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7UDIILF�LV�D�VHFWRU�WKDW�KDV�JURZLQJ�SUREOHPV�IDFLQJ�WKH�FKDOOHQJHV�WKDW�WKH�.\RWR�SURWRFRO�VXJJHVWV
IRU�JOREDO�FOLPDWH�SURWHFWLRQ��7KH�SUREOHPV�VHHP�WR�EH�ZRUVHQLQJ�DV�ZHOO� LQ� OHVV�GHYHORSHG�DV� LQ�WKH
PRUH� GHYHORSHG� FRXQWULHV�� (XURSH� LV� QR� H[FHSWLRQ� LQ� WKLV� PDQQHU�� VLQFH� WKH� &2�� HPLVVLRQV� KDYH
LQFUHDVHG� DW� WKH� VDPH� UDWH� DV� WUDIILF� YROXPHV� LQ� WKH� ODWH� ����·V� DQG� LQ� WKH� ����·V�� GHVSLWH� RI
WHFKQLFDO�GHYHORSPHQW��)LQODQG�KDV�IROORZHG�WKLV�SDWWHUQ��WRR�
7KH�VSHFLILF� IRFXV�RI� WKH�VWXG\� LV� WKH� IDLUO\� FORVH� FRUUHODWLRQ�RI� WKUHH� YDULDEOHV� LQ����������� LQ

)LQODQG��*'3��URDG�WUDIILF�YROXPH�DQG�&2��HPLVVLRQV� IURP�URDG�WUDIILF��7KHUH�DUH�VHYHUDO� VWUDWHJLHV
IRU�VWRSSLQJ�WKH�JURZWK�RI�WKH�&2��HPLVVLRQV��,Q�WKLV�VWXG\��IXWXUH�VFHQDULRV�RI�WUDIILF�DUH�SUHVHQWHG
DQG� WKH\� DUH� RSHUDWLRQDOLVHG� LQWR� WKH� GHYHORSPHQW� RSWLRQV� RI� *'3�� URDG� WUDIILF� YROXPH� DQG� &2�

HPLVVLRQV�IURP�URDG�WUDIILF�IRU�����������
2Q�WKH�EDVLV�RI�D�UHYLHZ�RQ�VRFLDO�VFLHQWLILF�OLWHUDWXUH�RI�GLIIHUHQW�HQYLURQPHQWDO�SROLF\�VWUDWHJLHV��D

WRWDO� RI� ILYH� VFHQDULRV� DUH� FRQVWUXFWHG�� %XVLQHVV� DV� 8VXDO�� (FRQRPLF� DQG� 7HFKQRORJLFDO� 2SWLPLVP�
(FRORJLFDO�0RGHUQLVDWLRQ��6WUXFWXUDO�&KDQJH�DQG�'HHS�(FRORJ\��7KH�VFHQDULRV�DUH�WKHQ�DSSOLHG�PRUH
VSHFLILFDOO\� LQWR� WKH� IXWXUH�RI�*'3�� URDG� WUDIILF� YROXPH�DQG� WKH�&2�� HPLVVLRQV� IURP� URDG� WUDIILF� LQ
)LQODQG�
7KH�VWXG\�FRQFOXGHV�WKDW�WKHUH�DUH�VHYHUDO�VWUDWHJLHV�DYDLODEOH�LQ�PHHWLQJ�WKH�FKDOOHQJHV�RI�FOLPDWH

FKDQJH�LQ�JHQHUDO�DQG�.\RWR�SURWRFRO� LQ�SDUWLFXODU��1R�VLQJOH�VWUDWHJ\�FDQ�EH� UHFRPPHQGHG�RQ�WKH
EDVLV� RI� VFLHQWLILF� OLWHUDWXUH� RQ� HQYLURQPHQWDO� SROLF\�� EHFDXVH� WKH� FKRLFH� LV� HVVHQWLDOO\� D� PDWWHU� RI
YDOXHV�� SROLWLFV� DQG� WKHRU\�RI� WKH� QDWXUH� RI� FOLPDWH� FKDQJH�� 6RFLDO� VFLHQWLILF� HQYLURQPHQWDO� UHVHDUFK
FDQ��KRZHYHU��SURGXFH�D�VHW�RI�DOWHUQDWLYH�VWUDWHJLF�VFHQDULRV�IRU�GHFLVLRQ�PDNHUV�

••••

�´$W�SUHVHQW�WKH�LQWHJUDWLRQ�RI�HQYLURQPHQWDO�DQG�WUDQVSRUW�SROLF\�GRHV�QRW�VHHP
WR�EH�IXQFWLRQLQJ�DQ\ZKHUH�µ

0DUWLQ�-lQLFNH�DQG�+HOPXW�:HLGQHU������������

••••

.H\�ZRUGV�� WUDIILF�� URDG� WUDIILF�� JURVV� GRPHVWLF� SURGXFW�� FDUERQ� GLR[LGH� HPLVVLRQV�� FDUERQ� GLR[LGH
SROLF\��VFHQDULR�
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���� *OREDO�&OLPDWH�&KDQJH

7KH�QDWXUDO�JUHHQ�KRXVH�HIIHFW�KDV�SUREDEO\�EHHQ�LQFUHDVHG�E\�KXPDQ�HPLVVLRQV�RI�JUHHQ�KRXVH�JDVHV��2Q
WKH�EDVLV�RI�UDGLDWLYH�IRUFLQJ��PRVW� LPSRUWDQW�RI� WKH�KXPDQ� LQGXFHG�JUHHQKRXVH�JDV�HPLVVLRQV� LV�FDUERQ
GLR[LGH��&2����RWKHU� LPSRUWDQW�EHLQJ�KDORJHQDWHG�K\GURFDUERQV��PHWKDQH��&+���DQG�QLWURXV�R[LGH� �1�2�
�,3&&�������[[��VHH�DOVR�,3&&���������������,Q�������WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH
�,3&&��VWLOO�UHJDUGHG�DQWKURSRJHQLF�FOLPDWH�FKDQJH�DV�RQH�SRVVLELOLW\��,3&&�������[L�[LL���$IWHU�VXEVWDQWLDO
FOLPDWRORJLFDO� UHVHDUFK�� WKH� ,3&&� FRQWULEXWHG� D� 6HFRQG�$VVHVVPHQW� LQ� ������ZKLFK� FRQFOXGHG� WKDW� WKH
EDODQFH�RI�HYLGHQFH�VXJJHVWV�WKDW�D�KXPDQ�LQGXFHG�FOLPDWH�FKDQJH�KDV�DOUHDG\�EHJXQ�DQG�FDQ�EH�GLVFHUQHG
IURP�QDWXUDO�YDULDWLRQ��,3&&�����D�������%DFK�������
'HVSLWH�WKH�JURZLQJ�FRQVHQVXV�WKDW�FOLPDWH�KDV�DOUHDG\�FKDQJHG�DQG�FKDQJHV�DOO�WKH�WLPH��WKHUH�DUH�VWLOO

GLVDJUHHPHQWV��7KH�.\RWR�SURWRFRO�WR�WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH
�81)&&&��KDV�DJUHHG�RQ�HPLVVLRQ�WDUJHWV�WR�VWDELOLVH�WKH�WRWDO�HPLVVLRQV�RI�JUHHQKRXVH�JDVHV�WR�WKH
\HDU������OHYHO�RQ�D�WLPHVFDOH�RI������������%XW�DFFRUGLQJ�WR�WKH�,3&&�UHSRUWV��DQ�DSSUR[LPDWHO\
���� UHGXFWLRQ� RI� &2�� HPLVVLRQV� IURP� WKH� ����� OHYHO� ZLOO� EH� QHHGHG� WR� VWDELOLVH� WKH� &2�

FRQFHQWUDWLRQ�RI� WKH�DWPRVSKHUH� �,3&&������� [L�� [YLLL�� ,3&&�����D������ ,3&&�����F�����������
(YHQ�WKRXJK�D�FRQVHQVXV�RQ�WKH�HPLVVLRQ�WDUJHWV�KDV�EHHQ�IRUPXODWHG��WKHUH�DUH�VWLOO�GLIIHUHQW�YLHZV
FRQFHUQLQJ�WKH�EHVW�PHDQV�WR�DFKLHYH�WKH�WDUJHWV��.\RWR�3URWRFRO«������
2QH�DGGLWLRQDO�SUREOHP�LV�WKDW�DOWKRXJK�WKHUH�ZRXOG�EH�JHQHUDO�DJUHHPHQW�RQ�WKH�OHYHO�RI�HPLVVLRQV

IRU�D�FRXQWU\��WKHUH�VWLOO�UHPDLQV�D�ORW�WR�VSHFXODWH�DERXW�WKH�HPLVVLRQ�WDUJHWV�ZLWKLQ�D�VRFLHWDO�VHFWRU�
&OLPDWH� SROLF\� KDV� LPSOLFDWLRQV� LQ� HYHU\� VRFLHWDO� VHFWRU�� HQHUJ\� SURGXFWLRQ�� KHDOWK� FDUH�� WUDIILF�
DJULFXOWXUH��PHWDO� LQGXVWU\�� HGXFDWLRQ� HWF��0DLQ� VHFWRUV� LQ� WKH� FOLPDWH� SROLF\� GHEDWH� LQ� )LQODQG� DUH
HQHUJ\�SURGXFWLRQ�DQG�WUDIILF�
7KLV�VWXG\�IRFXVHV�RQ�WUDIILF��ZKLFK�ZDV�UHVSRQVLEOH�IRU��������RI� WKH�FDUERQ�GLR[LGH�HPLVVLRQV

ERWK�ZRUOGZLGH��LQ�WKH�(XURSHDQ�8QLRQ��(8����DQG�LQ�)LQODQG�LQ�WKH�����·V��,3&&�����E�������(8
7UDQVSRUW� LQ«�����������0LQLVWU\�RI� 7UDQVSRUW«�����D������� ,Q� WKH� (8����&2�� HPLVVLRQV� IURP
WUDIILF� LQFUHDVHG�PRUH� UDSLGO\� LQ����������� WKDQ�&2�� HPLVVLRQV� IURP�RWKHU� VRXUFHV� �(8�7UDQVSRUW
LQ«������������ 7KXV�� WKH� LPSRUWDQFH� RI� WUDIILF� LQ� FOLPDWH� SROLF\� VHHPV� WR� EH� LQFUHDVLQJ� �VHH� DOVR
-lQLFNH�DQG�:HLGQHU�������
$QRWKHU�FKDUDFWHULVWLF�RI� WUDIILF� LV� WKDW� LW� LV�KDUG�WR�PDQDJH�EHFDXVH�RI� WKH�PDJQLWXGH�RI�DFWRUV

LQYROYHG��7KHUH�DUH�QR�PDMRU�SRLQW�VRXUFHV�RI�HPLVVLRQ��EXW�WKH�DJJUHJDWHG�HIIHFW�RI�WUDIILF�RQ�FOLPDWH
LV�VXEVWDQWLDO��$FFHVV�WR�PRELOLW\�DQG�HVSHFLDOO\�WKH�SULYDWH�FDU�DUH�DOVR�V\PEROV�RI�LQGLYLGXDO�IUHHGRP�
DOWKRXJK� WKLV� VHHPV� PRUH� DSSDUHQW� WKDQ� UHDO� ZKHQ� FRQVLGHULQJ� FRQJHVWLRQ�� $FFRUGLQJ� WR� VRPH
DWWLWXGH�VXUYH\V��(XURSHDQ�DV�ZHOO�DV�WKH�)LQQLVK�PDMRULW\�GR�VXSSRUW�SROLFLHV�DLPLQJ�DW�UHGXFWLRQ�RI
FDU�XVH�LQ�SULFLSOH�EXW�GR�QRW�VXSSRUW�FRQFUHWH�UHVWULFWLYH�PHDVXUHV��6RFLDOGDWD�������/DQNLQHQ������
6DLULQHQ��������������6WHJ�HW�DO�������

                                               
��7KH�HVWLPDWH�RI�WKH�VKDUH�RI�&2��HPLVVLRQV�RI�WUDIILF��ZDV�����IRU�ZRUOG�LQ�������,3&&�����E������������IRU�(8��
LQ�������(XURVWDW�����������DQG�����IRU�)LQODQG�LQ�������0LQLVWU\�RI�7UDQVSRUW«�����D������7KH�&2��VKDUH�RI�WUDIILF
LV�UHODWLYHO\�ORZ�LQ�)LQODQG�EHFDXVH�RI�HQHUJ\�LQWHVLYH�IRUHVW�DQG�PHWDO�LQGXVWU\�DQG�UHODWLYHO\�KLJK�SURSRUWLRQ�RI�IRVVLO�IXHOV
LQ�HQHUJ\�SURGXFWLRQ��:DKOVWU|P�HW�DO������������
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���� *'3��7UDIILF�9ROXPHV�DQG�&2
�
�(PLVVLRQV�RI�7UDIILF�LQ�WKH�(8

7R�EH�RI�RSHUDWLRQDO�UHOHYDQFH��FOLPDWH�SROLF\�VWXGLHV�VHHP�WR�QHHG�WR�IRFXV�RQ�FRQFUHWH�VRFLDO�DFWLRQ�WKDW
IRUPV�D�OLQN�EHWZHHQ�HFRQRP\�DQG�HQYLURQPHQW��7UDIILF�SURYLGHV�DQ�H[DPSOH�RI�WKLV�NLQG�RI�OLQN�
'XH�WR�WHFKQLFDO�GHYHORSPHQW�� WKH� IXHO�HIILFLHQF\�RI�YHKLFOHV� LPSURYHV�DQG�WKLV� VKRXOG�EH�VHHQ�DV

