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1. Introduction: fossil fuel supply and climate change policies
The problem of climate change is mainly due to CO2 emissions from fossil fuel combustion. 
Future emissions of greenhouse gases will depend on many factors – such as deforestation or 
reforestation, waste management, the use of fertilisers in agriculture or diets – but the use of 
IRVVLO�IXHOV�LV�GHÀQLWHO\�WKH�NH\�RQH�DW�OHDVW�IRU�WKH�QH[W�GHFDGHV��

The total amount of carbon that can be emitted being compatible with a target of limiting 
WKH�WHPSHUDWXUH�LQFUHDVH�LV�XVXDOO\�NQRZQ�DV�´FDUERQ�EXGJHWµ��81(3���������)RU�H[DPSOH��
ZH�FDQ�VSHDN�DERXW�WKH�FDUERQ�EXGJHW�IRU�D�PD[LPXP�YDULDWLRQ�RI���&�IRU�WKH���VW�FHQWXU\�
LQ� FRPSDULVRQ� ZLWK� SUHLQGXVWULDO� WHPSHUDWXUH�� WKH� PDLQ� UHIHUHQFH� REMHFWLYH� RI� WKH� �����
FOLPDWH�FKDQJH�3DULV�$JUHHPHQW�� � ,WV�H[DFW�YDOXH� LV� LPSRVVLEOH� WR�GHWHUPLQH�EHFDXVH�RI� WKH�
uncertainties of climate models and other factors.1�+RZHYHU��WKHUH�LV�VFLHQWLÀF�FRQVHQVXV�WKDW�
WKH���&�REMHFWLYH�²QRW�WR�VSHDN�DERXW�WKH�����&�REMHFWLYH�2�LPSOLHV�WKDW�PRVW�IRVVLO�IXHO�UHVHUYHV�
VKRXOG�UHPDLQ�XQGHUJURXQG��0F*ODGH�DQG�(NLQV���������$FFHVVLEOH�IRVVLO�IXHO�UHVRXUFHV�DUH�
YHU\�OLPLWHG�DQG�WKH\�DUH�EHLQJ�H[SORLWHG�DW�DQ�DFFHOHUDWHG�UDWH�WKDW�ZLOO�OHDG�WR�WKHLU�GHSOHWLRQ�
LQ�WKH�QRW�WRR�GLVWDQW�IXWXUH��HVSHFLDOO\�LQ�WKH�FDVH�RI�RLO��DV�HYLGHQFHG�E\�WKH�GHEDWH�RQ�WKH�
SHDN�RLO��.HUVFKQHU�DQG�&DSHOOiQ�3pUH]��������EXW�WKH\�DUH�QRW�DW�DOO�VFDUFH�HQRXJK�WR�DYRLG�WKH�
ULVNV�RI�H[SHULHQFLQJ�FDWDVWURSKLF�FOLPDWH�FKDQJH��,Q�WKLV�UHJDUG��DV�LQ�RWKHUV��%RXOGLQJ�ZDV�
D�YLVLRQDU\�KLJKOLJKWLQJ�PRUH�WKDQ����\HDUV�DJR��´2GGO\�HQRXJK��LW�VHHPV�WR�EH�LQ�SROOXWLRQ�

��,I�ZH�UHIHU�VWULFWO\�WR�&2��IRVVLO�IXHO�HPLVVLRQV��WKH�DPRXQW�RI�FDUERQ�HPLWWHG�FRPSDWLEOH�ZLWK�D�FHUWDLQ�WHPSHUDWXUH�OHYHO�
DOVR�GHSHQGV�RQ�ZKDW�KDSSHQV�ZLWK�RWKHU�JDVHV�DQG�QDWXUDO�FDUERQ�VLQNV��7KH�RSWLPLVWV�DOVR�FRQVLGHU�QHZ�WHFKQRORJLHV�IRU�
FDUERQ�FDSWXUH�DQG�VWRUDJH��EXW�WKH�SUHFDXWLRQDU\�SULQFLSOH�QHHGV�WR�EH�YHU\�VFHSWLF�DERXW�WKHVH�SRVVLELOLWLHV�

��$�UHFHQW�,3&&��������UHSRUW�XUJHV�HͿRUWV�WR�OLPLW�WHPSHUDWXUH�ULVH�WR�����&�DERYH�SUH�LQGXVWULDO�OHYHOV�
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UDWKHU� WKDQ� LQ�H[KDXVWLRQ� WKDW� WKH�SUREOHP� LV�ÀUVW�EHFRPLQJ� ������$QG� WKH�DWPRVSKHUH�PD\�
EHFRPH�PDQ·V�PDMRU�SUREOHP�LQ�DQRWKHU�JHQHUDWLRQµ��%RXOGLQJ��������S�����

*LYHQ�WKH�UHODWLRQVKLS�EHWZHHQ�IRVVLO�IXHO�EXUQLQJ�DQG�FOLPDWH�FKDQJH��LW�LV�XQDYRLGDEOH�
to conclude that the only guarantee of a successful policy against this problem would be a 
UHVWULFWLRQ�RQ�WKH�JOREDO�VXSSO\�RI�IRVVLO�IXHOV��$�ZD\�WR�DFKLHYH�WKLV�UDWLRQLQJ�ZRXOG�EH�WR�
HVWDEOLVK�D�JOREDO�FDUERQ�HPLVVLRQV�WDUJHW�DQG�WR�GLVWULEXWH�LW�WKURXJK�FRPSXOVRU\�PD[LPXP�
QDWLRQDO�TXRWDV�RI�FDUERQ�HPLVVLRQV�ZKLFK�²�WR�PDNH�SROLF\�OHVV�ULJLG�²�FRXOG�EH�PDUNHWDEOH��
3HUKDSV�LQ�WKH�IXWXUH�WKHUH�PLJKW�EH�DQ�DJUHHPHQW�WR�OLPLW�JOREDO�HPLVVLRQV�DW�D�VX΀FLHQW�OHYHO�
EXW�WKLV�LV�QRW�DW�DOO�WKH�VLWXDWLRQ�WRGD\�ZLWK�WKH�3DULV�$JUHHPHQW�EDVHG�RQ�SXUHO\�YROXQWDU\�
DQG�LQVX΀FLHQW�QDWLRQDO�FRQWULEXWLRQV��81(3���������

0RUHRYHU��WKHUH�DUH�PRUH�DQG�PRUH�VRFLDO�PRELOLVDWLRQV�LQ�PDQ\�SODFHV�LQ�WKH�ZRUOG�DLPHG�
DW�EORFNLQJ�WKH�H[WUDFWLRQ�RI�IRVVLO�IXHOV��RU�WKH�FRQVWUXFWLRQ�RI�LQIUDVWUXFWXUHV�IRU�WKHLU�WUDQVSRUW�
�VXFK�DV�RLO�RU�JDV�SLSHOLQHV�� WKDW�VRPHWLPHV� OHDG�WR�PDNLQJ�VRPH�SURMHFWV� LQYLDEOH� �.OHLQ��
������ (-2/�� ������� 7KHVH�PRELOLVDWLRQV�ZLOO� SUREDEO\� LQFUHDVH� DQG� SDUDO\VH� VRPH� SURMHFWV�
DQG�FRXOG�HYHQ� OHDG� WR� IRUPDO�EDQQLQJ�RI�FHUWDLQ� WHFKQLTXHV� �VXFK�DV� IUDFNLQJ��DW�QDWLRQDO�
RU�UHJLRQDO�OHYHO�RU�WKH�H[SORLWDWLRQ�RI�FHUWDLQ�VHQVLEOH�DUHDV��7KLV�FDQ�EH�YHU\�LPSRUWDQW�WR�
SUHVHUYH�IUDJLOH�QDWXUDO�DUHDV�DQG�WKH�OLIH�DQG�KHDOWK�RI�FRPPXQLWLHV�DͿHFWHG�E\�VRPH�SURMHFWV�
DQG�DOVR�FRXOG�EH�NH\��PXFK�PRUH�WKDQ�LW�LV�XVXDOO\�WKRXJKW�DV�ZH�ZLOO�VHH�ODWHU��IRU�UHGXFLQJ�
WKH�IXWXUH�VXSSO\�RI�IRVVLO�IXHOV��+RZHYHU��LW�LV�GL΀FXOW�WKDW�WKHVH�W\SH�RI�PRELOLVDWLRQV�FRXOG�
be enough to reduce global carbon emissions in the necessary magnitude.

,Q�WKH�DEVHQFH�RI�JOREDO�OLPLWV�RQ�FDUERQ�HPLVVLRQV��PDQ\�DFWLRQV�DQG�SROLFLHV�KDYH�EHHQ�
UDLVHG�DW�UHJLRQDO��QDWLRQDO��DQG�ORFDO�OHYHOV�VXFK�DV�UHJXODWRU\�HQHUJ\�VWDQGDUGV��LQFHQWLYHV�
IRU�UHQHZDEOH�HQHUJLHV�DQG�LQYHVWPHQWV�LQ�HQHUJ\�H΀FLHQF\��FDUERQ�WD[HV�RU�FDUERQ�FDS�DQG�
WUDGH�V\VWHPV��,W�LV�H[SHFWHG�WKDW�WKHVH�SROLFLHV�ZLOO�UHGXFH�IRVVLO�IXHOV�XVH�3  

2EYLRXVO\�DOO�WKHVH�SROLFLHV�KDYH�VHYHUDO�GL΀FXOWLHV��)LUVW�RI�DOO��FOLPDWH�FKDQJH�LV�D�JOREDO�
problem and for this reason, political decisions are possible, but in the absence of global 
FRPSXOVRU\�UHTXLUHPHQWV��WKH\�PXVW�RYHUFRPH�WKH�IUHH�ULGHU�SUREOHP��7KHUH�DUH�DOVR�RWKHU�
REVWDFOHV��)RU�LQVWDQFH��DQ�LQFUHDVH�LQ�HQHUJ\�H΀FLHQF\�ZLOO�WHQG�WR�SURYRNH�D�UHERXQG�HͿHFW�
WKDW�ZLOO�SDUWLDOO\�FRPSHQVDWH�²RU�HYHQ�LQ�VRPH�H[WUHPH�FDVHV��LW�FRXOG�PRUH�WKDQ�FRPSHQVDWH��
WKH�GHFUHDVH� LQ�HQHUJ\�GHPDQG��6RUUHOO���������$QRWKHU�VLJQLÀFDQW�SUREOHP�LV� WKH�SRWHQWLDO�
FDUERQ�OHDNDJH��LI�RQH�UHJLRQ��QDWLRQ�RU�WRZQ�GHFLGHV�WR�LQWURGXFH�D�FDUERQ�WD[��RU�DQ\�SROLF\�
WKDW�LQFUHDVHV�FRVWV�IRU�GRPHVWLF�HQWHUSULVHV���SDUW�RI�GRPHVWLF�SURGXFWLRQ�FRXOG�EH�UHSODFHG�
by imports increasing emissions elsewhere and consequently global emissions would decrease 
OHVV�WKDQ�H[SHFWHG��RU�LQ�WKH�ZRUVW�FDVH�WKH\�ZRXOG�LQFUHDVH���$OO�WKHVH�GL΀FXOWLHV�DUH�YHU\�UHDO�
DQG�LW�LV�QHFHVVDU\�WR�WDNH�WKHP�LQWR�DFFRXQW�LQ�RUGHU�WR�DSSO\�HͿHFWLYH�SROLFLHV�� 

/DVW� \HDUV�� WKH� *HUPDQ� HFRQRPLVW� +DQV�:HUQHU� 6LQQ� ������� ������ KDV� UDLVHG� D� YHU\�
GLͿHUHQW�W\SH�RI�FRQFHUQ��&OLPDWH�FKDQJH�SROLFLHV�FRXOG�EH�FRXQWHUSURGXFWLYH��LQFUHDVLQJ�DQG�
not decreasing emissions due to the reaction of fossil fuel owners faced with these policies. He 
XVHV�WKH�WHUP�´JUHHQ�SDUDGR[µ�WR�UHIHU�WR�WKLV�FRXQWHUSURGXFWLYH�HͿHFW�5

���,Q�WKLV�DUWLFOH�,�GR�QRW�UHIHU�WR�WKH�JUHHQKRXVH�JDVHV�HPLVVLRQV�RWKHU�WKDQ�FDUERQ�HPLVVLRQV�IURP�WKH�XVH�RI�IRVVLO�IXHOV�

��)RU�H[DPSOH��FDUERQ�OHDNDJH�FRXOG�EH�FRPEDWHG�E\�LQWURGXFLQJ�FDUERQ�ERUGHU�WD[HV�WR�´OHYHO�WKH�SOD\LQJ�ÀHOGµ�EHWZHHQ�
GLͿHUHQW�FRXQWULHV��6HH�5RFFKL�HW�DO���������

��6LQQ�LQWURGXFHG�WKH�WHUP�JUHHQ�SDUDGR[��7KH�QDPH�ZDV�QHZ��EXW�WKH�LGHD�RI�WKH�SRVVLEOH�SHUYHUVH�HͿHFWV�RI�FOLPDWH�SROLFLHV�
GXH�WR�WKH�VXSSO\�UHDFWLRQ�ZDV�QRW�QHZ��VHH�6LQFODLU��������
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$IWHU�WKLV�LQWURGXFWRU\�VHFWLRQ��,�H[SODLQ�WKH�JUHHQ�SDUDGR[�FRQFHSW�DQG�WKH�FRQFOXVLRQV�
DERXW�FOLPDWH�FKDQJH�SROLFLHV�WKDW�6LQQ�GHULYHV�IURP�WKLV�FRQFHSW��$FFRUGLQJ�WR�WKLV�DXWKRU�
�DOPRVW�DOO��FOLPDWH�SROLFLHV�FRXOG�EH�QRW�RQO\�LQHͿHFWLYH�EXW�HYHQ�FRXQWHUSURGXFWLYH��VHFWLRQ�
����,Q�VHFWLRQ���,�SUHVHQW�WKH�WKHRUHWLFDO�H[SODQDWLRQ�RI�WKH�JUHHQ�SDUDGR[�XVLQJ�D�YHU\�VLPSOH�
H[KDXVWLRQ�UHVRXUFH�+RWHOOLQJ�PRGHO� �VHFWLRQ�����7KH� IROORZLQJ�VHFWLRQV�XVH� WKUHH�GLͿHUHQW�
DUJXPHQWV� WR� H[SODLQ� WKDW� WKH� SHVVLPLVWLF� FRQFOXVLRQV� RI� WKH� VLPSOH�PRGHO� FDQ� KDUGO\� EH�
H[WHQGHG�WR�WKH�UHDO�ZRUOG��7KH�ÀUVW�RQH�LV�WKDW�WKH�FRQFOXVLRQV�DERXW�WKH�HͿHFWV�RI�FOLPDWH�
FKDQJH� SROLFLHV� REWDLQHG� LQ� D� YHU\� VLPSOH� +RWHOOLQJ� PRGHO� ZLWK� KRPRJHQHRXV� UHVRXUFHV�
FDQQRW�EH�H[WHQGHG�IRU�PRUH�UHDOLVWLF�DVVXPSWLRQV��VHFWLRQ�����7KH�VHFRQG�DUJXPHQW�LV�WKDW�WKH�
FRQFHSW�LWVHOI�RI�HTXLOLEULXP�SULFH�LQ�WKLV�W\SH�RI�PRGHO�LV�YHU\�SUREOHPDWLF�WDNLQJ�LQWR�DFFRXQW�
the uncertainty of the future, a limitation that usually is completely forgotten or at least much 
XQGHUYDOXHG��VHFWLRQ�����7KH�WKLUG�DUJXPHQW�LV�WKDW�IRVVLO�IXHO�H[WUDFWLRQ�LQGXVWULHV�KDYH�VRPH�
FKDUDFWHULVWLFV�WKDW�SUHYHQW�TXLFN��DQG�PXFK�OHVV�LPPHGLDWH��DGMXVWPHQWV�DQG�ZLWKRXW�FRVWV�
DV�WKRVH�IRUHVHHQ�LQ�WKH�XVXDO�+RWHOOLQJ�PRGHOV��VHFWLRQ�����,Q�VHFWLRQ����,�FRQVLGHU�WKHVH�YHU\�
GLͿHUHQW�FULWLTXHV�WR�DUJXH�WKDW�JUHHQ�SDUDGR[�LV�D�WKHRUHWLFDO�SRVVLELOLW\�WR�WDNH�LQWR�DFFRXQW�
EXW�WKDW� LQ�PRVW�FDVHV� LW� LV�YHU\�XQOLNHO\�WKDW�FOLPDWH�FKDQJH�SROLFLHV�EDFNÀUH�GXH�WR�JUHHQ�
SDUDGR[��)LQDOO\��VHFWLRQ���FRQFOXGHV��

,W�LV�ZRUWK�HPSKDVLVLQJ�WKDW�WKLV�DUWLFOH�GRHV�QRW�TXHVWLRQ�WKH�JUHHQ�SDUDGR[�FRQFHSW�RU�
HYHQ�LWV�SRWHQWLDO�H[LVWHQFH�DV�LW�FRQVLGHUV�WKDW�WKHUH�LV�D�FDVH�IRU�WKH�JUHHQ�SDUDGR[��:KDW�LV�
TXHVWLRQHG�LV�WKH�JUHDW�SUDFWLFDO�UHOHYDQFH�WKDW�WKH�JUHHQ�SDUDGR[�DFFRUGLQJ�WR�6LQQ�ZRXOG�
KDYH��6LQFH�WKH�LQLWLDO�FRQWULEXWLRQV�RI�WKLV�DXWKRU��WKHUH�KDV�EHHQ�H[WHQVLYH�OLWHUDWXUH�RQ�WKH�
subject that in many cases has been aimed precisely at qualifying or criticising the conclusions 
RI�6LQQ��+RZHYHU��KLV�VHPLQDO�FRQWULEXWLRQV�FRQWLQXH�WR�KDYH�VWURQJ�LQÁXHQFH�

2. The green paradox according to Sinn

+DQV�:HUQHU� 6LQQ� SRSXODULVHG� WKH� WHUP� JUHHQ� SDUDGR[� LQ� DUWLFOHV� SXEOLVKHG� LQ� VHYHUDO�
QHZVSDSHUV�DQG�PDJD]LQHV�LQ�YDULRXV�FRXQWULHV��LQ�KLV������ERRN�Das Grüne Paradoxon, which 
JHQHUDWHG�PXFK�SROLWLFDO�GHEDWH� LQ�*HUPDQ\�� DQG� LQ� LWV�(QJOLVK�YHUVLRQ�The Green Paradox 
SXEOLVKHG�LQ�������7KH�WHUP�DOVR�SURYRNHG�PXFK���DFDGHPLF�GHEDWH��DQ�H[DPSOH�RI�ZKLFK�LV�
WKH������VSHFLDO�LVVXH�RI�WKH�Review of Environmental Economics and Policy��-HQVHQ et al.,�������

7KH�UHDVRQDEOH�SRLQW�RI�GHSDUWXUH�RI�6LQQ��������������LV�WKDW�LW�LV�QDLYH�WR�WKLQN�WKDW�WKH�
HͿHFWV�RI�GHPDQG6�DQG�WD[�SROLFLHV�ZLOO�QRW�GHSHQG�RQ�KRZ�WKH�IRVVLO�IXHO�RZQHUV�UHDFW��6XSSO\�
PDWWHUV��7KLV�LV�LQGLVSXWDEOH��DV�FDQ�EH�VHHQ�LQ�D�YHU\�H[WUHPH�H[DPSOH��/HW�PH�DVVXPH�WKDW�
IRVVLO�IXHO�VXSSO\�ZDV�WRWDOO\�LQHODVWLF��WKDW�LV�WR�VD\��RZQHUV�FRQWLQXH�WR�VHOO�H[DFWO\�WKH�VDPH�
TXDQWLWLHV�DIWHU�WKH�DQQRXQFHPHQW�RU�LPSOHPHQWDWLRQ�RI�FOLPDWH�FKDQJH�SROLFLHV��,Q�WKLV�FDVH��
WKH�XQLTXH�HͿHFW�RI�WKHVH�SROLFLHV�ZRXOG�EH�WKH�IDOO�LQ�IRVVLO�IXHOV�SULFHV�EXW�QRW�LQ�WKH�TXDQWLWLHV�
VROG�RU��LQ�WKH�FDVH�RI�WD[HV��WKH�HͿHFW�ZRXOG�EH�SXUHO\�UHGLVWULEXWLYH��UHVRXUFH�RZQHUV�ZRXOG�
HDUQ�OHVV�PRQH\�DW�WKH�H[SHQVH�RI�WD[�UHYHQXHV�ZLWKRXW�YDU\LQJ�DPRXQWV�VROG��

%XW�6LQQ·V�DUJXPHQW�JRHV�IDU�EH\RQG�SRLQWLQJ�RXW�WKH�FOHDU�²EXW�PDQ\�WLPHV�IRUJRWWHQ��
LPSRUWDQFH� RI� VXSSO\�� 6LQQ� DUJXHV� WKDW� WKH� HͿHFW� RI� GHPDQG� DQG� WD[� SROLFLHV� ZLOO� OLNHO\�
DFFHOHUDWH�FOLPDWH�FKDQJH�LI�SROLFLHV�EHFRPH�VWURQJHU�RYHU�WLPH��DV�LW�LV�RIWHQ�SURSRVHG��DQG�
VHHPV� UHDVRQDEOH� IRU� WKH�SUDFWLFDO�YLDELOLW\�RI�D�JOREDO� WUDQVLWLRQ� WR�D�GHFDUERQLVHG�HQHUJ\�
��,�XVH�WKH�WHUP�GHPDQG�SROLFLHV�LQ�WKLV�DUWLFOH�LQ�D�YHU\�EURDG�VHQVH�HYHQ�LQFOXGLQJ�VRFLDO�PRYHPHQWV�WKDW�SURPRWH�OHVV�FDU�
ERQ�LQWHQVLYH�OLIHVW\OHV�
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PRGHO��,Q�KLV�RZQ�ZRUGV��´3ROLFLHV�DLPHG�DW�OLPLWLQJ�RU�UHGXFLQJ�WKH�SRVVLELOLW\�RI�JHQHUDWLQJ�
UHVRXUFH�GHULYHG� UHYHQXHV� LQ� WKH� IXWXUH� ZLOO� LQGXFH� UHVRXUFH� RZQHUV� WR� EULQJ� WKHLU� VDOHV�
IRUZDUG�WR�WKH�SUHVHQW��7KLV��LQ�WXUQ��ZLOO�GHSUHVV�FXUUHQW�PDUNHW�SULFHV�DQG�LQFUHDVH�UHVRXUFH�
GHPDQG�� WKXV� DFFHOHUDWLQJ� JOREDO�ZDUPLQJµ� �6LQQ�� ������ S������� 7KH� LGHD� LV� WKH� IROORZLQJ��
)RVVLO�IXHO�RZQHUV�ZLOO�SUHIHU� WR�VHOO� WKHLU�YDOXDEOH�UHVRXUFHV�ZKHQ�SROLFLHV�DJDLQVW�FOLPDWH�
FKDQJH�DUH�VWLOO� UHODWLYHO\� WLPLG�IRU� IHDU� WKDW� LQ� WKH� IXWXUH��ZKHQ�SROLFLHV�DUH�VWURQJHU�� WKHLU�
UHQWV�ZLOO�EH�ORZHU��RU�ZLOO�FRPSOHWHO\�GLVDSSHDU��%\�XVLQJ�KLV�RZQ�FRPSDULVRQ��IURP�WKH�SRLQW�
RI�YLHZ�RI�UHVRXUFH�RZQHUV��WKH�SURVSHFW�RI�DQ�LQFUHDVLQJO\�DPELWLRXV�FOLPDWH�FKDQJH�SROLF\�
FDQ�EH�VHHQ�DV�WKH�SHUVSHFWLYH�RI�D�IXWXUH�´H[SURSULDWLRQµ�RI�WKHLU�UHVRXUFHV��DQG�JLYHQ�WKLV�
SHUVSHFWLYH�LW�ZRXOG�EH�EHWWHU�WR�VHOO�WKH�UHVRXUFH�DV�VRRQ�DV�SRVVLEOH�DQG�WKXV�WKH�DPRXQW�
sold, and in consequence the carbon emissions, would increase.

The Green Paradox book GLVWLOV�ÀUVW�RI�DOO�D�FULWLTXH�RI�*HUPDQ�́ JUHHQµ�SROLFLHV�WKDW�DFFRUGLQJ�
to the author would imply enormous costs for the country but whose only results would be 
WR�LQFUHDVH�HPLVVLRQV�RI�FRXQWULHV�WKDW�GR�QRW�PDNH�WKH�VDPH�FRPPLWPHQWV��FDUERQ�OHDNDJH�� 
DQG� DW� WKH� JOREDO� OHYHO�ZRXOG�QRW� OHDG� WR� OHVV� HPLVVLRQV�EXW�PRUH� HPLVVLRQV� WR� WKH� H[WHQW�
WKDW�WKHUH�LV�DQ�H[SHFWDWLRQ�WKDW�WKH�PHDVXUHV�ZLOO�KDUGHQ�DQG�JHQHUDOLVH�LQ�WKH�IXWXUH�DV�LV�
SUHFLVHO\�WKHLU� LQWHQWLRQ��´*UHHQµ�SROLF\�ZRXOG�EH�ZHOO�LQWHQWLRQHG��EXW�QRW�HͿHFWLYH��´7KH�
URDG�WR�KHOO��DIWHU�DOO��LV�SDYHG�ZLWK�JRRG�LQWHQWLRQVµ��6LQQ��������S�������7KH�FRQFOXVLRQ�RQ�
FOLPDWH�FKDQJH�SROLFLHV�LV�YHU\�SHVVLPLVWLF�DQG�QRW�RQO\�IRU�UHJLRQDO�RU�QDWLRQDO�SROLFLHV�EXW�
DOVR�IRU�SROLFLHV�VXFK�DV�JOREDO�FDUERQ�WD[HV�GHIHQGHG�E\�PDQ\�HFRQRPLVWV��%DUDQ]LQL�et al., 
������%R\FH���������$OPRVW�WKH�RQO\�H[FHSWLRQ�ZRXOG�EH�DQ�HͿHFWLYH�JOREDO�HPLVVLRQV�UDWLRQLQJ�
policy��DQG�HYHQ�LQ�WKLV�FDVH�LI�WKH�SHULRG�EHWZHHQ�WKH�DQQRXQFHPHQW�RI�WKLV�SROLF\�DQG�LWV�
HͿHFWLYH�LPSOHPHQWDWLRQ�ZHUH�WRR�ORQJ��WKH�SUREOHP�RI�WKH�JUHHQ�SDUDGR[�ZRXOG�DSSHDU�

3. The green paradox in a very simple Hotelling model

7KH�FRQWULEXWLRQV�RI�6LQQ��������������DQG�WKH�PRVW�SDUW�RI�WKH�JUHHQ�SDUDGR[�OLWHUDWXUH�LV�EDVHG�
RQ�WKH�PRGHO�RI�+DUROG�+RWHOOLQJ��������WKDW�VWLOO�WRGD\�UHPDLQV�WKH�LQGLVSXWDEOH�UHIHUHQFH�RI�
QHRFODVVLFDO�HFRQRPLF�WKHRU\�RQ�WKH�SULFH�RI�QRQ�UHQHZDEOH�UHVRXUFHV��$OWKRXJK�WKH�PRGHO�LV�
ZHOO�NQRZQ��LW�LV�ZRUWK�UHPHPEHULQJ�LWV�EDVLF�SRLQWV��)RU�WKDW��,�ZLOO�XVH�D�YHU\�VLPSOH�YHUVLRQ�
RI�WKH�PRGHO��ZKLFK�LV�VX΀FLHQW�WR�XQGHUVWDQG�WKH�JUHHQ�SDUDGR[�FRQFHSW�

$�VLWXDWLRQ�RI�SHUIHFW�FRPSHWLWLRQ�LV�DVVXPHG��LQ�WKH�VHQVH�WKDW�WKH�UHVRXUFH�RZQHUV�KDYH�
QR�PDUNHW�SRZHU��WKDW�LV��WKH\�WKLQN�WKDW�WKHLU�LQGLYLGXDO�GHFLVLRQV�GR�QRW�DͿHFW�WKH�SULFH�DW�
DOO��$OO�WKH�UHVRXUFH�VWRFN�LV�KRPRJHQRXV�DQG�WKH�XQLW�H[WUDFWLRQ�FRVW�LV�FRQVWDQW��7KH�VFDUFLW\�
of the resource gives rise to a resource rent �RU�UR\DOW\���D�SRVLWLYH�GLͿHUHQFH�EHWZHHQ�WKH�VHOOLQJ�

��6LQQ��������GRHV�QRW�XVH�FDUERQ�OHDNDJH�LQ�WKH�PRVW�XVXDO�VHQVH�RI�VXEVWLWXWLRQ�RI�GRPHVWLF�SURGXFWLRQV�E\�LPSRUWV�QRW�
DͿHFWHG�E\�WKH�GRPHVWLF�SROLF\��DV�P\VHOI�LQ�VHFWLRQ�����+LV�H[SODQDWLRQ�LV�OLQNHG�WR�WKH�JOREDO�FKDUDFWHU�RI�IRVVLO�IXHO�PDUNHWV��
He argues that when demand for fossil fuels declines in a country, global demand will decline and prices will fall and this will 
RͿVHW�WKH�GHFUHDVH�LQ�VDOHV�DQG�HPLVVLRQV�LQ�WKH�FRXQWU\�LQ�IDYRXU�RI�HPLVVLRQV�LQ�RWKHU�FRXQWULHV��$�SDUWLDO�FDUERQ�OHDNDJH�
LQ�WKLV�VHQVH�LV�D�UHDO�SRVVLELOLW\�HVSHFLDOO\�LQ�WKH�VKRUW�WHUP��EXW�FDUERQ�OHDNDJH�LV�QRW�WKH�REMHFW�RI�WKLV�DUWLFOH�DQG�,�ZLOO�OLPLW�
P\VHOI�WR�WKH�JUHHQ�SDUDGR[�FRQFHSW�LQ�6LQQ�V�GHÀQLWLRQ��+RZHYHU��VRPH�DXWKRUV�DQDO\VH�FDUERQ�OHDNDJH�DQG�JUHHQ�SDUDGR[�
LQ�WKH�VDPH�FRQFHSWXDO�IUDPHZRUN��´:H�GHÀQH�OHDNDJH�DV�WKH�VKLIW� LQ�HPLVVLRQV�IURP�WKH�IXWXUH�WR�WKH�SUHVHQW��WHPSRUDO�
OHDNDJH��RU�IURP�FRQIRUPLQJ�WR�QRQ�FRQIRUPLQJ�FRXQWULHV��VSDWLDO�OHDNDJH�µ��0LFKLHOVHQ��������S����

��7KH�HPLVVLRQV�WUDGH�V\VWHPV�LQ�RQO\�D�FRXQWU\�RU�UHJLRQ�ZRXOG�EH�DͿHFWHG��DFFRUGLQJ�WR�6LQQ���������E\�WKH�VDPH�SUREOHPV�
as most policies because they do not stablish a global limit for carbon emissions.
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SULFH�DQG�WKH�H[WUDFWLRQ�FRVW��0RUHRYHU��LW�LV�DVVXPHG�WKDW�WKH�TXDQWLW\�GHPDQGHG�LV�QXOO�LI�WKH�
SULFH�LV�KLJKHU�WKDQ�D�SULFH�WKDW�LV�QRUPDOO\�NQRZQ�DV�WKH�FKRNH�SULFH�

+RWHOOLQJ�DQDO\VHV�WKH�SDWK�RU�WUDMHFWRU\�RI�SULFHV�DQG�H[WUDFWLRQV�RI�´HTXLOLEULXPµ9 that it 
LV�FRPSDWLEOH�ZLWK�D�PD[LPLVLQJ�EHKDYLRXU�RI�WKH�RZQHUV��WKDWCV�WR�VD\��ZLWK�WKH�REMHFWLYH�RI�
PD[LPLVLQJ�WKH�SUHVHQW�YDOXH�RI�WKHLU�UHVRXUFH�UHQWV��7KH�SDWK�ZLOO�GHSHQG�RQ�WKH�LQWHUHVW�UDWH�
L��WKH�WRWDO�UHVRXUFH�VWRFN�DQG�WKH�SUHVHQW�DQG�IXWXUH�GHPDQG�IXQFWLRQV�DQG�H[WUDFWLRQ�FRVWV��
7KH�WZR�FRQGLWLRQV�DUH��

���7KH�UHVRXUFH� UHQW� U� �QHW�SULFH�RI�H[WUDFWLRQ�FRVW��PXVW� LQFUHDVH�DW�D� UDWH�HTXDO� WR� WKH�
LQWHUHVW�UDWH�L�

,Q�RWKHU�ZRUGV��WKH�GLVFRXQWHG�UHQW�VKRXOG�EH�FRQVWDQW�DORQJ�WKH�WLPH��7KLV�LV�WKH�IDPRXV�
Hotelling rule. The reason for this condition is that if the price grew at a higher rate, there 
ZRXOG�EH�RSSRUWXQLWLHV�WR�LQFUHDVH�WKH�SUHVHQW�YDOXH�RI�WKH�UHQW�E\�SRVWSRQLQJ�VDOHV��DQG�LQ�
FDVH�WKH�SULFH�JUHZ�DW�D�VORZHU�SDFH��LW�ZRXOG�EH�SURÀWDEOH�WR�DGYDQFH�VDOHV��

���7KH�UHVRXUFH�VWRFN�VKRXOG�EH�FRPSOHWHO\�H[KDXVWHG�MXVW�DW�WKH�WLPH�WKH�SULFH�UHDFKHV�WKH�
FKRNH�SULFH��,I�WKH�UHVRXUFH�LV�H[KDXVWHG�EHIRUH�WKH�SULFH�LV�VR�KLJK�WKDW�WKH�GHPDQG�LV�QXOO��DV�
LI�WKHUH�LV�D�SDUW�RI�WKH�VWRFN�WKDW�UHPDLQV�DV�XQVROG�UHVRXUFH��VRPH�RZQHUV�FRXOG�LQFUHDVH�WKHLU�
UHQWV�GHOD\LQJ�RU�DGYDQFLQJ�VRPH�VDOHV�

8VLQJ�WKLV�W\SH�RI�PRGHO��ZH�FDQ�VHH�KRZ�FOLPDWH�FKDQJH�SROLFLHV�ZLOO�DͿHFW�WKH�HTXLOLEULXP�
IRVVLO� IXHO�SULFH�SDWK��/HW�PH� ORRN�DW� WKH�FDVH�RI�JOREDO�FDUERQ�WD[HV� LQ�ZKLFK�6LQQ�IRFXVHV�
HVSHFLDOO\�XVLQJ�LW�DV�D�EHQFKPDUN�IRU�PRVW�FOLPDWH�FKDQJH�SROLFLHV��:H�FDQ�FRPSDUH�D�VLWXDWLRQ�
ZLWKRXW�FDUERQ�WD[HV�ZLWK�D�VLWXDWLRQ�LQ�ZKLFK�D�JOREDO�FDUERQ�WD[�LV�LQWURGXFHG��,Q�WKLV�QHZ�
VLWXDWLRQ�� LW� LV�WKH�QHW�SULFH�QRW�RQO\�RI�WKH�H[WUDFWLRQ�FRVW�EXW�DOVR�RI�WKH�WD[�ZKLFK�VKRXOG�
IROORZ� WKH�+RWHOOLQJ� UXOH��7KH�PDWKHPDWLFDO� FRQFOXVLRQ� LV� WKDW� LI� WKH�FDUERQ� WD[�JUHZ�RYHU�
WLPH�DW�D�UDWH�KLJKHU�WKDQ�WKH�UDWH�RI�LQWHUHVW��WKH�WD[�ZLOO�OHDG�WR�DGYDQFH�DQG�QRW�GHOD\�WKH�
H[WUDFWLRQ�RI�IRVVLO�IXHOV��7KHUHIRUH��WKH�FXUUHQW�ÀQDO�SULFHV��LQFOXGLQJ�WKH�WD[���VKRXOG�IDOO�WR�
UHDFK�D�QHZ�HTXLOLEULXP�FRPSDWLEOH�ZLWK�WKH�PD[LPLVDWLRQ�RI�SUHVHQW�YDOXH�RI�UHVRXUFH�UHQWV��
ORZHU�SULFHV�ZLOO�LPSO\�PRUH�IRVVLO�IXHO�XVH�DQG�PRUH�HPLVVLRQV��7KLV�LV�WKH�JUHHQ�SDUDGR[�

,W�LV�LPSRUWDQW�WR�HPSKDVLVH�WKDW�WKH�FRQFOXVLRQ�UHIHUV�LQ�IDFW�QRW�WR�DQ\�LQWURGXFWLRQ�RI�
FDUERQ�WD[HV�EXW�RQO\� WR� WKH� LQWURGXFWLRQ�RI� WD[HV� WKDW�VLJQLÀFDQWO\� LQFUHDVH�RYHU� WLPH��)RU�
LQVWDQFH��D�FRQVWDQW�FDUERQ�WD[�ZRXOG�UHGXFH�FXUUHQW�H[WUDFWLRQ�LQ�IDYRXU�RI�IXWXUH�H[WUDFWLRQ��
,Q�DQ\�FDVH��LI�WKH�PRGHO�LPSOLFDWLRQV�ZHUH�DSSOLFDEOH�WR�WKH�UHDO�ZRUOG��LW�ZRXOG�EH�YHU\�EDG�
QHZV�IRU�PDQ\�FDUERQ�WD[��DQG�RWKHU�FOLPDWH�FKDQJH�SROLF\��SURSRVDOV��,W�LV�YHU\�GL΀FXOW�WKDW�
SHRSOH�DFFHSW�KLJK�WD[HV��DQG�LQ�JHQHUDO�VWURQJ�FOLPDWH�FKDQJH�SROLFLHV��LPPHGLDWHO\�DQG�D�
ZD\�RI�UHGXFLQJ�UHVLVWDQFH�WR�FDUERQ�WD[HV�LV�SKDVLQJ�WKHP�RYHU�WLPH��&DUDWWLQL��&DUYDOKR�DQG�
)DQNKDXVHU��������

4. Beyond the simplest Hotelling models

6HYHUDO� DXWKRUV� KDYH� HPSKDVLVHG� WKDW� FDUERQ� WD[HV� ²DQG� RWKHU� FOLPDWH� FKDQJH� SROLFLHV��
ZLOO�KDYH��XVLQJ� WKH�(GHQIKRHU�DQG�.DONXKO� ������� WHUPV��QRW�RQO\�D� timinJ eͿect�� DͿHFWLQJ�
LQWHUWHPSRUDO�UHDOORFDWLRQ�RI�UHVRXUFH�H[WUDFWLRQ�EXW�DOVR�D�volume eͿect��ORZHULQJ�FXPXODWLYH�
IXWXUH�H[WUDFWLRQ�
��/DWHU��,�ZLOO�GHDO�FULWLFDOO\�ZLWK�WKH�LPSOLFLW�FRQFHSW�RI�HTXLOLEULXP�LQ�+RWHOOLQJ��������ZKLFK�FKDUDFWHULVHV�WKH�HFRQRPLF�
WKHRU\�RQ�QRQ�UHQHZDEOH�UHVRXUFHV�LQVSLUHG�E\�KLV�DUWLFOH�
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not affect the price at all. All the resource stocJ is homogenous and the unit 

eWtraction cost is constant. 5he scarcity of the resource gives rise to a reFBHrce 

rent (or royalty), a positive difference between the selling price and the eWtraction 

cost. Moreover, it is assumed that the quantity demanded is null if the price is 

higher than a price that is normally Jnown as the choJe price. 

