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8LMW�TETIV�EREP]WIW�E�WIX�SJ�'3��VIHYGMRK�EFEXIQIRX�STXMSRW�VIPEXIH�XS��GSEP�
GSRWYQTXMSR�MR�7LER\M��'LMRE��8LI�GSWXW�ERH�TSXIRXMEP�JSV�EFEXIQIRX�EVI�MRZIWXMKEXIH�JSV�
HMJJIVIRX�IGSRSQMG�WIGXSVW��ERH�XLI�IRXEMPIH�IQMWWMSR�VIHYGXMSRW�EVI�IWXMQEXIH�MR�XIVQW�SJ�
'3���73���ERH�TEVXMGPIW��8LI�TVIWIRX�TSTYPEXMSR�[IMKLXIH�I\TSWYVI�PIZIP�JSV�TEVXMGPIW�ERH�
73��MW�IWXMQEXIH�YWMRK�EMV�UYEPMX]�QSRMXSVMRK�HEXE��ERH�E�WMQTPMJMIH�QIXLSHSPSK]�MW�
ETTPMIH�XS�IWXMQEXI�XLI�VIHYGIH�TSTYPEXMSR�I\TSWYVI�VIWYPXMRK�JVSQ�XLI�EFEXIQIRX�
QIEWYVIW��&]�QIERW�SJ�I\TSWYVI�VIWTSRWI�JYRGXMSRW�JVSQ�'LMRIWI�ERH�MRXIVREXMSREP�
ITMHIQMSPSK]��XLI�LIEPXL�IJJIGXW�JVSQ�MQTPIQIRXMRK�XLI�QIEWYVIW�EVI�MRHMGEXIH��%R�
IGSRSQMG�IZEPYEXMSR�SJ�XLI�VIHYGIH�LIEPXL�IJJIGX�MW�QEHI�F]�IQTPS]MRK�YRMX�TVMGIW�SJ�
LIEPXL�MQTEGXW�FEWIH�SR�XLI�HEQEKI�GSWX�ETTVSEGL��)WXMQEXIW�SJ�XLI�TVIWIRX�EKVMGYPXYVEP�
GVST�PSWW�EXXVMFYXEFPI�XS�IRLERGIH�PIZIPW�SJ�WYVJEGI�S^SRI�EVI�EPWS�KMZIR��8LI�MQTEGX�SJ�
IQMWWMSR�VIHYGXMSRW�[MXLMR�7LER\M�TVSZMRGI�MW��LS[IZIV��PMQMXIH�HYI�XS�XLI�VIKMSREP�
JIEXYVI�SJ�S^SRI�JSVQEXMSR��8LMW�JMVWX�EWWIWWQIRX�SJ�'3��VIHYGMRK�EFEXIQIRX�STXMSRW�MR�
7LER\M�HIQSRWXVEXIW�XLEX�XLI�QIEWYVIW�EVI�TVSJMXEFPI�MR�E�WSGMSIGSRSQMG�WIRWI��
,S[IZIV��XLI�WXYH]�EPWS�HIQSRWXVEXIW�E�GIVXEMR�PEGO�SJ�W]RIVK]�FIX[IIR�XLI�STXMSRW�[MXL�
VIWTIGX�XS�XLIMV�IJJIGXMZIRIWW�MR�QIIXMRK�PSGEP��VIKMSREP�ERH�KPSFEP�IRZMVSRQIRXEP�
GSRGIVRW���
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)QMWWMSRW�SJ� KVIIRLSYWI� KEWIW� �+,+�� MRGVIEWI� XLI� VMWO�SJ�QSVI� VETMH� GPMQEXI� GLERKIW�
XLER� LEZI� IZIV� SGGYVVIH� IEVPMIV� MR� XLI� LMWXSV]� SJ�QEROMRH�� 'PMQEXI� GLERKIW�QE]� LEZI�
GSRWIUYIRGIW�XLEX�[MPP�WIZIVIP]�EJJIGX�LYQER�LIEPXL�HMVIGXP]�ERH�MRHMVIGXP]��,YPQI�IX�EP���
�������7IZIVEP�QSHIP�WXYHMIW�MRHMGEXI�XLEX�VIHYGMRK�XLI�IQMWWMSRW�SJ�+,+�MR�E�PSRK�XIVQ�
TIVWTIGXMZI�QE]� IRXEMP� WYFWXERXMEP� FIRIJMXW� JSV� MRWXERGI� F]� VIHYGMRK� XLI� VMWO�SJ� I\XVIQI�
[IEXLIV� IZIRXW�� XLI� VMWO� SJ� MRGVIEWIH� XVERWQMWWMSR� SJ� QEPEVME� ERH� SXLIV� ZIGXSV� FSVRI�
HMWIEWIW�ERH�XLI�VMWO�SJ�MRGVIEWIH�WIE�PIZIP��8LI�MQTEGX�SJ�WYGL�EREP]WIW�SR�TSPMG]�QEOMRK�
QE]�� LS[IZIV�� FI� [IEO� HYI� XS� XLI� PEVKI� YRGIVXEMRXMIW� ERH� XLI� PSRK�XIVQ� TIVWTIGXMZI��
1YGL�SJ�XLI�HIFEXI�VIPEXIH�XS�GPMQEXI�TSPMG]�LEW�MXW�VSSX�MR�XLI�HMPIQQE�XLEX�XLI�TSXIRXMEP�
FIRIJMXW� SJ� TVIWIRX� QMXMKEXMRK� IJJSVXW� EVI� KEMRIH� F]� JYXYVI� KIRIVEXMSRW�� 8VEHMXMSREP�
QIXLSHW� JSV� GEPGYPEXMRK� JYXYVI� IGSRSQMG� FIRIJMXW� HVEWXMGEPP]� VIHYGI� FIRIJMXW� VIPEXIH� XS�
GPMQEXI�TSPMG]�SGGYVVMRK�JEV�MRXS�XLI�JYXYVI��LIRGI�XLI�GSRGPYWMSR�IEWMP]�HVE[R�MW�XLEX�MX�MW�
IGSRSQMGEPP]�VEXMSREP�XS�TSWXTSRI�EGXMSR��I�K��2SVHLEYW���������
�
1SHIP�WXYHMIW�MRHMGEXI�XLEX�XLI�IJJIGXW�SJ�GPMQEXI�GLERKIW��EW�HVSYKLX��WIE�PIZIP�VMWI��ERH�
IRXEMPIH�IJJIGXW�VIPEXIH�XS�EKVMGYPXYVEP�TVSHYGXMSR�ERH�TSTYPEXMSR�QMKVEXMSR��EVI�PMOIP]�XS�
FI�QSVI�WIZIVI� MR�HIZIPSTMRK�GSYRXVMIW� �1EVXIRW�IX�EP��������ERH�2MGLSPPW�IX�EP����������
8LI� XLVIWLSPH� JSV�IJJIGXW�SJ�GPMQEXI�GLERKI�LEZMRK�HIZEWXEXMRK�GSRWIUYIRGIW� MW� PMOIP]�XS�
FI� PS[IV� MR� XLIWI�GSYRXVMIW��HYI� XS�E� PS[IV�EHETXEXMSR�GETEGMX]��,ERHQIV�IX�EP����������
)ZIR�XLSYKL�GPMQEXI�WGIREVMSW�EPWS�MRHMGEXI�WIZIVI�IJJIGXW�MR�XLI�VMGL�TEVXW�SJ�XLI�[SVPH��
XLI�MQTEGXW�MR�XIVQW�SJ�LYQER�WYJJIVMRK�ERH�IGSRSQMG�PSWW�QE]�FI�QSHIVEXIH�F]�E�LMKLIV�
WSGMSIGSRSQMG�GETEGMX]�SJ�MQTPIQIRXMRK�EHETXEXMSR�QIEWYVIW��
�
9RXMP�VIGIRXP]�QYGL�SJ�XLI�HIFEXI�SR�GPMQEXI�TSPMG]�ERH�XLI�GSWXW�SJ�VIHYGMRK�KVIIRLSYWI�
KEWIW� LEW� RSX� XEOIR� MRXS� EGGSYRX� XLI� TSWWMFP]� PEVKI� GS�FIRIJMXW� XLEX� +,+� IQMWWMSR�
VIHYGXMSRW� QE]� LEZI�� 'S�FIRIJMXW� �EPWS� GEPPIH� WIGSRHEV]� SV� ERGMPPEV]�� FIRIJMXW� EVI� JSV�
MRWXERGI� VIHYGIH� HEQEKI� XS� LYQER� LIEPXL� ERH� IRZMVSRQIRX� JVSQ� EMV� TSPPYXERXW�� ERH�
XLIWI� FIRIJMXW� ETTIEV� [MXLMR� E� VIPEXMZIP]� WLSVX� XMQI� LSVM^SR� EJXIV� XLI� IQMWWMSRW� EVI�
VIHYGIH�� -QTSVXERX�WSYVGIW�SJ�+,+��EW�TS[IV�TVSHYGXMSR�ERH�XLI� XVERWTSVX�WIGXSV��EVI�
EPWS�QEMR�WSYVGIW�SJ�TEVXMGYPEXIW��73���23\��ERH�ZEVMSYW�L]HVSGEVFSRW��-R�EHHMXMSR�XS�XLI�
IJJIGXW� SJ� XLIWI� TVMQEV]� GSQTSRIRXW�� XLIVI� EVI� WIZIVI� TVSFPIQW� VIPEXIH� XS� GSQTSRIRXW�
TVSHYGIH�WIGSRHEVMP]�MR�XLI�EXQSWTLIVI��I�K��S^SRI�ERH�JMRI�WIGSRHEV]�TEVXMGYPEXIW���
�
+IRIVEPP]�� XLI� PEVKIWX� PSGEP� ERH� VIKMSREP� EMV� TSPPYXMSR� TVSFPIQW� EVI� JSYRH� MR� GSYRXVMIW�
XLEX�HS�RSX�LEZI�IQMWWMSR�VIHYGXMSR�SFPMKEXMSRW�MR�XLI�/]SXS�TVSXSGSP��*SV�MRWXERGI�XLIVI�
EVI�PEVKI�EMV�TSPPYXMSR�TVSFPIQW�MR�QER]�QIKEGMXMIW�MR�HIZIPSTMRK�GSYRXVMIW��SJXIR�HYI�XS�
E�LIEZ]�VIPMERGI�SR�GSEP�MR�TS[IV�TVSHYGXMSR�ERH�SYXHEXIH�XIGLRSPSK]�MR�EYXSQSFMPIW��-R�
'LMRE� XLI� GSRGIRXVEXMSRW� SJ� 73�� ERH� TEVXMGYPEXIW� MR� EMV� ZMSPEXI� XLI� ;,3� EMV� UYEPMX]�
KYMHIPMRIW� WIZIVEPJSPH� MR� QER]� GMXMIW�� &IGEYWI� X]TMGEP� l��� KIRIVEXMSRz� SYXHSSV� EMV�
TSPPYXMSR�EFEXIQIRX�QIEWYVIW��EW�JSV�MRWXERGI�VIQSZMRK�TEVXMGPIW�ERH�73��JVSQ�XLI�[EWXI�
KEWIW�� SJXIR� LEZI� RSX� FIIR� MQTPIQIRXIH�� XLI� GS�FIRIJMXW� SJ� X]TMGEP� +,+� EFEXIQIRX�
QIEWYVIW�QE]�FI� PEVKI� MR�HIZIPSTMRK�GSYRXVMIW��7IZIVEP� WXYHMIW�LEZI�HIQSRWXVEXIH� XLEX�
'3�� VIHYGXMSRW� MR� XLIWI� GSYRXVMIW� QE]� FI� EGGSQTERMIH� F]� WYFWXERXMEP� VIHYGXMSRW� MR�
LIEPXL� HEQEKI�� I�K�� MR� TVIQEXYVI� QSVXEPMX]� ERH� VIWTMVEXSV]� HMWIEWIW� �0II� (EZMW� IX� EP���
������;ERK�ERH�7QMXL������E�ERH�F��(IWWYW�ERH�3
'SRRSV��������)OMRW���������
�
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;LIVIEW�XLI�GPMQEXI�GLERKI�MWWYI�QE]�RSX�FI�KMZIR�LMKL�TVMSVMX]�SR�XLI�TSPMXMGEP�EKIRHE��
XLIVI�MW�MR�QER]�HIZIPSTMRK�GSYRXVMIW�ER�MRGVIEWMRK�JSGYW�SR�PSGEP�ERH�VIKMSREP�TSPPYXMSR�
TVSFPIQW�� 8LI� 'LMRIWI� KSZIVRQIRX� VIEPMWIW� XLI� WMKRMJMGERGI� SJ� YVFER� TSPPYXMSR�� ERH� MR�
2SZIQFIV������ERRSYRGIH�XLI�l'PIER�)RIVK]�%GXMSRz�EMQMRK�EX�LEZMRK�QSWX�FMK�GMXMIW�
WEXMWJ]MRK� XLI�REXMSREP��RH�GPEWW�WXERHEVHW�[MXLMR���r���]IEVW��6IKYPEXMSRW�SJ� XLI�YWI�SJ�
PIEHIH�KEWSPMRI� MR�QENSV�GMXMIW�ERH�XLI�VIUYMVIQIRX� XLEX�EPP�GEV�QERYJEGXYVIVW� MR�'LMRE�
WLSYPH� MRWXEPP� GEXEP]XMG� GSRZIVXIVW� ERH� IPIGXVMG� MKRMXMSR� W]WXIQW� MR� RI[� GEVW� GPIEVP]�
MRHMGEXI�E�TSPMG]�WLMJX��+ER���������
�
8LIVI� EVI�� LS[IZIV�� RSX� RIGIWWEVMP]� PEVKI� W]RIVKMIW� FIX[IIR� PSGEP� ERH� KPSFEP�
IRZMVSRQIRXEP�XEVKIXW��%�WXYH]�JVSQ�1I\MGS�'MX]��JSV�MRWXERGI��WLS[IH�XLEX�ER�EFEXIQIRX�
TPER� XLEX� [SYPH� VIHYGI� XLI� IQMWWMSRW� SJ� PSGEP� EMV� TSPPYXERXW� F]� ���� �ZME� GPIERIV�
XIGLRSPSK]�ERH�JYIP��[SYPH�VIHYGI�XLI�+,+�IQMWWMSRW�F]�SRP]�����-R�7ERXMEKS�MR�'LMPI�
ZILMGPI�IQMWWMSRW�WXERHEVHW� XLEX�[SYPH�VIHYGI� PSGEP�TSPPYXMSR�[MXL�����[IVI�WLS[R�XS�
IRXEMP�E�+,+�IQMWWMSR�VIHYGXMSR�SJ�SRP]�����)WOIPERH�ERH�<MI���������%�WXYH]�EX�--%7%�
�-RXIVREXMSREP�-RWXMXYXI�JSV�%TTPMIH�7]WXIQW�%REP]WMW��HIQSRWXVEXIW�XLEX�TSPMGMIW�TYVWYMRK�
IMXLIV� PSGEP� TSPPYXMSR� XEVKIXW� �[MXL� VIWTIGX� XS� WYPJYV� IQMWWMSRW�� SV� KPSFEP� XEVKIXW� �[MXL�
VIWTIGX� XS� '3�� IQMWWMSRW�� MWSPEXIH�� [MXLSYX� GSRWMHIVMRK� XLI� GVSWW�PMROEKIW�� QE]� LEZI�
YRJSVXYREXI�IJJIGXW�ERH�TIVLETW�IZIR�VIWYPX�MR�WSQI�VIKMSRW�SJ�XLI�[SVPH�FIMRK�[SVWI�SJJ�
XLER�MJ�XLIVI�[IVI�RS�WYGL�TSPMGMIW�EX�EPP��1G(SREPH���������%R�EFEXIQIRX�WXVEXIK]�XLEX�MW�
GSWX�IJJIGXMZI� [MXL� VIWTIGX� XS� E� KPSFEP� TIVWTIGXMZI� QE]� XLYW� RSX� FI� GSWX�IJJIGXMZI� [MXL�
VIWTIGX�XS�E�PSGEP�SV�VIKMSREP�TIVWTIGXMZI��+IRIVEPP]�WTIEOMRK��XLI�QIEWYVIW�XLEX�LEZI�XLI�
PEVKIWX�TSXIRXMEPW�JSV�W]RIVKMIW�EVI�XLSWI�XLEX�PIEHW�XS�E�WLMJX�XS[EVHW�PIWW�GEVFSR�MRXIRWMZI�
JYIPW��ERH�QIEWYVIW� XLEX� WMQTP]� VIHYGI� XLI�YWI�SJ� JSWWMP� JYIP�TIV� WI��EW�IRIVK]�IJJMGMIRG]�
QIEWYVIW� �EWWYQMRK� XLI� HIQERH� MW� RSX� MRGVIEWIH�� ERH� MRXVSHYGXMSR� SJ� VIRI[EFPIW��
8VEHMXMSREP�EFEXIQIRX�QIEWYVIW�HIZMWIH�WTIGMJMGEPP]�XS[EVHW�VIHYGMRK�73��ERH�XLI�GSEVWIV�
JVEGXMSRW� SJ� TEVXMGYPEXIW� �"� b� �µQ� MR� HMEQIXIV��� M�I�� X]TMGEP� l��� KIRIVEXMSR� QIEWYVIWz��
WIPHSQ�LEZI�E�WMKRMJMGERX�MQTEGX�SR�+,+�IQMWWMSRW���
�
-R�XLMW�WXYH]�XLI�TVMQEV]�TIVWTIGXMZI�MW�XLI�KPSFEP��ERH�[I�LEZI�WSYKLX�XS�MHIRXMJ]�ZMEFPI�
STXMSRW� JSV� VIHYGMRK� IQMWWMSRW� SJ� +,+� MR� XLI� 7LER\M� TVSZMRGI� MR� 'LMRE�� E� TVSZMRGI�
VIP]MRK� LIEZMP]� SR� GSEP� MR� MXW� IRIVK]� WIGXSV�� &]� IWXMQEXMRK� XLI� PSGEP� ERH� VIKMSREP� EMV�
TSPPYXMSR�IJJIGXW�SJ�MQTPIQIRXMRK�EFEXIQIRX�QIEWYVIW��[I�EMQ�EX�WSVXMRK�SYX�STXMSRW�XLEX�
LEZI� EW� LMKL� EW� TSWWMFPI� W]RIVKMIW�� TVMQEVMP]� MR� XIVQW� SJ� VIHYGMRK� HEQEKI� XS� LYQER�
LIEPXL�� FYX� EPWS�[MXL� VIWTIGX� XS� EKVMGYPXYVEP� TVSHYGXMSR�� FYMPHMRK�QEXIVMEPW� ERH� GYPXYVEP�
LIVMXEKI��-R�XLI�JMVWX�TLEWI��HSGYQIRXIH�MR�XLMW�VITSVX��[I�LEZI�JSGYWIH�SR�EREP]WMRK�XLI�
IRZMVSRQIRXEP� MQTEGXW� SJ� WM\� HMJJIVIRX� EFEXIQIRX� STXMSRW� XLEX�QEMRP]� EVI� ETTPMGEFPI� MR�
XLI�MRHYWXV]�WIGXSV��XLI�TS[IV�WIGXSV�ERH�MR�VYVEP�LSYWILSPHW��
�
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�� *IEXYVIW�SJ�7LER\M�
�
7LER\M� TVSZMRGI� PMIW� MR� XLI� GIRXVEP� TEVXW� SJ� 2SVXL� 'LMRE� GSZIVMRK� ER� EVIE� SJ� ��������
WUYEVI�OQ�ERH�MW�FSVHIVIH�F]�XLI�=IPPS[�6MZIV��,YERK�,I��MR�XLI�[IWX��8LI�TVSZMRGI�MW�
XS�E�PEVKI�I\XIRX�QSYRXEMRSYW�ERH�LEW�E�GSRXMRIRXEP�QSRWSSR�GPMQEXI��[LMGL�QIERW�XLEX�
QSWX� SJ� XLI� TVIGMTMXEXMSR� JEPPW� MR� WYQQIV�� 8LI� QIER� ERRYEP� TVIGMTMXEXMSR� MW� FIX[IIR�
ETTVS\MQEXIP]�����ERH�����QQ��XLI�EQSYRX�MRGVIEWMRK�KVEHYEPP]�JVSQ�RSVXL[IWX�XS�XLI�
WSYXLIEWX�� .ERYEV]�� XLI� GSPHIWX� QSRXL�� LEW� EZIVEKI� XIQTIVEXYVIW� SJ� � ��°'� XS� ���°'��
[LIVIEW�XLI�EZIVEKI�XIQTIVEXYVIW�SJ�.YP]��XLI�LSXXIWX�QSRXL��EVI�FIX[IIR���°'�ERH���°'���
�
8LI� TVSZMRGI� GSRXEMRW� ���� GSYRXMIW� [MXL� MXW� GETMXEP� WIX� MR� 8EM]YER� 'MX]�� 8LI� XSXEP�
TSTYPEXMSR�SJ�7LER\M�MW������QMPP����������+IRIVEPP]��XLI�GIRXVEP�E\MW�SJ�XLI�TVSZMRGI�LEW�
XLI�LMKLIWX�TSTYPEXMSR�HIRWMX]�� XLI�QSWX�TSTYPEXIH�GSYRXMIW�FIMRK�8EM]YER�ERH�(EXSRK�
�WII�QETW�MR�%RRI\�������
�
7LER\M� LEW� �����QMPPMSR� LIGXEVIW� SJ� JSVIWX�� [LMGL� GSZIV� ����� TIVGIRX� SJ� XLI� TVSZMRGIkW�
PERH� WYVJEGI� EVIE� �JMKYVIW� JSV� ������� 8LI� XVII� WTIGMIW� MRGPYHI�QEMRP]� GLMRIWI�TMRI��SEO��
TSTPEV��FMVGL�ERH�HVEKSR�WTVYGI��%X�XLI�0SIWW�4PEXIEY�MR�[IWXIVR�7LER\M�XLI�ZIKIXEXMSR�MW�
WTEVWI�� 7LER\M� WSMPW� EVI� RSX� GSRWMHIVIH� WIRWMXMZI� XS� EGMH� HITSWMXMSR�� 4SWWMFPI� IJJIGXW� SR�
ZIKIXEXMSR�SJ�73���XLI�QEMR�TVIGYVWSV�SJ�EGMH�TVIGMTMXEXMSR��QYWX�XLIVIJSVI�FI�HMVIGX��RSX�
XLVSYKL�WSMPW��
�
7LER\M� MW�SRI�SJ�'LMREkW�QENSV�IRIVK]�FEWIW�[MXL� VMGL�GSEP�ERH� MVSR�HITSWMXW��8LI�GSEP�
MRHYWXV]� MW� XLI� QSWX� MQTSVXERX� MRHYWXV]� ERH� XLI� GSEP� TVSHYGXMSR� MR� 7LER\M� VITVIWIRXW�
EFSYX�����SJ�XLI�XSXEP�TVSHYGXMSR�MR�'LMRE������1XSRW�MR��������7LER\M�LEW�IMKLX�QENSV�
QMRMRK� EVIEW� �(EXSRK�=ERKUYER�� <MWLER�� *IR\M�� 0YkER�� .MRGLIRK�� <YERKKERK� ERH�
,YS\MER��ERH�������SV�QSVI�QIHMYQ�WM^IH�ERH�WQEPP�QMRIW��')62)8���������%FSYX�X[S�
XLMVHW�SJ�XLI�TVSHYGXMSR�MW�I\TSVXIH�EW�VE[�GSEP������1XSRW�MR��������'SOIQEOMRK�TPERXW�
TVSGIWW�QSVI�XLER�����SJ�XLI�GSEP�VIXEMRIH�ERH�XLI�GSOI�TVSHYGXMSR�MR������[EW�EFSYX�
���1XSRW��[IMKLX�EW�GSOI���8LI�GSOI�TVSHYGXMSR�MR�7LER\M�VITVIWIRXW�RIEVP]�LEPJ�SJ�XLI�
[SVPH�TVSHYGXMSR��%FSYX�X[S�XLMVHW�SJ�XLI�GSOI�TVSHYGIH�MR�7LER\M�MW�RSVQEPP]�I\TSVXIH�
XS�SXLIV�TVSZMRGIW�ERH�GSYRXVMIW��-R������GSOI�JVSQ�7LER\M�EGGSYRXIH�JSV�EFSYX�����SJ�
XLI�XSXEP�I\TSVX�JVSQ�'LMRE��'LMRE�WXERHW�JSV�EFSYX�����SJ�XLI�[SVPH�XVEHI�SJ�GSOI���8LI�
GSRWYQTXMSR�SJ�GSOI�[MXLMR�XLI�TVSZMRGI�MW�XS�E�PEVKI�I\XIRX�MR�QIXEPPYVKMGEP�MRHYWXV]���
�
,IEZ]� MRHYWXV]� MR� 7LER\M� MRGPYHIW� TVSHYGXMSR� SJ�QEGLMRIV]�� I�K�� XVEGXSVW�� PSGSQSXMZIW��
EYXSQSFMPIW�ERH�IUYMTQIRX�YWIH�MR�QMRIW�ERH�QIXEPPYVKMGEP�MRHYWXV]��1EMR�PMKLX�MRHYWXV]�
WIGXSVW�EVI�XI\XMPI��TETIV�ERH�JSSH���
�
;EXIV� WLSVXEKI� ERH� [EXIV� TSPPYXMSR� EVI� QENSV� TVSFPIQW� MR� 7LER\M�� 'SRGIVRMRK� [EXIV�
TSPPYXMSR��VYR�SJJ�JVSQ�EKVMGYPXYVI�ERH�IRXEMPIH�IYXVSTLMGEXMSR�VITVIWIRXW�E�PEVKI�TVSFPIQ�
�MRHMGEXIH�F]�LMKL� PIZIPW� SJ� EQQSRME�RMXVSKIR�ERH�'3(��GEVFSR�S\]KIR�HIQERH��ERH�
&3(� �FMSPSKMG� S\]KIR� HIQERH��� -R� EHHMXMSR�� LMKL� PIZIPW� SJ� ZSPEXMPI� TLIRSP�� TIXVSPIYQ�
ERH� WYWTIRHIH�QEXXIVW�EVI� VITSVXIH��+VSYRH[EXIV�UYEPMX]� MW�E�TVSFPIQ� MR� WIZIVEP�GMXMIW�
�;Y���������%�PEVKI�TVSNIGX�MW�YRHIV�GSRWXVYGXMSR�XS�HMZIVX�[EXIV�JVSQ�XLI�=IPPS[�6MZIV�XS�
XLI�TVSZMRGI�XS�EPPIZMEXI�XLI�[EXIV�WLSVXEKI��-R�XLMW�GSRRIGXMSR�E�L]HVSTS[IV�WXEXMSR�[MPP�
EPWS�FI�FYMPX��;MXL�E�TPERRIH�MRWXEPPIH�GETEGMX]�SJ������+;�MX�[MPP�TPE]�ER�MQTSVXERX�VSPI�
MR�XLI�2SVXL�'LMRE�KVMH�[LSWI�QEMR�WYTTP]�EX�TVIWIRX�MW�JVSQ�GSEP�JMVIH�XLIVQEP�TS[IV�
TPERXW��
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�
%W� GSQTEVIH� XS� WSQI�SJ� XLI� GSEWXEP�TVSZMRGIW��[LMGL�EJXIV� XLI� VIJSVQ� WXEVXMRK� MR������
LEZI�FIRIJMXIH� JVSQ�E� JEZSVEFPI� IGSRSQMG�TSPMG]�ERH�LEZI�LEH�E� WYFWXERXMEP� IGSRSQMG�
KVS[XL�� 7LER\M� LEW�� XSKIXLIV� [MXL� SXLIV� GIRXVEP� ERH� [IWXIVR� TVSZMRGIW�� FIIR� PEKKMRK�
FILMRH�� -R� ����� XLI� +(4�GET� MR� 7LER\M� [EW� ���� SJ� XLI� EZIVEKI� MR� 'LMRE� �2EXMSREP�
&YVIEY�SJ�7XEXMWXMGW���������
�
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�� %MV�TSPPYXMSR�MR�7LER\M�GMXMIW�
�

-R�'LMRE�����SJ�XLI�IRIVK]�MW�KIRIVEXIH�JVSQ�GSEP��������JVSQ�SMP�ERH������JVSQ�REXYVEP�
KEW�������JMKYVIW���8LI�WLEVI�SJ�GSEP�LEW�WPMKLXP]�HIGVIEWIH�XLI�PEWX�HIGEHIW��XLI�WLEVI�SJ�
SMP� ERH� KEW� LEW� JPYGXYEXIH��[LIVIEW� XLI� WLEVI� SJ� L]HVS�TS[IV� LEW� FIIR� MRGVIEWMRK� ERH�
RS[�EQSYRX�XS������SJ�XLI�TVSHYGXMSR��2EXMSREP�&YVIEY�SJ�7XEXMWXMGW���������8LI�GSYRXV]�
LEW� FIIR� XLI� [SVPH
W� PEVKIWX� GSEP� TVSHYGIV� ERH� GSRWYQIV� WMRGI� ����� ERH� [MXL� ER�
IWXMQEXIH�������SJ�XLI�[SVPH
W�GSEP�VIWIVZIW�������SJ�SMP�VIWIVZIW�ERH������SJ�KEW�VIWIVZIW�
MW�PMOIP]�XS�HITIRH�LIEZMP]�SR�GSEP�MRXS�XLI�JYXYVI��&4�%QSGS����������
�
8EFPI���WLS[W�XLI�ERRYEP�GSEP�GSRWYQTXMSR�MR�7LER\M��EZIVEKI�JSV�XLI�TIVMSH������
�������8LI�PEVKIWX�WMRKPI�GSRWYQIV�MW�XLI�GSOI�QEOMRK�WIGXSV��%�PEVKI�WLEVI�SJ�XLI�GSOI�MW�
I\TSVXIH�XS�SXLIV�TVSZMRGIW�MR�'LMRE��&EWIH�SR�XLI�JMKYVIW�MR�8EFPI����[I�LEZI�IWXMQEXIH�
XLI�XSXEP�IQMWWMSR�SJ�874�ERH�73��JVSQ�GSEP�GSRWYQTXMSR�MR�7LER\M��WII�8EFPI�����;I�
LEZI�EWWYQIH�YRMJSVQ�IQMWWMSR�JEGXSVW�MR�XLI�HMJJIVIRX�WSYVGI�KVSYTW�������OXSRW�73��ERH�
�����OXSRW�SJ�874�TIV�QMPP��XSRW�SJ�VE[�GSEP��I\GITX�JSV�GSOI�QEOMRK��[LIVI�[I�EWWYQIH�E�
PS[IV�IQMWWMSR�JEGXSV�JSV�73���8LMW�EHNYWXQIRX�[EW�HSRI�FIGEYWI�[I�LEH�XS�XEOI�MRXS�
GSRWMHIVEXMSR�XLEX�QYGL�SJ�XLI�WYPJYV�VIQEMRW�MR�XLI�GSOI�HYVMRK�XLI�GSOMRK�ERH�QYGL�SJ�
XLI�GSOI�MW�I\TSVXIH��%W�E�TVIPMQMREV]�IWXMQEXI�[I�EWWYQIH�ER�IQMWWMSR�JEGXSV�SJ�����SJ�
XLI�SRI�YWIH�JSV�SXLIV�WSYVGIW��8LMW�QE]�FI�XSS�PS[�ERH�QSVI�EGGYVEXI�MRJSVQEXMSR�MW�
RIIHIH��
�

8EFPI����%RRYEP�GSEP�GSRWYQTXMSR�MR�7LER\M��EZIVEKI�JSV������������QMPP��XSRW�SJ�VE[�
GSEP���

� 1MPP��XSRW� ��SJ�XSXEP�
8SXEP� ������� ������
��,SYWILSPHW� ����� ����
�����6YVEP� ����� ����
�����9VFER� ����� ����
��-RHYWXV]� ������� �����
�����4S[IV� ������ �����
�����'SOI�QEOMRK� ������ �����
�����-RHYWXVMEP�GSQFYWXMSR� ������ �����
�

8EFPI����%RRYEP�IWXMQEXIH�IQMWWMSRW�SJ�874�ERH�73
�
�JVSQ�GSEP�GSRWYQTXMSR�MR�

7LER\M��EZIVEKI�JSV�������������

� � 874�������XSRW�� 73��������XSRW��
8SXEP� ������� �������
��,SYWILSPHW� ����� ������
�����6YVEP� ����� �����
�����9VFER� ����� �����
��-RHYWXV]� ������� �������
�����4S[IV� ������ ������
�����'SOI�QEOMRK� ������ ������
�����-RHYWXVMEP�GSQFYWXMSR� ������ ������
�8LMW�JMKYVI�MW�WSQI[LEX�LMKLIV�XLER�SXLIV�IWXMQEXIW��IK��F]�2EXMSREP�&YVIEY�SJ�7XEXMWXMGW��������
ERH�7XVIIXW�ERH�;EPHLSJJ���������
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8LI�QEMR�WSYVGIW�SJ�EMV�TSPPYXMSR�MR�QENSV�7LER\M�GMXMIW�EVI�GSEP�QMRMRK��GSOMRK��TS[IV�
TPERXW�ERH�QIXEPPYVKMGEP�MRHYWXVMIW��-R�EHHMXMSR�XS�XLMW�GSQIW�XLI�[MHIWTVIEH�YWI�SJ�GSEP�
MR�WQEPP�GSEP�JMVIH�GSQQIVGMEP�FSMPIVW� JSV�LIEXMRK�ERH�WXIEQ�KIRIVEXMSR�ERH�JSV�LIEXMRK�
ERH�GSSOMRK�MR�XLI�LSYWILSPH�WIGXSV��8LI�PEXXIV�MW�TEVXP]�MRHMGEXIH�F]�XLI�JEGX�XLEX�XLI�TIV�
GETMXE� 73�� IQMWWMSR� JVSQ� RSR�MRHYWXVMEP� WSYVGIW� MR� 7LER\M� MW� ���� XMQIW� XLI� GSYRXV]�
EZIVEKI� �EFSYX� ��� OK�GET��� I\GIIHIH� SRP]� F]� 'LSRKUMRK� ERH� +YM^LSY�� 8LI� XSXEP� TIV�
GETMXE�IQMWWMSRW�SJ�73�� �EPP� WSYVGIW��ERH�WSSX� �JVSQ�MRHYWXV]��EVI� XLI�LMKLIWX� MR�'LMRE��
ERH�MW�JSV�WSSX�����XMQIW�XLI�GSYRXV]�EZIVEKI��WII�*MKYVI�����8LI�[EWXI�KEW�WSSX�GPIERMRK�
VEXMS�MR�XLI�MRHYWXV]�MW�EQSRK�XLI�PS[IWX�MR�'LMRE��SRP]�8MFIX��[LMGL�LEW�PS[�IQMWWMSRW��
LEW�E�PS[IV�VEXMS���2EXMSREP�&YVIEY�SJ�7XEXMWXMGW���������
�

*MKYVI�����%RRYEP�IQMWWMSRW�SJ�73
�
�ERH�WSSX��MRHYWXVMEP�WSYVGIW��TIV�GETMXE��OK�GET��MR�

'LMRE��F]�TVSZMRGI���������2EXMSREP�&YVIEY�SJ�7XEXMWXMGW���������
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8LI�EMV�TSPPYXMSR�WMXYEXMSR�MW�WIZIVI�MR�QER]�GMXMIW�SJ�7LER\M��MRHMGEXIH�F]�XLI�JEGX�XLEX�XLI�
PIZIPW�SJ�73��JEV�I\GIIH�;SVPH�,IEPXL�3VKERMWEXMSR��;,3��KYMHIPMRIW��[LMGL�MW����µK�Q��
EW� ER� ERRYEP� EZIVEKI� �WII� *MKYVI� ���� 8LI� ;,3� LEW� VIGSQQIRHIH� XLEX� RS� KYMHIPMRI�
WLSYPH�FI� WIX� JSV�TEVXMGYPEXI�QEXXIV�FIGEYWI� XLIVI� MW�RS�IZMHIRX� XLVIWLSPH� JSV�IJJIGXW�SR�
QSVFMHMX]�ERH�QSVXEPMX]��-R�XLI�EFWIRGI�SJ�;,3�KYMHIPMRIW�XLI�41���EMV�UYEPMX]�WXERHEVH�
SJ����µK�Q�� �ERRYEP� EZIVEKI�� KMZIR� MR� XLI�)9�'SYRGMP�(MVIGXMZI�������QE]�FI�YWIH� XS�
EWWIWW� XLI� WIZIVMX]� SJ� XLI� EMV� TSPPYXMSR� PIZIPW� �)9�� ������� %W� WIIR� JVSQ� *MKYVI� �� XLIWI�
XLVIWLSPHW�EVI�I\GIIHIH�WIZIVEPJSPH�MR�QER]�GMXMIW�MR�7LER\M�� �(YI�XS�PEVKI�ZEVMEXMSRW�MR�
XLI�GSRGIRXVEXMSR� PIZIP�HYVMRK� XLI�]IEV��[MXL�LMKL�QE\MQYQ�PIZIPW�HYVMRK�XLI�[MRXIV� MR�
QER]�GMXMIW��XLI�WMXYEXMSR�QE]�FI�IZIR�[SVWI�XLER�XLI�ERRYEP�EZIVEKI�ZEPYIW�MRHMGEXI��8LI�
23\�PIZIPW�EVI�JEMVP]�PS[��ERH�XEOMRK�MRXS�GSRWMHIVEXMSR�XLEX�23��GSRWXMXYXIW�SRP]�E�WLEVI�
SJ�23\��XLI�;,3�KYMHIPMRI�SJ����µK�Q���ERRYEP�EZIVEKI�23��PIZIP��MW�PMOIP]�RSX�I\GIIHIH�
MR�QER]�GMXMIW��
�
8LI� TVSZMRGI� GETMXEP� 8EM]YER� MW� WMXYEXIH� MR� E� QSYRXEMR� FEWMR� MR� GIRXVEP� 7LER\M��
WYVVSYRHIH� F]� LMPPW� ERH�QSYRXEMRW� SR� XLVII� WMHIW�� 8LI� XSTSKVETL]� PIEHW� XS� TIVMSHW� SJ�
MRZIVWMSR�ERH�WXEKRERX�EMV�QEWWIW�HYVMRK�[MRXIV�XMQI��XLYW�IRLERGMRK�XLI�GSRGIRXVEXMSR�
SJ� EMV� TSPPYXERXW�� 8LI� QEMR� IQMWWMSR� WSYVGIW� MR� 8EM]YER� EVI� X[S� GS�KIRIVEXMSR� TS[IV�
TPERXW��[MXL�MRWXEPPIH�GETEGMX]�SJ������ERH�����1;��VIWTIGXMZIP]��ERH�8EM]YER�-VSR�ERH�
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7XIIP�'SQTER]��[LMGL�MW�SRI�SJ�XLI�QENSV�MVSR�ERH�WXIIP�GSQTPI\IW�MR�'LMRE��-R�8EM]YER�
XLIWI�XLVII�WSYVGIW�VITVIWIRX�EFSYX�����SJ�XLI�XSXEP�RSR�VIWMHIRXMEP�IQMWWMSRW�ERH�EVI�EPP�
WMXYEXIH� MR� GIRXVEP� EVIEW� SJ� XLI� GMX]�� 8EM]YER� EPWS� LEW� E� WYFWXERXMEP� GIQIRX� TVSHYGXMSR��
8LI�QEMR�IQMWWMSR�WSYVGIW�JVSQ�MVSR�ERH�WXIIP�TVSHYGXMSR�VIPEXI�XS�GSOI�TVSHYGXMSR��JSV�
S[R�YWI���TS[IV�TVSHYGXMSR� JSV�S[R�IPIGXMGMX]� WYTTP]��ERH� XLI�TVSGIWW�IQMWWMSRW� �FPEWX�
JYVREGI���&IWMHIW�XLI�8EM]YER�-VSR�ERH�7XIIP�'SQTER]�TPERX��XLIVI�EVI�QIHMYQ�WM^IH�ERH�
WQEPP�MVSR�ERH�WXIIP�[SVOW�MR�'LERK^LM��0MRJIR�ERH�=ERKUYER��
�
(EXSRK�MW�XLI�WIGSRH�PEVKIWX�GMX]�MR�7LER\M�ERH�XLI�IGSRSQMG�GIRXVI�SJ�RSVXLIVR�7LER\M��
2SVXLIVR�7LER\M�MW�SRI�SJ�XLI�QEMR�GSEP�QMRMRK�VIKMSRW�MR�'LMRE��ERH�QMRMRK�ERH�GSOMRK�
EVI�QENSV� EMV� TSPPYXMSR� WSYVGIW� MR� XLI� EVIE��(EXSRK� GMX]� EPWS�LEW�QEGLMRI�FYMPHMRK�ERH�
FYMPHMRK�QEXIVMEPW�MRHYWXVMIW��ERH�E�WYFWXERXMEP�GIQIRX�TVSHYGXMSR��
�
8LI�LMKL�PIZIPW�SJ�TEVXMGPIW�MR�XLI�EMV�EPWS�PIEH�XS�WSMPMRK�SJ�WYVJEGIW��8LMW�MW�MPPYWXVEXIH�MR�E�
WXYH]�MR�E�WQEPP�ZMPPEKI�SJ�=YRKERK�����OQ�[IWX�SJ�(EXSRK��WMXYEXIH�GPSWI�XS�E�GSEP�LEYP�
LMKL[E]�� ,IVI� MX� [EW� QIEWYVIH� ER� ERRYEP� HYWX� PSEHMRK� YT� XS� �� OK� Q��� SR� LSVM^SRXEP�
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�
7M\�HMJJIVIRX�EFEXIQIRX�STXMSRW�XLEX�[MPP�VIHYGI�XLI�IQMWWMSRW�VIPEXIH�XS�YWI�SJ�GSEP�[IVI�
EREP]WIH� EGGSVHMRK� XS� GSWXW� ERH� VIHYGXMSR�TSXIRXMEPW� �'3��� 874� ERH�73���� 8LI�STXMSRW�
ERH�XLI�EQSYRX�ERH�WLEVI�SJ�XLI�TVIWIRX�GSEP�GSRWYQTXMSR�XLEX�EVI�EWWYQIH�IPMKMFPI�JSV�
IEGL� STXMSR� EVI� PMWXIH� MR� 8EFPI� ���;I� LEZI� PSSOIH� EX� STXMSRW� JIEWMFPI� MR� XLI� MRHYWXV]�
WIGXSV��XLI�TS[IV�WIGXSV�ERH�MR�VYVEP�LSYWILSPHW���
�
8LI�XSXEP�GSEP�GSRWYQTXMSR�MW�EFSYX�����QMPP��XSR��EZIVEKI�JSV����������WII�8EFPI�����8LI�
WLEVI�SJ�XLI�WSYVGI�GSRWYQTXMSR�XLEX�MW�IPMKMFPI�XS�XLI�EFEXIQIRX�STXMSRW�MW�EWWYQIH�XS�FI�
FIX[IIR����ERH������JSV�QSWX�STXMSRW��I\GITX�GS�KIRIVEXMSR��8LMW�STXMSR�MW�EWWYQIH�
JIEWMFPI�EX�XLI�KMZIR�GSRHMXMSRW�SRP]�MR�XLI�TETIV�ERH�XI\XMPI�MRHYWXV]��[LMGL�LEW������SJ�
XLI�MRHYWXVMEP�GSEP�GSRWYQTXMSR��%FEXIQIRX�GSWX�TIV�'3��YRMX�ERH�XLI�VIHYGXMSR�
TSXIRXMEPW�JSV�ZEVMSYW�GSQTSRIRXW�EVI�VIRHIVIH�MR�8EFPI����8LI�EWWYQIH�IQMWWMSR�
VIHYGXMSR�TSXIRXMEPW��EW�WLEVI�SJ�XLI�FEWIPMRI�IQMWWMSR�GSIJJMGMIRX��EVI�KMZIR�MR�8EFPI����
%WWYQIH�IQMWWMSR�VIHYGXMSR�TSXIRXMEP�SJ�XLI�EFEXIQIRX�STXMSRW��EW�TIVGIRXEKI�SJ�
FEWIPMRI�IQMWWMSR�GSIJJMGMIRX���-R�XLI�JSPPS[MRK�GEPGYPEXMSRW�[I�LEZI�GSRWMHIVIH�IEGL�
QIEWYVI�MR�MWSPEXMSR��7MRGI�WSQI�SJ�XLI�EFEXIQIRX�QIEWYVIW�VIPEXI�XS�XLI�WEQI�WSYVGIW��
XLI�IQMWWMSR�VIHYGXMSRW�[MPP�MR�TVEGXMGI�HITIRH�SR�[LIXLIV�SXLIV�QIEWYVIW�EPVIEH]�LEZI�
FIIR�MQTPIQIRXIH���
�
�

8EFPI� ��� 4SXIRXMEPW� JSV� XLI� EFEXIQIRX� STXMSRW�� %QSYRX� �QMPP�� XSRW� SJ� VE[� GSEP�
GSRWYQIH�� ERH� TIVGIRXEKI� WLEVI� SJ� WSYVGI� GSRWYQTXMSR� IPMKMFPI� XS� XLI� WIPIGXIH�
EFEXIQIRX�STXMSRW��
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� ��SJ�WSYVGI�� � � ����� � �
� ��SJ�XSXEP� � � ����� � �����
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� ��SJ�WSYVGI�� � � ����� � �
� ��SJ�XSXEP� � � ����� � �����
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TIVGIRXEKI�SJ�FEWIPMRI�IQMWWMSR�GSIJJMGMIRX���

� '3�� 874� 73��
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&SMPIV�VITPEGIQIRX� ��� ��� ���
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QEREKIQIRX�
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�8LMW�VIHYGXMSR�MR�73��IQMWWMSRW�MW�TSWWMFPI�[MXL�TVSTIV�PMQI�EHHMXMSR��&VMUYIXXIW�GSQQSRP]�YWIH�
EX�TVIWIRX�MR�7LER\M�LEZI�QYGL�PIWW�PMQI�ERH�XLI�VIHYGXMSR�MR�73��IQMWWMSRW�MW�SRP]�EFSYX�����
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�

���� )\TSWYVI�VIWTSRWI�JYRGXMSRW�JSV�LIEPXL�IJJIGXW�SJ�EMV�
TSPPYXMSR�

�

7IZIVEP� 'LMRIWI� ITMHIQMSPSKMGEP� WXYHMIW� MRHMGEXI� I\TSWYVI�VIWTSRWI� JYRGXMSRW� JSV� XLI�
EWWSGMEXMSR�FIX[IIR�EMV�TSPPYXERXW�ERH�LIEPXL�IJJIGXW��8LIWI�JYRGXMSRW�EVI�MR�XLI�JSPPS[MRK�
YWIH�XS�EWWIWW�XLI�TSWWMFPI�LIEPXL�MQTEGX�XLEX�SYXHSSV�EMV�TSPPYXMSR�QE]�LEZI�EX�TVIWIRX�
MR�WSQI�GMXMIW�MR�7LER\M��-R�EHHMXMSR�XS�XLI�JYRGXMSRW�JVSQ�'LMRIWI�WXYHMIW��[I�EPWS�VIP]�
SR� WSQI� WXYHMIW� JVSQ� )YVSTI� ERH� XLI� 97%�� 1ER]� ITMHIQMSPSKMGEP� WXYHMIW� VITSVX� XLI�
EWWSGMEXMSRW�FIX[IIR�EMV�TSPPYXMSR�ERH�VMWO�SJ�EHZIVWI�IJJIGXW�MR�XIVQW�SJ�VIPEXMZI�VMWOW�SV�
SHHW�VEXMSW��[LMGL�QE]�FI�YWIH�XS�HIVMZI�lVIPEXMZI�JYRGXMSRWz���6IPEXMZI�JYRGXMSRW�MRHMGEXI�
XLI� TIVGIRXEKI� MRGVIEWI� MR� XLI� JVIUYIRG]� SJ� E� KMZIR� LIEPXL� IJJIGX� �SJXIR� HIRSXIH� IRH�
TSMRX�� TIV� µK�Q�� MRGVIEWI� SJ� E� KMZIR� EMV� TSPPYXMSR� MRHMGEXSV�� -R� XLI� )YVSTIER� )\XIVR)�
TVSKVEQ�MX�[EW�VIGSQQIRHIH�XLEX�UYERXMXEXMZI�IWXMQEXIW�SJ�LIEPXL�IJJIGXW�SJ�EMV�TSPPYXMSR�
EVI�QSVI� VIPMEFP]� XVERWJIVEFPI�FIX[IIR� PSGEXMSRW� MJ� I\TVIWWIH�EW�TIVGIRXEKI�GLERKI� �TIV�
YRMX�SJ�I\TSWYVI��VEXLIV�XLER�EW�EFWSPYXI�RYQFIVW��)'���������8LMW�MW�XS�IRWYVI�XLEX�XLI�
GEPGYPEXIH� TSWWMFPI� VIHYGXMSR� MR� LIEPXL� HEQEKI� JVSQ� E� VIHYGXMSR� MR� XLI� TSTYPEXMSR�
I\TSWYVI�MR�XLI�ETTPMIH�WXYH]�MW�E�JYRGXMSR�SJ�XLI�EGXYEP�JVIUYIRG]�FIJSVI�EFEXIQIRX�XEOIW�
TPEGI�� 8LMW� MW� EPWS� XLI� ETTVSEGL� XEOIR� MR� XLI� JSPPS[MRK�� [LIVI� SFWIVZIH� SV� IWXMQEXIH�
JVIUYIRGMIW�SJ�XLI�LIEPXL�IJJIGX�IRH�TSMRXW�MR�XLI�EVIE�SJ�MRXIVIWX�EVI�GSQFMRIH�[MXL�XLI�
VIPEXMZI� JYRGXMSRW� XS� KMZI� lEFWSPYXI� JYRGXMSRWz�� M�I�� XLI� MRGVIEWI� MR� RYQFIV� SJ� GEWIW� TIV�
QMPP�� MRLEFMXERXW� TIV� µK�Q��� -R� SXLIV� [SVHW�� XLMW� MW� E�[E]� SJ� DGEPMFVEXMRK
� XLI� JYRGXMSRW�
EGGSVHMRK�XS�KMZIR�GSRHMXMSRW���
�
%W�WIZIVEP�SJ�XLI�LIEPXL�MRHMGEXSVW�RIGIWWEV]�XS�GEPMFVEXI�XLI�I\TSWYVI�VIWTSRWI�JYRGXMSRW�
JSV�7LER\M�LEZI�RSX�FIIR�EZEMPEFPI�MR�XLMW�WXYH]��[I�HIGMHIH�XS�VIP]�SR�HEXE�JVSQ�E�WXYH]�
MR�+YERK^LSY�MR�XLI�+YERKHSRK�TVSZMRGI��%YRER�ERH�0M���������8LI�JYRGXMSRW��WLS[R�
MR�8EFPI����EVI� PMRIEVMWIH�ERH�ERRYEPMWIH�� -R�ER�IGSRSQMG�IZEPYEXMSR� MX�LEW� XS�FI� XEOIR�
MRXS� GSRWMHIVEXMSR� XLEX� WSQI� LIEPXL� IJJIGXW� QE]� PEWX� JSV� E� GIVXEMR� TIVMSH� SJ� XMQI�� 8LI�
EZIVEKI� PIRKXL�SJ� XLMW�TIVMSH� MW� MRHMGEXIH� MR�8EFPI����8LI�FEGOKVSYRH� JSV� XLI� JYRGXMSRW�
ERH�FEWIPMRI�JVIUYIRGMIW�YWIH�MR�XLI�GEPMFVEXMSR�MW�KMZIR�MR�%RRI\����
�
'SQTEVIH�XS�WXYHMIW�MR�)YVSTI�ERH�XLI�97%��XLI�'LMRIWI�WXYHMIW�KIRIVEPP]�VITSVX�PS[IV�
GSIJJMGMIRXW�JSV�XLI�I\TSWYVI�VIWTSRWI�VIPEXMSRWLMTW�FIX[IIR�EMV�TSPPYXMSR�ERH�LIEPXL�
IJJIGXW��4VSFPIQW�VIPEXIH�XS�TSWWMFPI�GSRJSYRHMRK�[MXL�MRHSSV�EMV�TSPPYXMSR�EVI�MRHMGEXIH�
MR�QSWX�SJ�XLI�'LMRIWI�WXYHMIW��;I�XLIVIJSVI�VIKEVH�XLI�JYRGXMSRW�FEWIH�SR�'LMRIWI�
WXYHMIW�EW�VEXLIV�GSRWIVZEXMZI��M�I��XLI]�QE]�TSWWMFP]�YRHIVWXEXI�XLI�IJJIGX�SJ�EMV�TSPPYXMSR��
ERH�WYFWIUYIRXP]�SJ�EMV�TSPPYXMSR�EFEXIQIRX��3RI�MQTSVXERX�I\GITXMSR�MW�XLI�JYRGXMSR�JSV�
EGYXI�QSVXEPMX]�ERH�73���[LIVI�XLI�'LMRIWI�WXYHMIW�XIRH�XS�VITSVX�E�WXIITIV�VIPEXMSRWLMT��
IWTIGMEPP]�EX�PS[IV�GSRGIRXVEXMSR�VERKIW��E�PSK�RSVQEP�JYRGXMSR�MW�WYKKIWXIH�MR�WSQI�
WXYHMIW��WII�%RRI\������
�
8LIVI�EVI�WIZIVEP�TVSFPIQW�GSRRIGXIH�XS�XVERWJIVVMRK�VMWO�IWXMQEXIW�JVSQ�SRI�TSTYPEXMSR�
XS� ERSXLIV�� *SV� MRWXERGI� XLI� GSQTSWMXMSR�SJ� XLI� GEV� JPIIX� MR�;IWXIVR�)YVSTI�ERH�97%��
[LIVI�QSWX�SJ�XLI�ITMHIQMSPSKMGEP�WXYHMIW�LEZI�FIIR�TIVJSVQIH��HMJJIVW�WYFWXERXMEPP]�JVSQ�
XLEX� MR� 'LMRE�� 8LMW�� XSKIXLIV� [MXL� SXLIV� HMJJIVIRGIW� EW� XLI� [MHIWTVIEH� YWI� SJ� GSEP� MR�
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'LMRE��MQTPMIW�XLEX�XLI�EMV�TSPPYXMSR�QM\XYVI��GS�TSPPYXERXW��HMJJIVW�WYFWXERXMEPP]�FIX[IIR�
'LMRE� ERH� XLI� EVIEW� [LIVI� QSWX� ITMHIQMSPSKMGEP� WXYHMIW� LEZI� XEOIR� TPEGI�� 8LYW�� ER�
MRHMGEXSV� GSQTSRIRX� JSYRH� XS� FI� WYMXEFPI� MR� [IWXIVR� WXYHMIW�� GSYPH� PIEH� XS� FMEWIH�
IWXMQEXIW�MR�'LMRE��3XLIV�TVSFPIQW�VIPEXIH�XS�XVERWJIVEFMPMX]�EVI�TSTYPEXMSR�WTIGMJMG�XMQI�
EGXMZMX]� TEXXIVRW�� XIQTIVEXYVI�� SZIVEPP� LIEPXL� WXEXYW�� ERH� EKI� HMWXVMFYXMSR� MR� XLI�
TSTYPEXMSR�� 8LI� 'LMRIWI� ITMHIQMSPSKMGEP� WXYHMIW� EVI� QEMRP]� JVSQ� &IMNMRK�� ERH� XLIVI�
WLSYPH� MR�TVMRGMTPI�FI�RS�WIVMSYW�SFWXEGPIW� JSV� XVERWJIVVMRK� XLI�VMWO�IWXMQEXIW� XS�7LER\M��
8LI� GPMQEXI� ERH� WIEWSREP� TEXXIVR� SJ� EMV� TSPPYXMSR� MW� UYMXI� WMQMPEV� MR� XLI� X[S� EVIEW��
LS[IZIV�� PSGEP� GSRHMXMSRW� EW� XLI� XSTSKVETL]� KMZMRK� MRZIVWMSR� ITMWSHIW� MR� [MRXIV� GSYPH�
MQTP]� LMKLIV� QE\MQYQ� PIZIPW� MR� 7LER\M�� [LMGL� QE]� FI� MQTSVXERX� JSV� LIEPXL� MQTEGXW��
'SRGIVRMRK�XLI�EMV�TSPPYXMSR�QM\XYVI�MR�&IMNMRK�ERH�7LER\M��GS�TSPPYXERXW��XLI�73��PIZIP�
MR�7LER\M�GMXMIW�HSIW�RSX�HMJJIV�WYFWXERXMEPP]�JVSQ�XLEX�MR�&IMNMRK��8LI�VIKMSREP�S^SRI�PIZIP�
MW� SRP]� WPMKLXP]� LMKLIV� MR� XLI� &IMNMRK� EVIE� EW� GSQTEVIH� XS� 7LER\M� �S[R� IWXMQEXIW�� WII�
%YRER�IX�EP��������ERH�VIJIVIRGI�XLIVIMR����
�

8EFPI����)\TSWYVI�VIWTSRWI� JYRGXMSRW�YWIH� MR� XLI�GEPGYPEXMSR�SJ�LIEPXL�IJJIGXW�SJ�EMV�
TSPPYXMSR��'LERKI�MR�ERRYEP�RYQFIV�SJ�GEWIW�TIV�QMPPMSR�TISTPI��EPP�EKIW��TIV���µK�Q��

GLERKI� MR� EQFMIRX� GSRGIRXVEXMSR��� 9RGIVXEMRX]� MRXIVZEPW� VITVIWIRX� XIRXEXMZIP]�±�7(��
�7II�%RRI\���JSV�E�HIWGVMTXMSR�SJ�LS[�XLI�JYRGXMSRW�EVI�HIVMZIH���

)RH�TSMRX� -RHMGEXSV�
GSQTSRIRX�

4IVMSH�
TIV�GEWI�

'SIJJMGMIRX��YRGIVXEMRX]�
MRXIVZEP��

4VIQEXYVI�HIEXLW��EHYPXW�� 41��� � ������������
� 73�� � ��������
� � � �

-RJERX�HIEXLW� 41��� � ��������������
� 73�� � ���������������
� � � �

3YXTEXMIRX�ZMWMXW��34:�� 41��� � ��������������������
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��8LI�WLEVI�SJ� XLI�TSTYPEXMSR�XLEX� MW� ���]�� MW� MRGSVTSVEXIH� MR�XLI� JYRGXMSRW�XLEX�ETTPMIW�XS�EHYPXW�
ERH�GLMPHVIR�WTIGMJMGEPP]��8LYW��XLI�JYRGXMSRW�GER�FI�ETTPMIH�XS�XLI�XSXEP�TSTYPEXMSR�MR�ER�EVIE��
�
�
9WI�SJ�YRZIRXIH�GSEP�WXSZIW�MW�WXMPP�GSQQSR�MR�7LER\M�ERH�GEYWIW�LMKL�PIZIPW�SJ�MRHSSV�EMV�
TSPPYXMSR�� IWTIGMEPP]� MR� VYVEP� EVIEW�� 8LMW� QE]� GSRXVMFYXI� XS� IRLERGIH� VEXIW� SJ� GLVSRMG�
VIWTMVEXSV]� HMWIEWI� ERH� PYRK� GERGIV�� EW� VITSVXIH� JVSQ� M�E�� %RLYM� TVSZMRGI�� =YRRER�
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-QTVSZIH�FSMPIV�QEREKIQIRX� ���� ����
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&VMUYIXXMRK� ����� �����
7II�JSSXRSXI�XS�8EFPI����
�
�
8LI�LIEPXL�IJJIGXW��MR�XIVQW�SJ�XLI�HMJJIVIRX�IRH�TSMRXW�JSV�[LMGL�[I�LEH�I\TSWYVI�
VIWTSRWI�JYRGXMSRW��WII�8EFPI�����[IVI�GEPGYPEXIH�JSV�IEGL�EFEXIQIRX�STXMSR�EW�
MQTPIQIRXIH�WITEVEXIP]�F]�ETTP]MRK�XLI�IWXMQEXIH�∆4;)�JSV�41����WII�8EFPI����
�
-R�E�GEWI�WXYH]�SR�XLI�TS[IV�ERH�LSYWILSPH�IRIVK]�WIGXSVW�MR�'LMRE��;ERK�ERH�7QMXL�
�����E��F��IWXMQEXIH�XLEX�XLI�LIEPXL�IJJIGXW�SJ�VIHYGMRK�IQMWWMSRW�JVSQ�LSYWILSPH�WXSZIW�
[IVI�EFSYX����XMQIW�LMKLIV�XLER�XLI�IJJIGXW�SJ�VIHYGMRK�IQMWWMSRW�JVSQ�TS[IV�TPERXW��8LMW�
[EW�FEWIH�SR�E�GEVIJYP�EREP]WMW�SJ�TSTYPEXMSR�I\TSWYVI�ERH�XS�[LEX�I\XIRX�IQMWWMSRW�JVSQ�
XLI�X[S�WSYVGI�GEXIKSVMIW�GSRXVMFYXI�XS�XLI�HSWI�EGXYEPP]�MRLEPIH�F]�HMJJIVIRX�TSTYPEXMSR�
KVSYTW��M�E��E�WXEGO�LIMKLX�TPYW�TPYQI�VMWI�SJ����QIXIVW�[EW�EWWYQIH���8LI]�EVVMZIH�EX�ER�
IWXMQEXIH�LIEPXL�MQTEGX��MR�XIVQW�SJ�TVIQEXYVI�QSVXEPMX]��SJ�������HIEXLW�TIV�XSR�41���
IQMXXIH�JVSQ�TS[IV�TPERXW��ERH�GSVVIWTSRHMRKP]�������HIEXLW�TIV�XSR�41���IQMXXIH�JVSQ�
LSYWILSPH�WXSZIW��3YV�WXYH]�KMZIW�������HIEXLW�TIV�XSR�874�VIHYGXMSR��EPP�WSYVGI�
GEXIKSVMIW���ERH�XLYW��MR�XLI�PMKLX�SJ�XLI�WMQTPMJMIH�QIXLSHSPSK]�[LMGL�EHHVIWWIW�XLI�
MQTEGX�MR�YVFER�EVIEW�SJ�EPP�WSYVGI�KVSYTW��ERH�[LMGL�SRP]�ETTP]�XS�SYXHSSV�EMV�TSPPYXMSR��
MW�MR�PMRI�[MXL�XLI�IWXMQEXI�F]�;ERK�ERH�7QMXL��
�
%W�WIIR�JVSQ�8EFPI���ERH�8EFPI����FVMUYIXXMRK��[LMGL�LEW�XLI�PEVKIWX�TSXIRXMEP�SJ�VIHYGMRK�
LIEPXL�HEQEKI��EPWS�MW�XLI�QSWX�I\TIRWMZI�SJ�XLI�WM\�STXMSRW��MR�XIVQW�SJ�GSWX�TIV�XSR�'3���
8LMW�HIQSRWXVEXIW�XLEX�XLI�VEROMRK�SJ�STXMSRW�QE]�KIX�HVEWXMGEPP]�GLERKIH�[LIR�KSMRK�
JVSQ�E�QIVI�KPSFEP�TIVWTIGXMZI��GSWX�TIV�'3��VIHYGXMSR��XS�E�PSGEP��8LI�IGSRSQMG�
ZEPYEXMSR�SJ�XLI�VIHYGIH�LIEPXL�HEQEKI�XLYW�FIGSQIW�GVYGMEP�XS�XLI�GSRGPYWMSR��[LIR�XLI�
EMQ�MW�XS�VERO�XLI�STXMSRW�EGGSVHMRK�XS�FSXL�TIVWTIGXMZIW���
�
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*MKYVI���WLS[W�XLI�IWXMQEXIH�VIHYGIH�4;)��∆4;)��MR�YVFER�7LER\M�TIV�QMPP��XSR�'3��
VIHYGXMSR�JSV�EPP�EFEXIQIRX�STXMSRW��[LIR�MQTPIQIRXIH�WITEVEXIP]��%W�WIIR��XLI�
VIPEXMSRWLMT�FIX[IIR�XLIWI�X[S�ZEVMEFPIW�MW�WMQMPEV�JSV�EPP�STXMSRW�XLEX�VIPEXI�XS�MQTVSZMRK�
IRIVK]�IJJMGMIRG]�MR�XLI�GSQFYWXMSR��[LIVIEW�XVIEXQIRX�SJ�XLI�GSEP�FIJSVI�FYVRMRK��M�I��
FVMUYIXXMRK�ERH�GSEP�[EWLMRK��LEZI�E�GSRWMHIVEFP]�LMKLIV�VEXMS��WMQTP]�FIGEYWI�SJ�XLI�
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%PXLSYKL�4;)�ERH�IWXMQEXIW�SJ�GEWIW�SJ�HMJJIVIRX�LIEPXL�IJJIGXW�EXXVMFYXEFPI�XS�EMV�
TSPPYXMSR�EVI�YWIJYP�WXEXMWXMGW�SJ�LIEPXL�MQTEGXW�SJ�PSGEP�ERH�VIKMSREP�TSPPYXMSR��MX�MW�
WSQIXMQIW�EHZERXEKISYW�XS�MRGPYHI�ER�I\TPMGMX�QSRIXEV]�ZEPYI�SJ�LIEPXL�MQTEGXW�MR�XLI�
EREP]WMW��%�QSRIXEV]�ZEPYI�SJ�LIEPXL�MQTEGXW�QE]�IEWMP]�FI�GSQTEVIH�XS�QSRIXEV]�GSWXW�
SJ�MRZIWXQIRXW�ERH�GSWXW�SJ�'3��VIHYGXMSR��TVSZMHMRK�E�GSQQSR�]EVHWXMGO�F]�[LMGL�XS�
EWWIWW�MRZIWXQIRXW�MR�EFEXIQIRX�ERH�IRIVK]�GSRWIVZEXMSR��8LMW�WIGXMSR�TVSZMHIW�WSQI�
XIRXEXMZI�IWXMQEXIW�SJ�XLI�ZEPYI�SJ�XLI�VIHYGIH�LIEPXL�MQTEGXW�SJ�PSGEP�ERH�VIKMSREP�
TSPPYXMSR��
�
8LI�KEMR�XLEX�ER�I\TPMGMX�ZEPYEXMSR�SJ�TSPPYXMSR�FVMRKW��GSQIW�EX�XLI�GSWX�SJ�EHHMRK�QSVI�
EWWYQTXMSRW��%WWYQTXMSR�RYQFIV�SRI�MW�XLEX�XLI�LIEPXL�MQTEGXW�EVI�EW�WYQQEVM^IH�MR�
8EFPI����8LEX�MW��[I�GSRXMRYI�XS�FYMPH�SR�XLI�IJJIGX�GLEMR�SJ�MQTEGXW�XLEX�LEW�FIIR�
HIZIPSTIH�MR�XLMW�TETIV��%WWYQTXMSR�RYQFIV�X[S�GSRGIVRW�XLI�YRMX�TVMGIW�XS�TYX�SR�IEGL�
MQTEGX�SJ�XEFPI����8LI�YRMX�TVMGIW�[I�IQTPS]�EVI�WYQQEVM^IH�MR�8EFPI�����
�

8EFPI�����9RMX�TVMGIW�SJ�LIEPXL�MQTEGXW��IRH�TSMRXW���

Impact (End-point) Unit price 
($) 

Remark 

Premature deaths (adults) 63 000 100*GDP/capita Shanxi.  

Infant deaths 63 000  

Outpatient visits 12.5 Assuming 100 RMB 

Emergency room visits 12.5 Assuming 100 RMB  

Hospital admissions 5123 Source Aarhus et.al. (2000) 

Work day loss 1.75 GDP/(capita*day) in Shanxi 

Acute respiratory symptoms in children 12.5 Assuming 100 RMB 

Acute respiratory symptoms in adults 12.5 Assuming 100 RMB 

Chronic respiratory symptoms in children 4 700 Modified WTP estimate is (1990) $175 000 
in U.S. Multiplied by relative GDP/capita 
in Shanxi (1998) to U.S. (1990)  

Chronic respiratory symptoms in adults 4 700 Modified WTP estimate is (1990) $175 000 
in U.S. Multiplied by relative GDP/capita 
in Shanxi (1998) to U.S. (1990) 

Asthma attacks 1 WTP estimate is $32 in U.S. 1990. 
Multiplied by relative GDP/capita in 
Shanxi (1998) to U.S. (1990) 

��1RWH���*'3�FDSLWD�������� ������50%�LQ�6KDQ[L��ZKLFK�HTXDOV�������1DWLRQDO�%XUHDX�RI�6WDWLVWLFV���������*'3�FDSLWD�
�������LQ�8�6��ZDV�����������8�6��'HSDUWPHQW�RI�&RPPHUFH��%XUHDX�RI�(FRQRPLF�$QDO\VLV���

�
�
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YRGIVXEMR��ERH�SRI�WLSYPH�MRHMGEXI�XLI�YRGIVXEMRX]��;I�GLSWI�MR�XLMW�ETTPMGEXMSR�RSX�XS�
MRGPYHI�I\TPMGMX�WYFNIGXMZI�GSRJMHIRGI�MRXIVZEPW�EVSYRH�XLI�IWXMQEXIW��FYX�IQTLEWMWI�XLEX�
SYV�IWXMQEXIW�LEZI�ER�MPPYWXVEXMZI�VMRK�XS�XLIQ�ERH�MRHMGEXI�XLI�QEMR�JIEXYVIW�SJ�XLI�HEXE���
�
-R�SVHIV�XS�MRHMGEXI�XLI�QEMR�JIEXYVIW�SJ�XLI�HEXE�[I�HS�RSX�HMWXMRKYMWL�FIX[IIR�XLI�
MQTSVXERGI�SJ�IJJIGXW�SR�GLMPHVIR�ZIVWYW�EHYPXW��;I�EWWYQI�XLEX�EGYXI�VIWTMVEXSV]�
W]QTXSQW��LSWTMXEP�EHQMWWMSRW�ERH�SYXTEXMIRX�ZMWMXW�GER�FI�XVIEXIH�QSVI�SV�PIWW�XLI�WEQI�
F]�ER�IWXMQEXI�SJ�����61&�TIV�GEWI������61&�MW�E�VIEWSREFPI�IWXMQEXI�SJ�QIHMGMRI�
�ETTVS\MQEXIP]����61&���SXLIV�I\TIRWIW�MRGPYHMRK�VSYRH�XVMT�XE\M�ERH�EHQMWWMSR�JII�
�ETTVS\MQEXIP]����61&��ERH�EHHMXMSR�SJ�WSQI�[MPPMRKRIWW�XS�TE]��;IWXIVR�IWXMQEXIW�SJ�
XLIWI�W]QTXSQW�KS�JVSQ�����JSV�E�GEWI�SJ�EGYXI�VIWTMVEXSV]�W]QTXSQW�JSV�GLMPHVIR��)4%��
������XS������JSV�ER�IQIVKIRG]�VSSQ�ZMWMX��3620�6**���������8S�EHNYWX�XLIWI�IWXMQEXIW�
[MXL�VIPEXMZI�+(4�GETMXE�VEXMSW�[SYPH�KMZI�ZIV]�PS[�GSWXW��PS[IV�XLER�QIHMGMRI�ERH�
EHQMWWMSR�JIIW�EGXYEPP]�GSWX�MR�'LMRE��,S[IZIV��SYV�IWXMQEXI�MW�ETTVS\MQEXIP]�SRI�XLMVH�
SJ�ER�IWXMQEXI�JVSQ�8EM[ER�������WII�%PFIVMRM�IX�EP���������[LMGL�[I�JIIP�MW�E�VIEWSREFPI�
EHNYWXQIRX�JSV�WXERHEVHW�SJ�PMZMRK��
�
3YV�IWXMQEXI�SJ�E�LSWTMXEP�EHQMWWMSR�MW�FEWIH�SR�E�WXYH]�SJ�XLI�EZIVEKI�GSWX�SJ�WIZIR�
VIWTMVEXSV]�HMWIEWIW�MR�E�LSWTMXEP�SJ�+YERK^LSY��%EVLYW�IX�EP����������3YV�IWXMQEXI�SJ�E�
[SVO�HE]�PSWW�WMQTP]�IUYEPW�+(4�GETMXE�MR�7LER\M���
�
8LI�WIVMSYW�MQTEGXW��TVIQEXYVI�HIEXLW�ERH�GLVSRMG�VIWTMVEXSV]�W]QTXSQW��LEZI�LMKLIV�
YRMX�TVMGIW�XLEX�KMZI�XLIQ�LMKLIV�[IMKLXW�MR�XLI�JMREP�IZEPYEXMSR��8S�EVVMZI�EX�SYV�TVIJIVVIH�
IWXMQEXI�SJ�TVIQEXYVI�HIEXLW�[I�LEZI�HSRI�XLI�JSPPS[MRK��*MVWX�[I�LEZI�GSRWYPXIH�
;IWXIVR�WXYHMIW�ERH�WYVZI]W�SJ�XLI�WS�GEPPIH�ZEPYI�SJ�E�WXEXMWXMGEP�PMJI��:70���%�ZEPYI�SJ�E�
WXEXMWXMGEP�PMJI�MW�EGXYEPP]�E�ZEPYI�SJ�E�WQEPP�GLERKI�MR�VMWO��8LVII�IWXMQEXIW�EVI�XLI�SRI�
KMZIR�F]�97�)4%���������)'��������ERH�239���������97�)4%��������LEW�JMXXIH�E�
;IMFYPP�HMWXVMFYXMSR�FEWIH�SR�IWXMQEXIW�JVSQ�E�RYQFIV�SJ�WXYHMIW�MR�XLI�PMXIVEXYVI��QSWXP]�
JVSQ�XLI�9�7��8LI�QIER�SJ�XLI�HMWXVMFYXMSR�MW�YWIH�MR�XLIMV�EREP]WMW��������QMPPMSR��)'�
�������MW�E�PEVKI�WXYH]�SJ�I\XIVREPMXMIW�SJ�IPIGXVMGMX]�KIRIVEXMSR�XLEX�YWIW������QMPPMSR��%�
VIGIRX�+SZIVRQIRX�'SQQMWWMSR��239��������WIXXMRK�HS[R�KYMHIPMRIW�JSV�GSWX�FIRIJMX�
IZEPYEXMSRW�MR�2SV[E]�VIGSQQIRHW����QMPPMSR�FEWIH�SR�E�GSRWIVZEXMZI�VIEHMRK�SJ�XLI�
PMXIVEXYVI��8EFPI����VITSVXW�XLI�WLEVIW�SJ�+(4�GETMXE�XLEX�XLIWI�IWXMQEXIW�EQSYRX�XS��

�

8EFPI�����8LI�ZEPYI�SJ�VMWO�VIHYGXMSR�MR�HMJJIVIRX�GSYRXVMIW��KMZIR�EW�XLI�VEXMS�SJ�
:70�+(4�GETMXE��

'SYRXV]� 9�7�� )�9�� 2SV[E]�

6EXMS� ���� ���� ���

1RWH�� �7KH�8�6��GDWD��������XVHV�96/������PLOOLRQ�DQG�*'3�FDSLWD�RI����������7KH�(�8��GDWD��������XVHV�96/�RI������
PLOOLRQ�DQG�*'3�FDSLWD�RI����������7KH�1RUZHJLDQ�GDWD��������XVHV�96/�RI����PLOOLRQ�DQG�*'3�FDSLWD�RI����������

�
%PXLSYKL�WIZIVEP�WXYHMIW�MRHMGEXI�XLEX�XLI�VEXMS�SJ�XLI�ZEPYI�SJ�E�WXEXMWXMGEP�PMJI�XS�+(4�TIV�
GETMXE�MW�LMKLIV�MR�HIZIPSTMRK�GSYRXVMIW�XLER�MR�HIZIPSTIH�GSYRXVMIW��I�K���7MQSR�IX�EP���
�������[I�LEZI�YWIH�E�VEXMS�JVSQ�XLI�PS[IV�IRH�SJ�XLI�WTIGXVYQ�MR�XLMW�WXYH]��XLEX�MW�E�
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GLERKI�ERH�ZEVMEFMPMX]���1MXMKEXMSR�ERH�%HETXEXMSR�7XVEXIKMIW�JSV�+PSFEP�'LERKI��������
�����
�
,IRVMOWIR�� .�*�� ERH�7�)��,àKIRVYH�� ������1EXIVMEP� GSVVSWMSR� GEYWIH�F]� EMV� TSPPYXERXW� ��
HSWI�VIWTSRWI� VIPEXMSRWLMTW� �MR�2SV[IKMER���2SV[IKMER� -RWXMXYXI�SJ�%MV�6IWIEVGL�2-09�
36���������/NIPPIV��2SV[E]��
�
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�
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MRGPYHMRK�GYPXYVEP�QSRYQIRXW��;EXIV��%MV�ERH�7SMP�4SPPYXMSR��������������
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0II�(EZMW��(��IX�EP���������7LSVX�XIVQ�MQTVSZIQIRXW�MR�TYFPMG�LIEPXL�JVSQ�KPSFEP�GPMQEXI�
TSPMGMIW�SR�JSWWMP�JYIP�GSQFYWXMSR��ER�MRXIVMQ�VITSVX��8LI�0ERGIX�����������������
�
0MY��5���7EWGS��%�.���6MFSPM��)���ERH�,Y��1�>���������-RHSSV�EMV�TSPPYXMSR�ERH�PYRK�GERGIV�
MR�+YERK^LSY�� 4ISTPI
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�
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�
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TSPPPYXMSR�MR�<YER�;IM��'LMRE��7GMIRGI���������������
�
2EXMSREP� &YVIEY� SJ� 7XEXMWXMGW�� ������ 'LMRE� 7XEXMWXMGEP� =IEVFSSO� ������ 'LMRE� 7XEXMWXMGW�
4VIWW��&IMNMRK��
�
2MGLSPPW�� 6�.��� ,SS^IQERW�� *�1�.��� ERH�1EVGLERH��1��� ������ -RGVIEWMRK� JPSSH� VMWO� ERH�
[IXPERH� PSWWIW� HYI� XS� KPSFEP� WIE�PIZIP� VMWI�� VIKMSREP� ERH� KPSFEP� EREP]WIW�� +PSFEP�
)RZMVSRQIRXEP�'LERKI����7��7����
�
2SVHLEYW�� ;�(��� ������ 6SPPMRK� XLI� (-')�� %R� STXMQEP� XVERWMXMSR� TEXL� JSV� GSRXVSPPMRK�
KVIIRLSYWI�KEWIW��6IWSYVGI�ERH�)RIVK]�)GSRSQMGW������������
�
239��������2]XXI�OSWXREHWEREP]WIV�r�:IMPIHRMRK�M�FVYO�EZ�P�RRWSQLIXWZYVHIVMRKIV�M�
SJJIRXPMK�WIOXSV��7XEXIRW�JSVZEPXRMRKWXNIRIWXI��3WPS���
�
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ERH�MWWYIW��6ITSVX�2S�����3620�1������3EO�6MHKI��8IRRIWWII���
�
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�
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MRLEFMXERXW�� 9RMXIH� 2EXMSRW� 7XEXMWXMGW� (MZMWMSR�� � � (EXE� EVI� EZEMPEFPI� EX��
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ERH�6IPEXIH�4LSXSGLIQMGEP�3\MHERXW��:SPYQI�--�SJ�---��4VITEVIH�F]�XLI�2EXMSREP�'IRXIV�
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0 80 160 Kilometers

Population density
0 - 2000
2000 - 4000
4000 - 6000
6000 - 8000
8000 - 10000
10000 - 12000
12000 - 14000
14000 - 16000
16000 - 18000
18000 - 20000
No data
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*MKYVI�%���4STYPEXMSR�HIRWMX]�MR�7LER\M�������JMKYVIW���(EXE�JVSQ�92)4���������
WII��KWWS���ZZZ�JULGD�QR�SURJ�JOREDO�FJLDU�DVLD�LQWUR�KWP�
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%RRI\�����)\TSWYVI�VIWTSRWI�JYRGXMSRW�ETTPMIH�
MR�XLI�7LER\M�WXYH]�
�

+IRIVEP�
�

8LMW�ERRI\�KMZIW�ER�SZIVZMI[�SJ�WSQI�'LMRIWI�ITMHIQMSPSKMGEP�TETIVW�XLEX�QE]�FI�YWIH�
XS�HIVMZI�I\TSWYVI�VIWTSRWI� JYRGXMSRW��8LI�VITSVXIH�VIPEXMSRWLMTW�FIX[IIR�EMV�TSPPYXMSR�
ERH�LIEPXL�IJJIGXW�EVI�GSQTEVIH�XS�GSVVIWTSRHMRK�PMXIVEXYVI�JVSQ�SXLIV�TEVXW�SJ�XLI�[SVPH��
*SV�IRH�TSMRXW�RSX�GSZIVIH�F]�'LMRIWI�WXYHMIW��[I�VIP]�SR�WXYHMIW�JVSQ�)YVSTI�ERH�XLI�
97%��8LI�VIZMI[�MW�FEWIH�SR�E�[SVO�F]�%YRER�ERH�0M��������QEHI�MR�GSRRIGXMSR�XS�E�
WXYH]�M�+YERK^LSY��WII�%EVLYW���������*SV�WSQI�LIEPXL�IRH�TSMRXW�[I�HMH�RSX�LEZI�HEXE�
JSV� XLI� TVIWIRX� JVIUYIRGMIW� MR� 7LER\M�� LIRGI� E� GEPMFVEXMSR� SJ� XLI� JYRGXMSRW� JSV� XLI�
GSRHMXMSRW�MR�7LER\M�[EW�RSX�TSWWMFPI��-R�XLIWI�GEWIW�[I�LEZI��EW�E�TVIPMQMREV]�ETTVSEGL��
YWIH�HEXE�JVSQ�+YERK^LSY���
�
-R�XLI�JYRGXMSRW�VIRHIVIH�MR�XLI�JSPPS[MRK�XLI�IWXMQEXIH�IJJIGX�SR�LIEPXL�MW�EXXVMFYXIH�XS�
SRI�MRHMGEXSV�GSQTSRIRX��M�I��[I�LEZI�YWIH�XLI�VITSVXIH�VIWYPXW�[LIR�VIKVIWWMSR�QSHIPW�
[IVI�JMXXIH�WITEVEXIP]�JSV�XLI�MRHMZMHYEP�GSQTSRIRXW��8LMW�HSIW�RSX�MQTP]�XLEX�XLIVI�MW�RS�
IJJIGX�SJ�SXLIV�EMV�TSPPYXMSR�GSQTSRIRXW��FYX�WMQTP]�XLEX�IEGL�SRI�SJ�XLI�GSQTSRIRXW�MW�
XVIEXIH�EW�ER� MRHMGEXSV�SJ� XLI�LIEPXL�HEQEKMRK�EKIRX�W�� MR� XLI�TSPPYXMSR�QM\XYVI��;LIR�
GEPGYPEXMRK�XLI�LIEPXL�FIRIJMX�JVSQ�E�GIVXEMR�VIHYGXMSR�MR�EMV�TSPPYXMSR�SRI�GER�XLIVIJSVI�
RSX� EHH� XLI� IWXMQEXIW� SFXEMRIH� F]� ETTP]MRK� XLI� 41

��� ERH� 73�� JYRGXMSRW�� VIWTIGXMZIP]��
FIGEYWI�IEGL�SJ�XLIQ�MW�WYTTSWIH�XS�MRHMGEXI�XLI�XSXEP�IJJIGX�SJ�XLI�EMV�TSPPYXMSR��-R�GEWI�E�
GIVXEMR�VIHYGXMSR�MW�SFXEMRIH�FSXL�JSV�41

���ERH�73���[I�WYKKIWX�XS�GEPGYPEXI�XLI�MQTEGXW�
F]�QIERW�SJ�FSXL�WIXW�SJ�JYRGXMSRW��ERH�EPPS[�IWXMQEXIH�HEQEKI�XS�FI�XLI�LMKLIV�SJ�XLI�
X[S� IWXMQEXIW� SFXEMRIH�� 8LMW� MW� RSX� E� JYPP]� WEXMWJEGXSV]� TVSGIHYVI�� FYX� EW� PSRK� EW�
MRHITIRHIRX�JYRGXMSRW�MR�QSWX�GEWIW�EVI�RSX�EZEMPEFPI��ERH�TIVLETW�[MPP�RIZIV�FI�HYI�XS�
XLI�MRLIVIRX�W]RIVKMWXMG�IJJIGXW�FIX[IIR�EMV�TSPPYXERXW��MX�MW�MR�SYV�ZMI[�NYWXMJMIH��%RSXLIV�
[E]�SJ�HIEPMRK�[MXL�XLMW�QIXLSHSPSKMGEP�TVSFPIQ��EW�WYKKIWXIH�F]�;ERK�ERH�/MVO���������
MW� XS� EWWYQI� XLEX� E� GIVXEMR� TIVGIRXEKI� SJ� XLI� 73

�� IQMWWMSRW� EVI� GSRZIVXIH� XS� JMRI�
TEVXMGYPEXIW�� ERH� XLIVIF]� IWXMQEXI� XLI� LIEPXL� MQTEGX� SJ� WYPJYV� VIHYGXMSRW� XLVSYKL� XLIMV�
EWWYQIH�GSRXVMFYXMSR�XS�VIHYGMRK�XLI�PIZIP�SJ�TEVXMGPIW��
�
;I�LEZI�ETTPMIH�E�KIRIVEP�41

���874�GSRZIVWMSR�JEGXSV�SJ������XS�IWXMQEXI�GSIJJMGMIRXW�JSV�
41

���[LIR�XLI�SVMKMREP�WXYH]�VITSVXIH�874��97�)4%���������8LIVI�EVI�WSQI�MRHMGEXMSRW�
XLEX� XLMW� QE]� FI� WSQI[LEX� LMKL� JSV� SYV� TYVTSWI�� FYX� RS� HEXE� EVI� XS� SYV� ORS[PIHKI�
EZEMPEFPI� XS� WYKKIWX� ERSXLIV� JEGXSV�� 8LI� YRGIVXEMRX]� VERKIW� KMZIR� MR� XLI� XEFPIW� EVI�
XIRXEXMZI��+IRIVEPP]�XLI]�MRHMGEXI�±�7(��8LI�TVIWIRX�JVIUYIRGMIW��M�I��RYQFIV�SJ�GEWIW�TIV�
GETMXE��SJ�XLI�LIEPXL�IRH�TSMRX�KMZIR�MR�XLI�XEFPIW��EW�ETTPMIH�MR�XLI�GEPMFVEXIH�JYRGXMSRW�
KMZIR� MR�8EFPI���EFSZI��HS� JSV�EPP� IRH�TSMRXW�FYX�QSVXEPMX]� �MRGPYHMRK� MRJERX�QSVXEPMX]���
VITVIWIRX�XLI�EZIVEKI�JSV�XLI�IMKLX�GIRXVEP�HMWXVMGXW�MR�+YERK^LSY�������HEXE����
�

'EYWEP�EKIRXW�MR�XLI�EMV�TSPPYXMSR�QM\XYVI�
�

*VSQ�GPMRMGEP�WXYHMIW�MX�MW�ORS[R�XLEX�WIZIVEP�SJ�XLI�GSQQSR�EMV�TSPPYXERXW��EW�TEVXMGPIW��
73

���23���ERH�3���EGMH�EIVSWSPW��ERH�'3��LEZI�ER�EHZIVWI�IJJIGX�SR�LYQER�LIEPXL�[LIR�
XLI�GSRGIRXVEXMSR�PIZIP�I\GIIH�GIVXEMR�PIZIPW��WII�I�K��7*8���������+IRIVEPP]��E�PEVKI�WLEVI�
SJ�XLI�ITMHIQMSPSKMGEP�WXYHMIW�JVSQ�XLI�97%�VITSVX�XLEX�TEVXMGPIW��SV�WSQI�I\TSWYVI�MRHI\�
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VIPEXIH�XS�TEVXMGYPEXI�EMV�TSPPYXMSR��LEZI�XLI�FIWX�TIVJSVQERGI�EW�XLI�MRHITIRHIRX�ZEVMEFPI�
MR� I\TSWYVI�VIWTSRWI� JYRGXMSRW� JSV� WIZIVEP� LIEPXL� IRH�TSMRXW�� EPXLSYKL� SXLIV� EMV�
TSPPYXERXW�QE]� EPWS� FI� EWWSGMEXIH� [MXL� XLI� IJJIGXW�� 8LI� IZMHIRGI� SJ� TEVXMGPIW� TPE]MRK� E�
GIRXVEP� VSPI� MW� IWTIGMEPP]� WXVSRK� MR� WXYHMIW� SJ�QSVXEPMX]�� JSV�[LMGL� UYERXMXEXMZIP]� WMQMPEV�
IWXMQEXIW� LEZI� FIIR� VITSVXIH� SZIV� E� [MHI� VERKI� SJ� GSRGIRXVEXMSRW�� MR� E� ZEVMIX]� SJ�
GSQQYRMXMIW� [MXL� ZEV]MRK� QM\XYVIW� SJ� TSPPYXERXW� ERH� HMJJIVIRX� GPMQEXI�� -R� )YVSTIER�
WXYHMIW� XLIVI� MW� E� XIRHIRG]� XLEX� QSVI� WXYHMIW� VITSVX� EWWSGMEXMSRW� EPWS� JSV� SXLIV� EMV�
TSPPYXERXW�XLER�TEVXMGPIW��IWTIGMEPP]�JSV�73

���WII�I�K��7YR]IV�IX�EP��������ERH�:MKSXXM�IX�EP���
������ERH�JSV�23

���WII�I�K��4ÓROâ���������-R�'LMRE��WIZIVEP�WXYHMIW�VITSVX�E�GPIEV�IJJIGX�SJ�
73

��SR�ZEVMSYW�LIEPXL�IRH�TSMRXW��WII�FIPS[���
�
8LI�IJJIGXW�SJ�IEGL�SJ�XLI�EMV�TSPPYXMSR�GSQTSRIRXW�SR�LYQER�LIEPXL�QE]��LS[IZIV��FI�
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CICERO (Center for International Climate and Environmental Research – Oslo)
CICERO (Center for International Climate and Environmental Research – Oslo) was 
established by the Norwegian government in 1990 as a policy research foundation 
associated with the University of Oslo. CICERO’s research and information helps to 
keep the Norwegian public informed about developments in climate change and 
climate policy.
     
The complexity of climate and environment problems requires global solutions 
and international cooperation. CICERO’s multi-disciplinary research in the areas of 
the natural sciences, economics and politics is needed to give policy-makers the best 
possible information on which to base decisions affecting the Earth’s climate.

The research at CICERO concentrates on:
•  Chemical processes in the atmosphere 
•  Damage to human health and the environment caused 
    by emissions of greenhouse gases 
•  Domestic and international climate policy instruments
•  International negotiations on environmental agreements 

CICERO (Center for International Climate and Environmental Research – Oslo)
P.O. Box 1129  Blindern,  N-0318 Oslo,  Norway 
Visiting address:  Sognsveien 68,  Oslo
Telephone:  +47 22 85 87 50  Fax:  +47 22 85 87 51
E-mail:  admin@cicero.uio.no  Web:  www.cicero.uio.no

CICERO Senter for klimaforskning
CICERO Senter for klimaforskning er en uavhengig stiftelse tilknyttet Universitetet i Oslo. 
Senteret ble etablert av den norske regjeringen i 1990. CICERO skal gjennom forskning 
og informasjon holde landets befolkning orientert om klimaendringer og klimapolitikk.
     
For å løse klima- og miljøproblemene trengs globale tiltak og samarbeid på tvers 
av nasjonale grenser. CICEROs tverrfaglige forskning bidrar til å finne løsninger på det
naturvitenskapelige, økonomiske og politiske planet. 

Forskningen ved CICERO konsentrerer seg om:
•  Atmosfærekjemiske prosesser
•  Helse- og miljøproblemer knyttet til utslipp av klimagasser
•  Virkemidler i klimapolitikken nasjonalt og internasjonalt
•  Internasjonale forhandlinger om miljøavtaler

CICERO Senter for klimaforskning
Postboks 1129 Blindern,  0318 Oslo 
Besøksadresse:   Sognsveien 68,  Oslo 
Telefon:  22 85 87 50     Faks:  22 85 87 51
E-post:  admin@cicero.uio.no  Hjemmeside:  www.cicero.uio.no