VWDJQDWLQJ�RU�GHFUHDVLQJ�&2��HPLVVLRQV��+RZHYHU�� WKLV� HIIHFW� KDV� EHHQ�RYHUUXOHG�E\� DW� OHDVW� WKUHH
IDFWRUV�LQ�WKH�(8���FRXQWULHV��)LUVWO\��WKH�SDVVHQJHU�WUDIILF�YROXPH�KDV�LQFUHDVHG�HYHQ�IDVWHU�WKDQ�WKH
*'3�� EHWZHHQ� ����������� $W� WKH� VDPH� WLPH�� WKH� IUHLJKW� WUDQVSRUW� YROXPH� KDV� LQFUHDVHG
DSSUR[LPDWHO\� DW� WKH� VDPH� UDWH� DV� *'3�� 6HFRQGO\�� WKH� YROXPH� JURZWK� KDV� EHHQ� PRVW� UDSLG� LQ
PRWRULVHG� URDG� WUDQVSRUW� DQG� DLU� WUDQVSRUW�� ZKLFK� SURGXFH� PRUH� &2�� HPLVVLRQV� SHU� SDVVHQJHU
NLORPHWUH�DQG�WRQQH�NLORPHWUH�WKDQ�UDLO�WUDQVSRUW�DQG�VRIW�PRGHV�
7KLUGO\��SHRSOH�KDYH�EHHQ�EX\LQJ�ELJJHU�FDUV�ZLWK�PRUH�SRZHUIXO�HQJLQHV��ZKLFK�FRQVXPH�PRUH�IXHO��7KH

WRWDO� HIIHFW� KDV� EHHQ� WKDW� WKH� &2�� HPLVVLRQV� IURP� WUDQVSRUW� LQ� JHQHUDO� DQG� URDG� WUDQVSRUW� VSHFLILFDOO\
LQFUHDVHG�HYHQ�IDVWHU�WKDQ�SDVVHQJHU�NLORPHWUHV�DQG�WRQQH�NLORPHWUHV�EHWZHHQ�����������DQG�DW�WKH�VDPH
UDWH�EHWZHHQ�������������)LJXUH������(8�7UDQVSRUW�LQ«������������������������$FFRUGLQJ�WR�D�VWXG\
FRQGXFWHG� IRU� WKH� (XURSHDQ�&RQIHUHQFH� RI�0LQLVWHUV� RI� 7UDQVSRUW�� HYHQ� WKH� &2�� HPLVVLRQV� SHU� YHKLFOH
NLORPHWUH� GLG� QRW� VHHP� WR� GHFUHDVH� LQ� :HVWHUQ� (XURSH� EHWZHHQ� ���������� �)LJXUH� ����� (&07� UHI�
/DPSLQHQ����������

Error! Not a valid link.

)LJXUH�����7KH�:HLJKWHG�$YHUDJH�)XHO�&RQVXPSWLRQ�RI�1HZ�3DVVHQJHU�&DUV�LQ�6HYHQ�&RXQWULHV��*HUPDQ\�
$XVWULD��%HOJLXP��)UDQFH��,WDO\��*UHDW�%ULWDLQ�DQG�6ZHGHQ�LQ����������������RI�WKH�(XURSHDQ�PDUNHWV�
�(&07��UHI��/DPSLQHQ����������
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)LJXUH�����*'3��3DVVHQJHU�7UDIILF�DQG�*RRGV�7UDQVSRUW� LQ�(8�������������DQG�&2��(PLVVLRQV� IURP
7UDIILF�LQ�(8��������������(8�7UDQVSRUW�LQ«���������������

                                               
��7KH�*'3�YDOXHV�LQ�WKLV�VWXG\�DUH�SUHVHQWHG�LQ�UHDO�WHUPV�DQG�PDUNHW�H[FKDQJH�UDWHV�
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5RDG�WUDIILF�HPLWWHG�DSSUR[LPDWHO\�����RI�WKH�&2��HPLVVLRQV�IURP�WUDIILF�LQ�WKH�(8���FRXQWULHV�LQ
�����������DQG�������(8�7UDQVSRUW� LQ«�������������7KH�ILJXUH�GRHV�QRW�WDNH� LQWR�DFFRXQW� WKH
IRVVLO� IXHO� EXUQHG� WR� HOHFWULFLW\� IRU� UDLO� WUDQVSRUW�� EXW� HYHQ� LI� LW� GLG�� WKH� ILJXUH� ZRXOG� VWLOO� EH
DSSUR[LPDWHO\������LELG������� ,W� VHHPV�DGHTXDWH�WR�FRQFHQWUDWH�RQ�URDG�WUDIILF�DV�WKH�PDLQ�VRXUFH�RI
WUDIILF�UHODWHG�&2��HPLVVLRQV�

����*'3��5RDG�7UDIILF�9ROXPH�DQG�&2
�
�(PLVVLRQV�IURP�5RDG�7UDIILF�LQ�)LQODQG

)LQODQG�KDV�IROORZHG�DSSUR[LPDWHO\�WKH�VDPH�SDWWHUQ�DV�WKH�(8���DYHUDJH��6RPH�VSHFLDO�IHDWXUHV�FRPSDUHG
WR�RWKHU�(8���FRXQWULHV�VKRXOG�EH�PHQWLRQHG��7UDIILF�YROXPHV�KDYH�EHHQ�LQFUHDVLQJ�D�OLWWOH�VORZOLHU��DOPRVW
DFFRUGLQJ�WR�*'3�YDOXHV��7KH�DYHUDJH�IXHO�FRQVXPSWLRQ�RI�SULYDWH�FDUV�GLG�QRW�GHFUHDVH�LQ�)LQODQG�HYHQ�LQ
WKH�HDUO\�����·LHV��ZKLFK�PDNHV�WKH�UHODWLRQ�EHWZHHQ�*'3�DQG�&2��HPLVVLRQV�IURP�WUDIILF�VDPH�DV�LQ�WKH
(8�DYHUDJH��7KHUH�ZDV�D�VWURQJ�FRUUHODWLRQ�EHWZHHQ�*'3��URDG�WUDIILF�YROXPH�DQG�WKH�&2��HPLVVLRQV�RI
URDG�WUDIILF�LQ�����������LQ�)LQODQG��)LJXUH�������

$QRWKHU�VSHFLDO�IHDWXUH�RI�)LQODQG�LV�WKH�UHFHVVLRQ�LQ�WKH�HDUO\�QLQHWLHV��WKDW�ZDV�GHHSHU�LQ�)LQODQG
WKDQ�LQ�WKH�(8���FRXQWULHV�RQ�DYHUDJH��)LJXUHV�����DQG�������,W�ZDV�SDUWO\�D�IROORZXS�RI�RYHUKHDWLQJ
RI� WKH� HFRQRP\� LQ� WKH� ODWH� HLJKWLHV�� $QRWKHU� IDFWRU� ZDV� WKH� FROODSVH� RI� 6RYLHW� 8QLRQ�� ZKLFK� DOVR
FROODSVHG�WKH�)LQQLVK�H[SRUW�WR�6RYLHW�8QLRQ�

Error! Not a valid link.

)LJXUH�����7KH�YROXPH�DQG�&2��HPLVVLRQV�RI�URDG�WUDIILF��DQG�WKH�*'3�RI�)LQODQG�LQ������������0lNHOl
������)LQQ5$�������6WDWLVWLFV�)LQODQG�������

                                               
��$�PRUH� FRPSUHKHQVLYH� DQDO\VLV� RI� WKH� IHDWXUHV� RI� )LQQLVK� WUDIILF� LV� FRQGXFWHG� LQ� FKDSWHU� ���� LQ� FRQQHFWLRQ�ZLWK� WKH
%XVLQHVV�DV�8VXDO�6FHQDULR�
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7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�IRUPXODWH�VFHQDULRV�RI�SRVVLEOH�IXWXUHV�RI�WKH�*'3��URDG�WUDIILF�YROXPH�DQG
WKH�&2��HPLVVLRQV�IURP�URDG�WUDIILF�LQ�)LQODQG��7KH�PDLQ�IRFXV�LV�RQ�SROLF\�VWUDWHJLHV�EXW�DOVR�FKDQJHV�LQ
KXPDQ� YDOXHV�� OLIHVW\OHV� DQG� WHFKQRORJ\� DUH� H[DPLQHG�� 7KH� VFHQDULRV� DUH� IRUPXODWHG� RQ� WKH� EDVLV� RI
WKHRUHWLFDO� OLWHUDWXUH�RI� HQYLURQPHQWDO� SROLF\�� 7KLV� SDSHU� KDV� EHHQ�ZULWWHQ� LQ� RUGHU� WR� RSHUDWLRQDOLVH� WKH
WKHRUHWLFDO�OLWHUDWXUH�ZLWK�UHJDUG�WR�WKH�VSHFLILF�REMHFW�RI�FOLPDWH�SROLF\�RI�WKH�WUDQVSRUW�VHFWRU�LQ�)LQODQG�
7KH�DUJXPHQW�LV�TXDOLWDWLYH�LQ�QDWXUH��EXW�WKH�VFHQDULRV�DUH�LOOXVWUDWHG�E\�QXPHULFDO�NH\�IDFWRUV�
7KH�WLPH�IUDPH�FRQFHUQV�\HDUV������������RQ�WKH�EDFNJURXQG�GDWD�DQG�DSSUR[LPDWHO\�WKH�VDPH

WLPHVFDOH�WR�WKH�IXWXUH������������7KH�WLPH�IUDPH�LV�ORQJ�HQRXJK�IRU�NQRZQ�SURWRW\SH�WHFKQRORJLHV
WR� JDLQ� D� VLJQLILFDQW� PDUNHW� VKDUH� DQG� LW� LV� DOVR� FRPSDWLEOH� ZLWK� WKH� WLPH� WKDW� EXLOGLQJ� QHZ
LQIUDVWUXFWXUH�KDV�LPSDFWV�RQ�VRFLHW\�DQG�HQYLURQPHQW��7KH�WLPH� IUDPH�DGRSWHG�KHUH� LV�D� WU\RXW� IRU
EDODQFLQJ�EHWZHHQ�WKH�XQGHUHVWLPDWLRQ�DQG�RYHUHVWLPDWLRQ�RI�SRVVLELOLWLHV�IRU�VRFLDO�FKDQJH�

                                               
��7KLV�ZDV�WKH�ODVW�\HDU�DYDLODEOH�LQ�:LQWHU�������ZKHQ�WKH�EDFNJURXQG�GDWD�ZDV�FROOHFWHG�
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��� &KRLVH�RI�WKH�6FHQDULRV

,Q� WKLV�FKDSWHU�� ILYH�VFHQDULRV�RI�HQYLURQPHQWDO�SROLF\�DSSOLHG� WR� WUDIILF�DUH�SUHVHQWHG��7KH�VRXUFH�RI� WKH
VFHQDULRV�DQG�WKH�TXDOLWLHV�LQFOXGHG�LQ�WKHP�DUH�FRQGHQVHG�WR�WKLV�YHU\�EULHI�VXPPDU\�LQ�FKDSWHU������7KH
VFHQDULRV�DUH�DV�IROORZV�

• %XVLQHVV�DV�8VXDO
• (FRQRPLF�DQG�7HFKQRORJLFDO�2SWLPLVP
• (FRORJLFDO�0RGHUQLVDWLRQ
• 6WUXFWXUDO�&KDQJH
• 'HHS�(FRORJ\

7KH�GLVWLQFWLRQ�LV�DGRSWHG�IURP�WKH�ZRUNV�RI�1DHVV�������������������������-lQLFNH�����������
�����6DLULQHQ���������������DQG�.DLYR�RMD���������DQG�LV�VXSSRVHG�WR�GHVFULEH�WKH�SRVVLEOH�VWUDWHJLHV
LQ� HQYLURQPHQWDO� SROLF\�� %XVLQHVV� DV� 8VXDO� GHVFULEHV� WKH� UHIHUHQFH� VFHQDULR�� ZKHUH� OLWWOH� RU� QR
DGMXVWPHQW�RI� WKH�SDVW�SROLFLHV� LV�PDGH�� ,W� LV�FORVH� WR�D�FRPELQDWLRQ�RI� UHPHGLDWLRQ� DQG� HQG�RI�SLSH
SROLFLHV�WUHDWHG�E\�-lQLFNH��DQG�6DLULQHQ��
(FRQRPLF�DQG�7HFKQRORJLFDO�2SWLPLVP�KHUH�GHVFULEHV�VLPLODU�TXDOLWLHV�DV�1DHVV·V�VKDOORZ�HFRORJ\��

WKH�ERRPVGD\�VFHQDULR�E\�.DLYR�RMD��DQG�WKH�SUHYHQWLYH�HQYLURQPHQWDO�SROLF\� E\� 6DLULQHQ���$OVR� WKH
QDUURZ� WHFKQRORJ\� RULHQWHG� LQWHUSUHWDWLRQ� RI� HFRORJLFDO�PRGHUQLVDWLRQ� LV� FORVH� WR� WKLV� VFHQDULR� �VHH
6SDDUJDUHQ�	�0RO�������
(FRORJLFDO�0RGHUQLVDWLRQ�KDV�VLPLODU�TXDOLWLHV�DV�-lQLFNH·V�YLHZ��)URP�6DLULQHQ��,�KDYH�DGRSWHG�WKH