Hotelling analyses the path or trajectory of prices and eWtractions of 

�equilibrium�30 that it is compatible with a maWimising behaviour of the owners, 

that?s to say, with the objective of maWimising the present value of their resource 

rents. 5he path will depend on the interest rate i, the total resource stocJ and the 

present and future demand functions and eWtraction costs. 5he two conditions are:  

1) 5he resource rent r (net price of eWtraction cost) must increase at a rate equal to 

the interest rate i: 

rt � ro (1�i)t   or, in continuous terms,  rt � ro eit  

In other words, the discounted rent should be constant along the time. 5his is the 

famous �Btelling rHle. 5he reason for this condition is that if the price grew at a 

higher rate, there would be opportunities to increase the present value of the rent 

by postponing sales; and in case the price grew at a slower pace, it would be 

profitable to advance sales.  

2) 5he resource stocJ should be completely eWhausted just at the time the price 

reaches the choJe price. If the resource is eWhausted before the price is so high 

that the demand is null, as if there is a part of the stocJ that remains as unsold 

resource, some owners could increase their rents delaying or advancing some 

sales. 

Using this type of model, we can see how climate change policies will affect 

the equilibrium fossil fuel price path. Let me looJ at the case of global carbon taWes 

in which Sinn focuses especially using it as a benchmarJ for most climate change 

																																																													
30  Later, I will deal critically with the implicit concept of equilibrium in Hotelling (1931) 
which characterises the economic theory on non-renewable resources inspired by his 
article.  
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7KH�SRVVLELOLW\�RI�D�YROXPH�HͿHFW�FRXOG�UDLVH�HYHQ� LQ�D�VLPSOH�+RWHOOLQJ�PRGHO�ZLWK�D�
KRPRJHQHRXV�UHVRXUFH�DV�LW�LV�DVVXPHG�LQ�WKH�SUHYLRXV�VHFWLRQ��(YHQ�LQ�WKLV�FDVH��DQ�H[FOXVLYH�
IRFXV�RQ�WKH�WLPLQJ�HͿHFW�LV�RQO\�MXVWLÀHG�LI�ZH�DVVXPH�WKDW�WKH�VFDUFLW\�UHVRXUFH�UHQW�LV�DOZD\V�
SRVLWLYH��+RZHYHU��LI�WKH�FDUERQ�WD[�ZDV�VX΀FLHQWO\�KLJK��WKH�UHVRXUFH�UHQW�ZRXOG�GLVDSSHDU�
DQG�WKH�ÀQDO�SULFH�ZRXOG�LQFUHDVH�DQG�EH�GHWHUPLQHG�E\�WKH�VXP�RI�WKH�H[WUDFWLYH�FRVW�DQG�WKH�
WD[�����+RHO��������(GHQIKRHU�DQG�.DONXKO��������

+RZHYHU��WKH�PDLQ�REMHFWLRQ�WR�IRUJHWWLQJ�WKH�YROXPH�HͿHFW�LV�WKDW�FRDO��RLO�RU�JDV�UHVRXUFHV�
DUH�QRW�KRPRJHQRXV�DW�DOO��7KH�H[WUDFWLRQ�FRVWV�DUH�YHU\�GLͿHUHQW�LQ�GLͿHUHQW�VLWHV��8VLQJ�D�
+RWHOOLQJ�PRGHO�ZLWK�KHWHURJHQHRXV�UHVRXUFHV��+RHO��������FRQFOXGHV�WKDW�´VRPH�UHVRXUFHV�
WKDW�ZRXOG�KDYH�EHHQ�H[WUDFWHG�LI�WKHUH�ZHUH�QR�FDUERQ�WD[�ZLOO�WKXV�EH�OHIW�XQH[WUDFWHG�ZLWK�D�
SRVLWLYH�FDUERQ�WD[��7RWDO�HPLVVLRQV�WKHUHIRUH�GHFOLQH�DV�D�UHVSRQVH�WR�D�FDUERQ�WD[��QR�PDWWHU�
ZKDW� WLPH�SURÀOH� WKH� FDUERQ� WD[�KDV�µ� �+RHO�� ������ ���� 7KH� HͿHFW� RI� FDUERQ� WD[HV� FRXOG�EH�
H[WHQGHG�WR�RWKHU�FOLPDWH�FKDQJH�SROLFLHV��VHH�DOVR�YDQ�GHU�3ORHJ��������

6LQQ� IRFXVHG� RQO\� RQ� � WHPSRUDO� UHDOORFDWLRQ� RI� UHVRXUFH� H[WUDFWLRQ� DQG�GRXEWHG� DERXW�
WKH�SUDFWLFDO�UHOHYDQFH�RI�WKH�SUHYLRXV�FRQVLGHUDWLRQV��EDVLFDOO\�DUJXLQJ�WKDW�ZH�GR�QRW�NQRZ�
WKH�WHFKQRORJLHV�DQG�SUHIHUHQFHV�LQ�D�YHU\�GLVWDQW�DQG�XQFHUWDLQ�IXWXUH�DQG�LQ�FRQVHTXHQFH�
ZH�FDQQRW�DVVXPH�WKDW�VRPH�UHVRXUFHV�ZLOO�QHYHU�EH�H[SORLWHG��6LQQ�������������VHH�DOVR�6LQQ��
������SS�����������2I�FRXUVH��QRERG\�NQRZV�ZKDW�FRXOG�KDSSHQ�LQ�WKH�QH[W�FHQWXULHV�RU�HYHQ�
PLOOHQQLXPV��EXW�WKH�UHOHYDQW�WKLQJ��LQ�SROLWLFDO�WHUPV��LV�KRZ�FOLPDWH�SROLFLHV�FDQ�LQÁXHQFH�
the amount of fossil fuels that now and in the coming decades –we could say in this century, 
DGRSWLQJ�WKH�XVXDO�WHPSRUDO�SHUVSHFWLYH�RI�WKH�FDUERQ�EXGJHW�FRQFHSW��ZLOO�EH�H[WUDFWHG��

$V�VHYHUDO�DXWKRUV�KDYH�HPSKDVLVHG��ZH�VKRXOG�GLVWLQJXLVK�EHWZHHQ�JUHHQ�SDUDGR[� LQ�
D�ZHDN� VHQVH� DQG�JUHHQ�SDUDGR[� LQ� D� VWURQJ� VHQVH� �*HUOJK�� ������%DUDQ]LQL� DQG�&DUDWWLQL��
������-HQVHQ�et al.,��������$�SROLF\�DJDLQVW�FOLPDWH�FKDQJH�FRXOG�FDXVH�WKH�SDUDGR[�LQ�D�ZHDN�
VHQVH�E\�DGYDQFLQJ�HPLVVLRQV�LQ�VRPH�SHULRG�EXW�LWV�JOREDO�HͿHFW�RQ�FOLPDWH�FKDQJH�FRXOG�EH�
MXGJHG�EHQHÀFLDO�LI�HPLVVLRQV�DUH�ODWHU�VX΀FLHQWO\�UHGXFHG�11�,Q�WKLV�FDVH��JUHHQ�SDUDGR[�GLG�
QRW�EDFNÀUH�WKH�EHQHÀWV�RI�WKH�SROLF\�HYHQ�WKRXJK�LW�ZRXOG�UHGXFH�WKHVH�EHQHÀWV�DQG�LW�ZRXOG�
EH�YHU\�UHOHYDQW�WR�DQDO\VH�KRZ�WR�DYRLG�²RU�DW�OHDVW�UHGXFH��JUHHQ�SDUDGR[�

5. Hotelling models: a problematic idea of equilibrium

7KH� ����� +RWHOOLQJ� DUWLFOH� ZDV� D� YHU\� LPSRUWDQW� FRQWULEXWLRQ� EHFDXVH� LW� HPSKDVLVHG� WKDW�
RZQHUV�RI� H[KDXVWLEOH� UHVRXUFHV� VKRXOG� ORRN�QRW�RQO\� DW� WKH�SUHVHQW�� EXW� DOVR� WRZDUGV� WKH�
IXWXUH�� LI� WKH\�ZDQW�WR�PD[LPLVH�WKHLU�UHQWV��%XW��DV�ZH�KDYH�VHHQ��KH�ZHQW�IDU�EH\RQG�WKLV�
LPSRUWDQW�LGHD��+H�XVHG�KLV�PRGHO�DV�D�WKHRUHWLFDO�WRRO�IRU�H[SODLQLQJ�WKH�HͿHFWLYH�SULFH�SDWK�
RI�QRQ�UHQHZDEOH�UHVRXUFHV��LQ�FRQGLWLRQV�RI�SHUIHFW�FRPSHWLWLRQ���7KXV��KLV�WKHRU\�KDV�EHHQ�
LQWHUSUHWHG�DV�D�WKHRU\�DERXW�WKH�PDUNHW�HTXLOLEULXP�SULFHV��7KLV�LV�FHUWDLQO\�WKH�FDVH�RI�6LQQ��

���2EYLRXVO\��WKH�ÀQDO�SULFH�VKRXOG�DOVR�FRYHU�RWKHU�FRVWV�VXFK�DV�WUDQVSRUW�FRVW�WKDW�KDYH�QRW�EHHQ�FRQVLGHUHG�LQ�WKLV�DUWLFOH�
for the simplicity of the argument.

���*HUODJK��������GHÀQHV�JUHHQ�SDUDGR[�LQ�D�VWURQJ�VHQVH�ZKHQ�D�SROLF\�QRW�RQO\�SURYRNHV�PRUH�FXUUHQW�HPLVVLRQV�EXW�DOVR�
´LQFUHDVHV�FXPXODWLYH�GDPDJHV�DVVRFLDWHG�ZLWK�HPLVVLRQV�DV�ZHOO��HYDOXDWHG�DW�WKH�QHW�SUHVHQW�YDOXHµ��S������,�XVH�WKH�WHUP�
PRUH�ORRVHO\�ZLWKRXW�D�SUHFLVH�GHÀQLWLRQ�EHFDXVH�,�FRQVLGHU�WKLV�GHÀQLWLRQ�YHU\�SUREOHPDWLF��&OLPDWH�FKDQJH�DͿHFWV�GLͿHUHQW�
JHQHUDWLRQV�DQG�GLVFRXQWLQJ�WKH�IXWXUH�LQ�VRFLDO�HYDOXDWLRQ��DV�LQ�FDOFXODWLRQV�RI�VRFLDO�FRVW�EHQHÀW�DQDO\VLV��FDQ�EH�FRQVL�
GHUHG�GLVFULPLQDWRU\�DJDLQVW�IXWXUH�JHQHUDWLRQV��6HH�$]DU�DQG�6WHUQHU���������0DUWtQH]�$OLHU�DQG�5RFD�-XVPHW��������DQG�
/ODYDGRU��5RHPHU�DQG�6LOYHVWUH��������
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ZKR� IRFXVHV� RQ� KRZ�GLͿHUHQW� SROLFLHV� DͿHFW� WKH� ´PDUNHW� HTXLOLEULXP� �LQ� WKH� VHQVH� RI� WKH�
+RWHOOLQJ�UXOH��LQ�ZKLFK�WKH�UHVRXUFH�RZQHUV�DUH�LQGLͿHUHQW�EHWZHHQ�VHOOLQJ�QRZ�DQG�VHOOLQJ�
ODWHUµ��6LQQ��������������

+RZHYHU��WKH�+RWHOOLQJ�SULFH�SDWK�FDQ�KDUGO\�EH�FRQVLGHUHG�DQ�HTXLOLEULXP�SDWK�LQ�WKH�
XVXDO�VHQVH�RI�WKH�WHUP�´HTXLOLEULXPµ��WKDW�LV�WR�VD\��LQ�WKH�VHQVH�WKDW�WKHUH�DUH�VRPH�IRUFHV�WKDW�
SUHVV�WR�PRYH�WKH�SULFH�WRZDUGV�WKH�HTXLOLEULXP�SULFH�ZKHQ�WKH�FXUUHQW�SULFH�GLͿHUV�IURP�WKLV�
RQH��2QH�WKLQJ�LV�WKDW�WKHUH�LV�D�VLQJOH�SULFH�SDWK�WKDW�H[�SRVW�LV�FRPSDWLEOH�ZLWK�PD[LPLVLQJ�
WKH��SUHVHQW�YDOXH�RI�WKH��UHQWV�E\�DOO�WKH�RZQHUV��DQG�DQRWKHU�YHU\�GLͿHUHQW�WKLQJ�LV�WKDW�WKHUH�
DUH�VRPH�PHFKDQLVPV�WKDW�GHWHUPLQH�WKDW�HͿHFWLYH�PDUNHW�SULFH�ZLOO�WHQG�WR�WKLV�SDWK�ZKHQ�
WKH�IXWXUH�LV�XQFHUWDLQ��7KLV�LV�WKH�NH\�WKHRUHWLFDO�ZHDNQHVV�RI�WKH�+RWHOOLQJ�PRGHO�WKDW�KDV�
DOPRVW�DOZD\V�EHHQ�IRUJRWWHQ�RU�DW�OHDVW�PXFK�XQGHUYDOXHG�12

