSHQGLQJ�RQ� WKH� WUHQG�� (\UH� ������� KDV�� KRZHYHU�� QRWHG� WKDW� XQFHUWDLQW\� DQDO\VLV� LQGLFDWHV
WKDW�WKH�UDQJH�RI�XQFHUWDLQW\�LV�YHU\�ODUJH��KWWS���H[WHUQH�MUF�HV�QOHWWHU��KWPO��

&RQFHUQLQJ�WKH�HPLVVLRQ�WUDGH�ZH� FDQ�GUDZ�FRQFOXVLRQV�RI� WKH� SRVVLELOLWLHV� RI� GLIIHUHQW� (8
FRXQWULHV�WR�SDUWLFLSDWH�DV�EX\HUV�RU�VHOOHUV�RQ�WKH�PDUNHW�EDVHG�RQ�WKH� WUHQG�FDOFXODWLRQV�� ,Q
7DEOH���LV�SUHVHQWHG�DQ�DVVHVVPHQW�RI�SRWHQWLDO�EX\HUV�DQG�VHOOHUV�RI�WKHLU�HPLVVLRQ�DOORZDQFH�
(PLVVLRQ� WUDGLQJ� DOORZV� 3DUWLHV� WR� WKH� .\RWR� 3URWRFRO� WKDW� UHGXFH� JUHHQKRXVH� JDV� HPLVVLRQV
�HVSHFLDOO\�&2��HPLVVLRQV��EHORZ�WKHLU�DVVLJQHG�DPRXQW�WR�VHOO�SDUW�RI�WKHLU�HPLVVLRQ�DOORZDQFH
WR�RWKHU�SDUWLHV��$�3DUW\�FRXOG�DOVR�EX\�DGGLWLRQDO�HPLVVLRQ�DOORZDQFH�IURP�RWKHU�3DUWLHV�IRU�WKH
SXUSRVH�RI�PHHWLQJ� LWV�.\RWR� FRPPLWPHQW�� (PLVVLRQ� WUDGLQJ�RI� LQWHQGHG� WR� LPSURYH� DPRQJVW
$QQH[�%�3DUWLHV��LQGXVWULDOLVHG�FRXQWULHV��WKH�HIILFLHQF\�RI�UHVRXUFH�DOORFDWLRQ��6RPH�FRXQWULHV�
IRU� H[DPSOH� 5XVVLD�� FRXOG� KDYH� ODUJH� TXDQWLWLHV� RI� XQXVHG� DVVLJQHG� DPRXQWV� RI� HPLVVLRQV
DYDLODEOH� IRU� WUDGLQJ�� 2XU� UHVXOWV� LQGLFDWH� WKDW� DPRQJ� (8��� FRXQWULHV� VXFK� VHOOHU� FRXQWULHV
PLJKW�EH�*UHHFH��/X[HPERXUJ��3RUWXJDO�DQG�6SDLQ�RU�)UDQFH��*UHHFH��,UHODQG�DQG�6ZHGHQ��VHH
7DEOH����
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7DEOH����3RWHQWLDO�EX\HUV�DQG�VHOOHUV�RI�HPLVVLRQ�WUDGLQJ�LQ�(8���

7UHQG���DVVHVVPHQW��81)&&&�GDWDEDVH� 7UHQG���DVVHVVPHQW��,($�GDWDEDVH�
%X\HUV 6HOOHUV %X\HUV 6HOOHUV
$XVWULD
%HOJLXP
'HQPDUN
)LQODQG
)UDQFH
*HUPDQ\
,UHODQG
,WDO\
1HWKHUODQGV
6ZHGHQ
8.

*UHHFH
/X[HPERXUJ
3RUWXJDO
6SDLQ

$XVWULD
%HOJLXP
'HQPDUN
)LQODQG
*HUPDQ\
,WDO\
/X[HPERXUJ
1HWKHUODQGV
3RUWXJDO
6SDLQ
8.

)UDQFH
*UHHFH
,UHODQG
6ZHGHQ
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�� &203$5$7,9(�$1$/<6(6�2)�&$5%21�*$36

,Q�WKLV�&KDSWHU�ZH�FRPSDUH�WKH�WUHQGV�GHVFULEHG�LQ�WKH�SUHYLRXV�&KDSWHU�ZLWK�IRXU�RWKHU�WUHQG
VFHQDULRV�� 7KH� DLP� LV� WR� SURGXFH� PRUH� LQIRUPDWLRQ� IRU� DVVHVVLQJ� WKH� IXWXUH� GHYHORSPHQW� RI
HPLVVLRQV�DQG�WR�HYDOXDWH�SRVVLEOH�SROLF\�UHOHYDQW�PHDQV�IRU�UHDFKLQJ�WKH�.\RWR�WDUJHWV�
7KH�GLIIHUHQW�VFHQDULRV�WKDW�DUH�FRPSDUHG�DUH�OLVWHG�LQ�7DEOH���

7DEOH����6FHQDULRV�FRPSDUHG�LQ�WKH�DQDO\VLV�

���7UHQG��� 7KH� WUHQG� FDOFXODWLRQ� LV� EDVHG�RQ�81)&&&� GDWD� RQ� WRWDO� QDWLRQDO� &2�� HPLVVLRQV
IURP������WR�������7KH�WUHQG�FDOFXODWLRQ��FDUULHG�RXW�E\�WKH�DXWKRUV��LV�EDVHG�RQ�ORJDULWKPLF
WUHQG�H[WUDSRODWLRQ��6RXUFH��KWWS������������������DW����������

��� 7UHQG��� 7KH� GDWD� LV� EDVHG� RQ� ,($� HQHUJ\� VWDWLVWLFV� �,($� ������� 7KH� SURMHFWLRQV� IRU� \HDU
����� ZHUH� HVWLPDWHG� IURP� WKH� GDWD� LQ� \HDUV� ����� WR� ����� XVLQJ� ORJDULWKPLF� WUHQG
H[WUDSRODWLRQ�� 7KH� FDOFXODWLRQV� LQFOXGH� HVWLPDWHV� RI� &2�� HPLVVLRQV� IURP� IXHO� FRPEXVWLRQ�
6RXUFH��,QWHUQDWLRQDO�(QHUJ\�$JHQF\���������&2��(PLVVLRQV�IURP�)XHO�&RPEXVWLRQ�����������
KLJKOLJKWV��,($�VWDWLVWLFV��2(&'��3DULV��)UDQFH�

��� (($�7UHQG�� 7KH� GDWD� LV� EDVHG� RQ� &2�� HPLVVLRQV� UHSRUWHG� ������� DQG� SURMHFWHG� �������
ZKLFK� DUH� SUHVHQWHG� LQ� WKH� (($� HQYLURQPHQWDO� DVVHVVPHQW� UHSRUW� �S�� ����� 7KH� SURMHFWLRQV� IRU
\HDU������ZHUH�HVWLPDWHG�IURP�WKLV�GDWD��7KH�SURMHFWLRQV� UHSUHVHQW�VR�FDOOHG� �ZLWK�PHDVXUHV�
SURMHFWLRQV��WKDW�LV�WDNLQJ�LQWR�DFFRXQW�WKH�SROLFLHV�DQG�PHDVXUHV�WKDW�ZHUH�DOUHDG\�DGRSWHG�E\
WKH� 0HPEHU� 6WDWHV� DQG� IRU� ZKLFK� DQ� HVWLPDWLRQ� RI� UHGXFWLRQ� SRWHQWLDO� ZDV� DYDLODEOH� IURP
QDWLRQDO�SURJUDPPHV��������������6RXUFH��(($���������(QYLURQPHQW�LQ�WKH�(XURSHDQ�8QLRQ�DW
WKH�WXUQ�RI�WKH�FHQWXU\��(QYLURQPHQWDO�DVVHVVPHQW�UHSRUW�QR�����(($�&RSHQKDJHQ��'HQPDUN�

���*ULG�%$��7KH�FDOFXODWLRQV�LV�EDVHG�RQ�GDWD�DQG�SURMHFWLRQV�IURP�8QLWHG�1DWLRQV�(QYLURQPHQW
3URJUDPPH�*OREDO�5HVRXUFH�,QIRUPDWLRQ�'DWDEDVH��*5,'�� LQ�$UHQGDO�1RUZD\��*5,'�SURGXFHG
WKH�GDWD�LQ�WKH�OLJKW�RI��&23����KHOG�LQ�%XHQRV�$LUHV��DW������1RYHPEHU�������*5,'�KDV�EHHQ
FROOHFWHG�IURP�WKH�GDWDEDVH�RI�WKH�&OLPDWH�&KDQJH�6HFUHWDULDW��ZKLFK�LV�EXLOW�RQ�WKH�LQIRUPDWLRQ
DYDLODEOH�LQ�WKH�1DWLRQDO�&RPPXQLFDWLRQV�SUHVHQWHG�E\�WKH�3DUWLHV�WR�WKH�&RQYHQWLRQ��,Q�VRPH
FDVHV�� ZKHUH� SURMHFWLRQV� RU� HPLVVLRQV� HVWLPDWHV� KDYH� QRW� EHHQ� SURYLGHG�� WKH\� KDYH� EHHQ
LQWHUSRODWHG�EDVHG�RQ�WKH�WUHQGV�IURP�WKH�UHSRUWHG�\HDUV�
7KH� FDOFXODWLRQV� VKRZ� WKH� DFWXDO� HPLVVLRQV� RI� &DUERQ� GLR[LGH� �&2���� 0HWKDQH� �&+��� DQG
1LWURXV� R[LGH� �1�2��� DQG� LQ� WKH� FDVH� RI� 1HWKHUODQGV� DOVR� HPLVVLRQV� RI� VXOSKXU� KH[DIOXRULGH
�6)����K\GURIOXRURFDUERQV��+)&
V��DQG�SHUIOXRURFDUERQV��3)&
V��
3URMHFWLRQV� UHSUHVHQWHG� VR� FDOOHG� �ZLWK� PHDVXUHV�� SURMHFWLRQV�� ZKLFK� WDNH� LQWR� FRQVLGHUDWLRQ
SURSRVHG�RU�SRWHQWLDO�PHDVXUHV�IRU�PLWLJDWLQJ�HPLVVLRQV��,Q�WKH�FDVH�RI�*UHHFH�WKH�SURMHFWLRQ�LV
µZLWKRXW�PHDVXUHVµ�� QRW� DVVXPLQJ� DQ\� LPSOHPHQWDWLRQ� RI� PHDVXUHV� IRU� PLWLJDWLQJ� HPLVVLRQV�
6RXUFH�KWWS���ZZZ�JULGD�QR�GE�PDSV�FROOHFWLRQ�FOLPDWHFKDQJH��DW�����������
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��� *ULG�%RQQ�� 7KH� FDOFXODWLRQV� LV� EDVHG� RQ� GDWD� DQG� SURMHFWLRQV� IURP� 8QLWHG� 1DWLRQV
(QYLURQPHQW� 3URJUDPPH� *OREDO� 5HVRXUFH� ,QIRUPDWLRQ� 'DWDEDVH� �*5,'�� LQ� $UHQGDO� 1RUZD\�
*5,'�SURGXFHG�WKH�GDWD�LQ�WKH�OLJKW�RI��&23����KHOG�LQ�%RQQ�DW���WK�2FWREHU�WR��WK�1RYHPEHU
������*5,'�KDV�FROOHFWHG�WKH�GDWD�IURP�WKH�GDWDEDVH�RI�WKH�&OLPDWH�&KDQJH�6HFUHWDULDW��ZKLFK
LV�EXLOW�RQ�WKH�LQIRUPDWLRQ�DYDLODEOH�LQ�WKH�1DWLRQDO�&RPPXQLFDWLRQV�SUHVHQWHG�E\�WKH�3DUWLHV�WR
WKH�&RQYHQWLRQ��7KH�FDOFXODWLRQV�VKRZ�WKH�DFWXDO�HPLVVLRQV�RI�&DUERQ�GLR[LGH��&2����0HWKDQH
�&+���DQG�1LWURXV�R[LGH��1�2���3URMHFWLRQV�UHSUHVHQWHG�VR�FDOOHG��ZLWK�PHDVXUHV��SURMHFWLRQV�
6RXUFH��KWWS���ZZZ�JULGD�QR�GE�PDSV�FROOHFWLRQ�FOLPDWH��LQGH[�KWP�DW�����������

��� 5H�7UHQG�� 7KH� GDWD� LV� EDVHG� RQ� 5HLQVWHLQ� 	� $VVRFLDWHV� ,QWHUQDWLRQDO� HVWLPDWHV� �3LULOl� 	
5HLQVWHLQ�������������,W�LQFOXGHV�&2��HPLVVLRQV�IURP�IXHO�FRQVXPSWLRQ��7KH�SURMHFWLRQ�LV�EDVHG
RQ� ´WUHQG� VFHQDULRµ�� ZKHUH� LW� LV� DVVXPHG� WKDW� FXUUHQW� WUHQG� FRQWLQXH�� LQFOXGLQJ� DGGLWLRQDO
UHDVRQDEOH� PHDVXUHV� WKDW� FDQ� EH� MXVWLILHG� IRU� RWKHU� UHDVRQV�� DFFRUGLQJ� WR� QDWLRQDO� SROLWLFDO
IDFWRUV��FRQWLQXHG�JRRG�HIIRUWV��
6RXUFH��3LULOl��3��	�5HLQVWHLQ��5����������0HHWLQJ�WKH�WDUJHW�²�HOHPHQWV�RI�QDWLRQDO�SROLFLHV��,Q
3LULOl� �HG���� &OLPDWH� &KDQJH�� 6RFLR�HFRQRPLF� GLPHQVLRQV� DQG� FRQVHTXHQFHV� RI� PLWLJDWLRQ
PHDVXUHV��+HOVLQNL��(GLWD��SS���������

��� 5H�3DLQ�� 7KH� GDWD� LV� EDVHG� RQ� 5HLQVWHLQ� 	� $VVRFLDWHV� ,QWHUQDWLRQDO� HVWLPDWHV� �3LULOl� 	
5HLQVWHLQ�������������,W�LQFOXGHV�&2��HPLVVLRQV�IURP�IXHO�FRQVXPSWLRQ��7KH�SURMHFWLRQ�LV�EDVHG
RQ�´SDLQ�VFHQDULRµ��ZKHUH�LW� LV�DVVXPHG�WKDW�D�FRXQWU\�GRHV�DOO�WKDW� LW�UHDVRQDEO\�FDQ�WR�OLPLW
HPLVVLRQV�XS�WR�WKH�SRLQW�ZKHUH� IXUWKHU�DFWLRQV�ZRXOG�KDYH�XQDFFHSWDEOH�HFRQRPLF�DQG�VRFLDO
FRQVHTXHQFHV��MRE�ORVVHV��GLVSURSRUWLRQDO�UHJLRQDO�LPSDFWV��LQGLYLGXDO�KDUGVKLS��HWF��
6RXUFH��3LULOl��3��	�5HLQVWHLQ��5����������0HHWLQJ�WKH�WDUJHW�²�HOHPHQWV�RI�QDWLRQDO�SROLFLHV��,Q
3LULOl� �HG���� &OLPDWH� &KDQJH�� 6RFLR�HFRQRPLF� GLPHQVLRQV� DQG� FRQVHTXHQFHV� RI� PLWLJDWLRQ
PHDVXUHV��+HOVLQNL��(GLWD��SS���������

7KH�UHVXOWLQJ�FDUERQ�JDSV�RI�WKH�GLIIHUHQW�VFHQDULRV�DUH�VKRZQ�LQ�7DEOH���
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7DEOH����&DUERQ�JDSV�EHWZHHQ�WKH�HVWLPDWHG�&2��HPLVVLRQV�LQ������RI�WKH�GLIIHUHQW�VFHQDULRV
DQG�WKH�(8�%XUGHQ�6KDULQJ�WDUJHWV�

&RXQWU\ 7UHQG
�

7UHQG� (($�
7UHQG

*5,'�
%$

*5,'�
%RQQ

5H�7UHQG 5H�3DLQ

$XVWULD ���� ���� ���� ���� 1$ ���� �����
%HOJLXP ���� ���� ���� ���� 1$ ���� �����
'HQPDUN ���� ���� ���� � ��� ���� ����
)LQODQG ��� ���� ��� ���� �� ���� �����
)UDQFH ��� ���� ���� � ���� ��� �����
*HUPDQ\ ��� ��� ���� ���� ���� ���� ����
*UHHFH ����� ���� ��� �� 1$ ���� ����
,UHODQG ��� ���� ���� ��� ��� ���� �����
,WDO\ ��� ���� ��� �� 1$ ���� �����
/X[HPERXUJ ���� ���� ����� 1$ 1$ ���� �����
1HWKHUODQGV ���� ���� ���� �� ���� ���� �����
3RUWXJDO ���� ���� ����� �� 1$ ���� ����
6SDLQ ���� ��� ���� � ���� ���� ����
6ZHGHQ ��� ���� ���� �� ��� ��� ����
8. ��� ��� ��� �� ��� ���� ����

7KH�FDUERQ�JDSV�RI�WKH�GLIIHUHQW�VFHQDULRV�DUH� LOOXVWUDWHG�LQ�JUDSKLFDO�IRUP� LQ� WKH� IROORZLQJ
ILJXUHV�IRU�WKH�GLIIHUHQW�(8�FRXQWU\�JURXSV�
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Comparison of Carbon Gaps (%) of different 
studies for large EU countries
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)LJXUH����&DUERQ�JDSV�EHWZHHQ�WKH�HVWLPDWHG�&2��HPLVVLRQV�LQ������RI�WKH�GLIIHUHQW�VFHQDULRV
DQG�WKH�(8�%XUGHQ�6KDULQJ�WDUJHWV�IRU�WKH�ODUJH�(8�FRXQWULHV�

)LJXUH���VKRZV�WKDW�WKH�SRVVLELOLWLHV�RI�)UDQFH�WR�DFKLHYH�WKH�WDUJHW�DUH�TXLWH�SUREDEOH�LQ�WKH
OLJKW� RI� WKH� WUHQGV� FDOFXODWHG� E\� WKH� DXWKRUV� DQG� (($� WUHQG�� 7KH� *5,'� HVWLPDWHV� VHHP� WR
SURGXFH� ODUJHU�JDSV�ZKLOH� WKH�5HLQVWHLQ�HVWLPDWHV�VKRZ�WKDW� LW�PLJKW�EH�D�FRPSDUDWLYHO\�HDV\
WDVN� IRU� )UDQFH� WR� DFKLHYH� WKH� WDUJHW�RI������7KLV�PHDQV� WKDW� WKH� SRVVLELOLWLHV� IRU� )UDQFH� WR
EHFRPH�HYHQ�D�TXLWH�ELJ�HPLVVLRQ�VHOOHU�LQ�WKH�PDUNHW�ORRN�SURPLVLQJ�

)RU�*HUPDQ\�WKH� WUHQG� FDOFXODWLRQV� E\� WKH� DXWKRUV� DQG�(($� WUHQG� VKRZ�TXLWH� D� VPDOO� JDS
LQGLFDWLQJ�JRRG�SRVVLELOLWLHV�IRU�DFKLHYLQJ�WKH�WDUJHW�RI�²�����UHGXFWLRQ��2Q�WKH�RWKHU�KDQG�WKH
*5,'�DQG�5HLQVWHLQ�HVWLPDWHV�VKRZ�PXFK�ODUJHU�JDSV��7KH�UHDVRQV� IRU� WKH�GLIIHUHQFHV�PD\�EH
GXH�WR�WKH�IDFW�WKDW�WKH�DFWXDO�HPLVVLRQ�WUHQG�VKRZ�PXFK�PRUH�UDSLG�GHFUHDVH�LQ�HPLVVLRQV�WKDW
ZHUH�HVWLPDWHG�E\�WKH�DXWKRULWLHV�DQG�FRQVXOWDQWV�EDVHG�RQ�ROGHU�GDWD�

)RU�,WDO\�WKH�*5,'�DQG�WUHQGV�HVWLPDWLRQV�VKRZ�PXFK�PRUH�SURPLVLQJ�GHYHORSPHQW�WKDW�WKH
5HLQVWHLQ�HVWLPDWHV��7KH�SRVVLELOLWLHV�RI�,WDO\�WR�DFKLHYH�WKH� WDUJHW�GRHV�QRW� ORRN�WRR�QHJDWLYH�
HVSHFLDOO\�LQ�WKH�OLJKW�RI�IXUWKHU�SRVVLELOLWLHV�WR�LQFUHDVH�WKH�HQHUJ\�VHFWRU�HIILFLHQF\�DV�GLVFXVVHG
LQ�PRUH�GHWDLO�LQ�WKH�IROORZLQJ�FKDSWHU�
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,Q�WKH�8.�WKH�SRVVLELOLWLHV�WR�DFKLHYH�WKH�WDUJHW�VHHP�WR�EH�TXLWH�SRVLWLYH�DFFRUGLQJ�WR�PRVW
RI�WKH�WUHQGV��WKH�5HLQVWHLQ�WUHQG�EHLQJ�WKH�RQO\�H[FHSWLRQ��,Q�DGGLWLRQ�WR�WKH�IXHO�VZLWFK� WKDW
KDV�DOUHDG\�WDNHQ�SODFH�LQ�WKH�8.�WKHUH�LV�VWLOO�URRP�IRU�HIILFLHQF\�LPSURYHPHQWV�

Comparison of Carbon Gaps (%) of different 
studies for certain EU countries 
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)LJXUH����&DUERQ�JDSV�EHWZHHQ�WKH�HVWLPDWHG�&2��HPLVVLRQV�LQ������RI�WKH�GLIIHUHQW�VFHQDULRV
DQG� WKH� (8� %XUGHQ�6KDULQJ� WDUJHWV� IRU� $XVWULD�� %HOJLXP�� ,UHODQG�� /X[HPERXUJ� DQG� WKH
1HWKHUODQGV�

)LJXUH���VKRZV�WKDW�$XVWULD�KDV�TXLWH�D�ORW�RI�GLIILFXOWLHV�LQ�DFKLHYLQJ�WKH�WDUJHW�DFFRUGLQJ�WR
DOO� WKH� WUHQGV�H[FHSW� WKH�(($�WUHQG�� ,W� VHHPV�WKDW�$XVWULD�KDV�QRW�EHHQ�DEOH� WR�FDUU\�RXW� WKH
QHHGHG�SROLF\�PHDVXUHV�WR�DSSURDFK�WKH�TXLWH�GHPDQGLQJ�WDUJHW�RI�²�����

,W�DOVR�VHHPV�WR�EH�TXLWH�GLIILFXOW�IRU�%HOJLXP�WR�UHDFK�WKH�WDUJHW�RI�²�������$OO�WKH�WUHQGV
VKRZ�DERXW������JDS�EHWZHHQ�WKH�WUHQGV�DQG�WKH�WDUJHW�

7KH�FDVH�RI�,UHODQG�LV�LQWHUHVWLQJ��7KH�WUHQGV�DQG�*5,'�HVWLPDWHV�VKRZ�WKDW�LW�PLJKW�EH�TXLWH
HDV\�IRU�,UHODQG�WR�DFKLHYH�WKH�WDUJHW�RI��������ZKLOH�5HLQVWHLQ�HVWLPDWHV�LQGLFDWH�TXLWH�D�ORW�RI
SUREOHPV�
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)RU� /X[HPERXUJ� WKH� GDWD� DUH� TXLWH� VFDWWHUHG� WUHQGV�� ,Q� DQ\� FDVH�� WKH� DOUHDG\� DFKLHYHG
UHGXFWLRQV�RI�HPLVVLRQV�LQGLFDWH�JRRG�SRVVLELOLWLHV�IRU�DFKLHYLQJ�WKH�GHPDQGLQJ�WDUJHW�RI��������
)RU�WKH�1HWKHUODQGV�DOO�WKH�WUHQGV�LQGLFDWH�D� ORW�RI�SUREOHPV�LQ�DFKLHYLQJ�WKH�WDUJHW�RI�� �����
7KH�1HWKHUODQGV�JRYHUQPHQW�KDV�EHHQ�UDSLG�LQ�HVWDEOLVKLQJ�D�FOLPDWH�VWUDWHJ\��EXW�LW�VHHPV�QRW
WR�KDYH�KDG�DQ\�HIIHFWV�VR�IDU�

Comparison of Carbon Gaps (%) of different 
studies for Nordic EU countries
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)LJXUH����&DUERQ�JDSV�EHWZHHQ�WKH�HVWLPDWHG�&2��HPLVVLRQV�LQ������RI�WKH�GLIIHUHQW�VFHQDULRV
DQG�WKH�(8�%XUGHQ�6KDULQJ�WDUJHWV�IRU�WKH�1RUGLF�(8�FRXQWULHV�

7KH�HPLVVLRQ�WUHQGV�IRU�'HQPDUN�VKRZ�DOPRVW�FDWDVWURSKLF� LQFUHDVH�RI�HPLVVLRQV�FRPSDUHG
ZLWK�WKH�GHPDQGLQJ�WDUJHW�RI�²������7KH�PDLQ�UHDVRQ�EHKLQG�WKH�IDVW�JURZLQJ�HPLVVLRQV�LV�WKH
LQFUHDVH�RI� HOHFWULFLW\� H[SRUW� �SURGXFHG�E\� FRQGHQVLQJ� FRDO�ILUHG�SRZHU� SODQWV�� IURP�'HQPDUN
GXH�WR�WKH�VKRUWDJH�RI�K\GUR�SRZHU�GXULQJ�WKH�GU\�\HDUV�LQ�WKH�1RUGLF�FRXQWULHV��7KLV�VLWXDWLRQ
GRHV� QRW� SUREDEO\� ODVW� IRU� YHU\� ORQJ�SHULRGV� DQG�'HQPDUN� LV� JRLQJ� WR�GHFUHDVH� LWV� HOHFWULFLW\
H[SRUW��,Q�DQ\�FDVH��WKH�YHU\�GHPDQGLQJ�WDUJHW�RI�'HQPDUN�UHTXLUHV�VWURQJ�PHDVXUHV�WR�FXW�WKH
HPLVVLRQV�DQG�'HQPDUN�KDV�LQWURGXFHG�H�J��TXRWD�V\VWHP�IRU�SRZHU�SURGXFHUV�LQ�DGGLWLRQ�WR�WKH
JHQHUDO�&2��WD[��ZKLFK��KRZHYHU��GRHV�QRW�DSSO\�HOHFWULFLW\�SURGXFWLRQ���7KH�TXRWD�V\VWHP�PD\
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FDXVH�VRPH�SUREOHPV�LQ�WKH�OLEHUDOLVHG�HOHFWULFLW\�PDUNHW��DQG�WKLV�PD\�UHTXLUH�D�UHQHZHG�FOLPDWH
SROLF\�V\VWHP�

7KH�WUHQGV� LQGLFDWH�TXLWH� UHDVRQDEOH�SROLF\�RSWLRQV� IRU� )LQODQG� WR� DFKLHYH����� WDUJHW�� 7KH
HPLVVLRQV�LQ�)LQODQG�KDYH�DFWXDOO\�GHFUHDVHG�LQ������DQG�²���IURP�WKH�OHYHO�RI������LQGLFDWLQJ
HYHQ� EHWWHU� SRVVLELOLWLHV� WR� DFKLHYH� WKH� WDUJHW�� 7KH� VFHQDULRV� E\� 5HLQVWHLQ� LQGLFDWH� YHU\
GHPDQGLQJ� WDUJHW�� EXW� WKLV� PD\� EH� PDLQO\� D� FRQVHTXHQFH� RI� WKH� H[WUHPHO\� KLJK� JURZWK
VFHQDULRV�E\�WKH�JRYHUQPHQW�LQ�HDUO\���·V�DQG�DGRSWHG�EH�5HLQVWHLQ�

$FFRUGLQJ� WR� WKH� WUHQGV� DQG� VFHQDULRV� 6ZHGHQ� VHHPV� WR� EH� LQ� D� TXLWH� JRRG� SRVLWLRQ� WR
DFKLHYH�WKH�WDUJHW�RI��������7KH�WDUJHW�VKRZLQJ�LQFUHDVH�LQ�HPLVVLRQV�LV�GXH� WR� WKH�SODQV�RI
FORVLQJ�QXFOHDU�SRZHU�SODQWV� LQ�6ZHGHQ��7KH�ILUVW�%DUVHEDFN�UHDFWRU�KDV�QRZ�EHHQ�FORVHG��EXW
WKHUH�VHHPV�WR�EH�QR�LQGLFDWLRQ�RI�KLJK�JURZWK�RI�HPLVVLRQV�

Comparison of Carbon Gaps (%) of different 
studies for Southern EU countries
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)LJXUH� ���� &DUERQ� JDSV� EHWZHHQ� WKH� HVWLPDWHG� &2�� HPLVVLRQV� LQ� ����� RI� WKH� GLIIHUHQW
VFHQDULRV�DQG�WKH�(8�%XUGHQ�6KDULQJ�WDUJHWV�IRU�WKH�6RXWKHUQ�(8�FRXQWULHV�

7KH�WUHQGV�RI�HPLVVLRQV�LQ�*UHHFH�VKRZ�DQ�HDV\�SRVLWLRQ�IRU�DFKLHYLQJ�WKH�WDUJHW�RI������
,W�VHHPV�TXLWH�SUREDEOH�WKDW�WKH�LQGXVWULDOLVDWLRQ�LQ�*UHHFH�KDV�QRW�EHHQ�EDVHG�WR�D�YHU\�ODUJH
H[WHQW� RQ� HQHUJ\� LQWHQVLYH� LQGXVWU\�� ZKLFK� PHDQV� ORYHU� JURZWK� UDWHV� IRU� HPLVVLRQV�� ,W� ORRNV
SUREDEOH�WKDW�*UHHFH�PLJKW�EH�LQ�D�VHOOHU�SRVLWLRQ�LQ�WKH�HPLVVLRQ�WUDGH�PDUNHW�
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3RUWXJDO� VHHPV� WR� EH� LQ� D�TXLWH� JRRG� SRVLWLRQ� UHJDUGLQJ� WKH� SRVVLELOLWLHV� RI� DFKLHYLQJ� WKH
WDUJHW� RI�������� 7KH� VDPH� DSSOLHV� DOVR� IRU� 6SDLQ� DQG� LWV������� WDUJHW�� *HQHUDOO\� DOO� WKH
6RXWKHUQ�(8�FRXQWULHV�PD\�DFTXLUH�WKH�SRVLWLRQ�RI�VHOOHUV�LQ�WKH�HPLVVLRQ�PDUNHWV�LI�WKH�FOLPDWH
SROLF\�PHDVXUHV�DUH�XVHG�WR�LQFUHDVH�WKH�SURGXFWLYLW\�RI�HQHUJ\�XVH�

:H�FRXOG�GLYLGH�WKH�(8�FRXQWULHV�DFFRUGLQJ�WR�WKH�SRVVLEOH�SUREOHPV�RI�DFKLHYLQJ�WKH�WDUJHWV
LQ�WKH�IROORZLQJ�JURXSV�

'LIILFXOW�SUREOHPV�
7KH�1HWKHUODQGV
%HOJLXP
$XVWULD
'HQPDUN��GHSHQGLQJ�RQ�HOHFWULFLW\�H[SRUW�

6RPH�SUREOHPV�
)LQODQG
,WDO\
8.
*HUPDQ\

/RZ�SUREOHPV�RU�SRVVLEOH�VHOOHUV�
)UDQFH
,UHODQG
/X[HPERXUJ
6ZHGHQ

3UREDEOH�VHOOHUV�
*UHHFH
3RUWXJDO
6SDLQ
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()),&,(1&<

,Q�WKLV�SDSHU�D�GHFRPSRVLWLRQ�PRGHO�KDV�EHHQ�XVHG�WR�DQDO\VH�WKH�&2��HPLVVLRQV��,Q�WKH�DUWLFOH
G\QDPLF� WLPH�VHULHV� EDVHG� GHFRPSRVLWLRQ� DQDO\VLV� KDV� EHHQ� XVHG� WR� UHYHDO� WKH� VWUXFWXUDO� DQG
HIILFLHQF\�FKDQJHV�LQ�WKH�SURGXFWLRQ�SURFHVVHV�RI�GLIIHUHQW�0HPEHU�6WDWHV��:H�KDYH�GHYHORSHG�D
PRGLILHG� YHUVLRQ� RI� WKH� VR�FDOOHG� ¶&RPSOHWH� 'HFRPSRVLWLRQ� 0RGHO·� �VHH� 6XQ� ������ ������
ZKHUH�QR�UHVLGXDO�WHUP�UHPDLQV�

8VLQJ� WKH� GHFRPSRVLWLRQ� DQDO\VLV� GLIIHUHQW� SURGXFWLRQ� UHODWHG� IDFWRUV� �LQ� WKLV� FDVH� &2�

HPLVVLRQV�� FDQ� EH� GHFRPSRVHG� LQ� WKUHH� H[SODQDWRU\� IDFWRUV�� �L�� DFWLYLW\� HIIHFW� �4HIIHFW��� WKDW
GHVFULEHV� WKH�HIIHFW�RI� WKH� WRWDO�HFRQRPLF�JURZWK� �LQ�(8��RQ�WKH�XVH�RU�RXWSXW�RI� WKH� IDFWRU�
�WKLV�GRHV�QRW�GLUHFWO\�GHSHQG�RQ�WKH�RZQ�SURGXFWLRQ�RI�WKH�FRXQWU\����LL�� LQWHQVLW\�HIIHFW��,HIIHFW�
WKDW�GHVFULEHV�WKH�LPSDFWV�RI�WKH�WHFKQRORJLFDO�FKDQJH�DQG�WKH�FKDQJH�RI�SURGXFWLRQ�V\VWHPV�RQ
WKH�SURGXFWLRQ�IDFWRU�XVH�RU�RXWSXW��DQG��LLL��VWUXFWXUDO�HIIHFW��6HIIHFW��WKDW�GHVFULEHV�WKH�LPSDFW�RI
WKH�FKDQJHV�LQ�WKH�VHFWRUDO�RU�FRXQW\�ZLVH�VKDUH�RI�WRWDO�SURGXFWLRQ�RQ�WKH�IDFWRU�XVH�RU�RXWSXW�

)LJXUH����VKRZV�WKH�DFWLYLW\�HIIHFW�RQ�&2��HPLVVLRQV�IRU�WKH�ZKROH�(8��7KH�DFWLYLW\�HIIHFWV
RQ�&2��HPLVVLRQV�LQ�GLIIHUHQW�0HPEHU�6WDWHV�DUH�TXLWH�VLPLODU�WR� WKH�ZKROH�(8�ILJXUH�GXH�WKH
PHWKRG�� 7KH� YDULDWLRQV� GXH� WR� WKH� GLIIHUHQFHV� LQ� HFRQRPLF� JURZWK� LQ� GLIIHUHQW� FRXQWULHV� DUH
WDNHQ�LQWR�DFFRXQW�LQ�WKH�VWUXFWXUDO�HIIHFW�

Activity effect on CO2 emissions in EU as percentage of
1987 emissions
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)LJXUH� ���� $FWLYLW\� HIIHFW� �4HII�� RQ� WKH� &2�� HPLVVLRQV� LQ� WKH� (XURSHDQ� 8QLRQ� VKRZQ� DV
SHUFHQWDJH�FKDQJHV�IURP������HPLVVLRQV�
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)LJXUH����VKRZV�WKDW�LI�WKHUH�KDG�EHHQ�QR�HIILFLHQF\�LPSURYHPHQW�LQ�(8�WKH�&2��HPLVVLRQV
ZRXOG�KDYH�JURZQ�RYHU������GXULQJ�WKH�SHULRG���������
3URGXFWLRQ�UHODWHG�&2��HPLVVLRQ�LQWHQVLWLHV�YDU\�UHPDUNDEO\� LQ�GLIIHUHQW�FRXQWULHV�GXH�WR�WKH

GLIIHUHQW� XVH� RI� HQHUJ\� VRXUFHV�� GLIIHUHQW� HQHUJ\� LQWHQVLWLHV� RI� SURGXFWLRQ�� GLIIHUHQW� VHFWRUDO
VKDUHV�RI� SURGXFWLRQ��GLIIHUHQW� WUDQVSRUW� VWUXFWXUHV�� HWF�� )LJXUH� ��� VKRZV� WKH� YDVW� YDULDWLRQV
DQG� FKDQJHV�RI� &2�� LQWHQVLWLHV� LQ� GLIIHUHQW� (8� FRXQWULHV�PHDVXUHG� DV� &2�� WRQV� SHU� RQH�86
GROODU��������RXWSXW�

CO2 emission intensities (MtonCO2/MUS$) in EU15 countries
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)LJXUH�����&2��HPLVVLRQ�LQWHQVLWLHV��&2��WRQV�86��������RXWSXW��LQ�(8���FRXQWULHV�

7KH�HIIHFWV�RI�WHFKQRORJLFDO�FKDQJHV��SURGXFWLRQ�SURFHVV�FKDQJHV��FKDQJHV�LQ�WKH�VKDUHV�RI
SURGXFWLRQ� ZLWKLQ� D� FRXQWU\� HWF�� FDQ� EH� DQDO\VHG� E\� WKH� GHFRPSRVLWLRQ� DQDO\VLV� XVLQJ� WKH
LQWHQVLW\� HIIHFW� �,HII���1HJDWLYH� LQWHQVLW\� HIIHFW� LQGLFDWHV� LQFUHDVH� RI� HIILFLHQF\�� L�H�� LQFUHDVH� LQ
SURGXFWLRQ�RXWSXW�FRPSDUHG�ZLWK�&2��HPLVVLRQV�

7KH� GHFRPSRVLWLRQ� DQDO\VHV� VKRZ� LQWHUHVWLQJ� FKDQJHV� RI� LQWHQVLW\� HIIHFWV� RQ� WKH� &2�

HPLVVLRQV�LQ�GLIIHUHQW�FRXQWULHV��7KH�LQWHQVLW\�HIIHFWV�RI�WKH�ODUJH�(8�FRXQWULHV�DUH�VKRZQ�LQ�)LJ�
���
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Intensity effect on CO2 emissions as percentage of
1987 emissions
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)LJXUH� ���� ,QWHQVLW\� HIIHFWV� RQ�&2�� HPLVVLRQV� LQ� ODUJH� (8� FRXQWULHV� DV� D� SHUFHQWDJH� FKDQJH
FRPSDUHG�ZLWK������HPLVVLRQV��1HJDWLYH�LQWHQVLW\�HIIHFW�LQGLFDWHV�LPSURYLQJ�HIILFLHQF\�

)LJ�� ��� VKRZV� WKDW� HVSHFLDOO\� LQ� *HUPDQ\� WKH� SURGXFWLRQ� HIILFLHQF\� LQ� UHODWLRQ� WR� &2�

HPLVVLRQV�KDV� LQFUHDVHG�UHPDUNDEO\��7KLV� LV�SDUWO\�GXH� WR� WKH� WHFKQR�HFRQRPLF� FKDQJHV� LQ� WKH
IRUPHU� (DVW� *HUPDQ\�� $OVR� LQ� )UDQFH� DQG� 8.� WKH� SURGXFWLRQ� HIILFLHQF\� KDV� LQFUHDVHG
UHPDUNDEO\�� 7KH� VDPH� HFRQRPLF� RXWSXW� FRXOG� KDYH� EHHQ� SURGXFHG� ZLWK� ������ �� OHVV� &2�

HPLVVLRQV�LQ������FRPSDUHG�ZLWK�������,Q�8.�WKH�UHDVRQ�IRU�LPSURYHG�HIILFLHQF\�LQ�WKLV�UHVSHFW
KDV�EHHQ�SDUWO\�GXH�WR�WKH�VZLWFK�IURP�FRDO�WR�QDWXUDO�JDV��$OVR�LQ�)UDQFH�WKH�HPLVVLRQ�LQWHQVLW\
RI�HQHUJ\�XVH��&2��73(6���KDV�GHFUHDVHG��,Q�,WDO\�WKH�GHYHORSPHQW�RI�HIILFLHQF\�LQ�WKLV�UHVSHFW
KDV�QRW�EHHQ�YHU\�UHPDUNDEOH�

)LJ�� ��� VKRZV� WKH� FKDQJHV� RI� LQWHQVLW\� HIIHFWV� LQ� $XVWULD�� %HOJLXP�� ,UHODQG� DQG� WKH
1HWKHUODQGV�

                                           
��73(6�LV�7RWDO�3ULPDU\�(QHUJ\�6XSSO\�
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Intensity effect on CO2 emissions as percentage of
1987 emissions
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)LJXUH�����,QWHQVLW\�HIIHFWV�RQ�&2��HPLVVLRQV�LQ�$XVWULD��%HOJLXP��,UHODQG�DQG�WKH�1HWKHUODQGV
DV� D� SHUFHQWDJH� FKDQJH� FRPSDUHG� ZLWK� ����� HPLVVLRQV�� 1HJDWLYH� LQWHQVLW\� HIIHFW� LQGLFDWHV
LPSURYLQJ�HIILFLHQF\�

)LJ�� ��� LQGLFDWHV� WKDW� HVSHFLDOO\� LQ� ,UHODQG� WKH� SURGXFWLRQ� HIILFLHQF\� LQ� UHODWLRQ� WR� &2�

HPLVVLRQV�KDV�LQFUHDVHG�UHPDUNDEO\��7KLV�LV�QRW�VR�PXFK�GXH�WR�WKH�IXHO�VZLWFK�EXW�GXH�WR�WKH
LQFUHDVHG� HIILFLHQF\� RI� SURGXFWLRQ� LQ� UHODWLRQ� WR� HQHUJ\� XVH�� ,Q� $XVWULD� WKHUH� KDV� EHHQ� VRPH
LQFUHDVH� LQ� HQHUJ\� HIILFLHQF\�� EXW� QRW�PXFK� IXHO� VZLWFK� HIIHFW� UHVXOWLQJ� LQ� PRGHUDWH� LQWHQVLW\
HIIHFW� FKDQJHV�� ,Q� WKH� 1HWKHUODQGV� WKH� LQWHQVLW\� HIIHFW� FKDQJH� LV� GXH� WR� HQHUJ\� HIILFLHQF\
LPSURYHPHQW� ZLWKRXW� DQ\� IXHO� VZLWFK� HIIHFW�� ,Q� %HOJLXP� WKH� FKDQJHV� KDYH� EHHQ� FRQVLGHUDEOH
VPDOO�

)LJXUH����VKRZV�WKH�LQWHQVLW\�HIIHFW�FKDQJHV�LQ�WKH�1RUGLF�(8�FRXQWULHV�



��

Intensity effect on CO2 emissions as percentage of
1987 emissions In Nordic countries
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)LJXUH� ���� ,QWHQVLW\� HIIHFWV� RQ� &2�� HPLVVLRQV� LQ� WKH� 1RUGLF� (8� FRXQWULHV� DV� D� SHUFHQWDJH
FKDQJH�FRPSDUHG�ZLWK������HPLVVLRQV��1HJDWLYH�LQWHQVLW\�HIIHFW�LQGLFDWHV�LPSURYLQJ�HIILFLHQF\�

,Q�WKH�1RUGLF�FRXQWULHV�WKH�LQWHQVLW\�HIIHFW�VHHPV�WR�IOXFWXDWH�UHPDUNDEO\��7KLV�LV�PDLQO\�GXH
WR� WKH� YDULDWLRQV� LQ� SUHFLSLWDWLRQ� OHYHOV�� ZKLFK� KDYH� DQ� LPSRUWDQW� HIIHFW� RQ� K\GUR� SRZHU
SURGXFWLRQ� UHVXOWLQJ� LQ� FKDQJHV� LQ� IXHO� FRQVXPSWLRQ� LQ� HOHFWULFLW\� SURGXFWLRQ� LQ� WKH� FRPPRQ
1RUGLF� HOHFWULFLW\� PDUNHWV�� )RU� LQVWDQFH� \HDU� ����� ZDV� YHU\� GU\� LQ� WKH� 1RUGLF� FRXQWULHV
LQFUHDVLQJ�WKH�XVH�RI�FRDO� IRU�SRZHU�SURGXFWLRQ�DQG�UHVXOWLQJ� LQ� LQFUHDVH� �ORVV�RI� HIILFLHQF\� LQ
UHODWLRQ�WR�&2��HPLVVLRQV��LQ�LQWHQVLW\�HIIHFW��7KHUH�VHHPV�WR�EH�QR�FOHDU�WUHQG�LQ�LQWHQVLW\�HIIHFW
FKDQJHV�LQ�DQ\�1RUGLF�FRXQWU\��7KHUH�LV�QR�LQGLFDWLRQ�RI�HLWKHU�IXHO�VZLWFK�RU�HQHUJ\�HIILFLHQF\
LPSURYHPHQWV�LQ�WKH�1RUGLF�FRXQWULHV�

)LJXUH����VKRZV�WKH�LQWHQVLW\�HIIHFW�FKDQJHV�LQ�WKH�6RXWKHUQ�(8�FRXQWULHV�
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Intensity effect on CO2 emissions as percentage of
1987 emissions
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)LJXUH� ���� ,QWHQVLW\� HIIHFWV� RQ�&2�� HPLVVLRQV� LQ� WKH� 6RXWKHUQ� (8� FRXQWULHV� DV� D� SHUFHQWDJH
FKDQJH�FRPSDUHG�ZLWK������HPLVVLRQV��3RVLWLYH�LQWHQVLW\�HIIHFW�LQGLFDWHV�GHFUHDVLQJ�HIILFLHQF\�

,Q�WKH�6RXWKHUQ�(8�FRXQWULHV�WKH�LQWHQVLW\�HIIHFWV�VHHP�WR�KDYH�LQFUHDVLQJ�WUHQGV�LQGLFDWLQJ
GHFUHDVLQJ�HIILFLHQF\�RI�SURGXFWLRQ�LQ�UHODWLRQ�WR�&2��HPLVVLRQV��,Q�WKH�6RXWKHUQ�FRXQWULHV�WKHUH
VHHPV� WR� EH� QR� IXHO� VZLWFKLQJ� WDNLQJ� SODFH� DQG� WKH� LQFUHDVH� LV� PDLQO\� GXH� WR� WKH� LQFUHDVHG
DPRXQW�RI�HQHUJ\�XVHG�IRU�SURGXFLQJ�RQH�GROODU�RI�RXWSXW��7KLV�WUHQG�LV�PDLQO\�FDXVHG�E\�WKH
SURFHVV� RI� LQGXVWULDOLVDWLRQ� ²� WKH� VKDUH� RI� HQHUJ\� LQWHQVLYH� LQGXVWU\� LQ� WKH� WRWDO� SURGXFWLRQ
YROXPH�LQFUHDVHV�

7KH�VWUXFWXUDO�FKDQJH�HIIHFW�LQ�GHFRPSRVLWLRQ�DQDO\VLV�VKRZV�KRZ�WKH�VKDUHV�RI�WKH�GLIIHUHQW
SURGXFWLRQ� XQLWV� �FRXQWULHV�� VHFWRUV�� RI� WKH� WRWDO� SURGXFWLRQ� YROXPH� FKDQJH� LQ� WKH� FRXUVH� RI
WLPH��)LJXUH����VKRZV�WKH�VWUXFWXUDO�HIIHFW�RI�WKH�ODUJH�(8�FRXQWULHV�
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Structural effect on CO2 emissions as percentage of
1987 emissions
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)LJXUH�����6WUXFWXUDO�HIIHFW�RI�ODUJH�(8�FRXQWULHV�RQ�WKH�&2��HPLVVLRQV�DV�D�SHUFHQWDJH�FKDQJH
FRPSDUHG�ZLWK������HPLVVLRQV��3RVLWLYH�VWUXFWXUDO�HIIHFW�LQGLFDWHV�JURZWK�RI�WKH�VKDUH�RI�(8·V
WRWDO�HFRQRPLF�DFWLYLW\�DQG�YLFH�YHUVD�

)LJXUH����LQGLFDWHV�WKDW�WKH�HFRQRPLF�UHFHVVLRQ�LQ�8.�LQ�WKH�EHJLQQLQJ�RI���·V�KDG�D�TXLWH
ODUJH�HIIHFW�RQ�&2��HPLVVLRQV��,Q�*HUPDQ\�WKH�UHXQLILFDWLRQ�LQFUHDVHG�WKH�VKDUH�RI�WKH�HFRQRP\
LQ�WKH�(8�VFDOH�DQG�LQFUHDVHG�WKH�HPLVVLRQV��7KH�VKDUHV�RI�)UDQFH�DQG�,WDO\�KDYH�EHHQ�GHFUHDVLQJ
LQ�WKH���·V�

)LJXUH� ��� VKRZV� WKH� VWUXFWXUDO� HIIHFW� RQ� &2�� HPLVVLRQV� LQ� $XVWULD�� %HOJLXP�� ,UHODQG�
/X[HPERXUJ�DQG�WKH�1HWKHUODQGV�
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Structural effect on CO2 emissions as percentage of 1987
emissions
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)LJXUH�����7KH�VWUXFWXUDO�HIIHFW�RQ�&2��HPLVVLRQV�LQ�$XVWULD��%HOJLXP��,UHODQG��/X[HPERXUJ�DQG
WKH� 1HWKHUODQGV� DV� D� SHUFHQWDJH� FKDQJH� FRPSDUHG� ZLWK� ����� HPLVVLRQV�� 3RVLWLYH� VWUXFWXUDO
HIIHFW�LQGLFDWHV�JURZWK�RI�WKH�VKDUH�RI�(8·V�WRWDO�HFRQRPLF�DFWLYLW\�DQG�YLFH�YHUVD�

,Q�,UHODQG�DQG�/X[HPERXUJ�WKH�LQWHQVLYH�HFRQRPLF�JURZWK�KDV�LQFUHDVHG�WKH�&2��HPLVVLRQV
UHPDUNDEO\�� ,Q� $XVWULD� DQG� WKH� 1HWKHUODQGV� WKH� JURZWK� RI� WKH� VKDUH� RI� WRWDO� (8� HFRQRPLF
RXWSXW�KDV�KDG�D�PRGHUDWH�HIIHFW�RQ�WKH�LQFUHDVH�RI�HPLVVLRQV�

)LJXUH����VKRZV�WKH�VWUXFWXUDO�HIIHFW�RQ�&2��HPLVVLRQV�LQ�WKH�1RUGLF�(8�FRXQWULHV�
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Structural effect on CO2 emissions as percentage of 1987
emissions
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Denmark Finland Sweden

)LJXUH�����7KH�VWUXFWXUDO�HIIHFW�RQ�&2��HPLVVLRQV�LQ�WKH�1RUGLF�(8�FRXQWULHV�DV�D�SHUFHQWDJH
FKDQJH�FRPSDUHG�ZLWK������HPLVVLRQV��3RVLWLYH�VWUXFWXUDO�HIIHFW�LQGLFDWHV�JURZWK�RI�WKH�VKDUH
RI�(8·V�WRWDO�HFRQRPLF�DFWLYLW\�DQG�YLFH�YHUVD�

,Q�DOO�WKH�1RUGLF�(8�FRXQWULHV�WKH�HFRQRPLF�UHFHVVLRQ�LQ�WKH�HDUO\���·V�KDV�KDG�D�UHPDUNDEOH
HIIHFW�RQ�&2��HPLVVLRQV��(VSHFLDOO\�LQ�)LQODQG�WKH�GURS�RI�WKH�HFRQRPLF�RXWSXW�ZDV�YHU\�IDVW�DQG
GHHS��EXW�DIWHU������WKH�JURZWK�KDV� DOVR�EHHQ�TXLWH� UDSLG�� ,Q� 6ZHGHQ� WKH� OHYHO� RI� HFRQRPLF
RXWSXW�LQ�WKH�(8�FRPSDULVRQ�KDV�UHPDLQHG�LQ�D�ORZHU�VWDJH�

)LJXUH����VKRZV�WKH�VWUXFWXUDO�HIIHFW�RQ�&2��HPLVVLRQV�LQ�WKH�6RXWKHUQ�(8�FRXQWULHV�
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Structural effect on CO2 emissions as percentage of 1987
emissions
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)LJXUH�����7KH�VWUXFWXUDO�HIIHFW�RQ�&2��HPLVVLRQV�LQ�WKH�6RXWKHUQ�(8�FRXQWULHV�DV�D�SHUFHQWDJH
FKDQJH�FRPSDUHG�ZLWK������HPLVVLRQV��3RVLWLYH�VWUXFWXUDO�HIIHFW�LQGLFDWHV�JURZWK�RI�WKH�VKDUH
RI�(8·V�WRWDO�HFRQRPLF�DFWLYLW\�DQG�YLFH�YHUVD�

,Q�3RUWXJDO�DQG�6SDLQ�WKH�HFRQRPLF�JURZWK�KDV�EHHQ�ODUJHU�WKDQ�WKH�(8�DYHUDJH��7KLV�KDV
UHVXOWHG� LQ� WKH� UDSLG� LQFUHDVH� LQ�HPLVVLRQV��2Q�WKH�RWKHU� KDQG�� LQ�*UHHFH� WKH�JURZWK�KDV� QRW
H[FHHGHG�WKH�DYHUDJH�(8�OHYHO��ZKLFK�FDQ�EH�VHHQ�DOVR�LQ�WKH�WRWDO�HPLVVLRQV�OHYHO�LQ�*UHHFH�



��

�� &/,0$7(�32/,&<�,03/,&$7,216�$1'�)857+(5
',6&866,21

$FFRUGLQJ�WR�WKLV�SDSHU�WKH�PDLQ�UHVXOWV�DUH�WKH�IROORZLQJ�

�� $FFRUGLQJ�WR�RXU�WUHQG�DQDO\VHV��WKH�PDMRULW\�RI�(8�PHPEHU�VWDWHV�DUH�JRLQJ�WR�EH�SRWHQWLDO
EX\HUV�ZLWKLQ�WKH�(8�EXUGHQ�VKDULQJ�FRPPLWPHQWV��$FFRUGLQJ�WR�RXU�UHVXOWV�LQ�WKH�(8�WKHUH
ZLOO� EH� �RYHUGHPDQG� VLWXDWLRQ�� LQ� WKH� FRPPRQ� &2�� HPLVVLRQ� PDUNHW�� ,W� LV� DOVR� ZRUWK� RI
FRQVLGHUDWLRQ�WKDW�WKH�¶-866&$11=·�FRXQWULHV��PRVW�2(&'�FRXQWULHV�RXWVLGH�WKH�(8��FDQ
IRUP�VRPH�NLQG�RI�D�EXEEOH�ZLWK�5XVVLD�DQG�8NUDLQH��*UXEE�HW�DO�������������7KH�(8��·V
SRWHQWLDO�RYHUGHPDQG�VLWXDWLRQ�LQ�WKH�JOREDO�&2��HPLVVLRQ�PDUNHW�FDQ�EH�D�SUREOHPDWLF� LQ
WKH�QHDU�IXWXUH�EHFDXVH�WKH�FRPSHWLQJ� 
EXEEOHV
�DQG�RWKHU�3DUWLHV�RI�.\RWR�3URWRFRO�PXVW
PDNH�VRPH�NLQG�RI�HPLVVLRQ�WUDGH�DJUHHPHQWV��7KH� UHODWLYH� UROH�RI� WKH�.\RWR�PHFKDQLVPV
�-RLQW� LPSOHPHQWDWLRQ�� WKH�&OHDQ�'HYHORSPHQW�0HFKDQLVP�DQG�(PLVVLRQ�7UDGLQJ�� LV�D�YHU\
FUXFLDO�VWUDWHJLF�LVVXH�IRU�WKH�(8�

�� 2XU�DQDO\VHV�UHYHDO�WKDW�WKHUH�DUH�FRQVLGHUDEOH�GLIIHUHQFHV�LQ�GLIIHUHQW�FDUERQ�JDS�HVWLPDWHV�
*HQHUDOO\�WKH�UHVXOWV�DUH�FRKHUHQW�EXW�WKH�VRPH�WUHQG�HVWLPDWHV�VHHP�WR�JLYH�KLJKHU�FDUERQ
JDSV�WKDQ�WKH�DYHUDJH��(VSHFLDOO\�WKH�HVWLPDWHV�E\�5HLQVWHLQ��3LULOl�	�5HLQVWHLQ�������H[FHHG
WKH�DYHUDJH�WUHQG�HVWLPDWHV�IRU�PDQ\�FRXQWULHV�

�� 2Q� WKH� EDVLV� RI� ,($� VWDWLVWLFV� WUHQG� HVWLPDWHV� WKH� SRWHQWLDO� VHOOHUV� RI� $$8V� DUH� )UDQFH�
*UHHFH��,UHODQG��6ZHGHQ��5XVVLD�DQG�8NUDLQH��2WKHU�DQDO\VHG�FRXQWULHV�DUH�SRWHQWLDO�EX\HUV�
86$�VHHPV�WR�EH�WKH�PRVW�LPSRUWDQW�SRWHQWLDO�EX\HU�ZLWK�DERXW�����0WRQV�RI�&2���-DSDQ
VHHPV�WR�EH�D�ELJJHU�EX\HU�WKDQ�(8���DV�D�WRWDO��5XVVLD�KDV�SRVVLELOLWLHV�IRU�D�ODUJH�VHOO�RI
´KRW�DLUµ�²�DOPRVW�WKUHH�WLPHV�WKH�JDS�RI�(8���DQG������RI�WKH�JDS�RI�86$��8NUDLQH�LV
DOVR�D�UHPDUNDEOH�SRWHQWLDO�VHOOHU�ZLWK�RQH�DQG�KDOI�WLPHV�WKH�(8���JDS�RU�RYHU�����RI�WKH
86$�JDS��5XVVLD�DQG�8NUDLQH�FRXOG� WRJHWKHU� ILOO� WKH�JDS�RI�86$�JLYLQJ�D�SRVVLELOLW\� IRU�D
VWUDWHJLF�EXEEOH�

�� 7UHQG� HVWLPDWHV�RI� WKH� (8���FRXQWULHV� LQGLFDWH� WKDW� WKHUH� LV� D�JURXS�RI� FRXQWULHV��ZKLFK
PD\� KDYH� GLIILFXOW� SUREOHPV� RI� DFKLHYLQJ� WKH� HPLVVLRQ� WDUJHW�� 7KH� 1HWKHUODQGV�� %HOJLXP�
$XVWULD� DQG� 'HQPDUN� �GHSHQGLQJ� RQ� HOHFWULFLW\� WUDGH��� &RXQWULHV�� ZKLFK� PD\� KDYH� VRPH
SUREOHPV�RI�DFKLHYLQJ�WKH�WDUJHW��DUH�)LQODQG��,WDO\��8.�DQG�*HUPDQ\��&RXQWULHV�ZKLFK�KDYH
ORZ� SUREOHPV� RI� DFKLHYLQJ� WKH� WDUJHW� RU� ZKLFK� DUH� SRVVLEOH� VHOOHUV� DUH� )UDQFH�� ,UHODQG�
/X[HPERXUJ�DQG�6ZHGHQ��7KH�SUREDEOH�VHOOHU�FRXQWULHV�DUH�*UHHFH��3RUWXJDO�DQG�6SDLQ�

�� 7KH�VWXG\�RI�WKH�LQWHQVLW\�HIIHFW�RI�WKH�GLIIHUHQW�FRXQWULHV�UHYHDOV�WKH�HIILFLHQF\�FKDQJHV�RI
&2�� HPLVVLRQV� LQ� UHODWLRQ� WR� YDOXH� DGGHG� DPRQJ� (8��� FRXQWULHV�� 7KH� PDMRULW\� RI� (8��
FRXQWULHV�KDYH�KDG�SRVLWLYH�GHYHORSPHQW�RI�HIILFLHQF\�LPSURYHPHQW��7KH�1RUGLF�(8�FRXQWULHV
KDYH� KDG� ODUJH� YDULDWLRQV� LQ� WKH� LQWHQVLW\� HIIHFW� GXH� WR� ODUJH� YDULDWLRQV� LQ� K\GURSRZHU
SURGXFWLRQ�LQ�6ZHGHQ�DQG�1RUZD\�IRU�WKH�FRPPRQ�1RUGLF�HOHFWULFLW\�PDUNHWV��2QO\�*UHHFH�
3RUWXJDO� DQG� 6SDLQ� KDYH� KDG� QHJDWLYH� GHYHORSPHQW� RI� HIILFLHQF\� LQGLFDWLQJ� WKDW� WKH\
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SURGXFH� LQFUHDVLQJ� DPRXQWV� RI� &2�� HPLVVLRQV� IRU� WKH� VDPH� HFRQRPLF� RXWSXW�� 7KLV� LV� DQ
LVVXH�WKDW�(8�VKRXOG�FRQVLGHU�FDUHIXOO\�LQ�LWV�FRPPRQ�SROLF\�DQG�LQ�GLUHFWLQJ�WKH�VWUXFWXUDO
IXQG�DOORFDWLRQV��7KH�GHYHORSPHQW�RI�WKH�HIILFLHQF\�RI�WKH�V\VWHP�PD\�GHSHQG�RQ�HLWKHU�WKH
PRUH�LQHIILFLHQW�HQHUJ\�V\VWHP�RU�VWUXFWXUDO�VKLIW�WRZDUGV�PRUH�HQHUJ\�FRQVXPLQJ�HFRQRPLF
VWUXFWXUH��7KLV�TXHVWLRQ�UHTXLUHV�PRUH�GHWDLOHG�LQYHVWLJDWLRQ�EHFDXVH�WKHUH�LV�D�GDQJHU�WKDW
(8� LV� VXSSRUWLQJ� LQHIILFLHQW� HQHUJ\� SURGXFWLRQ� V\VWHPV� LQ� WKHVH� FRXQWULHV�� ,W� ZRXOG� EH
LPSRUWDQW� WR� LQFOXGH�FOLPDWH�FKDQJH�HPLVVLRQ�UHGXFWLRQV�DV�D�FULWHULRQ� LQ� WKH� DOORFDWLRQ�RI
VWUXFWXUDO�IXQGV�WR�KLQGHU�XQGHVLUDEOH�GHYHORSPHQW�RI�&2��HIILFLHQF\�

�� 7KH�DQDO\VHV�RI�VWUXFWXUDO�HIIHFW�RI�(8���LQ�FRPSDULVRQ�ZLWK�WKH�LQWHQVLW\�HIIHFWV�UHYHDO�WKDW
WKHUH� FDQ� EH� GLIIHUHQW� W\SHV� RI� JURZWK� SURFHVVHV� LQ� UHODWLRQ� WR� &2�� HPLVVLRQV�� 7KH� IDVW
JURZWK�LQ�,UHODQG�LV�FRQQHFWHG�ZLWK�IDVW�LPSURYHPHQW�LQ�&2��HIILFLHQF\�ZKLOH�H�J��LQ�3RUWXJDO
DQG�6SDLQ�WKH�JURZWK�LV�DVVRFLDWHG�ZLWK�GHFUHDVLQJ�&2��HIILFLHQF\�

7KHUH�DUH�GLIIHUHQW�RSWLRQV�IRU�(8�WR�UHDFK�WKH�WDUJHW�RI����UHGXFWLRQ�LQ�*+*�HPLVVLRQV�E\
FRPPLWPHQW�SHULRG��7KH�YDULRXV�VWUDWHJLHV�IRU�(8���PD\�EH�FR�RSHUDWLYH�RU�QRQ�FR�RSHUDWLYH��,I
WKHUH� DUH� QR� FOHDU� JXLGHOLQHV� IRU� FR�RSHUDWLRQ� ZH� FDQQRW� H[SHFW� UDWLRQDO� FKRLFHV� LQ� SROLF\
IRUPXODWLRQ�LQ�WKH�0HPEHU�6WDWHV��&UXFLDO�SROLF\�IDFWRUV�LQVLGH�(8���FRXQWLHV�DUH�����HYLGHQFH
DQG� LQIRUPDWLRQ� FRQFHUQLQJ�GLIIHUHQW� FRPPRQ� DQG� FR�RUGLQDWHG� FOLPDWH� SROLFLHV� DQG�PHDVXUHV
�&&30V�������WKH�EHOLHIV�RI�GLIIHUHQW�FRXQWU\�OHYHO�DJHQFLHV������WKH�GHVLUHV�RI�GLIIHUHQW�FRXQWU\
OHYHO� DJHQFLHV� DQG� ���� SROLWLFDO�GHFLVLRQ�PHFKDQLVPV�RI� (8��� FRXQWULHV�� /DUJH� XQFHUWDLQWLHV� LQ
FOLPDWH� SROLF\�PD\� OHDG� WR� ´ZDLW� DQG� VHHµ� SROLFLHV� GXULQJ�ZKLFK� FRXQWU\� DJHQFLHV� VHHN� PRUH
HYLGHQFH�DQG� LQIRUPDWLRQ��)RU� LQVWDQFH��HPLVVLRQ�WUDGLQJ� LV� WKH�FUX[�RQ�ZKLFK�.\RWR�3URWRFRO
VWDQGV��+RZHYHU�� LQ�WKH�(8��WKH�FKDOOHQJH�LV�WR�GHILQH�WKH�UHOHYDQW�SULQFLSOHV�� UXOHV��PRGDOLWLHV
DQG�JXLGHOLQHV�JRYHUQLQJ�HPLVVLRQ�WUDGLQJ�

(8�PHPEHU�FRXQWULHV�YDU\�DFFRUGLQJ�WR�FHUWDLQ�HFRQRPLF�DQG�LQVWLWXWLRQDO�IDFWRUV��(VSHFLDOO\
WKH�SRRUHU�
&RKHVLRQ
�FRXQWULHV�GR�QRW�ZDQW�WR�EHDU�WKH�UHVSRQVLELOLW\�IRU�SDVW�HPLVVLRQV�RI�RWKHU
(8�FRXQWULHV�� DQG� WKH\� IHDU� WKDW�DQ\� FRQVWUDLQW�RI� HQHUJ\� FRQVXPSWLRQ� LV� DQ� REVWDFOH� WR� WKH
PDLQ�DLP�RI� HFRQRPLF�JURZWK� �*UXEE� HW� DO������������&OLPDWH� SROLF\�GHFODUDWLRQV� LQ� WKH� (8
KDYH�UHFRJQLVHG�WKLV�GLVSDULW\��DZDUH�WKDW�HPLVVLRQ�IURP�WKHVH�
&RKHVLRQ
�FRXQWULHV�DUH�OLNHO\�WR
JURZ�LQ�WKH�FRQWH[W�RI�RYHUDOO�UHGXFWLRQV��UHTXLULQJ�ELJJHU�UHGXFWLRQ�IURP�VRPH�RWKHU�PHPEHU
VWDWHV��LI�WKH�(8�WDUJHW�LV�WR�EH�DFKLHYHG�

7KH�GH�OLQNLQJ�DQG�VWUXFWXUDO�FKDQJH�LQ�WKH�(XURSHDQ�HFRQRPLHV�LV�RQH�SRVVLELOLW\�RI�DFKLHYLQJ
WKH�WDUJHWV��,Q�WKH�GH�OLQNLQJ�SURFHVV�PRUH�ZHOIDUH�LV�DFKLHYHG�ZLWK�OHVV�XVH�RI�QDWXUH��VHH�H�J�
)HPLD�� +LQWHUEHUJHU� 	� /XNV� ������� 7KH� DLP� VKRXOG� EH� WR� ILQG� NH\� WUDQVLWLRQ� SDWKV� WRZDUGV
VXVWDLQDELOLW\� LQ�(XURSHDQ�8QLRQ��DQG�WR�SURPRWH�ZLGHU�SROLF\�KDUPRQLVDWLRQ�RI�(8·V�&RPPRQ
3ROLF\��2QH�REYLRXV�NH\�WUDQVLWLRQ�SDWK�ZLOO�EH�SROLF\�UHOHYDQW�PDFURHFRQRPLF�LQIRUPDWLRQ�WKDW
SURPRWHV�HFR�HIILFLHQF\�VWUDWHJLHV� LQFOXGLQJ�ERWK�FRQVXPSWLRQ�DQG�SURGXFWLRQ�LQ�(8�FRXQWULHV�
7KH�WDUJHW�VKRXOG�EH� D� FRQWULEXWLRQ� WR� )DFWRU�)RXU� DQG�)DFWRU�7HQ�SURFHVVHV� LQ� WKH� (XURSHDQ
VFDOH��VHH�H�J��6FKPLWG�%OHHN������DQG�YRQ�:HL]VlFNHU��/RYLQV�	�/RYLQV�������

7KHUH�LV�D�IDLUO\�ORQJ�WUDGLWLRQ�RQ�WKH�´GH�OLQNLQJµ�GHEDWH�DV�ZHOO�DV�RQ�WKH�UROH�RI�HFRQRPLF
VWUXFWXUDO�FKDQJH� IRU�HQYLURQPHQWDO� VXVWDLQDELOLW\��7KH�GH�OLQNLQJ�GLVFXVVLRQ�KDV� EHHQ�RQJRLQJ
IRU� DURXQG� ��� \HDUV�� 'H�OLQNLQJ� GLVFXVVLRQ� LV� FRQQHFWHG� WR� WKH� TXHVWLRQ� ZKHWKHU� �RQ� WKH
DJJUHJDWHG� OHYHO� RI� QDWLRQDO� HFRQRPLHV�� D� FRQWLQXRXV� HFRQRPLF� JURZWK� HYROYHV� DORQJ� ZLWK
LQFUHDVLQJ�RU�GHFUHDVLQJ�XVH�RI�QDWXUH� �L�H��HQHUJ\�DQG�PDWHULDOV�XVH��HPLVVLRQV�RI�JUHHQKRXVH
JDVHV��ZDVWHV�HWF����,W�LV�VXJJHVWHG�WKDW�WKH�PRUH�DGYDQFHG�DQ�HFRQRP\�LV�WKH�OHVV�HQYLURQPHQW
EXUGHQ�LV�DWWDFKHG�WR�WKH�SURGXFWLRQ�DQG�FRQVXPSWLRQ�SDWWHUQV��DW�OHDVW�DIWHU�D�FHUWDLQ�OHYHO�RI
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HFRQRPLF�ZHOIDUH��(QYLURQPHQWDO�.X]QHWV�&XUYH�K\SRWKHVLV��VHH�H�J��(NLQV�������5RWKPDQ�	�GH
%UX\Q�������

,Q� DQ\� FDVH�� RQH� FDQ� UHFRJQLVH� D� QRWLRQ� RI� QRUPDWLYH� LPSHUDWLYH� IRU� GH�OLQNLQJ� IURP� WKH
SROLWLFDO�GLVFXVVLRQ��$�UHPDUNDEOH�DQG�LQFUHDVLQJ�DPRXQW�RI�SROLF\�GRFXPHQWV�SHUFHLYHV� LW��DV�D
SUH�FRQGLWLRQ�IRU�VXVWDLQDEOH�GHYHORSPHQW��WR�GH�OLQN�HFRQRPLF�GHYHORSPHQW�IURP�XVH�RI�QDWXUH
�H�J�� �WK� ($3��� 7KLV� PHDQV� WKDW� WKH� PRUH� SROLF\� UHOHYDQW� TXHVWLRQ� LV� KRZ� DQG� XQGHU� ZKLFK
FRQGLWLRQV�D�GH�OLQNLQJ�FDQ�EH�DFKLHYHG�

+HQFH�� D� PRUH� WKRURXJK� DQDO\VLV� RI� WKH� GH�OLQNLQJ� SKHQRPHQRQ� LV� QHHGHG� �� D� PRUH
GLVDJJUHJDWHG� DQDO\VLV� JRLQJ� EH\RQG� WKH� DJJUHJDWHG� QDWLRQDO� HFRQRP\�� $W� WKLV� VWDJH�� WKH
VXEMHFW�RI�HFRQRPLF�VWUXFWXUDO�FKDQJH�HQWHUV�WKH�VFHQH��7KH�DJJUHJDWHG�HFRQRPLF�GHYHORSPHQW
LV� D� FRPSRVLWLRQ� RI� VHFWRUDO� HFRQRPLF� GHYHORSPHQWV�� ,I� RQ� DQ� DJJUHJDWHG� OHYHO� WKH� HFRQRPLF
JURZWK�LV�GH�OLQNLQJ�IURP�²�IRU�LQVWDQFH�²�HQHUJ\�DQG�PDWHULDOV�XVH��WKLV�PLJKW�EH�GXH�WR�RQO\�D
IHZ� VHFWRUV�RI� WKH� HFRQRP\� �H�J�� VHUYLFH� VHFWRU��� ,Q�JHQHUDO�� WKH�RYHUDOO� FKDQJH�KDV� EHHQ� GH�
FRPSRVHG�LQ�WKUHH�HIIHFWV��H�J��%LQVZDQJHU�������-DHQLFNH�������

• LQWUD�VHFWRUDO� FKDQJH� HIIHFW�� L�H�� WKH� FRQWULEXWLRQ� RI� HFR�HIILFLHQF\� LPSURYHPHQWV�ZLWKLQ
WKH�VHFWRUV�

• LQWHU�VHFWRUDO� FKDQJH� HIIHFW�� L�H�� WKH� FRQWULEXWLRQ� RI� DQ� LQFUHDVHG� VKDUH� RI� PRUH� HFR�
HIILFLHQW�VHFWRU�RU�WKH�FKDQJHG�VHFWRUDO�FRPSRVLWLRQ�RI�WKH�HQWLUH�HFRQRP\�

• JURZWK�RU�VFDOH�HIIHFW��L�H��WKH�FRQWULEXWLRQ�RI�WKH�RYHUDOO�HFRQRPLF�JURZWK�
7KLV�PHDQV� WKDW�PRUH�GLVDJJUHJDWHG�GHFRPSRVLWLRQ� DQDO\VLV� LV� QHHGHG� LQ�RUGHU� WR� SURGXFH

SROLF\�UHOHYDQW�LQIRUPDWLRQ�IRU�WKH�SODQQHUV�DQG�GHFLVLRQ�PDNHUV�
6XVWDLQDELOLW\�� DV� LQ� WKH� VSLULW� RI� WKH� $PVWHUGDP� 7UHDW\�� UHTXLUHV� D� UHDO� LQWHJUDWLRQ� RI� WKH

WKUHH� VXVWDLQDELOLW\� GLPHQVLRQV�� VRFLDO�� HFRQRPLF� DQG� HQYLURQPHQWDO� DVSHFWV��+HQFH� WKH� SROLF\
WRZDUGV� DFKLHYLQJ� WKH�.\RWR� WDUJHW� VKRXOG�EH� UHFRQFLOHG�ZLWK� WKH�REMHFWLYHV�RI� D� FRPSHWLWLYH
(XURSHDQ�HFRQRP\��D�VXIILFLHQW�OHYHO�RI�HPSOR\PHQW�DQG�UHPDLQLQJ�LQ�WKH�FDUU\LQJ�FDSDFLWLHV�RI
QDWXUDO�HQYLURQPHQW�

,QWHJUDWHG�$VVHVVPHQW��,$��LV�QHHGHG�WR�LQWHJUDWH�VRFLDO��HFRQRPLF�DQG�HQYLURQPHQWDO�DVSHFWV
LQ� WKH� SODQQLQJ� SURFHVV� �VHH� H�J�� 5RWPDQV� ������� 7KHUH� LV� D� QHHG� WR� IXUWKHU� GHYHORS� WKH
DQDO\WLFDO� IUDPHZRUNV� WR� LQWHJUDWH�� LQ� D� WULDQJXODU�ZD\�� PDLQ� VRFLR�HFRQRPLF� GULYHUV� VXFK� DV
WHFKQRORJLFDO�GHYHORSPHQW�DQG� LQQRYDWLRQ�� WKH�HFRQRPLF��VWUXFWXUDO�DQG�GHPRJUDSKLF� FKDQJHV
DQG�WKH�HQYLURQPHQWDO�SHUIRUPDQFH

7KH�HFR�HIILFLHQF\�VWUDWHJLHV�DUH�XVXDOO\�FRQQHFWHG�WR�WHFKQRORJLFDO�GHYHORSPHQW��7KH�UHVXOWV
RI�WKH�WUHQG�DQDO\VHV�LQGLFDWH�QHHG�IRU�WHFKQRORJLFDO�GHYHORSPHQW��,Q�PDQ\�FRXQWULHV�WKH�HQHUJ\
HIILFLHQF\� RI� SURGXFWLRQ� �0-�(852�� LV� QRW� LPSURYLQJ� DQG� WKHUH� DUH� QR� LQGLFDWLRQV� RI� IXHO
VZLWFKLQJ�WDNLQJ�SODFH��7KLV�PHDQV�WKDW�WKH�UROH�RI�UHQHZDEOH�HQHUJ\�VKRXOG�EH�LPSURYHG�LQ�WKH
HQHUJ\�VHFWRU��,PSRUWDQW�PHDQV�RI�DFKLHYLQJ�WKH� WDUJHW�FRXOG�EH�HQHUJ\�RU�&2�� WD[DWLRQ� �VHH
FRPSDUDWLYH�DQDO\VHV� LQ�H�J��9HKPDV�HW�DO��������$W�WKH�(8�OHYHO�WKLV�PD\�UHTXLUH�FKDQJHV�LQ
WKH� GHFLVLRQ� PDNLQJ� ²� LW� VHHPV� SUREDEOH� WKDW� LW� LV� QRW� SRVVLEOH� WR� DFKLHYH� FRQVHQVXV� LQ� WKH
WD[DWLRQ�DQG�WKH�RQO\�KRSH�PLJKW�EH�WKH�WUDQVIHU�WR�PDMRULW\�GHFLVLRQ�PDNLQJ�

2Q�WKH�RWKHU�KDQG��LQWHUQDWLRQDO�DQG�QDWLRQDO�HPLVVLRQ�WUDGLQJ�ZLOO�SURGXFH�D�SULFH�IRU�&2�

WRQV� DOO� RYHU� WKH� ZRUOG�� 7KLV� ZLOO� KDYH� VDPH� W\SH� RI� FRQVHTXHQFHV� DV� WKH� &2�� WD[�� 7KH
LPSOHPHQWDWLRQ�RI�.\RWR�PHFKDQLVPV�ZLOO�WKXV�LPSURYH�WKH�SRVVLELOLWLHV�WR�LQFUHDVH�WKH�HIILFLHQF\
RI�WKH�SURGXFWLRQ�V\VWHPV��%XW��RQ�WKH�RWKHU�KDQG��WKHUH�VKRXOG�EH�WLJKW�FHLOLQJ�IRU�WKH�XVH�RI
WKH� PHFKDQLVP�� RWKHUZLVH� WKHUH� ZLOO� QRW� EH� LQFHQWLYHV� WR� FDUU\� RXW� GRPHVWLF� HIILFLHQF\
LPSURYHPHQWV��7KH�FHLOLQJ�VXJJHVWHG�E\�(8�PLJKW�EH�VXIILFLHQW�WR�SURGXFH�V\VWHP��ZKHUH�WKHUH
LV� HQRXJK� URRP� IRU� HPLVVLRQ� WUDGH�� -,� DQG� &'0� WR� DFKLHYH� HFRQRPLF� HIILFLHQF\� LQ� HPLVVLRQ
UHGXFWLRQ� DQG� SURGXFLQJ� UHDO� SULFH� IRU� HPLVVLRQV�� 2Q� WKH� RWKHU� KDQG�� LW� LV� WLJKW� HQRXJK� WR
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SURYLGH�LQFHQWLYHV�IRU�GRPHVWLF�DFWLRQV��KDYLQJ�DOVR�DQ�HIIHFW�RQ�VWUXFWXUDO�FKDQJH���ZKLFK�LQ�WKH
ORQJ�UXQ�PD\�WXUQ�RXW�WR�EH�PRVW�HIILFLHQW�DQG�HFRQRPLF�LQ�HPLVVLRQ�UHGXFWLRQ�

7KH�HPSKDVLV�RI�GRPHVWLF�DFWLRQV�DOVR�LQWHJUDWHV�WKH�FRQVXPSWLRQ�VLGH�RI�WKH�HQHUJ\�V\VWHP
LQ� WKH� GHYHORSPHQW� SURFHVV�� ,Q� PDQ\� FDVHV� WKH� GRPHVWLF� HQHUJ\� VDYLQJ� SURMHFWV� DUH� PRVW
HFRQRPLF� ZD\V� RI� GHFUHDVLQJ� WKH� HPLVVLRQV� IURP� WKH� SRLQW� RI� YLHZ� RI� QDWLRQDO� HFRQRP\�
+RZHYHU��WKH�VKRUW�SD\EDFN�WLPHV������\HDUV��UHTXLUHG�IRU�LQGXVWULDO�HQHUJ\�VDYLQJ�LQYHVWPHQWV
FRPSDUHG�ZLWK�WKH�PXFK�ORQJHU�SD\EDFN�WLPHV�IRU�HQHUJ\�SURGXFWLRQ�LQYHVWPHQWV��������\HDUV�
HIIHFWLYHO\� KLQGHU� HPLVVLRQV� UHGXFWLRQ�SRVVLELOLWLHV��ZKLFK� FRXOG�EH� WKH� FKHDSHVW� IRU� WKH�ZKROH
HFRQRP\�
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5()(5(1&(6

%LQVZDQJHU�� 0�� ������� *LEW� HV� HLQH� (QWNRSSOXQJ� GHV� :LUWVFKDIWVZDFKVWXPV� YRQ
1DWXUYHUEUDXFK� XQG� 8PZHOWEHODVWXQJ"� �,:g�'LVNXVVLRQVEHLWUDJ� 1U�� ���
+RFKVFKXOH�6W��*DOOHQ�

(NLQV��3���������7KH�.X]QHWV�&XUYH�IRU�WKH�(QYLURQPHQW�DQG�(FRQRPLF�*URZWK��([DPLQLQJ�WKH
(YLGHQFH��(QYLURQPHQW�DQG�3ODQQLQJ�$��9RO��������������

(XURSHDQ�&RPPXQLW\��������&RXQFLO�&RQFOXVLRQ�RI�&OLPDWH�&KDQJH��-XQH�������%UXVVHOV�

(XURSHDQ�(QYLURQPHQWDO�$JHQF\��������(QYLURQPHQW�LQ�WKH�(XURSHDQ�8QLRQ�DW�WKH�7XUQ�RI�WKH
&HQWXU\��(QYLURQPHQWDO�$VVHVVPHQW�5HSRUW����(($��&RSHQKDJHQ��'HQPDUN�

(\UH��1LFN�HW�DO��������([WHUQ(�*OREDO�:DUPLQJ��6XEWDVN�*OREDO�:DUPLQJ�'DPDJHV��,QWHUQHW�
KWWS���H[WHUQH�MUF�HV��

(\UH��1LFN��������*OREDO�:DUPLQJ��,QWHUQHW��KWWS���H[WHUQH�MUF�HV�QOHWWHU��KWPO

)HPLD�� $OGR�� +LQWHUEHUJHU�� )ULHGULFK� 	� /XNV�� )UHG� ������� (FRORJLFDO� (FRQRPLF� 3ROLF\� IRU
6XVWDLQDEOH�'HYHORSPHQW�� 3RWHQWLDOV� DQG� 'RPDLQV� RI� ,QWHUYHQWLRQ� IRU� 'HOLQNLQJ
$SSURDFKHV�� 6(5,�:RUNLQJ� 3DSHU�1R�� ��� 6XVWDLQDEOH� (XURSH� 5HVHDUFK� ,QVWLWXWH�
:LHQ�

*UXEE��0LFKDHO��9UROLMN��&KULVWLDDQ�	�%UDFN��'XQFDQ��������7KH�.\RWR�3URWRFRO��$�*XLGH�DQG
$VVHVVPHQW�� (QHUJ\� DQG� (QYLURQPHQWDO� 3URJUDPPH�� 7KH� 5R\DO� ,QVWLWXWH� RI
,QWHUQDWLRQDO�$IIDLUV��(DUWKVFDQ��/RQGRQ�

,QWHUQDWLRQDO� (QHUJ\� $JHQF\� �������� &2�� (PLVVLRQV� IURP� )XHO� &RPEXVWLRQ�� ���������
KLJKOLJKWV��,($�VWDWLVWLFV��2(&'��3DULV��)UDQFH�

KWWS���ZZZ�JULGD�QR�GE�PDSV�FROOHFWLRQ�FOLPDWH��LQGH[�KWP�DW�����������

KWWS���ZZZ�JULGD�QR�GE�PDSV�FROOHFWLRQ�FOLPDWHFKDQJH��DW�����������

-lQLFNH��0����������7RZDUGV�DQ�(QG�WR�WKH�´(UD�RI�0DWHULDOVµ"�'LVFXVVLRQ�RI�D�+\SRWKHVLV����
))8�5HSRUW�������%HUOLQ�

,QWHUQDWLRQDO� (QHUJ\� $JHQF\� ������� &2�� (PLVVLRQV� IURP� )XHO� &RPEXVWLRQ�� ���������
+LJKOLJKWV��,($�6WDWLVWLFV��2(&'��3DULV��)UDQFH�

2EHUWKXU��6HEDVWLDQ�	�2WW��+HUPDQQ�(���������7KH�.\RWR�3URWRFRO��,QWHUQDWLRQDO�&OLPDWH�3ROLF\
IRU�WKH���VW�&HQWXU\��6SULQJHU��%HUOLQ�+DLGHOEHUJ�
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3LULOl��3��	�5HLQVWHLQ��5�� ��������0HHWLQJ� WKH� WDUJHW�²� HOHPHQWV�RI� QDWLRQDO� SROLFLHV�� ,Q�3LULOl
�HG����&OLPDWH�&KDQJH��6RFLRHFRQRPLF�GLPHQVLRQV�DQG�FRQVHTXHQFHV�RI�PLWLJDWLRQ
PHDVXUHV��+HOVLQNL��(GLWD��SS���������

5RWKPDQ�� '�6�� 	� 6�0�� GH� %UX\Q� ������� 3URELQJ� LQWR� WKH� (QYLURQPHQWDO� .X]QHWV� FXUYH
K\SRWKHVLV��(FRORJLFDO�(FRQRPLFV��9RO��������������������

5RWPDQV�� -�� ������� ,QWHJUDWHG� $VVHVVPHQW�� $� ELUG·V�H\H� YLHZ�� ,QWHUQDWLRQDO� &HQWUH� IRU
,QWHJUDWLYH�6WXGLHV���,&,6��8QLYHUVLW\�RI�0DDVWULFKW��0DDVWULFKW�

6FKPLGW�%OHHN� )�� ��������0,36ERRN� RU� 7KH� )RVVLO�0DNHUV� �� )DFWRU� ��� DQG� PRUH��:XSSHUWDO
,QVWLWXWH�IRU�&OLPDWH��(QYLURQPHQW�DQG�(QHUJ\��:XSSHUWDO�

6XQ�� -L:X� �������4XDQWLWDWLYH� $QDO\VLV� RI� (QHUJ\�&RQVXPSWLRQ� (IILFLHQF\� DQG� 6DYLQJ� LQ� WKH
:RUOG�� ��������� 3XEOLFDWLRQV� RI� 7XUNX� 6FKRRO� RI� (FRQRPLFV� DQG� %XVLQHVV
$GPLQLVWUDWLRQ��6HULHV�$���������7XUNX�

6XQ�� -LZX� ������� &KDQJHV� LQ� (QHUJ\� &RQVXPSWLRQ� DQG� (QHUJ\� ,QWHQVLW\�� $� &RPSOHWH
'HFRPSRVLWLRQ�0RGHO��(QHUJ\�(FRQRPLFV��9RO������1R�����SS���������

9HKPDV��-��.DLYR�RMD��-��/XXNNDQHQ��-��	�0DODVND��3���������(QYLURQPHQWDO�7D[HV�RQ�)XHOV�DQG
(OHFWULFLW\� ²� 6RPH� H[SHULHQFHV� IURP� WKH� 1RUGLF� &RXQWULHV�� (QHUJ\� 3ROLF\� 9RO
������SS����������

:HL]VlFNHU� YRQ�� (UQVW�� /RYLQV�� $PRU\� %�� 	� /RYLQV�� /��+XQWHU� ������� )DFWRU� )RXU�� 7KH� 1HZ
5HSRUW�WR�WKH�&OXE�RI�5RPH��(DUWKVFDQ��/RQGRQ�
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