IHDWXUH�WKDW�QRW�RQO\�WHFKQRORJ\�LV�FKDQJHG�EXW�DOVR�VRPH�KXPDQ�EHKDYLRXU����.DLYR�RMD·V�FRQFHSW�RI

                                               
�� -lQLFNH·V� ������� ������� RULJLQDO� FRQFHSWV� KHUH� DUH� ´5HSDUDWXU� XQG� .RPSHQVDWLRQµ�� ZKLFK� FRXOG� EH� WUDQVODWHG
UHPHGLDWLRQ�DQG�FRPSHQVDWLRQ�RI�HQYLURQPHQWDO�SUREOHPV��:LWK�WKH�FRQFHSW�´(QWVRUJXQJµ�KH�FOHDUO\�PHDQW�DSSO\LQJ�HQG�
RI�SLSH�WHFKQRORJ\��3DUW�RI�-lQLFNH·V�FDWHJRULHV�FRPH�IURP�*HUDX��������
��6DLULQHQ� ������������������XVHG� WKH� FRQFHSW�´SllVW|MHQ� DOXHHOOLQHQ�RKMDXVµ�ZKLFK� FRXOG�EH� WUDQVODWHG� DV� GLOXWLRQ�RI
HPLVVLRQV�DQG�PHDQV�WKDW�HPLVVLRQV�DUH�OHG�DV�IDU�DZD\�IURP�WKH�HQYLURQPHQWDO�W\SH�SURWHFWHG�DV�SRVVLEOH��+H�DOVR�XVHV�D�FRQFHSW
´SXKGLVWXV�� MD� VXRGDWLQSROLWLLNNDµ�ZKLFK�PHDQV� DSSO\LQJ� HQG�RI�SLSH� WHFKQRORJ\�� 6DLULQHQ·V� GLVWLQFWLRQ� LV� EDVHG� RQ� D� ZLGH
UHYLHZ�RQ�OLWHUDWXUH�RI�HQYLURQPHQWDO�SROLF\��LELG������
��1DHVV·V� RULJLQDO� FRQFHSW� LV�´JUXQGD� HNRORJLVND� U|UHOVHQµ� ZKLFK� FDQ� EH� WUDQVODWHG� DV� VKDOORZ� HFRORJLFDO�PRYHPHQW� DV
FRQWUDVW� WR� WKH�GHHS� HFRORJLFDO�PRYHPHQW��$�GLIIHUHQFH�RI� WKHVH� LV� WKDW� VKDOORZ� HFRORJ\� LQFOXGHV� KDUG� WHFKQRORJ\� DQG
FHQWUDOLVHG�ZD\V�RI�SURGXFWLRQ�DQG�DGPLQLVWUDWLRQ��ZKHUHDV�GHHS�HFRORJ\�LQFOXGHV�VRIW�WHFKQRORJ\�ZLWK�GHFHQWUDOLVHG�ZD\V
RI�SURGXFWLRQ�DQG�DGPLQLVWUDWLRQ��1DHVV�����������������������
��7KH�%RRPVGD\�VFHQDULR�RI�.DLYR�RMD�RULJLQDWHV�IURP�6WLJOLW]�
��6DLULQHQ·V�FRQFHSW�SUHYHQWLYH�HQYLURQPHQWDO�SROLF\��´HQQDNRLYD�\PSlULVW|SROLWLLNNDµ�GLIIHUV�D�ELW�IURP�WKH�VDPH�FRQFHSW�
´9RUVRUJHµ�RI�-lQLFNH���������������
���6DLULQHQ�PHUJHV�-lQLFNH·V�LGHDV�RI�WHFKQRORJ\�RULHQWHG�HFRORJLFDO�PRGHUQLVDWLRQ�DQG�VRVLDOO\�RULHQWHG�VWUXFWXUDO�FKDQJH
VWUDWHJLHV�WR�WKH�FRQFHSW�HFRORJLFDO�PRGHUQLVDWLRQ��)RU�H[DPSOH�-RNLQHQ��������DUJXHV�WKDW�WKHVH�VKRXOG�EH�NHSW�VHSDUDWH
DQG�JLYHV�HPSLULFDO�H[DPSOHV�RI�GLIIHUHQFHV���6HH�DOVR�0DVVD�������



��

VWURQJ�VXVWDLQDEOH�GHYHORSPHQW�LV�DOVR�VLPLODU�DV�HFRORJLFDO�PRGHUQLVDWLRQ�KHUH��7KLV�FRQFHSW�KDV�OLWWOH
WR�GR�ZLWK�WKH�VXVWDLQDEOH�GHYHORSPHQW�VWUDWHJ\�SUHVHQWHG�E\�WKH�%UXQGWODQG�&RPPLVVLRQ���

6WUXFWXUDO� &KDQJH� VFHQDULR� LV� VLPLODU� WR� -lQLFNH·V� LGHD� RI� VWUXFWXUDO� FKDQJH�� 'HHS� (FRORJ\� LV
DGRSWHG� PRUH� LQ� WKH� VSLULW� RI� 1DHVV� DQG� .DLYR�RMD���� OHVV� LQ� 6DLULQHQ·V� YLHZ� RI� HFRORJLFDO
IXQGDPHQWDOLVP���

6RPH�SDUWV� RI� WKH�GLVWLQFWLRQV� SUHVHQWHG� LQ� WKH� UHIHUHQFHV� DUH� OHIW� RYHU� IURP� WKH� VFHQDULRV� KHUH�
)URP�6DLULQHQ��WKH�VWUDWHJ\�RI�QDWXUH�FRQVHUYDWLRQ�VHHPV�WR�KDYH�OLWWOH�LPSRUWDQFH�LQ�WHUPV�RI�WUDIILF
YROXPHV�DQG�&2��HPLVVLRQV��)URP�.DLYR�RMD��ZHDN�VXVWDLQDEOH�GHYHORSPHQW�DQG�GRRPVGD\�DUH�PHUHO\
GHVFULSWLRQV�RI�SROLF\�IDLOXUHV� LQVWHDG�RI�HQYLURQPHQWDO�SROLF\�VWUDWHJLHV��ZKLFK�DUH�GHDOW�ZLWK� LQ� WKLV
VWXG\�
$OO� WKH� VFHQDULRV� H[FHSW� WKH� %XVLQHVV� DV� 8VXDO� DUH� H[SHFWHG� WR� PHHW� WKH� JRDOV� RI� WKH� .\RWR

SURWRFRO��ZKHUH�(8���FRXQWULHV�FRPPLWWHG�WKHPVHOYHV�WR�UHGXFH�&2��HPLVVLRQV�E\����IURP�WKH�EDVH
\HDU������WR�WKH�WLPH�IUDPH�EHWZHHQ������������)LQODQG�KDV�D�WDUJHW�WR�PDLQWDLQ�WKH������OHYHO�RI
&2��HPLVVLRQV�WR������DQG�WKH�VDPH�WDUJHW�ZDV�VHW�IRU�WUDIILF�VHFWRU�DV�ZHOO��0LQLVWU\�RI�7UDQVSRUW«
����D�����
$OWKRXJK�WKH�EDVLV�RI�WKLV�VWXG\�LV�TXDOLWDWLYH�DQG�KHXULVWLF�LQ�QDWXUH��WKH�WKHRUHWLFDO�VFHQDULRV�DUH

RSHUDWLRQDOLVHG�LQWR�D�TXDQWLWDWLYHO\�PHDVXUDEOH�VWDWH��7KH�ILJXUHV�SUHVHQWHG�DUH�QRW�GLUHFWO\�EDVHG�RQ
PRGHO�FDOFXODWLRQV�EXW�DUH�PHUHO\�LOOXVWUDWLYH�H[DPSOHV�RI�ZKDW�WKH�TXDOLWDWLYH�WKHRULHV�PLJKW�PHDQ�LQ
SUDFWLVH��6RPH�NH\�IDFWRUV��VXFK�DV�WKH�SULYDWH�FDU�GHQVLW\��DYHUDJH�DQQXDO�FDU�NLORPHWUHV�DQG�WUDIILF
YROXPH�DUH�WHVWHG�WR�PDLQWDLQ�LQWHUQDO�FRQVLVWHQF\�RI�WKH�VFHQDULRV�
$OO� VFHQDULRV�KDYH� WKH�DVVXPSWLRQ�RI�DJHLQJ�SRSXODWLRQ� DQG� VWDJQDWLQJ� FXUYH�ZLWK� SUDFWLFDOO\� QR

QHW�LQFUHDVH�LQ�SRSXODWLRQ���ZKLFK�LV�WKH�VDPH�DV�WKH�GHPRJUDSKLF�IRUHFDVW�E\�6WDWLVWLFV�)LQODQG�WKDW
ZDV�XVHG� LQ� WKH�)LQQLVK�5RDG�$GPLQLVWUDWLRQ�QDWLRQDO�5RDG� WUDIILF� IRUHFDVW� IRU����������� �)LQQ5$
�����������7KH�%XVLQHVV�DV�8VXDO�VFHQDULR�LV�PRUH�WKRURXJKO\�SUHVHQWHG�DQG�DUJXHG�WKDQ�WKH�RWKHU
WKHRUHWLFDO�VFHQDULRV��EHFDXVH�LW�UHSUHVHQWV�D�UHIHUHQFH�IRU�DOO�WKH�RWKHUV�
$V�6FKZDU]�HW�DO��������KDYH�ZULWWHQ��WKH�FKRLFH�RI�WKH�SDUDPHWHUV�WKDW�DUH�YDULHG�EHWZHHQ�GLIIHUHQW

VFHQDULRV� LV�FUXFLDO�WR�WKH�UHOHYDQFH�RI� WKH�VFHQDULRV��:KHQ�PDNLQJ�SROLF\�VFHQDULRV��DW� OHDVW�SDUW�RI� WKH
SDUDPHWHUV�YDULHG�VKRXOG�EH�GLIIHUHQW�NLQGV�RI�SROLF\�PHDVXUHV��0DMRU�H[SODQDWRU\�IDFWRUV�WKDW�DUH�DOWHUHG
EHWZHHQ�WKH�VFHQDULRV�LQ�WKLV�VWXG\�DUH�DV�IROORZV�

• WKH�UHODWLRQ�RI�PDWHULDO�YHUVXV�QRQ�PDWHULDO�SURGXFWLRQ
• UHJLRQDO�VWUXFWXUH�DQG�XUEDQ�VWUXFWXUH
• SHRSOH·V�YDOXHV
• WHFKQRORJLFDO�GHYHORSPHQW�RI�YHKLFOHV
• IXHO�WD[DWLRQ
• YHKLFOH�WD[DWLRQ
• WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH

                                               
���$FFRUGLQJ�WR�.DLYR�RMD��6WLJOLW]�VHHV�WKDW�VXVWDLQDEOH�GHYHORSPHQW�LQFOXGHV�D�IDLUO\�VORZ�HFRQRPLF�JURZWK��ZKLFK�GLIIHUHV�IURP
WKH� VXVWDLQDEOH� GHYHORSPHQW� GHILQHG� E\� WKH� %UXQGWODQG� &RPPLVVLRQ�� LQFOXGLQJ� DQQXDO� ��� JURZWK� LQ� *'3� SHU� FDSLWD� �2XU
&RPPRQ«��������7KLV�LV�ZD\�IDVWHU�WKDQ�EXVLQHVV�DV�XVXDO��%HWZHHQ�����������WKH�WRWDO�JURVV�ZRUOG�SURGXFW��*:3��JUHZ
�����DQQXDOO\�DQG�WKH�ZRUOG�SRSXODWLRQ�LQFUHDVHG�IURP�����ELOOLRQ�WR�����ELOOLRQ��ZKLFK�PDNHV�WKH�DYHUDJH�DQQXDO�*:3�SHU�FDSLWD
JURZWK�RQO\�������%URZQ�HW�DO�����������81(3�������
���.DLYR�RMD�UHIHUV�WR�.DUVKHQDV��������ZKR�DUJXHV�DJDLQVW�WKH�GHHS�HFRORJ\�WKLQNLQJ�RQ�WKH�EDVLV�RI�WKH�VLWXDWLRQ�LQ�WKH
WKLUG�ZRUOG��,Q�WKLV�VWXG\�KRZHYHU��WKH�IRFXV�LV�RQ�)LQODQG��ZKLFK�LV�D�:HVWHUQ�LQGXVWULDOLVHG�HFRQRP\�ZLWK�D�KLJK�RXWSXW
UDWH��HJ��%DFK�������������
���&DOOLQJ�YLHZ�IXQGDPHQWDOLVW�ODEHOV�LW�SROLWLFDOO\�XQIHDVLEOH��$Q�HYDOXDWLRQ�RI�WKH�GLIIHUHQW�VFHQDULRV�LV�QRW�WKH�SRLQW�RI�WKLV
SDSHU��VR�D�PRUH�UHVSHFWIXO�FRQFHSW�ZDV�DGRSWHG��6DLULQHQ�DOVR�UHIHUV�WR�WKH�)LQQLVK�DXWKRU�DQG�ILVKHUPDQ��3HQWWL�/LQNROD
�HJ���������ZKRVH�YLHZV�GLIIHU�FOHDUO\�IURP�WKRVH�RI�1DHVV�
���7KH�ILJXUHV�XVHG�DUH������PLOOLRQ�LQ�����������PLOOLRQ�LQ������DQG�����PLOOLRQ�LQ�������)LQQ5$�����������
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���� %XVLQHVV�DV�8VXDO

,Q�WKH�WKHRUHWLFDO�%XVLQHVV�DV�8VXDO��%$8��VFHQDULR��WKH�IXWXUH�ZLOO�FRQWLQXH�WKH�VDPH�ZD\�DV� LQ�WKH�SDVW
GHYHORSPHQW� RI� ����������� 7KH� )LQQLVK� HFRQRP\� ZLOO� EH� EDVHG� IDLUO\� VWURQJO\� RQ� PDWHULDO� JURZWK�
HVSHFLDOO\�WKH�PHWDO�DQG�IRUHVW�LQGXVWU\��$V�WKH�HFRQRP\�ZLOO�JURZ��SHRSOH·V�LQFRPH�ZLOO�LQFUHDVH�DQG�WKH\
ZLOO�VSHQG�WKH�H[WUD�PRQH\�E\��DPRQJ�RWKHU�WKLQJV��EX\LQJ�DQG�GULYLQJ�PRUH�SULYDWH�FDUV��1R�VLJQLILFDQW
QHZ�SROLFLHV�WR�UHVWULFW�WKLV�WUHQG�ZLOO�EH�XVHG�DQG�QR�FKDQJH�LQ�WKH�SUHYDLOLQJ�LQGLYLGXDOLVW�KXPDQ�YDOXHV�LV
H[SHFWHG��2QO\�OLWWOH�WHFKQLFDO�LPSURYHPHQW�FRQFHUQLQJ�WKH�&2��HPLVVLRQV�RI�WUDIILF�ZLOO�RFFXU�
,QVWHDG�RI�SXUH�PDWKHPDWLFDO�H[WUDSRODWLRQ��D�VOLJKW�VWDJQDWLRQ�RI�WKH�WKUHH�FXUYHV�ZRXOG�RFFXU� LQ�WKH