7KH�IDFW�LV�WKDW�QRERG\�NQRZV�ZKHWKHU�WKH�SULFH�LV�RU�LV�QRW�WKH�́ ULJKWµ�RQH�LQ�WKH�VHQVH�WKDW�
LW�GRHV�QRW�DOORZ�WR�REWDLQ�PRUH�UHQWV�E\�GHOD\LQJ�RU�DGYDQFLQJ�WKH�VDOHV�RI�WKH�UHVRXUFH��7KH�
UHDVRQ�LV�YHU\�VLPSOH��QRERG\�KDV��QRU�FDQ�DQ\RQH�KDYH��WKH�UHOHYDQW�LQIRUPDWLRQ��LQFOXGLQJ�
KRZ�GHPDQG�DQG�H[WUDFWLRQ�WHFKQRORJLHV�ZLOO�HYROYH�LQ�WKH�IXWXUH��7KH�XVXDO�H[SOLFLW�RU�LPSOLFLW�
LGHD�WR�WU\�WR�DQVZHU�WKLV�FULWLFLVP�LV�UHSODFLQJ�WKH�ODFN�RI�LQIRUPDWLRQ�DERXW�WKH�IXWXUH�ZLWK�
WKH�H[SHFWDWLRQV�DERXW�WKH�IXWXUH��%XW�WKLV�GRHV�QRW�VROYH�WKH�SUREOHP��$Q\�UHDVRQDEOH�LGHD�
RI�HTXLOLEULXP�LQ�D�FRPSHWLWLYH�PDUNHW�VKRXOG�EH�EDVHG�RQ�SODXVLEOH�UHVSRQVHV�E\�LQGLYLGXDO�
SULFH�WDNHUV� WR� VLJQDOV� SURYLGHG� E\� WKH� PDUNHW� LWVHOI� DQG� QRW� LQ� FRPSOH[� PDWKHPDWLFDO�
FDOFXODWLRQV�XVLQJ�XQFHUWDLQ�YDULDEOHV�

$FWXDOO\��RZQHUV�PDNH�GHFLVLRQV�LQ�D�FRQWH[W�LQ�ZKLFK�WKHLU�H[SHFWDWLRQV�DERXW�WKH�IXWXUH�
DUH�GLYHUVH�DQG�JHQHUDOO\�SRRUO\�GHÀQHG��7KLV�LV�QRW�WR�VD\�WKDW�LGHDV�DERXW�WKH�IXWXUH�DQG�
SRVLWLYH�RU�QHJDWLYH�QHZV�IRU�RZQHUV�GR�QRW�LQÁXHQFH�WKHLU�GHFLVLRQV�7KHUH�LV�QR�GRXEW�WKDW�
QHZ� LPSRUWDQW� GDWD� �RU� QHZ� GRPLQDQW� H[SHFWDWLRQV�� RQ� ²IRU� LQVWDQFH�� UHQHZDEOH� HQHUJ\�
WHFKQRORJLFDO� GHYHORSPHQW�� GLVFRYHU\� RI� QHZ� UHVHUYHV� RU� FOLPDWH� FKDQJH� DJUHHPHQWV� FDQ�
LQÁXHQFH�WKH�RZQHUV��GHFLVLRQV�DQG�WKH�SULFHV��EXW�LW�LV�QRW�FOHDU�DW�DOO�LQ�ZKLFK�PDJQLWXGH�
RU�HYHQ�LQ�ZKLFK�GLUHFWLRQ�13�,�WKLQN�LW�LV�D�PLVJXLGHG�YLHZ�RI�WKH�PDUNHW�G\QDPLFV�WR�WU\�WR�
H[SODLQ�WKHVH�FKDQJHV�DV�D�PRYHPHQW�IURP�DQ�LQLWLDO�HTXLOLEULXP�SDWK�LQ�ZKLFK�HYHU\RQH�LV�
PD[LPLVLQJ�WKHLU�UHQWV� WR�DQRWKHU�GHÀQHG�HTXLOLEULXP�SDWK�WKDW�SHUPLWV� WR�PD[LPLVH�UHQWV�
DFFRUGLQJ�WR�WKH�QHZ�GDWD��RU�H[SHFWDWLRQV���+RZHYHU��WKLV�LV�²DV�ZH�KDYH�VHHQ��WKH�DSSURDFK�
XVHG�E\�6LQQ�LQ�H[SODLQLQJ�WKH�HͿHFW�RI�FOLPDWH�FKDQJH�SROLFLHV�LQ�IRVVLO�IXHO�VXSSO\�DQG�LQ�
consequence in carbon emissions.

6. 7Ke dela\ EetZeen tKe decision to e[ploit Iossil Iuel reserves and tKeir e;ective 
exploitation and the importance of sunk costs

8VXDO�+RWHOOLQJ�PRGHOV�DQG�6LQQ·V�H[SODQDWLRQ�RI� WKH�JUHHQ�SDUDGR[�KDYH�DQRWKHU�VHULRXV�
OLPLWDWLRQ��,Q�WKH�ZRUGV�RI�&DLUQV���������´7KH�NH\�DVVXPSWLRQ��XVXDOO\�JORVVHG�RYHU��LV�WKDW�
RXWSXW�FDQ�EH�UH�DUUDQJHG�DV�GHVLUHG��,W�LPSOLHV�WKDW�WKH�RXWSXW�GHFLVLRQ�LV�PDGH�SHULRG�E\�
���2QO\�D�IHZ�DXWKRUV�VXFK�DV�(�-��0LVKDQ��������FKDS���������KLJKOLJKWHG�WKH�SUREOHP��´7KHUH�DUH�QRW�IRUFHV�DULVLQJ�VLPSO\�
IURP�WKH�RSHUDWLRQ�RI�FRPSHWLWLYH�PLQLQJ�ÀUPV��ZKLFK�DFW�WR�EULQJ�WKH�SDWK�RI�PDUNHW�SULFHV�RYHU�WLPH�LQWR�OLQH�ZLWK�WKH�+R�
WHOOLQJ�H΀FLHQW�SULFH�SDWKµ��0LVKDQ��������S�������VHH�DOVR�5RFD��������

���)RU�LQVWDQFH��LI�RQH�WKLQNV�WKDW�LW�LV�EHWWHU�WR�H[WUDFW�DV�VRRQ�DV�SRVVLEOH�WDNLQJ�LQWR�DFFRXQW�H[SHFWHG�IXWXUH�DJJUHVVLYH�FOL�
PDWH�FKDQJH�SROLFLHV��RQH�DOVR�FRXOG�WKLQN�WKDW�WKH�RWKHU�SURGXFHUV�FRXOG�UHDFW�LQ�WKH�VDPH�ZD\�DQG�SULFHV�FRXOG�GUDPDWLFDOO\�
IDOO�SUHFLVHO\�ZKHQ�WKH�H[WUDFWLRQV�EHJLQ�WR�WDNH�SODFH�
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SHULRG��ZLWK�QR� UHVWULFWLRQ�RWKHU� WKDQ� H[KDXVWLELOLW\��7KH� VROH�SK\VLFDO� OLPLW� WR� WKH� OHYHO� RI�
RXWSXW�LV�KHOG�WR�EH�WKH�OHYHO�RI�UHPDLQLQJ�UHVHUYHVµ��S�������7KXV��FXUUHQW�SULFH�DQG�H[SHFWHG�
IXWXUH� SULFHV� �QHWV� RI� WD[HV� DQG� H[WUDFWLRQ� FRVWV�� ZRXOG� EH� WKH� RQO\� YDULDEOHV� WKDW� ZRXOG�
GHWHUPLQH�LI�WKH�FXUUHQW�H[WUDFWLRQ�ZRXOG�LQFUHDVH�RU�GHFUHDVH�

+RZHYHU��WKLV�LV�WRWDOO\�DZD\�IURP�UHDOLW\�DV�´WHFKQRORJLFDO�PRGHOVµ�KDYH�HPSKDVLVHG��� 
7KH�EDVLF�FKDUDFWHULVWLFV�RI�IRVVLO�IXHO�H[WUDFWLRQ�VHFWRUV�FRXOG�EH�VXPPDULVHG�DV�IROORZV��,Q�
HDFK�SHULRG��WKHUH�DUH�VRPH�UHVRXUFHV�LQ�H[SORLWDWLRQ�DQG�WKHLU�SRWHQWLDO�RXWSXW�RU�H[WUDFWLRQ�
FDSDFLW\�LV�OLPLWHG�E\�SUHYLRXV�LQYHVWPHQWV�WKDW�LQYROYHG�LPSRUWDQW�VXQN�RU�LUUHYHUVLEOH�FRVWV��
,Q� FRQVHTXHQFH�� YHU\� VKRUW�WHUP� VXSSO\� FDQ�EH� FRQVLGHUHG� WRWDOO\� LQHODVWLF� DERYH� FDSDFLW\��
([WUDFWLRQ�PDUJLQDO�FRVWV�DUH�XVXDOO\�IDU�EHORZ�WKH�IRVVLO�IXHO�SULFH�DQG�SULFH�WDNHU�SURGXFHUV�
WHQG� WR� H[WUDFW� WKH�PD[LPXP�SRVVLEOH� UHVRXUFH� H[FHSW� LI� WKH�SULFHV� IDOO� VR�PXFK� WKDW� WKH\�
GHFLGH�WR�FORVH�WKH�H[SORLWDWLRQ�15 Thus, for a wide range of prices, the quantity supplied in a 
FRPSHWLWLYH�FRQWH[W�ZLOO�EH�EDVLFDOO\�FRQVWDQW�DQG�LQVHQVLWLYH�WR�WKH�SULFH�DQG�H[SHFWHG�IXWXUH�
SULFHV��WKH�UHOHYDQW�RSWLRQV�²´FRUQHUµ�VROXWLRQV��DUH�WR�SURGXFH�DW�WKH�PD[LPXP�H[WUDFWLRQ�
capacity or do not produce at all.16

,I�ZH�JR�EH\RQG�WKH�YHU\�VKRUW�WHUP��WKH�HYROXWLRQ�RI�WKH�H[WUDFWLRQ�FDSDFLW\�RYHU�WLPH�
ZLOO�GHSHQG�RQ�WZR�IDFWRUV��2Q�RQH�KDQG��WKH�H[WUDFWLRQ�FDSDFLW\�WHQGV�WR�GHFUHDVH�RYHU�WLPH�
EHFDXVH�H[WUDFWLRQ�GHFOLQHV�DV�H[SORLWHG�UHVRXUFHV�DUH� UXQQLQJ�RXW��2Q� WKH�RWKHU�KDQG�� WKH�
GHYHORSPHQW�RI�QHZ� UHVHUYHV� DGGV�QHZ�H[WUDFWLRQ� FDSDFLW\�EXW� WKLV�GHYHORSPHQW� UHTXLUHV�
LQYHVWPHQW�GHFLVLRQV�WKDW�ZLOO�UHVXOW�LQ�DGGLWLRQDO�H[WUDFWLRQV�RQO\�VRPH�\HDUV�ODWHU����

(YHQ�LI�ZH�DFFHSWHG�²IROORZLQJ�6LQQ��WKDW�PDQ\�FOLPDWH�FKDQJH�SROLFLHV�ZRXOG�LQFHQWLYH�
RZQHUV� WR� LQFUHDVH� FXUUHQW� IRVVLO� IXHO� H[WUDFWLRQ�� WKH� OLPLWDWLRQV� WR� DFW� LQ� WKLV� VHQVH� DUH�
FRQVLGHUDEOH�� 4XRWLQJ� DJDLQ� &DLUQV�� ´,Q� D� WHFKQRORJLFDO� PRGHO�� WKH� H[WHQW� WR� ZKLFK� WKH�
LQGXVWU\�FDQ�DFW�XSRQ�WKH�LQFHQWLYH�LV�OLPLWHG��&RQWUDU\�WR�D�+RWHOOLQJ�PRGHO��LW�LV�QRW�SRVVLEOH�
WR� LQFUHDVH� SURGXFWLRQ� IURP� UHVHUYHV� WKDW� DUH� FXUUHQWO\� LQ� SURGXFWLRQ�� WKH� FDSDFLWLHV� DUH�
À[HG�E\�SUHYLRXV�LQYHVWPHQW��0RUHRYHU��IRU�GHYHORSPHQW�LQYHVWPHQWV�WKDW�DUH�FXUUHQWO\�LQ�
SURJUHVV��«���WKH�LQFHQWLYH�FDQQRW�PRYH�SURGXFWLRQ�WRZDUG�WKH�SUHVHQW�EHFDXVH�LW�LV�DOUHDG\�
EHLQJ�LPSOHPHQWHG�LQ�WKH�SUHVHQW��)RU�WKH�JUHDW�EXON�RI�SURGXFWLRQ�LQ�WKH�QHDU�WHUP��WKHQ��WKH�
WHQGHQF\�RI�WKH�WD[�LV�QRW�WR�LQFUHDVH�EXW��LI�DQ\WKLQJ��WR�GHFUHDVH�SURGXFWLRQ��5HVSRQGLQJ�WR�
WKH�LQFUHDVH�UHTXLUHV�LUUHYHUVLEOH�LQYHVWPHQW�DW�QHZ�UHVHUYHVµ��&DLUQV����������������

���7KLV�W\SH�RI�PRGHOV�KDV�PDLQO\�DQDO\VHG�WKH�SHWUROHXP�LQGXVWU\��VHH�IRU�LQVWDQFH�$GHOPDQ��������7KRPSVRQ�������DQG�
&DLUQV���������EXW�WKH�PDLQ�DVSHFWV�FDQ�EH�H[WHQGHG�WR�RWKHU�IRVVLO�IXHO�UHVRXUFHV�

���2I�FRXUVH��JOREDO�IRVVLO�IXHO�PDUNHWV�DUH�QRW�SHUIHFWO\�FRPSHWLWLYH�HVSHFLDOO\�LQ�WKH�FDVH�RI�RLO�ZKHUH�SULFHV�LQ�VRPH�SHULRGV�
KDYH�EHHQ�VWURQJO\�DͿHFWHG�E\�VWUDWHJLF�VXSSO\�GHFLVLRQV�IURP�6DXGL�$UDELD�RU�23(&�DV�D�FDUWHO��+RZHYHU��WKH�DVVXPSWLRQ�
LQ�WKLV�DQG�LQ�SUHYLRXV�VHFWLRQV�KDV�EHHQ�D�FRPSHWLWLYH�SULFH�WDNHU�EHKDYLRXU�IRU�WZR�UHDVRQV��)LUVW��EHFDXVH�6LQQ·V�DQDO\VLV�
LV�EDVHG�RQ�WKLV�DVVXPSWLRQ��6HFRQGO\��EHFDXVH�LQ�PRVW�VLWXDWLRQV�WKH�DVVXPSWLRQ�WKDW�PRVW�LQGLYLGXDO�VHOOHUV�GR�QRW�DFW�WR�
LQÁXHQFH�JOREDO�IRVVLO�IXHO�SULFHV�LV�QRW�IDU�IURP�UHDOLW\�

���7KLV�H[SODLQV�WKDW�ZKHQ�GHPDQG�IDOOV�DEUXSWO\��DV�KDSSHQHG�ZLWK�WKH�ÀQDQFLDO�FULVLV�RI�������WKH�TXDQWLW\�VXSSOLHG�LQ�WKH�
VKRUW�WHUP�LV�QRW�QRUPDOO\�YHU\�DͿHFWHG�DQG�SULFHV�IDOO�GUDPDWLFDOO\�

���,Q�VHFWLRQ���,�UHIHUUHG�WR�DFWLRQV�WR�EORFN�FHUWDLQ�IRVVLO�IXHOV�SURMHFWV��7KHUH��,�LQGLFDWHG�WKDW�LW�ZDV�GL΀FXOW�IRU�WKHVH�DFWLRQV�
WR�EH�VX΀FLHQW�WR�UHGXFH�UDGLFDOO\�JOREDO�HPLVVLRQV�DW�OHDVW�LQ�WKH�QHDU�IXWXUH��+RZHYHU��LW�FDQ�QRZ�EH�KLJKOLJKWHG�WKDW�VLQFH�
GHYHORSLQJ�UHVRXUFHV�WR�EH�H[SORLWHG�LPSOLHV�D�ORW�RI�LQYHVWPHQW�DQG�WLPH��EORFNLQJ�VRPH�SURMHFWV�ZLOO�UHGXFH�HPLVVLRQV�DW�
OHDVW�WR�WKH�H[WHQW�WKDW�LW�ZLOO�EH�LPSRVVLEOH�WR�TXLFNO\�UHSODFH�WKH�DYRLGHG�H[WUDFWLRQ�ZLWK�WKH�H[SORLWDWLRQ�RI�RWKHU�UHVRXUFHV�
WKDW�UHSODFH�LW��DQG�RU�FRQVWUXFWLQJ�DOWHUQDWLYH�LQIUDVWUXFWXUHV�IRU�WUDQVSRUWLQJ�IRVVLO�IXHOV���0RUHRYHU��DV�ZH�ZLOO�VHH�ODWHU��WKH�
DFWLRQV�FRXOG�KDYH�D�JUHDW�LQGLUHFW�HͿHFW�FUHDWLQJ�PRUH�ULVN�IRU�IXWXUH�LQYHVWPHQWV�
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Are climAte chAnge policies counterproductive?A criticAl ApproAch to the green pArAdox

7KXV�� D� JUHHQ� SDUDGR[�� LQ� FDVH� LW� RFFXUUHG�� ZRXOG� QRW� DͿHFW� WKH� DPRXQW� RI� UHVRXUFHV�
VXSSOLHG� LQ� WKH�PDUNHW�XQWLO�\HDUV�DIWHU�NQRZLQJ� WKH�QHZV�RQ�FOLPDWH�FKDQJH�SROLFLHV� WKDW�
would justify the decisions of the owners to sell as soon as possible.���0RUHRYHU��DQG�HYHQ�PRUH�
LPSRUWDQW��WKH�GHFLVLRQ�IRU�WKH�RZQHUV�LV�QRW�LI�LW�LV�EHWWHU�WR�VHOO�QRZ�WDNLQJ�LQWR�DFFRXQW�WKH�
FXUUHQW�FRVWV�DQG�SULFHV�EXW�LW�LV�ZKHWKHU�RU�QRW�WR�LQYHVW�QRZ�LQ�GHYHORSLQJ�QHZ�UHVHUYHV�IRU�
VHOOLQJ�WKHP�\HDUV��DQG�SUREDEO\�GHFDGHV��ODWHU�ZLWKRXW�DQ\�JXDUDQW\�RI�FRYHULQJ�LPSRUWDQW�
VXQN��LUUHYHUVLEOH�FRVWV��7KH�WLPLQJ�DQG�OHYHO�RI�LQYHVWPHQW�ZLOO�GHWHUPLQH�H[WUDFWLRQ�FDSDFLW\�
IRU� WKH� IROORZLQJ�GHFDGHV�� ,I� VRPH�RZQHUV�KDYH� WKH� H[SHFWDWLRQ� WKDW�SROLFLHV� ²IRU� LQVWDQFH�
FDUERQ�WD[HV��ZLOO�EH�VLJQLÀFDQWO\�VWURQJHU�LQ�WKH�IXWXUH�WKDQ�QRZDGD\V�WKHUH�FRXOG�EH�D�JUHHQ�
SDUDGR[�LQ�WKH�VHQVH�WKDW�FOLPDWH�FKDQJH�SROLFLHV�UHVXOW�LQ�DGYDQFLQJ�RU�LQFUHDVLQJ�LQYHVWPHQWV�
LQ�IRVVLO�IXHO�H[WUDFWLRQ�VHFWRUV��7KLV�LV�SRVVLEOH��EXW�WKH�TXHVWLRQ�LV�ZKHWKHU�WKLV�LV�RU�LW�LV�QRW�
a probable outcome. 

7KH�ÀUVW�FRQGLWLRQ�IRU�LQYHVWLQJ�LQ�QHZ�H[WUDFWLRQ�FDSDFLW\�LV�WR�H[SHFW�WR�KDYH�D�SRVLWLYH�
SUHVHQW�YDOXH�GXULQJ�WKH�ORQJ�SHULRG�EHWZHHQ�WKH�VWDUW�RI�LQYHVWPHQW�DQG�WKH�SURMHFWHG�OLIHWLPH�
RI�WKH�UHVHUYH�19�,Q�JHQHUDO��ZH�FDQ�WKLQN�WKDW�FOLPDWH�FKDQJH�SROLFLHV�²HYHQ�ZKHQ�LWV�LQLWLDO�
LPSDFW�LV�OLPLWHG��ZLOO�LQFUHDVH�WKH�ULVN�RI�HFRQRPLF�ORVVHV�WKDW�FRXOG�EH�YHU\�LPSRUWDQW�WDNLQJ�
LQWR�DFFRXQW�WKDW�IRVVLO�IXHO�H[WUDFWLRQ�LV�D�YHU\�FDSLWDO�LQWHQVLW\�DFWLYLW\�DQG�D�JUHDW�SDUW�RI�FRVWV�
DUH�VXQN�FRVWV��,Q�WKLV�VHQVH�FOLPDWH�FKDQJH�SROLFLHV�ZRXOG�PRVW�OLNHO\�KDYH�D�´GLVLQYHVWPHQWµ�
HͿHFW���UHGXFLQJ�IXWXUH�SRWHQWLDO�VXSSO\�DQG�FDUERQ�HPLVVLRQV��7KLV�´GLVLQYHVWPHQWµ�LQ�IRVVLO�
IXHO�H[WUDFWLRQ�VHFWRUV�FRXOG�EH�SURYRNHG�QRW�RQO\�E\�FOLPDWH�FKDQJH�SROLFLHV�LQ�WKH�WUDGLWLRQDO�
VHQVH�EXW�DOVR�E\�JUDVV�URRWV�VRFLDO�DQG�SROLWLFDO�PRYHPHQWV�RULHQWHG�WR�EORFN�RU�EDQ�IRVVLO�IXHOV�
DFWLYLWLHV�EHFDXVH�WKH\�FHUWDLQO\�LQFUHDVH�WKH�ULVN�RI�IDLOHG�LQYHVWPHQWV��7KXV�WKH�LPSRUWDQFH�
RI� WKHVH�PRYHPHQWV� JRHV�PXFK� EH\RQG� WKHLU� GLUHFW� HͿHFWV� RI� SDUDO\VLQJ� FHUWDLQ� SURMHFWV��
JHQHUDWLQJ�D�JUHDWHU�´SROLWLFDO�ULVNµ�RI�WKH�LQYHVWPHQWV�

7. Is the green paradox so relevant for climate change policy?

2QH�DVVXPSWLRQ�RI�D�SDUW�RI�JUHHQ�SDUDGR[�DQDO\VLV�LV�WKDW�WKH�JOREDO�VXSSO\�RI�IRVVLO�IXHOV�
LV�YHU\�HODVWLF�LQ�WKH�VKRUW�WHUP��ZKLOH�WKH�ORQJ�WHUP�VXSSO\�LV�FRPSOHWHO\�LQHODVWLF��5HVRXUFH�
RZQHUV�FRXOG�IUHHO\�FKDQJH�WKH�WHPSRUDO�SURÀOH�RI�H[WUDFWLRQ�RI�WRWDO�VWRFN��DQG�WKLV�WHPSRUDO�
SURÀOH�ZRXOG�EH�WKH�RQO\�LPSRUWDQW�IDFWRU�IRU�FOLPDWH�FKDQJH��7KXV��SHUKDSV�ZH�FRXOG�WDON�
DERXW�WKH�SDUDGR[�RI��VRPH��JUHHQ�SDUDGR[�DQDO\VLV�EHFDXVH�²DV�ZH�KDYH�VHHQ�LQ�WKH�SUHYLRXV�
VHFWLRQV��WKH�VKRUW�WHUP�VXSSO\�LV�UDWKHU�LQHODVWLF�ZKLOH�WKH�HͿHFWLYH�ORQJ�WHUP�VXSSO\�LV�HODVWLF�
EHFDXVH�WKH�WRWDO�DPRXQW�RI�UHVRXUFHV�WKDW�ZLOO�EH�H[SORLWHG�VRPHWLPH��RU��LI�RQH�SUHIHUV��GXULQJ�

���,Q�IDFW��WKLV�LV�RQO\�FRPSOHWHO\�WUXH�LQ�D�VLWXDWLRQ�ZKHUH�DOO�WKH�SURGXFHUV�DUH�RSHUDWLQJ�DW�WKH�PD[LPXP�H[WUDFWLRQ�FDSDFLW\��
:KHQ�WKHUH�DUH�VWUDWHJLF�EHKDYLRXUV�RI�D�FDUWHO�RU�D�´GRPLQDQWµ�FRPSDQ\�²�RU�FRXQWU\��WKDW�GHOLEHUDWHO\�PDLQWDLQV�VLJQLÀFDQW�
H[FHHGLQJ�SURGXFWLYH�FDSDFLW\��VXSSO\�FRXOG�EH�LQFUHDVHG�HYHQ�LQ�D�YHU\�VKRUW�WHUP��,W�FRXOG�EH�WKDW�WKH�FDUWHO�²FRXQWU\�RU�
FRPSDQ\��UHVSRQGHG�WR�FOLPDWH�FKDQJH�SROLFLHV�E\�LQFUHDVLQJ�WKH�DPRXQW�VXSSOLHG��+RZHYHU��LW�GRHV�QRW�VHHP�OLNHO\�DW�DOO�
WKDW�D�GHOLEHUDWH�UHVWULFWLRQ�RI�WKH�VXSSO\�WR�NHHS�SULFHV�ZLOO�EH�UHOD[HG�RU�DEDQGRQHG�SUHFLVHO\�LQ�WKH�FRQWH[W�RI�SROLFLHV�WKDW�
UHGXFH�RZQHUV��UHQWV�

���/HW�PH�FDOO���WKH�SUHVHQW�PRPHQW�DQG�OHW�PH�DVVXPH�WKDW�WKH�GHOD\�EHWZHHQ�WKH�PRPHQW�LQ�ZKLFK�DQ�LQYHVWPHQW�GHFLVLRQ�
LV�LPSOHPHQWHG�DQG�WKH�PRPHQW�LQ�ZKLFK�IRVVLO�IXHO�H[WUDFWLRQ�EHJLQV�LV�HTXDO�WR�[�\HDUV��DQG�WKDW�WKH�SURMHFWHG�OLIH�RI�WKH�H[�
SORLWDWLRQ�LV�\�\HDUV��7KH�SULFHV�DQG�WD[HV�WKDW�DUH�UHOHYDQW�IRU�WKH�SUHVHQW�YDOXH�RI�LQYHVWLQJ�QRZ�DUH�SULFHV�DQG�WD[HV�GXULQJ�
SHULRGV�>[��[�\@�DQG�>[�W��[�\�W@�UHVSHFWLYHO\�

���$QRWKHU�DFWLYLW\�WKDW�FDQ�EH�DͿHFWHG�E\�´GLVLQYHVWPHQWµ�LV�WKH�H[SORUDWLRQ�RQ�QHZ�UHVHUYHV�DQG�WKLV�ZLOO�KDYH�FRQVHTXHQ�
ces for the potential supply in the long term.
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D� FHUWDLQ� ORQJ� SHULRG� VXFK� DV� WKH� ��VW� FHQWXU\�� GHSHQGV� RQ� HFRQRPLF�� VRFLDO� DQG� SROLWLFDO�
IDFWRUV��&XPXODWLYH�H[WUDFWLRQ�LV�REYLRXVO\�OLPLWHG�E\�JHRORJ\��EXW�WKH�UHOHYDQW�WRWDO�VXSSO\�
will depend on these factors.