EXVLQHVV�DV�XVXDO�VFHQDULR����7KH�&2��HPLVVLRQV�WUHQG�ZRXOG�VWDJQDWH�HDUOLHU�DQG�PRUH�FOHDUO\�WKDQ�WKH�URDG
WUDIILF�YROXPH��ZKLFK�LQ�WXUQ�ZRXOG�VWDJQDWH�HDUOLHU�DQG�PRUH�FOHDUO\�WKDQ�WKH�*'3��)LJXUH�������&RQFHUQLQJ
WUDIILF�� WKH�%XVLQHVV� DV�8VXDO� VFHQDULR� LV� IRUPHG� RQ� WKH� EDVLV� RI� EDVHOLQH� IRUHFDVWV� RI� WKH� )LQQLVK� 5RDG
$GPLQLVWUDWLRQ��)LQQ5$���������������

7KH�VWDJQDWLRQ�QHHGV�H[SODQDWLRQ��7KH�SLW�LQ�WKH�*'3�FXUYH�RI�)LQODQG�LQ�HDUO\�����·LHV�LV�UHJDUGHG�DV�D
VLJQ�RI�D�VOLJKW�GURS�RI�WKH�ORQJ�WHUP�JURZWK�VSHHG��6XEVWDQWLDO�H[SODQDWLRQ�FDQ�EH�IRXQG�LQ�WKH�FROODSVH�RI
5XVVLDQ� DQG� VRPH� RWKHU� (DVWHUQ� (XURSHDQ� HFRQRPLHV� LQ� WKH� ��·LHV�� $OVR�� LW� LV� DVVXPHG� KHUH�� WKDW� WKH
HFRQRPLF�ERRP�RI�)LQODQG�LQ�WKH�ODWH�����·LHV�ZDV�D�VLJQ�RI�RYHUKHDWLQJ��7KHVH�DVVXPSWLRQV�DUH��RI�FRXUVH�
TXHVWLRQDEOH�DQG�GLIIHU�H�J��IURP�WKH�YLHZV�SUHVHQWHG�E\�)LQQ5$�������������$GRSWLQJ�)LQQ5$�IRUHFDVWV�IRU
���������� DQG� H[WUDSRODWLQJ� LW� IRU� ���������� ZRXOG� JLYH� WKH� WRWDO� JURZWK� RI� *'3� DSSUR[LPDWHO\
��������EXW�KHUH�D�PRUH�PRGHUDWH�JURZWK�LV�H[SHFWHG��QDPHO\������ZKLFK�HTXDOV�DQ�DYHUDJH����DQQXDO
JURZWK�LQ�UHDO�WHUPV�
2QH�LPSRUWDQW�IDFWRU�IRU�VWDJQDWLRQ�RI�URDG�WUDIILF�YROXPH�LV�WKDW�WKH�WKHRUHWLFDO�PD[LPXP�SULYDWH�FDU

GHQVLW\�LV�HVWLPDWHG�WR�EH����«����FDUV�SHU������LQKDELWDQWV��EHFDXVH�RQO\�����RI�SRSXODWLRQ�ZLOO�EH
FDSDEOH�RI�GULYLQJ�D�FDU��5RRV�	�$OWVKXOHU�UHI��)LQQ5$�����������)LQQ5$�������������$FFRUGLQJ�WR�WKH
EDVHOLQH�IRUHFDVW�RI�)LQQ5$���������WKH�SULYDWH�FDU�GHQVLW\�ZRXOG�LQFUHDVH�IURP�WKH�����LQ������WR����
FDUV�SHU������LQKDELWDQWV�LQ������DV�PRUH�DQG�PRUH�SHRSOH�FDQ�DIIRUG�LW�GXH�WR�HFRQRPLF�JURZWK��)LQQ5$
���������������0LQLVWU\�RI�7UDQVSRUW«�����E������
(YHQ�ZLWK�D�IDLUO\�VWHDG\�JURZWK�RI�LQFRPH�DQG�ZLWK�DQ�HYHQ�GLVWULEXWLRQ�RI�WKH�DGGLWLRQDO�LQFRPH��WKH

SRRUHVW�TXLQWLOH�RI�KRXVHKROGV�ZRXOG�KDYH�D�KLJK�WKUHVKROG�RI�EX\LQJ�D� FDU� �)LQQ5$����������� )LQQ5$
������������7KH�)LQQ5$�������������IRUHFDVW�VXJJHVWHG�DOVR��WKDW�WKHUH�LV�D�IUDFWLRQ�RI�SHRSOH��ZKR�GR
QRW�ZDQW�WR�UXQ�D�FDU��7KH�SULFH�RI�D�FDU�LV�UHODWLYHO\�KLJK�LQ�)LQODQG�FRPSDUHG�WR�RWKHU�(8�VWDWHV��RI�ZKLFK
RQO\�3RUWXJDO�DQG�'HQPDUN�KDG�KLJKHU� SULFHV� LQ������ �)LQQ5$������������ 7KLV�ZLOO� SUREDEO\� OLPLW� WKH
JURZWK�RI�FDU�GHQVLW\��WRR�
+HUH�LW�LV�DVVXPHG�WKDW�WKH�SULYDWH�FDU�GHQVLW\�RI�)LQODQG�ZRXOG�EH�DSSUR[LPDWHO\����«����FDUV�SHU
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���,Q�WKLV�EXVLQHVV�DV�XVXDO�VFHQDULR��RQO\�WKH�SROLF\�DQG�WKH�YDOXHV�RI�VRFLHW\�DUH�H[WUDSRODWHG��QRW�WKH�YDULDEOHV��7KHUH�DUH
RXWHU�DOPRVW�LQGHSHQGHQW�YDULDEOHV�WKDW�DIIHFW�DOVR�WUDIILF��PDLQO\�GHPRJUDSKLF�IDFWRUV��WKDW�DUH�NHSW�FRQVWDQW�KHUH�
���7KHUH�DUH�GLIIHUHQFHV�EHWZHHQ�)LQQ5$��������PDGH� LQ������� DQG�)LQQ5$� ������� IRUHFDVWV�� 7KH������ IRUHFDVW�ZDV
PRUH�JURZWK�RULHQWHG�DQG�VXJJHVWHG�KLJKHU�FDU�GHQVLW\������SULYDWH� FDUV� SHU������ LQKDELWDQWV� IRU������ZKHUHDV� WKH
�����IRUHFDVW�VXJJHVWHG�����IRU�������7KH�WKHRU\�EHKLQG�WKH�IRUHFDVW�LV�PRUH�FOHDUO\�H[SODLQHG�LQ�)LQQ5$���������7KH
)LQQ5$� ������� IRUHFDVW� DOVR� FRQWULEXWHG� WZR� DOWHUQDWLYH� VFHQDULRV� IRU� WKH� EDVHOLQH� VFHQDULR�� QDPHO\� D�0DUNHW� RULHQWHG
VFHQDULR� DQG� D� 6XVWDLQDEOH� JURZWK� VFHQDULR�� 7KH� IRUPHU� LV� FORVH� WR� WKH� (FRQRPLF� DQG� WHFKQRORJLFDO� RSWLPLVP� VFHQDULR
SUHVHQWHG� LQ� WKLV� SDSHU� DQG� WKH� ODWWHU� VHHPV� WR� ORFDWH� EHWZHHQ� WKH� (FRORJLFDO� PRGHUQLVDWLRQ� DQG� 6WUXFWXUDO� FKDQJH
VFHQDULRV�
��� 7KLV� ILJXUH� FRQVLVWV� RI� ����� DQQXDO� JURZWK� IRU� ����������� ��� IRU� ���������� DQG� ��� IRU� ���������� DQG� LV
DSSOLHG�IURP�WKH�IRUHFDVWV�SURGXFHG�E\�0LQLVWU\�RI�7UHDVXU\��9$77�DQG�(7/$��)LQQ5$�����������
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HIILFLHQF\�RI�WKH�HQJLQHV�ZRXOG�JHW�EHWWHU�DQG�WKH�JURZWK�RI�FDU�ZHLJKW�ZRXOG�VWDJQDWH��7KH�LPSDFW�RI�WKH
WHFKQRORJLFDO�GHYHORSPHQW�ZRXOG�EH�RQO\�VOLJKW�EHFDXVH�LQ�WKH�EXVLQHVV�DV�XVXDO�VFHQDULR�SHRSOH�ZRXOG�NHHS
RQ�EX\LQJ�FDUV�ZLWK�PRUH�HQJLQH�SRZHU��2Q�WKH�JRRGV�WUDQVSRUW�VLGH��VPDOOHU�XQLWV�ZRXOG�EH�WUDQVSRUWHG
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)LQQ5$�����������/DPSLQHQ�������
7KH�HFRQRPLF�YDOXHV�DQG�WKH�YDOXHV�RI�IUHHGRP�WR�PRYH�LQGLYLGXDOO\�GRPLQDWH�LQ�WKH�%XVLQHVV�DV�8VXDO

VFHQDULR��(QYLURQPHQWDO�YDOXHV�GR�QRW�UHSUHVHQW�VLJQLILFDQW�UROH�VLQFH�WKH� ODLVVH]�IDLUH�DSSURDFK�WR�FOLPDWH
FKDQJH�LV�DGRSWHG��7KH�IXWXUH�GHYHORSPHQW�RI�WKH�*'3��URDG�WUDIILF�YROXPH�DQG�WKH�&2��HPLVVLRQV�IURP
URDG�WUDIILF�LQ�WKH�K\SRWKHWLFDO�%XVLQHVV�DV�8VXDO�VFHQDULR�LV�LOOXVWUDWHG�LQ�)LJXUH�����

(UURU��1RW�D�YDOLG�OLQN�

)LJXUH�����7KH�9ROXPH�DQG�&2��(PLVVLRQV�RI�5RDG�7UDIILF�DQG�WKH�*'3�LQ�)LQODQG�EHWZHHQ����������
DQG�LQ�WKH�+\SRWKHWLFDO�%XVLQHVV�DV�8VXDO�VFHQDULR�LQ�����������

���� (FRQRPLF�DQG�7HFKQRORJLFDO�2SWLPLVP

7KH�WKHRUHWLFDO�(FRQRPLF�DQG�7HFKQRORJLFDO�2SWLPLVP�VFHQDULR�LV�EDVHG�RQ�WKH�LGHD�WKDW�D�KLJK�JURZWK�UDWH
RI� WKH� HFRQRP\� ZLOO� DFFHOHUDWH� WKH� GHYHORSPHQW� DQG� DSSOLFDWLRQV� RI� PRUH� HQYLURQPHQWDOO\� VRXQG
WHFKQRORJLHV��*'3�DQG�URDG�WUDIILF�YROXPH�ZRXOG�FRQWLQXH�LQFUHDVLQJ�DV�WKH\�KDYH�EHHQ�GRLQJ�LQ�WKH�SDVW
ZLWKRXW�DQ\�VWDJQDWLRQ��7KH�&2��HPLVVLRQ�FXUYH�ZRXOG�VWD\�RQ�WKH�OHYHO�RI�WKH���·V�DQG�VOLJKWO\�GURS�LQ�WKH
HQG�RI�WKH�SHULRG�
6XEVWDQWLDO�DUJXPHQWV�SUHVHQWHG�IRU�WKH�%$8�VFHQDULR��FKDSWHU������VXSSRVHG�VWDJQDWLRQ�HVSHFLDOO\�IRU

URDG�WUDIILF�YROXPH��)XUWKHUPRUH��WHFKQRORJ\�KDV�EHHQ�GHYHORSHG�LQ�WKH�SDVW�DOUHDG\��EXW�WKHUH�KDV�EHHQ�QR
VLJQLILFDQW�LPSURYHPHQW�LQ�IXHO�HIILFLHQF\��:K\�ZRXOG�LW�FKDQJH�LQ�WKH�IXWXUH"�7KHUH�LV��RI�FRXUVH��URRP�IRU
RWKHU�DUJXPHQWV�DV�ZHOO�ZKLFK�FODLP�WKDW�QR�VWDJQDWLRQ�RI�URDG�WUDIILF�YROXPH�ZRXOG�RFFXU�DQG�VWLOO�WKH�&2�

HPLVVLRQV�IURP�URDG�WUDIILF�FRXOG�EH�UHGXFHG��
2QH� SRLQW� FULWLFLVHV� WKH� H[SHFWHG� VDWXUDWLRQ� OHYHO� RI� SULYDWH� FDU� GHQVLW\�� 7KHUH� FRXOG� EH� GHPDQG� IRU

VHYHUDO�FDUV�SHU�SHUVRQ�IRU�GLIIHUHQW�SXUSRVHV��HJ��D�OLWWOH�FDU�IRU�FRPPXWLQJ�WR�ZRUN�DQG�D�ELJJHU�FDU�IRU
ORQJHU�KROLGD\�WULSV��$OVR��WKH�VHQLRU�FLWL]HQV�RI�WKH�IXWXUH�PLJKW�EH�PRUH�ILW�DQG�KHDOWK\�WR�GULYH�D�FDU�WKDQ
LV�H[SHFWHG�LQ�WKH�%$8�VFHQDULR��$OVR��ZLWK�WKH�XVH�RI�LQIRUPDWLRQ�WHFKQRORJ\�WKH�VDIHW\�RI�DJHLQJ�GULYHUV
FRXOG�EH�EHWWHU�JXDUDQWHHG��,Q�WKH�(FRQRPLF�DQG�7HFKQRORJLFDO�2SWLPLVP�WKH�SULYDWH�FDU�GHQVLW\�RI�)LQODQG
ZRXOG�JURZ�XS�WR�DSSUR[LPDWHO\����«����SULYDWH�FDUV�SHU������LQKDELWDQWV�DQG�WKH�IUDFWLRQ�RI�SHRSOH
QRW�ZDQWLQJ�D�FDU�ZRXOG�EH�PRUH�PDUJLQDO�WKDQ�LQ�WKH�%$8�VFHQDULR�
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7KH�FRPSXWHULVHG�WUDQVSRUW�PDQDJLQJ�V\VWHPV��WHOHPDWLFV��ZRXOG�SUHYHQW�WUDIILF� MDPV�DQG�LPSURYH�WKH
HIILFLHQW�XVH�RI� WKH� URDG�FDSDFLW\��HVSHFLDOO\� LQ�JRRGV�WUDQVSRUW�EXW�DOVR� LQ�SDVVHQJHU� WUDIILF� �HJ��5LOOLQJV
������6YLGpQ��������$OVR��QHZ�ODQHV�IRU�PRWRUZD\V�DQG�PDMRU�VWUHHWV�ZRXOG�EH�FRQVWUXFWHG�PRUH�WKDQ�LQ
WKH�EXVLQHVV�DV�XVXDO�VFHQDULR��7KLV�ZRXOG�SUREDEO\�LQFUHDVH�WUDYHO�VSHHG�DQG�DFFHVV�WR�IXUWKHU�SODFHV�DQG
WKHUHIRUH�PRUH�DYHUDJH�DQQXDO�NP�SHU�FDU��$�ILJXUH�RI��������NP�SHU�FDU�SHU�\HDU�LV�DVVXPHG�WR�GHVFULEH
WKH�(72�VFHQDULR�
7HFKQRORJLFDO� GHYHORSPHQW� ZRXOG� SURGXFH� EHWWHU� IXHO� HIILFLHQF\� LQ� WKH� (72� VFHQDULR�� 7KLV� LV� DOVR

HQFRXUDJHG�SROLWLFDOO\�E\�GHFUHDVLQJ�WKH� WD[HV� IRU�EX\LQJ�D�QHZ�FDU��$�VXFFHVV� IURP�WKH��� O�����NP� LQ
����� WR� �� O����� NP� FDQ� EH� VHHQ� LQ� WUDGLWLRQDO� FRPEXVWLRQ� HQJLQHV�� $OVR�� QHZ� WHFKQRORJLHV� DUH� DQ
LPSRUWDQW�SDUW�RI�WKH�(72�VFHQDULR�DQG�WKH�PDUNHW�VKDUH�RI�K\EULG�HOHFWULF�YHKLFOHV��HOHFWULF�FDUV�DQG�ODWHU
RQ�K\GURJHQ�FDUV�ZRXOG� LQFUHDVH� WR�DSSUR[LPDWHO\���«����WR������IURP�WKH� IHZ�WHQV�RI�YHKLFOHV� LQ
������6LPLODU�LGHDV�DUH�SUHVHQWHG�E\�6YLGpQ�����������DQG�:RXN��������
7KH�XUEDQ�VWUXFWXUH�ZRXOG�EH�PRUH�GLVSHUVHG�LQ�WKH�(72�VFHQDULR�WKDQ�LQ�WKH�%$8�VFHQDULR��7KLV�LV�GXH

WR�WKH�PHFKDQLVP�WKDW�PRUH�SHRSOH�ZRXOG�ZDQW�WR�OLYH�LQ�VLQJOH�IDPLO\�KRXVHV�WKDQ�EORFNV�RI�IODWV��ZKLFK�LV
GLIILFXOW�LQ�GHQVHO\�SRSXODWHG�DUHDV��7KLV�LQ�WXUQ�ZRXOG�EH�XQIDYRXUDEOH�IRU�SXEOLF�WUDQVSRUW�WKDW�ZRXOG�ORRVH
LWV�PDUNHW�VKDUH�
7KH�HFRQRPLF�YDOXHV�DQG�WKH�YDOXHV�RI�IUHHGRP�WR�PRYH�LQGLYLGXDOO\�GRPLQDWH�LQ�WKH�(72�VFHQDULR��WRR�

%XW� WKHUH� LV� D� GLIIHUHQW�� PRUH� UHVSHFWLYH� DWWLWXGH� WRZDUGV� WKH� HQYLURQPHQW� WKDQ� LQ� WKH� %$8� VFHQDULR�
DOWKRXJK�WKH�ULVN�RI�FOLPDWH�FKDQJH�ZRXOG�QRW�EH�WDNHQ�YHU\�VHULRXVO\�
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���6YLGpQ��������H[SHFWHG�IXUWKHU�WKDW�QDWXUDO�JDV�ZLOO�ODUJHO\�VXEVWLWXWH�RLO�DQG�FDUERQ�ILEUHV�ZLOO�VXEVWLWXWH�VWHHO�E\������
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���� (FRORJLFDO�0RGHUQLVDWLRQ

(FRORJLFDO�PRGHUQLVDWLRQ��(02��LV�WKH�PRVW�GLIILFXOW�VFHQDULR�WR�IRUPXODWH� LQ�D�FRQFUHWH�PDQQHU��VHH�DOVR
6DLULQHQ������������6RPH�IHDWXUHV�RI�LW�DUH�PRUH�FOHDU�WKDQ�RWKHUV��0DLQ�SRLQW�LV�WKDW�SHRSOH·V�YDOXHV�ZRXOG
EHFRPH�PRUH�UHVSHFWLYH�WRZDUGV�WKH�HQYLURQPHQW�DQG�WKH�HYLURQPHQWDO�LPSDFWV�RI�FHUWDLQ�DFWLRQV�ZRXOG�EH
PRUH� FDUHIXOO\� DVVHVVHG� E\� VRFLHWDO� LQVWLWXWLRQV� DQG� E\� LQGLYLGXDOV�� DV� ZHOO�� 7HFKQRORJ\� ZRXOG� EH� PRUH
HQYLURQPHQWDOO\� RULHQWHG� LQ� WKH� (02�VFHQDULR� WKDQ� LQ� WKH� (72� VFHQDULR� �HJ�� 6DJDU� ������ DQG� OHVV� IRU
PD[LPLVLQJ�VKRUW�WHUP�SURILW��ZKHUHDV�LQ�WKH�(72�VFHQDULR��WKH�HQYLURQPHQWDOO\�IDYRXUDEOH�TXDOLWLHV�RI�QHZ
WHFKQRORJ\�ZRXOG�EH�D�E\�SURGXFW�RI�WKH�JHQHUDO�GHYHORSLQJ�SURFHVV�
7KH�JURZWK�RI�WKH�*'3�ZRXOG�EH�DW�WKH�VDPH�OHYHO�DV�LQ�WKH�%$8�VFHQDULR��%HFDXVH�RI�WKH�PRUH�ORQJ

WHUP�SURILW�KRUL]RQ�� WKH�*'3�ZRXOG�JURZ� VORZOLHU� WKDQ� LQ� WKH� (72� VFHQDULR�� 7KLV�ZRXOG�SUREDEO\� VORZ
GRZQ� WKH� UDWH� KRZ� IDVW� QHZ� WHFKQRORJ\�ZRXOG� VSUHDG� WR� WKH� PDUNHWV� EHFDXVH� WKH� LQFRPH� UDWH� ZRXOG
LQFUHDVH�VORZOLHU�
$OVR��WKH�JURZWK�RI�WKH�WUDIILF�YROXPH�ZRXOG�FRQWLQXH�LQ�WKH�(FRORJLFDO�0RGHUQLVDWLRQ�VFHQDULR��EXW�OHVV

VWHHSO\�DV�WKH�*'3�DQG�OHVV�VWHHSO\�DV�WKH�YROXPH�LQ�WKH�%$8�VFHQDULR��7KLV�ZRXOG�EH�D�FRQVHTXHQFH�RI
PRUH�SHRSOH�SODQQLQJ�WKHLU� WULSV�DQG�PRUH�SHRSOH�XVLQJ�SXEOLF� WUDQVSRUW��7KH�HIIHFW�FDQQRW�EH�VHHQ�YHU\
GUDPDWLFDOO\�LQ�WKH�URDG�WUDIILF�YROXPH�EHFDXVH�WKH�PRGHUQ�LQGLYLGXDO�OLIH�VW\OH�ZRXOG�VWLOO�SURGXFH�D�ORW�RI
PRELOLW\��7KH�SULYDWH�FDU�GHQVLW\�ZRXOG�JURZ�WR�WKH�OHYHO�RI�WKH�%$8�VFHQDULR�����«����SULYDWH�FDUV�SHU
�����LQKDELWDQWV��EXW�WKH�DYHUDJH�DQQXDO�FDU�NP�ZRXOG�EH�OLWWOH�OHVV��DSSUR[LPDWHO\��������NP�
2Q�IUHLJKW�WUDQVSRUW��D�FKDQJH�LQ�SURGXFWLRQ�VWUXFWXUH�WR�OHVV�PDWHULDO�RULHQWHG�SURGXFWLRQ�ZRXOG�DIIHFW

D�VWDJQDWLRQ�RI�WKH�JURZWK�RI�WRQQH�NP�EXW�LW�ZRXOG�DOVR�HIIHFW�VRPH�H[WUD�YHKLFOH�NP�EHFDXVH�WKH�XQLWV�IRU
WUDQVSRUW� ZRXOG� EH� VPDOOHU�� 6RPH� RI� WKH� IUHLJKW� ZRXOG� EH� WUDQVIHUHG� IURP� URDG� WR� UDLO� EHFDXVH� RI
HQYLURQPHQWDO� UHDVRQV�� EXW� WKH� WHFKQLFDO� IHDVLELOLW\� RI� UDLO� WR� WUDQVSRUW� VPDOOHU� XQLWV� LQ� D� GHFHQWUDOLVHG
UHJLRQDO�VWUXFWXUH�ZRXOG�EH�SRRU��7KXV�� WKH�QHW�VXEVWLWXWLRQ�HIIHFW�ZRXOG�EH�RQO\� OLPLWLQJ�WKH�JURZWK�RI
URDG�WUDQVSRUW�LQVWHDG�RI�VWRSSLQJ�WKH�JURZWK�
7KH�&2��HPLVVLRQV�ZRXOG�GHFUHDVH�VOLJKWO\�IURP�WKH�OHYHO�RI�WKH���·LHV�LQ�WKH�(02�VFHQDULR��$OWKRXJK

WKH�DYHUDJH�IXHO�FRQVXPSWLRQ�ZRXOG�EH�OLWWOH�PRUH�WKDQ�LQ�WKH�(72�VFHQDULR�GXH�WR�ORQJHU�YHKLFOH�OLIH�F\FOHV�
WKH� ORZHU� URDG� WUDIILF� YROXPH�ZRXOG� SURGXFH� OHVV� FDUERQ� GLR[LGH�� 7KH� QHW� HIIHFW� RI� WKHVH� FRQWUDGLFWRU\
IDFWRUV��FRPSDUHG�WR�WKH�(72�VFHQDULR��ZRXOG�EH�]HUR�
7HOHPDWLFV�ZRXOG�SOD\�D�PDMRU� UROH� LQ� WKH�(02�VFHQDULR�� WRR�²�ERWK� LQ� SDVVHQJHU� WUDIILF� DQG�JRRGV

WUDQVSRUW�� $GGLWLRQDOO\� WR� WKH� (72� VFHQDULR�� VRPH� DFWXDO� SK\VLFDO� WUDIILF� ZRXOG� EH� VXEVWLWXWHG� E\
WHOHFRPPXQLFDWLRQV��(VSHFLDOO\��WKLV�ZRXOG�KDSSHQ�FRQFHUQLQJ�LQWHUQDWLRQDO�IOLJKWV�EXW�D�OLWWOH�FRXOG�EH�VHHQ
LQ�GRPHVWLF�URDG�WUDIILF�DV�ZHOO�
,Q� WKH� (FRORJLFDO� 0RGHUQLVDWLRQ� VFHQDULR�� WKHUH� LV� D� FOHDU� VWDWHPHQW� WKDW� HFRQRPLFDO�� VRFLDO� DQG

HQYLURQPHQWDO�YDOXHV�FDQ�EH�IXOILOOHG�DW�WKH�VDPH�WLPH�
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)LJXUH�����7KH�9ROXPH�DQG�&2��(PLVVLRQV�RI�5RDG�7UDIILF�DQG�WKH�*'3�RI�)LQODQG��LQ�WKH�(FRORJLFDO
0RGHUQLVDWLRQ�6FHQDULR�

���� 6WUXFWXUDO�&KDQJH

7KH� 6WUXFWXUDO� &KDQJH� �6&�� VFHQDULR� VWDUWV� IURP� WKH� LGHD� WKDW� WKH� PDWHULDO� LQWHQVLYH� SURGXFWLRQ� DQG
FRQVXPSWLRQ�VWUXFWXUHV�VKRXOG�EH�FKDQJHG�LQ�RUGHU�WR�DFKLHYH�HQYLURQPHQWDO�VXVWDLQDELOLW\��-lQLFNH�������
��������,Q�SDVVHQJHU�WUDIILF��WKDW�ZRXOG�FOHDUO\�PHDQ�PRGDO�VKLIW�IURP�SULYDWH�FDUV�DQG�IOLJKWV�WR�ELF\FOH�
ZDONLQJ�DQG�VXUIDFH�SXEOLF�WUDQVSRUW��$V�IRU�IUHLJKW�WUDQVSRUW��D�FKDQJH�IURP�URDG�WR�UDLO�DQG�ZDWHUERUQH
PRGHV� LV�H[SHFWHG��7KHVH�VWDUWLQJ�SRLQWV�KDYH�D�FOHDU� LPSOLFDWLRQ� IRU�XUEDQ� LQILOO��EHFDXVH�D�GHQVH�XUEDQ
VWXUFWXUH� LV� PRUH� VXLWDEOH� IRU� SXEOLF� WUDQVSRUW� WKDQ� D� VSUDZO� DUHD�� 7KDW� NLQG� RI� VWUXFWXUH� ZRXOG� DOVR
JHQHUDWH�OHVV�WUDIILF�YROXPH�
$V�RQO\�WKH�VWUXFWXUH�RI�WKH�HFRQRP\�LV�FKDQJHG��D�VRPHZKDW�TXHVWLRQDEOH�DVVXPSWLRQ�LV�PDGH��WKDW�WKH