7KXV��6LQQ�LV�ULJKW�LQ�DUJXLQJ�WKDW�D�VXFFHVVIXO�FOLPDWH�FKDQJH�SROLF\�UHTXLUHV�WR�UHGXFH�
WKH�DPRXQW�RI�IRVVLO�IXHOV�VROG�LQ�WKH�JOREDO�PDUNHW��EXW�KH�GRHV�QRW�IRFXV�RQ�WKH�NH\�TXHVWLRQ��
KRZ�GLͿHUHQW�SROLFLHV�FRXOG�DͿHFW�KRZ�PXFK�IRVVLO�IXHOV�ZLOO�UHPDLQ�XQGHUJURXQG"�2I�FRXUVH��
WKH� WLPLQJ�RI�H[WUDFWLRQ� LV� LPSRUWDQW� IRU�FOLPDWH�FKDQJH�DQG� IRU� WKH�SRVVLELOLWLHV�RI�KXPDQ�
adaptation to it, but when we are referring to the climate change during the present century we 
SUREDEO\�FDQ�DVVXPH�WKDW��́ 5HVHDUFK�RI�FOLPDWH�VFLHQWLVWV�VXJJHVWV�WKDW�OHDYLQJ�PRUH�IRVVLO�IXHO�
XQH[SORLWHG�LV�PRUH�LPSRUWDQW�WKDQ�KRZ�IDVW�D�JLYHQ�DPRXQW�RI�FDUERQ�UHVHUYHV�LV�H[WUDFWHG�
DQG�UHOHDVHG�LQWR�WKH�DWPRVSKHUHµ��YDQ�GHU�3ORHJ�����������

$QRWKHU�VXUSULVLQJ�IHDWXUH�RI�6LQQ·V�DQDO\VLV�LV�WKDW�WKH�SRVLWLYH�RU�QHJDWLYH�HͿHFW�RI�FOLPDWH�
change policies did not depend at all on the intensity of these policies but only on the temporal 
HYROXWLRQ�RI�WKH�LPSOHPHQWDWLRQ�RI�WKHVH�SROLFLHV��7KXV��DV�ZH�KDYH�VHHQ��D�JOREDO�FDUERQ�WD[�
ZRXOG�SURYRNH� WKH�JUHHQ�SDUDGR[�ZKHQ� WKH� WD[� �RU�PRUH� H[DFWO\� WKH� H[SHFWHG� IXWXUH� WD[��
LQFUHDVHV�DW�D�UDWH�KLJKHU�WKDQ�WKH�UDWH�RI�LQWHUHVW�LQGHSHQGHQWO\�RQ�WKH�OHYHO�RI�WD[DWLRQ��RQ�
WKH�FRQWUDU\��D�FRQVWDQW�FDUERQ�WD[��RU�EHWWHU�D�GHFUHDVLQJ�WD[���ZRXOG�DOZD\V�UHGXFH�FXUUHQW�
H[WUDFWLRQ��

%XW�DV�+RHO��������FOHDUO\�DUJXHV�´LI�D�VX΀FLHQWO\�KLJK�FDUERQ�WD[�LV�LQWURGXFHG��HPLVVLRQV�
ZLOO� IRU� VXUH�GHFOLQHµ� �S������)ROORZLQJ� WKH�H[DPSOH�RI� WKLV�DXWKRU��ZH�FDQ�DVVXPH� WKDW�RQ�
DYHUDJH�D�WRQ�RI�FRDO�JHQHUDWHV�DERXW���WRQV�RI�&22��:LWK�D�JOREDO�FDUERQ�WD[�RI�����WQ&22  the 
SULFH�RI�FRDO�VKRXOG�EH�FRQVLGHUDEO\�KLJKHU�WKDQ�WKH�FXUUHQW�RQH�WR�EH�DEOH�WR�FRYHU�H[WUDFWLRQ�
costs.21� ([WUDFWLRQ� FRVWV� DQG� WD[HV� VHW� D�PLQLPXP� WKUHVKROG�EHORZ�ZKLFK� IRVVLO� IXHO�SULFHV�
cannot go down.22�7KLV�LV�DQ�HDV\�EXW�YHU\�LPSRUWDQW�FRQFOXVLRQ��

0DQ\�DXWKRUV�SURSRVH�FDUERQ�WD[HV�H[FHHGLQJ������WQ&22���%DUDQ]LQL�et al��������+RZDUWK�
HW�DO���������YDQ�GHQ�%HUJK�DQG�%RW]HQ����������,I�ZH�ZHUH�DEOH�WR�LPSOHPHQW�WKHVH�SURSRVDOV�DW�D�
JOREDO�OHYHO��FRDO�SULFHV�ZRXOG�PRUH�WKDQ�GRXEOH�RYHU�FXUUHQW�RQHV��,Q�WKH�FDVH�RI�RLO��HPLVVLRQV�
SHU�EDUUHO�DUH�DSSUR[LPDWHO\������WRQV�RI�&22� VR�D� WD[�RI������WQ&22 would correspond to 
DERXW�����SHU�EDUUHO��+RHO���������7KH�LPSDFW�ZRXOG�EH�PXFK�VPDOOHU�WKDQ�LQ�WKH�FDVH�RI�FRDO��
EXW� DOVR�YHU\� VLJQLÀFDQW�� ,Q� WKH� ODVW�GHFDGH�ZRUOG�SULFHV�KDYH� VRPHWLPHV�EHHQ�EHORZ� WKLV�
YDOXH�VR�WKHUH�LV�QR�GRXEW�WKDW�D�WD[�RI�WKLV�PDJQLWXGH�ZRXOG�KDYH�LQFUHDVHG�WKH�ÀQDO�SULFHV�RI�
oil products and, in consequence, the quantity demanded and emissions. One characteristic of 
WKH�RLO�LQGXVWU\�LV�WKDW�DW�WKH�VDPH�WLPH�WKHUH�DUH�H[SORLWDWLRQV�ZLWK�YHU\�GLͿHUHQW�XQLW\�FRVWV�23 
7KXV��HYHQ�ZLWK�UHODWLYHO\�KLJK�SULFHV��WKH�H[SORLWDWLRQ�RI�VRPH�GHSRVLWV�RI�XQFRQYHQWLRQDO�RLO�
²VXFK�DV�WDU�VDQGV�RU�VKDOH�RLO��FRXOG�EHFRPH�UXLQRXV�ZLWK�VR�KLJK�FDUERQ�WD[�

%XW�QRZ�ZH�VKRXOG�UHWXUQ�WR�WKH�JHQHUDO�GHEDWH�RQ�WKH�LPSRUWDQFH�RI�JUHHQ�SDUDGR[��

���$FFRUGLQJ�WR�WKH�:RUOG�%DQN�WKH������DYHUDJH�SULFH�RI�FRDO�IURP�$XVWUDOLD�ZDV��������SHU�WRQ�DQG�WKH�SULFH�RI�FRDO�IURP�
6RXWK�$IULFD�ZDV�������SHU� WRQ�KWWS���SXEGRFV�ZRUOGEDQN�RUJ�HQ��������������������&02�3LQN�6KHHW�)HEUXDU\������
pdf.

���7R�VLPSOLI\�WKH�DUJXPHQW��,�DP�DVVXPLQJ�WKDW�WKH�WD[�LV�DSSOLHG�RQ�WKH�H[WUDFWLRQ�RU�ÀUVW�VDOH�RI�IRVVLO�IXHO��0RUHRYHU��LQ�
WKH�VKRUW�WHUP�LW�FRXOG�EH�WKDW�WKH�QHW�SULFHV�RI�WD[HV�GR�QRW�FRYHULQJ�DOO�WKH�H[WUDFWLRQ�FRVWV�EXW�DW�OHDVW�WKH\�VKRXOG�FRYHU�WKH�
PDUJLQDO�FRVWV�RI�H[WUDFWLRQ�

���%\�WKH�ZD\��ZH�FDQ�REVHUYH�WKDW�WKLV�IDFW�HQWHUV�LQ�FRQWUDGLFWLRQ�ZLWK�WKH�FRQFOXVLRQV�RI�FRPSHWLWLYH�+RWHOOLQJ�PRGHOV�
DFFRUGLQJ�WR�ZKLFK�OHVV�H[SHQVLYH�GHSRVLWV�DUH�DOZD\V�H[SORLWHG�ÀUVW�
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$V�ZH�KDYH�VHHQ�WKH�RQO\�SRVVLEOH�HͿHFW�RI�FOLPDWH�FKDQJHV�SROLFLHV�LQ�WKH�YHU\�VKRUW�WHUP�
FRXOG�EH�²DQG�FHUWDLQO\�ZRXOG�EH�LI�SROLFLHV�DUH�VX΀FLHQWO\�VWURQJ��DV�WKH�SUHYLRXV�H[DPSOH�
GHPRQVWUDWHV��WR�UHGXFH�H[WUDFWLRQ�DQG�HPLVVLRQV��7KH�VLPSOH�UHDVRQ�LV�WKDW�H[WUDFWLRQ�FDSDFLW\�
FDQ�KDUGO\�LQFUHDVH�LQ�WKH�VKRUW�WHUP�RU�FDQ�RQO\�LQFUHDVH�GXH�WR�LQYHVWPHQW�GHFLVLRQV�WDNLQJ�
it years before.��

,W�VHHPV�FOHDU�WKDW�WKH�FRQWH[W�PRVW�IDYRXUDEOH�WR�D�JUHHQ�SDUDGR[�ZRXOG�EH�WR�DQQRXQFH�D�
VWURQJ�SROLF\��LQ�D�FUHGLEOH�ZD\��IRU�D�GLVWDQW�IXWXUH��ZKLOH�QRW�DFWLQJ�RU�DFWLQJ�LQ�DQ�H[WUHPHO\�
ZHDN�ZD\�GXULQJ�VHYHUDO�GHFDGHV�25�7KXV��WKHUH�LV�D�FDVH�IRU�WKH�JUHHQ�SDUDGR[��3HUKDSV�WKH�
FXUUHQW�VLWXDWLRQ�LQ�ZKLFK�LQWHUQDWLRQDO�DJUHHPHQWV�DUH�VR�LQVX΀FLHQW��EXW�PRVW�GLVFRXUVHV�
VSHDN�RQ�D�GHFDUERQLVHG�HFRQRP\�IRU�WKH�VHFRQG�SDUW�RI�WKLV�FHQWXU\��FRXOG�EH�DVVRFLDWHG�ZLWK�
WKLV�VLWXDWLRQ��EXW�,�ZRXOG�PDNH�WKH�TXDOLÀFDWLRQ�WKDW�QRW�DFWLQJ�QRZ��RU�DFWLQJ�LQ�D�YHU\�ZHDN�
ZD\��GRHV�QRW�IDYRXU�H[SHFWDWLRQV�RQ�DQ�HͿHFWLYH�WUDQVLWLRQ�WR�D�GHFDUERQL]HG�HFRQRP\�VRPH�
decades later. 

,Q�SUDFWLFH�WKHUH�FRXOG�EH�D�WUDGH�RͿ�EHWZHHQ�WKH�LQWHQVLW\�RI�SROLFLHV�DQG�WKH�FDSDFLW\�RI�
LQWURGXFLQJ�WKHP�TXLFNO\��7KH�LPSOHPHQWDWLRQ�RI�YHU\�VWURQJ�JOREDO�SROLFLHV�FDQ�KDUGO\�EH�GRQH�
LPPHGLDWHO\��0RUHRYHU�HͿHFWLYH�FOLPDWH�FKDQJH�SROLFLHV�ZLOO�QRUPDOO\�JHQHUDWH�H[SHFWDWLRQV�
RQ� VWURQJHU� SROLFLHV� LQ� WKH� IXWXUH�� 2QO\�ZLWK� VWURQJ� SROLFLHV� FDQ�ZH� H[SHFW� DQ� LPSRUWDQW�
GLVLQYHVWPHQW�HͿHFW�LQ�IRVVLO�IXHO�H[WUDFWLRQ�LQGXVWU\�WKDW�LV�DQ�XQDYRLGDEOH�FRQGLWLRQ�IRU�DQ�
HQHUJ\�WUDQVLWLRQ�WR�D�GHFDUERQLVHG�HFRQRP\��7KH�JUHHQ�SDUDGR[�FRQFHSW�LV�XVHIXO�IRU�DGYLVLQJ�
on the dangers of delaying the policies a lot but renouncing to strong climate change policies 
EHFDXVH� WKH� IHDU�RI� WKH�JUHHQ�SDUDGR[�ZRXOG�EH� UHQRXQFLQJ� WR�GLVLQYHVWPHQW� LQ� IRVVLO� IXHO�
H[WUDFWLRQ�LQGXVWULHV�DQG��LQ�FRQVHTXHQFH��WR�DQ�HͿHFWLYH�FOLPDWH�FKDQJH�SROLF\�

+HUH�LW�LV�DOVR�LPSRUWDQW�WR�LQWURGXFH�D�GLVWLQFWLRQ�EHWZHHQ�GLͿHUHQW�IRVVLO�IXHOV��,Q�6LQQ�V�
PRGHO�DOO�IRVVLO�IXHOV�DUH�FRQVLGHUHG�DV�DQ�DJJUHJDWH�DV�LI�D�XQLTXH�PDUNHW�H[LVWHG��+RZHYHU��
DV�0LFKHOVRQ��������SRLQWHG�RXW��WKH�FKDUDFWHULVWLFV�RI��RQ�WKH�RQH�KDQG��FRQYHQWLRQDO�RLO�DQG�
QDWXUDO�JDV�DQG��RQ�WKH�RWKHU�KDQG��FRDO�DQG�XQFRQYHQWLRQDO�RLO�DUH�YHU\�GLͿHUHQW��&RQYHQWLRQDO�
RLO�DQG�QDWXUDO�JDV�DUH�IDU�PRUH�VFDUFH�DQG�WKH�ZHLJKW�RI�VFDUFLW\�UHQWV�LQ�WKH�ÀQDO�SULFH�DUH�
PXFK�PRUH�LPSRUWDQW�WKDQ�LQ�WKH�FDVH�RI�XQFRQYHQWLRQDO�RLO�DQG�JDV�DQG�FRDO��ZKLFK�DUH�PXFK�
PRUH�DEXQGDQW��EXW�DOVR�PXFK�PRUH�H[SHQVLYH�WR�H[WUDFW�DQG�GLUWLHU�26

7KXV�� ZH� FDQ� H[SHFW� WKDW� WKH� JUHHQ� SDUDGR[� LV� PXFK� PRUH� SUREDEOH� LQ� WKH� FDVH� RI�
FRQYHQWLRQDO�RLO�DQG�QDWXUDO�JDV�WKDQ�LQ�WKH�FDVH�RI�WKH�PRVW�SUREOHPDWLF�IRVVLO�IXHOV�LQ�WHUPV�
RI�FDUERQ�HPLVVLRQV�LQ�ZKLFK�SULFHV�DUH�PXFK�PRUH�GHWHUPLQHG�E\�H[WUDFWLYH�FRVWV�DQG�FDUERQ�
WD[HV��7KDW�LV�JRRG�QHZV�EHFDXVH�D�JUHHQ�SDUDGR[�IRU�VRPH�IRVVLO�IXHOV�FRXOG�RFFXU�DW�WKH�VDPH�
WLPH�DV�D�UHGXFWLRQ�LQ�WKH�XVH�RI�WKHLU�PRVW�SUREOHPDWLF��LPSHUIHFW��VXEVWLWXWHV�VR�WKDW�WRWDO�
FDUERQ�HPLVVLRQV�GR�QRW�LQFUHDVH�HYHQ�WHPSRUDOO\�

���8QOHVV�WKHUH�DUH�RZQHUV�ZKR�DUH�UHVWULFWLQJ�VXSSO\�LQ�RUGHU�WR�PDLQWDLQ�SULFHV��6HH�QRWH����

���$QG�RQH�HYHQ�FRXOG�GRXEW�DERXW�WKH�UHOHYDQFH�RI�WKH�WHUP�´SDUDGR[µ�LQ�WKLV�FDVH�EHFDXVH�WKH�LQFUHDVH�LQ�HPLVVLRQV�ZRXOG�
QRW�EH�D�FRQVHTXHQFH�RI�FOLPDWH�FKDQJH�SROLFLHV�EXW�WKH�FRQVHTXHQFH�RI�D�YHU\�ORQJ�SHULRG�ZLWKRXW�SROLFLHV��RU�YHU\�ZHDN�
ones.

���7KH�FDUERQ�HPLVVLRQV�E\�XQLW�RI�HQHUJ\�RI�FRDO�DUH�PXFK�KLJKHU�WKDQ�WKH�HPLVVLRQV�IURP�RWKHU�IRVVLO�IXHOV��,Q�WKH�FDVH�RI�
XQFRQYHQWLRQDO�RLO��WKH�(52,��HQHUJ\�UHWXUQHG�RQ�HQHUJ\�LQYHVWHG��LV�YHU\�ORZ�LQ�FRPSDULVRQ�ZLWK�FRQYHQWLRQDO�RLO�DQG�LQ�
consequence the emissions by unit of net energy are higher. This article only analyses climate change but it can be pointed 
RXW�WKDW�RWKHU�HQYLURQPHQWDO�LPSDFWV�DUH�DOVR�PXFK�PRUH�LPSRUWDQW�IRU�FRDO�DQG�XQFRQYHQWLRQDO�RLO�DQG�JDV�WKDQ�IRU�FRQ�
YHQWLRQDO�RLO�DQG�JDV�
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/HW�PH�ÀQLVK�WKLV�VHFWLRQ�ZLWK�DQ�LOOXVWUDWLYH�H[DPSOH��,PDJLQH�WKDW�D�JOREDO�FDUERQ�WD[�RI�
����WQ&2₂�ZDV�QRZ�LPSOHPHQWHG�DQG�WKHUH�ZDV�D�FUHGLEOH�DJUHHPHQW�RI�LQFUHDVLQJ�LW�D�����
\HDUO\�IRU�WKH�QH[W�GHFDGHV��WKH�YDOXH�LQ����\HDUV�ZRXOG�EH�DERXW���������$FFRUGLQJ�WR�6LQQ�
WKLV�WD[�SROLF\�ZRXOG�EH�FRXQWHUSURGXFWLYH��DVVXPLQJ�DQ�LQWHUHVW�UDWH�ORZHU�WKDQ������GXH�
WR�WKH�UHDFWLRQ�RI�RZQHUV�DGYDQFLQJ�H[WUDFWLRQ��,�WKLQN�WKH�SUHYLRXV�DQDO\VLV�KLJKOLJKWV�WKDW�
the conclusion is not only contrary to common sense but really is in all probability completely 
ZURQJ��2EYLRXVO\�� IRU� FOLPDWH� FKDQJH� LW�ZRXOG� EH� EHWWHU� WR� LQWURGXFH� D� WD[� RI� ����WQ&2₂�
LPPHGLDWHO\��EXW�LI�WKLV�ZHUH�SROLWLFDOO\�XQIHDVLEOH�,�GR�QRW�EHOLHYH�DW�DOO�WKDW�LW�MXVWLÀHG�JLYLQJ�
XS�D�WD[�WKDW�JUHZ�SURJUHVVLYHO\�IURP�����WR������,Q�PRUH�JHQHUDO�WHUPV��WKH�JUHHQ�SDUDGR[�
GRHV�QRW�MXVWLI\�DW�DOO�WR�UHQRXQFH�FOLPDWH�FKDQJH�SROLFLHV�RU�ZHDNHQ�WKHP�DW�DOO�EXW�LW�FHUWDLQO\�
DOVR�JLYHV�DQ�DGGLWLRQDO�DUJXPHQW�WR�UHGXFH�WKH�WHPSRUDO�GHOD\�EHWZHHQ�WKH�SROLWLFDO�GHEDWH�
DQG�WKH�DQQRXQFHPHQW�RI�SROLFLHV�DQG�WKHLU�HͿHFWLYH�LPSOHPHQWDWLRQ�DV�PXFK�DV�SRVVLEOH�

8. Conclusions

+DQV�:HUQHU�6LQQ�UDLVHG�FRUUHFWO\�WKH�LPSRUWDQFH�RI�IRVVLO�IXHO�VXSSO\�UHDFWLRQV�LQ�IURQW�RI�
FOLPDWH�FKDQJH�SROLFLHV�DQG�KH�LQWURGXFHG�WKH�FRQFHSW�JUHHQ�SDUDGR[�WR�LQGLFDWH�WKDW�WKHVH�
UHDFWLRQV�FRXOG�SURYRNH�DQ�LQFUHDVLQJ�RI�FDUERQ�HPLVVLRQV��7KLV�LV�FHUWDLQO\�D�SRVVLELOLW\�DQG�
it is a merit of this author to stimulate the debate about it.

6LQQ�JDYH�HQRUPRXV�LPSRUWDQFH�WR�WKH�JUHHQ�SDUDGR[�DV�D�JUHDW�REVWDFOH�WR� LPSOHPHQW�
HͿHFWLYH�FOLPDWH�SROLFLHV��6LQFH�KLV�VHPLQDO�FRQWULEXWLRQV��WKH�GHEDWH�KDV�EHHQ�YHU\�ULFK�DQG�
PDQ\�DXWKRUV�KDYH�H[SUHVVHG�VFHSWLFDO�SRVLWLRQV�DERXW�WKH�SUDFWLFDO�LPSRUWDQFH�RI�WKH�JUHHQ�
SDUDGR[��+RZHYHU��PDQ\�UHIHUHQFHV�WR�WKH�FRQFHSW�VWLOO�KDYH�D�YHU\�SHVVLPLVWLF�ELDV��

7KHUH�DUH�PDQ\�UHDVRQV�WR�EH�YHU\�DODUPHG�DERXW�FOLPDWH�FKDQJH��7KH�SUREOHP�LV�YHU\�
VHULRXV�DQG�WKHUH�DUH�PDQ\�REVWDFOHV�WR�DSSO\�HͿHFWLYH�JOREDO�SROLFLHV�DJDLQVW�LW��+RZHYHU��WKH�
arguments of this article point to conclude that in the real world the possibility that climate 
FKDQJH�SROLFLHV�SURYRNH�D�JUHHQ�SDUDGR[�DGYDQFLQJ�DQG�QRW�GHOD\LQJ�WKH�JOREDO�H[WUDFWLRQ�RI�
D�IRVVLO�IXHO�LV�ORZ��0RUHRYHU��LW�LV�LPSRUWDQW�WR�HPSKDVL]H�WZR�PRUH�DVSHFWV�WKDW�PDGH�PRUH�
XQSURYDEOH�WKH�EDFNÀUH�RI�FOLPDWH�FKDQJH�SROLF\�GXH�WR�WKH�JUHHQ�SDUDGR[��7KH�ÀUVW�RQH�LV�
WKDW��HYHQ�LQ�WKH�FDVH�RI�D�FHUWDLQ�WHPSRUDO�JUHHQ�SDUDGR[�LQ�WKH�JOREDO�H[WUDFWLRQ�RI�D�IRVVLO�
IXHO�� LWV�QHJDWLYH�HͿHFWV�RQ�FOLPDWH�FKDQJH�FRXOG�EH�PRUH�WKDQ�FRPSHQVDWHG�E\�D�SRVWHULRU�
UHGXFWLRQ�LQ�LWV�H[WUDFWLRQ��7KH�VHFRQG�RQH�LV�WKDW�D�JUHHQ�SDUDGR[�IRU�VRPH�IRVVLO�IXHOV��VXFK�
DV�FRQYHQWLRQDO�RLO�DQG�QDWXUDO�JDV��FRXOG�FRH[LVW�ZLWK�D�GHFUHDVH�LQ�WKH�H[WUDFWLRQ�RI�RWKHU�
IRVVLO� IXHOV� �VXFK�DV�FRDO�DQG�XQFRQYHQWLRQDO�RLO�DQG�QDWXUDO�JDV��UHVXOWLQJ� LQ�D�SHUPDQHQW�
decreasing of carbon emissions.

,Q�DQ\�FDVH��WKH�JUHHQ�SDUDGR[�FRQFHSW�JLYHV�DQ�DGGLWLRQDO�DUJXPHQW�IRU�WU\LQJ�WR�UHDFK�
DQ�HͿHFWLYH�DQG�DPELWLRXV�JOREDO�UDWLRQLQJ�RI�IRVVLO�IXHO�H[WUDFWLRQ�DQG�RU�FDUERQ�HPLVVLRQV��,�
DJUHH�ZLWK�6LQQ�WKDW�WKLV�GL΀FXOW�SROLWLFDO�REMHFWLYH�ZRXOG�EH�WKH�EHVW�SROLF\��+RZHYHU��ZKLOH�
WKLV�LV�QRW�SRVVLEOH��LW�LV�QHFHVVDU\�WR�DFW�DV�TXLFNO\�DQG�VWURQJO\�DV�SRVVLEOH�XVLQJ�GLͿHUHQW�
WRROV�LQFOXGLQJ�GHPDQG�DQG�FDUERQ�SULFLQJ�SROLFLHV��FKDQJHV�LQ�LQGLYLGXDO�OLIHVW\OHV�DQG�VRFLDO�
PRYHPHQWV�WR�EORFN�IRVVLO�IXHO�SURMHFWV�
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This collection of essays presented at the XV International 
Congress of the International Society for Ecological 
Economics in Puebla, Mexico, starts from the recognition of 
the global damage and disruption resulting from the abuse 
of the use of natural resources, and the impacts on the 
environment caused by the excessive and complex 
consumption of modern societies, which has marginalized 
innumerable rural communities. It lends particular attention 
to the responses of diverse groups of actors that have 
reacted with theoretical and productive proposals, as well 
as with social movements and confrontations for the 
defense of territories that are being impacted at the local 
level with global repercussions. The book is organized in six 
important themes in the debate between the reigning 
economic system and its environmental and social effects: 
paradigms, energy, ecosystem services, sustainability, 
social conflicts, and food systems.

Esta compilación de ensayos presentados en el XV 
Congreso Internacional de la Sociedad Internacional de 
Economía Ecológica en Puebla, México, parte de reconocer 
el deterioro y la perturbación global que ha derivado del 
abuso en la utilización de los recursos naturales y de los 
impactos sobre el ambiente, causados por el excesivo y 
complejo consumo de las sociedades modernas que ha 
dejado al margen a innumerables comunidades rurales. Se 
centra particularmente en las respuestas de diversos 
grupos de actores que han reaccionado con propuestas 
teóricas y productivas, así como con manifestaciones 
sociales y de confrontación en defensa de territorios que se 
ven impactados a nivel local con repercusiones a nivel 
global. El libro se organiza en torno a seis temas generales 
que se consideran centrales en el debate entre el modelo 
económico vigente y las repercusiones ambientales y 
sociales: paradigmas, energía, servicios ecosistémicos, 
sustentabilidad, conflictos sociales, y sistemas alimentarios.
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