JURZWK�RI�WKH�*'3�ZLOO�EH�DV�LQ�WKH�(02�DQG�%$8�VFHQDULRV�
$OWKRXJK�WKH�WRWDO�SDVVHQJHU�DQG�IUHLJKW�WUDQVSRUW�YROXPHV�ZRXOG�VWLOO�LQFUHDVH�D�OLWWOH�LQ�WKH�6WUXFWXUDO

&KDQJH�VFHQDULR��WKH�URDG�WUDIILF�YROXPH�ZRXOG�VWD\�LQ�WKH�VDPH�OHYHO�DV�LQ�WKH���·V��7KLV�ZRXOG�KDSSHQ�DV
D�FRQVHTXHQFH�RI�WKH�PRGDO�VSOLW�UHTXLUHG��$V�IRU�IUHLJKW��WKH�VKLIW�IURP�URDG�WR�UDLO�ZRXOG�EH�D�GLIILFXOW�RQH�
EHFDXVH�RI�WKH�VPDOO�XQLWV�WKDW�ZRXOG�VWHP�IURP�WKH�TXDOLWDWLYH�FKDQJH�LQ�SURGXFWLRQ��7KHUH�ZRXOG�EH�OHVV
EXON�WR�WUDQVSRUW�DQG�PRUH�KLJK�WHFK�SURGXFWV��7KH�GHQVH�XUEDQ�VWUXFWXUH�ZRXOG�VWLOO�SUREDEO\�RIIHU�VRPH
SRWHQWLDO�IRU�WUDGH�RII�
$V�D�FRQVHTXHQFH�RI�HQYLURQPHQWDO�HPSKDVLV�RQ�WKH�GHYHORSPHQW�RI� WHFKQRORJ\�� WUDQVSRUW�SROLF\�DQG

LQGLYLGXDOV·�FKRLFH�RI�WUDIILF�PRGH��WKH�&2��HPLVVLRQV�RI�URDG�WUDIILF�ZRXOG�GURS�VLJQLILFDQWO\�IURP�WKH�OHYHO
RI�����·V�
,Q� WKH� 6WUXFWXUDO� &KDQJH� VFHQDULR�� WHOHPDWLFV� SOD\� D� PLQRU� UROH� LQ� SDVVHQJHU� WUDIILF�� EHFDXVH� WKH

SUHYHQWLRQ� RI� WUDIILF� MDPV� E\� LQFUHDVLQJ� WKH� URDG� FDSDFLW\� LV� VHHQ� WR� LQFUHDVH� WUDIILF� YROXPH�� ,Q� JRRGV
WUDQVSRUW�LW�ZLOO�EH�DGRSWHG��6HYHUDO�SROLF\�LQVWUXPHQWV�ZRXOG�EH�DGRSWHG�PRUH�HIIHFWLYHO\�LQ�RUGHU�WR�DIIHFW
UHDO� FKDQJH� LQ� WUDYHO� EHKDYLRXU�� WD[HV� IRU� IXHO�� PRQHWDU\� DQG� UHJXODWRU\� VXEVLGLHV� IRU� VXUIDFH� SXEOLF
WUDQVSRUW��SDUNLQJ�UHVWULFWLRQV�IRU�SULYDWH�FDUV��VSHHG�OLPLWV�HWF�
,Q� PRUH� FRQFUHWH� WHUPV�� WKHVH� IDFWRUV� DUH� KHUH� DVVXPHG� WR� SURGXFH� DSSUR[LPDWHO\� ��� ���� DQQXDO

DYHUDJH�SULYDWH� FDU� NP�SHU� \HDU�� 7KH�GURS� LV� QRW� YHU\�JUHDW� IURP� WKH�RWKHU� VFHQDULRV�GHVFULEHG� DERYH�
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EHFDXVH�WKH�UHVWULFWLYH�SULYDWH�FDU�SROLF\�ZRXOG� UDLVH� WKH� WKUHVKROG�RI�EX\LQJ�D�FDU�DQG� OHVV� ORZ�XVH�FDUV
ZRXOG� EH� ERXJKW�� 7KH� SULYDWH� FDU� GHQVLW\� LQ� )LQODQG�ZRXOG� WKXV� EH� ���«���� SULYDWH� FDUV� SHU� ����
LQKDELWDQWV�LQ�WKH�6WUXFWXUDO�&KDQJH�VFHQDULR�
,Q�WKH�VWUXFWXUDO�FKDQJH�VFHQDULR��WKHUH�LV�VHHQ�WR�EH�FRQWUDGLFWLRQ�EHWZHHQ�LQFUHDVLQJ�PRELOLW\�DQG�WKH

HQYLURQPHQWDO�YDOXHV��EXW�WKHUH�LV�D�FOHDU�WUXVW�LQ�WKH�FRPSDWLELOLW\�EHWZHHQ�HFRQRPLFDO�DQG�HQYLURQPHQWDO
YDOXHV�

0

5

10

15

20

1970 1980 1990 2000 2010 2020

CO2/106tn &

GDP/index
1926=1,0

0

20

40

60

80
Road Traffic Volume/

109 vehicle km

GDP

CO2 emissions
from road traffic
Road traffic
volume

)LJXUH�����7KH�YROXPH�DQG�&2��HPLVVLRQV�RI�URDG�WUDIILF�DQG�WKH�*'3�LQ�)LQODQG�LQ�WKH�6WUXFWXUDO�&KDQJH
6FHQDULR�

���� 'HHS�(FRORJ\

7KH�EDFNJURXQG� LGHD�RI� WKH�'HHS�(FRORJ\� �'(��VFHQDULR� LV�� WKDW� WKH�JURZWK�RI� HQYLURQPHQWDOO\� KDUPIXO
ZD\V� RI� SURGXFWLRQ� DQG� FRQVXPSWLRQ� VKRXOG� QRW� RQO\� EH� VWRSSHG� EXW� HYHQ� WXUQHG� WR� GHFUHDVH� LQ
LQGXVWULDOLVHG�FRXQWULHV��1DHVV���������������$V�IRU�SDVVHQJHU�WUDIILF��WKLV�ZRXOG�PHDQ�D�GURS�RI�SULYDWH
FDU�GULYLQJ�DQG� IOLJKWV�� ,Q� IUHLJKW� WUDQVSRUW� WKLV�ZRXOG�PHDQ�VRPH�GHFUHDVH�RI� WRWDO� WRQQH�NP�DQG�FOHDU
GHFUHDVH�LQ�URDG�WUDQVSRUW�YROXPH�
$�VFHQDULR�OLNH�WKLV�ZRXOG�SUREDEO\�VWRS�WKH�JURZWK�RI�*'3�DV�ZHOO��,I�SHRSOH�ZRXOG�YDOXH�D�VLPSOH�OLIH

DQG�VRFLDO� UHODWLRQV�PRUH� WKDQ�VKRSSLQJ�JRRGV�� LW� LV�DVVXPHG�KHUH�� WKDW� LW�ZRXOG�KDYH�D� FOHDU� HIIHFW� RQ
*'3��7KHUH�ZRXOG�EH�RQO\�PLQRU�*'3�JURZWK�LI�DQ\�
7KH�URDG�WUDIILF�YROXPH�ZRXOG�DOVR�GHFUHDVH�FOHDUO\��7KH�EDFNJURXQG�RI�WKLV�JRDO�LV��WKDW�WKHUH�LV�OLWWOH

HYLGHQFH�RI�WKH�VXFFHVV�RI�WKH�WHFKQLFDO�GHYHORSPHQW�LQ�WKH�SDVW��FRQFHUQLQJ�*'3��URDG�WUDIILF�YROXPH�DQG
WKH�&2��HPLVVLRQV�IURP�URDG�WUDIILF��)LJXUH������
$V�WKH�LQFRPH�UDWH�ZRXOG�QRW�JURZ�DQG�PLJKW�HYHQ�GHFUHDVH�D�OLWWOH��SHRSOH�ZRXOG�EX\�OHVV�QHZ�FDUV��$V

D�FRQVHTXHQFH��WKH�FDU�LQGXVWU\�ZRXOG�KDYH�OHVV�SURILW�WR�LQYHVW�LQ�LPSURYLQJ�WHFKQRORJ\�DQG�WKH�FDU�VWRFN
ZRXOG�JHW�ROGHU��7KHVH�IDFWRUV�ZRXOG�OHDG�WR�D�VORZOLHU�UHGXFWLRQ�UDWH�RI�&2��HPLVVLRQV�SHU�YHKLFOH�NP�WKDQ
LQ� WKH� SUHYLRXV� VFHQDULRV�� $� FOHDU� FKDQJH� WR� VPDOOHU� FDUV� ZRXOG� RFFXU�� WKRXJK�� 7KXV�� WKH� WRWDO� &2�

HPLVVLRQV�RI�URDG�WUDIILF�ZRXOG�GHFUHDVH�IDVWHU�WKDQ�WKH�URDG�WUDIILF�YROXPH�
,Q�WKH�'HHS�(FRORJ\�VFHQDULR��WKH� ULVN�RI�FOLPDWH�FKDQJH�ZRXOG�EH� WDNHQ�YHU\�VHULRXVO\�DQG� LW�ZRXOG

LQFOXGH�WKH�LGHD�WKDW�ZHVWHUQ�FRXQWULHV�KDYH�DOUHDG\�H[FHHGHG�WKH�OLPLWV�WR�JURZWK��7KH�UHGXFWLRQ�RI�URDG
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WUDIILF�YROXPH�ZRXOG�EH�DFKLHYHG�SDUWO\�E\�LQFUHDVLQJ�IXHO�WD[HV��EXW�WKH�PDLQ�PHDVXUHV�ZRXOG�EH�QRUPV�DQG
SK\VLFDO�FKDQJHV�²�PRUH�VWUHHWV�ZRXOG�EH�EORFNHG�IURP�SULYDWH�FDUV��0RUH�HPSKDVLV�ZRXOG�EH�VWDWHG�WR
SXEOLF�WUDQVSRUW�DQG�RQ�WKH�LQIUDVWUXFWXUH�RI�ELF\FOLQJ��7KH�SDVVHQJHU�NLORPHWUHV�ZRXOG�GURS�VOLJKWO\��WRR�
$V� WKH� 'HHS� (FRORJ\� VFHQDULR� VHHV� FHQWUDOLVHG� V\VWHPV� DV� DQ� LPSRUWDQW� UHDVRQ� IRU� HQYLURQPHQWDO

SUREOHPV��D�PRUH�GHFHQWUDOLVHG�IRUP�RI� OLYLQJ�ZRXOG�EH�DGRSWHG��)URP�WKH�FRPPXQLW\�FULWHULRQ�LW�FDQ�EH
GHULYHG�WKDW�DQ�HPSKDVLV�RI�OLWWOH�WRZQV�DQG�YLOODJHV�LV�LPSRUWDQW��/LWWOH�WRZQV�DUH�PRUH�FRQVLVWHQW�ZLWK�WKH
JRDO�RI�UHGXFLQJ�FDU�WUDIILF�WKDQ�OLWWOH�YLOODJHV�DQG�VSUDZO�DUHDV�
$� ILJXUH�RI����«����SULYDWH� FDUV� SHU������ LQKDELWDQWV� LV� DVVXPHG� LQ� WKH�'HHS� (FRORJ\� VFHQDULR�

ZKLFK� HTXDOV� WKH� FDU�GHQVLW\�RI� WKH�PLG�QLQHWLHV� LQ� )LQODQG��7KH� DYHUDJH� DQQXDO� FDU� NP�ZRXOG� GHFUHDVH
EHFDXVH�RI�WKH�PRUH�FDOP�OLIH�VW\OH�DQG�WKH�KLJK�IXHO�SULFHV�WR�FLUFD�������NP�
,Q�WKH�GHHS�HFRORJ\�VFHQDULR��VRPH�DQWL�PRGHUQ�IHDWXUHV�FDQ�EH�VHHQ��/LYLQJ�D�VLPSOH�OLIH�LV�YDOXHG�DQG

HFRQRPLFDO�JURZWK�LV�VHHQ�WR�EH�WKH�SULQFLSDO�FDXVH� IRU�HQYLURQPHQWDO�SUREOHPV��7KH�GLVWLQFWLRQ�EHWZHHQ
PDWHULDO�DQG�QRQ�PDWHULDO�JURZWK� LV�QRW�DFFHSWHG�EHFDXVH� WKHUH� LV�QRW�HQRXJK�HYLGHQFH�RI� LW�� ,QFUHDVLQJ
PRELOLW\�LV�QRW�VHHQ�DV�LQFUHDVLQJ�IUHHGRP�EXW�PHUHO\�LQFUHDVLQJ�REOLJDWLRQ�WR�PRYH�
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)LJXUH�����7KH�YROXPH�DQG�&2��HPLVVLRQV�RI�URDG�WUDIILF�DQG�WKH�*'3�LQ�)LQODQG�LQ�WKH�'HHS�(FRORJ\
6FHQDULR�
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���� 6XPPDU\�RI�WKH�6FHQDULRV

7KH�FKDUDFWHULVWLFV�RI�WKH�WKHRUHWLFDO�VFHQDULRV�FDQ�EH�VXPPDULVHG�LQ�D�VHW�RI�FRQWLQXXPV�LOOXVWUDWHG�LQ�)LJXUH
����

*'3
5DSLG�JURZWK 0RGHUDWH�JURZWK =HUR�JURZWK 0RGHUDWH�GHFUHDVH 5DSLG�GHFUHDVH

(72 (02��%$8��6& '(

5RDG�WUDIILF�YROXPH��YHKLFOH�NP�
5DSLG�JURZWK 0RGHUDWH�JURZWK =HUR�JURZWK 0RGHUDWH�GHFUHDVH 5DSLG�GHFUHDVH

(72 %$8�����(02�� 6& '(

3DVVHQJHU�WUDIILF�YROXPH��SDVVHQJHU�NP�
5DSLG�JURZWK 0RGHUDWH�JURZWK =HUR�JURZWK 0RGHUDWH�GHFUHDVH 5DSLG�GHFUHDVH

(72 %$8��(02 6& '(

)UHLJKW�WUDQVSRUW�YROXPH��WRQQH�NP�
5DSLG�JURZWK 0RGHUDWH�JURZWK =HUR�JURZWK 0RGHUDWH�GHFUHDVH 5DSLG�GHFUHDVH

(72 %$8 (02 6& '(

&2��HPLVVLRQV�IURP�URDG�WUDIILF
5DSLG�JURZWK 0RGHUDWH�JURZWK =HUR�JURZWK 0RGHUDWH�GHFUHDVH 5DSLG�GHFUHDVH

%$8 (72��(02 6& '(

9DOXHV
,QGLYLGXDOLVP &RPPXQDOLVP

(72�(02 %$8 '( 6&

8WLOLVP�WRZDUGV�QDWXUH 5HVSHFW�IRU�QDWXUH

%$8 (72 (02 6& '(

8UEDQ�VWUXFWXUH
6SUDZO 'HQVH

(72 %$8 (02 '( 6&

5HJLRQDO�6WUXFWXUH
&HQWUDOLVHG 'HFHQWUDOLVHG

(72 6& %$8 (02 '(

6\PEROLF�WUDQVSRUW�PRGH
$HURSODQH� 3ULYDWH�FDU )DVW�WUDLQ %LF\FOH� &RPSXWHU

(72 %$8 6& '(� (02

5HODWLRQ�EHWZHHQ�VRFLHW\�DQG�HFRQRP\
(FRQRP\�UXOHV�SROLF\ 3ROLF\�UXOHV�HFRQRP\

(72 %$8 (02 6& '(

)LJXUH�����6XPPDU\�RI�WKH�SRVLWLRQ�RI�WKH�WKHRUHWLFDO�VFHQDULRV�LQ�UHODWLRQ�WR�VRPH�NH\�IDFWRUV
�%$8 %XVLQHVV�DV�8VXDO��(72 (FRQRPLF�DQG�7HFKQRORJLFDO�2SWLPLVP��(02 �(FRORJLFDO
0RGHUQLVDWLRQ��6& 6WUXFWXUDO�&KDQJH��'( 'HHS�(FRORJ\��
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��� ',6&866,21

7KH�SUHYLRXV�FKDSWHUV�KDYH�GHPRQVWUDWHG�WKDW�WKHUH�DUH�VHYHUDO� VWUDWHJLHV� WR�PHHW� WKH�FKDOOHQJHV�RI
FOLPDWH�FKDQJH�LQ�JHQHUDO�DQG�.\RWR�SURWRFRO� LQ�SDUWLFXODU��1R�VLQJOH�VWUDWHJ\�FDQ�EH� UHFRPPHQGHG
RQ�WKH�EDVLV�RI�UHVHDUFK�RQ�HQYLURQPHQWDO�SROLF\��EHFDXVH�WKH�FKRLFH�LV�HVVHQWLDOO\�D�PDWWHU�RI�YDOXHV�
SROLWLFV�DQG�WKH�WKHRU\�RI�WKH�QDWXUH�RI�FOLPDWH�FKDQJH��6RFLDO� VFLHQWLILF�HQYLURQPHQWDO� UHVHDUFK�FDQ�
KRZHYHU�� SURGXFH� D� VHW� RI� DOWHUQDWLYH� VWUDWHJLHV� DQG� VFHQDULRV� IRU� GHFLVLRQ�PDNHUV�� �6HH� HJ�� GH
-RXYHQHO�������$PDUD�������*RGHW�������0DQQHUPDD�������,QD\DWXOODK�������7DSLR�������.XXVL
�����
:KHQ�DOWHUQDWLYH�IXWXUH�VFHQDULRV�DUH�IRUPXODWHG��D�FULWLFDO�SRLQW� LV��ZKLFK� IDFWRUV�DUH�YDULHG�EHWZHHQ

VFHQDULRV��6FKZDU]�HW�DO�������6WHJ�HW�DO��������$�GLVWLQFWLRQ�FDQ�EH�PDGH�RQ�WKH�EDVLV�RI�ZKDW�GHFLVLRQ�
PDNHUV�FDQ�DIIHFW�DQG�ZKDW�WKH\�KDYH�YHU\�OLWWOH�LQIOXHQFH�RQ��GH�-RXYHQHO�������+LUVFKKRUQ��������,I�RQO\
WKRVH�IDFWRUV�WKDW�FDQQRW�EH�LQIOXHQFHG�E\�GHFLVLRQ�PDNHUV�DUH�YDULHG��WKHUH� LV�QRWKLQJ�WR�PDNH�GHFLVLRQV
RQ��2Q�WKH�RWKHU�KDQG�� LI�RQO\� WKRVH� IDFWRUV�� WKDW�GHFLVLRQ�PDNHUV�KDYH�VWURQJ� LQIOXHQFH�RQ�� DUH� YDULHG�
WKHUH� LV� D� ULVN�RI� EHLQJ�KLW� E\� D� VXUSULVLQJ� H[WHUQDO� IDFWRU�� $� EDODQFH� EHWZHHQ� WKH� IDFWRUV� H[WHUQDO� DQG
LQWHUQDO�WR�GHFLVLRQ�PDNLQJ�VKRXOG�EH�VHDUFKHG�ZKHQ�PDNLQJ�VFHQDULRV��0HULVW|�������.XXVL��������7KLV
JHQHUDO�LGHD�VKRXOG�DOVR�EH�DGGUHVVHG�ZKHQ�FRQVLGHULQJ�WKH�&2��SROLF\�RI�WUDIILF�
,Q�WKH�OLJKW�RI�ZLGHU�VWUDWHJLHV�IRU�FKDQJH��WKH�GLVFXVVLRQ�RQ�ZKLFK�FOLPDWH�SROLF\� LQVWUXPHQWV�DUH�WKH

EHVW�VHHPV�VRPHZKDW�XQLPSRUWDQW��$V�-lQLFNH�����������VWDWHV�RQ�WKH�EDVLV�RI�HPSLULFDO�FDVH�VWXGLHV��WKH
ZD\�DQ�HQYLURQPHQWDO�SROLF\�LQVWUXPHQW�LV�XVHG�VHHPV�PRUH�LPSRUWDQW�WKDQ�WKH�TXHVWLRQ�RI�ZKDW�SDUWLFXODU
LQVWUXPHQW�LV�XVHG��7KXV��WKH�IDFWRUV�WKDW�DUH�DOWHUHG�EHWZHHQ�GLIIHUHQW�VFHQDULRV�VKRXOG�EH�WKH�IRUFH�DQG
IRFXV�RI�FHUWDLQ�LQVWUXPHQWV�UDWKHU�WKDQ�WKH�LQVWUXPHQWV�WKHPVHOYHV�
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5()(5(1&(6

$PDUD��5R\��������7KH�)XWXUHV�)LHOG��6HDUFKLQJ�IRU�'HILQLWLRQV�DQG�%RXQGDULHV��7KH�)XWXULVW�������
������

%DFK��:LOIULG��������7KH�&OLPDWH�3URWHFWLRQ�6WUDWHJ\�5HYLVLWHG��$PELR����������������

(8� 7UDQVSRUW� LQ� )LJXUHV� ����� ������� 6WDWLVWLFDO� 3RFNHW� %RRN�� '*� 9,,�� (XURVWDW�
KWWS���HXURSD�HX�LQW�HQ�FRPP�GJ���WLI�����S�

)LQQ5$� ������� /LLNHQQH�� MD� DXWRNDQWDHQQXVWH� ����������� 5RDGV� DQG� :DWHUZD\V� $GPLQLVWUDWLRQ�
5HVHDUFK�&HQWUH��5HVHDUFK�1RWHV���6HULH�$��79+����������+HOVLQNL���QG�HG�����S����DSS�����S�
�7UDIILF�DQG�$XWRPRELOH�6WRFN�)RUHFDVW�����������IRU�)LQODQG��LQ�)LQQLVK��$EVWUDFW�LQ�(QJOLVK��

)LQQ5$� ������� /LLNHQQH�� MD� DXWRNDQWDHQQXVWH� ����������� 7LHQSLGRQ� VWUDWHJLQHQ� SURMHNWL� 6��
7LHODLWRNVHQ� VHOYLW\NVLl� ��������� +HOVLQNL�� ���� S�� �5RDG� 7UDIILF� )RUHFDVW� IRU� ����������
)LQQLVK�5RDG�$GPLQLVWUDWLRQ��LQ�)LQQLVK��DEVWUDFW�LQ�(QJOLVK��

)LQQ5$��������.RNR�PDDQ�OLLNHQQHVXRULWH�DXWRODMHLWWDLQ�YXRVLQD���������������(��7KH�ZHEVLWH�RI
)LQQLVK�5RDG�$GPLQLVWUDWLRQ��KWWS���ZZZ�WLHK�IL�DLNDV�OLLNV�KWP���5RDG�7UDIILF�9ROXPH�E\�0RGH
LQ������������������)RUHFDVW�

*RGHW��0LFKHO��������,QWURGXFWLRQ�WR�OD�SURVSHFWLYH��)XWXUHV����������������

+LUVFKKRUQ�� /DUU\� ������� 6FHQDULR� :ULWLQJ�� $� 'HYHORSPHQWDO� $SSURDFK�� -RXUQDO� RI� WKH� $PHULFDQ
3ODQQLQJ�$VVRFLDWLRQ����������������

,QD\DWXOODK�� 6RKDLO� ������� 'HFRQVWUXFWLQJ� DQG� 5HFRQVWUXFWLQJ� WKH� )XWXUH�� 3UHGLFWLYH�� FXOWXUDO� DQG
FULWLFDO�HSLVWHPRORJLHV��)XWXUHV����������������

,3&&� ������� &OLPDWH� &KDQJH�� 7KH� ,3&&� 6FLHQWLILF� $VVHVPHQW�� +RXJKWRQ�� -�7��� -HQNLQV�� *�-�� 	
(SKUDXPV�� -�-� �HGV��� 5HSRUW� 3UHSDUHG� IRU� ,3&&� E\�:RUNLQJ� *URXS� ���:RUOG� 0HWHRURORJLFDO
2UJDQLVDWLRQ��:02��	�8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH��81(3���&DPEULGJH�8QLYHUVLW\
3UHVV��&DPEULGJH������S�

,3&&� ������� &OLPDWH� &KDQJH� ������ 7KH� 6XSSOHPHQWDU\� 5HSRUW� WR� WKH� ,3&&� 6FLHQWLILF� $VVHVPHQW�
+RXJKWRQ��-�7���&DOODQGHU��%�$��	�9DUQH\��6�.���HGV����&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH�
����S�

,3&&������D��&OLPDWH�&KDQJH�������7KH�6FLHQFH�RI�&OLPDWH�&KDQJH��+RXJKWRQ��-�7���0HLUD�)LOKR�
/�*���&DOODQGHU��%�$���+DUULV��1���.DWWHQEHUJ��$��	�0DVNHOO��.���HGV���&RQWULEXWLRQ�RI�:*��WR
WKH� 6HFRQG�$VVHVPHQW�5HSRUW� RI� WKH� ,QWHUJRYHUQPHQWDO�3DQHO� RQ�&OLPDWH�&KDQJH��&DPEULGJH
8QLYHUVLW\�3UHVV��&DPEULGJH������S�
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,3&&� �����E�� &OLPDWH� &KDQJH� ������ ,PSDFWV�� $GDSWDWLRQV� DQG� 0LWLJDWLRQ� RI� &OLPDWH� &KDQJH�
6FLHQWLILF�7HFKQLFDO�$QDO\VHV��:DWVRQ��5REHUW� 7��� =LQ\RZHUD��0DUXIX� &���0RVV�� 5LFKDUG�+�� 	
'RNNHQ��'DYLG�-���HGV���&RQWULEXWLRQ�RI�:RUNLQJ�*URXS�,,�WR�WKH�6HFRQG�$VVHVPHQW�5HSRUW�RI
WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��&DPEULGJH�8QLYHUVLW\�3UHVV��1HZ�<RUN�����
S�

,3&&� �����F�� &OLPDWH� &KDQJH� ������ (FRQRPLF� DQG� 6RFLDO� 'LPHQVLRQV� RI� &OLPDWH� &KDQJH�� %UXFH�
-DPHV� 3��� /HH�� +RHVXQJ� 	� +DLWHV�� (ULN� )�� �HGV��� &RQWULEXWLRQ� RI� :RUNLQJ� *URXS� ,,,� WR� WKH
6HFRQG� $VVHVPHQW� 5HSRUW� RI� WKH� ,QWHUJRYHUQPHQWDO� 3DQHO� RQ� &OLPDWH� &KDQJH�� &DPEULGJH
8QLYHUVLW\�3UHVV��1HZ�<RUN������S�

-RNLQHQ��3HNND��������(NRORJLQHQ�PRGHUQLVDDWLR� MD�UDNHQQHPXXWRV�\PSlULVW|SROLWLLNNDQD��,Q�0DVVD�
,��	�5DKNRQHQ��2���(GV����5LVNL\KWHLVNXQQDQ�WDORXV��6XRPHQ�WDORXGHQ�HNRORJLQHQ�PRGHUQLVDDWLR�
S�����������*DXGHDPXV��+HOVLQNL������V���(FRORJLFDO�0RGHUQLVDWLRQ�DQG�6WUXFWXUDO�&KDQJH�DV
(QYLURQPHQWDO�3ROLFLHV��LQ�)LQQLVK��

GH�-RXYHQHO��%HUWUDQG��������7KH�$UW�RI�&RQMHFWXUH��%DVLF�%RRNV��1HZ�<RUN�

-lQLFNH�� 0DUWLQ� ������� gNRORJLVFKH� 0RGHUQLVLHUXQJ�� 2SWLRQHQ� XQG� 5HVWULNWLRQHQ� SUlYHQWLYHU
8PZHOWSROLWLN�� ,Q�� 6LPRQLV�� 8GR� (UQVW� �(G���� 3UlYHQWLYH� 8PZHOWSROLWLN�� S�� ������� &DPSXV�
)UDQNIXUW�DP�0DLQ������S�

-lQLFNH��0DUWLQ� �������7KH�3ROLWLFDO�6\VWHP·V�&DSDFLW\� IRU� (QYLURQPHQWDO�3ROLF\�� ,Q�� -lQLFNH��0��	
:HLGPDU��+���(GV���1DWLRQDO�(QYLURQPHQWDO�3ROLFLHV��$�&RPSDUDWLYH�6WXG\�RI�&DSDFLW\�%XLOGLQJ�
S��������6SULQJHU��%HUOLQ������S�

-lQLFNH�� 0DUWLQ� 	� :HLGQHU�� +HOPXW� ������� 6XPPDU\�� *OREDO� (QYLURQPHQWDO� 3ROLF\� /HDUQLQJ�� ,Q�
-lQLFNH��0�� 	�:HLGPDU�� +�� �(GV��� 1DWLRQDO� (QYLURQPHQWDO� 3ROLFLHV�� $� &RPSDUDWLYH� 6WXG\� RI
&DSDFLW\�%XLOGLQJ��S�����������6SULQJHU��%HUOLQ������S�

.DLYR�RMD��-DUL��������$OWHUQDWLYH�6FHQDULRV�RI�6RFLDO�'HYHORSPHQW��,V�$QDO\WLFDO�6XVWDLQDELOLW\�3ROLF\
$QDO\VLV�3RVVLEOH"�+RZ"�6XVWDLQDEOH�'HYHORSPHQW���������������

.DUVKHQDV��0DVVRXG��������(QYLURQPHQW��7HFKQRORJ\�DQG�(PSOR\PHQW��7RZDUGV�D�1HZ�'HILQLWLRQ�RI
6XVWDLQDEOH�'HYHORSPHQW��'HYHORSPHQW�DQG�&KDQJH����������������

.XXVL�� 2VPR� ������� ([SHUWLVH� LQ� WKH� )XWXUH� 8VH� RI� *HQHULF� 7HFKQRORJLHV�� (SLVWHPLF� DQG
0HWKRGRORJLFDO� &RQVLGHUDWLRQV� &RQFHUQLQJ� 'HOSKL� 6WXGLHV�� $FWD� 8QLYHUVLWDWLV� 2HFRQRPLFDH
+HOVLQJLHQVLV� $������ +HOVLQNL� 6FKRRO� RI� (FRQRPLFV� DQG� %XVLQHVV� $GPLQLVWUDWLRQ�� +H6(� 3ULQW�
����S�

.\RWR�3URWRFRO�WR�WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��������$YDLODEOH�DW
KWWS���ZZZ�XQIFFF�GH�IFFF�GRFV�FRS��SURWRFRO�KWPO�

/DPSLQHQ��5HLQR��������7LHOLLNHQQH�MD�\PSlULVW|�²�WLODQQHNDWVDXV��7XOHYDLVXXGHQ�QlN\PLl������������
���� 5RDG� �7UDIILF� DQG� WKH� (QYLURQPHQW� ²� WKH� 6WDWH� RI� $UW�� LQ� )LQQLVK�� DOVR� DYDLODEOH� DW
KWWS���ZZZ�WLHK�IL�WXOQDN�KWP�



��

/LQNROD��3HQWWL��������9LKUHlQ�OLLNNHHQ�WDYRLWHRKMHOPD��-lUYHQSll�����S���7KH�6WUDWHJ\�IRU�WKH�*UHHQ
0RYHPHQW��LQ�)LQQLVK��

0DQQHUPDD��0LND� ������� )XWXUHV� 5HVHDUFK� DQG� 6RFLDO� 'HFLVLRQ�0DNLQJ�� $OWHUQDWLYH� )XWXUHV� DV� $
&DVH�6WXG\��)XWXUHV����������������

0DVVD��,OPR��������(SlYDUPDQ�\KWHLVNXQQDQ�\PSlULVW|SROLWLLNND��,Q�0DVVD��,��	�5DKNRQHQ��2���(GV���
5LVNL\KWHLVNXQQDQ� WDORXV�� 6XRPHQ� WDORXGHQ� HNRORJLQHQ� PRGHUQLVDDWLR�� S�� ������ *DXGHDPXV�
+HOVLQNL������V���7KH�(QYLURQPHQWDO�3ROLF\�RI�DQ�8QVHFXUH�6RFLHW\��LQ�)LQQLVK��

0HULVW|��7DUMD��������6NHQDDULRW\|VNHQWHO\�\ULW\NVHQ�MRKWDPLVHVVD��$FWD�)XWXUD�)HQQLFD����+HOVLQNL�

0LQLVWU\� RI� 7UDQVSRUW� DQG� &RPPXQLFDWLRQV� �����D�� 7RLPHQSLWHHW� WLHOLLNHQWHHQ� KLLOLGLRNVLGLSllVW|MHQ
YlKHQWlPLVHNVL��3XEOLFDWLRQV�RI� WKH�0LQLVWU\�RI� 7UDQVSRUW� DQG�&RPPXQLFDWLRQV�������� (GLWD�
+HOVLQNL�����S���0HDVXUHV�WR�'HFUHDVH�&DUERQ�'LR[LGH�(PLVVLRQV�RI�5RDG�7UDIILF���3XEOLFDWLRQ�RI
WKH�:RUNLQJ�*RXS�RI�&2��(PLVVLRQV��LQ�)LQQLVK��$EVWUDFW�LQ�(QJOLVK��

0LQLVWU\�RI�7UDQVSRUW�DQG�&RPPXQLFDWLRQV������E��/LLNHQWHHQ�YHUWDLOXWLHWRMD�HUL�PDLVWD��3XEOLFDWLRQV
RI�WKH�0LQLVWU\�RI�7UDQVSRUW�DQG�&RPPXQLFDWLRQV��������(GLWD��+HOVLQNL������S����DSS�����S�
�&RPSDUDWLYH�5HVHDUFK�RQ�7UDQVSRUW�LQ�9DULRXV�&RXQWULHV��LQ�)LQQLVK��$EVWUDFW�LQ�(QJOLVK��

0RLVDQGHU�� -RKDQQD� �������$WWLWXGHV� DQG�(FRORJLFDOO\�5HVSRQVLEOH�&RQVXPSWLRQ�� 6WDWLVWLFV� )LQODQG�
5HVHDUFKHV������+HOVLQNL������S�

0lNHOl��.DUL��������6XRPHQ�OLLNHQWHHQ�KLLOLGLRNVLGLSllVW|W��7KH�ZHEVLWH�RI�7HFKQLFDO�5HVHDUFK�&HQWUH
)LQODQG��KWWS�ZZZ�YWW�IL�\NL�\NL��OLLVD�FR�GDWV�KWP���7KH�&DUERQ�'LR[LGH�(PLVVLRQV�IURP�7UDIILF
LQ�)LQODQG��

1DHVV��$UQH��������(NRORJL��VDPKlOOH�RFK�OLYVVWLO��8WNDVW�WLOO�HQ�HNRVRIL��/7V�I|UODJ��6WRFNKROP�����
V���(FRORJ\��6RFLHW\�DQG�/LIH�VW\OH��LQ�6ZHGLVK�

2(&'� ������� (QYLURQPHQWDOO\� 6XVWDLQDEOH� 7UDQVSRUW�� )LQDO� 5HSRUW� RQ� 3KDVH� ,,� RI� WKH� 2(&'� (67
3URMHFW��9ROXPH���6\QWKHVLV�5HSRUW��(QYLURQPHQW�'LUHFWRUDWH��(QYLURQPHQW�3ROLF\�&RPPLWWHH�
:RUNLQJ� 3DUW\� RI� 3ROOXWLRQ� 3UHYHQWLRQ� DQG� &RQWURO�� :RUNLQJ� *URXS� RQ� 7UDQVSRUW�
(19�(32&�33&�7������),1$/���������$YDLODEOH�DW�KWWS���ZZZ�RHFG�RUJ�HVW�

2XU� &RPPRQ� )XWXUH� ������� 7KH� :RUOG� &RPPLVVLRQ� RQ� (QYLURQPHQW� DQG� 'HYHORSPHQW�� 2[IRUG
8QLYHUVLW\�3UHVV��%XQJD\��6XIIRON������S�

5LOOLQJV��-DPHV�+���������$XWRPDWHG�+LJKZD\V��6FLHQWLILF�$PHULFDQ���������������

6DJDU��$PEXM�'���������$XWRPRELOHV�DQG�*OREDO�:DUPLQJ��$OWHUQDWLYH�)XHOV�DQG�2WKHU�2SWLRQV�IRU
&DUERQ� 'LR[LGH� (PLVVLRQV� 5HGXFWLRQ�� (FRORJLFDO� ,PSDFW� $VVHVVPHQW� 5HYLHZ� ���������� ����
����

6DLULQHQ�� 5DXQR� ������� 6XRPDODLVHW� MD� \PSlULVW|SROLWLLNND�� 6WDWLVWLFV� )LQODQG�� 5HVHDUFKHV� ����
+HOVLQNL������S��>)LQQV�DQG�(QYLURQPHQWDO�3ROLF\��,Q�)LQQLVK�@



��

6FKZDU]�� %ULWD�� 6YHGLQ�� 8QR� 	�:LWWURFN�� %M|UQ� �������0HWKRGV� LQ� )XWXUHV� 6WXGLHV�� 3UREOHPV� DQG
$SSOLFDWLRQV��:HVWYLHZ�3UHVV��%RXOGHU��&RORUDGR������S�

6RFLDOGDWD��������(LQVFKlW]XQJHQ�]XU�0RELOLWlW�LQ�(XURSD��8,73��0�QFKHQ�����V�

6WDWLVWLFV� )LQODQG�� ������ 9RO\\PL�LGHNVLW� ����������� 7KH� ZHEVLWH� RI� 6WDWLVWLFV� )LQODQG�
KWWS���ZZZ�VWDW�IL��WN�WR�VDUMDW�KWPO���9ROXPH�LQGH[HV������������RI�*'3�RI�)LQODQG��

6WHJ��/LQGD��$UQROG��0DUF��5DV��0LFKLHO�	�YDQ�9HO]HQ��(UQVW� �������0DDWVFKDSSHOLMNH�HQ� LQGLYLGXHOH
GHWHUPLQDQWHQ�YDQ�DXWRJHEUXLN��6RFLDDO�HQ�&XOWXUHHO�3ODQEXUHDX��5LMVZLMN������S���6RFLHWDO�DQG
,QGLYLGXDO�'HWHUPLQDQWV�RI�&DU�8VH��LQ�'XWFK��6XPPDU\�LQ�(QJOLVK��

6YLGpQ��2YH��������5HIOHFWLRQV�RQ�&OHDQ�)XHOV�DQG�(QJLQHV�IRU���VW�&HQWXU\�5RDG�9HKLFOHV��,Q��)XWXUH
7UHQGV����5HIHUHQFH�'RFXPHQW�������2(&'��3DULV��)XOO�GRFXPHQW�DYDLODEOH� LQ��7RZDUG�&OHDQ
DQG�)XHO�(IILFLHQW�$XWRPRELOHV��������2(&'��3DULV��)5��,($��3DULV��)5��(&07��3DULV��)5��&(&�
%UX[HOOHV��%(��&KDSWHU�9�����S����������

7DSLR��3HWUL��������)URP�7HFKQRFUDF\�WR�3DUWLFLSDWLRQ"�3RVLWLYLVW��5HDOLVW�DQG�3UDJPDWLVW�3DUDGLJPV
$SSOLHG�WR�7UDIILF�$QG�(QYLURQPHQWDO�3ROLF\�)XWXUHV�5HVHDUFK��)XWXUHV����������������

81(3� ������� *URVV� :RUOG� 3URGXFW�� 8QLWHG� 1DWLRQV� (QYLURQPHQWDO� 3URJUDPPH�� $YDLODEOH� DW
KWWS���ZZZ�JULGD�QR��GE�LQIR�SURG�OHYHO��LGB�����KWP

:DKOVWU|P�� (ULN�� +DOODQDUR�� (HYD�/LLVD� 	� 0DQQLQHQ�� 6DQQL� ������� 7KH� )XWXUH� RI� WKH� )LQQLVK
(QYLURQPHQW��7KH�)LQQLVK�(QYLURQPHQW�,QVWLWXWH��(GLWD��+HOVLQNL������S�

:RXN��9LFWRU��������+\EULG�(OHFWULF�9HKLFOHV��6FLHQWLILF�$PHULFDQ���������������



��

35(9,286�7878�38%/,&$7,216

/XXNNDQHQ��.DLYR�RMD��9HKPDV�	�7LUNNRQHQ� �������&OLPDWH� FKDQJH�SROLF\�RSWLRQV� IRU� WKH� (XURSHDQ
8QLRQ�� DQDO\VHV� RI� HPLVVLRQ� WUHQGV� DQG� FR�� HIILFLHQF\�� 7XWX� SXEOLFDWLRQV� �������� )LQODQG
)XWXUHV�5HVHDUFK�&HQWUH��7XUNX�6FKRRO�RI�(FRQRPLFV�DQG�%XVLQHVV�$GPLQLVWUDWLRQ�����S�


