
$UH�ZH�PRYLQJ�LQ�WKH�ULJKW�GLUHFWLRQ"

,QGLFDWRUV�RQ�WUDQVSRUW�DQG�HQYLURQPHQW
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7KLV�LV�WKH�ILUVW�LQGLFDWRU�EDVHG�7(50�UHSRUW��,W�KDV�EHHQ�GHVLJQHG�WR�KHOS�(8�DQG�0HPEHU�6WDWHV
WR�PRQLWRU�SURJUHVV�ZLWK�WKHLU�WUDQVSRUW�LQWHJUDWLRQ�VWUDWHJLHV��DQG�WR�LGHQWLI\�FKDQJHV�LQ�WKH�NH\
OHYHUDJH�SRLQWV�IRU�SROLF\�LQWHUYHQWLRQ��VXFK�DV�LQYHVWPHQWV��HFRQRPLF�LQVWUXPHQWV��VSDWLDO
SODQQLQJ�DQG�LQIUDVWUXFWXUH�VXSSO\���6HYHQ�TXHVWLRQV�DUH�DGGUHVVHG�ZKLFK�SROLF\�PDNHUV�LQ�WKH�(8
UHJDUG�DV�NH\�WR�XQGHUVWDQGLQJ�ZKHWKHU�FXUUHQW�SROLF\�PHDVXUHV�DQG�LQVWUXPHQWV�DUH�LQIOXHQFLQJ
WUDQVSRUW�HQYLURQPHQW�LQWHUDFWLRQV�LQ�D�VXVWDLQDEOH�GLUHFWLRQ�

��� ,V�WKH�HQYLURQPHQWDO�SHUIRUPDQFH�RI�WKH�WUDQVSRUW�VHFWRU�LPSURYLQJ"

��� $UH�ZH�JHWWLQJ�EHWWHU�DW�PDQDJLQJ�WUDQVSRUW�GHPDQG�DQG�DW�LPSURYLQJ�WKH�PRGDO�VSOLW"

��� $UH�VSDWLDO�DQG�WUDQVSRUW�SODQQLQJ�EHFRPLQJ�EHWWHU�FRRUGLQDWHG�VR�DV�WR�PDWFK�WUDQVSRUW
GHPDQG�WR�WKH�QHHGV�RI�DFFHVV"

��� $UH�ZH�LPSURYLQJ�WKH�XVH�RI�WUDQVSRUW�LQIUDVWUXFWXUH�FDSDFLW\�DQG�PRYLQJ�WRZDUGV�D�EHWWHU�
EDODQFHG�LQWHUPRGDO�WUDQVSRUW�V\VWHP"

��� $UH�ZH�PRYLQJ�WRZDUGV�D�IDLUHU�DQG�PRUH�HIILFLHQW�SULFLQJ�V\VWHP��ZKLFK�HQVXUHV�WKDW�H[WHUQDO
FRVWV�DUH�PLQLPLVHG�DQG�UHFRYHUHG"

��� +RZ�UDSLGO\�DUH�LPSURYHG�WHFKQRORJLHV�EHLQJ�LPSOHPHQWHG�DQG�KRZ�HIILFLHQWO\�DUH�YHKLFOHV
EHLQJ�XVHG"

��� +RZ�HIIHFWLYHO\�DUH�HQYLURQPHQWDO�PDQDJHPHQW�DQG�PRQLWRULQJ�WRROV�EHLQJ�XVHG�WR�VXSSRUW
SROLF\�DQG�GHFLVLRQ�PDNLQJ"

7R�DQVZHU�WKHVH�TXHVWLRQV��D�VHOHFWLRQ�RI����LQGLFDWRUV�ZDV�PDGH��GHDOLQJ�ZLWK�WKH�YDULRXV�DVSHFWV�RI
WKH�WUDQVSRUW�DQG�HQYLURQPHQW�V\VWHP��7KH�LQGLFDWRU�VHW�LV��WR�VRPH�H[WHQW��D�ORQJ�WHUP�YLVLRQ�RI
ZKDW�DQ�¶LGHDO·�LQGLFDWRU�OLVW�VKRXOG�ORRN�OLNH��6RPH�RI�WKH�SURSRVHG�LQGLFDWRUV�FRXOG�QRW�DV�\HW�EH
IXOO\�TXDQWLILHG��DV�D�UHVXOW�RI�GDWD�OLPLWDWLRQV��:KHUH�GDWD�DYDLODELOLW\�KDV�SUHYHQWHG�DQ�(8���
DQDO\VLV��QDWLRQDO�H[DPSOHV�RU�SUR[\�LQGLFDWRUV�ZHUH�XVHG�

7KH�UHSRUW�VKRZV�WKDW�DOWKRXJK�HQYLURQPHQWDO�UHJXODWLRQV��VXFK�DV�YHKLFOH�DQG�IXHO�TXDOLW\
VWDQGDUGV��KDYH�OHG�WR�SURJUHVV�LQ�FHUWDLQ�DUHDV��WKHVH�DUH�QRW�VXIILFLHQW�WR�PHHW�LQWHUQDWLRQDO�DQG
QDWLRQDO�HQYLURQPHQWDO�WDUJHWV��*UHDWHU�SROLF\�LPSHWXV�LV�QHHGHG�WR�UHGUHVV�FXUUHQW�WUHQGV�LQ
HQYLURQPHQWDO�LPSDFWV�IURP�WUDQVSRUW�DQG�WR�UHGXFH�WKH�FRXSOLQJ�EHWZHHQ�WUDQVSRUW�GHPDQG�DQG
HFRQRPLF�JURZWK��7KH�FRQFHSWV�RI�GHPDQG�PDQDJHPHQW��DFFHVVLELOLW\�DQG�HFR�HIILFLHQF\�DUH
KRZHYHU�QRW�\HW�VXIILFLHQWO\�UHIOHFWHG�LQ�(8�WUDQVSRUW�SROLFLHV�DQG�WDUJHWV�

$OWKRXJK�WKLV�ILUVW�7(50�UHSRUW�IRFXVHV�PDLQO\�RQ�(8�GHYHORSPHQWV��LPSRUWDQW�OHVVRQV�FDQ�DOVR�EH
OHDUQW�E\�FRPSDULQJ�QDWLRQDO�SHUIRUPDQFH��DV�WKLV�FDQ�\LHOG�LQWHUHVWLQJ�LQIRUPDWLRQ�UHJDUGLQJ�WKH
HIIHFWLYHQHVV�RI�YDULRXV�SROLF\�PHDVXUHV��,W�LV�WKHUHIRUH�LQWHQGHG�WR�GHYHORS�7(50�LQWR�D
EHQFKPDUNLQJ�WRRO�IRU�WKLV�SXUSRVH��$�ILUVW�DWWHPSW�DW�FRPSDULQJ�QDWLRQDO�SHUIRUPDQFH�LV
SUHVHQWHG�LQ�7DEOH����ZKLFK�JLYHV�D�TXDOLWDWLYH�HYDOXDWLRQ�RI�D�OLPLWHG�QXPEHU�RI�NH\�LQGLFDWRU
WUHQGV�ZLWK�UHVSHFW�WR�D�QXPEHU�RI�¶LQWHJUDWLRQ·�REMHFWLYHV�

7KHUH�DUH�VHYHUDO�FRPPRQ�IHDWXUHV�DW�WKH�0HPEHU�6WDWH�OHYHO��)RU�H[DPSOH��WUDQVSRUW�GHPDQG�
HQHUJ\�FRQVXPSWLRQ�DQG�&2

��
HPLVVLRQV�DUH�LQFUHDVLQJ�LQ�PRVW�FRXQWULHV��7KH�PRGDO�PL[�LV

LQFUHDVLQJO\�ELDVHG�WRZDUGV�URDG�WUDQVSRUW��DQG�DLU�WUDQVSRUW�LV�DOVR�H[SDQGLQJ�UDSLGO\��WR�WKH
GHWULPHQW�RI�PRUH�HQYLURQPHQWDOO\�IULHQGO\�PRGHV��7KHUH�DUH��KRZHYHU�VXEVWDQWLDO�GLIIHUHQFHV�LQ
DSSURDFK�WR�GHOLYHULQJ�WUDQVSRUW�V\VWHPV�WKDW�EHWWHU�DGGUHVV�VXVWDLQDELOLW\�FRQFHUQV��)RU�H[DPSOH�
1RUGLF�FRXQWULHV�PDNH�PXFK�PRUH�XVH�RI�WD[HV���SULFLQJ�PHFKDQLVPV�DQG�ODQG�XVH�SODQQLQJ��WKDQ
FRXQWULHV�LQ�VRXWKHUQ�(XURSH��6RPH�FRXQWULHV��VXFK�DV�$XVWULD��'HQPDUN��)LQODQG��WKH�1HWKHUODQGV
DQG�6ZHGHQ��KDYH�GHYHORSHG�HQYLURQPHQWDO�DFWLRQ�SODQV�DQG�VHW�QDWLRQDO�WDUJHWV�IRU�WKH�WUDQVSRUW
VHFWRU��6RPH�KDYH�DOVR�HVWDEOLVKHG�FRQGLWLRQV�IRU�FDUU\LQJ�RXW�VWUDWHJLF�HQYLURQPHQWDO�DVVHVVPHQWV
RI�FHUWDLQ�WUDQVSRUW�SROLFLHV��SODQV�DQG�SURJUDPPHV��7KLV�HQKDQFHV�WKH�LQWHJUDWLRQ�RI
HQYLURQPHQWDO�LVVXHV�DQG�HQVXUHV�WKH�LQYROYHPHQW�RI�HQYLURQPHQWDO�DXWKRULWLHV�DQG�WKH�SXEOLF�LQ
GHFLVLRQ�PDNLQJ�
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� $YHUDJH�MRXUQH\�OHQJWK�IRU�ZRUN�

VKRSSLQJ��HGXFDWLRQ��OHLVXUH

,PSURYH�DFFHVV�WR�EDVLF�VHUYLFHV�E\
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HQYLURQPHQWDOO\�IULHQGO\�WUDQVSRUW

V\VWHPV
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� 5HDO�FKDQJHV�LQ�WKH�SULFH�RI�WUDQVSRUW 3URPRWH�UDLO�DQG�SXEOLF�WUDQVSRUW

WKURXJK�WKH�SULFH�LQVWUXPHQW
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'HJUHH�RI�LQWHUQDOLVDWLRQ�RI�H[WHUQDO

FRVWV����

)XOO�UHFRYHU\�RI�HQYLURQPHQWDO�DQG

DFFLGHQW�FRVWV
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� ,PSOHPHQWDWLRQ�RI�LQWHJUDWHG

WUDQVSRUW�VWUDWHJLHV����
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"��TXDQWLWDWLYH�GDWD�QRW�DYDLODEOH �RU�LQVXIILFLHQW

�����QR�WLPH�VHULHV�DYDLODEOH��HYDOXDWLRQ�UHIOHFWV�FXUUHQW�VLWXDWLRQ��QRW�D�WUHQG

7KLV�HYDOXDWLRQ�LV�PDLQO\�PDGH�RQ�WKH�EDVLV�RI�WKH�LQGLFDWRU�WUHQGV��$V�WKHUH�LV�DQ�LQHYLWDEOH�WLPH�ODJ�EHWZHHQ�SROLF\�GHYHORSPHQW��LPSOHPHQWDWLRQ��DQG�WKH�DSSHDUDQFH�RI�HIIHFWV�LQ�WKH

LQGLFDWRU�WUHQGV��D�~QHJDWLYH��WUHQG�GRHV�QRW�QHFHVVDULO\�PHDQ�WKDW�QR�SRVLWLYH�SROLF\�GHYHORSPHQWV�DUH�WDNLQJ�SODFH�WR�FKDQJH�WKHVH�SDUDPHWHUV��0RQLWRULQJ�WKHVH�NH\�LQGLFDWRUV�LV�WKH�ILUVW

VWHS�WRZDUGV�PDQDJLQJ�FXUUHQW�DQG�IXWXUH�SROLF\�PHDVXUHV��)RU�H[DPSOH��WUDFNLQJ�XVHU�SULFHV��DV�LV�GRQH�LQ�WKH�8.�DQG�'HQPDUN��LV�HVVHQWLDO�WR�PDQDJH�PHDVXUHV�WR�SURPRWH�IDLU�DQG�HIILFLHQW

SULFLQJ�
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,QWURGXFWLRQ

%DFNJURXQG

$Q�HIILFLHQW�WUDQVSRUW�V\VWHP�LV�D�YLWDO�UHTXLUHPHQW�IRU�HFRQRPLF�GHYHORSPHQW�DQG�SURYLGHV�WKH
SHUVRQDO�PRELOLW\�IRU�DFWLYLWLHV�VXFK�DV�ZRUN��HGXFDWLRQ�DQG�OHLVXUH�WKDW�DUH�NH\�LQJUHGLHQWV�RI
PRGHUQ�OLIH��%XW�WUDQVSRUW�DOVR�FRQWULEXWHV�VLJQLILFDQWO\�WR�VHYHUDO�HQYLURQPHQWDO��DQG�KHDOWK�
SUREOHPV��SDUWLFXODUO\�FOLPDWH�FKDQJH��DFLGLILFDWLRQ��ORFDO�DLU�SROOXWLRQ��QRLVH��ODQG�WDNH�DQG�WKH
GLVUXSWLRQ�RI�QDWXUDO�KDELWDWV��,W�LV�D�PDMRU�FRQVXPHU�RI�IRVVLO�IXHOV��ZKLFK�PDNH�XS�VRPH�����RI
WKH�VHFWRU·V�HQHUJ\�FRQVXPSWLRQ��DQG�RWKHU�QRQ�UHQHZDEOH�UHVRXUFHV��)LJXUH�&2175�VKRZV�WKH
FRQWULEXWLRQ�RI�WKH�VHFWRU�WR�WRWDO�HQHUJ\�FRQVXPSWLRQ�DQG�VRPH�LPSRUWDQW�HPLVVLRQV��$GGHG�WR
WKLV��WUDIILF�DFFLGHQWV�FRQWLQXH�WR�EH�D�PDMRU�FDXVH�RI�GHDWK��W\SLFDOO\��������WKRXVDQG�D�\HDU�LQ�WKH
(8�DORQH���LQMXU\�DQG�PDWHULDO�GDPDJH��7KHVH�SUREOHPV�QRW�RQO\�FRQVWLWXWH�DQ�LPSRUWDQW
VXVWDLQDELOLW\�FRQFHUQ��EXW�DOVR�UHSUHVHQW�VLJQLILFDQW�HFRQRPLF�ORVV�

)LJXUH�&2175��&RQWULEXWLRQ�RI�WUDQVSRUW�WR�WRWDO�HQHUJ\�FRQVXPSWLRQ�DQG�HPLVVLRQV������

0 10 20 30 40 50 60

CO2

NMVOCs

NOx

energy use

Relative contribution (% of total)

Source: EEA/ETC-AE and Eurostat

7LOO�UHFHQWO\��WKH�PDLQ�LQVWUXPHQW�XVHG�WR�DEDWH�WKH�HQYLURQPHQWDO�LPSDFWV�RI�WUDQVSRUW�KDV�EHHQ
HQYLURQPHQWDO�UHJXODWLRQ��PDLQO\�WKURXJK�WKH�VHWWLQJ�RI�YHKLFOH�DQG�IXHO�TXDOLW\�VWDQGDUGV�
+RZHYHU��LW�KDV�EHFRPH�FOHDU�WKDW�VXFK�¶HQG�RI�SLSH·�DSSURDFKHV��PDLQO\�WDNHQ�E\�HQYLURQPHQW
PLQLVWULHV��DUH�QRW�VXIILFLHQW�WR�PHHW�FXUUHQW�DQG�SUREDEOH�IXWXUH�LQWHUQDWLRQDO�DQG�QDWLRQDO
HQYLURQPHQWDO�WDUJHWV��:KDW�LV�QHHGHG�LV�D�FKDQJH�LQ�SROLF\�PDNLQJ�WR�D�JUHDWHU�IRFXV�RQ
SUHYHQWDWLYH�RU�FRQWUROOLQJ�PHDVXUHV��H�J��URDG�SULFLQJ��WDNHQ�E\�WKH�VHFWRUDO��WUDQVSRUW��PLQLVWULHV�

,QWHJUDWLRQ�VWUDWHJLHV�ZHUH�RXWOLQHG�LQ�WKH�(8·V�)LIWK�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH���($3�
�(&��������DQG�KDYH�EHHQ�JLYHQ�D�KLJK�SROLWLFDO�SULRULW\�IROORZLQJ�WKH�7UHDW\�RI�$PVWHUGDP��ZKLFK
LGHQWLILHV�VXFK�VWUDWHJLHV�DV�D�ZD\�WR�DFKLHYH�VXVWDLQDEOH�GHYHORSPHQW��7KH�LQWHJUDWLRQ�SURFHVV�ZDV
JLYHQ�D�UHQHZHG�LPSHWXV�ZLWK�WKH�&RPPLVVLRQ
V������&RPPXQLFDWLRQ�RQ�,QWHJUDWLRQ��(&��������
+RZHYHU��SURJUHVV�KDV�EHHQ�VORZ��D�UHFHQW�UHSRUW�RQ�WKH�HQYLURQPHQW�LQ�WKH�(8�VKRZV�WKDW�WKH
WUDQVSRUW�VHFWRU��ZKLFK�LV�FRQWLQXLQJ�WR�JURZ�UDSLGO\���LV�MHRSDUGLVLQJ�WKH�(8·V�DELOLW\�WR�DFKLHYH
PDQ\�RI�LWV�HQYLURQPHQWDO�SROLF\�WDUJHWV��(($��������

7KH�NH\�FRPSRQHQWV�RI�DQ�LQWHJUDWHG�WUDQVSRUW�VWUDWHJ\�LQFOXGH�

• GHPDQG�PDQDJHPHQW�SROLFLHV�WR�UHGXFH�RYHUDOO�UDWHV�RI�JURZWK��H�J��WKURXJK�EHWWHU�SULFLQJ�
ODQG�XVH�SODQQLQJ�DQG�ORJLVWLFV��

• PHDVXUHV�DLPHG�DW�VKLIWLQJ�WKH�PRGDO�VSOLW�WRZDUGV�OHVV�HQYLURQPHQWDOO\�GDPDJLQJ�PRGHV�

• DGGLWLRQDO�LQLWLDWLYHV�WR�UHGXFH�HQYLURQPHQWDO�LPSDFW��H�J��LPSURYLQJ�HFR�HIILFLHQF\��LQIOXHQFLQJ
GULYLQJ�EHKDYLRXU��
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&OHDUO\��VXFK�PHDVXUHV�DUH�FORVHO\�LQWHUOLQNHG�DQG�DUH�PRVW�HIIHFWLYH�ZKHQ�FRPELQHG�LQ�D
FRPSUHKHQVLYH�VWUDWHJ\��7KH�&RPPRQ�7UDQVSRUW�3ROLF\��&73���ZKLFK�ZDV�LQLWLDWHG�LQ������
FRQVWLWXWHG�D�ILUVW�VWHS�LQ�WKLV�GLUHFWLRQ��&(&���������,WV�DLP�LV�WR�HQVXUH�¶VXVWDLQDEOH�PRELOLW\·
ZLWKLQ�WKH�(XURSHDQ�8QLRQ��L�H��WR�HQFRXUDJH�WKH�GHYHORSPHQW�RI�HIILFLHQW�DQG�HQYLURQPHQWDOO\
IULHQGO\�WUDQVSRUW�V\VWHPV�WKDW�DUH�VDIH�DQG�VRFLDOO\�DFFHSWDEOH�DQG�PDNH�OHVV�GHPDQG�RQ�QRQ�
UHQHZDEOH�UHVRXUFHV��&(&���������7KH�����������&73�DFWLRQ�SODQ��KRZHYHU��LQFOXGHV�RQO\�D
OLPLWHG�QXPEHU�RI�LQLWLDWLYHV�WRZDUGV�HQYLURQPHQWDO�LQWHJUDWLRQ��$W�WKH�QDWLRQDO�OHYHO��RQO\�D�IHZ
0HPEHU�6WDWHV�KDYH�DGRSWHG�DQG�LPSOHPHQWHG�LQWHJUDWHG�WUDQVSRUW�VWUDWHJLHV��7KH�(XURSHDQ
&RXQFLO��DW�LWV�6XPPLW�LQ�&DUGLII��������WKHUHIRUH�XUJHG�WKH�&RPPLVVLRQ�DQG�WKH�WUDQVSRUW��HQHUJ\
DQG�DJULFXOWXUH�PLQLVWHUV�WR�IRFXV�WKHLU�HIIRUWV�RQ�GHYHORSLQJ�LQWHJUDWHG�WUDQVSRUW�DQG�HQYLURQPHQW
VWUDWHJLHV��$Q�RYHUYLHZ�RI�WKH�SULQFLSDO�LQLWLDWLYHV�WR�LQWHJUDWH�HQYLURQPHQWDO�FRQFHUQV�LQWR�WKH
WUDQVSRUW�VHFWRU�ZDV�SUHVHQWHG�DW�WKH�9LHQQD�(XURSHDQ�&RXQFLO�LQ�'HFHPEHU�������7KH�&RXQFLO
LGHQWLILHG�DV�PDLQ�DUHDV�RI�DFWLRQ�

• WKRVH�UHODWHG�WR�WUDQVSRUW�SULFLQJ�DQG�HQYLURQPHQWDO�FRVWV�

• WKH�UHYLWDOLVDWLRQ�RI�UDLO�WUDQVSRUW�

• WKH�SURPRWLRQ�RI�LQODQG�ZDWHUZD\V��PDULWLPH�WUDQVSRUW�DQG�FRPELQHG�WUDQVSRUW��L�H�
FRPELQDWLRQV�RI�UDLO�URDG�LQODQG�ZDWHUZD\�PDULWLPH�XVLQJ�LQWHUPRGDO�XQLWV��

$�NH\�UHTXLUHPHQW�IRU�SURJUHVV�LV�D�V\VWHP�IRU�UHJXODU�PRQLWRULQJ�DQG�UHSRUWLQJ�RI�WKH
HIIHFWLYHQHVV�RI�LQWHJUDWLRQ�VWUDWHJLHV��,Q�-XQH�������WKH�-RLQW�7UDQVSRUW�DQG�(QYLURQPHQW�&RXQFLO
WKHUHIRUH�LQYLWHG�WKH�(XURSHDQ�&RPPLVVLRQ�DQG�WKH�(XURSHDQ�(QYLURQPHQW�$JHQF\�WR�VHW�XS�DQ
LQGLFDWRU�EDVHG�7UDQVSRUW�DQG�(QYLURQPHQW�5HSRUWLQJ�0HFKDQLVP��7(50��

7KLV�UHSRUW�LV�WKH�ILUVW�RI�D�VHULHV�RI�UHJXODU�UHSRUWV�RQ�WKH�WUDQVSRUW�VHFWRU�DQG�LV�OLNHO\�WR�VHW�WKH
SDWWHUQ�IRU�VLPLODU�UHSRUWV�FRYHULQJ�RWKHU�HFRQRPLF�VHFWRUV��,W�LV�EDVHG�PDLQO\�RQ�GDWDEDVHV
DYDLODEOH�ZLWKLQ�(XURVWDW�DQG�WKH�(($��$Q�LPSRUWDQW�DLP�KDV�EHHQ�WR�LQIRUP�WKH�+HOVLQNL�VXPPLW
RI�WKH�&RXQFLO�XQGHU�WKH�)LQQLVK�3UHVLGHQF\�RQ�WKH�SURJUHVV�RI�LQWHJUDWLRQ�LQ�WKH�WUDQVSRUW�VHFWRU�
7KRXJK�FRQVWUDLQHG�E\�FXUUHQW�GDWD�VKRUWFRPLQJV��LW�FRQWDLQV�FOHDU�PHVVDJHV�ZKLFK�FDQ�VXSSRUW
SROLF\�PDNHUV�LQ�GHYHORSLQJ�IXUWKHU�LQWHJUDWLRQ�VWUDWHJLHV�

$QRWKHU�DLP�LV�WR�LQLWLDWH�DFWLRQV�WR�LPSURYH�GDWD�FROOHFWLRQ�V\VWHPV��ERWK�DW�(8�DQG�0HPEHU�6WDWH
OHYHO��7KH�UHSRUW�ZLOO�WKHUHIRUH�DOVR�EH�XVHG�DV�D�FRQVXOWDWLRQ�GRFXPHQW��LW�ZLOO�EH�ZLGHO\
GLVVHPLQDWHG�WR�WKH�0HPEHU�6WDWHV��WKXV�DOORZLQJ�XVHUV�DQG�LQWHUHVW�JURXSV�WR�FRQWULEXWH�DGGLWLRQDO
LQIRUPDWLRQ�DQG�LGHDV�

7(50�SURFHVV�DQG�RXWSXWV

7KH�7(50�SURFHVV�LV�H[SHFWHG�WR�GHYHORS�RYHU�D�QXPEHU�RI�\HDUV��GXULQJ��ZKLFK�WLPH�GDWD�
LQGLFDWRUV�DQG�DVVHVVPHQW�PHWKRGV�ZLOO�JUDGXDOO\�EH�LPSURYHG��,W�LV�PDQDJHG�E\�D�6WHHULQJ�*URXS
FRQVLVWLQJ�RI�WKH�&RPPLVVLRQ��7UDQVSRUW�'*��(QYLURQPHQW�'*�DQG�(XURVWDW��DQG�WKH�(($��,WV
WHFKQLFDO�LPSOHPHQWDWLRQ�LV�DQ�(($�(XURVWDW�FR�RSHUDWLRQ�

7KH�NH\�7(50�SURGXFWV�WKDW�DUH�EHLQJ�SURGXFHG�RU�DUH�HQYLVDJHG�DUH��

• D�UHJXODU�LQGLFDWRU�EDVHG�UHSRUW�RQ�WUDQVSRUW�DQG�HQYLURQPHQW�LQ�WKH�(8��RI�ZKLFK�WKLV�LV�WKH
ILUVW�DQG��WR�VRPH�H[WHQW��D�¶WU\�RXW·�YHUVLRQ��7KH�SURSRVHG�LQGLFDWRUV�DUH�LQWHQGHG�IRU�XVH
SULPDULO\�E\�(XURSHDQ�&RPPXQLW\�LQVWLWXWLRQV��PLQLVWHUV�DQG�SROLF\�PDNHUV�LQ�WKH�0HPEHU
6WDWHV��7KH�UHSRUWV�ZLOO�EH�XVHG�WR�PRQLWRU�WKH�GHJUHH�RI�HQYLURQPHQWDO�LQWHJUDWLRQ�LQ�WKH�(8
WUDQVSRUW�VHFWRU��SURJUHVV�WRZDUGV�D�WUDQVSRUW�V\VWHP�PRUH�FRPSDWLEOH�ZLWK�VXVWDLQDEOH
GHYHORSPHQW��DQG�WKH�HIIHFWLYHQHVV�RI�WKH�YDULRXV�SROLF\�PHDVXUHV��7KH\�ZLOO�DOVR�SURYLGH�D
FRPPRQ�EDVLV�IRU�FRXQWULHV�WR�FRPSDUH�SHUIRUPDQFH��EHQFKPDUNLQJ��

• D�VWDWLVWLFDO�FRPSHQGLXP��7UDQVSRUW�DQG�(QYLURQPHQW���6WDWLVWLFV�IRU�WKH�7UDQVSRUW�DQG
(QYLURQPHQW�5HSRUWLQJ�0HFKDQLVP���SUHSDUHG�DQG�SXEOLVKHG�E\�(XURVWDW��ZKLFK�FRQWDLQV�D
GHWDLOHG�RYHUYLHZ�RI�PRVW�RI�WKH�GDWD��ZLWK�QDWLRQDO�EUHDNGRZQV��WKDW�DUH�XVHG�IRU�FRPSLOLQJ�WKH
LQGLFDWRUV��$V�IDU�DV�SRVVLEOH��DOO�WKH�PDMRU�PRGHV�RI�WUDQVSRUW��URDG��UDLO��LQODQG�ZDWHUZD\V�
DYLDWLRQ��PDULWLPH�DQG�SLSHOLQHV��DUH�FRYHUHG�
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• D�VHULHV�RI�IRFXV�UHSRUWV�RQ�VSHFLILF�SROLF\�WRSLFV�WKDW�UHTXLUH�D�PRUH�GHWDLOHG�DSSURDFK�WKDQ�LV
SRVVLEOH�LQ�WKH�DQQXDO�LQGLFDWRU�EDVHG�UHSRUW�

• D�QXPEHU�RI�LQ�GHSWK�VWXGLHV�WR�VXSSRUW�WKH�JUDGXDO�LPSURYHPHQW�RI�VSHFLILF�LQGLFDWRUV�DQG
PHWKRGV��WKH�ILQGLQJV�RI�ZKLFK�ZLOO�EH�UHSRUWHG�LQ�WHFKQLFDO�UHSRUWV�DQG�SDSHUV�

7(50�]HUR�EXLOGV�RQ�WZR�LPSRUWDQW�WHFKQLFDO�UHSRUWV�

• ¶7RZDUGV�D�WUDQVSRUW�DQG�HQYLURQPHQW�UHSRUWLQJ�PHFKDQLVP�IRU�WKH�(8·��(($�7HFKQLFDO�UHSRUW
����������LQ�FR�RSHUDWLRQ�ZLWK�(XURVWDW���GHVFULEHV�WKH�7(50�PHWKRGRORJ\�DQG�SURFHVV��DQG
LQFOXGHV�VRPH�SUHOLPLQDU\�LQGLFDWRU�VKHHWV�ZKLFK�JLYH�DQ�LQVLJKW�WR�WKH�PDLQ�GDWD�DQG
PHWKRGRORJLFDO�LVVXHV�IRU�HDFK�LQGLFDWRU�

• ¶7(50�IHDVLELOLW\�VWXG\·��(($��-XQH�������(50����JLYHV�D�GHWDLOHG�DVVHVVPHQW�RI�FXUUHQW�GDWD
DYDLODELOLW\��RWKHU�QDWLRQDO�DQG�LQWHUQDWLRQDO�LQGLFDWRU�UHSRUWLQJ�V\VWHPV�IRU�WUDQVSRUW�DQG�WKH
HQYLURQPHQW���DQG�LQWHUQDWLRQDO�DQG�QDWLRQDO�WDUJHWV�IRU�WUDQVSRUW�DQG�WKH�HQYLURQPHQW��7KH
VWXG\�DIILUPV�WKH�QHHG�IRU�VXEVWDQWLDO�GDWD�LPSURYHPHQW�DQG�IRU�D�QXPEHU�RI�VSHFLILF�VWXGLHV�
LQFOXGLQJ�PHWKRGRORJLFDO�VWXGLHV�WR�LPSURYH�WKH�7(50�LQGLFDWRUV�DQG�DVVHVVPHQWV��DQG�IRFXV
UHSRUWV�DGGUHVVLQJ�UHOHYDQW�SROLF\�LVVXHV��,Q�DGGLWLRQ��D�PXOWL�\HDU�DFWLRQ�SURJUDPPH�LV
SUHVHQWHG��RXWOLQLQJ�WKH�PDMRU�WDVNV�WKDW�QHHG�WR�EH�XQGHUWDNHQ�LQ�RUGHU�WR�LPSURYH�GDWD
DYDLODELOLW\�

7KURXJKRXW�WKH�7(50�SURFHVV��WKHUH�ZLOO�EH�FR�RUGLQDWLRQ�ZLWK�QDWLRQDO�LQLWLDWLYHV��7KH�0HPEHU
6WDWHV�DUH�FRQVXOWHG�WKURXJK�WKH�(QYLURQPHQWDO�3ROLF\�5HYLHZ�*URXS�DQG�WKH�H[SHUW�JURXS�RQ
WUDQVSRUW�DQG�WKH�HQYLURQPHQW��HVWDEOLVKHG�E\�WKH�7UDQVSRUW�DQG�(QYLURQPHQW�'*V���$W�WKH
WHFKQLFDO�OHYHO��(($�DQG�(XURVWDW�DUH�XVLQJ�WKHLU�H[LVWLQJ�QHWZRUNV�WR�REWDLQ�GDWD�DQG�LQIRUPDWLRQ
IURP�0HPEHU�6WDWHV���WKH�(($�ZRUNLQJ�ZLWK�LWV�(XURSHDQ�,QIRUPDWLRQ�DQG�2EVHUYDWLRQ�1HWZRUN
�(,21(7�1��DQG�(XURVWDW�ZLWK�QDWLRQDO�VWDWLVWLFDO�RIILFHV�

7(50�LV�DOVR�EHLQJ�FR�RUGLQDWHG�ZLWK�RWKHU�LQWHUQDWLRQDO�WUDQVSRUW�DQG�HQYLURQPHQW�LQLWLDWLYHV�
WKH�81�(&(�SURJUDPPH�RI�MRLQW�DFWLRQ�LQ�WKH�DUHD�RI�WUDQVSRUW�DQG�WKH�HQYLURQPHQW��:+2·V
IROORZ�XS�ZRUN�RQ�WUDQVSRUW��HQYLURQPHQW�DQG�KHDOWK��L�H��LPSOHPHQWDWLRQ�RI�WKH�/RQGRQ�����
&KDUWHU��DQG�WKH�2(&'�SURJUDPPH�RQ�HQYLURQPHQWDOO\�VXVWDLQDEOH�WUDQVSRUW�

,QGLFDWRU�VHOHFWLRQ�DQG�JURXSLQJ

$W�WKH�FRUH�RI�7(50�LV�DQ�¶LGHDO·�OLVW�RI����LQGLFDWRUV��ZKLFK�ZHUH�VHOHFWHG�IROORZLQJ�FRQVXOWDWLRQ
ZLWK�YDULRXV�&RPPLVVLRQ�VHUYLFHV��QDWLRQDO�H[SHUWV��RWKHU�LQWHUQDWLRQDO�RUJDQLVDWLRQV�DQG
UHVHDUFKHUV��7DEOH�/,67��

7KH�LQGLFDWRUV�FRYHU�WKH�YDULRXV�HOHPHQWV�RI�WKH�'36,5�DQDO\WLF�IUDPHZRUN��'ULYLQJ�IRUFHV�
3UHVVXUHV��6WDWH�RI�WKH�HQYLURQPHQW��,PSDFWV��6RFLHWDO�5HVSRQVHV���ZKLFK�WKH�(($�XVHV�WR�VKRZ�WKH
FRQQHFWLRQV�EHWZHHQ�WKH�FDXVHV�RI�HQYLURQPHQWDO�SUREOHPV��WKHLU�LPSDFWV��DQG�VRFLHW\·V�UHVSRQVHV
WR�WKHP��LQ�DQ�LQWHJUDWHG�ZD\��)LJXUH�'36,5���7KH�LQGLFDWRUV�DUH�JURXSHG�DFFRUGLQJ�WR�VHYHQ
SROLF\�DUHDV�ZKHUH�LQWHJUDWLRQ�VKRXOG�WDNH�SODFH��(DFK�JURXS�VKRXOG�KHOS�WR�DQVZHU�D�NH\�SROLF\
TXHVWLRQ��VHH�%R[�48(67��

                                                          
�
�7KH�(XURSHDQ�,QIRUPDWLRQ�DQG�2EVHUYDWLRQ�1HWZRUN��(,21(7���LV�WKH�PDLQ�YHKLFOH�RI�WKH�(XURSHDQ�(QYLURQPHQW�$JHQF\�WR�FROOHFW�GDWD�

LQIRUPDWLRQ�DQG�NQRZOHGJH�IRU�WKH�SURFHVV�RI�UHSRUWLQJ�RQ�WKH�VWDWH�RI�HQYLURQPHQW��,W�LQFOXGHV���(XURSHDQ�7RSLF�&HQWUHV�����1DWLRQDO�)RFDO

3RLQWV������1DWLRQDO�5HIHUHQFH�&HQWUHV�DQG�����RWKHU�0DLQ�&RPSRQHQW�(OHPHQWV�
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%R[�48(67��.H\�LQWHJUDWLRQ�TXHVWLRQV�DQG�LQGLFDWRU�JURXSV

Key questions Indicator groups

1. Is the environmental performance of the transport
sector improving?

Group 1: Environmental performance of
transport

2. Are we getting better at managing transport
growth and improving the modal split?

Group 2: Transport demand and intensity

3. Are spatial and transport planning becoming
better co-ordinated so as to match transport
demand to access needs?

Group 3: Spatial planning and accessibility

4. Are we improving the use of transport
infrastructure capacity and moving towards a
better-balanced intermodal transport system?

Group 4: Transport supply

5. Are we moving towards a more fair and efficient
pricing system, which ensures that external costs
are recovered?

Group 5: Pricing signals

6. How rapidly are improved technologies being
implemented and how efficiently are vehicles
being used?

Group 6: Technology and utilisation efficiency

7. How effectively are environmental management
and monitoring tools being used to support
policy and decision-making?

Group 7:  Management integration

)LJXUH�'36,5���'36,5�IUDPHZRUN�IRU�WKH�WUDQVSRUW�VHFWRU

PD S I

R

SECTOR
DEVELOPMENTS

SOCIO-ECON.
DEVELOPMENTS

European Environment

CHEMICAL SPHERE
•  NOx, SO2, PM 10 and
   NMVOCs exceedances
•  acid ification
•  fuel leakages-related
   pollut ion

ENVIRONMENTAL
•  “ transport poverty”
•  biodiversity losses
•  decreased biological
   production

ECONOMIC
•  congestion
•  heath threats and
   accidents

Targeting

ISSUE-SPECIFIC
POLICIES Priorit isation

AIR EMISSIONS (CO2,
NOx, CO, particulates,
VOCs)

ENERGY CONSUMPTION
(fossil fuels)

NOISE (high exposure
level around transport
networks)

WASTE GENERATION
(vehicles production and
 discard)

LAND USE

•  air quality
•  waste management
•  ambient noise
•  SEA / EIA

MACROECONOMIC
POLICIES

•  5EAP
•  AGENDA 2000
•  ESDP
•  EPE
•  AGENDA 21

•  CTP
•  TENs
•  SAVE / JOULE

SECTOR-SPECIFIC
POLICIES

BIOLOGICAL SPHERE
•  fragmented habitats

European Economy

PHYSICAL SPHERE
•  land scarcity
•  noise exposure

•  economic
   activity (freight
   and passenger
   transport)

•  transport price

•  d istribution and
   trade patterns

•  infrastructure
   development

•  common market
   development

•  disposable
   income

•  work and settle-
   ment patterns

•  leisure activities

•  number of
   households
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7KH�LQGLFDWRU�VHW�LV�VWLOO�HYROYLQJ��DQG�WR�VRPH�H[WHQW��D�ORQJ�WHUP�YLVLRQ�RI�ZKDW�DQ�LGHDO�LQGLFDWRU
OLVW�VKRXOG�ORRN�OLNH��7KH�FXUUHQW�OLVW�LQFOXGHV�VRPH�LQGLFDWRUV�ZKLFK�FDQQRW�DV�\HW�EH�TXDQWLILHG��DV
D�UHVXOW�RI�GDWD�OLPLWDWLRQV��7KH�LQGLFDWRUV�WKDW�DUH�SUHVHQWHG�LQ�WKLV�ILUVW�UHSRUW�WKHUHIRUH�QRW
DOZD\V�IXOO\�PDWFK�WKH�SURSRVHG�OLVW��:KHUH�GDWD�DYDLODELOLW\�KDV�SUHYHQWHG�DQ�(8����DQDO\VLV�
QDWLRQDO�H[DPSOHV�DUH�JLYHQ��RU�SUR[\�LQGLFDWRUV�DUH�XVHG��)XWXUH�DFWLRQV�WR�LPSURYH�GDWD
DYDLODELOLW\�DUH�RXWOLQHG�RQ�WKH�LQGLYLGXDO�LQGLFDWRU�VKHHWV��7DEOH�/,67�JLYHV�DQG�LQGLFDWLRQ�RI�ZKHQ
WKH�OLVW�PD\�EH�DFKLHYDEOH�DQG�DQ�DVVHVVPHQW�RI�WKH�TXDOLW\�RI�FXUUHQW�GDWD��7KH�7(50�ZRUN
SURJUDPPH�DLPV�WR�LPSURYH�WKH�LQGLFDWRU�VHW�DQG�HQVXUH�WKDW�LW�LV�ZHOO�PDWFKHG�WR�WKH�QHHGV�RI
XVHUV�LQ�WKH�&RPPLVVLRQ�DQG�WKH�0HPEHU�6WDWHV�

,QWHJUDWLRQ�REMHFWLYHV�DQG�WDUJHWV

$V�7(50�DLPV�WR�DVVHVV�SURJUHVV�WRZDUGV�LQWHJUDWLRQ�RI�HQYLURQPHQWDO�FRQVLGHUDWLRQV�LQWR
WUDQVSRUW�SROLF\��LQGLFDWRU�WUHQGV�KDYH�EHHQ�HYDOXDWHG�DJDLQVW�D�QXPEHU�RI�¶LQWHJUDWLRQ·�REMHFWLYHV
DQG�WDUJHWV��7KHVH�ZHUH�GUDZQ�IURP�LQWHUQDWLRQDO�SROLFLHV�DQG�SODQV��VXFK�DV�WKH��($3��WKH
&RPPRQ�7UDQVSRUW�3ROLF\��HQYLURQPHQWDO�'LUHFWLYHV��YDULRXV�RWKHU�LQWHUQDWLRQDO�FRQYHQWLRQV�DQG
DJUHHPHQWV��DQG�WKH�2(&'·V�ZRUN�RQ�HQYLURQPHQWDOO\�VXVWDLQDEOH�WUDQVSRUW��$GGLWLRQDO�QDWLRQDO
REMHFWLYHV�DQG�WDUJHWV�ZHUH�REWDLQHG�IURP�D�UHYLHZ�RI�QDWLRQDO�UHJXODWLRQV�DQG��WUDQVSRUW�DQG
HQYLURQPHQWDO�SROLF\�GRFXPHQWV�DQG�SODQV�

0RVW�RI�WKH�WDUJHWV�XVHG�LQ�DQDO\VLQJ�SURJUHVV�KDYH�EHHQ�EURXJKW�WRJHWKHU�LQ�WKH�(($·V�¶,QYHQWRU\
RI�(XURSHDQ�3ROLF\�(QYLURQPHQW�7DUJHWV�DQG�6XVWDLQDELOLW\�5HIHUHQFH�9DOXHV·��VHH�67$5�GDWDEDVH�
KWWS���VWDU�HHD�HX�LQW���

$VVHVVPHQW

6LQFH�WKH�SURSRVHG�LQGLFDWRUV�DUH�LQWHQGHG�IRU�XVH�PDLQO\�E\�(XURSHDQ�&RPPXQLW\�LQVWLWXWLRQV
DQG�0HPEHU�6WDWHV��D�EDODQFH�KDG�WR�EH�VRXJKW�EHWZHHQ�(8�DJJUHJDWLRQ�DQG�QDWLRQDO�DVVHVVPHQW
QHHGV��(YDOXDWLRQ�RI�SURJUHVV�WRZDUGV�LQWHJUDWLRQ�LQ�WHUPV�RI�WKH�YDULRXV�LQGLFDWRUV�LQFOXGHV�D
FRQVLGHUDWLRQ�RI�ERWK�(8�DQG�QDWLRQDO�SHUIRUPDQFH�ZKHUH�GDWD�DYDLODELOLW\�KDV�PDGH�WKLV�SRVVLEOH�

7KH�UHVW�RI�WKLV�UHSRUW�LV�VWUXFWXUHG�DV�IROORZV�

• IRU�HDFK�JURXS�RI�LQGLFDWRUV�DQ�RYHUYLHZ�VXPPDULVHV�WKH�PDLQ�PHVVDJHV�IRU�WKH�HQWLUH�JURXS
DQG�FODULILHV�OLQNDJHV�EHWZHHQ�LQGLFDWRUV�DQG�ZLWK�RWKHU�JURXSV��7KH�RYHUYLHZ�SURYLGHV
PHVVDJHV�ZKLFK�DUH�QRW�DOZD\V�GLVFHUQLEOH�IURP�WKH�DQDO\VHV�RI�LQGLYLGXDO�LQGLFDWRUV��:LWKLQ
HDFK�JURXS��RQH�RU�WZR�NH\�LQGLFDWRUV�DUH�KLJKOLJKWHG��WR�UHIOHFW�WKHLU�LPSRUWDQFH�IRU�PHDVXULQJ
WKH�VXFFHVV�RI�SROLF\�OHYHUV�

• IRU�HDFK�LQGLFDWRU�D�VKHHW�VHWV�RXW�WKH�NH\�PHVVDJH��WKH�LQGLFDWRU�GHILQLWLRQ�DQG�WKH�PDMRU�(8
DQG�0HPEHU�6WDWH�SROLFLHV��REMHFWLYHV�DQG��TXDQWLILHG��WDUJHWV��)LQGLQJV�DUH�SUHVHQWHG�DW�WKH
DJJUHJDWHG�(8�OHYHO��DQG��ZKHUH�GDWD�DUH�DYDLODEOH��DW�WKH�QDWLRQDO�OHYHO��+LVWRULFDO�WUHQGV�DUH
DQDO\VHG�DQG�D��TXDOLWDWLYH��¶GLVWDQFH�WR�WDUJHW·�HYDOXDWLRQ�LV�PDGH��7KH�PDLQ�LVVXHV��GDWD
OLPLWDWLRQV��PHWKRGRORJLFDO�SUREOHPV��JDSV�LQ�WKH�SROLF\�IUDPHZRUN�DQG�WDUJHWV��DUH�OLVWHG�
WRJHWKHU�ZLWK�UHFRPPHQGDWLRQV�IRU�IXWXUH�ZRUN��$�GDWD�EUHDNGRZQ�E\�FRXQWU\�DQG�RWKHU�PRUH
GHWDLOHG�GDWD�FDQ�EH�IRXQG�LQ�WKH�(XURVWDW�6WDWLVWLFDO�&RPSHQGLXP��7KLV�VKRXOG�DOORZ�WKH
0HPEHU�6WDWHV�WR�KDYH�D�YLHZ�RI�WKH�GDWD�VLWXDWLRQ�LQ�WKHLU�FRXQWU\��DQG�WR�WDUJHW�WKHLU�GDWD
LPSURYHPHQW�DFWLRQV�LQ�WKH�IXWXUH�

• DQ�RYHUDOO�DVVHVVPHQW�SURYLGHV�D�FRPSUHKHQVLYH�HYDOXDWLRQ�RI�WKH�VHYHQ�JURXSV��GUDZLQJ
WRJHWKHU�FRPPRQ�WKHPHV�DQG�PHVVDJHV��PDNHV�UHFRPPHQGDWLRQV�IRU�IXWXUH�ZRUN�DQG�SUHVHQWV
DQ�DFWLRQ�SURJUDPPH�IRU�WKH�IXWXUH�
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75$163257

7UDQVSRUW�ILQDO�HQHUJ\�FRQVXPSWLRQ�DQG�SULPDU\�HQHUJ\�FRQVXPSWLRQ��DQG�VKDUH�LQ

WRWDO��IRVVLO��QXFOHDU��UHQHZDEOH��E\�PRGH

'

�� �

7UDQVSRUW�HPLVVLRQV�DQG�VKDUH�LQ�WRWDO�HPLVVLRQV�IRU�&2���12[��1092&V��30���

62[��E\�PRGH

3 �� �

([FHHGDQFHV�RI�DLU�TXDOLW\�REMHFWLYHV

6 �� �

([SRVXUH�WR�DQG�DQQR\DQFH�E\�WUDIILF�QRLVH

6�DQG�, ��� ���

,QIUDVWUXFWXUH�LQIOXHQFH�RQ�HFRV\VWHPV�DQG�KDELWDWV��~IUDJPHQWDWLRQ���DQG�SUR[LPLW\

RI�WUDQVSRUW�LQIUDVWUXFWXUH�WR�GHVLJQDWHG�DUHDV

3�DQG�6 � �

/DQG�WDNH�E\�WUDQVSRUW�LQIUDVWUXFWXUH 3

� �

1XPEHU�RI�WUDQVSRUW�DFFLGHQWV��IDWDOLWLHV��LQMXUHG��SROOXWLQJ�DFFLGHQWV��ODQG��DLU�DQG

PDULWLPH�

,
�� �

75$163257�'(0$1'�$1'

,17(16,7<

3DVVHQJHU�WUDQVSRUW��E\�PRGH�DQG�SXUSRVH��

• WRWDO�SDVVHQJHUV

• WRWDO�SDVVHQJHU�NP

• SDVVHQJHU�NP�SHU�FDSLWD

• SDVVHQJHU�NP�SHU�*'3

' �� �

)UHLJKW�WUDQVSRUW��E\�PRGH�DQG�JURXS�RI�JRRGV�

• WRWDO�WRQQHV

• WRWDO�WRQQH�NP

• WRQQH�NP�SHU�FDSLWD

• WRQQH�NP�SHU�*'3

'

�� �

'(7(50,1$176�2)�7+(�75$163257�(19,5210(17�6<67(0

63$7,$/�3/$11,1*�$1'

$&&(66,%,/,7<

$YHUDJH�SDVVHQJHU�MRXUQH\�WLPH�DQG�OHQJWK�SHU�PRGH��SXUSRVH��FRPPXWLQJ�

VKRSSLQJ��OHLVXUH��DQG�WHUULWRU\��XUEDQ�UXUDO�

' � �

$FFHVV�WR�WUDQVSRUW�VHUYLFHV��H�J��

• QXPEHU�RI�PRWRU�YHKLFOHV�SHU�KRXVHKROG

• ��RI�SHUVRQV�LQ�D�WHUULWRU\�KDYLQJ��DFFHVV�WR�D�SXEOLF�WUDQVSRUW�VWDWLRQ�ZLWKLQ����

PHWUHV

' � �

75$163257�6833/< &DSDFLW\�RI�WUDQVSRUW�LQIUDVWUXFWXUH�QHWZRUNV��E\�PRGH�DQG�E\�W\SH�RI�LQIUDVWUXFWXUH

�H�J��PRWRUZD\��QDWLRQDO�URDG��PXQLFLSDO�URDG�HWF��

' � �

,QYHVWPHQWV�LQ�WUDQVSRUW�LQIUDVWUXFWXUH�FDSLWD�DQG�E\�PRGH
'�DQG�5 �� �

35,&(�6,*1$/6
5HDO�SDVVHQJHU�DQG�IUHLJKW�WUDQVSRUW�SULFH�E\�PRGH

5 � �

)XHO�SULFH ' �� �

7D[HV 5 � �

6XEVLGLHV 5 � �

([SHQGLWXUH�IRU�SHUVRQDO�PRELOLW\�SHU�SHUVRQ�E\�LQFRPH�JURXS ' � �
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3URSRUWLRQ�RI�LQIUDVWUXFWXUH�DQG�HQYLURQPHQWDO�FRVWV��LQFOXGLQJ�FRQJHVWLRQ�FRVWV�

FRYHUHG�E\�SULFH

5 � �

7(&+12/2*<�$1'

87,/,6$7,21�()),&,(1&<

2YHUDOO�HQHUJ\�HIILFLHQF\�IRU�SDVVHQJHU�DQG�IUHLJKW�WUDQVSRUW��SHU�SDVVHQJHU�

NP�DQG�SHU�WRQQH�NP�DQG�E\�PRGH�

3�' � �

(PLVVLRQV�SHU�SDVVHQJHU�NP�DQG�HPLVVLRQV�SHU�WRQQH�NP�IRU�&2���12[��1092&V�

30����62[�E\�PRGH

3�' � �

2FFXSDQF\�UDWHV�RI�SDVVHQJHU�YHKLFOHV

' � �

/RDG�IDFWRUV�IRU�URDG�IUHLJKW�WUDQVSRUW��/'9��+'9�

' � �

8SWDNH�RI�FOHDQHU�IXHOV��XQOHDGHG�SHWURO��HOHFWULF��DOWHUQDWLYH�IXHOV��DQG�QXPEHUV�RI

DOWHUQDWLYH�IXHOOHG�YHKLFOHV

' �� �

9HKLFOH�IOHHW�VL]H�DQG�DYHUDJH�DJH

' � �

3URSRUWLRQ�RI�YHKLFOH�IOHHW�PHHWLQJ�FHUWDLQ�DLU�DQG�QRLVH�HPLVVLRQ�VWDQGDUGV��E\

PRGH�

' � �

0$1$*(0(17

,17(*5$7,21

1XPEHU�RI�0HPEHU�6WDWHV�WKDW�LPSOHPHQW�DQ�LQWHJUDWHG�WUDQVSRUW�VWUDWHJ\

5 � �

1XPEHU�RI�0HPEHU�6WDWHV�ZLWK�QDWLRQDO�WUDQVSRUW�DQG�HQYLURQPHQW�PRQLWRULQJ

V\VWHP

5 � �

8SWDNH�RI�VWUDWHJLF�HQYLURQPHQWDO�DVVHVVPHQW�LQ�WKH�WUDQVSRUW�VHFWRU

5 � �

8SWDNH�RI�HQYLURQPHQWDO�PDQDJHPHQW�V\VWHPV�E\�WUDQVSRUW�FRPSDQLHV

5 � �

3XEOLF�DZDUHQHVV�DQG�EHKDYLRXU

5 � �

'� �'ULYHU��3� �3UHVVXUH��HQYLURQPHQWDO���6� ��6WDWH�RI�WKH�HQYLURQPHQW��,� �,PSDFW��5� �5HVSRQVH

:KHQ�� ���QRZ����VRRQ��VRPH�ZRUN�QHHGHG����PDMRU�ZRUN�QHHGHG������VLWXDWLRQ�XQFOHDU�

4XDOLW\� ���FRPSOHWH��UHOLDEOH��KDUPRQLVHG����LQFRPSOHWH����XQUHOLDEOH�XQKDUPRQLVHG������VHULRXV�SUREOHPV
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*URXS��� (QYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW

,V�WKH�HQYLURQPHQWDO�SHUIRUPDQFH�RI�WKH�WUDQVSRUW�VHFWRU�LPSURYLQJ"

,QGLFDWRUV�DQG�DVVHVVPHQW

7(50�LQGLFDWRUV 2EMHFWLYHV '36,5 $VVHVVPHQW

���(QHUJ\�FRQVXPSWLRQ • UHGXFH�FRXSOLQJ�EHWZHHQ
WUDQVSRUW�DFWLYLW\�DQG
HFRQRPLF�JURZWK

'
L

���(PLVVLRQV�RI�

− &2
�

− 1092&V

− 12
[

• PHHW�LQWHUQDWLRQDO�HPLVVLRQ
UHGXFWLRQ�WDUJHWV

3

L

J

K

���$LU�TXDOLW\ • PHHW�(8�DLU�TXDOLW\
VWDQGDUGV

6
K

���1RLVH�H[SRVXUH�DQG�DQQR\DQFH • UHGXFH�H[SRVXUH�WR�KLJK
QRLVH�OHYHOV

6
"

���3UR[LPLW\�RI�WUDQVSRUW
����LQIUDVWUXFWXUH�WR�GHVLJQDWHG
���QDWXUH�DUHDV

• SUHVHUYH�ELRGLYHUVLW\�DQG
SURWHFW�GHVLJQDWHG�DUHDV

3
L

���/DQG�WDNH • PLQLPLVH�ODQG�XVH�E\
WUDQVSRUW�LQIUDVWUXFWXUH

3
L

���7UDQVSRUW�IDWDOLWLHV • UHGXFH�WKH�QXPEHU�RI
LQMXULHV�DQG�IDWDOLWLHV

,
J

J�SRVLWLYH�WUHQG��PRYLQJ�WRZDUGV�WDUJHW��K�VRPH�SRVLWLYH�GHYHORSPHQW��EXW�LQVXIILFLHQW�WR�PHHW

WDUJHW���L�XQIDYRXUDEOH�WUHQG��ODUJH�GLVWDQFH�IURP�WDUJHW���"�TXDQWLWDWLYH�GDWD�QRW�DYDLODEOH�RU
LQVXIILFLHQW

3ROLF\�FRQWH[W
7KH�ILIWK�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH���($3��FRQVWLWXWHG�WKH�ILUVW�FRPSUHKHQVLYH�VHW�RI
HQYLURQPHQWDO�WDUJHWV�

(PLVVLRQV�RI�DLU�SROOXWDQWV�DQG�WKHLU�LPSDFW�RQ�FOLPDWH�FKDQJH�DQG�DLU�TXDOLW\�DUH�GHDOW�ZLWK
E\�YDULRXV�LQWHUQDWLRQDO�&RQYHQWLRQV�DQG�(8�'LUHFWLYHV�DQG�SROLFLHV��7KHVH�LQVWUXPHQWV�VHW
QDWLRQDO�HPLVVLRQ�UHGXFWLRQ�WDUJHWV��EXW�WKHVH�DUH�QRW�EURNHQ�GRZQ�E\�VHFWRU�

• 81�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��81)&&&��DQG�WKH������.\RWR�SURWRFRO
�VLJQHG�E\�WKH�&RPPXQLW\�DQG�LWV�0HPEHU�6WDWHV��

• 81�&RQYHQWLRQ�RQ�/RQJ�5DQJH�7UDQVERXQGDU\�$LU�3ROOXWLRQ��&/57$3���LWV�UHODWHG
SURWRFROV�IRU�62

�
��12

[
��DQG�1092&V��VLJQHG�E\�WKH�&RPPXQLW\�DQG�LWV�0HPEHU�6WDWHV�

DQG�D�PXOWL�SROOXWDQW�SURWRFRO�H[SHFWHG�WR�EH�DGRSWHG�LQ������

• &RPPLVVLRQ�SURSRVDO�IRU�D�1DWLRQDO�(PLVVLRQ�&HLOLQJV�'LUHFWLYH��&20�����������

• $PHQGHG�(&�0RQLWRULQJ�0HFKDQLVP�IRU�&2
�
�DQG�RWKHU�JUHHQKRXVH�JDV�HPLVVLRQV

��������(&��

,Q�DGGLWLRQ��WKH�IROORZLQJ�SROLFLHV�DQG�HQYLURQPHQWDO�LQVWUXPHQWV�VSHFLILFDOO\�GHDO�ZLWK
HPLVVLRQV�IURP�WKH�WUDQVSRUW�VHFWRU�
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• $XWR�2LO�,�3URJUDPPH�DQG�WKH�UHVXOWLQJ�'LUHFWLYHV�RQ�HPLVVLRQ�VWDQGDUGV�IRU�FDUV��SKDVH�
RXW�RI�OHDGHG�IXHOV�DQG�IXHO�TXDOLW\��DGRSWHG�LQ������DQG�������������(&��������(&�DQG
������(&���7KH�$XWR�2LO�,�3URJUDPPH�UHVXOWHG�LQ�WKH�IROORZLQJ�'LUHFWLYHV�

− D�WZR�VWHS�WLJKWHQLQJ�RI�YHKLFOH�HPLVVLRQ�OLPLW�YDOXHV�IRU�SDVVHQJHU�FDUV�DQG�OLJKW
FRPPHUFLDO�YHKLFOHV�ZLWK�WKH�ILUVW�VWHS�LQ�WKH�\HDU������DQG�WKH�VHFRQG�VWHS�LQ������

− QHZ�HQYLURQPHQWDO�VSHFLILFDWLRQV�IRU�SHWURO�DQG�GLHVHO�IXHOV�WR�WDNH�HIIHFW�IURP�WKH�\HDU
�����DQG�YHU\�ORZ�VXOSKXU�IXHOV�WR�EH�PDQGDWRU\�IURP������

− SURYLVLRQ�IRU�HDUOLHU�SKDVH�LQ�RI�YHU\�ORZ�VXOSKXU�IXHOV�

− OHDGHG�IXHOV�WR�EH�SKDVHG�RXW�E\�������ZLWK�WKH�SRVVLELOLW\�RI�GHURJDWLRQ�XS�WR�������

− SURSRVDOV�WR�EH�EURXJKW�IRUZDUG�E\�WKH�&RPPLVVLRQ�IRU�IXUWKHU�FRPSOHPHQWDU\
PHDVXUHV�WR�WDNH�HIIHFW�IURP������

• 7KH�IROORZ�XS�SURJUDPPH��$XWR�2LO�,,��LV�H[SHFWHG�WR�UHVXOW�LQ�QHZ�SURSRVDOV�E\�WKH�HQG
RI������

• $JUHHPHQW�ZLWK�WKH�FDU�LQGXVWU\�RQ�WKH�UHGXFWLRQ�RI�&2��HPLVVLRQV�

• 7KH�(XURSHDQ�$LU�4XDOLW\�0DQDJHPHQW�SURMHFW�DQG�&LWL]HQV·�QHWZRUNV�DLP�WR�GHYHORS
WUDQVSRUW�PDQDJHPHQW�PHDVXUHV�WR�LPSURYH�XUEDQ�DLU�TXDOLW\�SROLF\��H�J��LPSURYHPHQW�RI
SXEOLF�WUDQVSRUW��GLYHUWLQJ�WUDIILF�IURP�FLW\�FHQWUHV��UHGXFWLRQ�RI�FDU�XVH�E\�PHDQV�RI
SDUNLQJ�SROLFLHV��DQG�SURPRWLRQ�RI�F\FOLQJ��

&RPPXQLW\�'LUHFWLYHV�VHW�PD[LPXP�VRXQG�HPLVVLRQ�OHYHOV�IRU�YHKLFOHV��DLUFUDIW�DQG�PDFKLQHV�
7KH�&RPPLVVLRQ·V�*UHHQ�3DSHU�RQ�D�IXWXUH�&RPPRQ�1RLVH�3ROLF\��&20���������ILQDO�
XQGHUOLQHV�WKH�QHHG�IRU�D�PRUH�FRPSUHKHQVLYH�(8�VWUDWHJ\�IRU�QRLVH�SROLF\�

7KH�81�&RQYHQWLRQ�RQ�%LRORJLFDO�'LYHUVLW\�DQG�WKH�3DQ�(XURSHDQ�%LRORJLFDO�DQG�/DQGVFDSH
'LYHUVLW\�6WUDWHJ\�VHW�XS�D�JHQHUDO�IUDPHZRUN�IRU�WKH�FRQVHUYDWLRQ�RI�KDELWDWV�DQG�VSHFLHV�
,QWHJUDWLRQ�RI�ELRGLYHUVLW\�FRQFHUQV�LQWR�RWKHU�SROLF\�DUHDV�LV�D�NH\�HOHPHQW�RI�WKH�&RPPXQLW\
%LRGLYHUVLW\�6WUDWHJ\���������9DULRXV�LQWHUQDWLRQDO�DQG�QDWLRQDO�LQVWUXPHQWV�IRU�WKH
GHVLJQDWLRQ�RI�DUHDV�IRU�QDWXUH�SURWHFWLRQ�DUH�LQ�SODFH��H�J��&RPPXQLW\�'LUHFWLYHV
�������((&��%LUGV�'LUHFWLYH��DQG�������((&��)ORUD��)DXQD�DQG�+DELWDWV�'LUHFWLYH��

&RPPXQLW\�VSDWLDO�SODQQLQJ�SROLFLHV��QRWDEO\��WKH�(XURSHDQ�6SDWLDO�'HYHORSPHQW
3HUVSHFWLYH��DLP�DW�LQWHJUDWLQJ�HQYLURQPHQWDO�FRQVLGHUDWLRQV�LQWR�ODQG�XVH�SODQQLQJ��6RPH
0HPEHU�6WDWHV�KDYH�GHYHORSHG�ODQG�XVH�SROLFLHV�DQG�SODQV��UHVWULFWLQJ�DGGLWLRQDO
GHYHORSPHQWV�LQ�FHUWDLQ�DUHDV��

7KH�&RPPXQLW\�$FWLRQ�3URJUDPPH�RQ�5RDG�6DIHW\��&(&��������DLPV�WR�UHGXFH�WKH�DQQXDO
QXPEHU�RI�IDWDOLWLHV�IURP�URDG�DFFLGHQWV�E\�DW�OHDVW��������IURP�FXUUHQW�OHYHOV�
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6RXUFH��(($�(7&�$(��1092&V�DQG�12
[
���DQG�(XURVWDW��&2

�
��SDVVHQJHU�NP��WRQQH��NP�

• *URZLQJ�WUDQVSRUW�YROXPHV�DQG�OLPLWHG�LPSURYHPHQWV�LQ�RYHUDOO�HQHUJ\�HIILFLHQF\�KDYH
UHVXOWHG�LQ�D�GUDPDWLF�JURZWK�LQ�HQHUJ\�XVH�GXULQJ�WKH�SDVW�GHFDGH��7KLV�KDV�OHG�WR
LQFUHDVHG�HPLVVLRQV�RI�JUHHQKRXVH�JDVHV��GXH�WR�WKH�RYHUZKHOPLQJ�UHOLDQFH�RQ�IRVVLO�IXHOV�
7KLV�WUHQG�MHRSRUGLVHV�WKH�(8�PHHWLQJ�LWV�.\RWR�3URWRFRO�WDUJHWV�RI�������UHGXFWLRQV�LQ
JUHHQKRXVH�JDV�HPLVVLRQV�E\����������

• (PLVVLRQV�RI�1092&V�DQG�12
[
�KDYH�GHFOLQHG�DV�D�UHVXOW�RI�WHFKQRORJLFDO�LPSURYHPHQWV�

EXW�WKLV�KDV�EHHQ�SDUWO\�RIIVHW�E\�JURZLQJ�WUDQVSRUW��$OWKRXJK�WKHUH�KDYH�EHHQ
LPSURYHPHQWV�IRU�FHUWDLQ�SROOXWDQWV��XUEDQ�DLU�TXDOLW\�UHPDLQV�SRRU�LQ�PRVW�(XURSHDQ
FLWLHV�

• 7UDQVSRUW�LQIUDVWUXFWXUH�LQFUHDVLQJO\�WDNHV�ODQG�IURP�RWKHU�XVHV�VXFK�DV�DJULFXOWXUH�DQG
UHFUHDWLRQ��7KH�LQFUHDVLQJ�GHQVLW\�DQG�XVH�RI�WKH�LQIUDVWUXFWXUH�QHWZRUNV�LPSRVHV�DOVR�D
VLJQLILFDQW�WKUHDW�WR�QDWXUH�FRQVHUYDWLRQ��ODQG�LQ�WKH�(8�LV�LQFUHDVLQJO\�EHLQJ�IUDJPHQWHG
�WKXV�GLVWXUELQJ�KDELWDWV�DQG�FRPPXQLWLHV���DQG�SURWHFWHG�DUHDV�DUH�EHLQJ�SXW�XQGHU
LQFUHDVLQJ�SUHVVXUH���DERXW������RI�SURWHFWHG�ELUG�DUHDV�DUH�FORVH�WR�PDMRU�LQIUDVWUXFWXUHV�

• 1RLVH�DQQR\DQFH�IURP�WUDQVSRUW�LV�LQFUHDVLQJ�ZLWK�WUDIILF�JURZWK��HVSHFLDOO\�QHDU�URDGV�
UDLOZD\V�DQG�DLUSRUWV��,W�KDV�EHHQ�UHSRUWHG�WR�DIIHFW�KXPDQ�KHDOWK�DQG�ZLOGOLIH�

• 7UDQVSRUW�DFFLGHQW�IDWDOLWLHV�KDYH�GHFUHDVHG�PDUNHGO\�GXULQJ�WKH�����V��LQ�VSLWH�RI�ULVLQJ
WUDIILF�YROXPHV��EXW�URDG�DFFLGHQWV�VWLOO�FODLPHG�VRPH��������OLYHV�LQ�WKH�(8�LQ������

• (QYLURQPHQWDO�WKUHDWV�IURP�WUDQVSRUW�FRQWLQXH�WR�EH�FORVHO\�OLQNHG�WR�WUDQVSRUW�YROXPHV�
7KLV�HPSKDVLVHV�WKH�QHHG�IRU�FRUUHFWLYH�SROLF\�PHDVXUHV��ZKLFK�DLP�ERWK�DW�LPSURYHG�HFR�
HIILFLHQF\�E\�WHFKQLFDO�PHDQV�DQG�DW�UHGXFLQJ�WKH�JURZWK�LQ�WUDQVSRUW�GHPDQG�WKURXJK
LPSURYHG�WUDQVSRUW�SULFLQJ��EHWWHU�LQWHJUDWLRQ�RI�ODQG�XVH�DQG�WUDQVSRUW�SODQQLQJ�
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,QGLFDWRU��� (QHUJ\�FRQVXPSWLRQ

.H\�PHVVDJH
• 7UDQVSRUW�LV�RQH�RI�WKH�PDLQ�HQHUJ\�FRQVXPLQJ�VHFWRUV�LQ�WKH�(8��RYHU�����RI�WRWDO�ILQDO

HQHUJ\�FRQVXPSWLRQ�LQ��������,W�LV�JURZLQJ�DW�DERXW�����SHU�DQQXP��(QHUJ\�XVH�LQ�WKH
VHFWRU�LV�GRPLQDWHG�E\�URDG�WUDQVSRUW�������

)LJXUH�)5(,*+7�'(0$1' )LQDO�HQHUJ\�FRQVXPSWLRQ�E\�WUDQVSRUW�PRGH
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6RXUFH� (XURVWDW

1RWH��2LO�DQG�JDV�SLSHOLQHV�RQO\�DFFRXQW�IRU�VRPH������RI�WRWDO�HQHUJ\�XVH�E\�WUDQVSRUW�DQG�DUH�QRW
LQFOXGHG�LQ�WKH�FKDUW�

2EMHFWLYH
• UHGXFH�FRXSOLQJ�EHWZHHQ�WUDQVSRUW�DFWLYLW\�DQG�HFRQRPLF�JURZWK

'HILQLWLRQ
• )LQDO�HQHUJ\�FRQVXPSWLRQ�E\�WUDQVSRUW�PRGH��URDG��DYLDWLRQ��PDULQH��UDLO�DQG�LQODQG

ZDWHUZD\V���H[SUHVVHG�LQ�PLOOLRQV�RI�WRQQHV�RI�FUXGH�RLO�HTXLYDOHQW�

1RWH��PDULQH�EXQNHUV��WKH�DPRXQW�RI�HQHUJ\�FDUULHG�LQ�PDULQH�EXQNHUV��GRHV�QRW�QHFHVVDULO\
UHIOHFW�WKH�PDULQH�DFWLYLW\�RI�WKH�FRXQWU\�LQ�ZKLFK�WKH�EXQNHUV�DUH�ORFDWHG��7KH�VDPH�PD\�EH
WUXH��WR�D�OHVVHU�H[WHQW��IRU�DYLDWLRQ��,QODQG�ZDWHUZD\V�PD\�LQFOXGH�VRPH�FRDVWDO�VKLSSLQJ�

3ROLF\�DQG�WDUJHWV
7UDQVSRUW�LV�QHDUO\�IXOO\��������GHSHQGHQW�RQ�IRVVLO�IXHOV��DQG�FRQWULEXWHV�VLJQLILFDQWO\�WR
HPLVVLRQV�RI�JUHHQKRXVH�JDVHV��DFLGLI\LQJ�VXEVWDQFHV��R]RQH�SUHFXUVRUV�DQG�RWKHU�DLU
SROOXWDQWV��DQG�WR�WKH�GHSOHWLRQ�RI�IRVVLO�IXHO�UHVRXUFHV��7KH�&RPPRQ�7UDQVSRUW�3ROLF\·V
DFWLRQ�SURJUDPPH�KLJKOLJKWV�WKH�QHHG�WR�¶UHGXFH�WKH�GHSHQGHQFH�RI�HFRQRPLF�JURZWK�RQ
LQFUHDVHV�LQ�WUDQVSRUW�DFWLYLW\�DQG�DQ\�VXFK�LQFUHDVHV�RQ�HQHUJ\�FRQVXPSWLRQ·�DQG�FDOOV�IRU�WKH
GHYHORSPHQW�RI�¶OHVV�HQYLURQPHQWDOO\�GDPDJLQJ�HQHUJ\�DOWHUQDWLYHV·��$Q�LPSRUWDQW�SROLF\
GHYHORSPHQW�LV�WKH�YROXQWDU\�DJUHHPHQWV�ZLWK�WKH�FDU�LQGXVWU\��&20����������ZKLFK�DLP�WR
UHGXFH�&2��HPLVVLRQV�IURP�QHZ�SDVVHQJHU�FDUV��DQG�WKHUHIRUH�UHGXFH�HQHUJ\�FRQVXPSWLRQ��

)XUWKHU�PHDVXUHV��WDUJHWV�DQG�JRDOV�DLPHG�DW�UHGXFLQJ�HQHUJ\�FRQVXPSWLRQ�H[LVW�DW�WKH
QDWLRQDO�OHYHO�>,($������@��IRU�LQVWDQFH�
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• WKH�*HUPDQ�DXWRPRELOH�LQGXVWU\�LV�FRPPLWWHG�WR�D�����UHGXFWLRQ�LQ�IXHO�FRQVXPSWLRQ�RI
QHZ�FDUV�EXLOW�DQG�VROG�LQ�*HUPDQ\�EHWZHHQ������DQG������

• WKH�,WDOLDQ�*RYHUQPHQW�KDV�GHYHORSHG�D�YROXQWDU\�SURJUDPPH��MRLQWO\�ZLWK�WKH�PDMRU
,WDOLDQ�PDQXIDFWXUHU�),$7��WR�PDNH�PRUH�HIILFLHQW�YHKLFOHV�DYDLODEOH�

,Q�DGGLWLRQ�WR�WHFKQRORJLFDO�LPSURYHPHQWV��VRPH�0HPEHU�6WDWHV�DUH�LPSOHPHQWLQJ�RWKHU
PHDVXUHV�WR�LPSURYH�WKH�VHFWRU·V�HQHUJ\�HIILFLHQF\��VXFK�DV�SURPRWLQJ�SXEOLF�WUDQVSRUW��UDLO
DQG�LQODQG�ZDWHUZD\V��ILQDQFLDO�VXSSRUW�IRU�WKH�SXUFKDVH�RI�IXHO�HIILFLHQW�YHKLFOHV��WUDIILF
FRQWURO�DQG�UDWLRQDOLVDWLRQ�RI�XUEDQ�WUDQVSRUW�

)LQGLQJV
(QHUJ\�FRQVXPSWLRQ�E\�WKH�WUDQVSRUW�VHFWRU�UHDFKHG�0WRH�����LQ�������RU�VRPH�����RI�WRWDO
ILQDO�HQHUJ\�XVH�

7UDQVSRUW�LV�WKH�IDVWHVW�JURZLQJ�HQHUJ\�FRQVXPHU�LQ�WKH�(8��LW�JUHZ�E\�PRUH�WKDQ��������
DQQXDOO\��GXULQJ������������ZKLOH�FRQVXPSWLRQ�E\�WKH�UHPDLQLQJ�HFRQRPLF�VHFWRUV�RQO\�URVH
E\������3HU�FDSLWD�HQHUJ\�FRQVXPSWLRQ�E\�WUDQVSRUW�LQ������ZDV�VOLJKWO\�EHORZ�WKH�2(&'
DYHUDJH�

7KH�LQFUHDVLQJ�XVH�RI�KHDYLHU�DQG�PRUH�SRZHUIXO�FDUV�LV�FRQWULEXWLQJ�WR�WKH�JURZLQJ
LPSRUWDQFH�RI�URDG�YHUVXV�RWKHU�PRGHV�DQG�KDV�RIIVHW�LPSURYHPHQWV�LQ�IXHO�HFRQRP\�²�PRVWO\
UHODWHG�WR�HQJLQH�WHFKQRORJ\��VHH�LQGLFDWRU�����

1R�EUHDNGRZQ�RI�HQHUJ\�GDWD�IRU�SDVVHQJHU�DQG�IUHLJKW�WUDQVSRUW�LV�DYDLODEOH�DW�(XURVWDW��EXW
,($�GDWD�VKRZ�WKDW�SDVVHQJHU�WUDQVSRUW�DFFRXQWV�IRU����WR�����RI�WRWDO�HQHUJ\�XVH�E\
WUDQVSRUW��(QHUJ\�XVH�E\�IUHLJKW�LV�JURZLQJ�DW�WKH�IDVWHVW�UDWH��ERWK�LQ�UHODWLYH�WHUPV�DQG�ZLWK
UHVSHFW�WR�SDVVHQJHU�WUDQVSRUW�

,Q�WKH�SHULRG�����������HQHUJ\�FRQVXPSWLRQ�E\�

• URDG�WUDQVSRUW�LQFUHDVHG�E\�PRUH�WKDQ������LQ�/X[HPERXUJ�DQG�3RUWXJDO��DV�D�UHVXOW�RI
ULVLQJ�FDU�RZQHUVKLS�OHYHOV�DQG�ORZHU�URDG�IXHO�SULFHV�LQ�/X[HPERXUJ��FRPSDUHG�WR
QHLJKERXULQJ�0HPEHU�6WDWHV��2QO\�6ZHGHQ�H[SHULHQFHG�JURZWK�UDWHV�OHVV�WKDQ�����

• PDULQH�EXQNHULQJ�LQFUHDVHG�LQ�,UHODQG��������DQG�'HQPDUN���������FRQWLQXHG�WR�ULVH�LQ
*UHHFH��6ZHGHQ��%HOJLXP�DQG�6SDLQ��PRUH�WKDQ��������DQG�GHFOLQHG�RQO\�LQ�*HUPDQ\�
,UHODQG�DQG�)LQODQG��LQ�DEVROXWH�OHYHOV��LW�LV�LQ�%HOJLXP��*UHHFH��6SDLQ�DQG�HVSHFLDOO\�WKH
1HWKHUODQGV�ZKHUH�FRQVXPSWLRQ�E\�PDULQH�EXQNHUV�LV�KLJK�

• DLU�WUDQVSRUW�LQFUHDVHG�E\�QHDUO\������LQ�/X[HPERXUJ��DQG�E\�EHWZHHQ�����DQG������LQ
WKH�1HWKHUODQGV��%HOJLXP��$XVWULD�DQG�,UHODQG��QO\�3RUWXJDO�VKRZHG�YDOXHV�EHORZ������LQ
DEVROXWH�OHYHOV��LW�LV�LQ�*HUPDQ\��)UDQFH�DQG�WKH�8QLWHG�.LQJGRP�ZKHUH�HQHUJ\
FRQVXPSWLRQ�E\�DYLDWLRQ�LV�KLJKHU�

• UDLO�LQFUHDVHG�PDUNHGO\�LQ�,UHODQG��������DQG�LQ�6SDLQ��WKH�1HWKHUODQGV�DQG�,WDO\��EHWZHHQ
���DQG�������DQG�GHFOLQHG�LQ�%HOJLXP��*HUPDQ\��6ZHGHQ��/X[HPERXUJ�DQG�)LQODQG
�ZKHUH�HQHUJ\�FRQVXPSWLRQ�GHFUHDVHG�E\�DERXW������

• LQODQG�QDYLJDWLRQ�LQFUHDVHG�VWHDGLO\�LQ�)UDQFH��E\�PRUH�WKDQ�������DQG��WR�D�OHVVHU�H[WHQW�
6SDLQ��%HOJLXP�DQG�*UHHFH��EHWZHHQ����DQG��������DQG�RQO\�GHFUHDVHG�LQ�3RUWXJDO�
)LQODQG��DQG�QRWDEO\�*HUPDQ\�DQG�6ZHGHQ�

,Q������WKH�UDQJH�RI�PRGDO�VSOLWV�RI�HQHUJ\�XVH�ZHUH�

• URDG�WUDQVSRUW��PRUH�WKDQ�����LQ�$XVWULD��,WDO\��*HUPDQ\�DQG�/X[HPERXUJ��OHVV�WKDQ����
LQ�6SDLQ��'HQPDUN��%HOJLXP��*UHHFH�DQG�WKH�1HWKHUODQGV�

• DYLDWLRQ��PRUH�WKDQ�����LQ�/X[HPERXUJ�DQG�WKH�8QLWHG�.LQJGRP��DQG�OHVV�WKDQ�����LQ
*HUPDQ\��6ZHGHQ��%HOJLXP��$XVWULD�DQG�,WDO\�



)LQDO�GUDIW��

• LQODQG�QDYLJDWLRQ��PRUH�WKDQ����LQ�*UHHFH�DQG�6SDLQ��DQG�LQVLJQLILFDQW�LQ�3RUWXJDO�
*HUPDQ\��/X[HPERXUJ�DQG�$XVWULD��QRWH�WKDW�¶LQODQG�QDYLJDWLRQ·�FRYHUV�ERWK�LQODQG
ZDWHUZD\V�DQG�QDWLRQDO�VHD�WUDIILF��

• UDLO��OHVV�WKDQ����LQ�DOO�0HPEHU�6WDWHV�H[FHSW�$XVWULD��QHDUO\�����

7KH�ER[�6$9(�)5(,*+7��ZKLFK�VXPPDULVHV�WKH�UHVXOWV�RI�D�FDVH�VWXG\�LQ�WKH�8.��VXJJHVWV
WKDW�WKHUH�LV�VFRSH�IRU�HQHUJ\�VDYLQJV�ZKLFK�FRXOG�KDYH�VLJQLILFDQW�EHQHILWV�LI�ZLGHO\
LPSOHPHQWHG�WKURXJKRXW�WKH�(8�

%R[��6$9(�)5(,*+7 (QHUJ\�VDYLQJV�IURP�LQWHJUDWHG�ORJLVWLFV�PDQDJHPHQW

7HVFR�LV�RQH�RI�%ULWDLQ·V�ODUJHVW�IRRG�UHWDLOHUV��7KURXJK�WKH�LPSOHPHQWDWLRQ�RI�LWV�6XSSOLHU
&ROOHFWLRQ�DQG�2QZDUG�6XSSO\�6FKHPHV��7HVFR�KDV�VXEVWDQWLDOO\�UHGXFHG�HQHUJ\�UXQQLQJ
PLOHDJH�WKDW�PLJKW�RWKHUZLVH�KDYH�EHHQ�DVVRFLDWHG�ZLWK�ERWK�SULPDU\�DQG�VHFRQGDU\
GLVWULEXWLRQ�ZLWKLQ�WKH�VXSSO\�FKDLQ��7KHVH�UHGXFWLRQV�KDYH�FXW�YHKLFOH�PLOHDJH�E\���PLOOLRQ
SHU�\HDU��VDYLQJ�����PLOOLRQ�OLWUHV�RI�IXHO�ZRUWK�PLOOLRQ�(85������WKDW�LV��D�FXW�LQ�&2

�

HPLVVLRQV�RI������WRQQHV�SHU�\HDU��

6RXUFH��'HSDUWPHQW�RI�WKH�(QYLURQPHQW�7UDQVSRUW�DQG�WKH�5HJLRQV��8QLWHG�.LQJGRP

)XWXUH�ZRUN
• (QHUJ\�XVH�E\�WUDQVSRUW�FRPSULVHV�GLUHFW�FRQVXPSWLRQ��YHKLFOH�RSHUDWLRQ��DQG�LQGLUHFW

FRQVXPSWLRQ��LQIUDVWUXFWXUH�SURYLVLRQ��YHKLFOH�PDQXIDFWXUH��YHKLFOH�DQG�LQIUDVWUXFWXUH
PDLQWHQDQFH�DQG�GLVSRVDO���3ULPDU\�HQHUJ\�FRQVXPSWLRQ�ZRXOG�WKHUHIRUH�SURYLGH�D�EHWWHU
EDVLV�IRU�FRPSDULQJ�WUDQVSRUW�PRGHV��+RZHYHU��HQHUJ\�FRQVXPSWLRQ�XVHG�LQ�SULPDU\
SURGXFWLRQ��H[WUDFWLRQ��DQG�WUDQVIRUPDWLRQ��UHILQHULHV��SRZHU�JHQHUDWLRQ��HWF���FDQQRW�DW
SUHVHQW�EH�DOORFDWHG�VSHFLILFDOO\�WR�WUDQVSRUW��6XFK�VWDWLVWLFV��FXUUHQWO\�RQO\�DYDLODEOH�DW�WKH
QDWLRQDO�OHYHO��DQG�QRW�DOZD\V�FRPSDUDEOH�DFURVV�0HPEHU�6WDWHV��ZRXOG�HQDEOH�D�EHWWHU
DSSUDLVDO�RI�HQHUJ\�FRQVXPSWLRQ�E\�WUDQVSRUW�IURP�D�OLIH�F\FOH�SHUVSHFWLYH�

• 1R�VSOLW�RI�HQHUJ\�FRQVXPSWLRQ�DFFRUGLQJ�WR�IUHLJKW�DQG�SDVVHQJHU�WUDQVSRUW�LV�FXUUHQWO\
DYDLODEOH�DW�(XURVWDW��6XFK�LQIRUPDWLRQ�ZRXOG�HQDEOH�D�EHWWHU�DVVHVVPHQW�RI�HQHUJ\
FRQVXPSWLRQ�E\�IUHLJKW�DQG�SDVVHQJHU�WUDQVSRUW�

• 7KH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��81)&&&��DQG�WKH
,QWHUQDWLRQDO�&LYLO�$YLDWLRQ�2UJDQL]DWLRQ��,&$2��KDYH�QRW�\HW�DJUHHG�RQ�WKH�QDWLRQDO
DOORFDWLRQ�RI�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�LQWHUQDWLRQDO�EXQNHU�IXHOV�IRU�DYLDWLRQ�DQG
PDULQH�XVH��7KHUH�DUH�WKHUHIRUH�FXUUHQWO\�QR�QDWLRQDO�UHGXFWLRQ�WDUJHWV�IRU�WKHVH�HPLVVLRQV
DQG�QR�FRPPLWPHQWV�IRU�LQWURGXFLQJ�UHGXFWLRQ�PHDVXUHV�
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%HOJLXP��)UDQFH��,WDO\�DQG�WKH�8QLWHG�.LQJGRP��LV�LQFOXGHG�

6RXUFH� (XURVWDW
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)LQDO�GUDIW��

,QGLFDWRU���� $LU�HPLVVLRQV

.H\�PHVVDJH
• &2

�
�HPLVVLRQV�IURP�WUDQVSRUW�LQ�WKH�(8�LQFUHDVHG�E\�����EHWZHHQ������DQG�������,I�WKLV

WUHQG�SHUVLVWV��WKLV�ZLOO�MHRSDUGLVH�WKH�(8�PHHWLQJ�LWV�WDUJHWV�XQGHU�WKH�.\RWR�3URWRFRO�

• 1092&�DQG�12[�HPLVVLRQV�KDYH�EHHQ�IDOOLQJ�VLQFH�������PDLQO\�GXH�WR�WKH�LQFUHDVHG�XVH
RI�H[KDXVW�FDWDO\VWV��+RZHYHU��WKLV�KDV�EHHQ�SDUWO\�RIIVHW�E\�WKH�ODUJH�JURZWK�LQ�WUDIILF
YROXPHV��0HHWLQJ�WKH�WDUJHWV�RI�WKH�(XURSHDQ�&RPPLVVLRQ·V������SURSRVDO�IRU�D�'LUHFWLYH
RQ�QDWLRQDO�HPLVVLRQ�FHLOLQJV�ZRXOG�UHTXLUH�IXUWKHU�HPLVVLRQ�GHFUHDVHV�
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2EMHFWLYHV
• PHHW�LQWHUQDWLRQDO�HPLVVLRQ�UHGXFWLRQ�WDUJHWV

'HILQLWLRQ
• $QQXDO�DLU�HPLVVLRQV�RI�FDUERQ�GLR[LGH��&2

�
���QLWURJHQ�R[LGHV��12

[
���QRQ�PHWKDQH

YRODWLOH�RUJDQLF�FRPSRXQGV��1092&V��DQG�VXOSKXU�GLR[LGH��62
�
��

• 7KLV�LQGLFDWRU�LV�EDVHG�RQ�GDWD�UHSRUWHG�E\�0HPEHU�6WDWHV�WR�LQWHUQDWLRQDO�FRQYHQWLRQV
DQG�WKH�&RPPLVVLRQ�

3ROLF\�DQG�WDUJHWV
$LU�HPLVVLRQV�IURP�WUDQVSRUW�FRQWULEXWH�VLJQLILFDQWO\�WR�FOLPDWH�FKDQJH��DFLGLILFDWLRQ�
SKRWRFKHPLFDO�SROOXWLRQ��JURXQG�OHYHO�R]RQH��DQG�SRRU�XUEDQ�DLU�TXDOLW\��$LUERUQH�SROOXWDQWV
KDYH�VHULRXV�DGYHUVH�HIIHFWV�RQ�KXPDQ�KHDOWK�DQG�HFRV\VWHPV��DQG�GDPDJH�EXLOGLQJ�PDWHULDOV�

$W�WKH�LQWHUQDWLRQDO�OHYHO��WKUHH�&RQYHQWLRQV�DUH�LQ�SODFH�WR�FXUE�FOLPDWH�FKDQJH��DFLGLILFDWLRQ�
HXWURSKLFDWLRQ�DQG�DLU�SROOXWLRQ�IURP�KXPDQ�DFWLYLWLHV��LQFOXGLQJ�WUDQVSRUW�

• WKH�.\RWR�3URWRFRO��XQGHU�WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH
�81)&&&���,QGXVWULDOLVHG�FRXQWULHV�DJUHHG�WR�UHGXFH�WKHLU�HPLVVLRQV�RI�VL[�JUHHQKRXVH
JDVHV�E\�����IURP������OHYHOV�E\������������7KH�(8�LV�FRPPLWWHG�WR�D�UHGXFWLRQ�RI�����
,Q������WKH�(8�0HPEHU�6WDWHV�DJUHHG�D�V\VWHP�RI�¶EXUGHQ·��RU�¶WDUJHW·��VKDULQJ��DOORZLQJ
VRPH�0HPEHU�6WDWHV�DQ�LQFUHDVH�LQ�JUHHQKRXVH�JDV�HPLVVLRQV��ZKLOH�RWKHUV�DUH�FRPPLWWHG
WR�ODUJHU�UHGXFWLRQV�WKDQ������7KH�SURWRFRO�ZDV�DGRSWHG�LQ������DQG�KDV�EHHQ�VLJQHG�E\
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PDQ\�FRXQWULHV�EXW�VLQFH�RQO\�IHZ�KDYH�UDWLILHG�LW��LW�LV�QRW�\HW�LQ�IRUFH��7KH�3URWRFRO�GRHV
QRW�DGGUHVV�JUHHQKRXVH�HPLVVLRQV�IURP�LQWHUQDWLRQDO�PDULQH�DQG�DLU�WUDQVSRUW�

• WKH�&RQYHQWLRQ�RQ�/RQJ�UDQJH�7UDQVERXQGDU\�$LU�3ROOXWLRQ��XQGHU�WKH�8QLWHG�1DWLRQV
(FRQRPLF�&RPPLVVLRQ�IRU�(XURSH��81(&(�&/57$3��DQG�SDUDOOHO�&RPPXQLW\�LQLWLDWLYHV�
DLPHG�DW�FXUELQJ�DFLGLILFDWLRQ��HXWURSKLFDWLRQ�DQG�JURXQG�OHYHO�R]RQH���8QGHU�&/57$3
VHYHUDO�3URWRFROV�DUH�LQ�IRUFH�IRU�(XURSHDQ�FRXQWULHV��LQFOXGLQJ�WKH�(8�DQG�LWV�0HPEHU
6WDWHV��UHTXLULQJ�UHGXFWLRQV�RI�HPLVVLRQV�RI�62

�
��1092&V�DQG�12

[
��H[SUHVVHG�DV�QDWLRQDO

HPLVVLRQ�FHLOLQJV�RU�SHUFHQWDJH�UHGXFWLRQV��7KH�(8�DOVR�KDV�VHW�WDUJHWV�ZLWKLQ�WKH��($3�
,Q�0D\������WKH�&RPPLVVLRQ�SUHVHQWHG�D�SURSRVDO�IRU�D�'LUHFWLYH�RQ�QDWLRQDO�HPLVVLRQ
FHLOLQJV��1(&'��IRU�WKH�VDPH�SROOXWDQWV�DQG�DOVR�IRU�1+

�
��RI�ZKLFK�WUDQVSRUW�LV�QRW�D

VRXUFH���ZKLFK�DUH�PRUH�VWULFW�WKDQ�WKH�FXUUHQW�DJUHHG�WDUJHWV��7KH�SURSRVDO�KDV�QRW�\HW
EHHQ�DGRSWHG�E\�WKH�&RXQFLO��3DUDOOHO�ZLWK�&/57$3��GUDIW�QDWLRQDO�HPLVVLRQ�FHLOLQJV�IRU
PDQ\�(XURSHDQ�FRXQWULHV��LQFOXGLQJ�(8�0HPEHU�6WDWHV��ZHUH�DJUHHG�LQ�6HSWHPEHU�����
LQ�D�QHZ�PXOWL�SROOXWDQW�3URWRFRO�IRU�WKHVH�IRXU�SROOXWDQWV��7KLV�3URWRFRO�LV�H[SHFWHG�WR�EH
DGRSWHG�LQ�1RYHPEHU�������)RU�PRVW�(8�0HPEHU�6WDWHV�WKH�WDUJHWV�DUH�OHVV�VWULFW�WKDQ
WKRVH�LQ�WKH�SURSRVHG�'LUHFWLYH�

• WKH�,QWHUQDWLRQDO�&RQYHQWLRQ�IRU�WKH�3UHYHQWLRQ�RI�3ROOXWLRQ�IURP�6KLSV��0$532/���$
QHZ�SURWRFRO�WR�UHGXFH�SROOXWLRQ�HPLVVLRQV��12

[
��62

�
��IURP�VKLSV�ZDV�SURSRVHG�LQ������

EXW�WKLV�KDV�QRW�\HW�EHHQ�DGRSWHG�

$OO�WKH�LQWHUQDWLRQDO�HPLVVLRQ�UHGXFWLRQ�WDUJHWV�LQ�7DEOH�(0,6�7$5*�DSSO\�WR�WRWDO�QDWLRQDO
HPLVVLRQV��&RXQWULHV�DUH�UHVSRQVLEOH�IRU��DOORFDWLQJ�HPLVVLRQ�UHGXFWLRQV�WR�VHFWRUV��VXFK�DV
HQHUJ\��LQGXVWU\�DQG�WUDQVSRUW�

&RPPXQLW\�SROLFLHV�WR�FXUE�DLU�SROOXWLRQ�IURP�URDG�WUDIILF�KDYH�EHHQ�IUDPHG�DURXQG�WKH
$XWR�2LO�3URJUDPPH�,��ZKLFK�LV�QRZ�FRPSOHWHG��DQG�WKH�$XWR�2LO�3URJUDPPH�,,��ZLWK�LWV
SURSRVHG�IROORZ�XS�SURJUDPPH�¶&OHDQ�$LU�IRU�(XURSH·�

$W�WKH�0HPEHU�6WDWH�OHYHO��$XVWULD�>%08������@�DQG�WKH�1HWKHUODQGV�>9520������@�KDYH
LQWURGXFHG�HPLVVLRQ�UHGXFWLRQ�WDUJHWV�IRU�12

[
�IURP�ERWK�URDG�DQG�QRQ�URDG�WUDQVSRUW��VRPH

����UHGXFWLRQ�IURP������OHYHOV�E\��������7DUJHWV�IRU�WKH�UHGXFWLRQ�RI�1092&�HPLVVLRQV
KDYH�DOVR�EHHQ�DGRSWHG������UHGXFWLRQ�IURP������OHYHOV�E\������LQ�ERWK�0HPEHU�6WDWHV��,Q
WKH�1HWKHUODQGV�WKH�JRYHUQPHQW�KDV�DOVR�DGRSWHG�D�&2

��
HPLVVLRQ�UHGXFWLRQ�WDUJHW�IRU�URDG

WUDQVSRUW������E\������IURP������OHYHOV��



*URXS����(QYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW

)LQDO�GUDIW��

7DEOH�(0,6�7$5* 7RWDO�(8���DLU�HPLVVLRQV�UHGXFWLRQ�WDUJHWV

3ROOXWDQW %DVH�\HDU 7DUJHW�\HDU 5HGXFWLRQ
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127(6� ��7KH�.\RWR�3URWRFRO����JUHHQKRXVH�JDVHV��&2
�
��&+

�
��1

�
2��+)&V��3)&V��6)

�
���7KH���

UHGXFWLRQ�WDUJHW�DSSOLHV�WR�&RPPXQLW\�HPLVVLRQV�WRWDO��0HPEHU�6WDWH�WDUJHWV�DUH�GLIIHUHQW�
DV�DJUHHG�LQ�WKH������(8�EXUGHQ�VKDULQJ��

��7DUJHW�RI�WKH������6HFRQG�6XOSKXU�3URWRFRO��EDVHG�RQ�D�����JDS�FORVXUH�RI�WKH�H[FHHGDQFH
RI�FULWLFDO�ORDGV�IRU�HFRV\VWHPV�IRU�VXOSKXU�GHSRVLWLRQ��7KLV�LQFOXGHV�GLIIHUHQW�HPLVVLRQ
FHLOLQJV�IRU�HDFK�0HPEHU�6WDWH�DQG�FRUUHVSRQGV�WR�D�����HPLVVLRQ�UHGXFWLRQ�IRU�WKH
&RPPXQLW\��(8����E\�������IURP������OHYHOV�

��7DUJHWV�DUH�WKH�VDPH�IRU�LQGLYLGXDO�(8�0HPEHU�6WDWHV�DQG�IRU�WKH�&RPPXQLW\��(8���

��7DUJHWV�IURP�WKH�(XURSHDQ�&RPPLVVLRQ·V������SURSRVDO�IRU�D�QDWLRQDO�HPLVVLRQ�FHLOLQJV
'LUHFWLYH��1(&'���7KHVH�DUH�EDVHG�RQ�WKH�DSSURDFK�RI�FORVLQJ�WKH�JDS�EHWZHHQ
H[FHHGDQFHV�RI�FULWLFDO�ORDGV�IRU�DFLGLILFDWLRQ�DQG�HXWURSKLFDWLRQ�RI�HFRV\VWHPV�DQG
H[FHHGDQFHV�RI�WKUHVKROG�YDOXHV�IRU�R]RQH�IRU�KXPDQ�KHDOWK�DQG�HFRV\VWHPV��7KH�WDUJHWV
DUH�GLIIHUHQW�IRU�HDFK�0HPEHU�6WDWH��UHGXFWLRQV�SUHVHQWHG�UHSRUWHG�KHUH�FRUUHVSRQG�WR�WKH
(8���HPLVVLRQ�UHGXFWLRQV��

���7DUJHWV�IURP�WKH�GUDIW�PXOWL�SROOXWDQW�3URWRFRO��6HSWHPEHU��������H[SHFWHG�WR�EH�DGRSWHG
LQ�1RYHPEHU�������7KH�DSSURDFK�IROORZHG�LV�WKH�VDPH�DV�IRU�WKH�1(&'��EXW�IRU�YDULRXV
(8�0HPEHU�6WDWHV�WKH�GUDIW�&/57$3�HPLVVLRQ�FHLOLQJV�DUH�OHVV�VWULFW�WKDQ�WKH�WDUJHWV�LQ
WKH�SURSRVHG�1(&'��������

6RXUFH��(($
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)LQGLQJV
&2

�

(PLVVLRQV�RI�&2
�
�IURP�WUDQVSRUW�LQ�WKH�(8�LQFUHDVHG�����WR�����ELOOLRQ�WRQQHV�������LQ�WKH

SHULRG������������DQ�LQFUHDVH�IURP����WR�����RI�WRWDO�PDQ�PDGH�HPLVVLRQV���7KLV�PDNHV�WKH
WUDQVSRUW�VHFWRU�WKH�IDVWHVW�JURZLQJ�VRXUFH�RI�HPLVVLRQV��)RU�FRPSDULVRQ��WKH�HQHUJ\�VHFWRU
FRQWULEXWHG�����RI�WRWDO�HPLVVLRQV�LQ�������DQG�WKH�LQGXVWU\�VHFWRU�����

6LQFH�WKH�&RPPXQLW\�WDUJHW�IRU�JUHHQKRXVH�JDVHV�XQGHU�WKH�.\RWR�3URWRFRO�FDQQRW�EH
DOORFDWHG�WR�&2

�
�RQO\��VHH�WDEOH�(0,6�7$5*���QRU�WR�D�VSHFLILF�VHFWRU��LW�LV�QRW�SRVVLEOH�WR

EHQFKPDUN�&2
�
�HPLVVLRQV�DJDLQVW�WKLV�WDUJHW��DQG�HYHQ�OHVV�VR�IRU�VHFWRUDO�HPLVVLRQV��

7KH�XSZDUG�WUHQG�LQ�&2��HPLVVLRQV�IURP�WUDQVSRUW�LV�GXH�WR�JURZLQJ�WUDIILF�YROXPHV��DV�WKHUH
KDV�EHHQ�YHU\�OLWWOH�FKDQJH�LQ�DYHUDJH�HQHUJ\�XVH�SHU�YHKLFOH�NLORPHWUH��VHH�LQGLFDWRU�����

3URMHFWHG�(8�&2��HPLVVLRQV�IRU������EDVHG�RQ�WKH�SUH�.\RWR�EDVHOLQH�VFHQDULR��LQFOXGLQJ
RQO\�SROLFLHV�DQG�PHDVXUHV�LQ�SODFH�LQ�������DUH�DERXW����DERYH�WKH������OHYHO��(($��������
(PLVVLRQV�IURP�WUDQVSRUW�DUH�IRUHFDVW�WR�LQFUHDVH�E\�����DERYH�WKH������OHYHO�E\�������7KLV
VKRZV�WKH�QHHG�IRU�IXUWKHU�SROLFLHV�DQG�PHDVXUHV�WR�DFKLHYH�WKH�.\RWR�3URWRFRO�WDUJHW��IRU�DOO
VHFWRUV��LQFOXGLQJ�WUDQVSRUW�

1092&V�DQG�12
[

)LJXUHV�(0,6�1092&V�DQG�(0,6�12[�LOOXVWUDWH�WKH�VHFWRUDO�EUHDNGRZQ�RI�1092&V�DQG
12

[��
HPLVVLRQV�EHWZHHQ������DQG�����

)LJXUH�(0,6�1092&V�
(PLVVLRQV�RI�1092&V�SHU�VHFWRU
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6RXUFH��(($�(7&�$(

(PLVVLRQV�RI�1092&V�IURP�WUDQVSRUW�IHOO�IURP�����PLOOLRQ�WRQQHV�LQ������������RI�WRWDO
HPLVVLRQV��WR�����PLOOLRQ�WRQQHV�LQ������������RI�WKH�WRWDO���7KHVH�UHGXFWLRQV��UHVXOWHG�IURP
WKH�LQWURGXFWLRQ�RI�FDWDO\VWV�RQ�QHZ�SHWURO�HQJLQHG�FDUV�DQG�VWULFWHU�UHJXODWLRQV�RQ�HPLVVLRQV
IURP�GLHVHO�YHKLFOHV��VHH��LQGLFDWRU������,QGXVWU\�FRQWULEXWHG����RI�WKH�WRWDO�LQ�������WKH
HQHUJ\�VHFWRU�OHVV�WKDQ������7KH�VHFWRU�¶RWKHU·�LQFOXGHV�PDLQO\�HPLVVLRQV�IURP�WKH�XVH�RI
VROYHQWV�ZLWKLQ�LQGXVWU\�DQG�KRXVHKROGV�

0HHWLQJ�WKH�WDUJHWV�RI�WKH�(XURSHDQ�&RPPLVVLRQ·V������SURSRVDO�IRU�D�'LUHFWLYH�RQ�QDWLRQDO
HPLVVLRQ�FHLOLQJV�ZRXOG�UHTXLUH�IXUWKHU�GHFUHDVHV�RI�HPLVVLRQV�IURP�WKH�WUDQVSRUW�VHFWRU�

7KH�SURMHFWHG�(8���WRWDO�1092&�HPLVVLRQV�IURP�WUDQVSRUW�IRU�������EDVHG�RQ�D�EDVHOLQH
VFHQDULR�DUH�DERXW�����EHORZ�WKH������OHYHO��(($���������:KHWKHU�WKH�FXUUHQW�DQG
SURSRVHG�GUDIW�WDUJHWV�IRU�WKH�(8�0HPEHU�6WDWHV�IRU�QDWLRQDO�HPLVVLRQV�ZLOO�EH�DFKLHYHG�E\
�����ZLOO�GHSHQG�RQ�WKH�LPSOHPHQWDWLRQ�RI�WKH�SROLFLHV�DQG�PHDVXUHV�ZKLFK�KDYH�EHHQ
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DGRSWHG��E\�DOO�UHOHYDQW�VHFWRUV��WUDQVSRUW��LQGXVWU\��HQHUJ\��KRXVHKROGV���DQG�WKH
LQWURGXFWLRQ�DQG�LPSOHPHQWDWLRQ�RI�DGGLWLRQDO�SROLFLHV�DQG�PHDVXUHV��$GRSWHG�PHDVXUHV
LQFOXGH�WKH�'LUHFWLYHV�RQ�HPLVVLRQV�IURP�FDUV��UHVXOWLQJ�IURP�WKH�$XWR�2LO�SURJUDPPH���WKH
6ROYHQWV�'LUHFWLYH��OLPLWLQJ�1092&�HPLVVLRQV�IURP�FHUWDLQ�LQVWDOODWLRQV�DQG�DFWLYLWLHV�DQG�WKH
'LUHFWLYH�RQ�6WDJH���FRQWUROV�RQ�JDVROLQH�VWRUDJH�DQG�GLVWULEXWLRQ�

(PLVVLRQV�RI�12[�IURP�WUDQVSRUW�IHOO�IURP�����WR�����PLOOLRQ�WRQQHV�LQ�WKH�SHULRG�����������
D������UHGXFWLRQ��7KHVH�UHGXFWLRQV�UHVXOWHG�IURP�WKH��LQWURGXFWLRQ�RI�FDWDO\VWV�RQ�QHZ�SHWURO�
HQJLQHG�FDUV�DQG�VWULFWHU�UHJXODWLRQV�IRU�HPLVVLRQV�IURP�GLHVHO�YHKLFOHV��VHH�LQGLFDWRU������7KH
FRQWULEXWLRQ�WR�WRWDO�HPLVVLRQV�LQFUHDVHG�RQO\�YHU\�VOLJKWO\��IURP����WR������RYHU�WKH�VDPH
SHULRG��7KH�HQHUJ\�VHFWRU�FRQWULEXWHG�VRPH�����RI�WKH�WRWDO�LQ�������WKH�LQGXVWU\�VHFWRU�����

0HHWLQJ�WKH�WDUJHWV�RI�WKH�(XURSHDQ�&RPPLVVLRQ·V������SURSRVDO�IRU�D�'LUHFWLYH�RQ�QDWLRQDO
HPLVVLRQ�FHLOLQJV�ZRXOG�UHTXLUH�IXUWKHU�GHFUHDVHV�RI�HPLVVLRQV�IURP�WKH�WUDQVSRUW�VHFWRU��7KH
SURMHFWHG�(8���WRWDO�12[�HPLVVLRQV�IURP�WUDQVSRUW�IRU������EDVHG�RQ�D�EDVHOLQH�VFHQDULR�DUH
DERXW�����EHORZ�WKH������OHYHO��(($���������$JDLQ��WKH�PHHWLQJ�RI�WKH�FXUUHQW�DQG
SURSRVHG�GUDIW�WDUJHWV�IRU�WKH�(8�0HPEHU�6WDWHV�E\������ZLOO�GHSHQG�RQ�WKH�LPSOHPHQWDWLRQ
RI�SROLFLHV�DQG�PHDVXUHV�WKDW�KDYH�EHHQ�DGRSWHG��E\�DOO�UHOHYDQW�VHFWRUV�

62
�

7RWDO�HPLVVLRQV�RI�62
�
�LQ�WKH�(8�IHOO�IURP������WR�����PLOOLRQ�WRQQHV�EHWZHHQ������DQG�����

�D�UHGXFWLRQ�RI�������7UDQVSRUW�FRQWULEXWHG�OHVV�WKDQ�����RI�WKH�WRWDO�LQ�������HQHUJ\����
DQG�LQGXVWU\������,QWHUQDWLRQDO�VKLS�WUDIILF�LV�UHVSRQVLEOH�IRU�PRVW�RI�WKH�WUDQVSRUW
FRQWULEXWLRQ�WR�62

�
�HPLVVLRQV��GXH�WR�WKH�XVH�RI�YHU\�KLJK�VXOSKXU�FRQWHQW��DURXQG������IXHOV�

7KH�FRQWULEXWLRQ�RI�PDULQH�WUDQVSRUW�WR�DFLGLI\LQJ�HPLVVLRQV��LV�GLVFXVVHG�IXUWKHU�LQ�ER[
$&,'�6+,3�

%R[�$&,'�6+,3 (PLVVLRQV�IURP�LQWHUQDWLRQDO�VKLS�WUDIILF

:KLOH�WKH�(XURSHDQ�&RPPLVVLRQ·V�VWUDWHJ\�WR�FRPEDW�DFLGLILFDWLRQ��&20��������UHFRJQLVHG
WKH�FRVW�HIIHFWLYHQHVV�RI�HPLVVLRQ�UHGXFWLRQV�IURP�VKLS�WUDIILF�FRPSDUHG�ZLWK�UHGXFWLRQV�RI
ODQG�EDVHG�HPLVVLRQV��VKLSSLQJ�DFFRXQWV�IRU�LQFUHDVLQJO\�ODUJHU�VKDUHV�RI�DFLGLI\LQJ�HPLVVLRQV�

,Q�DEVROXWH�YDOXHV�������GDWD���HPLVVLRQV�RI�62��DQG�12[�IURP�LQWHUQDWLRQDO�VKLS�WUDIILF�ZHUH
VLPLODU�LQ�PDJQLWXGH�WR�WKH�FRQWULEXWLRQ�RI�LQGLYLGXDO�ODUJH�FRXQWULHV��,QWHUQDWLRQDO�VKLS
WUDIILF�VRXUFHV�DFFRXQW�IRU�DERXW��������WR�WRWDO�GHSRVLWLRQ�RYHU�ZHVWHUQ�(XURSH��,I�QR�IXUWKHU
UHGXFWLRQV�DUH�DFFRPSOLVKHG��WKH�UHODWLYH�FRQWULEXWLRQ�RI�HPLVVLRQV�IURP�LQWHUQDWLRQDO�VKLS
WUDIILF�LV�H[SHFWHG�WR�GRXEOH�E\������

7KH�FRVW�RI�OLPLWLQJ�WKH�VXOSKXU�FRQWHQW�RI�PDULQH�EXQNHUV�LQ�WKH�1RUWK�6HD�DQG�WKH�%DOWLF�WR
������WKH�PD[LPXP�YDOXH�DFFHSWHG�E\�0$532/��KDV�EHHQ�HVWLPDWHG�DW�DERXW�PLOOLRQ�(85
���SHU�\HDU��(TXLYDOHQW�UHGXFWLRQV�LQ�WRWDO�HPLVVLRQV�IURP�ODQG�EDVHG�VRXUFHV��VXFK�DV�SRZHU
VWDWLRQV��ZRXOG�FRVW�DERXW�PLOOLRQ�(85������SHU�\HDU�
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6RXUFH�� (($� �������� 81(&(� &R�RSHUDWLYH� 3URJUDPPH� IRU� 0RQLWRULQJ� DQG� (YDOXDWLRQ� RI� WKH� /RQJ
5DQJH�7UDQVPLVVLRQ�RI�$LU�3ROOXWLRQ�LQ�(XURSH��(0(3�

)XWXUH�ZRUN
• 1DWLRQDO�UHSRUWLQJ�RIWHQ�SURYLGHV�LQFRPSOHWH�WLPH�VHULHV�IRU�WKH�SHULRG�����������DQG

WKHVH�GDWD�KDYH�WKHUHIRUH�EHHQ�H[FOXGHG�IURP�WKLV�DQDO\VLV��'DWD�IRU�WKH�SHULRG������WR
�����DUH�PRUH�FRPSOHWH�DQG�SUHVHQW�IHZHU�LQFRQVLVWHQFLHV��7KH�TXDOLW\�RI�WKH�LQGLFDWRU
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,QGLFDWRU��� ([FHHGDQFH�RI�DLU�TXDOLW\�VWDQGDUGV

.H\�PHVVDJH
• $OWKRXJK�DLU�TXDOLW\�KDV�LPSURYHG�LQ�UHFHQW�GHFDGHV��DQG�SDUWLFXODUO\�LQ�WKH�ODUJH�XUEDQ

DUHDV���QHDUO\�DOO�XUEDQ�FLWL]HQV�VWLOO�H[SHULHQFH�H[FHHGDQFHV�RI�(8�XUEDQ�DLU�TXDOLW\
VWDQGDUGV�

)LJXUH�.(<�&+$57� 8UEDQ�SRSXODWLRQ�SRWHQWLDOO\�H[SRVHG�WR�H[FHHGDQFHV�RI
�SURSRVHG��(8�XUEDQ�DLU�TXDOLW\�VWDQGDUGV�������
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H[SRVXUH�IRU�D�SHUVRQ�SHUPDQHQWO\�LQ�DPELHQW�DLU��L�H��QRW��WDNLQJ�LQWR�DFFRXQW�WKH
LQGRRU�H[SRVXUH��

6RXUFH��(($������

2EMHFWLYH
• PHHW�(8�DLU�TXDOLW\�VWDQGDUGV

'HILQLWLRQ
• ([FHHGDQFHV�RI�(8�DLU�TXDOLW\�VWDQGDUGV�IRU�EHQ]HQH��&

�
+

��
���FDUERQ�PRQR[LGH��&2���OHDG

�3E���QLWURJHQ�GLR[LGH��12
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���R]RQH��2
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��DQG�SDUWLFXODWH�PDWWHU��30������

3ROLF\�DQG�WDUJHWV
7KH�WUDQVSRUW�VHFWRU�LV�D�PDMRU�VRXUFH�RI�DLU�SROOXWLRQ��DQG�WKH�GRPLQDQW�VRXUFH�LQ�XUEDQ
DUHDV��KDYLQJ�RYHUWDNHQ�WKH�FRPEXVWLRQ�RI�KLJK�VXOSKXU�FRDO��RLO�DQG�LQGXVWULDO�FRPEXVWLRQ
SURFHVVHV��([SRVXUH�WR�DLU�SROOXWLRQ�FDQ�FDXVH�DGYHUVH�KHDOWK�HIIHFWV��PRVW�DFXWH�LQ�FKLOGUHQ�
DVWKPDWLFV��DQG�WKH�HOGHUO\��:+2���������DQG�FDQ�GDPDJH�YHJHWDWLRQ��IROLDU�LQMXULHV�DQG
UHGXFWLRQV�LQ�\LHOG�DQG�VHHG�SURGXFWLRQ��DQG�PDWHULDOV��QRWDEO\��WKH�FXOWXUDO�KHULWDJH��

:LWKLQ�WKH�WUDQVSRUW�VHFWRU��URDG�WUDIILF�LV�WKH�PRVW�LPSRUWDQW�FRQWULEXWRU�WR�XUEDQ�DLU
SROOXWLRQ��:KLOH�QDWLRQDO�DQG�(8�UHJXODWLRQV�DLPHG�DW�DXWRPRELOH�HPLVVLRQ�UHGXFWLRQV��VXFK
DV�WKH�LQWURGXFWLRQ�RI�FDWDO\WLF�FRQYHUWHUV�RU�XQOHDGHG�SHWURO��KDYH�UHVXOWHG�LQ�FRQVLGHUDEO\

                                                          
�

�30����LV�WKH�IUDFWLRQ�RI�VXVSHQGHG�SDUWLFXODWH�PDWWHU�VDPSOHG�ZLWK�VL]H�VHOHFWLQJ�GHYLFH�ZLWK�D
����HIILFLHQF\�DW�DQ�DHURG\QDPLF�SDUWLFOH�GLDPHWHU�RI����PLFURPHWHU
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ORZHU�HPLVVLRQV�SHU�YHKLFOH��WKH�FRQWLQXRXV�H[SDQVLRQ�RI�WKH�YHKLFOH�IOHHW�LV�SDUWO\�RIIVHWWLQJ
WKHVH�LPSURYHPHQWV��VHH�LQGLFDWRU����

&RPPXQLW\�SROLFLHV�WR�FXUE�DLU�SROOXWLRQ�IURP�URDG�WUDIILF�KDYH�EHHQ�IUDPHG�DURXQG�WKH
$XWR�2LO�3URJUDPPH�,��ZKLFK�LV�QRZ�FRPSOHWHG��DQG�WKH�$XWR�2LO�3URJUDPPH�,,��ZLWK�LWV
SURSRVHG�IROORZ�XS�SURJUDPPH�¶&OHDQ�$LU�IRU�(XURSH·��$W�WKH�LQWHUQDWLRQDO�OHYHO��YDULRXV
SURWRFROV�XQGHU�WKH�*HQHYD�&RQYHQWLRQ�RQ�/RQJ�5DQJH�7UDQVERXQGDU\�$LU�3ROOXWLRQ
�&/57$3��VHW�HPLVVLRQ�UHGXFWLRQ�WDUJHWV�IRU�VSHFLILF�SROOXWDQWV�LQ�WKH�IRUP�RI�1DWLRQDO
(PLVVLRQ�&HLOLQJV�UHVXOWLQJ�IURP�D�FRVW�HIIHFWLYHQHVV�DQDO\VLV��7KH�&RPPLVVLRQ�KDV�SURSRVHG
VOLJKWO\�VWULFWHU�1DWLRQDO�(PLVVLRQ�&HLOLQJV�EDVHG�RQ�LWV�DFLGLILFDWLRQ�DQG�R]RQH�DEDWHPHQW
VWUDWHJ\��7KH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH�LV�DOVR�UHOHYDQW
VLQFH�PHDVXUHV�WR�UHGXFH�HPLVVLRQV�RI�JUHHQKRXVH�JDVHV�IURP�IXHO�FRQVXPSWLRQ�ZLOO�DW�WKH
VDPH�WLPH�UHGXFH�HPLVVLRQV�RI�RWKHU�FRPSRXQGV�

6HYHUDO�DLU�TXDOLW\�OLPLW�YDOXHV�IRU�DPELHQW�FRQFHQWUDWLRQV�KDYH�EHHQ�VHW�WR�SURWHFW�KXPDQ
KHDOWK��7KH�(&�)UDPHZRUN�'LUHFWLYH�RQ�$PELHQW�$LU�4XDOLW\�DQG�PDQDJHPHQW��������(&�
DQG�UHODWHG�GDXJKWHU�'LUHFWLYHV�DUH�EDVHG�RQ�:+2�UHFRPPHQGHG�WKUHVKROG�YDOXHV�

([FHHGDQFHV�RI�WKHVH�OLPLW�YDOXHV�KDYH�EHHQ�FDOFXODWHG��ZLWK�D�VLPSOH�PRGHO��DV�XVHG�LQ�WKH
$XWR�2LO���VWXG\���'H�/HHXZ�HW�DO���������7KH�PRGHO�FDOFXODWHV�XUEDQ�EDFNJURXQG
FRQFHQWUDWLRQV��UHSUHVHQWDWLYH�RI�WKH�OHYHOV�WR�ZKLFK�WKH�XUEDQ�SRSXODWLRQ�LV�H[SRVHG�LQ
DPELHQW�DLU��7KH�PRGHO�LQSXWV�DUH�UHJLRQDO�EDFNJURXQG�FRQFHQWUDWLRQV��XUEDQ�HPLVVLRQV
HVWLPDWHG�IURP�QDWLRQDO�HPLVVLRQV��DQG�PHWHRURORJLFDO�GDWD��7KH�UHVXOWV�KDYH�EHHQ�FRPSDUHG
WR�PHDVXUHG�YDOXHV��%\�FRPELQLQJ�FDOFXODWHG�YDOXHV�DQG�SRSXODWLRQ�GDWD��DQ�HVWLPDWH�ZDV
PDGH�RI�SRWHQWLDO�H[SRVXUH��L�H��WKH�H[SRVXUH�RI�SHRSOH�LI�WKH\�DUH�LQ�DPELHQW�DLU����KRXUV�D
GD\��0HDVXUHG�YDOXHV�ZHUH�IRXQG�WR�KDYH�LQVXIILFLHQW�VSDWLDO�FRYHUDJH�WR�HVWLPDWH�SRWHQWLDO
H[SRVXUH�WR�DLU�SROOXWLRQ�RI�WKH�XUEDQ�SRSXODWLRQ�LQ�WKH�(8�

7DEOH�$872�2,/ (QYLURQPHQWDO�REMHFWLYHV�XQGHU�WKH�$XWR�2LO�3URJUDPPH�,,

3ROOXWDQW $YHUDJLQJ
SHULRG

$LU�TXDOLW\�VWDQGDUGV�DQG�REMHFWLYHV /HJDO�VWDWXV
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KDYH�EHHQ�DPHQGHG�LQ�WKH�UHFHQWO\�DGRSWHG�GDXJKWHU�'LUHFWLYH���������(&��LQGLFDWHG�LQ
EUDFNHWV�

��� &RPPLVVLRQ�3URSRVDO�&20���������
��� &RPPLVVLRQ�3URSRVDO�&20���������

)LQGLQJV
$OWKRXJK�DLU�TXDOLW\�LQ�(XURSH��DQG�SDUWLFXODUO\�LQ�WKH�ODUJH�XUEDQ�DUHDV��KDV�LPSURYHG�LQ
UHFHQW�GHFDGHV��QHDUO\�DOO�XUEDQ�FLWL]HQV�VWLOO�H[SHULHQFH�H[FHHGDQFHV�RI�WKH�OLPLW�YDOXHV�OLVWHG
LQ�7DEOH�$872�2,/�>(($������@��$ERXW�����RI�WKH�XUEDQ�SRSXODWLRQ�H[SHULHQFH
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QXPEHU�RI�ODUJH�(XURSHDQ�FLWLHV
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7KH�(&�DLU�TXDOLW\�OLPLW�YDOXHV�ZHUH�H[FHHGHG�LQ������LQ�PRVW�(XURSHDQ�FLWLHV��KRZHYHU�SHDN
FRQFHQWUDWLRQV�DUH�GHFUHDVLQJ��,Q�PRVW�WKH�ODUJHU�FLWLHV�WKH�DYHUDJH�FLW\�EDFNJURXQG
FRQFHQWUDWLRQV��UHSUHVHQWDWLYH�IRU�WKH�XUEDQ�DUHD�DW�ODUJH��H[FHHGHG�(&�SURSRVHG�OLPLW�YDOXHV
�)LJXUH�$4�&,7,(6���)URP�WKH�OLPLWHG�GDWD��WKH�KLJKHVW�FRQFHQWUDWLRQV�DSSHDU�WR�RFFXU�LQ
VRPH�VRXWKHUQ�(XURSHDQ�FLWLHV��0DS����

%HQ]HQH

,Q������DERXW�KDOI�WKH�XUEDQ�SRSXODWLRQ�RI�WKH�(8�ZDV�H[SRVHG�WR�EHQ]HQH�OHYHOV�LQ�H[FHVV�RI
WKH�SURSRVHG�(&�OLPLW�YDOXH��0DS�����7KH�ODUJHVW�H[FHHGDQFHV�DUH�IRXQG�DW�VWUHHW�OHYHO�DQG�LQ
FDU�SDUNV��9DOLGDWLRQ�RI�WKH�EHQ]HQH�FDOFXODWLRQV�ZLWK�PHDVXUHPHQWV�LV�KDPSHUHG��SDUWO\�E\
WKH�VFDUFLW\�RI�GDWD��QRQH�RI�WKH�(($�PHPEHU�FRXQWULHV�KDV�VXEPLWWHG�EHQ]HQH�GDWD�WR�WKH
(XURSHDQ�GDWD�EDVH�$,5%$6(���DQG�SDUWO\�EHFDXVH�PHDVXUHPHQWV�DUH�IUHTXHQWO\�PDGH�DW
VWDWLRQV�QHDU�WUDIILF�URXWHV�ZKHUHDV�WKH�FDOFXODWLRQV�DUH�UHSUHVHQWDWLYH�RI�WKH�RYHUDOO�XUEDQ
HQYLURQPHQW��1HYHUWKHOHVV��WKHUH�LV�UHDVRQDEOH�DJUHHPHQW�ZLWK�PHDVXUHPHQWV��([FHHGDQFHV
PRVW�RIWHQ�RFFXU�LQ�WKH�PRUH�VRXWKHUQ�FRXQWULHV��7KH�KLJKHVW�FRQWULEXWLRQ�RI�WUDIILF�WR�WRWDO
EHQ]HQH�HPLVVLRQV�LV�DOVR�IRXQG�LQ�WKHVH�FRXQWULHV�

&DUERQ�PRQR[LGH

8UEDQ�DLU�FRQFHQWUDWLRQV�KDYH�FOHDUO\�IDOOHQ�GXULQJ�WKH�SDVW�GHFDGH��([FHHGDQFHV�RI�WKH
REMHFWLYH����KRXU�DYHUDJH�RI����PJ�P���KDYH�EHHQ�FDOFXODWHG�IRU����FLWLHV������RI�WKH�WRWDO
XUEDQ�(8�SRSXODWLRQ�LQ�DOO�WKH�FLWLHV�WKDW�ZHUH�LQFOXGHG�LQ�WKH�PRGHOOLQJ���$OO�RI�WKHVH�FLWLHV
LQ�WKH�VRXWKHUQ�SDUW�RI�(XURSH��PDS����
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)LQDO�GUDIW��

3DUWLFXODWH�PDWWHU��30����

7KH�(&�OLPLW�YDOXHV���ERWK�IRU�WKH�DQQXDO�DQG�IRU�WKH�GDLO\�30
��
�FRQFHQWUDWLRQV��DUH

IUHTXHQWO\�H[FHHGHG�E\�D�ODUJH�PDUJLQ��7KH�30
��
�PRGHO�FDOFXODWLRQ�UHVXOWV�WHQG�WR�EH�ORZHU

WKDQ�WKH�PHDVXUHPHQWV�DV�WKH�FRQWULEXWLRQV�RI�QDWXUDO�VRXUFHV��VHD�VDOW��UH�VXVSHQGHG�VRLO
SDUWLFOHV��DUH�QRW�DFFRXQWHG�IRU�LQ�WKH�PRGHO��7KH�DFWXDO�VLWXDWLRQ�ZLOO�WKHUHIRUH�HYHQ�EH�ZRUVH
WKDQ�0DS���LQGLFDWHV�

2]RQH

(SLVRGHV�RI�R]RQH�H[FHHGDQFH�RFFXU�RYHU�PRVW�SDUWV�RI�(XURSH�HYHU\�VXPPHU��'XULQJ�WKHVH
HSLVRGHV��PDQ\�RI�ZKLFK�ODVW�IRU�VHYHUDO�GD\V��R]RQH�FRQFHQWUDWLRQV�ULVH�WR�VHYHUDO�WLPHV�WKH
DYHUDJH�EDFNJURXQG�OHYHO�RYHU�ODUJH�DUHDV��7KUHVKROG�YDOXHV�VHW�IRU�WKH�SURWHFWLRQ�RI�KXPDQ
KHDOWK�DQG�YHJHWDWLRQ�DUH�IUHTXHQWO\�H[FHHGHG�E\�D�ODUJH�PDUJLQ��)LJXUH�$4�&,7,(6���2]RQH
FRQFHQWUDWLRQV�LQ�FLW\�FHQWUHV�DUH�RIWHQ�VOLJKWO\�ORZHU�WKDQ�WKRVH�LQ�VXEXUEV�DQG�UXUDO�DUHDV��DV
D�UHVXOW�RI�R]RQH�VFDYHQJLQJ�E\�QLWULF�R[LGH�IURP�WUDIILF��7UDIILF�HPLVVLRQV�RI�12

[
�DQG

1092&V�UHVXOW�LQ�HOHYDWHG�R]RQH�OHYHOV�GRZQZLQG�RI�WKH�FLW\��6HYHUDO�VRXWKHUQ�(XURSHDQ
FLWLHV�H[SHULHQFH�SHDN�R]RQH�OHYHOV�LQ�WKHLU�FHQWUHV�

/HDG

8UEDQ�FRQFHQWUDWLRQV�KDYH�GHFUHDVHG�LQ�WKH�SDVW�GHFDGH��,Q�����������RI�WKH�(8�XUEDQ
SRSXODWLRQ�FRXOG�KDYH�EHHQ�H[SRVHG�WR�DPELHQW�OHYHOV�LQ�H[FHVV�RI�WKH�OLPLW�YDOXH�RI�����µJ�P�

DQQXDO�DYHUDJH��DV�HVWLPDWHG�IURP�WKH�FLWLHV�FRYHUHG�E\�WKH�FDOFXODWLRQV�

)XWXUH�ZRUN
:KLOH�WKH�WUDQVSRUW�VHFWRU�LV�DQ�LPSRUWDQW�VRXUFH�RI�PDQ\�RI�WKH�SROOXWDQWV�GLVFXVVHG�DERYH�
WKH�VDPH�SROOXWDQWV�DOVR�FRPH�IURP�PDQ\�RWKHU�VHFWRUV��1R�GDWD�DUH�FXUUHQWO\�DYDLODEOH�RQ�WKH
UHODWLYH�VHFWRUDO�FRQWULEXWLRQV�WR�HPLVVLRQV��+RZHYHU��WKH�(($·V�*HQHUDOLVHG�(PSLULFDO
$SSURDFK��ZKLFK�LV�EHLQJ�GHYHORSHG�DQG�DSSOLHG�LQ�WKH�FRQWH[W�RI�WKH�¶&OHDQ�$LU�)RU�(XURSH·
SURJUDPPH��KDV�SURYLGHG�D�PHWKRGRORJ\�IRU�HVWLPDWLQJ�WKH�WUDQVSRUW�FRQWULEXWLRQ�WR�XUEDQ
DLU�SROOXWLRQ�

)LJXUH�$4�6(&1�VKRZV�VRPH�SUHOLPLQDU\�UHVXOWV�XVLQJ�WKLV�PHWKRGRORJ\��DVVXPLQJ�]HUR
SROOXWLRQ�IURP�URDG�WUDQVSRUW�LQ�D�JLYHQ�FLW\��8QGHU�WKLV�DVVXPSWLRQ��H[FHHGDQFHV�RI
WKUHVKROG�YDOXHV�IRU�W\SLFDO�WUDQVSRUW�UHODWHG�SROOXWDQWV�OLNH�12

�
��&2��DQG�EHQ]HQH�ZRXOG

GHFUHDVH�GUDPDWLFDOO\��EXW�WKHUH�ZRXOG�EH�OHVV�LPSDFW�RQ�30
��
�OHYHOV��PRVW�RI�ZKLFK�UHVXOW

IURP�SDUWLFOHV�WUDQVSRUWHG�RYHU�ORQJ�GLVWDQFHV�

)LJXUH�$4�6&(1 3UHOLPLQDU\�UHVXOWV�RI�WKH�~]HUR�WUDIILF��VFHQDULR��UHIHUHQFH�\HDU������

0 20 40 60 80 100

CO

Benzene

NO2

PM10

% of urban population potentially 
exposed

reference

"zero- traffic"
scenario

6RXUFH��(($��(7&�$4�������



*URXS����(QYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW

)LQDO�GUDIW��

0DSV
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)LQDO�GUDIW��



*URXS����(QYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW

)LQDO�GUDIW��

,QGLFDWRU���� 7UDIILF�QRLVH��H[SRVXUH�DQG�DQQR\DQFH

.H\�PHVVDJH
• $ERXW�����PLOOLRQ�SHRSOH�LQ�WKH�(8��PRUH�WKDQ�����RI�WKH�WRWDO�SRSXODWLRQ��DUH�H[SRVHG

WR�URDG�WUDIILF�QRLVH�OHYHOV�DERYH����/'1�G%��0RUH�WKDQ����PLOOLRQ�SHRSOH�DUH�H[SRVHG�WR
QRLVH�OHYHOV�DERYH����/'1�G%�

)LJXUH�12,6(�(;3 ��RI�SRSXODWLRQ�H[SRVHG�WR�GLIIHUHQW�URDG�WUDIILF�QRLV H�OHYHOV��(8�

0 5 10 15 20

55-65dB

65-75dB

>75dB

% of total EU population

6RXUFH��(($������

1RWH��WKH�FDWHJRU\�����G%�LV�QRW�LQFOXGHG�EHFDXVH�RI�ODFN�RI�GDWD�

2EMHFWLYH
• UHGXFH�QXPEHU�RI�SHRSOH�WKDW�DUH�H[SRVHG�WR�DQG�DQQR\HG�E\�KLJK�WUDIILF�QRLVH�OHYHOV

'HILQLWLRQ
· ��RI�SRSXODWLRQ�H[SRVHG�WR�IRXU�WUDQVSRUW�QRLVH�H[SRVXUH�OHYHOV��LQ�/'1���������G%�������

G%��������G%�DQG�!���G%�

· ��RI�SRSXODWLRQ�KLJKO\�DQQR\HG�E\�WUDIILF�QRLVH�RI�WKH�YDULRXV�PRGHV�

2EMHFWLYH�
· QR�SHUVRQ�VKRXOG�EH�H[SRVHG�WR�QRLVH�OHYHOV�ZKLFK�HQGDQJHU�KHDOWK�DQG�TXDOLW\�RI�OLIH

3ROLF\�DQG�WDUJHWV
1RLVH�DIIHFWV�SHRSOH�SK\VLRORJLFDOO\�DQG�SV\FKRORJLFDOO\��QRLVH�OHYHOV�DERYH����G%�/

$HT
�FDQ

LQIOXHQFH�ZHOO�EHLQJ��ZLWK�PRVW�SHRSOH�EHLQJ�PRGHUDWHO\�DQQR\HG�DW����G%�/$HT�DQG
VHULRXVO\�DQQR\HG�DW����G%�/$HT���/HYHOV�DERYH����G%�/$HT�DUH�GHWULPHQWDO�WR�KHDOWK��:+2�
�������2YHUDOO��WKH�H[WHUQDO�FRVWV�RI�URDG�DQG�UDLO�WUDIILF�QRLVH�KDYH�EHHQ�HVWLPDWHG�DW�VRPH
�����RI�*'3��(&07��������

                                                          
�

�/'1�L�H���D�GD\�QLJKW�OHYHO��LV�D�GHVFULSWRU�RI�QRLVH�OHYHO�EDVHG�RQ�WKH�HQHUJ\�HTXLYDOHQW�QRLVH�OHYHO��/HT��RYHU�WKH�ZKROH�GD\

ZLWK�D�SHQDOW\�RI����G%�$��IRU�QLJKW�WLPH�QRLVH��������������KUV�

/$HT�LV�HTXLYDOHQW�VRXQG�SUHVVXUH�OHYHO�LQ�G%�$�
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)LQDO�GUDIW��

&RPPXQLW\�QRLVH�HPLVVLRQ�OLPLWV�KDYH�EHHQ�FRQVLGHUDEO\�WLJKWHQHG�VLQFH������DQG�OHJLVODWLRQ
QRZ�VHWV�PD[LPXP�VRXQG�OHYHOV�IRU�PRWRU�YHKLFOHV��PRWRU�F\FOHV�DQG�DLUFUDIW��+RZHYHU�
PHWKRGRORJLFDO�LQFRQVLVWHQFLHV��QRQ�KDUPRQLVHG�LQGLFHV�DQG�LQDGHTXDWH�WHVWLQJ�SURFHGXUHV
IRU�YHKLFOHV��KDYH�KDPSHUHG�SURJUHVV�RQ�XUEDQ�DFRXVWLF�TXDOLW\�VWDQGDUGV�DQG�VHYHUHO\�OLPLW
WKH�DFFXUDF\�RI�QRLVH�DVVHVVPHQWV��7KH�*UHHQ�3DSHU�RQ�)XWXUH�1RLVH�3ROLF\��&20���������
ZDV�WKH�ILUVW�VWHS�LQ�WKH�GHYHORSPHQW�RI�D�QRLVH�SROLF\�

7KH�(XURSHDQ�&RPPLVVLRQ�LV�FXUUHQWO\�SUHSDULQJ�WKH�IXWXUH�&RPPXQLW\�QRLVH�SROLF\��DVVLVWHG
E\�D�QXPEHU�RI�ZRUNLQJ�JURXSV��7KH�SROLF\�ZLOO�IRFXV�RQ��LQGLFDWRUV��H[SRVXUH�LPSDFW
UHODWLRQVKLSV��FRPSXWDWLRQ�DQG�PHDVXUHPHQW��PDSSLQJ��H[FKDQJH�RI�H[SHULHQFH�RQ
DEDWHPHQW�DFWLRQ��UHVHDUFK�DQG�GHYHORSPHQW��DQG�FRVWV�DQG�EHQHILWV��7KH�IRUWKFRPLQJ
)UDPHZRUN�'LUHFWLYH�RQ�HQYLURQPHQWDO�QRLVH�PD\�UHTXLUH�DOO�FLWLHV�ZLWK�SRSXODWLRQ�DERYH�D
FHUWDLQ�WKUHVKROG��SRVVLEO\���������LQKDELWDQWV�ZLWK�D�GHQVLW\�RI�DW�OHDVW�������LQKDELWDQWV�SHU
NP���WR�SURGXFH�QRLVH�PDSV�TXDQWLI\LQJ�QRLVH�H[SRVXUH��6RPH�0HPEHU�6WDWHV�DUH�DOUHDG\
PRQLWRULQJ�QRLVH�DQG�VHWWLQJ�OLPLWV�WR�QRLVH�SROOXWLRQ�LQ�VHQVLWLYH�DUHDV�

)LQGLQJV
7UDIILF�QRLVH�UHPDLQV�D�PDMRU�HQYLURQPHQWDO�SUREOHP�DV�WUDQVSRUW�GHPDQG�FRQWLQXHV�WR�JURZ�
7KH�PDJQLWXGH�RI�H[SRVXUH�YDULHV�DFFRUGLQJ�WR�WKH�VRXUFHV��L�H��WUDQVSRUW�PRGH��

• LW�LV�HVWLPDWHG�WKDW�DSSUR[LPDWHO\�����RI�WKH�(8�SRSXODWLRQ�LV�H[SRVHG�WR�URDG�QRLVH
OHYHOV�DERYH����/'1�G%�RQ�WKH�IDoDGH�RI�WKHLU�KRXVHV��(($��������

• VRPH����PLOOLRQ�SHRSOH������RI�WKH�(8�SRSXODWLRQ���DUH�H[SRVHG�WR�UDLO�QRLVH�DERYH���
/$HT�G%��DFFRUGLQJ�WR�DQ�HVWLPDWH�EDVHG�RQ�GDWD�IURP�)UDQFH��*HUPDQ\�DQG�WKH
1HWKHUODQGV��/DPEHUW�-��HW�DO��������

• (8�ZLGH�GDWD�RQ�H[SRVXUH�WR�DLUFUDIW�QRLVH�DUH�FXUUHQWO\�WKH�OHDVW�UHOLDEOH��EXW�HVWLPDWHV�RI
WKH�QXPEHU�RI�SHRSOH�H[SRVHG�WR�PRUH�WKDQ����/'1�G%�DURXQG�VHOHFWHG�DLUSRUWV�JLYHV�DQ
LQGLFDWLRQ�RI�WKH�VFDOH�RI�WKH�SUREOHP��WDEOH�12,6(�7$5*���7KHVH�DLUSRUWV�GLIIHU
FRQVLGHUDEO\�LQ�PDJQLWXGH�RI�WUDIILF��IOHHW�PL[�DQG�OD\�RXW�LQ�UHVSHFW�WR�QRLVH�VHQVLWLYH
DUHDV�

7DEOH�12,6(�7$5* 1XPEHU�RI�SHRSOH�H[SRVHG�WR�QRLVH�OHYHOV�RYHU����/ '1�G%�DURXQG
VHOHFWHG�DLUSRUWV

$LUSRUW 1XPEHU�RI
SHUVRQV

+HDWKURZ��/RQGRQ �������

)XKOVE WWHO��+DPEXUJ �������

&KDUOHV�GH�*DXOOH��)UDQFH �������

6FKLSKRO��$PVWHUGDP ������

.DVWUXS��&RSHQKDJHQ ������

%DUDMDV��0DGULG ������

6RXUFH��0�3������

$VVHVVLQJ�WKH�LPSDFW�RI�QRLVH�UHTXLUHV�H[SRVXUH�GDWD�WR�EH�WUDQVSRVHG�LQWR�DQQR\DQFH
HVWLPDWHV��$�¶QRLVH�DQQR\DQFH·�DVVHVVPHQW�DW�WKH�(8�OHYHO�KDV�EHHQ�KDPSHUHG�E\�JDSV�LQ�GDWD
DQG�NQRZOHGJH��EXW�UHFHQW�UHVHDUFK��0LHGHPD��+�HW�DO���������DOORZ�HVWLPDWHV�RI�DQQR\DQFH�WR
EH�LQIHUUHG�IURP�H[SRVXUH�GDWD�

$�ILUVW�WU\�RXW�RI�WKLV�QHZ�FDOFXODWLRQ�PHWKRG�DW�WKH�(8�OHYHO�VKRZV�WKDW�DURXQG����PLOOLRQ
SHRSOH�DUH�KLJKO\�DQQR\HG��+$��E\�URDG�WUDIILF�QRLVH�KLJKHU�WKDQ����G%��7KLV�HVWLPDWH
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)LQDO�GUDIW��

H[FOXGHV�WKH�FDWHJRU\�������G%�EHFDXVH�RI�LQIRUPDWLRQ�ODFNV��+RZHYHU��WKLV�LV�D�FDWHJRU\
ZKHUH�DQQR\DQFH�FDQ�DOVR�EH�FDXVHG�

$SSO\LQJ�D�VLPLODU�PHWKRGRORJ\�WR�UHFHQW�UDLO�QRLVH�GDWD��/DPEHUW��������VXJJHVWV�WKDW�DERXW
��PLOOLRQ�SHRSOH�DUH�KLJKO\�DQQR\HG�E\�UDLO�WUDIILF�QRLVH�

$LUFUDIW�QRLVH��QRLVH�ZLWK�ORZ�IUHTXHQF\�FRPSRQHQWV�RU�DFFRPSDQLHG�E\�YLEUDWLRQ��DQG�QRLVH
WKDW�LQWHUIHUHV�ZLWK�VRFLDO�DQG�HFRQRPLF�DFWLYLW\�DUH�PRUH�DQQR\LQJ�WKDQ�RWKHU�QRLVH��:+2�
�������+RZHYHU��WKH�QXPEHU�RI�SHRSOH�KLJKO\�DQQR\HG�E\�DLUFUDIW�QRLVH�LQ�WKH�(8�FDQQRW�EH
DFFXUDWHO\�HVWLPDWHG��EHFDXVH�PXFK�DQQR\DQFH�LV�FDXVHG�E\�QRLVH�OHYHOV�RI�������/

'1
�G%�RQ

ZKLFK�WKHUH�LV�D�ODFN�RI�LQIRUPDWLRQ��$Q�HDUOLHU�DVVHVVPHQW��,15(76�������VXJJHVW�WKDW�VRPH
����RI�WKH�WRWDO�(8�SRSXODWLRQ�PD\�EH�KLJKO\�DQQR\HG�E\�DLU�WUDQVSRUW�QRLVH�

)LJXUH�12,6(�$112< 3UHOLPLQDU\�HVWLPDWH�RI�SHRSOH�KLJKO\�DQQR\HG�E\�URDG�WUDQVSRUW
QRLVH

0 2 4 6 8 10 12

> 75 dB

65-75 dB

55-65 dB

number of persons (millions)

6RXUFH��(($

$W�SUHVHQW��GLIIHUHQFHV�LQ�PHWKRGRORJLHV�SUHFOXGH�FRPSDULVRQV�EHWZHHQ�0HPEHU�6WDWHV�
7DEOH�12,6(�06�JLYHV�DV�DQ�H[DPSOH�VRPH�GDWD�IRU�)LQODQG�DQG�*HUPDQ\�

7DEOH�12,6(�06 7UDQVSRUW�QRLVH�LQ�VHOHFWHG�0HPEHU�6WDWHV

0HWKRGRORJ\ )LQODQG *HUPDQ\

,QGLFDWRU ([SRVXUH��/$HT�!����G%� $QQR\DQFH��VHULRXVO\�DIIHFWHG�

<HDU ��������� ����

$VVHVVPHQW����RI�SRSXODWLRQ� − URDG����

− DLUFUDIW�����

− UDLO�����

− URDG����

− DLUFUDIW���

− UDLOZD\���

6RXUFH��)LQLVK�(QYLURQPHQW�,QVWLWXWH�DQG�*HUPDQ�)HGHUDO�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\

)XWXUH�ZRUN
&RPELQLQJ�QRLVH�H[SRVXUH�DQG�SRSXODWLRQ�GDWD�ZLWK�GRVH�HIIHFW�UHODWLRQVKLSV�VKRXOG�HQDEOH
WKH�IROORZLQJ�LQGLFDWRUV�WR�EH�FDOFXODWHG�

• WKH�QXPEHU�RI�KLJKO\�DQQR\HG�SHRSOH��SHU�WUDQVSRUW�PRGH�

• WKH�QXPEHU�RI�SHRSOH�ZKRVH�VOHHS�LV�GLVWXUEHG��SHU�WUDQVSRUW�PRGH�



*URXS����(QYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW

)LQDO�GUDIW��

)XWXUH�&RPPXQLW\�QRLVH�OHYHO�WDUJHWV�ZLOO�SUREDEO\�EH�H[SUHVVHG�LQ�/
'(1

��7KLV�PHDVXUH�LV
VLPLODU�WR�/

'1�
��EXW�ZLWK�DQ�DGGLWLRQDO�SHQDOW\�RI���G%�$��IRU�HYHQLQJ�QRLVH�

$GGLWLRQDO�RU�DOWHUQDWLYH�LQGLFDWRUV�WKDW�FRXOG�EH�FRQVLGHUHG�DUH�

• EXGJHW�DOORFDWLRQV�WR�QRLVH�DEDWHPHQW�PHDVXUHV��ZLWK�SDUWLFXODU�LQGLFDWLRQ�IRU�VSHQGLQJ�RQ
QRLVH�FRQWURO�DW�VRXUFH���LQGLFDWLQJ�OHYHOV�RI�DZDUHQHVV�DQG�FRQFHUQ�LQ�WKH�0HPEHU�6WDWHV�

• WKH�UDWLR�RI�WKH�QXPEHU�RI�SHRSOH�DQQR\HG�E\�WUDQVSRUW�QRLVH�WR�WKH�QXPEHU�RI�SDVVHQJHUV
IRU�DLU�WUDIILF�RU�SDVVHQJHU�NP�IRU�URDG�DQG�UDLO�WUDIILF��6XFK�LQGLFDWRUV�ZRXOG�OLQN��QRLVH
DQQR\DQFH�ZLWK�SHUVRQDO�PRELOLW\�IRU�GLIIHUHQW�WUDQVSRUW�PRGHV�

• VLPLODU�LQGLFDWRUV�OLQNLQJ�QRLVH�DQQR\DQFH�ZLWK�IUHLJKW�WRQQDJH�IRU�DLU�WUDIILF�RU�WRQQH�NP
IRU�URDG�UDLO�DLU�WUDIILF�

$QRWKHU�SRVVLELOLW\�IRU�D�QDWLRQDO�QRLVH�LQGLFDWRU��ZKLFK�FRXOG�EH�LQWURGXFHG�UDSLGO\�EXW�PD\
EH�UDWKHU�H[SHQVLYH��LV�WKURXJK�GLUHFW�UDQGRP�ILHOG�VRFLDO�VXUYH\V��WKLV�LV�DOUHDG\�EHLQJ�GRQH
LQ�WKH�1HWKHUODQGV�RQ�D�QDWLRQDO�EDVLV�HYHU\���\HDUV��$�VLPLODU�W\SH�RI�TXHVWLRQQDLUH�IRU�XVH�E\
DOO�0HPEHU�6WDWHV�ZRXOG�SURYLGH�FRPSDUDWLYH�UHVXOWV�IRU�WKH�(8�
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)LQDO�GUDIW��

,QGLFDWRU��� 3UR[LPLW\�RI�WUDQVSRUW�LQIUDVWUXFWXUHV�WR�GHVLJQDWHG�QDWXUH
DUHDV�DQG�IUDJPHQWDWLRQ�RI�KDELWDWV�DQG�FRPPXQLWLHV

.H\�PHVVDJH
• 7KH�H[SDQVLRQ�RI�WUDQVSRUW�LQIUDVWUXFWXUH�QHWZRUNV�DQG�WKH�FRQWLQXRXV�JURZWK�LQ�WUDIILF�LQ

WKH�(8�SRVH�DQ�LPSRUWDQW�WKUHDW�WR�ELRGLYHUVLW\��DQG�FRQIOLFW�PRUH�DQG�PRUH�ZLWK�QDWXUH
FRQVHUYDWLRQ�SROLFLHV�������VSHFLDO�ELUG�DUHDV��63$V��GHVLJQDWHG�XS�WR������������RI�WKH
WRWDO��KDYH�DW�OHDVW�RQH�PDMRU�WUDQVSRUW�LQIUDVWUXFWXUH�ZLWKLQ���NP�RI�WKHLU�FHQWUH��DV�KDYH
����5DPVDU�VLWHV�������RI�WKH�WRWDO��)XUWKHU�H[SDQVLRQ�RI�WKH�WUDQVSRUW�LQIUDVWUXFWXUH�DQG
LQWHQVLILFDWLRQ�RI�LWV�XVH�FRXOG��MHRSDUGLVH�WKH�IXWXUH�RI�PDQ\�LPSRUWDQW�GHVLJQDWHG�QDWXUH
DUHDV�

)LJXUH�5$06�63$ 'HVLJQDWHG�DUHDV��5DPVDU�DQG�63$��ZLWK�PDMRU�WUDQVSRUW
LQIUDVWUXFWXUH�ZLWKLQ���NP�RI�WKHLU�FHQWUH

5DPVDU�DUHDV 63$�DUHDV
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6RXUFH��(($�(7&�/&

2EMHFWLYH
• SUHVHUYH�ELRGLYHUVLW\�DQG�SURWHFW�GHVLJQDWHG�DUHDV

'HILQLWLRQV
· 1XPEHU�RI�63$V�DQG�5DPVDU�ZHWODQG�DUHDV�GHVLJQDWHG�IRU�QDWXUH�SURWHFWLRQ�ZKLFK�KDYH�D

PDMRU�WUDQVSRUW�LQIUDVWUXFWXUH��PRWRUZD\V��QDWLRQDO�DQG�SULQFLSDO�URDGV��UDLOZD\V��DLUSRUWV
DQG�PDULWLPH�SRUWV��ZLWKLQ���NP�RI�WKHLU�FHQWUH�

· 3UR[\�LQGLFDWRU��$YHUDJH�VL]H��LQ�NPò��RI�ODQG�SDUFHOV�WKDW�DUH�QRW�IUDJPHQWHG�E\�WUDQVSRUW
LQIUDVWUXFWXUH

1RWH��VSHFLDO�ELUG�DUHDV��63$V��DUH�WKRVH�GHVLJQDWHG�E\�WKH�(&�%LUGV�'LUHFWLYH�DQG�5DPVDU
ZHWODQGV�DUH�WKRVH�GHVLJQDWHG�LQ�WKH�JOREDO�5DPVDU�&RQYHQWLRQ�IRU�WKH�SURWHFWLRQ�RI
ZHWODQGV�



*URXS����(QYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW

)LQDO�GUDIW��

3ROLF\�DQG�WDUJHWV
+DELWDWV�DQG�VSHFLHV�DUH�GLVWXUEHG�RU�GDPDJHG�E\�WUDIILF�QRLVH�DQG�OLJKW��YHKLFOH�HPLVVLRQV�
UXQ�RII�VXEVWDQFHV�IURP�URDG�VXUIDFHV�DQG�UXQZD\V��WR�ZKLFK�VDOW�DQG�RWKHU�GH�LFLQJ�FKHPLFDOV
KDYH�EHHQ�DSSOLHG��DQG�RLO�GLVFKDUJHV��SDUWLFXODUO\�WR�ULYHUV�DQG�VHDV��6RPH�DQLPDO�VSHFLHV�DUH
SDUWLFXODUO\�VXVFHSWLEOH�WR�FROOLVLRQ�ZLWK�WUDIILF��3UR[LPLW\�WR�PDMRU�WUDIILF�LQIUDVWUXFWXUH�DQG
JURZWK�LQ�WUDIILF�XVLQJ�VXFK�LQIUDVWUXFWXUH�FDQ�WKHUHIRUH�FOHDUO\�DIIHFW�KDELWDWV�DQG�VSHFLHV�

/LQHDU�LQIUDVWUXFWXUH��URDGV��UDLOZD\V��FDQDOV��PD\�IUDJPHQW�KDELWDWV��WKHUHE\�UHGXFLQJ�WKH
OLYLQJ�VSDFH�IRU�HQGHPLF�VSHFLHV��DQG�FDQ�SURYLGH�QHZ�SDWKZD\V�IRU�WKH�LQIOX[�RI�RWKHU
VSHFLHV��7KH\�PD\�DOVR�DFW�DV�EDUULHUV�WR�PRYHPHQW�DQG�JHQHWLF�LQWHUFKDQJH�EHWZHHQ
SRSXODWLRQV��HVSHFLDOO\�IRU�YHUWHEUDWHV�

7KH�81�&RQYHQWLRQ�RQ�%LRORJLFDO�'LYHUVLW\�VHWV�XS�D�JHQHUDO�IUDPHZRUN�IRU�WKH�FRQVHUYDWLRQ
RI�KDELWDWV�DQG�VSHFLHV��$W�WKH�(XURSHDQ�OHYHO��WKH�¶3DQ�(XURSHDQ�%LRORJLFDO�DQG�/DQGVFDSH
'LYHUVLW\�6WUDWHJ\·�SURYLGHV�D�IUDPHZRUN�IRU�FR�RUGLQDWLRQ�RI�YDULRXV�DFWLRQV��RQ�VSHFLHV�
HFRV\VWHPV��ODQGVFDSHV��SXEOLF�DZDUHQHVV��EHWZHHQ�(XURSHDQ�VWDWHV��+RZHYHU��ODFN�RI
LQWHJUDWLRQ�RI�ELRGLYHUVLW\�FRQFHUQV�LQWR�RWKHU�SROLF\�DUHDV�LV�FXUUHQWO\�RQH�RI�WKH�JUHDWHVW
REVWDFOHV�WR�VHFXULQJ�FRQVHUYDWLRQ�JRDOV��,QWHJUDWLRQ�LV�WKHUHIRUH�D�NH\�HOHPHQW�RI�WKH
&RPPXQLW\�%LRGLYHUVLW\�6WUDWHJ\��(&��������

7KH�GHVLJQDWLRQ�RI�DUHDV�IRU�QDWXUH�SURWHFWLRQ�LV�RQH�RI�WKH�ORQJHVW�HVWDEOLVKHG�DQG�PRVW
FRPPRQ�PHDVXUHV�IRU�WKH�SURWHFWLRQ�RI�ELRGLYHUVLW\��9DULRXV�LQWHUQDWLRQDO�DQG�QDWLRQDO
UHJXODWLRQV�KDYH�EHHQ�HVWDEOLVKHG�WR�WKLV�HQG��VXFK�DV�&RPPXQLW\�'LUHFWLYHV��������((&
�%LUGV�'LUHFWLYH��DQG�������((&��)ORUD��)DXQD�DQG�+DELWDWV�'LUHFWLYH���7KHVH�WZR�'LUHFWLYHV
DLP�DW�SURWHFWLQJ�PRUH�WKDQ������RI�WKH�WHUUHVWULDO�WHUULWRU\�RI�WKH�(8�WKURXJK�GHVLJQDWLRQ�RI
VLWHV�IRU�QDWXUH�SURWHFWLRQ�GXULQJ�WKH�ILUVW�GHFDGH�RI�WKH�QH[W�PLOOHQQLXP��+RZHYHU�
LQIULQJHPHQWV�RI�H[LVWLQJ�QDWXUH�FRQVHUYDWLRQ�UHJXODWLRQV�DV�D�UHVXOW�RI��WUDQVSRUW
LQIUDVWUXFWXUH�SURMHFWV�DUH�VWLOO�UHJXODUO\�UHSRUWHG��(YHQ�WKRXJK�HQYLURQPHQWDO�LPSDFW
DVVHVVPHQWV��(,$V��DUH�QRZ�FXVWRPDULO\�FDUULHG�RXW�IRU�ODUJH�WUDQVSRUW�LQIUDVWUXFWXUH�SURMHFWV
�LQ�DFFRUGDQFH�ZLWK�QDWLRQDO�OHJLVODWLRQ�DQG�(8�'LUHFWLYH����������WKHVH�RIWHQ�IDLO�WR�FRQVLGHU
DOWHUQDWLYH�URXWHV�WR�DYRLG�SUHVVXUH�RQ�QDWXUH�

)LQGLQJV
7KLV�LQGLFDWRU�JLYHV�DQ�DSSUR[LPDWH�LQGLFDWLRQ�RI�WKH�SUHVVXUHV�WKDW�WUDQVSRUW�LQIUDVWUXFWXUH
DQG�LWV�XVH�FDQ�LPSRVH�RQ�GHVLJQDWHG�QDWXUH�DUHDV��DQG�FDQ�DOVR�SURYLGH�DQ�LQGLFDWLRQ�RI�WKH
OHYHO�RI�SUHVVXUH�RQ�RWKHU�QDWXUH�DUHDV�

3UR[LPLW\

([DPLQDWLRQ�RI�WKH�SHUFHQWDJH�RI�GHVLJQDWHG�DUHDV�ZLWKLQ���NP�RI�PDMRU�(8�WUDQVSRUW
LQIUDVWUXFWXUHV�UHYHDO�WKDW�WKH�SUR[LPLW\�SUREOHP�

• LQ�63$�DUHDV��LV�KLJK�WR�YHU\�KLJK�IRU�URDGV��KLJK�EXW�VRPHZKDW�ORZHU�IRU�UDLOZD\V��DQG
PXFK�OHVV�LPSRUWDQW�IRU�DLUSRUWV�DQG�PDULWLPH�SRUWV�

• LQ�5DPVDU�DUHDV��LV�YHU\�KLJK�IRU�URDGV�DQG�UDLOZD\V��KLJK�IRU�PDULWLPH�SRUWV�LQ�QHDUO\�DOO
FDVHV�DQG�OHVV�LPSRUWDQW�IRU�DLUSRUWV�

7UDQVSRUW�GLVWXUEDQFH�WR�ELRGLYHUVLW\�LV�KLJKHU�LQ�0HPEHU�6WDWHV�ZLWK�GHQVH�LQIUDVWUXFWXUHV
�VXFK�DV�%HOJLXP��$XVWULD��WKH�1HWKHUODQGV��*HUPDQ\��'HQPDUN�DQG�/X[HPERXUJ���+RZHYHU�
WKH�SUREOHP�VHHPV�WR�EH�JHQHUDO�DQG�QRW�GHSHQGHQW�RQ�WKH�QXPEHU�RI�VLWHV�LQ�WKH�0HPEHU
6WDWH��)HZ�QDWXUH�SURWHFWLRQ�DUHDV�DUH�IDU�IURP�PDMRU�WUDQVSRUW�LQIUDVWUXFWXUHV�

2YHUDOO�

• LQFUHDVHV�LQ�PDMRU�LQIUDVWUXFWXUH�DUH�OLNHO\�WR�VLJQLILFDQWO\�LQFUHDVH�WKH�HIIHFW�RI�WUDQVSRUW
LQIUDVWUXFWXUH�RQ�H[LVWLQJ�GHVLJQDWHG�DUHDV�LQ�DOO�FRXQWULHV�

• LW�ZLOO�EH�LQFUHDVLQJO\�GLIILFXOW�WR�GHVLJQDWH�QHZ�DUHDV�ZKLFK�ZLOO�QRW�EH�FORVH�WR
LQIUDVWUXFWXUH�HOHPHQWV�



*URXS����(QYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW

)LQDO�GUDIW��

)UDJPHQWDWLRQ

0DS�/$1'�3$57,7�VKRZV�WKDW�PRVW�DUHDV�LQ�WKH�(8�DUH�KLJKO\�IUDJPHQWHG�E\�WUDQVSRUW
LQIUDVWUXFWXUH��7KH�DYHUDJH�VL]H�RI�FRQWLJXRXV�ODQG�XQLWV�WKDW�DUH�QRW�FXW�WKURXJK�E\�PDMRU
WUDQVSRUW�LQIUDVWUXFWXUHV�UDQJHV�IURP�DERXW����NPò�LQ�%HOJLXP�WR�QHDUO\�����NPò�LQ�)LQODQG�
ZLWK�DQ�(8�DYHUDJH�RI�DERXW�����NPò�

0DS�/$1'�3$57,7
3DUWLWLRQLQJ�RI�ODQG�E\�WUDQVSRUW�LQIUDVWUXFWXUH

)LJXUH�121�)5$*0(17('
$YHUDJH�VL]H�RI�QRQ�IUDJPHQWHG
ODQG�SDUFHOV
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6RXUFH��(($�(7&�/&

)XWXUH�ZRUN
7KH�SUR[LPLW\�RI�WUDQVSRUW�LQIUDVWUXFWXUH�WR�D�QDWXUH�FRQVHUYDWLRQ�DUHD�LV�FORVHO\�OLQNHG�ZLWK
WKH�SRWHQWLDO�ULVN�RI�GLVWXUEDQFH�WR�WKDW�DUHD��'DWD�LPSURYHPHQWV�WKDW�ZRXOG�HQKDQFH�WKH
YDOXH�RI�WKLV�LQGLFDWRU�LQFOXGH�

• GLJLWDOLVDWLRQ�RI�LQIRUPDWLRQ�RQ�WKH�ERXQGDULHV�DQG�DUHDV�RI�GHVLJQDWHG�QDWXUH�DUHDV�

• LQFOXVLRQ�RI�RWKHU�W\SHV�RI�GHVLJQDWHG�DUHD��VXFK�DV�WKRVH�XQGHU�WKH�+DELWDWV�'LUHFWLYH��

• XSGDWHG�LQIRUPDWLRQ�RQ�GHVLJQDWHG�DUHDV��LQFOXGLQJ�LQIRUPDWLRQ�RQ�VSHFLHV�DQG�KDELWDW
GLVWULEXWLRQ��DQG�RQ�ODQG�FRYHU�

• WHVWLQJ�RI�WKH�LQGLFDWRU�XVLQJ�GLVWDQFHV�RI�GLVWXUEDQFH�RWKHU�WKDQ���NP�

7KH�(($�ZLOO�IXUWKHU�GHYHORS�WKH�IUDJPHQWDWLRQ�LQGLFDWRU�E\�FDUU\LQJ�RXW�DQ�DVVHVVPHQW�RI
WKH�HFRORJLFDO�TXDOLW\�RI�ODQG�SDUFHOV�

%RWK�LQGLFDWRUV�ZLOO�EH�LPSURYHG�LQ�FORVH�FR�RUGLQDWLRQ�ZLWK�YDULRXV�RWKHU�LQLWLDWLYHV�DW
LQWHUQDWLRQDO�DQG�0HPEHU�6WDWH�OHYHOV��$W�WKH�(XURSHDQ�OHYHO��(($��(85267$7�DQG�2(&'
DUH�MRLQWO\�GHYHORSLQJ�LQGLFDWRUV�IRU�HQYLURQPHQWDO�UHSRUWLQJ��7KH�6%677$��6XEVLGLDU\�%RG\
RQ�6FLHQWLILF��7HFKQLFDO�DQG�7HFKQRORJLFDO�$GYLFH��RI�WKH�&RQYHQWLRQ�RQ�%LRORJLFDO�'LYHUVLW\
LV�GHYHORSLQJ�ELRORJLFDO�LQGLFDWRUV�



*URXS����(QYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW

)LQDO�GUDIW��

,QGLFDWRU��� /DQG�WDNH

.H\�PHVVDJH
• /DQG�LV�XQGHU�FRQWLQXRXV�SUHVVXUH�IRU�QHZ�WUDQVSRUW�LQIUDVWUXFWXUH��GXULQJ������������D

WRWDO�RI�VRPH��������KD��DERXW����KD�RI�ODQG�HYHU\�GD\��ZHUH�WDNHQ�IRU�PRWRUZD\
FRQVWUXFWLRQ�LQ�WKH�(8�

)LJXUH�/$1'�02725:� $YHUDJH�GDLO\�ODQG�WDNH�E\�QHZ�PRWRUZD\V��(8�
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6RXUFH��(XURVWDW

2EMHFWLYH
• 2SWLPLVH�ODQG�WDNH�SHU�WUDQVSRUW�XQLW

'HILQLWLRQ
• $QQXDO�ODQG�WDNH�E\�WUDQVSRUW�PRGH��LQFOXGLQJ�GLUHFW�ODQG�WDNH��L�H��DUHD�FRYHUHG�E\�WKH

WUDQVSRUW�LQIUDVWUXFWXUH��DQG�LQGLUHFW�ODQG�WDNH��DVVRFLDWHG�ODQG�WDNH�IRU�H�J��VHFXULW\�DUHDV�
MXQFWLRQV�DQG�VHUYLFH�DUHDV��VWDWLRQV��SDUNLQJ�HWF���

3ROLF\�DQG�WDUJHWV
/DQG�UHVRXUFHV�LQ�PXFK�RI�(XURSH�DUH�UHODWLYHO\�VFDUFH��DQG�DFKLHYLQJ�D�VXVWDLQDEOH�EDODQFH
EHWZHHQ�FRPSHWLQJ�ODQG�XVHV�LV�D�NH\�LVVXH�IRU�DOO�GHYHORSPHQW�SROLFLHV��1HZ�LQLWLDWLYHV��VXFK
DV�WKH�(XURSHDQ�6SDWLDO�'HYHORSPHQW�3HUVSHFWLYH��DUH�VSHFLILFDOO\�DGGUHVVLQJ�WKH�LPSDFW�RI
SROLFLHV��LQFOXGLQJ�WUDQVSRUW��RQ�WKH�(XURSHDQ�WHUULWRU\�

/DQG�WDNHQ�E\�WUDQVSRUW�LV�ZLWKGUDZQ�IURP�RWKHU�XVHV��/DQG�WDNH�LQ�QDWXUDO�DUHDV�PD\�OHDG�WR
D�GHFUHDVH�RI�ELRGLYHUVLW\��DV�PD\�IUDJPHQWDWLRQ�E\�OLQHDU�LQIUDVWUXFWXUHV�VXFK�DV�URDGV�
UDLOZD\V�RU�FDQDOV��VHH�LQGLFDWRU�����7DNH�RI�DJULFXOWXUDO�RU�IRUHVWU\�ODQG�PD\�DOVR�KDYH
KDUPIXO�HQYLURQPHQWDO�HIIHFWV��H�J��YLVXDO�LPSDFW�RQ�ODQGVFDSHV��

7KHUH�DUH�IHZ�TXDQWLWDWLYH�WDUJHWV�IRU�WKLV�LQGLFDWRU��7KH�&RPPRQ�7UDQVSRUW�3ROLF\�DGYRFDWHV
DQ�RSWLPDO�XVH�RI�H[LVWLQJ�LQIUDVWUXFWXUH��DQG�VRPH�0HPEHU�6WDWHV�KDYH�GHYHORSHG�ODQG�XVH
SROLFLHV�DQG�SODQV�WKDW�UHVWULFW�DGGLWLRQDO�WUDQVSRUW�GHYHORSPHQWV�LQ�FHUWDLQ�DUHDV�

,Q�*HUPDQ\��D�ODQG�WDNH�WDUJHW�RI����KD�SHU�GD\�E\�������FRPSDUHG�WR�����KD�SHU�GD\�LQ
������KDV�EHHQ�SURSRVHG�IRU�WKH�(QYLURQPHQW�%DURPHWHU�LQGLFDWRU�¶LQFUHDVH�SHU�GD\�LQ�DUHD
FRYHUHG�E\�KXPDQ�VHWWOHPHQWV�DQG�WUDIILF�URXWHV�·



*URXS����(QYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW

)LQDO�GUDIW��

)LQGLQJV
7KHUH�DUH�IHZ�GDWD�DYDLODEOH�RQ�DQQXDO�ODQG�WDNH�E\�GLIIHUHQW�WUDQVSRUW�PRGHV��7RWDO�ODQG
WDNH�VR�IDU��GLUHFW�SOXV�LQGLUHFW��SHU�WUDQVSRUW�PRGH�LQ�HDFK�0HPEHU�6WDWH�LV�VKRZQ�LQ�ILJXUH
/$1'�727$/��7UDQVSRUW�LQIUDVWUXFWXUH�FRYHUV�������RI�WKH�WRWDO�DYDLODEOH�ODQG�DUHD�LQ�WKH
(8���5RDG�WUDQVSRUW�LV�E\�IDU�WKH�PDLQ�FRQVXPHU�RI�ODQG�IRU�WUDQVSRUW��7KH�URDG�QHWZRUN
�PRWRUZD\V��VWDWH��SURYLQFLDO�DQG�FRPPXQH�URDGV��RFFXSLHV������RI�WKH�WRWDO�DUHD�RI�ODQG
XVHG�IRU�WUDQVSRUW�LQ�WKH�(8����5DLO�LV�RQO\�UHVSRQVLEOH�IRU�����RI�ODQG�WDNH��$LUSRUWV�LQ
(XURSH��LQFOXGLQJ�PLOLWDU\�DLUSRUWV��RFFXS\�RYHU�������NPò�������VOLJKWO\�PRUH�WKDQ�WKH�DUHD
FRYHUHG�E\�FDQDOV�IRU�ZDWHU�WUDQVSRUW�

)LJXUH�/$1'�727$/ 7RWDO�ODQG�WDNH�E\�WUDQVSRUW�LQIUDVWUXFWXUH�������
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6RXUFH��(XURVWDW��1HZ�&URQRV���(($��&25,1(�/DQG�&RYHU�

/DQG�WDNH�HIILFLHQF\��WKH�UDWLR�EHWZHHQ�ODQG�XVHG�DQG�WKH�LQIUDVWUXFWXUH·V�WUDIILF�FDUU\LQJ
FDSDFLW\��YDULHV�VWULNLQJO\�IURP�RQH�LQIUDVWUXFWXUH�W\SH�WR�DQRWKHU��)RU�H[DPSOH��FRPSDUHG�WR
URDG�WUDQVSRUW��UDLOZD\V�UHTXLUH�WKH�ORZHVW�ODQG�WDNH�SHU�WUDQVSRUW�XQLW��L�H��SDVVHQJHU�NP�DQG
WRQQH�NP���ODQG�WDNH�SHU�XQLW�E\�UDLO�LV�DERXW�����WLPHV�ORZHU�WKDQ�IRU�SDVVHQJHU�FDUV�DQG�ILYH
WLPHV�ORZHU�WKDQ�IRU�ORUULHV�

7KH�SRWHQWLDO�HQYLURQPHQWDO�LPSDFW�RI�WUDQVSRUW�LQIUDVWUXFWXUHV�GHSHQGV�VWURQJO\�RQ�WKH�W\SH
RI�ODQG�DIIHFWHG��LQFOXGLQJ�LWV�LPPHGLDWH�VXUURXQGLQJV���)LJXUH�/$1'�7<3(�VKRZV�WKDW�URDG
DQG�UDLO�LQIUDVWUXFWXUH�ZLWKGUDZV�ODQG�PDLQO\�IURP�DJULFXOWXUDO�XVH�DQG�WR�D�OHVVHU�H[WHQW�IURP
EXLOW�XS�DUHDV��7KH�VKDUH�RI�ODQG�WDNH�LQ�VHPL�QDWXUDO�DUHDV�DQG�ZHWODQGV�LV�VOLJKWO\�PRUH�IRU
URDGV�WKDQ�IRU�UDLOZD\V��2WKHU�LPSRUWDQW�IDFWRUV�DUH�WKH�LQIUDVWUXFWXUH�FKDUDFWHULVWLFV��ZKLFK
GHWHUPLQH��IRU�H[DPSOH��WKH�YLVXDO�LPSDFW�RQ�WKH�ODQGVFDSH�DQG�WKH�H[WHQW�WR�ZKLFK�WKH
LQIUDVWUXFWXUH�FRQVWLWXWHV�D�EDUULHU�KDPSHULQJ�WKH�PRYHPHQW�RI�DQLPDOV�RU�SHRSOH�

'LVXVHG�UDLOZD\�ODQG�LV�D�YDOXDEOH�UHVRXUFH��,WV�UHXVH��H�J��DV�QDWXUH�DUHD��ZDONLQJ�RU�F\FOLQJ
SDWKV��SURYLGHV�DQ�LPSRUWDQW�GHYHORSPHQW�RSSRUWXQLW\�ZLWK�FRQVLGHUDEOH�HQYLURQPHQWDO
LPSOLFDWLRQV��$IWHU�UHWXUQLQJ�WKLV�ODQG�WR�QDWXUH��LWV�VXFFHVV�DV�D�WHUUHVWULDO�KDELWDW�PD\�GHSHQG
XSRQ�WKH�LPSOHPHQWDWLRQ�RI�SURWHFWLRQ�RU�PDQDJHPHQW�PHDVXUHV�IRU�SDUWLFXODU�VSHFLHV
�&DUSHQWHU��������



*URXS����(QYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW

)LQDO�GUDIW��

)LJXUH�/$1'�7<3( /DQG�DIIHFWHG�E\�URDGV�DQG�UDLOZD\V�DFFRUGLQJ�WR�ODQG�FRYHU�W\SH�
LQFOXGLQJ�LWV�LPPHGLDWH�VXUURXQGLQJ�������
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6RXUFH��(($��&25,1(�/DQG�&RYHU�

)XWXUH�ZRUN
7R�FRPSDUH�PRGHV��ODQG�WDNH�QHHGV�WR�EH�OLQNHG�WR�WKH�WUDIILF�FDSDFLW\�RI�HDFK�PRGH��7KLV
UHTXLUHV�GDWD��OHQJWK�DFFRUGLQJ�WR�YDULRXV�LQIUDVWUXFWXUH�W\SHV��ZLGWK��JHRJUDSKLF�ORFDWLRQ�
HWF���WKDW�DUH�QRW�UHJXODUO\�FROOHFWHG�E\�0HPEHU�6WDWHV��DQG�IXUWKHU�UHVHDUFK�DQG�GDWD
FROOHFWLRQ�DUH�QHHGHG�IRU�IXOO�DQDO\VLV�

/DQG�FRYHU�W\SHV�DUH�LQYHQWRULHG�WKURXJK�WKH�(XURSHDQ�&25,1(�ODQG�FRYHU�SURJUDPPH�
ZKLFK�LV�WR�EH�XSGDWHG�HYHU\����\HDUV��GXULQJ�ZKLFK�WLPH�D���WR�����FKDQJH�LQ�ODQG�FRYHU�FDQ
EH�H[SHFWHG���&ROOHFWLRQ�RI�GDWD�RQ�QHZ�WUDQVSRUW�LQIUDVWUXFWXUH��FDXVLQJ�ODQG�WDNH��E\
0HPEHU�6WDWHV�PD\�EH�UHTXLUHG�

'DWD

7DEOH 'LUHFW�DQG�LQGLUHFW�ODQG�WDNH�E\�WUDQVSRUW

,QIUDVWUXFWXUH�W\SH /DQG�WDNH
�KD���NP�

GLUHFW GLUHFW���LQGLUHFW

URDG PRWRUZD\ ��� ���

VWDWH�URDG � �

SURYLQFLDO�URDG ��� ���

FRPPXQH�URDG ��� �

UDLO FRQYHQWLRQDO�DQG�KLJK�
VSHHG

� �

ZDWHU FDQDO � ��

DLU QRQH��UXQZD\V�QRW
FRQVLGHUHG�

DLUSRUWV

6RXUFH� (($�(7&�/&

1RWH�� HVWLPDWHV�IRU�PRWRUZD\V�DQG�KLJK�VSHHG�WUDLQ�OLQHV��EDVHG�RQ�DVVXPSWLRQV�DERXW�WKH�QXPEHU
RI�ODQHV�RU�WUDFNV�DQG�WKHLU�DYHUDJH�ZLGWK��PD\�EH�RI�YDULDEOH�TXDOLW\��IRU�H[DPSOH�WKH\�PD\
QRW�WDNH�DFFRXQW�RI�DVVRFLDWHG�IDFLOLWLHV�VXFK�DV�JDUDJHV��ILOOLQJ�VWDWLRQV�DQG�SDUNLQJ�DUHDV�
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,QGLFDWRU���� 7UDQVSRUW�DFFLGHQW�IDWDOLWLHV

.H\�PHVVDJH
• 5RDG�IDWDOLWLHV�LQ�WKH�(8�IHOO�IURP��������WR��������SHU�\HDU�EHWZHHQ������DQG�������5DLO

IDWDOLWLHV�IHOO�IURP�VRPH�������WR�����SHU�\HDU�RYHU�WKH�VDPH�SHULRG��$LUFUDIW�IDWDOLWLHV
ZLWKLQ�WKH�(8�WHUULWRU\�SHDNHG�LQ������������DQG�LQFUHDVHG�DJDLQ�LQ������������DIWHU
GURSSLQJ�GUDPDWLFDOO\�LQ�������(XURVWDW��������FLWLQJ�,&$2��

)LJXUH0$,1�)$7$/� 5RDG�DQG�UDLO�WUDQVSRUW�IDWDOLWLHV�SHU�\HDU��(8�
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2EMHFWLYH
• 5HGXFH�DQQXDO�QXPEHU�RI�IDWDOLWLHV�DQG�LQMXUHG

'HILQLWLRQ
• 1XPEHUV�RI�SHUVRQV�NLOOHG�HDFK�\HDU�LQ�URDG�DQG�UDLO�WUDQVSRUW�DFFLGHQWV��LQFOXGLQJ

SDVVHQJHUV��UDLO�RSHUDWRUV�DQG�RWKHU�SHRSOH�LQYROYHG�

3ROLF\�DQG�WDUJHWV
5RDG�WUDQVSRUW�LV�UHVSRQVLEOH�IRU�D�ODUJH�QXPEHU�RI�LQMXULHV�DQG�IDWDOLWLHV��HVSHFLDOO\�IURP
WUDIILF�DFFLGHQWV��7KH�SDVW�GHFDGHV��D�FRQVLGHUDEOH�HIIRUW�KDV�EHHQ�PDGH�WR�UHGXFH�WKH�QXPEHU
DQG�VHYHULW\�RI�WUDQVSRUW�DFFLGHQWV��LQFOXGLQJ�HGXFDWLRQDO�SURJUDPPHV��OLPLWDWLRQ�RI
SHUPLWWHG�EORRG�DOFRKRO�OHYHO�LQ�GULYHUV��VSHHG�OLPLWV��WHFKQLFDO�PHDVXUHV�VXFK�DV�VDIHW\�EHOWV
DQG�DLU�EDJV��DV�ZHOO�DV�WUDIILF�FRQWURO�PHDVXUHV��7KH�&RPPXQLW\�LV�FRPPLWWHG�WR�UHGXFLQJ
URDG�IDWDOLWLHV�ZLWK��������IURP�WKH�FXUUHQW��������OHYHO�RI�������>&(&������@�

6RPH�0HPEHU�6WDWHV�KDYH�VSHFLILF�WUDIILF�VDIHW\�REMHFWLYHV��PDLQO\�IRU�UHGXFLQJ�URDG�WUDIILF
DFFLGHQWV��6ZHGHQ��IRU�H[DPSOH��DLPV�DW�D�UHGXFWLRQ�RI�DW�OHDVW������LQ�URDG�DFFLGHQW�IDWDOLWLHV
E\�������FRPSDUHG�ZLWK������OHYHOV���DQG�D�KDOYLQJ�RI�DFFLGHQWV�IURP�SULYDWH�DYLDWLRQ�GXULQJ
WKH�SHULRG������������7KH�ORQJ�WHUP�REMHFWLYH�IRU�WUDIILF�VDIHW\�LQ�6ZHGHQ�LV�WKDW�QR�RQH
VKRXOG�EH�NLOOHG�RU�VHULRXVO\�LQMXUHG�DV�D�UHVXOW�RI�D�WUDIILF�DFFLGHQW��*RYHUQPHQW�%LOO
�������������6LPLODUO\��WKH�'XWFK�6HFRQG�7UDQVSRUW�6WUXFWXUH�3ODQ��9(1:��������HVWDEOLVKHG
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WDUJHWV�IRU�UHGXFLQJ�IDWDOLWLHV�DQG�LQMXULHV�IURP�WUDQVSRUW�E\������DQG�������DJDLQVW�WKH�����
EDVH�\HDU�

)LQGLQJV
:KLOH�WKH�DQQXDO�QXPEHU�RI�DFFLGHQWV�KDV�VKRZQ�D�VOLJKW�EXW�LUUHJXODU�GHFOLQH�LQ�UHFHQW�\HDUV�
WKH�FRQWLQXLQJ�JURZWK�LQ�URDG�WUDIILF�PD\�UHYHUVH�WKLV�WUHQG��([FHVVLYH�VSHHG�LQ�EXLOW�XS�DUHDV
LV�FRQVLGHUHG�WR�EH�WKH�SULPH�FDXVH�RI�DFFLGHQWV�>2(&'������@�

7KH�QXPEHU�RI�URDG�DFFLGHQW�GHDWKV�IHOO�E\������LQ�WKH�(8�DV�D�ZKROH�EHWZHHQ������DQG
������GHVSLWH�WKH�VWHDG\�LQFUHDVH�LQ�URDG�WUDIILF��+RZHYHU��WKH�UDWH�RI�LPSURYHPHQW�KDV
VORZHG�RYHU�UHFHQW�\HDUV��DQG�ZLWK�PDQ\�WKRXVDQGV�RI�IDWDOLWLHV�HDFK�\HDU���������IDWDOLWLHV�LQ
�������DERXW����WLPHV�DV�PDQ\�LQMXUHG�DQG�VLJQLILFDQW�PDWHULDO�GDPDJH��URDG�WUDIILF�VWLOO
PDNHV�KHDY\�GHPDQGV�RQ�VRFLHW\��6LJQLILFDQW�HIIRUWV�ZLOO�EH�QHHGHG�WR�UHDFK�WKH�WDUJHW�IURP
WKH�&RPPXQLW\�$FWLRQ�3URJUDPPH�RQ�5RDG�6DIHW\�WR�UHGXFH�DQQXDO�QXPEHU�RI�IDWDOLWLHV�E\�DW
OHDVW��������IURP�FXUUHQW�OHYHOV�

%HWZHHQ������DQG������WKH�JUHDWHVW�UHGXFWLRQV��PRUH�WKDQ�������ZHUH�LQ�WKH�1HWKHUODQGV
DQG�)LQODQG��ZKLOH�WKH�QXPEHUV�LQFUHDVHG�LQ�*UHHFH��6SDLQ�DQG�3RUWXJDO��WKH�0HPEHU�6WDWHV
ZKHUH�WKH�QXPEHU�RI�SDVVHQJHU�NP�JUHZ�PRVW�UDSLGO\�

)DU�IHZHU�GHDWKV�DUH�FDXVHG�E\�UDLOZD\��DURXQG�����LQ�������WKDQ�E\�URDG�DFFLGHQWV��7KH
GHFUHDVH�RI�DURXQG������EHWZHHQ������DQG������ZDV�GXH�SDUWO\�WR�WKH�JHQHUDO�GHFOLQH�LQ�UDLO
WUDQVSRUW�GHPDQG��7KH�8QLWHG�.LQJGRP��)LQODQG�DQG�VSHFLDOO\�,WDO\�VKRZHG�WKH�ODUJHVW
UHGXFWLRQV��PRUH�WKDQ������GHFUHDVHV�VLQFH�������IRU�QRQ�SDVVHQJHU�GHDWKV��7KH�QXPEHU�RI
SDVVHQJHU�GHDWKV�UHPDLQHG�FRQVWDQW��EXW�ZDV�VR�VPDOO�WKDW�QR�VWDWLVWLFDOO\�VLJQLILFDQW
FRQFOXVLRQV�FDQ�EH�GUDZQ��7KLV�LV�DOVR�WUXH�IRU�RYHUDOO�UDLO�IDWDOLWLHV�LQ�VRPH�0HPEHU�6WDWHV
�QRWDEO\��/X[HPERXUJ�DQG�'HQPDUN��

$YHUDJH�URDG�WUDQVSRUW�IDWDOLWLHV�SHU�SDVVHQJHU�NLORPHWUH�IHOO�E\�PRUH�WKDQ������EHWZHHQ
�����DQG�������IURP����WR������2QO\�*UHHFH�VKRZHG�D�VXEVWDQWLDOO\�VPDOOHU�IDOO��������RYHU
WKH�VDPH�SHULRG��$YHUDJH�UDLO�WUDQVSRUW�IDWDOLWLHV�SHU�SDVVHQJHU�NP�DOVR�IHOO�E\�PRUH�WKDQ���
���EXW�E\�OHVV�WKDQ������LQ�*UHHFH��

5HGXFWLRQV�LQ�WKH�QXPEHU�RI�URDG�WUDQVSRUW�IDWDOLWLHV�DUH�DWWULEXWDEOH�WR�LPSURYHG�URDG
GHVLJQ��FKDQJHV�LQ�OHJLVODWLRQ�RQ�GULQN�GULYLQJ��KLJKHU�YHKLFOH�VDIHW\�VWDQGDUGV��LQWURGXFWLRQ
RI�VSHHG�OLPLWV��VWULFWHU�UXOHV�RQ�WUXFN�DQG�EXV�GULYLQJ�WLPHV�DQG�UHGXFHG�WUXFN�ORDG�FDSDFLWLHV�
7KH�PDMRULW\�RI�UDLO�WUDQVSRUW�IDWDOLWLHV�DUH�DPRQJ�QRQ�SDVVHQJHUV��PRVW�RFFXUULQJ�DW�OHYHO
FURVVLQJV��DQG�GXULQJ�VKXQWLQJ�SURFHGXUHV�DQG�WUDFN�PDLQWHQDQFH�ZRUN��

)LJXUH�(8�)$7$/�VKRZV�DYHUDJH�IDWDOLW\�ILJXUHV�SHU�ELOOLRQ�SDVVHQJHU�NP�IRU�WKH�(8��PRUH
GHWDLOHG�EUHDNGRZQV�E\�WUDQVSRUW�PRGH�DUH�DYDLODEOH�IRU�WKH�8.��ER[�8.�)$7$/��
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%R[�8.�)$7$/ 7UDQVSRUW�IDWDOLWLHV�SHU�ELOOLRQ�SDVVHQJHU�NP�E\�WUDQVSRUW�PRGH�LQ�WKH
8.��VHOHFWHG�\HDUV�EHWZHHQ������DQG������
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6RXUFH��'HSDUWPHQW�RI�WKH�(QYLURQPHQW��7UDQVSRUW�DQG�WKH�5HJLRQV��8.�

:DWHU�WUDQVSRUW�UHVXOWHG�LQ�WZR�PDMRU�DFFLGHQWV��LQ������ZKHQ�WKH�+HUDOG�RI�)UHH�(QWHUSULVH
IHUU\�FDSVL]HG�RII�=HHEUXJJH��DQG�LQ������ZKHQ�WKH�0DUFKLRQHVV�DQG�WKH�%RZEHOOH�FROOLGHG�RQ
WKH�5LYHU�7KDPHV��WKHVH�QRW�LQFOXGHG�LQ�WKH�FKDUW��EXW�DUH�LQFOXGHG�LQ�WUDQVSRUW�VWDWLVWLFV�



*URXS����(QYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW

)LQDO�GUDIW��

7KH�VDIHVW�PRGH�RI�WUDQVSRUW�DSSHDUV�WR�EH�DLU��7KH�LQFLGHQW�LQYROYLQJ�3DQ�$P�)OLJKW������LQ
ZKLFK�����SHRSOH�GLHG�RYHU�WKH�6FRWWLVK�WRZQ�RI�/RFNHUELH�LQ�������LV�QRW�FODVVLILHG�DV�DQ
DFFLGHQW��VLQFH�DFFLGHQW�DQDO\VHV�H[FOXGH�DFWV�RU�VXVSHFWHG�DFWV�RI�WHUURULVP�

,VVXHV�DQG�IXWXUH�ZRUN
)XUWKHU�GHYHORSPHQW�RI�WKLV�LQGLFDWRU�UHTXLUHV�D�PRUH�GHWDLOHG�DQDO\VLV�RI�LQGLYLGXDO�PHDQV�RI
WUDQVSRUW��LQFOXGLQJ�GDWD�RQ�GHDWKV�DQG�LQMXULHV�FDXVHG�E\�DOO�PRGHV�RI�WUDQVSRUW�DQG�IRU�DOO
0HPEHU�6WDWHV��DORQJ�WKH�OLQHV�RI�WKH�8.�GDWD�VKRZQ�DERYH��,GHDOO\��WKHVH�VKRXOG�EH�UHSRUWHG
SHU�SDVVHQJHU�NP��DQG�VKRXOG�LQFOXGH�LQIRUPDWLRQ�RQ�DFFLGHQWV�UHVXOWLQJ�LQ�VHULRXV
HQYLURQPHQWDO�SROOXWLRQ��7KH�(8�GDWD�SUHVHQWHG�KHUH�JLYH�QXPEHUV�RI�GHDWKV�RI�SDVVHQJHUV
DQG�QRQ�SDVVHQJHUV�LQYROYHG�LQ�WUDQVSRUW�DFFLGHQWV��2QO\�IDWDOLWLHV�ZLWKLQ����GD\V�RI�WKH
DFFLGHQW�DUH�UHSRUWHG��6RPH�0HPEHU�6WDWH�GDWD�KDG�WR�EH�VWDQGDUGLVHG�WR�REWDLQ�FRPSDUDEOH
VWDWLVWLFV�EDVHG�RQ�WKH����GD\�WKUHVKROG�YDOXH�

7KHUH�LV�QR�DJUHHG�PHWKRGRORJ\�IRU�UHSRUWLQJ�RQ�LQMXULHV�DQG�KHQFH�GDWDVHWV�DUH�QRW
FRPSDUDEOH�DFURVV�0HPEHU�6WDWHV��:KLOH�VRPH�JHQHUDO�LQIRUPDWLRQ�RQ�WUHQGV�FDQ�EH�JLYHQ�
UHJXODU�UHSRUWLQJ�RQ�LQMXULHV�LV�XQOLNHO\�WR�EH�SRVVLEOH�LQ�WKH�QHDU�IXWXUH�

'DWD
52$'�75$163257�)$7$/,7,(6
81,7��)$7$/,7,(6�3(5�%,//,21�3$66(1*(5�.,/20(75(
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*URXS��� 7UDQVSRUW�GHPDQG�DQG�LQWHQVLW\

$UH�ZH�JHWWLQJ�EHWWHU�DW�PDQDJLQJ�WUDQVSRUW�GHPDQG�DQG�DW�LPSURYLQJ�WKH
PRGDO�EDODQFH"

Indicators and assessment
7(50�LQGLFDWRUV 2EMHFWLYHV '36,5 $VVHVVPHQW

���3DVVHQJHU�WUDQVSRUW 5HGXFH�WKH�OLQNDJH�EHWZHHQ
HFRQRPLF�JURZWK��DQG
SDVVHQJHU�WUDQVSRUW�GHPDQG

' L

,QFUHDVH�VKDUHV�RI�SXEOLF
WUDQVSRUW��UDLO��ZDONLQJ��F\FOLQJ

' L

���)UHLJKW�WUDQVSRUW 5HGXFH�WKH�OLQNDJH�EHWZHHQ
HFRQRPLF�JURZWK�DQG�IUHLJKW
WUDQVSRUW�GHPDQG

' L

,QFUHDVH�VKDUHV�RI�UDLO��LQODQG
ZDWHUZD\V��VKRUW�VHD�VKLSSLQJ

L

J�SRVLWLYH�WUHQG��PRYLQJ�WRZDUGV�REMHFWLYH��K�VRPH�SRVLWLYH�GHYHORSPHQW��EXW�LQVXIILFLHQW�WR�PHHW
REMHFWLYH���L�XQIDYRXUDEOH�WUHQG��ODUJH�GLVWDQFH�IURP�REMHFWLYH���"�TXDQWLWDWLYH�GDWD�QRW�DYDLODEOH�RU
LQVXIILFLHQW

3ROLF\�FRQWH[W
3DVVHQJHU�DQG�IUHLJKW�WUDQVSRUW�YROXPHV�DUH�WKH�IXQGDPHQWDO�GHWHUPLQDQWV�RI�WUDQVSRUW
SUHVVXUH�RQ�WKH�HQYLURQPHQW��6R�LW�LV�SDUWLFXODUO\�LPSRUWDQW�WR�HQFRXUDJH�WKH�XVH�RI�OHVV
HQYLURQPHQWDOO\�GDPDJLQJ�PRGHV�OLNH�ZDONLQJ��F\FOLQJ��UDLO��EXV�DQG��LQODQG�ZDWHUZD\V�

7KH�GUDPDWLF�JURZWK�LQ�URDG�DQG�DLU�WUDQVSRUW��DQG�WKH�UHVXOWLQJ�HQYLURQPHQWDO�FRQJHVWLRQ
SUREOHPV��HPSKDVLVH�WKH�QHHG�WR�IRFXV�RQ�GHPDQG�PDQDJHPHQW��7KH�UHFHQW�&RPPLVVLRQ
&RPPXQLFDWLRQ��(&��������RQ�WKH�IXWXUH�GHYHORSPHQW�RI�WKH�&73�VWDWHG�WKDW�¶WKH
&RPPLVVLRQ�ZLOO�JLYH�SDUWLFXODU�DWWHQWLRQ�WR�PHDVXUHV�GHVLJQHG�WR�UHGXFH�WKH�GHSHQGHQFH�RI
HFRQRPLF�JURZWK�RQ�LQFUHDVHV�LQ�WUDQVSRUW�DFWLYLW\·�

0DQDJLQJ�GHPDQG�DQG�LPSURYLQJ�PRGDO�EDODQFH�UHTXLUH�FRPELQHG�DFWLRQ�LQ�YDULRXV�SROLF\
DUHDV��7KH�NH\�WR�DQ�HIIHFWLYH�GHPDQG�PDQDJHPHQW�VWUDWHJ\�LV�WR�ILQG�WKH�EHVW�FRPELQDWLRQ
RI�

• LPSURYHG�ODQG�XVH�SODQQLQJ�

• IDLU�DQG�HIILFLHQW�SULFLQJ�

• LQYHVWPHQW�LQ�SXEOLF�WUDQVSRUW�

• WUDIILF�PDQDJHPHQW��H�J��XVLQJ�WHOHPDWLFV�

• UHVWULFWLQJ�WKH�PRYHPHQWV�RI�URDG�YHKLFOHV��LQFOXGLQJ�SDUNLQJ�SROLFLHV�

• LPSURYHG�ORJLVWLFV�

$W�WKH�&RPPXQLW\�OHYHO��WKHUH�LV�VWLOO�QR�FOHDU�WUDQVSRUW�GHPDQG�PDQDJHPHQW�VWUDWHJ\��DQG
QR�VSHFLILF��PRGDO�VKDUH�WDUJHWV��7KH�PDLQ�HOHPHQWV�RI�WKH�FXUUHQW�&73�DUH�WR�LPSURYH�DQG
H[WHQG�WKH�WUDQV�(XURSHDQ�WUDQVSRUW�QHWZRUN��HVWDEOLVK�D�IDLUHU�DQG�PRUH�HIILFLHQW�SULFLQJ
V\VWHP��UHYLWDOLVH�WKH�FRPPXQLW\
V�UDLOZD\V��HVSHFLDOO\�WR�HQKDQFH�WKH�XVH�RI�UDLOZD\V�IRU
IUHLJKW�WUDQVSRUW��DQG�SURPRWH�FRPELQHG�WUDQVSRUW�DQG�SXEOLF�WUDQVSRUW��1RQH�RI�WKHVH
VWUDWHJLHV�DLP�WR�UHGXFH�WKH�RYHUDOO�JURZWK�LQ�GHPDQG�



*URXS����7UDQVSRUW�GHPDQG�DQG�LQWHQVLW\

)LQDO�GUDIW��

.H\�)LQGLQJV
• 3DVVHQJHU�DQG�IUHLJKW�WUDQVSRUW�GHPDQG�KDYH�PRUH�WKDQ�GRXEOHG�RYHU�WKH�SDVW����\HDUV�

DQG�ERWK�KDYH�JURZQ�PRUH�UDSLGO\�WKDQ�*'3��7KHUH�KDV�EHHQ�D�GUDPDWLF�VKLIW�WRZDUGV
URDG�WUDQVSRUW��7UDQVSRUW�GHPDQG�LQ�WKH�(8�LQ������UHDFKHG�������EQ�SDVVHQJHU�NP
DQG�������EQ�WRQQH�NP�

)LJXUH�.(<�&+$57 *URZWK�LQ�SRSXODWLRQ��HFRQRPLF�DFWLYLW\�DQG�WUDQVSRUW�GHPDQG
�(8�
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6RXUFH� '*�7UDQVSRUW�(XURVWDW

• 2YHU�WKH�SDVW����\HDUV�WKH�JOREDOLVDWLRQ�RI�HFRQRPLHV��WKH�6LQJOH�0DUNHW�DQG�LQFUHDVHV�LQ
ZHOIDUH�KDYH�OHG�WR�D�FRQVLGHUDEOH�LQFUHDVH�LQ�GHPDQG�IRU�WUDQVSRUW��3DVVHQJHU�WUDQVSRUW
KDV�JURZQ�ZLWK�HFRQRPLF�DFWLYLW\�DQG�HYHU�LQFUHDVLQJ�FDU�RZQHUVKLS�OHYHOV��7KLV�LQ�WXUQ
KDV�LQIOXHQFHG�KXPDQ�VHWWOHPHQW�DQG�VRFLR�HFRQRPLF�SDWWHUQV��)UHLJKW�WUDQVSRUW�KDV�DOVR
JURZQ�GXULQJ�WKH�SDVW�GHFDGH��ERWK�LQWHUQDOO\�LQ�WKH�(8�DQG�IRU�H[WHUQDO�WUDGH�

• 3DVVHQJHU�WUDQVSRUW�GHPDQG�KDV�LQFUHDVHG�PXFK�PRUH�UDSLGO\�WKDQ�SRSXODWLRQ�RYHU�WKH
SDVW����\HDUV��UHIOHFWLQJ�D�ULVH�LQ�PRELOLW\��WKH�DYHUDJH�GDLO\�GLVWDQFH�WUDYHOOHG�E\�(8
FLWL]HQV�ZDV������NP�LQ������DQG����NP�LQ�������(XURVWDW���������7KH�VSDWLDO�VSUHDG�RI
HFRQRPLF�DFWLYLWLHV��XUEDQ�VSUDZO��DQ�HYROYLQJ�VHUYLFHV�VHFWRU��KLJKHU�GLVSRVDEOH�LQFRPH
DQG�LQFUHDVHG�OHLVXUH�WLPH�DOO�LQIOXHQFH�PRELOLW\��7KUHH�RXW�RI�IRXU�(8�FLWL]HQV�RZQHG�D
FDU�LQ������DQG�WKH�QXPEHU�LV�H[SHFWHG�WR�FRQWLQXH�WR�JURZ�

• %HWZHHQ������DQG�������ZLWK�WKH�LQWHUQDWLRQDOLVDWLRQ�RI�WUDGH��IUHLJKW�WRQQH�NP�JUHZ
PRUH�UDSLGO\�WKDQ�WRQQDJH�DV�MRXUQH\�OHQJWKV�LQFUHDVHG��5RDG�IUHLJKW��UHVSRQVLEOH�IRU
QHDUO\�����RI�DOO�(8�KDXODJH�LQ�������LV�SUHGLFWHG�WR�VKLIW�WRZDUGV�KLJKHU�YDOXH�JRRGV�
VPDOOHU�VKLSPHQW�VL]HV��KLJKHU�IUHTXHQF\��DQG�ODUJHU�JHRJUDSKLFDO�FRYHUDJH�ZKLFK�ZLOO
LQFUHDVH�MRXUQH\�OHQJWKV�DQG�GHFUHDVH�DYHUDJH�ORDGV�VWLOO�IXUWKHU��)RU�VKLSSLQJ��VRPH����
RI�(8�IUHLJKW�WUDQVSRUW�LQ��������VXEVWDQWLDO�FDSDFLW\�VXUSOXVHV�DQG�LQHIILFLHQFLHV�GXH�WR
DJHLQJ�IOHHWV�DUH�OHDGLQJ�WR�D�FULWLFDO�ORVV�LQ�SURGXFWLYLW\�DQG�UHOLDELOLW\��ZKLOVW�GHFOLQLQJ
IUHLJKW�UDWHV�DUH�SXWWLQJ�SUHVVXUHV�RQ�SURILWDELOLW\�



*URXS����7UDQVSRUW�GHPDQG�DQG�LQWHQVLW\

)LQDO�GUDIW��

,QGLFDWRU��� 3DVVHQJHU�WUDQVSRUW

.H\�PHVVDJH
• 7RWDO�SDVVHQJHU�NLORPHWUHV�WUDYHOOHG�LQ�WKH�(8�LQFUHDVHG�E\������GXULQJ������������DQ

DYHUDJH�DQQXDO�JURZWK�UDWH�RI���������*'3�LQFUHDVHG�E\�����RYHU�WKH�VDPH�SHULRG��7KH
VKDUH�RI�FDU�WUDQVSRUW�LQFUHDVHG�IURP�����WR�����GXULQJ�WKH�SHULRG��DQG�WRWDO�FDU�XVH�URVH
E\������

)LJXUH�3.0�02'(� $QQXDO�SDVVHQJHU�WUDQVSRUW�SHUIRUPDQFH�E\�PRGH��(8�
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6RXUFHV��'*�9,,��(XURVWDW

2EMHFWLYHV
• 5HGXFH�WKH�FRXSOLQJ�EHWZHHQ�HFRQRPLF�JURZWK�DQG�SDVVHQJHU�WUDQVSRUW�GHPDQG

• ,PSURYH�WKH�VKDUHV�RI�SXEOLF�WUDQVSRUW��UDLO��LQODQG�ZDWHUZD\V��ZDONLQJ��DQG�F\FOLQJ

'HILQLWLRQ
• 3DVVHQJHU�NLORPHWUH�WUDYHOOHG�E\�PRGH�RI�WUDQVSRUW

7KH�LQFUHDVH�LQ�SDVVHQJHU�WUDQVSRUW�YROXPH�SURYLGHV�D�NH\�SUHVVXUH�SRLQW�IRU�WKH
HQYLURQPHQW��:KHQ�H[SUHVVHG�DV�SDVVHQJHU�NP�SHU�KHDG��RU�ZKHQ�UHODWHG�WR�WKH�JURZWK�LQ
*'3��WKLV�LQGLFDWRU�FDQ�VKRZ�RXU�SURJUHVV�LQ�UHGXFLQJ�WKH�FRXSOLQJ�EHWZHHQ�HFRQRPLF�DFWLYLW\
DQG�WUDQVSRUW�GHPDQG�

3ROLF\�DQG�WDUJHWV
$OWKRXJK�WKH�LPSRUWDQFH�RI�PDQDJLQJ�GHPDQG�DQG�VKLIWLQJ�PRGDO�FKRLFH�WRZDUGV
HQYLURQPHQWDOO\�IULHQGO\�PRGHV�LV�UHFRJQLVHG�LQ�WKH�&73��WKHUH�DUH�QR�TXDQWLILHG�(8�WDUJHWV�
6HYHUDO�FRXQWULHV��KRZHYHU��KDYH�QDWLRQDO�WDUJHWV��)RU�LQVWDQFH��WKH�1HWKHUODQGV�KDV�D�����
WDUJHW�RI�UHGXFLQJ�FDU�YHKLFOH�NP�E\������IURP�WKH������OHYHO��E\�VKLIWLQJ�GHPDQG�IURP
SULYDWH�WR�SXEOLF�SDVVHQJHU�WUDQVSRUW��7KH�DLP�LV�WR�KDYH�DQ�LQWHJUDWHG�V\VWHP�RI�SXEOLF
WUDQVSRUW�VHUYLFHV��WKDW�E\������LV�FDSDEOH�RI�FDUU\LQJ���������PRUH�SHDN�KRXU�SDVVHQJHUV
WKDQ�WKRVH�FDUULHG�LQ�������7KH�8.�DLPV�WR�GRXEOH��IURP�������WKH�XVH�RI�ELF\FOH�E\������
DQG�GRXEOH�LW�DJDLQ�E\������
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)LQDO�GUDIW��

)LQGLQJV
7RWDO�SDVVHQJHU�NPV�WUDYHOOHG�LQ�WKH�(8�KDYH�PRUH�WKDQ�GRXEOHG�RYHU�WKH�SHULRG�����������
7KH�DYHUDJH�JURZWK�UDWH�RI�������SHU�\HDU�LV�HYHQ�KLJKHU�WKDQ�WKH�DYHUDJH�JURZWK�LQ�*'3
RYHU�WKH�VDPH�SHULRG��������SHU�\HDU���7KH�WRWDO�QXPEHU�RI�SDVVHQJHU�NP�SHU�FDSLWD�KDV�EHHQ
LQFUHDVLQJ�VWHDGLO\�VLQFH������UHIOHFWLQJ�WKH�LQFUHDVLQJ�GHPDQG�IRU�PRELOLW\�&DU�RZQHUVKLS
JURZWK��ZKLFK�LV�VWURQJO\�FRUUHODWHG�ZLWK�*'3�JURZWK��LV�RQH�RI�WKH�PDLQ�GULYLQJ�IDFWRUV��7KH
RZQHUVKLS�RI�FDUV�KDV�LQFUHDVHG�EHWZHHQ������DQG������IURP�����SHU������LQKDELWDQWV�WR����
�VHH�LQGLFDWRU����

• 7KH�JURZWK�UDWHV�IRU�WKH�GLIIHUHQW�PRGHV�RI�WUDQVSRUW�YDU\�VXEVWDQWLDOO\��7KH�IDVWHVW
JURZLQJ�PRGH�LV�DLU�������SHU�\HDU���DQG�QH[W��FDU�������SHU�\HDU���7KH�PRUH
HQYLURQPHQWDOO\�IULHQGO\�PRGHV�KDYH�WKH�VORZHVW�JURZWKV��&\FOLQJ�������SHU�\HDU���UDLO
������SHU�\HDU��DQG�EXV�WUDQVSRUW�������SHU�\HDU��

)LJXUH�3$66�02'( &KDQJHV�LQ�SDVVHQJHU�WUDQVSRUW�PRGDO�VSOLW��(XURSHDQ�8QLRQ�
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6RXUFHV��'*�7UDQVSRUW��(XURVWDW

• 3DVVHQJHU�FDU�WUDQVSRUW�LV�WKH�PRGH�PRVW�XVHG��RYHU�WKH�SHULRG�IURP������WR������LWV
VKDUH�URVH�IURP����WR�����DQG�WRWDO�SDVVHQJHU�FDU�NP�URVH�E\�������:LWK�D�FXUUHQW
PDUNHW�VKDUH�RI����FXUUHQWO\��IURP����LQ��������DLU�WUDQVSRUW�KDV�EHFRPH�WKH�WKLUG�PRVW
LPSRUWDQW�PHDQV�RI�WUDQVSRUW��DIWHU�SDVVHQJHU�FDUV�DQG�EXVHV�����LQ��������7KH�GHFUHDVLQJ
VKDUH�RI�UDLO��D�GURS�IURP����LQ������WR����LQ��������ZDONLQJ�DQG�F\FOLQJ�FKDOOHQJHV�WKH
(8�FRPPLVVLRQV�NH\�SULRULW\�RI�SURPRWLQJ�DQG�DGYDQFLQJ�VXVWDLQDEOH�IRUPV�RI�WUDQVSRUW�

• 2YHU�WKH�SHULRG������������WKH�JURZWK�LQ�SDVVHQJHU�WUDQVSRUW�ZDV�KLJKHVW�LQ�*UHHFH�
3RUWXJDO�DQG�6SDLQ��6WDUWLQJ�IURP�WKH�WKUHH�ORZHVW�OHYHOV�LQ�������GHPDQG�KDV�PRUH�WKDQ
TXDGUXSOHG�LQ�HDFK�FRXQWU\��7KH�WKUHH�PHPEHU�VWDWHV�ZLWK�WKH�ORZHVW�JURZWK�LQ�WKH�SHULRG
ZHUH�6ZHGHQ��'HQPDUN�DQG�%HOJLXP�

7KH�FXUUHQW�WUHQGV�WRZDUGV�LQFUHDVHG�URDG�DQG�DYLDWLRQ�XVH�DUH�H[SHFWHG�WR�FRQWLQXH��7KH
UHFHQW�(($�RXWORRNV�UHSRUW�VKRZHG���XQGHU�D�EXVLQHVV�DV�XVXDO�VFHQDULR���SDVVHQJHU�WUDQVSRUW
ZLOO�JURZ�ZLWK�����E\������FRPSDUHG�WR�������(($��������

%R[�(8�%,.( &\FOLQJ�LQ�(8

1RW�DOO�PHDQV�RI�WUDQVSRUW�KDYH�DGYHUVH�HQYLURQPHQWDO�HIIHFWV��&\FOLQJ�GRHV�QRW�OHDG�WR�QRLVH
DQG�FRQJHVWLRQ�QRU�GRHV�LW�FRQWULEXWH�WR�WKH�DLU�SROOXWLRQ��7KH�ELF\FOH�PDNHV�HIIHFWLYH�XVH�RI
KXPDQ�SRZHU�DQG�QDWXUDO�UHVRXUFHV�DQG�WKH�SK\VLFDO�DFWLYLW\�DVVRFLDWHG�ZLWK�F\FOLQJ�LV�JRRG
IRU�KHDOWK�

7KH�XVH�RI�WKH�ELF\FOH�LQ�(8�KDV�VWDELOLVHG�RYHU�WKH�ODVW�GHFDGHV�DW�D�OHYHO�RI�DSS�����
NP�SHUVRQ�SHU�\HDU��+RZHYHU��LQ�'HQPDUN�DQG�WKH�1HWKHUODQGV�WKH�OHYHOV�DUH�VLJQLILFDQWO\
KLJKHU��DSS������NP�DQG�����NP�UHVSHFWLYHO\���ZKLFK�FRQWUDGLFWV�WKH�WKHRU\�WKDW�KLJK�XVH�RI
F\FOLQJ�LV�DVVRFLDWHG�ZLWK�ORZ�SXUFKDVLQJ�SRZHU�RI�LQGLYLGXDO�KRXVHKROGV��,Q�IDFW��FRXQWULHV
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)LQDO�GUDIW��

ZLWK�KLJK�OHYHOV�RI�ELF\FOH�XVH�DOVR�WHQG�WR�KDYH�KLJK�*13�

3URPRWLRQ�RI�ELF\FOHV�DV�PHDQV�RI�WUDQVSRUW�KDV�JUHDW�SRWHQWLDO��,Q�(XURSH�WRGD\�QHDUO\�KDOI
RI�SULYDWH�FDU�WULSV�DUH�VKRUWHU�WKDQ���NP���D�GLVWDQFH�IRU�ZKLFK�WKH�F\FOH�LV��LQ�XUEDQ�WUDIILF�
RIWHQ�TXLFNHU�WKDQ�WKH�FDU�

6RXUFH�� '*9,,� IDFW� VKHHW� ~%LF\FOH� 7UDQVSRUW��� 1RYHPEHU� ����� DQG� (XURSHDQ� /RFDO� 7UDQVSRUW
,QIRUPDWLRQ�6HUYLFH

)XWXUH�ZRUN
)XUWKHU�ZRUN�LV�QHHGHG�WR�GHYHORS�UHOLDEOH�DQG�FRPSDUDEOH�VWDWLVWLFV�RQ�SDVVHQJHU�NP��7KH
UHVXOWV�GHVFULEHG�KHUH�VKRXOG�EH�WDNHQ�DV�D�SUHOLPLQDU\�LQGLFDWLRQ�RI�WKH�WUHQGV�DW�(8�OHYHO
ZKLFK�ZLOO�QHHG�WR�EH�PRUH�FDUHIXOO\�UHVHDUFKHG�

'DWD
3$66(1*(5�75$163257�'(0$1'
81,7��%,//,21�3$66(1*(5�.,/20(75(
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(8���z�WRWDO ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

6RXUFH��(XURVWDW

127(��YDOXHV�LQ�UHG�DUH�LQWHUSRODWHG

,QGLFDWRU��� )UHLJKW�7UDQVSRUW

.H\�0HVVDJH
• 7RWDO�IUHLJKW�WRQQHV�NLORPHWUHV�LQ�WKH�(8�KDV�LQFUHDVHG�E\������RYHU�WKH�SHULRG������

������DQ�DQQXDO�LQFUHDVH�RI��������'XULQJ�WKH�VDPH�SHULRG�WKH�VKDUH�RI�URDG�WUDQVSRUW
LQFUHDVHG�IURP�����WR�����DQG�VKRUW�VHD�VKLSSLQJ�LQFUHDVHG�IURP�����WR������7RWDO
WRQQH�NP�E\�URDG�URVH�E\�������DQG�E\�VKLS�E\������

)LJXUH�)5(,*+7�(8 $QQXDO�IUHLJKW�WUDQVSRUW�SHUIRUPDQFH�E\�PRGH��(8�
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2EMHFWLYHV
• 5HGXFH�WKH�FRXSOLQJ�EHWZHHQ�HFRQRPLF�JURZWK�DQG�IUHLJKW�WUDQVSRUW�GHPDQG

• ,PSURYH�WKH�VKDUHV�RI�UDLO��LQODQG�ZDWHUZD\V��DQG�VKRUW�VHD�VKLSSLQJ

'HILQLWLRQ
• 7RQQH�NLORPHWUH�FDUULHG�E\�HDFK�WUDQVSRUW�PRGH��URDG��UDLO��DLU��LQODQG�ZDWHUZD\V��VHD�

$Q\�LQFUHDVH�LQ�IUHLJKW�WUDQVSRUW�YROXPH�LV�D�IXUWKHU�PDMRU�SUHVVXUH�SRLQW�IRU�WKH
HQYLURQPHQW��:KHQ�UHODWHG�WR�WKH�JURZWK�LQ�*'3��WKLV�LQGLFDWRU�FDQ�PRQLWRU�SURJUHVV�LQ
UHGXFLQJ�WKH�FRXSOLQJ�EHWZHHQ�HFRQRPLF�DFWLYLW\�DQG�WUDQVSRUW�GHPDQG�

3ROLF\�DQG�WDUJHWV
)UHLJKW�WUDQVSRUW�LV�FORVHO\�OLQNHG�WR�HFRQRPLF�DFWLYLW\�DQG�WR�SDWWHUQV�RI�SURGXFWLRQ�
GLVWULEXWLRQ�DQG�ODQG�XVH��,W�LV�LQIOXHQFHG�E\�SULFH��H�J��IXHO�SULFH��WD[HV�DQG�VXEVLGLHV��DQG
WUDQVSRUW�VXSSO\��7KH�QDWXUH�RI�WKH�IUHLJKW�FDUULHG��KHDY\�EXON�JRRGV�YHUVXV�OLJKW�YDOXH
JRRGV��DV�ZHOO�DV�WKH�FDUJR�VL]H�DQG�IUHTXHQF\�DOVR�LQIOXHQFH�WKH�ORDG�IDFWRUV�IRU�URDG
WUDQVSRUW�DQG�WKH�HPLVVLRQV�SHU�WRQQH�NP�

7KH�DGYHUVH�HQYLURQPHQWDO�DQG�KHDOWK�HIIHFWV�YDU\�DFFRUGLQJ�WR�WKH�PHDQV�RI�WUDQVSRUW�XVHG�
5RDG�IUHLJKW�WUDQVSRUW�RIIHUV�FOHDU�DGYDQWDJHV�LQ�WHUPV�RI�VSHHG�DQG�IOH[LELOLW\��KRZHYHU��LW
DOVR�UHVXOWV�LQ�VRPH�RI�WKH�PRVW�VHULRXV�HQYLURQPHQWDO�LPSDFWV�

1R�TXDQWLILHG�(8�WDUJHWV�IRU�IUHLJKW�WUDQVSRUW�GHPDQG�KDYH�EHHQ�HVWDEOLVKHG��DQG�RQO\�D
OLPLWHG�QXPEHU�RI�PHPEHU�VWDWHV�KDYH�VHW�WKHPVHOYHV�WDUJHWV�

&RPPXQLW\�SULRULWLHV�ODXQFKHG�WKURXJK�WKH�7UDQV�(XURSHDQ�7UDQVSRUW�1HWZRUN�SURJUDPPH
DLP�WR�SURPRWH�UDLO�DQG�FRPELQHG�URDG�UDLO�WUDQVSRUW�

)LQGLQJV
• 7RWDO�DQQXDO�WRQQHV�NP�KDV�LQFUHDVHG�VLJQLILFDQWO\�VLQFH�������2I�WKLV��WKH�ODUJHVW

LQFUHDVHV�KDYH�EHHQ�URDG�������SHU�\HDU��DQG�VKRUW�VHD�URXWH�VKLSSLQJ�������SHU�\HDU��
5DLO�WUDQVSRUW�KDV�GHFOLQHG�E\������SHU�\HDU��ZKLOH�SLSHOLQH�DQG�LQODQG�ZDWHUZD\V�KDYH
JURZQ�D�OLWWOH�������DQG������SHU�DQQXP�UHVSHFWLYHO\���2Q�WKH�RWKHU�KDQG��WKH�WRWDO
WRQQDJH�FDUULHG�KDV�LQFUHDVHG�OHVV�UDSLGO\�WKDQ�WKH�WRQQH�NP��EHFDXVH�DYHUDJH�GLVWDQFHV
WUDYHOOHG�KDYH�LQFUHDVHG�

• 7KH�UHFHQW�(($�RXWORRNV�UHSRUW�VKRZ�WKDW�D�FRQWLQXDWLRQ�RI�FXUUHQW�SROLFLHV�ZRXOG�OHDG�WR
D�����LQFUHDVH�LQ�WRQQH�NP�E\�������RYHU��������7KLV�ZRXOG�PDLQO\�DULVH�IURP�DQ�LQFUHDVH
LQ�LQWHUQDWLRQDO�IUHLJKW�PRYHPHQWV��5DLO·V�VKDUH�LQ�RYHUDOO�GHPDQG�LV�H[SHFWHG�WR�LQFUHDVH
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VOLJKWO\��SDUWLFXODUO\�IRU�ORQJ�GLVWDQFHV��DV�D�UHVXOW�RI�HQFRXUDJLQJ�FRPELQHG�URDG�UDLO
WUDQVSRUW�

• 7KH�PDLQ�JURZWK�LQ�IUHLJKW�WRQQH�NP�KDV�EHHQ�LQ�WKH�WUDQVSRUW�RI�ZRRG��SDSHU�SXOS�
FKHPLFDOV��DQG�PDQXIDFWXUHG�SURGXFWV�VXFK�DV�JODVV�DQG�FHUDPLFV��DQG�PDFKLQHU\��7KH�(8
HFRQRP\�KDV�EHFRPH�OHVV�GHSHQGHQW�RQ�WKH�WUDQVSRUW�RI�VRPH�KHDY\�JRRGV��VXFK�DV�FRDO
DQG�FRNH��DQG�IHUWLOLVHUV��,QFUHDVLQJ�LQWUD�(8�WUDGH�DQG�LQWHUQDWLRQDOLVDWLRQ�KDV�OHG�WR�DQ
LQFUHDVH�LQ�WKH�VKDUH�RI�LQWHUQDWLRQDO�IUHLJKW�WRQQH�NP��PDLQO\�E\�VHD�DQG�URDG�WUDQVSRUW�

• ,Q�WKH�SHULRGV�����������DQG�����������WKH�JURZWK�LQ�IUHLJKW�WUDQVSRUW�ZDV�ORZ�RU
QHJDWLYH��UHIOHFWLQJ�WKH�HFRQRPLF�FOLPDWH��2YHUDOO��IUHLJKW�WUDQVSRUW�LV�GHSHQGHQW�RQ
JHQHUDO�HFRQRPLF�JURZWK�DQG�SDUWLFXODUO\�RQ�WUDGH�YROXPHV�

)LJXUH�)5(,*+7�02'(� &KDQJHV�LQ�IUHLJKW�WUDQVSRUW�PRGDO�VSOLW��(8�
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• 2YHU�WKH�SHULRG�IURP������WR������WKH�VKDUH�RI�URDG�KDXODJH�URVH�VLJQLILFDQWO\�IURP����WR
�����6KRUW�VHD�VKLSSLQJ�URVH�IURP����WR�����DQG�LV�WKH�RQO\�RWKHU�PRGH�RI�WUDQVSRUW�
ZKLFK�KDV�LQFUHDVHG�LWV�VKDUH��7KH�FKDQJH�LQ�PRGDO�FKRLFH�IURP������WR������VKRZV�D
ORQJ�WHUP�WUHQG�WRZDUGV�URDG�IUHLJKW�WUDQVSRUW�DW�WKH�H[SHQVH�RI�UDLO�DQG�LQODQG
ZDWHUZD\V�

• 2YHU�WKH�\HDUV������WR�������*'3��DW������FRQVWDQW�SULFHV��JUHZ�DW�DQ�DYHUDJH�UDWH�RI
�����SHU�\HDU��'XULQJ�WKH�VDPH����\HDU�SHULRG��IUHLJKW�WRQQH�NP�LQ�WKH�WHUULWRULHV�QRZ
FRQVWLWXWLQJ�WKH�(XURSHDQ�8QLRQ�KDYH�JURZQ�DW�DQ�DYHUDJH�UDWH�RI������SHU�\HDU�

• )UHLJKW�WUDQVSRUW�GHPDQG�LV�FORVHO\�FRQQHFWHG�WR�FKDQJHV�LQ�WKH�YROXPH�DQG�VWUXFWXUH�RI
HFRQRPLF�DFWLYLW\��$V�ZHDOWK�LQFUHDVHV��VR�GRHV�WKH�GHPDQG�IRU�JRRGV�DQG�KHQFH�WKH�QHHG
IRU�IUHLJKW�WUDQVSRUW��&KDQJHV�LQ�LQGXVWULDO�VWUXFWXUHV��SURGXFWLRQ�GLVWULEXWLRQ�RUJDQLVDWLRQ
DQG�ORJLVWLFV��LQFOXGLQJ�MXVW�LQ�WLPH�GHOLYHU\���KDYH�DOVR�LQFUHDVHG�WKH�GHPDQG��7KH�VWURQJ
JURZWK�LQ�URDG�WUDQVSRUW�UHVXOWV�IURP�LWV�VSHHG�DQG�IOH[LELOLW\�LQ�PHHWLQJ�VXFK�FKDQJHV�
DQG�DOVR�LWV�DELOLW\�WR�VHUYLFH�RXW�RI�WRZQ�IDFWRULHV�DQG�VKRSSLQJ�FHQWUHV��(YHQ�ZKHQ�RWKHU
PRGHV�DUH�XVHG��URDG�WUDQVSRUW�LV�RIWHQ�QHHGHG�IRU�WKH�LQLWLDO�DQG�ILQDO�VWDJHV�RI�WKH
MRXUQH\�WR�WKH�SRLQW�RI�ORDGLQJ�RU�XQORDGLQJ��5DLO�KDV�EHFRPH�OHVV�DQG�OHVV�DWWUDFWLYH�
EHFDXVH�RI�WKH�GHFOLQH�LQ��TXDOLW\�DQG�IOH[LELOLW\�RIIHUHG��7KHVH�WUHQGV�DUH�IXUWKHU�HQKDQFHG
E\�WKH�FRQWLQXLQJ�LQYHVWPHQW�LQ�URDG�WUDQVSRUW�LQIUDVWUXFWXUH�RYHU�UDLO�DQG�LQODQG
ZDWHUZD\V��VHH�LQGLFDWRU�����

• ,QWHUQDWLRQDO�WUDQVSRUW�DFFRXQWV�IRU�����RI�WRWDO�WRQQH�NP��DQG�����RI�WRWDO�WUDQVSRUWHG
WRQQHV���7KH�VPDOOHU�D�FRXQWU\�WKH�JUHDWHU�WKH�VKDUH�RI�LQWHUQDWLRQDO�WUDQVSRUW����
LQWHUQDWLRQDO�WUDQVSRUW��ZLWKRXW�VHD��)UDQFH���������7KH�1HWKHUODQGV��������/X[HPERXUJ�
�����

• 7UDQVLW�WUDIILF��L�H��WUDIILF�WKDW�FURVVHV�D�FHUWDLQ�FRXQWU\�EXW�KDV�D�GHVWLQDWLRQ�DQG�RULJLQ�LQ
DQRWKHU�GLIIHUHQW�FRXQWU\��UHSUHVHQWV����RI�(8�ODQG�WUDQVSRUW�SHUIRUPDQFH��VHH�%R[�
)5(,*+7�,17(51$7�
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%R[�)5(,*+7�,17(51$7 7UDQVLW�IUHLJKW�WUDQVSRUW�WKURXJK�$XVWULD�DQG�WKH�HFR�
SRLQW�V\VWHP

7UDQVLW�IUHLJKW�LV�FRQFHQWUDWHG�RQ�UHODWLYHO\�IHZ�URXWHV��DOO�RI�ZKLFK�KDYH�YHU\�KLJK�WUDQVSRUW
YROXPHV��,W�LV�D�SDUWLFXODU�SUREOHP�LQ�WKH�$OSLQH�UHJLRQ�ZKHUH�D�ODUJH�SURSRUWLRQ�RI
LQWHUQDWLRQDO�IUHLJKW�WUDIILF�SDVVHV�WKURXJK�SDUWLFXODUO\�VHQVLWLYH�DUHDV��DQG�ZKHUH�WUDQVLW
WUDQVSRUW�KDV�LQFUHDVHG�VXEVWDQWLDOO\�GXULQJ�WKH�SDVW�GHFDGHV��,Q�$XVWULD�WKHUH�KDV�EHHQ�DOPRVW
D�WHQIROG�LQFUHDVH�LQ�WUDQVLW�IUHLJKW�WUDQVSRUW�DFURVV�WKH�%UHQQHU�3DVV�EHWZHHQ������DQG�����
DQG�DW�WKH�VDPH�WLPH�WKH�URDG�UDLO�PDUNHW�VKDUHV�KDYH�DOPRVW�UHYHUVHG��,Q������WKH�PDUNHW
VKDUH�IRU�UDLO�ZDV������EXW�E\������LW�ZDV�GRZQ�WR�MXVW������$�VKLIW�RI�WUDQVLW�URDG�IUHLJKW�WR
UDLO�WUDQVSRUW�LV�WKHUHIRUH�DQ�HVVHQWLDO�FRUQHUVWRQH�RI�WKH�$XVWULDQ�HQYLURQPHQW�DQG�WUDQVSRUW
SROLF\��7R�DFKLHYH�VXFK�D�VKLIW�PHDVXUH�RQ�WKH�WUDQV�QDWLRQDO�OHYHO�DUH�DOVR�QHHGHG�

2QH�RI�WKH�LQVWUXPHQWV�WKURXJK�ZKLFK�$XVWULD�LV�FXUUHQWO\�DEDWLQJ�12[�HPLVVLRQV�IURP�IULJKW
WUDQVSRUW�LV�WKH�HFR�SRLQW�V\VWHP��7KLV�VWDUWHG�LQ�������DV�DJUHHG�LQ�$XVWULD·V�$FFHVVLRQ
7UHDW\��DQG�DLPV�DW�UHGXFLQJ�HPLVVLRQV�E\�����E\�WKH�\HDU�������$QQXDOO\�D�OLPLWHG�QXPEHU
RI�HFR�SRLQWV�DUH�DWWULEXWHG�WR�HDFK�FRXQWU\�LQ�WKH�&RPPXQLW\��(DFK�KHDY\�JRRGV�YHKLFOH
�ZKLFK�KDV�D�ZHLJKW�RYHU�����WRQQHV��LV�UHJLVWHUHG�LQ�WKH�&RPPXQLW\��KDV�WR�SD\�D�QXPEHU�RI
HFR�SRLQWV�IRU�HDFK�WUDQVLW�WULS�WKURXJK�$XVWULD��7KH�QXPEHU�RI�HFR�SRLQWV�GHSHQGV�RQ�WKH
HPLVVLRQ�FKDUDFWHULVWLFV�RI�WKH�WUXFN�DQG�WKH�GLVWDQFH�

$Q�LQWHULP�HYDOXDWLRQ�RI�WKH�HFR�SRLQW�V\VWHP�ZDV�PDGH�LQ������E\�WKH�&RPPLVVLRQ��7KLV
VKRZV�WKDW�WKH�V\VWHP�LV�HIIHFWLYH��DYHUDJH�12[�HPLVVLRQV�IURP�WUXFNV�KDYH�GURSSHG�E\����
LQ�IRXU�\HDUV�DQG�WRWDO�HPLVVLRQV�IURP�WUDQVLW�DUH�GHFOLQLQJ��2I�FRXUVH�WKHUH�LV�QR�HYLGHQFH
WKDW�VXFK�LPSURYHPHQW�LV�VROHO\�GXH�WR�WKH�HFR�SRLQW�V\VWHP��EXW�LW�FDQ�EH�VDIHO\�DVVXPHG�WKDW
WKH�V\VWHP�KDV�FRQVWLWXWHG�DQG�LPSRUWDQW�LQFHQWLYH��$�QH[W�UHYLHZ�ZLOO�EH�PDGH��E\�WKH
&RPPLVVLRQ�DQG�WKH�(($��LQ�-DQXDU\������

6RXUFH�� �%08���������(XURSHDQ�&RPPLVVLRQ� ��������5HSRUW� IURP�WKH�&RPPLVVLRQ� WR� WKH�&RXQFLO�RQ
WKH�7UDQVLW�RI�*RRGV�E\�5RDG�WKURXJK�$XVWULD

• *URZWK�LQ�IUHLJKW�WUDQVSRUW�KDV�EHHQ�HVSHFLDOO\�SURQRXQFHG�LQ�*UHHFH�DQG�3RUWXJDO��%RWK
FRXQWULHV�KDYH�PRUH�WKDQ�WULSOHG�WKH�WRWDO�WRQQH�NP�FDUULHG�VLQFH������DQG�WKH\�UHPDLQ
DPRQJ�WKH�0HPEHU�6WDWHV�ZLWK�WKH�ODUJHVW�UDWHV�RI�LQFUHDVH��2Q�WKH�RWKHU�KDQG��,UHODQG
KDV�VKRZQ�RQO\�D�VPDOO�LQFUHDVH�LQ�WRQQH�NP�VLQFH������ZKLFK�QRZ�DSSHDUV�WR�EH�FRQVWDQW�

• $XVWULD�DQG�6ZHGHQ�DUH�WKH�RQO\�0HPEHU�6WDWHV�ZKHUH�D�VLJQLILFDQW�VKDUH�RI�IUHLJKW
WUDQVSRUW�LV�FDUULHG�E\�UDLO��,Q�ERWK�FRXQWULHV�PRUH�WKDQ�RQH�WKLUG�RI�IUHLJKW�LV�WUDQVSRUWHG
E\�UDLO�

• :KLOH�WUDGLWLRQDO�UDLO�KDV�EHHQ�GHFOLQLQJ��FRPELQHG�URDG�UDLO�WUDQVSRUW�KDV�VKRZQ
VLJQLILFDQW�JURZWK�UDWHV�LQ�UHFHQW�\HDUV�����SHU�DQQXP�IURP�������������$OUHDG\�
DFFRUGLQJ�WR�'*�7UDQVSRUW��DERXW����ELOOLRQ�WRQQH�NP�RU�����RI�WRWDO�WRQQH�NP�RI�(8
UDLOZD\V�DUH�FDUULHG�RQ�FRPELQHG�URDG�UDLO�VHUYLFHV��&RPELQHG�WUDQVSRUW�DOVR�UHSUHVHQWV�D
KLJK�VKDUH�RI�UDLO�WUDIILF�LQ�,WDO\�������RI�WRWDO�WRQQH�NP���6SDLQ�������DQG�WKH�1HWKHUODQGV
������

)XWXUH�ZRUN
• 0RUH�ZRUN�LV�QHHGHG�WR�GHYHORS�UHOLDEOH�DQG�FRPSDUDEOH�VWDWLVWLFV�RQ�WRQQH�NP�E\�PRGH

VSOLW�RQ�JRRGV�JURXS�

• 7KH�GDWD�XVHG�LQ�WKHVH�DQDO\VHV�KDYH�EHHQ�GUDZQ�IURP�WKH�'*�7UDQVSRUW�VWDWLVWLFV
SRFNHWERRN��YHUVLRQ��������7KLV�FRPELQHV�GDWD�IURP�(XURVWDW��WKH�(XURSHDQ�&RQIHUHQFH
RI�0LQLVWHUV�RI�7UDQVSRUW��(&07���DQG�RWKHU�VRXUFHV��WRJHWKHU�ZLWK�DGGLWLRQDO�GDWD
VXSSOLHG�E\�WKH�0HPEHU�6WDWHV�
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1HWKHUODQGV ���� ����� ����� ����� ����� ����� ����� ����� ����� �����
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*URXS��� 6SDWLDO�SODQQLQJ�DQG�DFFHVVLELOLW\

$UH�VSDWLDO�SODQQLQJ�DQG�WUDQVSRUW�SODQQLQJ�EHFRPLQJ�EHWWHU�FR�RUGLQDWHG�VR�DV
WR�PDWFK�WUDQVSRUW�GHPDQG�WR�DFFHVV�QHHG"

,QGLFDWRUV�DQG�DVVHVVPHQW
7(50�LQGLFDWRUV 2EMHFWLYHV '36,5 $VVHVVPHQW

����$FFHVV�WR�EDVLF�VHUYLFHV LPSURYH�DFFHVV�WR�VHUYLFHV�E\
HQYLURQPHQW�IULHQGO\�PRGHV

' "

����$FFHVV�WR�WUDQVSRUW�VHUYLFHV LPSURYH�DFFHVV�WR�SXEOLF�WUDQVSRUW ' "

J�SRVLWLYH�WUHQG��PRYLQJ�WRZDUGV�REMHFWLYH���K�VRPH�SRVLWLYH�GHYHORSPHQW��EXW�LQVXIILFLHQW�WR�PHHW
REMHFWLYH���L�XQIDYRXUDEOH�WUHQG��ODUJH�GLVWDQFH�IURP�REMHFWLYH���"�TXDQWLWDWLYH�GDWD�QRW�DYDLODEOH�RU
LQVXIILFLHQW

3ROLF\�FRQWH[W
(QDEOLQJ�SHRSOH�WR�JDLQ�DFFHVV�WR�ZRUN��HGXFDWLRQ��VKRSSLQJ�RU�OHLVXUH�LV�DQ�HVVHQWLDO
FRPSRQHQW�RI�HFRQRPLF�DQG�VRFLDO�GHYHORSPHQW��3URYLGLQJ�DFFHVVLELOLW\�IRU�HYHU\RQH��DW��ORZ
FRVW�WR�WKH�HQYLURQPHQW��VKRXOG��WKHUHIRUH�EH�WKH�NH\�REMHFWLYH�RI�DQ\�WUDQVSRUW�SROLF\�
+RZHYHU��LQFUHDVLQJ�PRELOLW\�GRHV�QRW�QHFHVVDULO\�LPSURYH�DFFHVVLELOLW\��)RU�H[DPSOH��PRUH
FDU�XVH�LQ�FLWLHV��LQFUHDVHV��FRQJHVWLRQ��GHJUDGHV�FLW\�FHQWUHV�DQG�UHGXFHV�DFFHVVLELOLW\�

$FFHVVLELOLW\�LV�JRYHUQHG�E\�PDQ\�IDFWRUV��/DQG�XVH�SODQV��WKH�VSDWLDO�GLVWULEXWLRQ�RI�HFRQRPLF
DQG�VRFLDO�DFWLYLWLHV�LQ�UHODWLRQ�WR�UHVLGHQFHV��DQG�WUDQVSRUW�SODQV��ERWK�SXEOLF�DQG�SULYDWH��FDQ
LQIOXHQFH�WKH�WLPH�DQG�GLVWDQFHV�WKDW�SHRSOH�VSHQG�WUDYHOOLQJ�DQG�WKDW�JRRGV�KDYH�WR�EH
WUDQVSRUWHG��/DQG�XVH�SODQQLQJ�LV�WKHUHIRUH�D�NH\�WR�DFKLHYLQJ�EHWWHU�DFFHVVLELOLW\��/RFDWLRQ
SROLFLHV�QHHG�WR�PDWFK�D�FRPPXQLW\·V�HFRQRPLF�QHHGV�WR�WUDQVSRUW�VHUYLFHV��$W�WKH�XUEDQ
SODQQLQJ�OHYHO��EHWWHU�DFFHVVLELOLW\�FDQ�EH�DFKLHYHG�E\�D�EHWWHU�VSDWLDO�PL[�RI�HFRQRPLF
DFWLYLWLHV�EDFNHG�E\�LPSURYHPHQWV�WR�SXEOLF�WUDQVSRUW��F\FOLQJ�DQG�ZDONLQJ�IDFLOLWLHV��,Q�WKLV
ZD\�LPSURYHG�DFFHVVLELOLW\�FDQ�EH�DFKLHYHG�ZKLOH�UHGXFLQJ�WKH�GHPDQG�IRU�HQHUJ\�FRQVXPLQJ
PRELOLW\�

$FFHVVLELOLW\�DOVR�KDV�LPSRUWDQW�OLQNV�ZLWK�VRFLDO�HTXLW\��&XUUHQWO\��DFFHVV�WR�WUDQVSRUW�VHUYLFHV
LV�KHDYLO\�GHSHQGHQW�RQ�SHUVRQDO�LQFRPH�DQG�SK\VLFDO�FDSDELOLWLHV�

7KH�QHHG�WR�SURYLGH�DFFHVVLELOLW\�E\�FRQYHQWLRQDO�WUDQVSRUW�PHDQV�PD\�EH�SURJUHVVLYHO\
UHGXFHG�E\�GHYHORSPHQWV�LQ�WHOHFRPPXQLFDWLRQV�DQG�H�FRPPHUFH�ZKLFK�SURYLGH�RWKHU
LPSRUWDQW�ZD\V�RI�DFFHVVLQJ�VHUYLFHV�

5HOHYDQW�SROLF\�LVVXHV�DUH�

• &RPPXQLW\�SROLFLHV�KDYH��VR�IDU��WULHG�WR�LPSURYH�PRELOLW\�E\�LQFUHDVLQJ�WUDQVSRUW�VXSSO\�
7KH\�KDYH�QRW�IRFXVVHG�RQ�WKH�UHDO�LVVXH�RI�LPSURYLQJ�DFFHVVLELOLW\�DW�ORZ�FRVW�WR�WKH
HQYLURQPHQW�

• 1R�LQWHJUDWHG�DFFHVVLELOLW\�VWUDWHJLHV�KDYH�EHHQ�GHYHORSHG��DQG�QR�WDUJHWV�VHW�
,QWHUHVWLQJO\��WKH�&RPPRQ�7UDQVSRUW�3ROLF\�LV�VXEWLWOHG�¶WRZDUGV�VXVWDLQDEOH�PRELOLW\·
UDWKHU�WKDQ�¶VXVWDLQDEOH�DFFHVVLELOLW\·�

• 2QH�UHDVRQ�IRU�WKLV�GHILFLHQF\�PD\�EH�WKDW�WKH�UHVSRQVLELOLW\�IRU�GHYHORSLQJ�VXFK�VWUDWHJLHV
OLHV�QRW�ZLWK�WKH�(8�EXW�ZLWK�0HPEHU�6WDWHV��UHJLRQV�DQG�DXWKRULWLHV��7KH�&RPPXQLW\·V
UROH�LV�WKHUHIRUH�OLPLWHG�WR�SURPRWLQJ�JRRG�SUDFWLFH��H�J��WKH�VXVWDLQDEOH�FLWLHV·�FDPSDLJQ�
FDU�IUHH�FLWLHV��(XURSHDQ�6SDWLDO�'HYHORSPHQW�3HUVSHFWLYH��(6'3���WKH�&LWL]HQV·�1HWZRUN
FDPSDLJQ���DQG�GHYHORSLQJ�(,$�DQG�6($�OHJLVODWLRQ�VR�WKDW�WKH�LVVXH�RI�DFFHVVLELOLW\�DQG
WUDQVSRUW�JHQHUDWLRQ�DUH�DGGUHVVHG�DGHTXDWHO\�LQ�VSDWLDO�SODQQLQJ�
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6RXUFH��'HSDUWPHQW�RI�WKH�(QYLURQPHQW��7UDQVSRUW�DQG�WKH�5HJLRQV��'(75��,QGLFDWRUV�RI�6XVWDLQDEOH
'HYHORSPHQW�IRU�WKH�8QLWHG�.LQJGRP

• 'DWD�IURP�QDWLRQDO�VXUYH\V�VKRZ�WKDW�MRXUQH\�OHQJWK�DQG�IUHTXHQF\�KDYH�ERWK�LQFUHDVHG�
:H�WUDYHO�IXUWKHU�WR�ZRUN�DQG�PRUH�RIWHQ�RQ�OHLVXUH��7KH�JURZWK�LQ�RXW�RI�WRZQ�VKRSSLQJ
FHQWUHV�DQG�UHWDLO�SDUNV�KDV�OHG�WR�LQFUHDVHV�LQ�WUDQVSRUW�YROXPHV�LQ�PDQ\�FRXQWULHV��7KH
LQGLFDWRU�VKHHWV�JLYH�WKH�HYLGHQFH�IRU�WKH�8.�DQG�'HQPDUN�

• 7KH�RYHUDOO�WLPH�WKDW�SHRSOH�VSHQG�WUDYHOOLQJ�KDV�UHPDLQHG�PRUH�RU�OHVV�FRQVWDQW�
+RZHYHU��ZLWK�LQFUHDVLQJ�FRQJHVWLRQ��DQG�LQFUHDVLQJ�KRPH�WR�ZRUN�GLVWDQFHV��FRPPXWLQJ
WR�DQG�IURP�ZRUN�QRZ�WDNHV�ORQJHU�

• $FFHVV�WR�VHUYLFHV�KDV�LQFUHDVLQJO\�EHFRPH�GHSHQGHQW�RQ�WKH�FDU��VR�D�ODUJH�JURXS�RI�WKH
SRSXODWLRQ��DERXW�����RI�(8�KRXVHKROGV�GR�QRW�KDYH�DFFHVV�WR�D�FDU��KDV�GLIILFXOW\�LQ
DFFHVVLQJ�HYHQ�EDVLF�VHUYLFHV��'DWD�IURP�D�UHFHQW�8.�VXUYH\�LQGLFDWH�WKH�H[WHQW�WR�ZKLFK
SHRSOH�LQ�QR�FDU�KRXVHKROGV�DUH�GLVDGYDQWDJHG�

• 7KH�HDVH�RI�DFFHVV�WR�WUDQVSRUW�VHUYLFHV�GHSHQGV�ERWK�RQ�WUDQVSRUW�LQIUDVWUXFWXUH�DQG�RQ
WKH�OHYHO�RI�VHUYLFH�SURYLGHG��&DU�RZQHUVKLS�FDQ�EH�XVHG�DV�RQH�SUR[\�DFFHVV�LQGLFDWRU�IRU
FDU�RZQHUV��2ZQHUVKLS�UDWHV�KDYH�LQFUHDVHG�VWHDGLO\�RYHU�UHFHQW�GHFDGHV��VHH�LQGLFDWRU�����
,Q�������WKH�(8�FDU�RZQHUVKLS�OHYHO�ZDV�����FDUV�SHU������LQKDELWDQWV��,WDO\��/X[HPERXUJ
DQG�*HUPDQ\�KDG�WKH�KLJKHVW�UDWHV��RYHU�����FDUV�SHU������LQKDELWDQWV��

• 1R�FRPSUHKHQVLYH�(8�GDWD�DUH�DYDLODEOH�RQ�WKH�HDVH�RI�DFFHVV�WR�SXEOLF�WUDQVSRUW��H�J�
WLPH�WR�QHDUHVW�WUDLQ�RU�EXV�VWDWLRQ���'DWD�IURP�'HQPDUN�VKRZ�WKDW�DFFHVV�WR�SXEOLF
WUDQVSRUW�LV�PRUH�GLIILFXOW�RXWVLGH�FRQXUEDWLRQV�
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)LQDO�GUDIW��

,QGLFDWRU���� $FFHVV�WR�EDVLF�VHUYLFHV

.H\�0HVVDJHV
• 8UEDQ�VSUDZO��LQFUHDVHG�FDU�DYDLODELOLW\�DQG�WKH�FRQFHQWUDWLRQ�RI�ZRUNLQJ�SODFHV�DQG

VKRSSLQJ�IDFLOLWLHV�LQ�RXW�RI�WRZQ�ORFDWLRQV�KDYH�UHVXOWHG�LQ�FRQWLQXLQJ�LQFUHDVHV�LQ�MRXUQH\
OHQJWK�IRU�DOO�SXUSRVHV��EXW�SDUWLFXODUO\�IRU�FRPPXWLQJ�MRXUQH\V��$FFHVV�WR�EDVLF�VHUYLFHV�LV
EHFRPLQJ�PRUH�DQG�PRUH�GHSHQGHQW�RQ�FDU�WUDQVSRUW�

)LJXUH�-2851(<�75(1'6 7UHQGV�LQ�DYHUDJH�MRXUQH\�OHQJWKV�E\�SXUSRVH��8QLWHG
.LQJGRP�

0

5

10

15

20

1985/86 1989/91 1992/94 1996/98

Leisure
Commuting

Shopping
Education

6RXUFH�� 'HSDUWPHQW�RI�WKH�(QYLURQPHQW��7UDQVSRUW�DQG�WKH�5HJLRQV��'(75��,QGLFDWRUV�RI�6XVWDLQDEOH
'HYHORSPHQW�IRU�WKH�8QLWHG�.LQJGRP

2EMHFWLYHV
• LPSURYH�DFFHVV�WR�HPSOR\PHQW�DQG�VHUYLFHV�E\�HQYLURQPHQW�IULHQGO\�WUDQVSRUW

'HILQLWLRQ
• $YHUDJH�MRXUQH\�OHQJWK�DQG�WLPH�SHU�SHUVRQ��E\�PRGH�DQG�SXUSRVH��ZRUN�HGXFDWLRQ�

EXVLQHVV��VKRSSLQJ��OHLVXUH��KROLGD\V��

$YHUDJH�MRXUQH\�OHQJWKV�DQG�WLPHV�SURYLGH�VLPSOH�PHDVXUHV�RI�WKH�HDVH�ZLWK�ZKLFK�SHRSOH
KDYH�DFFHVV�WR�EDVLF�VHUYLFHV��7KH\�DUH�GHWHUPLQHG�E\�VSDWLDO�SODQQLQJ��WKH�GLVWULEXWLRQ�RI
VRFLR�HFRQRPLF�DFWLYLWLHV�DQG�KRPH�ORFDWLRQ��WRJHWKHU�ZLWK�WKH�DYDLODELOLW\�RI�SXEOLF�DQG
SULYDWH�WUDQVSRUW�LQIUDVWUXFWXUH�

3ROLF\�DQG�WDUJHWV
(8�WUDQVSRUW�SROLF\�KDV�LQ�UHFHQW�\HDUV�IRFXVHG�RQ�WKH�FRQFHSW�RI�VXVWDLQDEOH�PRELOLW\��&(&
����������5HGXFLQJ�WKH�GHPDQG�IRU�PRELOLW\�E\�D�EHWWHU�LQWHJUDWLRQ�RI�WUDQVSRUW�SODQQLQJ�DQG
VSDWLDO�ODQG�XVH�SODQQLQJ�KDV�DWWUDFWHG�OHVV�DWWHQWLRQ�

6RPH�0HPEHU�6WDWHV�KDYH�VSHFLILF�DFFHVVLELOLW\�VWUDWHJLHV�

• 7KH�'XWFK�*RYHUQPHQW�KDV�DGRSWHG�D�SROLF\�DLPHG�DW�FRQFHQWUDWLQJ�HPSOR\PHQW�
LQWHQVLYH�ODQG�XVH�DURXQG�SXEOLF�WUDQVSRUW�URXWHV�DQG�LQWHUFKDQJHV��7KH�WDUJHW��E\�������LV
WR�NHHS�WKH�UDWLR�RI�MRXUQH\�WR�ZRUN�WUDYHO�WLPHV�E\�SXEOLF�WUDQVSRUW�FRPSDUHG�WR�SULYDWH
FDU�EHORZ�����RQ�DOO�PDLQ�FRPPXWHU�URXWHV�
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)LQDO�GUDIW��

• 7KH�8.�JRYHUQPHQW�KDV�D�SROLF\�RI�UHGXFLQJ�GHPDQG�IRU�WUDQVSRUW�WKURXJK�DSSURSULDWH
ODQG�XVH�DQG�GHYHORSPHQW�SODQQLQJ��7KH�JRYHUQPHQW�HQFRXUDJHV�ORFDO�DXWKRULWLHV�WR
LPSURYH�DFFHVVLELOLW\�WR�KHOS�GHWHUPLQH�WKH�ORFDWLRQ�RI�QHZ�GHYHORSPHQW�DQG�WKH�QHHG�IRU
LPSURYHG�SXEOLF�WUDQVSRUW�LQIUDVWUXFWXUH�

%R[������7KH�'XWFK�$%&�ORFDWLRQ�SROLF\

7KH�$%&�SROLF\�LV�D�FRPPHUFLDO�DQG�LQGXVWULDO�GHPDQG�VLGH�SODQQLQJ�LQLWLDWLYH��ZKRVH
REMHFWLYH�LV�WR�ILQG�WKH�SURSHU�ORFDWLRQ�IRU�HDFK�DFWLYLW\��DQG�HQFRXUDJH�WKH�XVH�RI�SXEOLF
WUDQVSRUW��)LUPV�DUH�FODVVLILHG�DFFRUGLQJ�WR�PRGDO�DFFHVV�QHHGV��DV�LQGLFDWHG�LQ�WKH�WDEOH
EHORZ���DQG�WKHLU�ORFDWLRQ�LV�WKHQ�GHWHUPLQHG�WR�PDWFK�WKHVH�PRELOLW\�QHHGV�

• 7\SH�$�ILUPV�DUH�H[SHFWHG�WR�ORFDWH�LQ�DUHDV�YHU\�ZHOO�VHUYHG�E\�SXEOLF�WUDQVSRUW�

• 7\SH�%�ILUPV�LQ�DUHDV�ZHOO�VHUYHG�E\�SXEOLF�WUDQVSRUW�DQG�IDLUO\�HDVLO\�DFFHVVLEOH�E\�FDU�

• 7\SH�&�ILUPV�LQ�DUHDV�ZKHUH�URDG�DQG�PRWRUZD\�DFFHVV�LV�SDUWLFXODUO\�LPSRUWDQW�

7\SH�$�ILUPV 7\SH�%�ILUPV 7\SH�&�ILUPV

6SDFH�UHTXLUHPHQW�SHU�ZRUNHU �����P �������P !�����P

6SDFH�UHTXLUHPHQW�SHU�YLVLWRU ����P ��������P !����P

'HSHQGHQFH�RI�EXVLQHVV
DFWLYLWLHV�RQ�XVH�RI�FDU

�����RI
SHUVRQQHO�PXVW
XVH�FDU

�������RI
SHUVRQQHO�PXVW
XVH�FDU

!����RI
SHUVRQQHO�PXVW
XVH�FDU

,PSRUWDQFH�RI�PRWRUZD\
FRQQHFWLRQV�IRU�JRRGV�WUDQVSRUW

KDUGO\�LPSRUWDQW SRVVLEO\
LPSRUWDQW

LPSRUWDQW

7KH�QDWLRQDO�JRYHUQPHQW�DOVR�LQWHQGV�WR�XVH�ILVFDO�DQG�WD[�OHYHUDJH�WR�HQVXUH�WKDW�ILUPV
FRPSO\�ZLWK�WKHVH�UHJXODWLRQV��EXW�PDQ\�RI�WKHVH�PHFKDQLVPV�DUH�QRW�\HW�LQ�SODFH��7KH
PXQLFLSDO�JRYHUQPHQWV��DV�SODQQLQJ�DXWKRULWLHV��KDYH�PRUH�LQIOXHQFH�RQ�ODQG�VXSSO\�WKDQ
GHPDQG��$V�D�UHVXOW�RQO\�OLPLWHG�HQIRUFHPHQW�RI�WKH�QDWLRQDO�$%&�SROLF\�KDV�EHHQ�SRVVLEOH�

6RXUFH��2(&'�(&07�ZRUNVKRS��/DQG�XVH�IRU�VXVWDLQDEOH�XUEDQ�WUDQVSRUW

)LQGLQJV
$OWKRXJK�VRPH�FRXQWULHV�FROOHFW�LQIRUPDWLRQ�RQ�WKLV�LQGLFDWRU��QR�(8�ZLGH�GDWD�DUH�\HW
DYDLODEOH��7KLV�DVVHVVPHQW�LV�WKHUHIRUH�EDVHG�RQ�FDVH�VWXGLHV�DQG�D�OLWHUDWXUH�VHDUFK�

$�VWXG\��6FKLSSHU��)LJXHURD�DQG�*RUKDP���������KDV�FRPSDUHG�WUDYHO�VXUYH\V�IURP�WKH�8�6�
DQG�D�QXPEHU�RI�(XURSHDQ�FRXQWULHV��)LJXUH�3$66�385326(���,W�VKRZV�WKDW�

• ZRUN�WUDYHO��PRVWO\�FRPPXWLQJ��EXW�VRPH�WULSV�ZLWKLQ�ZRUN��DFFRXQWV�IRU��������RI�WUDYHO�

• VHUYLFHV��FLYLF��HGXFDWLRQDO��DQG�IDPLO\�EXVLQHVV�DFFRXQWV�IRU�DERXW������H[FHSW�LQ�WKH�8�6��
ZKHUH�WKH�VKDUH�ZDV�KLJKHU��

• OHLVXUH��LQFOXGLQJ�FXOWXUH��VSRUWV��RXWGRRUV��HWF���PDNH�XS�WKH�UHVW�
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6RXUFH��6FKLSSHU��)LJXHURD�DQG�*RUKDP�������

• 7KH�DYHUDJH�WULS�OHQJWK�E\�FDU�LV�DERXW�������NP�IRU�DOO�(XURSHDQ�FRXQWULHV�VWXGLHG��(YHQ
WKRXJK�FDUV�DUH�LQFUHDVLQJO\�EXLOW�IRU�KLJKHU�VSHHGV�DQG�ORQJHU�WULSV��WKH\�DUH�VWLOO�XVHG
PDLQO\�IRU�ORFDO�WUDQVSRUWDWLRQ��DERXW�����RI�DOO�WULSV�DUH�OHVV�WKDQ����NP�DQG�����DUH�OHVV
WKDQ����NP���6LQFH�FDU�WULSV�DUH�DERXW�WKH�VDPH�OHQJWK�LQ�WKH�86�DV�WKH\�DUH�LQ�WKH
1HWKHUODQGV��WKH�KLJKHU�86�NP�SHU�FDSLWD�ILJXUHV�DULVH�IURP�PRUH�WULSV�SHU�SHUVRQ�

• 7UHQGV�LQ�WULS�OHQJWKV�LQ�WKH�8.��'HQPDUN�DQG�%HOJLXP�VKRZ�KRZ�XUEDQ�VSUDZO�KDV
FRQWULEXWHG�WR�WKH�JURZWK�LQ�WUDYHO�GXULQJ�UHFHQW�GHFDGHV��,QFUHDVHV�LQ�LQFRPH�DQG�FDU
RZQHUVKLS�KDYH�OHG�PDQ\�SHRSOH�WR�FKRVH�WR�OLYH�RXW�RI�WRZQ��:RUNLQJ�SODFHV�DQG
VKRSSLQJ�DFWLYLWLHV�DUH�LQFUHDVLQJO\�ORFDWHG�LQ�JUHHQ�ILHOG�VLWHV��7KLV�KDV�OHG�WR�ORQJHU�WULSV
ZLWK�SHRSOH�OLYLQJ�IXUWKHU�DZD\�IURP�ZRUN��OHLVXUH��VKRSSLQJ�FHQWUHV�DQG�VFKRROV�

• ,Q�WKH�8.��WKH�OHQJWK�RI�WKH�DYHUDJH�FRPPXWLQJ�MRXUQH\�JUHZ�IURP����NP�LQ�����������WR
���NP�LQ����������L�H��DQ�LQFUHDVH�RI������������$Q�LQFUHDVLQJ�QXPEHU�RI�FRPPXWLQJ
MRXUQH\V�DUH�PDGH�E\�SULYDWH�FDU�DQG�IHZHU�E\�SXEOLF�WUDQVSRUW��&DUV�DFFRXQW�IRU�DURXQG
����RI�DOO�MRXUQH\V��DQG�IRU�����RI�FRPPXWLQJ�WULSV�

• 7KH�OHQJWK�RI�WKH�DYHUDJH�VKRSSLQJ�MRXUQH\�LQ�8.�KDV�LQFUHDVHG�IURP�����NP�LQ��������
WR�����NP�LQ����������7KLV�LV�D�UHVXOW�RI�WKH�JURZWK�DQG�VXFFHVV�RI�RXW�RI�WRZQ�VKRSSLQJ
FHQWUHV�DQG�UHWDLO�SDUNV��7KH�DYHUDJH�HGXFDWLRQ�WULS�LQFUHDVHG�IURP�����NP�LQ���������WR
����NP�LQ���������

• 1DWLRQDO�WUDYHO�VXUYH\�UHVXOWV�IRU�WKH�8.��*HUPDQ\��6ZLW]HUODQG��DQG�WKH�1HWKHUODQGV
VKRZ�WKDW�FLWL]HQV�VSHQG�RQ�DYHUDJH�DERXW����PLQXWHV�SHU�GD\�WUDYHOOLQJ��PDGH�XS�RI���
WULSV�RI����PLQ�SHU�SHUVRQ�SHU�GD\��'*�7UDQVSRUW�IDFW�VKHHWV���������,Q�������DYHUDJH
WLPH�VSHQW�FRPPXWLQJ�WR�DQG�IURP�ZRUN�LQ�WKH�YDULRXV�FRXQWULHV�UDQJHG�IURP����PLQXWHV
SHU�GD\�LQ�,WDO\�WR����PLQXWHV�LQ�WKH�8.�

• 'DWD�IURP�'HQPDUN�VKRZ�WKDW�WKH�WLPH�EXGJHW�IRU�WUDYHOOLQJ�KDV�UHPDLQHG�PRUH�RU�OHVV
FRQVWDQW�RYHU�WLPH��DOWKRXJK�HDUOLHU�GLIIHUHQFHV�EHWZHHQ�XUEDQ�DQG�QRQ�XUEDQ�DUHDV�KDYH
OHYHOOHG�RXW�
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)LJXUH�75$9(/�7,0( 'DLO\�WUDYHOOLQJ�WLPH�SHU�SHUVRQ��'HQPDUN�
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6RXUFH��7KH�'DQLVK�0LQLVWU\�RI�7UDQVSRUW

%R[�$&&(66�'.�� $FFHVV�WR�VKRSSLQJ�LQ�'HQPDUN

7KH�UHODWLRQVKLS�EHWZHHQ�VRFLR�HFRQRPLF�DFWLYLWLHV�DQG�WUDQVSRUW�YROXPH�LV�LOOXVWUDWHG�E\
VKRSSLQJ�SDWWHUQV�LQ�'HQPDUN��%HWZHHQ������WR������WKH�QXPEHU�RI�VKRSV�GHFUHDVHG�E\
�����ZKLOH�VKRSSLQJ�UHODWHG�WUDQVSRUW�KDV�LQFUHDVHG�E\�D�IDFWRU�RI������6KRSSLQJ�UHODWHG�FDU
WUDQVSRUW�KDV�LQFUHDVHG�HYHQ�PRUH���E\�D�IDFWRU�RI�VHYHQ��7KXV�WKH�FRQFHQWUDWLRQ�RI�VKRSV�LQWR
ODUJHU�XQLWV�KDV�OHG�WR�LQFUHDVHV�LQ�WUDQVSRUW�YROXPHV�

)LJXUH�&219(1,(1&(�180%(5
'HYHORSPHQW�LQ�QXPEHU�RI�FRQYHQLHQFH
JRRGV�VKRSV��'HQPDUN����������
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%R[�&20087�%(/� 7UHQGV�LQ�FRPPXWLQJ�SDWWHUQV�LQ�%HOJLXP

,Q�����������PLOOLRQ�%HOJLDQ�SHRSOH�FRPPXWHG�WR�ZRUN���DQ�LQFUHDVH�RI�����PLOOLRQ�VLQFH������
7KLV�ZDV�GXH��DPRQJVW�RWKHU�WKLQJV��WR�LQFUHDVLQJ�XUEDQ�VSUDZO�DQG�PRUH�GRXEOH�LQFRPH
IDPLOLHV��7KH�FDU�KDG�EHFRPH�WKH�SUHGRPLQDQW�FRPPXWLQJ�PRGH�²�VHYHQ�RXW�RI�WHQ
HPSOR\HHV��PRUH�WKDQ�GRXEOH�WKH�QXPEHU�LQ�������FRPPXWHG�E\�FDU��RU�VKDUHG�D�FROOHDJXH·V
FDU��3XEOLF�WUDQVSRUW��F\FOLQJ�DQG�ZDONLQJ�WULSV�KDG�GHFUHDVHG�GUDPDWLFDOO\��ERWK�LQ�DEVROXWH
DQG�LQ�UHODWLYH�WHUPV��$YHUDJH�FDU�VSHHGV�ZHUH�KRZHYHU�ORZHU�EHFDXVH�RI�LQFUHDVHG�FRQJHVWLRQ�
DQG�FRPPXWLQJ�GLVWDQFHV�KDG�LQFUHDVHG�DV�D�UHVXOW�RI�XUEDQ�VSUHDG��,Q�������FRPPXWHUV�WRRN
RQ�DYHUDJH����PLQXWHV�WR�UHDFK�WKHLU�SODFH�RI�HPSOR\PHQW��EXW�LQ������WKH\�WRRN����PLQXWHV�
,Q������WKH�DYHUDJH�FRPPXWLQJ�GLVWDQFH�ZDV������NP��EXW�����RI��MRXUQH\V�ZHUH�OHVV�WKDQ���
NP��&DU�SRROLQJ�KDG�LQFUHDVHG��IURP�����WR��������EXW�KDG�QRW�\HW�DFKLHYHG�D�VLJQLILFDQW
EUHDNWKURXJK�

)LJXUH�&20087�%(/ 7UHQGV�LQ�FRPPXWLQJ�SDWWHUQV�LQ�%HOJLXP
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6RXUFH��9RONVWHOOLQJ�1,6��1LHXZVEULHI�6WHXQSXQW�ZHUNJHOHJHQKHLG��$UEHLG�HQ�9RUPLQJ������

)XWXUH�ZRUN
• 0RUH�LQ�GHSWK�VWXGLHV�RI�WKH�FRQFHSW�RI��DQG�FULWHULD�IRU��¶VXVWDLQDEOH�DFFHVVLELOLW\·�DUH

QHHGHG��7KLV�VKRXOG�DOORZ�D�EHWWHU�DFFHVVLELOLW\�LQGLFDWRU�WR�EH�GHILQHG�ZKLFK�ZLOO�VD\�PRUH
DERXW�WKH�OLQNV�EHWZHHQ��IDFWRUV�VXFK�DV�ODQG�XVH�DQG�FDU�RZQHUVKLS�

• ,Q�IXWXUH��WKH�LQGLFDWRU�ZLOO�QHHG�WR�EH�GLIIHUHQWLDWHG�JHRJUDSKLFDOO\��H�J��GLVWLQJXLVKLQJ
XUEDQ�UXUDO�DFFHVVLELOLW\�SUREOHPV�DQG�VKRZLQJ�UHJLRQDO�GLIIHUHQFHV�

• 7KH�LQGLFDWRU�VKRXOG�HQDEOH�DQDO\VLV�RI�FKDQJHV�RYHU�WLPH�LQ�DYHUDJH�MRXUQH\�OHQJWKV��E\
SXUSRVH�DQG�PRGH��LQ�RUGHU�WR�DVVHVV�FKDQJHV�LQ�DFFHVV�WR�EDVLF�VHUYLFHV�DQG�WKH�UHDVRQV
EHKLQG�LQFUHDVHV�LQ�WUDQVSRUW�GHPDQG�

• ,Q�VHYHUDO�0HPEHU�6WDWHV�UHJXODU�WUDYHO�VXUYH\V�DUH�FDUULHG�RXW�WR�FROOHFW�LQIRUPDWLRQ�DERXW
WULS�SXUSRVH��PRGH�DQG�OHQJWK��6XFK�GDWD�VKRXOG�EH�KDUPRQLVHG�DQG�FRPELQHG�DW�WKH�(8
OHYHO��6WDQGDUG�GHILQLWLRQV�RI�MRXUQH\�SXUSRVHV�DUH�QHHGHG��H�J��GLVWLQJXLVKLQJ�EHWZHHQ
FRPPXWLQJ��LQFOXGLQJ�HGXFDWLRQ���VKRSSLQJ�DQG�OHLVXUH��'DWD�RQ�FRQFHQWUDWLRQ�RI�VKRSV
DQG�ZRUNLQJ�SODFHV�FRXOG�DOVR�EH�FROOHFWHG�



*URXS��� 6SDWLDO�SODQQLQJ�DQG�DFFHVVLELOLW\

)LQDO�GUDIW��

'DWD
$9(5$*(�7,0(�63(17�&20087,1*�72�$1'�)520�:25.������
81,7��0,187(6

Member State
 (minutes per day)

B DK D EL E F IRL I L NL A P FIN S UK EU15

Time 39 38 45 40 33 36 40 23 40 44 36 33 41 40 46 38

6RXUFH��(XURVWDW



*URXS��� 6SDWLDO�SODQQLQJ�DQG�DFFHVVLELOLW\

)LQDO�GUDIW��

,QGLFDWRU���� $FFHVV�WR�WUDQVSRUW�VHUYLFHV

.H\�PHVVDJHV
• $FFHVV�WR�SXEOLF�WUDQVSRUW�LV�PRUH�GLIILFXOW�LQ�QRQ�XUEDQ�DUHDV��SDUWLFXODUO\�IRU�VRFLDO

JURXSV�ZLWK�ORZ�FDU�DYDLODELOLW\�

• &DU�RZQHUVKLS�UDWHV�KDYH�LQFUHDVHG�E\�D�IDFWRU�RI�����IURP������WR�������7RJHWKHU�ZLWK
WKH�LQFUHDVH�LQ�URDG�LQIUDVWUXFWXUH��WKLV�KDV�PDGH�URDG�WUDQVSRUW�DFFHVV�HDVLHU�WKDQ�RWKHU
PRGHV�

)LJXUH�'.�$&&(66� 'LVWULEXWLRQ�RI�SRSXODWLRQ�E\�DFFHVV�ZLWKLQ�FHUWDLQ�ZDONLQJ�WLPH�WR
UDLO�DQG�EXV�VHUYLFHV��'HQPDUN�
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6RXUFH��70������

2EMHFWLYH
• ,PSURYH�DFFHVV�WR�SXEOLF�WUDQVSRUW�

'HILQLWLRQ
• SUR[\�LQGLFDWRU��VKDUH�RI�SRSXODWLRQ�ZLWKLQ�D�JLYHQ�GLVWDQFH�DQG�WLPH�IURP�SXEOLF

WUDQVSRUW�QRGHV�

• SUR[\�LQGLFDWRU��QXPEHU�RI�FDUV�DQG�EXVHV�SHU�FDSLWD�

3ROLF\�DQG�WDUJHWV
$FFHVV�WR�WUDQVSRUW�VHUYLFHV�PHDVXUHV�WKH�
HDVH�RI�UHDFKLQJ
�WUDQVSRUW�IDFLOLWLHV�DQG�LV�FORVHO\
UHODWHG�WR�WKH�FRQFHSW�RI�PRELOLW\��ZKLFK�FRYHUV�WKH�HDVH�RI�PRYLQJ�DURXQG�XVLQJ�DOO�WUDQVSRUW
PRGHV��LQFOXGLQJ�ZDONLQJ���0RELOLW\�DOVR�GHSHQGV�RQ�LQGLYLGXDO�FLUFXPVWDQFHV��VXFK�DV�KHDOWK�
GLVSRVDEOH�LQFRPH��FDU�DYDLODELOLW\�DQG�GLVWDQFH�WR�SXEOLF�WUDQVSRUW�RU�URDG�LQIUDVWUXFWXUH�
7KLV�LQGLFDWRU�LV�FORVHO\�UHODWHG�WR�WKRVH�FRYHULQJ�WKH�VXSSO\�RI�WUDQVSRUW�LQIUDVWUXFWXUH
�LQGLFDWRU�����DQG�WKH�VL]H�RI�WKH�YHKLFOH�IOHHW��LQGLFDWRU�����



*URXS��� 6SDWLDO�SODQQLQJ�DQG�DFFHVVLELOLW\

)LQDO�GUDIW��

7KH�PDLQ�(8�SROLFLHV�DUH�

• ,PSURYLQJ�DFFHVV�WR�WUDQVSRUW�LQIUDVWUXFWXUH�LV�D�&73�JRDO��,W�LV�RQH�RI�WKH�SROLFLHV�EHLQJ
LPSOHPHQWHG�WKURXJK�WKH�7(1�SURJUDPPH��ZKLFK�DLPV�WR�LPSURYH�DFFHVV�WR�PXOWL�PRGDO
QHWZRUNV�DQG�LPSURYH�WKH�LQWHU�OLQNLQJ�RI�PRGHV�

• 7KH�&LWL]HQV·�1HWZRUN�>(&������@�SURSRVHV�ZD\V�RI�SURPRWLQJ�SXEOLF�WUDQVSRUW�

• +RZHYHU��QR�VSHFLILF�(8�WDUJHWV�KDYH�EHHQ�HVWDEOLVKHG�IRU�WKLV�LQGLFDWRU�DQG�IHZ�0HPEHU
6WDWHV�KDYH�VHW�DQ\�

7KH�1HWKHUODQGV�KDV��KRZHYHU��WDUJHWHG�WKDW��E\�������LPSURYHG�SXEOLF�WUDQVSRUW�OLQNV�ZLOO
HQDEOH���������PRUH�SHDN�KRXU�SDVVHQJHUV�WR�EH�FDUULHG�RQ�PDLQ�FRUULGRUV�WKDQ�LQ������

)LQGLQJV
$FFHVV�WR�SXEOLF�WUDQVSRUW�LV�D�NH\�IDFWRU�LQ�PHDVXULQJ�DFFHVV�WR�WUDQVSRUW�VHUYLFHV�LQ�JHQHUDO�
'DWD�DUH�QRW�DYDLODEOH�DW�WKH�(8�OHYHO��VR�WKLV�DQDO\VLV�GUDZV�RQ�D�OLPLWHG�QXPEHU�RI�0HPEHU
6WDWH�H[DPSOHV�

• 'DWD�IURP�'HQPDUN�VKRZV�SXEOLF�WUDQVSRUW�DFFHVVLELOLW\�IRU�YDULRXV�W\SHV�RI�XUEDQ�DUHD�
)LJXUH�'.�$&&(66�LOOXVWUDWHV�WKH�GLVWULEXWLRQ�RI�WKH�SRSXODWLRQ�ZLWK�UHVSHFW�WR�ZDONLQJ
WLPH�WR�WKH�QHDUHVW�WUDLQ�VWDWLRQ�RU�EXV�VWRS��DQG�VKRZV�WKH�PXFK�KLJKHU�DFFHVV�WLPHV�LQ
QRQ�XUEDQ�DUHDV��7KLV�LV�D�SDUWLFXODU�SUREOHP�IRU�VRFLDO�JURXSV�ZLWK�ORZ�FDU�DYDLODELOLW\�
DQG�WKH�SUREOHP�EHFRPHV�ZRUVH�ZKHQ�SXEOLF�WUDQVSRUW�VHUYLFH�IUHTXHQF\�LV�WDNHQ�LQWR
DFFRXQW�

• 7KH�WUHQG�LQ�FDU�RZQHUVKLS�UDWHV�SURYLGHV�D�SUR[\�LQGLFDWRU�IRU�DFFHVVLELOLW\�WR�FDU
WUDQVSRUW��,Q�WKH�(8��WKH�FDU�RZQHUVKLS�WUHQG�VKRZV�KRZ�DFFHVV�WR�URDG�WUDQVSRUW�KDV
LQFUHDVHG�GUDPDWLFDOO\��DOWKRXJK�JHRJUDSKLF�GLIIHUHQFHV�DUH�VWLOO�ODUJH�

• 7KH�GHQVLW\�PDSV�EHORZ�LOOXVWUDWH�WKDW�HVSHFLDOO\�WKH�IRUPHU�:HVW�*HUPDQ\��QRUWKHUQ�SDUWV
RI�,WDO\�DQG�ODUJH�SDUWV�RI�6ZHGHQ�KDYH�WKH�KLJKHVW�FDU�RZQHUVKLS�UDWHV���PRUH�WKDQ����
SHU������LQKDELWDQWV��)RUPHU�:HVW�*HUPDQ\��ODUJH�SDUWV�RI�,WDO\�DQG�VRPH�SDUWV�RI�6SDLQ
DOVR�KDYH�D�KLJK�GHQVLW\�RI�PRWRUELNHV��8.��'HQPDUN�DQG�6ZHGHQ�KDYH�KLJKHVW�GHQVLWLHV
RI�EXVHV��5DLOZD\�GDWD�DUH�QRW�DYDLODEOH�IRU�*HUPDQ\�DQG�WKH�8.��EXW�GDWD�VKRZV�D�KLJK
UDLO�GHQVLW\�LQ�WKH�IRUPHU�(DVW�*HUPDQ\�

• $QRWKHU�SUR[\�LQGLFDWRU�IRU�WKH�GHJUHH�RI�LQGLYLGXDO�PRELOLW\�LV�WKH�VKDUH�RI�KRXVHKROGV
ZLWKRXW�D�FDU��LQ������WKLV�UDQJHG�IURP������LQ�/X[HPERXUJ�WKURXJK������LQ�'HQPDUN
DQG�WKH�1HWKHUODQGV�WR������LQ�*UHHFH�DQG�3RUWXJDO��ZLWK�DQ�(8�DYHUDJH�RI�������DQG
GHFUHDVLQJ��

• 1RQ�FDU�RZQHUVKLS�UDWHV�PD\�YDU\�VLJQLILFDQWO\�ZLWKLQ�VRFLDO�JURXSV�DQG�ZLWK�JHRJUDSKLF
ORFDWLRQ��'DQLVK�GDWD�VKRZ�WKDW�QRQ�FDU�RZQHUVKLS�UDWHV�DUH�KLJKHU�WKDQ�DYHUDJH�LQ�WKH�FLW\
RI�&RSHQKDJHQ��DQG�WKDW�WKH�UDWHV�DUH�PXFK�ORZHU�IRU�VLQJOH�SDUHQW�KRXVHKROGV�WKDQ�IRU
FRXSOHV�DQG�PXFK�ORZHU�IRU�ORZ�LQFRPH�JURXSV�WKDQ�IRU�KLJK�LQFRPH�JURXSV�

• +RXVHKROGHUV�ZLWKRXW�D�FDU�DUH�PXFK�PRUH�OLNHO\�WR�UHSRUW�DFFHVV�GLIILFXOWLHV�WR�NH\
DPHQLWLHV�WKDQ�WKRVH�ZLWK�D�FDU��VHH�)LJXUH�8.�&$52:1�



*URXS��� 6SDWLDO�SODQQLQJ�DQG�DFFHVVLELOLW\

)LQDO�GUDIW��

0DS�52$'�'(16� &DU�DQG�EXV�GHQVLW\�LQ�(XURSH

6RXUFH��(XURVWDW



*URXS��� 6SDWLDO�SODQQLQJ�DQG�DFFHVVLELOLW\

)LQDO�GUDIW��

)LJXUH�8.�&$52:1� &DU�RZQHUVKLS�DQG�DFFHVV�WR�EDVLF�VHUYLFHV��8QLWHG�.LQJGRP
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6RXUFH��'(75������

)XWXUH�ZRUN
• (8�GDWD�RQ�SXEOLF�WUDQVSRUW�DFFHVV�QHHGV�WR�EH�LPSURYHG��,W�VKRXOG�VKRZ�WKH�GLVWULEXWLRQ

RI�SRSXODWLRQ�DJDLQVW�GLVWDQFH�DQG�ZDONLQJ�WLPH�WR�SXEOLF�WUDQVSRUW�QRGHV��WRJHWKHU�ZLWK
VHUYLFH�IUHTXHQF\�DQG�SRVVLEO\�W\SH�RI�GHVWLQDWLRQV�VHUYHG��,W�VKRXOG�DOVR�VKRZ�KRZ�SXEOLF
WUDQVSRUW�LV�DFFHVVHG��H�J��WKH�PRGHV�XVHG�WR�WUDYHO�WR�DQG�IURP�DLUSRUWV��UDLO�DQG�EXV
VWDWLRQV��

• (8�GDWD�RQ�FDU�DFFHVV�VKRXOG�VKRZ�WKH�GLVWULEXWLRQ�RI�SRSXODWLRQ�DJDLQVW�WLPH�DQG�GLVWDQFH
WR�WKH�PDLQ�URDG�QHWZRUN�

• &DU�RZQHUVKLS�GDWD�VKRXOG�LQFOXGH�D�EUHDNGRZQ�DFFRUGLQJ�WR�VRFLDO�JURXS��7KLV�ZRXOG
QHHG�FDUHIXO�FODVVLILFDWLRQ�RI�VRFLDO�JURXSV�



*URXS��� 6SDWLDO�SODQQLQJ�DQG�DFFHVVLELOLW\

)LQDO�GUDIW��

'DWD
1XPEHU�RI�SDVVHQJHU�FDUV
81,7��FDUV�SHU������LQKDELWDQWV

1970 1980 1990 1991 1992 1993 1994 1995 1996 1997

Austria 160 298 388 397 412 422 433 447 458 469
Belgium 214 321 388 397 400 409 423 428 435 442

Denmark 218 271 309 307 310 312 312 321 329 340

Finland 155 256 389 385 384 371 368 372 379 378

France 234 341 466 474 476 478 478 477 477 478

Germany 194 330 447 460 471 479 488 495 500 505

Greece 26 89 171 173 177 188 199 211 223 229

Ireland 137 218 225 237 242 252 265 280 291 313

Italy 189 313 483 501 518 520 540 553 571 577

Luxembourg 212 352 480 496 513 523 540 559 559 573

Netherlands 197 322 368 368 373 376 383 364 370 372

Portugal 49 94 187 203 205 224 242 258 277 297

Spain 70 202 308 321 335 343 351 362 376 390

Sweden 284 347 421 421 414 410 409 411 413 419

United Kingdom 214 277 361 360 360 367 372 374 388 398

EU15 184 291 401 410 418 423 432 437 447 454

6RXUFH��(XURVWDW

+RXVHKROGV�ZLWKRXW�D�FDU������
Country B DK D EL E F IRL I L NL A P FIN S UK EU15

% households
without a car

24% 42% 26% 45% 32% 22% 34% 22% 17% 42% 35% 45% 36% 27% 30% 28%

of which % who
cannot afford a car

7% 16% 5% 24% 16% 7% 18% 4% 4% 7% n.a. 28% n.a. n.a. 11% 9%

1RWH��'DWD�IRU�6ZHGHQ�UHIHU�WR�����

6RXUFH��(XURVWDW�DQG�'*,,9�





*URXS��� 7UDQVSRUW�VXSSO\

)LQDO�GUDIW��

*URXS��� 7UDQVSRUW�VXSSO\

$UH�ZH�LPSURYLQJ�WKH�XVH�RI�H[LVWLQJ�WUDQVSRUW�LQIUDVWUXFWXUH�FDSDFLW\�DQG
PRYLQJ�WRZDUGV�D�EHWWHU�EDODQFHG�LQWHUPRGDO�WUDQVSRUW�V\VWHP"

,QGLFDWRUV�DQG�DVVHVVPHQW
7(50�LQGLFDWRUV 2EMHFWLYHV '36,5 $VVHVVPHQW

����&DSDFLW\�RI�LQIUDVWUXFWXUH
������QHWZRUNV

− PD[LPLVH�WKH�XVH�RI�H[LVWLQJ
FDSDFLW\

− UHYLWDOLVH�UDLO�DQG�LQODQG
ZDWHUZD\V

' L

����7UDQVSRUW�LQIUDVWUXFWXUH
�������LQYHVWPHQWV

− SULRULWLVH�HQYLURQPHQW�
IULHQGO\�WUDQVSRUW�V\VWHPV

' K

J�SRVLWLYH�WUHQG��PRYLQJ�WRZDUGV�REMHFWLYH��K�VRPH�SRVLWLYH�GHYHORSPHQW��EXW�LQVXIILFLHQW�WR�PHHW
REMHFWLYH���L�XQIDYRXUDEOH�WUHQG��ODUJH�GLVWDQFH�IURP�REMHFWLYH���"�TXDQWLWDWLYH�GDWD�QRW�DYDLODEOH�RU
LQVXIILFLHQW

3ROLF\�FRQWH[W
7UDGLWLRQDOO\��(8�WUDQVSRUW�SROLF\�KDV�EHHQ�FRQFHUQHG�DERXW�SURYLGLQJ�WUDQVSRUW
LQIUDVWUXFWXUH�DQG�FDSDFLW\�WR�VXSSRUW�WKH�GHYHORSPHQW�RI�WKH�LQWHUQDO�PDUNHW�DQG�HQVXUH�WKH
SURSHU�IXQFWLRQLQJ�RI�WKH�&RPPXQLW\
�V�WUDQVSRUW�V\VWHPV��7UDQVSRUW�LQIUDVWUXFWXUH
LQYHVWPHQWV�DUH�DOVR�VHHQ�DV�LPSRUWDQW�LQ�UHGXFLQJ�GLVSDULWLHV�EHWZHHQ�WKH�UHJLRQV�
,QIUDVWUXFWXUH�LQYHVWPHQW�LV�FODLPHG�WR�KDYH�VRFLR�HFRQRPLF�EHQHILWV�VXFK�DV�MRE�FUHDWLRQ�DQG
SURGXFWLYLW\�LPSURYHPHQW��EXW�WKH�HYLGHQFH�IRU�WKLV�LV�ZHDN�DQG�GLVSXWHG��6$&75$��������

7UDQVSRUW�SROLFLHV�KDYH�GXULQJ�WKH�SDVW�GHFDGHV�IRFXVHG�RQ�H[WHQGLQJ�LQIUDVWUXFWXUH�
SDUWLFXODUO\�URDGV��DV�D�UHVSRQVH�WR�LQFUHDVLQJ�WUDIILF�GHPDQG��+RZHYHU��WKH�DVVXPSWLRQ�WKDW
LQYHVWPHQW�WUHQGV�VKRXOG�NHHS�SDFH�ZLWK�WUDIILF�JURZWK�LV�PRUH�DQG�PRUH�TXHVWLRQHG��LQ
SDUWLFXODU�VLQFH�WKHUH�LV�HYLGHQFH�WKDW�QHZ�WUDQVSRUW�LQIUDVWUXFWXUH��SDUWLFXODUO\�URDGV�
JHQHUDWHV�GHPDQG��DQG�RIWHQ�VHUYHV�VLPSO\�WR�VKLIW�FRQJHVWLRQ�SUREOHPV�IURP�RQH�SODFH�WR
DQRWKHU��(&07��������

0RUH�UHFHQWO\�WKH�&73�KDV�LQWURGXFHG�FHUWDLQ�¶VXVWDLQDELOLW\·�REMHFWLYHV��VXFK�DV�XVLQJ�H[LVWLQJ
LQIUDVWUXFWXUH�PRUH�HIILFLHQWO\�DQG�UH�GLUHFWLQJ�GHPDQG�WRZDUGV�PRGHV�ZLWK�VSDUH�FDSDFLW\
�DQG�ZLWK�HQYLURQPHQWDO�DQG�VDIHW\�DGYDQWDJHV���7KH�GHYHORSPHQW�RI�DQ�LQWHJUDWHG�WUDQVSRUW
V\VWHP��WKH�7(1���WKH�UHYLWDOLVDWLRQ�RI�UDLO��FRPELQHG�WUDQVSRUW�DQG�LQODQG�ZDWHUZD\V�VKRXOG
FRQWULEXWH�WR�WKLV�

7KH�NH\�(8�LQIUDVWUXFWXUH�VWUDWHJLHV�DUH�

• 0DVWHU�SODQV�IRU�WKH�PXOWL�PRGDO�WUDQV�(XURSHDQ�7UDQVSRUW�1HWZRUN��7(1��ZHUH�ILUVW
RXWOLQHG�LQ�WKH�¶7(1�JXLGHOLQHV��7KH�PDLQ�REMHFWLYH�RI�7(1�LV�WR�GHYHORS�D�EHWWHU
LQWHJUDWHG�WUDQVSRUW�V\VWHP�LQ�WKH�(8��DQG�KHQFH�WR�FRQWULEXWH�WR�JURZWK��FRPSHWLWLYHQHVV
DQG�HPSOR\PHQW�LQ�(XURSH��ZLWK�WKH�DGGLWLRQDO�DLP�RI�LPSURYLQJ�HFRQRPLF�DQG�VRFLDO
FRKHVLRQ�E\��OLQNLQJ�SHULSKHUDO�UHJLRQV�EHWWHU�WR�(8�QHWZRUNV�

• 7KH�&RPPLVVLRQ�LV�SUHSDULQJ�D�:KLWH�3DSHU�RQ�WKH�IXWXUH�UHYLVLRQ�RI�WKH�7(1�7
JXLGHOLQHV�WR�FRPSOHPHQW�WKH�QHZ�ILQDQFLDO�UHJXODWLRQ�UHFHQWO\�SURSRVHG�LQ�WKH�FRQWH[W�RI
$JHQGD�������7KLV�UHYLVLRQ�ZLOO�DOVR�SUHSDUH�IRU�WKH�H[WHQVLRQ�RI�WKH�7(1�WR�DSSOLFDQW
FRXQWULHV�WKURXJK�WKH�7UDQVSRUW�,QIUDVWUXFWXUH�1HHGV�$VVHVVPHQW�SURFHVV��7,1$��

• 7KH�&RPPLVVLRQ·V�¶VWUDWHJ\�IRU�UHYLWDOLVLQJ�WKH�&RPPXQLW\
V�UDLOZD\V·�LQFOXGHV�LQLWLDWLYHV
VXFK�DV�WKH�ODXQFK�RI�WKH�¶IUHLJKW�IUHHZD\V·�DQG�WKH�'LUHFWLYH�RQ�WKH�LQWHURSHUDELOLW\�RI�WKH
WUDQV�(XURSHDQ�KLJK�VSHHG�UDLO�V\VWHP�



*URXS��� 7UDQVSRUW�VXSSO\

)LQDO�GUDIW��

• 7KH�&RPPLVVLRQ�KDV�DOVR�SURSRVHG�QHZ�UXOHV�IRU�FRPELQHG�WUDQVSRUW�DQG�ZLOO�SXW�IRUZDUG
SURSRVDOV�DQG�DFWLRQV�WR�GHYHORS�LQWHUPRGDO�WUDQVSRUW�IXUWKHU�

.H\�ILQGLQJV

)LJXUH�.(<�,1',&$725 ,QYHVWPHQWV�LQ�WUDQVSRUW�LQIUDVWUXFWXUH�LQ�ELOOLRQ�(&8��(8�
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6RXUFH��(&07������

• &XUUHQW�LQYHVWPHQW�SODQV�RQO\�SDUWLDOO\�UHIOHFW�WKH�&RPPXQLW\�DLP�RI�SURPRWLQJ�UDLO�DQG
LQODQG�ZDWHUZD\�WUDQVSRUW��7KH�DOORFDWLRQ�RI�LQYHVWPHQW�EHWZHHQ�URDG�DQG�UDLO�KDV
UHPDLQHG�YLUWXDOO\�FRQVWDQW�VLQFH�������ZLWK�URDG�DFFRXQWLQJ�IRU�VRPH�����RI�LQYHVWPHQWV
DQG�UDLO�DERXW������%XW�WKH�PXFK�KLJKHU�OHYHO�RI�URDG�LQYHVWPHQW�KDV�UHVXOWHG�LQ�D
WUDQVSRUW�QHWZRUN�GRPLQDWHG�E\�URDG�

• :KLOH�LQIUDVWUXFWXUH�OHQJWK�LV�RQO\�D�SUR[\�PHDVXUH�IRU�FDSDFLW\��WKH�VWHDG\�LQFUHDVH�LQ�WKH
OHQJWK�RI�WKH�URDG�LQIUDVWUXFWXUH�VLQFH�������ZLWK�PRWRUZD\V�JURZLQJ�E\�PRUH�WKDQ�����
ZKLOH�WKH�OHQJWK�RI�FRQYHQWLRQDO�UDLOZD\�OLQHV�DQG�LQODQG�ZDWHUZD\V�GHFUHDVHG�E\�DERXW��
����VKRZV�WKDW�URDG�FDSDFLW\�KDV�H[SDQGHG�WR�WKH�GHWULPHQW�RI�UDLO�DQG�LQODQG�ZDWHUZD\V�

• $OWKRXJK�UDLO�UHFHLYHV�D�ODUJHU�VKDUH�RI�WRWDO�LQYHVWPHQW�WKDQ�LWV�VKDUH�RI�WRWDO�GHPDQG��WKLV
KDV�QRW�EHHQ�HQRXJK�WR�FRXQWHU�WKH�JUDGXDO�UHGXFWLRQ�LQ�WKH�VXSSO\��TXDOLW\�DQG�UHOLDELOLW\
RI�UDLO�LQ�VRPH�FRXQWULHV��7KH�H[WHQVLRQ�RI�KLJK�VSHHG�UDLO�LQIUDVWUXFWXUH�LV�KRZHYHU
H[SHFWHG�WR�HQKDQFH�WKH�FDSDFLW\�RI�WKH�UDLO�V\VWHP�VLJQLILFDQWO\��EHWZHHQ������DQG������
WKH�OHQJWK�RI�WKH�KLJK�VSHHG�OLQNV�RI�WKH�7(1�UDLO�SURJUDPPH�KDYH�LQFUHDVHG�E\�������

• 7(1�LQYHVWPHQW�KDV�IRFXVHG�RQ�UDLO�DQG�URDGV������DQG�����UHVSHFWLYHO\�RI�WRWDO
LQYHVWPHQW�LQ�����������ZLWK�DLUSRUWV�WDNLQJ�QHDUO\�����DQG�VHDSRUWV�DQG�LQODQG�ZDWHUZD\V
RQO\�����7KH�7(1�URDG�SURJUDPPH�LV�ZHOO�DKHDG�RI�WKH�FRUUHVSRQGLQJ�UDLO�SURJUDPPH�
,Q��������������RI�WRWDO�&RPPXQLW\�7(1�IXQGLQJ�ZDV�IRU�URDG�LQIUDVWUXFWXUH�

• 1R�VWUDWHJLF�DVVHVVPHQW�RI�7(1·V�HQYLURQPHQWDO�DQG�VRFLR�HFRQRPLF�FRVWV�DQG�EHQHILWV�KDV
\HW�EHHQ�XQGHUWDNHQ��VHH�DOVR�LQGLFDWRU�����



*URXS��� 7UDQVSRUW�VXSSO\

)LQDO�GUDIW��

,QGLFDWRU���� &DSDFLW\�RI�LQIUDVWUXFWXUH�QHWZRUNV

.H\�PHVVDJHV
• ,Q�(8�FRXQWULHV�WKH�OHQJWK�RI�WKH�URDG�QHWZRUN�KDV�FRQWLQXHG�WR�LQFUHDVH��%\������WKH

WRWDO�(8�URDG�QHWZRUN�DPRXQWHG�WR�����PLOOLRQ�NP�

• 7KH�IDVWHVW�JURZWK�ZDV�LQ�WKH�PRWRUZD\�QHWZRUN���QHDUO\�GRXEOLQJ�EHWZHHQ������DQG�����
WR�������NP�

• $W�WKH�VDPH�WLPH�WKH�OHQJWK�RI�UDLOZD\�OLQHV�DQG�LQODQG�ZDWHUZD\V�GHFUHDVHG�E\�VRPH����

)LJXUH�/(1*7+�02'( /HQJWK�RI�WUDQVSRUW�LQIUDVWUXFWXUH�LQ�(8���
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6RXUFH��'*9,,�DQG�(XURVWDW

2EMHFWLYHV
• RSWLPDO�XVH�RI�H[LVWLQJ�FDSDFLW\

• UHYLWDOLVH�UDLO�DQG�LQODQG�ZDWHUZD\V

'HILQLWLRQ
• 3UR[\�LQGLFDWRU�IRU�FDSDFLW\��OHQJWK�RI�WUDQVSRUW�LQIUDVWUXFWXUH�E\�W\SH��H�J��PRWRUZD\V�

URDGV��UDLOZD\V�DQG�QDYLJDEOH�LQODQG�ZDWHUZD\V��

3ROLF\�DQG�WDUJHWV
• 7KH�7(1�JXLGHOLQHV�FRYHU�WKH�PDMRU�URDG��UDLO��FRQYHQWLRQDO�UDLO�DQG�+65���LQODQG

ZDWHUZD\V��PDULWLPH�SRUWV��DLUSRUWV�DQG�FRPELQHG�QHWZRUNV��7KLV�LQFOXGHV�SODQV�IRU�VRPH
�������NP�RI�PRWRUZD\V��RI�ZKLFK�DURXQG�����ZLOO�EH�XSJUDGLQJV�RI�H[LVWLQJ�URDGV�DQG
����ZLOO�EH�QHZ�URDGV����������NP�RI�QHZ�KLJK�VSHHG�UDLO�WUDFNV��DQG��������NP�RI
FRQYHQWLRQDO�UDLO�WR�EH�XSJUDGHG�WR�KLJK�VSHHG�UDLO�WUDFNV��,W�DOVR�LQFOXGHV�LQYHVWPHQWV�LQ
LQWHOOLJHQW�WUDQVSRUW�V\VWHPV��L�H��*OREDO�1DYLJDWLRQ�6DWHOOLWH�6\VWHPV�DQG�WUDIILF
PDQDJHPHQW�V\VWHPV�IRU�GLIIHUHQW�PRGHV��

• $GGLWLRQDO�LQLWLDWLYHV�WR�SURPRWH�UDLOZD\V�LQFOXGH�WKH�ODXQFK�RI�WKH�¶IUHLJKW�IUHHZD\V·
�&20����������ILQDO��������������DQG�WKH�LPSOHPHQWDWLRQ�RI�'LUHFWLYH�������(&�RQ�WKH
LQWHURSHUDELOLW\�RI�WKH�WUDQV�(XURSHDQ�KLJK�VSHHG�UDLO�V\VWHP��)XUWKHU�VWHSV�DUH�EHLQJ



*URXS��� 7UDQVSRUW�VXSSO\

)LQDO�GUDIW��

WDNHQ�RQ�WKH�EDVLV�RI�WKH�&RPPLVVLRQ·V������:KLWH�3DSHU�RQ�¶D�VWUDWHJ\�IRU�UHYLWDOLVLQJ�WKH
&RPPXQLW\
V�UDLOZD\V�¶�&20��������ILQDO��������������

• )ROORZLQJ�LWV�&RPPXQLFDWLRQ�RQ�LQWHUPRGDO�IUHLJKW�WUDQVSRUW��&20��������ILQDO���WKH
&RPPLVVLRQ�KDV�SURSRVHG�QHZ�UXOHV�IRU�FRPELQHG�WUDQVSRUW��&20��������ILQDO��DQG�ZLOO
GHYHORS�SURSRVDOV�DQG�DFWLRQV�WR�IXUWKHU�LQWHUPRGDO�WUDQVSRUW�

• 6RPH�0HPEHU�6WDWH�KDYH�WDUJHWV�IRU�WUDQVSRUW�LQIUDVWUXFWXUH��7KH�1HWKHUODQGV�DLPV�WR
LPSURYH�UDLO�VHUYLFHV�E\�LQFUHDVLQJ�WKH�D[OH�ORDGV�ZKLFK�FDQ�EH�FDUULHG�>6HFRQG�7UDQVSRUW
6WUXFWXUH�3ODQ�����������@��7KH�¶F\FOLQJ�VWUDWHJ\·�RI�WKH�8QLWHG�.LQJGRP�LV�H[SHFWHG�WR
UHVXOW�LQ�GRXEOHG�F\FOLQJ�UDWHV�E\�������ZLWK�WKH�FRUUHVSRQGLQJ�QHWZRUN�LPSURYHPHQW
>'(75������@�

)LQGLQJV
• 7KHUH�KDV�EHHQ�D�VWHDG\�LQFUHDVH�LQ�WKH�OHQJWK�RI�WKH�URDG�QHWZRUN��%\������WKH�WRWDO

OHQJWK�RI�(8�URDG�LQIUDVWUXFWXUH�DPRXQWHG�WR�DERXW����P�NP��%HWZHHQ������DQG������
WKH�OHQJWK�RI�UDLOZD\�OLQHV�DOQG�LQODQG�ZDWHUZD\V�GHFUHDVHG�E\�DERXW����

• 7KH�SULPDU\�URDG�QHWZRUN�QRZ�LQFOXGHV�DERXW��������NP�RI�PRWRUZD\V�DQG���������NP
RI�QDWLRQDO�URDGV��%HWZHHQ������DQG������PRWRUZD\�OHQJWK�LQFUHDVHG�E\������SHU�\HDU��,Q
%HOJLXP��'HQPDUN��,UHODQG��/X[HPERXUJ�DQG�8.�WKH�OHQJWK�RI�RWKHU�URDGV�LQFUHDVHG
PXFK�OHVV�²�RQO\�����RYHU����\HDUV�IURP������

• 7KH�7(1�URDG�QHWZRUN�LQFOXGHV�VRPH��������NP�PRWRUZD\V�DQG�PDLQ�LQWHU�XUEDQ�URDGV�
RI�ZKLFK��������NP�DUH�SODQQHG�IRU�FRPSOHWLRQ�E\�������$OWKRXJK�WKH�7(1�URDG�QHWZRUN
DFFRXQWV�IRU�RQO\�RQH�TXDUWHU�RI�WKH�(8�SULPDU\�QHWZRUN��LWV�XVH�LV�SURSRUWLRQDOO\�PXFK
KLJKHU��)RU�H[DPSOH��LQ�*HUPDQ\�DQG�'HQPDUN��LW�FDUULHV�DERXW�RQH�WKLUG�RI�URDG
SDVVHQJHU�WUDIILF�DQG�LQ�WKH�8.��DERXW�KDOI�WKH�IUHLJKW�WUDQVSRUW��WRQQHV�NP��

• 7KH�JURZWK�LQ�URDG�LQIUDVWUXFWXUH�YDULHV�DFURVV�FRXQWULHV��,Q�%HOJLXP�WKH�WRWDO�OHQJWK�RI
VWDWH��SURYLQFLDO�DQG�FRPPXQLW\�URDGV�LQFUHDVHG�E\������EHWZHHQ������DQG������E\
JUDGXDO�H[WHQVLRQV�RI�ORFDO�DQG�UHJLRQDO�QHWZRUNV��,Q�WKH�VDPH�SHULRG�WKH�URDG�QHWZRUN�LQ
,UHODQG�GLPLQLVKHG�VOLJKWO\��E\�DERXW������

• 5RDG�QHWZRUN�GHQVLWLHV�LQ�WKH�1HWKHUODQGV�DQG�%HOJLXP�DUH�KLJK��UHIOHFWLQJ�KLJK
SRSXODWLRQ�GHQVLWLHV�DQG�PRELOLW\�OHYHOV��6ZHGHQ�DQG�6SDLQ�KDYH�UHODWLYHO\�ORZ�URDG
QHWZRUN�GHQVLW\��UHIOHFWLQJ�ORZ�SRSXODWLRQ�GHQVLWLHV��5RDG�OHQJWK�SHU�KHDG�LV�KLJKHVW�LQ
,UHODQG��)LQODQG�DQG�$XVWULD�DQG�ORZHVW�LQ�6SDLQ��,WDO\�DQG�WKH�8QLWHG�.LQJGRP

• ,Q�������WKH�UDLO�QHWZRUN�OHQJWK�ZDV�DERXW���������NP�RI�ZKLFK������ZHUH�HOHFWULILHG�
6RPH��������NP�RI�WKHVH�IRUP�SDUW�RI�WKH�7(1��$OWKRXJK�WKH�OHQJWK�RI�UDLOZD\V�KDV�EHHQ
IDOOLQJ�IRU�VHYHUDO�GHFDGHV��LW�LV�GLIILFXOW�WR�HVWLPDWH�WKH�HIIHFW�RQ�FDSDFLW\��0LQRU�OLQHV�KDYH
EHHQ�FORVHG��EXW�WKH�OHQJWK�RI�KLJK�VSHHG�UDLO�WUDFN�LQFUHDVHG�E\������EHWZHHQ������DQG
������7RGD\�WKH�+65�QHWZRUN�KDV�JURZQ�WR�PRUH�WKDQ�������NP�RI�KLJK�FDSDFLW\�KLJK�
VSHHG�WUDFN�

• 7KH�KLJKHVW�OHYHO�RI�UDLO�LQIUDVWUXFWXUH�SHU�KHDG�LV�LQ�6ZHGHQ�ZKHUH�D�KLJK�VKDUH�RI�IUHLJKW
WUDQVSRUW�LV�E\�UDLO��,WDO\�DQG�*UHHFH�KDYH�ORZ�OHYHOV�RI�UDLO�LQIUDVWUXFWXUH�SHU�KHDG��DQG�ORZ
OHYHOV�RI�SDVVHQJHU�DQG�IUHLJKW�UDLO�WUDQVSRUW�

• 7KH�LQODQG�ZDWHUZD\V�QHWZRUN�LV�DERXW��������NP�ORQJ�



*URXS��� 7UDQVSRUW�VXSSO\

)LQDO�GUDIW��

)LJXUH�+65�/(1*7+ 7KH�KLJK�VSHHG�UDLO�QHWZRUN�LQ�(8
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%R[�(852�9(/2 7KH�(XURSHDQ�&\FOH�5RXWH�1HWZRUN

$�(XURSHDQ�F\FOH�URXWH�QHWZRUN�LV�XQGHU�GHYHORSPHQW�RQ�WKH�LQLWLDWLYH�RI�WKH�(XURSHDQ
&\FOLVW�)HGHUDWLRQ��,W�LV�GHVLJQHG�WR�SURPRWH�F\FOLQJ�E\�SURYLGLQJ�IDFLOLWLHV�IRU�ORFDO�ZRUN�DQG
UHFUHDWLRQDO�XVH��DV�ZHOO�DV�IRU�WRXULVWV�

/LQNLQJ�(XURSHDQ�FLWLHV�ZLOO�QHHG�QHZ�LQIUDVWUXFWXUH��EXW�PXFK�RI�WKH�QHWZRUN�ZLOO�XVH
H[LVWLQJ�QDWLRQDO��UHJLRQDO�DQG�ORFDO�URXWHV����7KH�ILUVW�URXWH�LV�H[SHFWHG�WR�RSHQ�LQ�WKH�VSULQJ
RI������ZLWK�D�QHZ�URXWH�DGGHG�HDFK�\HDU�XQWLO������

$V�ZHOO�DV�SURYLGLQJ�F\FOH�LQIUDVWUXFWXUH��WKH�(XUR9HOR�SURMHFW�LQFOXGHV�PDUNHWLQJ�
HGXFDWLRQDO�DQG�DWWLWXGLQDO�LQLWLDWLYHV�WR�FKDQJH�WKH�FXUUHQW�WUDQVSRUW�FXOWXUH��,W�DLPV�WR�KHOS
QDWLRQDO�DQG�UHJLRQDO�JRYHUQPHQWV�VKLIW�WUDQVSRUW�GHPDQG�DZD\�IURP�SULYDWH�FDU�XVH�

6RXUFH��(XURSHDQ�&\FOLVW�)HGHUDWLRQ�

)XWXUH�ZRUN
• )XUWKHU�ZRUN�LV�UHTXLUHG�DW�(8�OHYHO�WR�GHYHORS�UHOLDEOH�DQG�FRPSDUDEOH�VWDWLVWLFV�RQ

LQIUDVWUXFWXUH�E\�PRGH�DQG�W\SH��,Q�SDUWLFXODU��GHILQLWLRQV�RI�URDG�FDWHJRULHV�QHHG�WR�EH
KDUPRQLVHG�DV�0HPEHU�6WDWHV�KDYH�GLIIHUHQW�DGPLQLVWUDWLYH�DUUDQJHPHQWV�DQG
FODVVLILFDWLRQV�

• $GGLWLRQDO�GDWD�RQ�LQIUDVWUXFWXUH�FKDUDFWHULVWLFV��H�J��QXPEHU�RI�ODQHV��QXPEHU�RI�WUDFNV�
DUH�QHHGHG�WR�GHYHORS�WKH�FXUUHQW�¶OHQJWK·�LQGLFDWRU�LQWR�D�¶FDSDFLW\�VXSSO\·�LQGLFDWRU�

• 'DWD�DOVR�QHHG�WR�EH�FROOHFWHG�RQ�SXEOLF�WUDQVSRUW�LQIUDVWUXFWXUH��FRPELQHG�WUDQVSRUW
LQIUDVWUXFWXUH�DQG�ELF\FOH�ODQHV�



*URXS��� 7UDQVSRUW�VXSSO\

)LQDO�GUDIW��

'DWD
7+(�/(1*7+�2)�,1)5$6758&785(�3(5�,1+$%,7$17�������
81,7��.0�����������,1+$%,7$176

Motorways National
roads

State roads Municipal
roads

Total roads Railways Pipelines Inland
waterways

Austria 199 1,274 2,454 12,157 16,084 704 96 44

Belgium 165 1,241 131 12,654 14,190 333 29 151

Denmark 167 701 1,347 11,400 13,616 446 78 -

Finland 84 2,407 5,673 7,012 15,177 1,148 - 1,219

France 142 460 6,169 9,747 16,519 546 83 97

Germany 138 506 2,177 5,109 7,931 498 41 90

Greece 45 869 2,779 7,217 10,909 236 - -

Ireland 22 1,501 3,223 21,679 26,425 776 - -

Italy 112 780 1,975 2,474 5,341 279 74 26

Luxembourg 277 2,299 4,571 5,581 12,728 660 - 89

Netherlands 152 137 553 7,342 8,183 176 25 325

Portugal 72 910 4,646 6,297 11,923 287 - -

Spain 186 449 1,794 1,709 4,138 313 94 -

Sweden 150 1,657 9,430 4,400 15,637 1,235 - n.a.

United
Kingdom

57 210 648 5,769 6,684 289 44 40

EU15 124 596 2,673 5,970 9,363 419 55 81

1RWH�� )LJXUHV�IRU�,UHODQG�XSGDWHG�ZLWK�GDWD�IURP�,UHODQGV�&HQWUDO�6WDWLVWLFV�2IILFH

'DWD�RQ�SLSHOLQHV�UHIHU�WR�����

6RXUFH��'*9,,�DQG�(XURVWDW

• 



*URXS��� 7UDQVSRUW�VXSSO\

)LQDO�GUDIW��

,QGLFDWRU���� 7UDQVSRUW�LQIUDVWUXFWXUH�LQYHVWPHQW

.H\�PHVVDJH
• 7UDQVSRUW�LQIUDVWUXFWXUH�LQYHVWPHQW�LQ�WKH�(8�JUHZ�E\�����LQ�WKH�SHULRG�����������

$IWHU�SHDNLQJ�LQ�������LW�KDV�VLQFH�IDOOHQ�E\����SHU�\HDU�

• 6LQFH������WKH�RYHUDOO�PRGDO�LQYHVWPHQW�VKDUHV�KDYH�UHPDLQHG�DOPRVW�XQFKDQJHG�
GRPLQDWHG�E\�D�URDG�VKDUH�RI�����DQG�UDLO�VKDUH�RI�����

2EMHFWLYH
• *LYH�LQYHVWPHQW�SULRULW\�WR�HQYLURQPHQW�IULHQGO\�WUDQVSRUW�V\VWHPV

)LJXUH�,19(67�02'(� ,QYHVWPHQWV�LQ�WUDQVSRUW�LQIUDVWUXFWXUH�������SULFHV�
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'HILQLWLRQ
• ,QYHVWPHQW�LQ�WUDQVSRUW�LQIUDVWUXFWXUH�E\�PRGH

7KH�LQYHVWPHQW�VKDUHV�RI�HDFK�WUDQVSRUW�PRGH�VKRZ�WKH�PRGDO�DQG�HQYLURQPHQWDO�SROLF\
SULRULWLHV�RI�(8�0HPEHU�6WDWHV�

3ROLF\�DQG�WDUJHWV
• 7KH�7(1�LQYHVWPHQW�SODQ��HVWLPDWHG�WR�H[FHHG�����ELOOLRQ�(XUR�XS�WR�������DLPV�DW�D����

UDLO�WR������PRWRUZD\�VSOLW��ZLWK�UDLO�LQYHVWPHQW�PDLQO\�IRU�WKH�KLJK�VSHHG�QHWZRUN��(&�
������

• )LQDQFLQJ�IURP�QDWLRQDO�EXGJHWV�DFFRXQWV�IRU�WKH�PDMRULW\�RI�7(1�LQYHVWPHQWV��+RZHYHU�
(8�ILQDQFLDO�FRQWULEXWLRQV�WR�SURMHFWV�RI�FRPPRQ�LQWHUHVW�LQ�WKH�IUDPHZRUN�RI�7(1�7�DUH
LPSRUWDQW�VWLPXODQWV��7KH�&RPPLVVLRQ�DOVR�HQFRXUDJHV�3XEOLF�3ULYDWH�3DUWQHUVKLSV�LQ
WKRVH�SURMHFWV�



*URXS��� 7UDQVSRUW�VXSSO\

)LQDO�GUDIW��

)LQGLQJV
7UDQVSRUW�LQIUDVWUXFWXUH�LQYHVWPHQW�LQFUHDVHG�UDSLGO\�VWHDGLO\������WR�������EXW�IHOO�E\���
SHU�DQQXP�IURP������WR�������$OWKRXJK�VXEVHTXHQW�GDWD�LV�QRW�DYDLODEOH��WKHUH�DUH
LQGLFDWLRQV�RI�D�PRGHVW�LQFUHDVH�LQ�UHFHQW�\HDUV�

7KH�ULVH�IURP������WR������UHVXOWV�IURP�D�QXPEHU�RI�PDMRU�GHYHORSPHQWV��LQFOXGLQJ�

• WKH�&KDQQHO�7XQQHO�

• KLJK�VSHHG�UDLO�SURJUDPPHV�LQ�)UDQFH��*HUPDQ\�DQG�6SDLQ�

• DFFHVVLRQ�RI�6SDLQ�DQG�3RUWXJDO�WR�WKH�&RPPXQLW\��ERWK�FRXQWULHV�ODXQFKLQJ�PDMRU
LQIUDVWUXFWXUH�SURJUDPPHV��

7KH�GHFOLQH�IURP������DURVH�IRU�VHYHUDO�UHDVRQV�

• HFRQRPLF�JURZWK�VORZHG�DIWHU�������ZKLFK�DIIHFWHG�DOO�LQYHVWPHQWV�

• LQFUHDVLQJ�FRQFHUQ�IRU�HQYLURQPHQWDO�LPSDFW�OHG�WR�KLJKHU�FRVWV�ZKLFK�LQ�WXUQ�OHG�WR�D
VZLWFK�RI�H[SHQGLWXUH�IURP�LQYHVWPHQW�WR�QRQ�LQYHVWPHQW�SURMHFWV��(&07������
,QYHVWPHQW�LQ�LQIUDVWUXFWXUH�����������

• 7KH�FRPSOHWLRQ�RI�VRPH�PDMRU�SURMHFWV�

• 7KH�LPSDFW�RI�WKH�0DDVWULFKW�FULWHULD�DQG�WKH�DFFRPSDQ\LQJ�SUHVVXUH�RQ�GHILFLWV�DQG
SXEOLF�VSHQGLQJ�

,QYHVWPHQW�WUHQGV�LQ�LQIUDVWUXFWXUH�DIWHU������YDULHG�DFURVV�WKH�0HPEHU�6WDWHV��7KHUH�ZDV�D
VHYHUH�GHFOLQH�LQ�)LQODQG��*HUPDQ\��,WDO\�DQG�8.��EXW�DQ�LQFUHDVH�LQ�%HOJLXP��6ZHGHQ�DQG
3RUWXJDO��%HOJLDQ�LQYHVWPHQW�ZDV�GRPLQDWHG�E\�FRQVWUXFWLRQ�RI�WKH�KLJK�VSHHG�UDLOZD\��DQG
3RUWXJDO�E\�LQYHVWPHQW�SURMHFWV�DVVRFLDWHG�ZLWK�WKH�XQLYHUVDO�H[KLELWLRQ�LQ������

,Q������LQYHVWPHQW�LQ�WUDQVSRUW�LQIUDVWUXFWXUH��URDG��UDLO��LQODQG�ZDWHUZD\��DLUSRUWV�DQG
PDULWLPH�SRUWV��ZDV�(85��������PLOOLRQ��7KH�PRGDO�VKDUH�ZHUH�����URDGV������UDLO��DLUSRUWV
�����������PDULWLPH�DQG������LQODQG�ZDWHUZD\V�7KH�SURSRUWLRQV�RI�URDG�DQG�UDLO�LQYHVWPHQW
KDYH�QRW�FKDQJHG�VLJQLILFDQWO\�VLQFH������

)LJXUH�,19(67�,1'(;� ,QGLFHV�RI�LQYHVWPHQW�LQ�LQIUDVWUXFWXUH������ ���
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5RDG�LQYHVWPHQW�LQ������ZDV�����KLJKHU�WKDQ�LQ������²�WKHUHDIWHU�LW�GHFOLQHG��%\������LW�ZDV
MXVW�����DERYH�WKH������ILJXUH��7KH�DOORFDWLRQ�RI�LQYHVWPHQW�WR�WUDQVSRUW�PRGHV�UHIOHFWV�URDG
WUDQVSRUW
V�GRPLQDQW�VKDUH�RI�WUDQVSRUW�GHPDQG��,Q�������URDG�WUDQVSRUW�DFFRXQWHG�IRU�PRUH
WKDQ�����RI�SDVVHQJHU�GHPDQG�DQG�����RI�IUHLJKW�GHPDQG�

,Q������UDLO�LQYHVWPHQW�ZDV�DOVR������KLJKHU�WKDQ�LQ�������EXW�LQ�WKH�LQWHUYHQLQJ�\HDUV
LQYHVWPHQW�OHYHOV�ZHUH�FRQVLVWHQWO\�ORZHU�WKDQ�WKRVH�IRU�URDG��0XFK�RI�WKH�UDLO�LQYHVWPHQW
SURJUDPPH�ZDV�GHYRWHG�WR�+65�FRQVWUXFWLRQ�LQ�)UDQFH��*HUPDQ\��DQG�6SDLQ�



*URXS��� 7UDQVSRUW�VXSSO\

)LQDO�GUDIW��

$OWKRXJK�PDULWLPH�SRUWV�SOD\�DQ�LPSRUWDQW�UROH��LQYHVWPHQW�GHFOLQHG�WKURXJK�WKH�����V�DQG
����V��+RZHYHU��VLQFH������LQYHVWPHQW�KDV�JURZQ��DQG�E\������ZDV�����KLJKHU�WKDQ�LQ������
+RZHYHU�LQYHVWPHQW�LQ�SRUWV�UHPDLQV�ORZ�FRPSDUHG�WR�RWKHU�WUDQVSRUW�PRGHV�

$LUSRUW�LQYHVWPHQW�VKRZV�WKH�KLJKHVW�LQFUHDVH�RYHU�WKH�SHULRG������������������7KLV�LQFUHDVH
PDWFKHG�WKH�UDSLG�JURZWK�LQ�DLU�WUDIILF�

&RPSDULQJ�WUDQVSRUW�LQYHVWPHQW�ZLWK�*'3��LQ�������

• 6ZHGHQ�KDG�WKH�KLJKHVW�DW������RI�*'3�ZLWK�3RUWXJDO�VHFRQG�DW������RI�*'3�

• $XVWULD�DQG�'HQPDUN�KDG�WKH�ORZHVW�DW������RI�*'3�HDFK�

• SHU�FDSLWD��WKH�KLJKHVW�OHYHOV�ZHUH�IRXQG�LQ�/X[HPERXUJ��*HUPDQ\�DQG�6ZHGHQ�

%R[�7(1 7UDQV�(XURSHDQ�1HWZRUN��7(1��LQYHVWPHQWV

7KH�PXOWL�PRGDO�7(1�JXLGHOLQHV�LQFOXGHV�WKH�GHYHORSPHQW��E\�������RI�WKH�IROORZLQJ
QHWZRUNV�

• 7(1�URDGV���������NP�RI�SODQQHG�URDGV��RI�ZKLFK�DURXQG�����ZLOO�EH�XSJUDGHV�DQG����
QHZ�URDGV��

• 7(1�UDLO���������NP�RI�QHZ�KLJK�VSHHG�UDLO�WUDFN�DQG��������NP�RI�FRQYHQWLRQDO�UDLO�WR�EH
XSJUDGHG�WR�KLJK�VSHHG�UDLO�

• 7(1�LQODQG�ZDWHUZD\V�DQG�LQODQG�SRUWV��LPSURYHPHQWV�WR����VHFWLRQV�RI�LQODQG�ZDWHUZD\V
DQG�ZLWK�LQODQG�SRUWV�WR�SURYLGLQJ�LQWHUPRGDO�WUDQVKLSPHQW�SRLQWV�

• 7(1�SRUWV��D�SURSRVDO�WR�LQWHJUDWH�SRUWV�DQG�WHUPLQDOV�LQWHUPRGDO�FRQQHFWLRQ�SRLQWV�IRU
WUDQVKLSPHQW�EHWZHHQ�GLIIHUHQW�WUDQVSRUW�PRGHV��&20�����������

• 7(1�DLUSRUWV�����,QWHUQDWLRQDO�&RQQHFWLQJ�3RLQWV��VRPH����&RPPXQLW\�&RQQHFWLQJ
3RLQWV��DQG�����5HJLRQDO�DLUSRUWV�

• 7(1�FRPELQHG�WUDQVSRUW�����SURMHFWV��6HYHQ�RI�WKHVH�LQYROYH�H[SDQVLRQ�RU�XSJUDGLQJ�
LQFOXGLQJ�QRWDEO\�WKH�%HWXZH�UDLO�IUHLJKW�OLQH�LQ�WKH�1HWKHUODQGV�

• 7KH�7(1�JXLGHOLQHV�DOVR�SURYLGH�IRU�LQYHVWPHQW�LQ�WHOHPDWLFV�LQIUDVWUXFWXUH�IRU�WUDIILF
PDQDJHPHQW�DQG�LQIRUPDWLRQ�VHUYLFHV�

)LQDQFLQJ�IURP�QDWLRQDO�EXGJHWV�DFFRXQWV�IRU�WKH�PDMRULW\�RI�7(1�LQYHVWPHQWV��+RZHYHU��(8
ILQDQFLDO�FRQWULEXWLRQV�WR�SURMHFWV�RI�FRPPRQ�LQWHUHVW�LQ�WKH�IUDPHZRUN�RI�7(1�7�DUH
LPSRUWDQW�VWLPXODQWV��6RPH�RI�WKH�NH\�FRQFOXVLRQV�RI�&RPPLVVLRQ·V������UHSRUW�RQ�WKH
LPSOHPHQWDWLRQ�RI�WKH�7(1�UHSRUW��UHODWLQJ�WR�������LQYHVWPHQWV��DUH�

• (VWLPDWHG�FRVW�WR�FRPSOHWLRQ�LQ������LV�PRUH�WKDQ�(85�����ELOOLRQ�

• 7KH�LPSOHPHQWDWLRQ�RI�WKH�QHWZRUN�LV�IDU�DGYDQFHG��LQYHVWPHQWV�RQ�URDG��UDLO�DQG�LQODQG
ZDWHUZD\�SURMHFWV�WKDW�DUH�FXUUHQWO\�XQGHU�GHYHORSPHQW�DPRXQW�WR�(85�������ELOOLRQ�
VRPH�WZR�WKLUGV�RI�WKH�WRWDO�HQYLVDJHG�DPRXQW�

• 7RWDO�LQYHVWPHQW�LQ��������DPRXQWHG�WR�(85������ELOOLRQ��ZLWK�(85������ELOOLRQ�VXSSRUW
IURP�&RPPXQLW\�IXQGV�DQG�WKH�(,%���7KH�GLVWULEXWLRQ�ZDV�����RQ�URDGV�������RQ�UDLO�
DQG�����RQ�DLUSRUWV�

• 2YHU�WKH�VDPH�SHULRG��IXQGLQJ�WKURXJK�WKH�&RKHVLRQ�IXQG��(5')��7(1��7�ZDV�PRUH
ELDVHG�WRZDUGV�URDG������RQ�URDG������RQ�UDLO�����DLUSRUWV�

• 7ZR�WKLUGV�RI�UDLO�LQYHVWPHQW�ZDV�GHYRWHG�WR�KLJK�VSHHG�OLQHV��QHZ�OLQHV�DQG�XSJUDGLQJ�RI
FRQYHQWLRQDO�OLQHV��

6RXUFH��&(&��&20���������ILQDO�



*URXS��� 7UDQVSRUW�VXSSO\

)LQDO�GUDIW��

)XWXUH�ZRUN
• ,QIUDVWUXFWXUH�LQYHVWPHQW�GDWD�VKRXOG�LQFOXGH�ERWK�SXEOLFO\�DQG�SULYDWHO\�ILQDQFHG

SURMHFWV��+RZHYHU��LQYHVWPHQWV�E\�ORFDO�DXWKRULWLHV�DUH�RIWHQ�H[FOXGHG�IURP�SXEOLF
LQYHVWPHQW�ILJXUHV��DV�DUH�VRPH�SULYDWH�LQYHVWPHQW�SURMHFWV��,QYHVWPHQW�GDWD�DUH�WKHUHIRUH
QRW�FRPSDUDEOH�EHWZHHQ�FRXQWULHV��0RUH�ZRUN�LV�QHHGHG�DW�(8�OHYHO�WR�HQVXUH
VWDQGDUGLVDWLRQ�DQG�UHOLDELOLW\�

• 1R�UHOLDEOH�GDWD�DUH�DYDLODEOH�RQ�LQYHVWPHQW�LQ�FRDVWDO�VKLSSLQJ��XUEDQ�SXEOLF�WUDQVSRUW
LQIUDVWUXFWXUH�RU�FRPELQHG�WUDQVSRUW�

'DWD
75$163257�,1)5$6758&785(�,19(670(176
81,7��(852�&$3,7$�������35,&(6�

1990 1991 1992 1993 1994 1995 Investments as % of
GDP in  1995

Austria 230 203 187 196 170 132 0.6

Belgium 143 166 196 226 230 215 1.1

Denmark 151 138 153 157 162 155 0.6

Finland 231 238 251 225 232 223 1.1

France 230 251 252 241 229 220 1.0

Germany 200 284 297 281 285 284 1.3

Greece 47 49 58 71 51 65 0.8

Ireland 84 96 99 134 115 128 1.0

Italy 169 166 170 148 126 100 0.7

Luxembourg 309 434 485 465 411 388 1.1

Netherlands 161 163 166 170 182 184 0.9

Portugal 66 69 81 77 95 106 1.4

Spain 181 194 178 176 174 147 1.3

Sweden 174 156 168 208 246 301 1.5

United Kingdom 172 163 167 158 160 146 1.0

EU15 181 202 207 199 196 186 1.1

6RXUFHV��(&07��LQYHVWPHQWV��DQG�(XURVWDW��SRSXODWLRQ�



*URXS����3ULFH�VLJQDOV

)LQDO�GUDIW��

*URXS��� 3ULFH�VLJQDOV

$UH�ZH�PRYLQJ�WRZDUGV�D�IDLUHU�DQG�PRUH�HIILFLHQW�SULFLQJ�V\VWHP��ZKLFK
HQVXUHV�WKDW�H[WHUQDO�FRVWV�DUH�UHFRYHUHG"

,QGLFDWRUV�DQG�DVVHVVPHQW
7(50�LQGLFDWRUV��� 2EMHFWLYHV '36,5 $VVHVVPHQW

����7UDQVSRUW�SULFH��� SURPRWH�SXEOLF�WUDQVSRUW�DQG
UDLO�WKURXJK�WKH�SULFH
LQVWUXPHQW

5 "

����)XHO�SULFHV�DQG�WD[HV GLIIHUHQWLDWH�WD[HV�DFURVV
PRGHV

' K

����3URSRUWLRQ�RI�LQIUDVWUXFWXUH
������DQG�HQYLURQPHQWDO�FRVWV
�������LQFOXGLQJ�FRQJHVWLRQ�FRVWV�
������FRYHUHG�E\�SULFH

IXOO�UHFRYHU\�RI�HQYLURQPHQWDO
DQG�DFFLGHQW�FRVWV

5 K

J�SRVLWLYH�WUHQG��PRYLQJ�WRZDUGV�WDUJHW���K�VRPH�SRVLWLYH�GHYHORSPHQW��EXW�LQVXIILFLHQW�WR�PHHW
WDUJHW���L�XQIDYRXUDEOH�WUHQG��ODUJH�GLVWDQFH�IURP�WDUJHW���"�TXDQWLWDWLYH�GDWD�QRW�DYDLODEOH�RU
LQVXIILFLHQW

���7KH�IROORZLQJ�7(50�LQGLFDWRUV�DUH�QRW�FRYHUHG�GXH�WR�GDWD�ODFNV�

����7UDQVSRUW�FKDUJHV�DQG�WD[HV��RWKHU�WKDQ�IXHO�WD[HV�

����6XEVLGLHV

���,QFOXGHV�LQGLFDWRU����([SHQGLWXUH�IRU�SHUVRQDO�PRELOLW\�SHU�SHUVRQ�E\�LQFRPH�JURXS

3ROLF\�FRQWH[W
3ULFLQJ�SROLFLHV�FDQ�HQFRXUDJH�EHKDYLRXUDO�FKDQJHV�WRZDUGV�HQYLURQPHQWDOO\�OHVV�GDPDJLQJ
DQG�VDIHU�IRUPV�RI�WUDQVSRUW��3ULFHV�FDQ�DOVR�LQIOXHQFH�GHPDQG�DQG�HIILFLHQF\�E\�HQVXULQJ
XVHUV�SD\�WKH�IXOO�FRVW�RI�WUDQVSRUW�

• 7KH�(XURSHDQ�&RPPLVVLRQ�LV�FRPPLWWHG�WR�GHYHORSLQJ�D�IDLU�DQG�HIILFLHQW�&RPPXQLW\
SULFLQJ�V\VWHP��&(&���������7KH�REMHFWLYHV�DUH�GHVFULEHG�LQ�WKH�&RPPLVVLRQ�:KLWH�3DSHU
������¶7KH�)XWXUH�'HYHORSPHQW�RI�WKH�&RPPRQ�7UDQVSRUW�3ROLF\·�DQG�WKH�*UHHQ�3DSHU
������¶7RZDUGV�)DLU�DQG�(IILFLHQW�3ULFLQJ�LQ�7UDQVSRUW·��7KHVH�DUJXH�WKDW�WD[DWLRQ�VKRXOG
EH�XVHG�WR�HQVXUH�WKDW�DOO�H[WHUQDO�FRVWV��VXFK�DV�DLU�SROOXWLRQ��DFFLGHQWV��QRLVH�DQG
FRQJHVWLRQ��DUH�FRYHUHG�LQ�WKH�SULFHV�SDLG�E\�WKH�XVHU�

• 7KH�IDLU�DQG�HIILFLHQW�SULFLQJ�SROLF\�UHOLHV�RQ�WD[HV�RQ�URDG�WUDQVSRUW�IXHOV��&(&������D�
DQG�FKDUJHV�IRU�URDG�XVH��&(&������F���,W�DOVR�SURSRVHV�WKDW�WD[HV�DQG�FKDUJHV�VKRXOG�EH
XVHG�WR�GLIIHUHQWLDWH�SULFHV�DFURVV�¶WLPH��VSDFH�DQG�PRGHV·��&(&������G��

• 7KH�LPSOHPHQWDWLRQ�RI�WKH�IDLU�DQG�HIILFLHQW�SULFLQJ�SROLF\��KRZHYHU��IDFHV�PDQ\
GLIILFXOWLHV��,Q�WKH�&RPPLVVLRQ·V�:KLWH�3DSHU�RQ�¶)DLU�3D\PHQW�IRU�,QIUDVWUXFWXUH�8VH·
�&20��������ILQDO���D�SKDVHG�DSSURDFK�WR�D�FRPPRQ�WUDQVSRUW�LQIUDVWUXFWXUH�FKDUJLQJ
IUDPHZRUN�LQ�WKH�(8�ZDV�SURSRVHG��EXW�WKLV�PHW�ZLWK�PDQ\�REVWDFOHV��,Q�LWV����������
ZRUN�SURJUDPPH��WKH�&RPPLVVLRQ�DQQRXQFHV�LW�ZLOO�WDNH�WKH�QHFHVVDU\�VWHSV�WR�ODXQFK�WKH
ILUVW�SKDVH�RI�WKH�SURJUDPPH�WR�DSSO\�SURJUHVVLYHO\�WKH�SULQFLSOH�RI�FKDUJLQJ�IRU�PDUJLQDO
VRFLDO�FRVWV�



*URXS����3ULFH�VLJQDOV

)LQDO�GUDIW��

.H\�ILQGLQJV

)LJXUH�.(<�,1',& 5HDO�FKDQJHV�LQ�WKH�SULFH�RI�WUDQVSRUW

'HQPDUN
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6RXUFHV��6WDWLVWLFV�'HQPDUN��'HSDUWPHQW�RI�WKH�(QYLURQPHQW��7UDQVSRUW�DQG�WKH�5HJLRQV��8.��������
(XURVWDW

• 'DWD�IURP�WKH�8.�DQG�'HQPDUN�VKRZ�WKDW�WKH�WRWDO�FRVWV�RI�FDU�WUDQVSRUW��LQFOXGLQJ
SXUFKDVLQJ��PDLQWHQDQFH��LQVXUDQFH��WD[HV�DQG�IXHO�XVH��KDYH�UHPDLQHG�IDLUO\�FRQVWDQW�LQ
UHDO�WHUPV�VLQFH�WKH�����V��0RUHRYHU��WKH�SHUFHLYHG�PDUJLQDO�FRVW��L�H��UHDO�IXHO�SULFH��
ZKLFK�RIWHQ�JRYHUQV�GHFLVLRQV�RQ�FDU�XVH��KDV�IDOOHQ�LQ�VRPH�FRXQWULHV��%\�FRQWUDVW��WKH
FRVWV�RI�SXEOLF�WUDQVSRUW�KDYH�LQFUHDVHG�DW�D�IDVWHU�UDWH�WKDQ�FDU�WUDQVSRUW��&KDQJHV�LQ
SULFHV�KDYH�WKHUHIRUH�HQFRXUDJHG�SULYDWH�FDU�XVH�UDWKHU�WKDQ�SXEOLF�WUDQVSRUW�

• &XUUHQWO\�WKHUH�LV�OLWWOH�FRQVLVWHQF\�LQ�IXHO�SULFH�DQG�WD[�SROLFLHV�DFURVV�WKH�(8�

• 7KH�H[WHUQDO�FRVWV�RI�WUDQVSRUW�LQ�WKH�(8�FDXVHG�E\�HQYLURQPHQWDO�GDPDJH��QRLVH��ORFDO�DLU
SROOXWLRQ��DQG�FOLPDWH�FKDQJH��DQG�DFFLGHQWV�DUH�HVWLPDWHG�DW�DURXQG�����RI�*'3��7KLV
H[FOXGHV�WKH�FRVWV�RI�LQIUDVWUXFWXUH�ZHDU�DQG�WHDU��FRQJHVWLRQ�DQG�VRPH�RWKHU
HQYLURQPHQWDO�GDPDJH�

• $OWKRXJK�PHWKRGRORJLFDO�DQG�GDWD�SUREOHPV�SUHYDLO��WKH�FXUUHQW�LQWHUQDOLVDWLRQ�RI
LQIUDVWUXFWXUH�DQG�HQYLURQPHQWDO�FRVWV�LV�HVWLPDWHG�WR�FRYHU�RQO\�DERXW������RI�H[WHUQDO
FRVWV�IRU�URDG�DQG������IRU�UDLO��7KLV�VKRZV�WKDW�HYHQ�ZKHQ�WD[HV�DUH�LQFOXGHG�WUDQVSRUW
UHYHQXHV�VWLOO�GR�QRW�FRYHU�DOO�H[WHUQDO�FRVWV�

• $V�ZHOO�DV�FRQVLGHULQJ�WKH�HIIHFWV�RI�WD[DWLRQ�RQ�GHPDQG��LW�LV�LPSRUWDQW�WR�FRQVLGHU�WKH
HIIHFWV�RI�VXEVLGLHV��$W�SUHVHQW��GDWD�RQ�VXEVLGLHV�DUH�QRW�FROOHFWHG�LQ�D�ZD\�WKDW�HQDEOHV�DQ
(8�ZLGH�LQGLFDWRU�WR�EH�GHYHORSHG��6XFK�DQ�LQGLFDWRU�LV�QHHGHG�DV�WKHUH�DUH�EHOLHYHG�WR�EH
ZLGH�YDULDWLRQV�LQ�VXEVLG\�SROLF\�DQG�OHYHO�DFURVV�WKH�(8�



*URXS����3ULFH�VLJQDOV

)LQDO�GUDIW��

,QGLFDWRU�����DQG����� 7UDQVSRUW�SULFH

.H\�PHVVDJHV
• &XUUHQW�SULFHV�HQFRXUDJH�WKH�XVH�RI�WKH�SULYDWH�FDU�UDWKHU�WKDQ�SXEOLF�WUDQVSRUW��&DU

WUDQVSRUW�LV�PXFK�FKHDSHU�UHODWLYH�WR�GLVSRVDEOH�LQFRPH�DQG�SXEOLF�WUDQVSRUW�WKDQ�LW�ZDV
���\HDUV�DJR�

)LJXUH�75$16�35,&(� 5HDO�FKDQJHV�LQ�WKH�SULFH�RI�WUDQVSR UW
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6RXUFHV��6WDWLVWLFV�'HQPDUN��'HSDUWPHQW�RI�WKH�(QYLURQPHQW��7UDQVSRUW�DQG�WKH�5HJLRQV��8.��������
(XURVWDW

2EMHFWLYH
• )DLU�DQG�HIILFLHQW�SULFLQJ�DFURVV�PRGHV

'HILQLWLRQ
• 5HDO�FKDQJH�LQ�WKH�SULFH�RI�SXEOLF�WUDQVSRUW�IDUHV�DQG�WKH�SULYDWH�FRVWV�RI�FDU�XVH�LQ

FRPSDULVRQ�ZLWK�WKH�JURZWK�LQ�UHDO�SHUVRQDO�GLVSRVDEOH�LQFRPH�

7KH�FRVWV�RI�FDU�XVH�LQFOXGH�DOO�WKRVH�WKDW�WKH�PRWRULVW�EHDUV�GLUHFWO\��L�H��SXUFKDVH�
PDLQWHQDQFH��SHWURO��RLO��WD[��DQG�LQVXUDQFH��

3ROLF\�DQG�WDUJHWV
3ULFLQJ�LV�D�NH\�SROLF\�WRRO�IRU�SURPRWLQJ�DQ�HQYLURQPHQW�IULHQGO\�EDODQFH�EHWZHHQ�WUDQVSRUW
PRGHV�DQG�IRU�PDQDJLQJ�WUDQVSRUW�GHPDQG��%HFDXVH�WKH�HQYLURQPHQWDO�HIIHFWV�RI�WUDQVSRUW
YDU\�DFURVV�PRGHV��DLU�DQG�URDG�JHQHUDOO\�KDYH�JUHDWHU�HQYLURQPHQWDO�LPSDFWV�WKDQ�UDLO�DQG
VKLSSLQJ�>(($������@���SULFHV�VKRXOG�EH�GLIIHUHQWLDWHG�DFFRUGLQJO\�

&RPPXQLW\�OHJLVODWLRQ�SURYLGHV�IRU�GLIIHUHQWLDWHG�PRWRU�IXHO�DQG�IUHLJKW�URDG�XVH�SULFHV��7D[
GLIIHUHQWLDOV�RQ�PRWRU�IXHOV�DLP�DW�SURPRWLQJ�FOHDQHU�IXHOV��ZKLOH�YDULDEOH�DQQXDO�URDG
FKDUJHV��WKURXJK�WKH�¶(XURYLJQHWWH·�'LUHFWLYH�>&(&������E@��DUH�KLJKHU�IRU�WKH�KHDYLHVW�DQG
PRVW�SROOXWLQJ�ORUULHV��6RPH�0HPEHU�6WDWHV��$XVWULD��'HQPDUN��*HUPDQ\�DQG�6ZHGHQ��KDYH
GLIIHUHQW�WD[�OHYHOV�IRU�PRWRU�YHKLFOHV�GHSHQGLQJ�RQ�IXHO�FRQVXPSWLRQ�RU�DLU�SROOXWLRQ
SHUIRUPDQFH�>(&07�������GUDIW@�

+RZHYHU��SULFH�FKDQJHV�DUH�RQO\�RQH�IDFWRU�WKDW�DIIHFWV�WKH�JURZWK�LQ�URDG�WUDIILF�
FRQYHQLHQFH��FRPIRUW�DQG�VHFXULW\�DOVR�KDYH�D�VWURQJ�LQIOXHQFH�RQ�LQGLYLGXDO�GHFLVLRQV�RQ
ZKHWKHU�DQG�KRZ�WR�WUDYHO�



*URXS����3ULFH�VLJQDOV

)LQDO�GUDIW��

)LQGLQJV
'DWD�DUH�RQO\�DYDLODEOH�IRU�'HQPDUN�DQG�WKH�8.���&KDQJHV�LQ�UHODWLYH�SULFHV�IRU�WKHVH�WZR
FRXQWULHV�DUH�VKRZQ�EHORZ�

• ,Q�ERWK�WKH�8.�DQG�'HQPDUN��WKH�FRVWV�RI�SULYDWH�FDU�WUDQVSRUW�KDV�UHPDLQHG�VWDEOH�LQ�UHDO
WHUPV�ZKLOVW�EXV�DQG�UDLO�IDUHV�KDYH�LQFUHDVHG��,Q�WKH�8.��EXV�DQG�UDLO�IDUHV�KDYH�ULVHQ�E\
OHVV�WKDQ�GLVSRVDEOH�LQFRPH��ZKHUHDV�LQ�'HQPDUN��EXV�IDUHV�KDYH�ULVHQ�E\�PRUH�WKDQ��DQG
UDLO�IDUHV�E\�DERXW�WKH�VDPH�DV��GLVSRVDEOH�LQFRPH�

• ,Q�ERWK�FRXQWULHV�SULFH�LQFHQWLYHV�KDYH�VKLIWHG�PDUNHGO\�WRZDUGV�FDU�XVH�

%R[��([SHQGLWXUH�IRU�SHUVRQDO�PRELOLW\

7KH�SURSRUWLRQ�RI�H[SHQGLWXUH�RQ�WUDQVSRUW�UHIOHFWV�FKDQJHV�LQ�LQFRPH�DQG�FRQVHTXHQW
FKDQJHV�LQ�OLIHVW\OH��DV�ZHOO�DV�SULFH�LQFUHDVHV��+RXVHKROG�H[SHQGLWXUH�RQ�WUDQVSRUW�LV
GRPLQDWHG�E\�WKH�SXUFKDVH�DQG�RSHUDWLRQ�RI�SULYDWH�FDUV��DQG�DPRXQWHG�WR�DERXW�����RI�WRWDO
H[SHQGLWXUH�LQ�������(8�DYHUDJH���6XFK�H[SHQGLWXUH�LQFUHDVHG�LQ�WKH�����V��EXW�GHFOLQHG
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6RXUFH��(XURVWDW

)XWXUH�ZRUN
• 6LQFH������(XURVWDW�KDV�FROOHFWHG�KDUPRQLVHG�PRQWKO\�FRQVXPHU�SULFH�LQGLFHV��&3,V��IRU

SDVVHQJHU�WUDQVSRUW��DQG�LW�LV�SODQQHG�WKDW�(8�ZLGH�&3,V�FRPSDUDEOH�WR�WKH�8.�DQG
'HQPDUN�H[DPSOHV�ZLOO�EH�DYDLODEOH�IURP�(XURVWDW�LQ�WKH�PLG�WHUP�

• 6LPLODU�GDWD�VKRZLQJ�DEVROXWH�UDWKHU�WKDQ�UHODWLYH�SULFH�OHYHOV�ZRXOG�KHOS�WR�SUHVHQW
RYHUDOO�(8�ILJXUHV�IRU�FKDQJHV�LQ�WUDQVSRUW�SULFH��7KHUH�ZLOO�KRZHYHU��EH�SUREOHPV�RI
DJJUHJDWLRQ��UHODWLQJ�WR�GLIIHUHQFHV�LQ�SXUFKDVLQJ�SRZHU�DQG�WUDQVSRUW�GHPDQG�EHWZHHQ
0HPEHU�6WDWHV�
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*URXS����3ULFH�VLJQDOV

)LQDO�GUDIW��

,QGLFDWRU�����DQG����� )XHO�SULFHV�DQG�WD[HV

.H\�PHVVDJHV
• 7D[HV�DUH�D�PDMRU�FRPSRQHQW�RI�IXHO�SULFH�WKURXJKRXW�WKH�(8��7KH\�DUH�GLIIHUHQWLDWHG�WR

HQFRXUDJH�WKH�XVH�RI�XQOHDGHG�SHWURO

• 7KHUH�LV�QR�FRPPRQ�WUHQG�LQ�RYHUDOO�IXHO�WD[�OHYHO�EHWZHHQ�0HPEHU�6WDWHV��)XHO�WD[HV�DUH
WKHUHIRUH�XVHG�WR�SURYLGH�LQFHQWLYHV�WR�VKLIW�GHPDQG�IURP�OHDGHG�SHWURO�WR�PRUH
HQYLURQPHQWDOO\�IULHQGO\�IXHOV��EXW�QRW�JHQHUDOO\�WR�UHGXFH�RYHUDOO�IXHO�GHPDQG�

)LJXUH�)8(/�7$;� 3ULFH�VWUXFWXUHV�IRU�OHDGHG�DQG�XQOHDGHG�SHWURO�DQG�GLHVHO�������
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6RXUFH��(XURVWDW

2EMHFWLYH
• 3URPRWH�HQYLURQPHQWDOO\�IULHQGO\�IXHOV�DQG�UHGXFH��IXHO�FRQVXPSWLRQ

'HILQLWLRQ
• )XHO�SULFH�DQG�WKH�VKDUH�RI�WD[�LQFOXGHG�LQ�IXHO�SULFH

3ROLF\�DQG�WDUJHWV
• 0RWRU�IXHO�LV�FXUUHQWO\�VXEMHFW�WR�D�QXPEHU�RI�GLIIHUHQW�WD[HV��LQFOXGLQJ�9$7��H[FLVH�GXW\�

VWRUDJH�OHYLHV��VHFXULW\�OHYLHV��DQG�HQYLURQPHQWDO�WD[HV��)XHO�WD[HV�SURYLGH�PHDQV�IRU
UHGXFLQJ�GHPDQG���'LIIHUHQWLDWLRQ�LQ�IXHO�WD[HV�LQIOXHQFHV�WKH�FKRLFH�RI�IXHO��2(&'�
������

• 7KH�0LQHUDO�2LO�'LUHFWLYH�SUHVFULEHV�PLQLPXP�IXHO�WD[HV��GLIIHUHQWLDWHG�EHWZHHQ�OHDGHG
SHWURO��XQOHDGHG�SHWURO�DQG�GLHVHO��$OO�(8�0HPEHU�6WDWHV�FRPSO\�ZLWK�WKLV�'LUHFWLYH�DQG
PDQ\�FRXQWULHV�LPSRVH�HYHQ�KLJKHU�WD[HV��7D[DWLRQ�RI�IXHOV�LV�DOVR�DQ�LPSRUWDQW
FRPSRQHQW�RI�WKH�RYHUDOO�(8�WUDQVSRUW�SROLF\�WR�LQWHUQDOLVH�DOO�WKH�FRVWV�RI�WUDQVSRUW
LQFOXGLQJ�HQYLURQPHQWDO�FRVWV�

• 6HYHUDO�LQLWLDWLYHV�DUH�XQGHUZD\�LQ�0HPEHU�6WDWHV�WR�SURPRWH�WKH�XVH�RI�WD[HV�WR�PDQDJH
RWKHU�DVSHFWV�RI�WUDQVSRUW���IRU�H[DPSOH�WR�UHGXFH�FRQJHVWLRQ��DFFLGHQWV�DQG�SROOXWLRQ�
'LIIHUHQWLDWHG�YHKLFOH�WD[HV�WR�LPSURYH�WKH�DJH�SURILOH�DQG�HIILFLHQF\�VWDQGDUG�RI�WKH
YHKLFOH�IOHHW�DUH�XVHG�LQ�WKH�1HWKHUODQGV�DQG�DUH�XQGHU�FRQVLGHUDWLRQ�LQ�,UHODQG��,Q
*HUPDQ\��WKH�ILUVW�SKDVH�RI�DQ�HFR�WD[�UHIRUP�WRRN�SODFH�LQ������ZLWK�DQ�LQFUHDVH�LQ�IXHO



*URXS����3ULFH�VLJQDOV

)LQDO�GUDIW��

WD[�RI���SIHQQLJ�SHU�OLWUH���WKLV�ZLOO�EH�VLPLODUO\�LQFUHPHQWHG�HDFK�\HDU�XQWLO�������)URP
������IXHO�ZLWK�D�VXOSKXU�FRQWHQW�RI����SSP�DQG�RYHU�ZLOO�EH�VXEMHFW�WR�DQ�DGGLWLRQDO�WD[�RI
��SIHQQLJ�SHU�OLWUH�

)LQGLQJV
• )LJXUH�)8(/�7$;�VKRZV�WKDW�IXHO�WD[HV�YDU\�JUHDWO\�EHWZHHQ�0HPEHU�6WDWHV��7KH\

DFFRXQW�IRU��������RI�XQOHDGHG�SHWURO�SULFH�DQG��������RI�GLHVHO�SULFHV��7KH�WD[
GLIIHUHQWLDWLRQ�UHTXLUHG�LQ�WKH�0LQHUDO�2LO�'LUHFWLYH�LV�UHIOHFWHG�LQ�IXHO�SULFHV��/HDGHG
SHWURO�LV�WKH�PRVW�H[SHQVLYH�LQ�DOO�FRXQWULHV��������PRUH�WKDQ�XQOHDGHG�SHWURO�DQG�XS�WR
����PRUH�WKDQ�GLHVHO�LQ��������DQG�GLHVHO�LV�WKH�FKHDSHVW�LQ�PRVW�FRXQWULHV��7D[
GLIIHUHQWLDWLRQ�KDV�EHHQ�D�PDMRU�IDFWRU�LQ�SKDVLQJ�RXW�OHDGHG�SHWURO�

• $�UHFHQW�UHSRUW�IURP�&(07��¶(IILFLHQW�WUDQVSRUW�WD[HV��,QWHUQDWLRQDO�FRPSDULVRQ�RI�WKH
WD[DWLRQ�RI�IUHLJKW�DQG�SDVVHQJHU�WUDQVSRUW�E\�URDG�DQG�UDLO·��GUDIW��&(07�&6�)L)L������
ILQGV�WKDW��DV�WD[�UHJLPHV�YDU\�EHWZHHQ�FRXQWULHV�WKH�OHYHO�RI�IXHO�H[FLVH�GXW\�UDLVHG�LQ�HDFK
GRHV�QRW�SURYLGH�D�UHOLDEOH�LQGLFDWRU�RI�WKH�H[WHQW�WR�ZKLFK�LQIUDVWUXFWXUH�FRVWV�DUH�EHLQJ
UHFRYHUHG�LQ�WKDW�FRXQWU\�

)LJXUH�)8(/�35,&(� 3ULFH�RI�SHWURO�DQG�GLHVHO�DXWRPRWLYH�IXHO�������
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6RXUFH��(XURVWDW

• 7KH�HQYLURQPHQWDO�SHUIRUPDQFH�RI�ERWK�SHWURO�DQG�GLHVHO�FDUV�ZLOO�LPSURYH�ZKHQ�WLJKWHU
VWDQGDUGV�IRU�QHZ�FDUV�DUH�LQWURGXFHG�IROORZLQJ�(8�'LUHFWLYH��������UHJXODWLQJ�WKH
HPLVVLRQV�RI�FDUERQ�R[LGHV��K\GURFDUERQV��12

[
�DQG�SDUWLFXODWH�PDWWHU�IURP�GLHVHO�FDUV�

DQG�DV�DQ�UHVXOW�RI�(8�'LUHFWLYH��������UHJXODWLQJ�GLHVHO�IXHOV��LQFOXGLQJ�VXOSKXU�FRQWHQW��
7KH�'LUHFWLYH�FRPHV�LQWR�IRUFH�VKRUWO\�DIWHU�\HDU������DQG�ZLOO�EH�VWUHQJWKHQHG��VHH
LQGLFDWRU����

• )LJXUH�35,&(�7,0(�VKRZV�FKDQJHV�LQ�IXHO�SULFHV�VLQFH�������7KHUH�DUH�ODUJH�YDULDWLRQV
EHWZHHQ�0HPEHU�6WDWHV��DQG�QR�RYHUDOO�WUHQG��3ULFHV�KDYH�VKRZQ�UHODWLYHO\�OLWWOH�FKDQJH�LQ
UHDO�WHUPV�VLQFH�������+RZHYHU��LQ�WKH�1HWKHUODQGV�DQG�8.�UHDO�SULFHV�RI�DOO�IXHOV�KDYH
ULVHQ�VWHDGLO\��ZKLOVW�LQ�*UHHFH�GLHVHO�LV�PRUH�H[SHQVLYH�WKDQ�LQ�������DOWKRXJK�LW�KDV
IDOOHQ�IURP�D�SHDN�LQ��������5HDO�SULFHV�KDYH�IDOOHQ�LQ�VHYHUDO�FRXQWULHV��HVSHFLDOO\�IRU
GLHVHO�

• ,Q������XQOHDGHG�IXHO�SULFHV�ZHUH�KLJKHVW�LQ�)LQODQG��6ZHGHQ�DQG�,WDO\��DQG�ORZHVW�LQ
/X[HPERXUJ��*UHHFH�DQG�3RUWXJDO��'LHVHO�SULFHV�IROORZ�D�VLPLODU�SDWWHUQ��H[FHSW�LQ�WKH�8.
ZKHUH�WKH�SULFH�LV�SDUWLFXODUO\�KLJK�
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)LQDO�GUDIW��

)LJXUH�35,&(�7,0(�� )XHO�SULFH�HYROXWLRQ����������
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6RXUFH��(XURVWDW

)XWXUH�ZRUN
• (XURVWDW�FROOHFWV�SULFH�GDWD�IRU�URDG�WUDQVSRUW�IXHO��1R�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�WKH�SULFH

RI�NHURVHQH�IRU�DYLDWLRQ��HLWKHU�IURP�(XURVWDW��RU�IURP�&21&$:(��WKH�(XURSHDQ�RLO
LQGXVWU\�RUJDQLVDWLRQ�IRU�HQYLURQPHQW��KHDOWK�DQG�VDIHW\���7KH�VLJQLILFDQW�HQYLURQPHQWDO
LPSDFWV�RI�DYLDWLRQ�VXJJHVW�WKDW�NHURVHQH�SULFHV�VKRXOG�EH�PRQLWRUHG�

• 7KH�(XURSHDQ�&RPPLVVLRQ�UHFHQWO\�SURSRVHG�>&(&������D@�D�PHDQV�RI�PRQLWRULQJ�SULFHV
RI�SHWUROHXP�SURGXFWV�

• )XHO�WD[HV�DUH�LQ�PDQ\�FRXQWULHV�EHLQJ�VXSSOHPHQWHG�ZLWK�RWKHU�WUDQVSRUW�WD[HV�DQG
FKDUJHV��H�J��URDG�SULFLQJ��(XURYLJQHWWH��YHKLFOH�UHJLVWUDWLRQ�WD[HV��WROOV���+RZHYHU�
FRPSUHKHQVLYH�DQG�KDUPRQLVHG�GDWD�RQ�WUDQVSRUW�WD[HV�DQG�FKDUJHV�DUH�ODFNLQJ��,W�LV�LQ
IXWXUH�WKH�LQWHQWLRQ�WR�H[WHQW�WKLV�LQGLFDWRU�WR�DOVR�FRYHU�WKHVH�SULFH�VLJQDOV��7KH�(&07�LV
FXUUHQWO\�FDUU\LQJ�RXW�DQ�LQWHUQDWLRQDO�FRPSDULVRQ�RI�URDG�DQG�UDLO�WD[DWLRQ�V\VWHPV�IRU
IUHLJKW�DQG�SDVVHQJHU�WUDQVSRUW��ZKLFK�PD\�LQ�IXWXUH�\LHOG�GDWD�WR�GHYHORS�D�PRUH
FRPSOHWH�LQGLFDWRU�RQ�WD[HV�
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,QGLFDWRU���� ,QWHUQDOLVDWLRQ�RI�H[WHUQDO�FRVWV

.H\�PHVVDJHV
• ,Q������RQO\�DERXW�����RI�URDG�LQIUDVWUXFWXUH�DQG�H[WHUQDO�FRVWV�ZHUH�UHFRYHUHG�IURP

XVHUV�DQG�RQO\�DERXW�����IRU�UDLO�

• ,QWHUQDOLVDWLRQ�RI�WUDQVSRUW�FRVWV�VKRXOG��LQ�SULQFLSOH��OHDG�WR�HIILFLHQF\�LPSURYHPHQWV�DQG
QRQ�WUDQVSRUW�WD[HV�VKRXOG�GHFUHDVH�DV�D�UHVXOW�RI�H[WHUQDO�FRVWV�EHLQJ�WUDQVIHUUHG�IURP
JRYHUQPHQW�WR�WUDQVSRUW�XVHUV��7KH�LPSDFW�RQ�*'3�JURZWK�RU�LQGXVWULDO�FRPSHWLWLYHQHVV
VKRXOG��DJDLQ�LQ�SULQFLSOH��WKHUHIRUH�EH�VPDOO�

)LJXUH�(;7�(($ 3URSRUWLRQ�RI�H[WHUQDO
DQG�LQIUDVWUXFWXUH�FRVWV�FRYHUHG�E\
UHYHQXHV�LQ�WUDQVSRUW�������

)LJXUH�&2676�8,& ([WHUQDO�FRVWV�RI
WUDQVSRUW�SHU�FDSLWD������
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2EMHFWLYH
• 5HFRYHU�WKH�IXOO�FRVWV�RI�WUDQVSRUW�LQFOXGLQJ�H[WHUQDOLWLHV�IURP�XVHUV�

'HILQLWLRQ
• 7KH�SURSRUWLRQ�RI�H[WHUQDO�FRVWV�WKDW�DUH�FRYHUHG�E\�UHYHQXHV�IURP�UHOHYDQW�WD[HV�DQG

FKDUJHV�

([WHUQDO�FRVWV�DUH�WKRVH�WKDW�WUDQVSRUW�XVHUV�LQIOLFW�RQ�RWKHUV��VXFK�DV�QRLVH��DLU�SROOXWLRQ�
DFFLGHQWV��FOLPDWH�FKDQJH��FRQJHVWLRQ��DQG�LQIUDVWUXFWXUH�FRVWV��:LWK�LPSURYHPHQWV�LQ�GDWD
DQG�PHWKRG�WKH\�FRXOG�DOVR�LQFOXGH�WKH�XVH�RI�ODQG��VROLG�ZDVWH�JHQHUDWLRQ��ZDWHU�SROOXWLRQ�
IUDJPHQWDWLRQ�RI�KXPDQ�DQG�DQLPDO�FRPPXQLWLHV��DQG�WKH�DHVWKHWLF�LPSDFWV�RI�LQIUDVWUXFWXUH
DQG�WUDIILF�

3ROLF\�DQG�WDUJHWV
• $Q�LPSRUWDQW�DVSHFW�RI�WKH�(8�WUDQVSRUW�SROLF\�LV�WKH�FRQFHSW�RI�IDLU�DQG�HIILFLHQW�SULFLQJ�

GHVFULEHG�LQ�WKH�&RPPLVVLRQ�:KLWH�3DSHU������DQG�*UHHQ�3DSHU�������7KLV�SURSRVHV�WR



*URXS����3ULFH�VLJQDOV

)LQDO�GUDIW��

DSSO\�WKH�¶SROOXWHU�SD\V·�SULQFLSOH�WR�HQVXUH�WKDW�WUDQVSRUW�XVHUV�SD\�DOO�WKH�FRVWV�WKH\
LPSRVH�RQ�RWKHUV��([WHUQDO�FRVWV�VKRXOG�EH�UHFRYHUHG�YLD�WD[DWLRQ��DQG�WKHVH�WD[HV�VKRXOG
EH�GLIIHUHQWLDWHG�DFFRUGLQJ�WR�WKH�HQYLURQPHQWDO�SHUIRUPDQFH�RI�HDFK�PRGH�

• ,QWHUQDOLVDWLRQ�LV�D�SROLF\�LQVWUXPHQW�WR�FRUUHFW�PDUNHW�LPSHUIHFWLRQV�DQG�WKH�UHVXOWLQJ
LQHIILFLHQW�DOORFDWLRQ�RI�UHVRXUFHV�WKDW�FDQ�RFFXU�ZKHQ�FRVWV�DUH�QRW�ERUQ�E\�WKRVH�ZKR
LQFXU�WKHP��,QWHUQDOLVDWLRQ�RI�H[WHUQDO�FRVWV�VXFK�DV�WKRVH�UHODWHG�WR�DLU�SROOXWLRQ��QRLVH
DQG�DFFLGHQWV�VKRXOG�DOVR�UHGXFH�WKH�HQYLURQPHQWDO�FRVWV�RI�WUDQVSRUW�E\�SURYLGLQJ
LQFHQWLYHV�WR�UHGXFH�GHPDQG�

• ,W�LV�ZLGHO\�DFFHSWHG�WKDW�WUDQVSRUW�SULFHV�GR�QRW�UHFRYHU�H[WHUQDO�FRVWV��EXW�WKHUH�LV�OHVV
DJUHHPHQW�DERXW�WKH�H[WHQW�RI�WKH�VKRUWIDOO��$Q\�PRYH�WRZDUGV�LQWHUQDOLVLQJ�FRVWV�VKRXOG
KRZHYHU�SURGXFH�VLJQLILFDQW�VRFLDO�DQG�FRPPXQLW\�EHQHILWV��7KH�UHFHQW�(&07�UHSRUW�RQ
SROLFLHV�IRU�LQWHUQDOLVDWLRQ�FRQFOXGHV�WKDW�WKH�PDLQ�UHVSRQVH�WR�LQWHUQDOLVDWLRQ�LV�OLNHO\�WR
EH�VLJQLILFDQW�WHFKQRORJLFDO�DQG�RSHUDWLRQDO�HIILFLHQF\�LPSURYHPHQWV��7KH�RYHUDOO�HIIHFW�RQ
GHPDQG�IRU�PRELOLW\�DQG�PRGDO�VKDUHV�LV�OLNHO\�WR�EH�UHODWLYHO\�VPDOO��%XW�WKH�LQFUHDVH�LQ
WUDQVSRUW�FRVWV�ZLOO�EH�RIIVHW�E\�HIILFLHQF\�LPSURYHPHQWV�DQG�WKHUH�ZLOO�EH�RSSRUWXQLWLHV�IRU
UHGXFLQJ�QRQ�WUDQVSRUW�UHODWHG�WD[HV��6R�WKH�LPSDFW�RQ�*'3�JURZWK�RU�LQGXVWULDO
FRPSHWLWLYHQHVV�LV�OLNHO\�WR�EH�VPDOO��>(&07������@�

)LQGLQJV
• 7KH�H[WHUQDO�FRVWV�RI�WUDQVSRUW�LQ�WKH�(8�FDXVHG�E\�HQYLURQPHQWDO�GDPDJH��QRLVH��ORFDO�DLU

SROOXWLRQ��DQG�FOLPDWH�FKDQJH��DQG�DFFLGHQWV�DUH�HVWLPDWHG�WR�EH�DURXQG�����RI�*'3
>(&07������@�

• ,Q�������FRVW�UHFRYHU\��)LJXUH�(;7(51$/�(($��ZDV�JHQHUDOO\�KLJKHU�IRU�UDLO�������WKDQ
IRU�URDG�WUDQVSRUW��������ZLWK�WKH�H[FHSWLRQ�RI�WKH�1RUGLF�FRXQWULHV�DQG�,UHODQG���7KLV�LV
SDUWO\�GXH�WR�UDLO�LQIUDVWUXFWXUH�VXEVLGLHV�EHLQJ�XVHG�WR�HQFRXUDJH�JUHDWHU�XVH�RI�UDLO
WUDQVSRUW��2YHUDOO��WKH�GHJUHH�RI�LQWHUQDOLVDWLRQ�UHPDLQV�EHORZ������7KH�KLJKHVW�FRVW
UHFRYHU\�UDWHV�DUH�IRXQG�LQ�)UDQFH��$XVWULD��'HQPDUN�DQG�6SDLQ��ZKLOH�%HOJLXP�DQG
3RUWXJDO�VKRZ�WKH�ORZHVW�

,W�LV�HVWLPDWHG��VHH�ILJXUH�&2676�8,&��WKDW�RI�WRWDO�(8�H[WHUQDO�WUDQVSRUW�FRVWV�

• URDG�WUDIILF�DFFRXQWV�IRU�DERXW�����

• DYLDWLRQ�IRU�DERXW�����

• UDLO�IRU�DERXW�����*HUPDQ\��,WDO\��WKH�8.�DQG�6SDLQ�GRPLQDWH�ZLWK�WKUHH�TXDUWHUV��RI�WKLV��

• LQODQG�VKLSSLQJ�IRU�DERXW������DQG�LV�RQO\�VLJQLILFDQW�LQ�*HUPDQ\�DQG�WKH�1HWKHUODQGV��

&XUUHQWO\��LW�LV�LPSRVVLEOH�WR�FDOFXODWH�LQWHUQDOLVDWLRQ�SHUFHQWDJHV�IRU�LQODQG�VKLSSLQJ�DQG
DYLDWLRQ��DV�GDWD�RQ�WD[HV�DQG�FKDUJHV�DUH�QRW�DYDLODEOH��$OVR�QR�OHYLHV�DUH�LPSRVHG�RQ�WKH
5LYHU�5KLQH��ZKLFK�LQFOXGHV�WKH�EXON�RI�LQODQG�QDYLJDWLRQ�LQ�WKH�(8��6LPLODUO\��DYLDWLRQ�LV
H[HPSW�IURP�H[FLVH�GXWLHV�DQG�9$7�

)LQDOO\��DQRWKHU�LPSRUWDQW�LVVXH�LQ�FRQVLGHULQJ�WKH�SROLF\�RI�LQWHUQDOLVDWLRQ�LV�WKH�UROH�RI
SXEOLF�WUDQVSRUW�VXEVLGLHV��,Q�WKH�VKRUW�WHUP��EHIRUH�IXOO�LQWHUQDOLVDWLRQ�KDV�EHHQ�DFKLHYHG�
VXEVLGLHV�FDQ�SURYLGH�DQRWKHU�ZD\�RI�SURPRWLQJ�OHVV�HQYLURQPHQWDOO\�KDUPIXO�WUDQVSRUW
PRGHV��6RPH�JRYHUQPHQWV�VXEVLGLVH�SDVVHQJHU�WUDLQ�VHUYLFHV�LQ�RUGHU�WR�SURYLGH�DQ
DOWHUQDWLYH�WR�FDU�WUDQVSRUW�DQG�WR�KHOS�HQVXUH�VRFLDO�HTXLW\�
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%R[�75(1(1

,Q�WKH�75(1(1�,,�675$1�UHVHDUFK�SURMHFW�XUEDQ�DQG�LQWHUUHJLRQDO�PRGHOV�ZHUH�GHYHORSHG
IRU�WKH�DVVHVVPHQW�RI�SULFLQJ�UHIRUP�LQ�WUDQVSRUWDWLRQ�LQ�WKH�(XURSHDQ�8QLRQ��7KH�PRGHOV
ZHUH�DSSOLHG�LQ���XUEDQ�FDVH�VWXGLHV�DQG�LQ���LQWHUUHJLRQDO�FDVH�VWXGLHV�

$OWKRXJK�VRPH�PHWKRGRORJLFDO�DQG�GDWD�SUREOHPV�SUHYDLO��WKH�SURMHFW�ILQGLQJV�VKRZV�WKDW�WKH
GLVFUHSDQF\�EHWZHHQ�FXUUHQW�SULFHV�DQG�H[WHUQDO�FRVWV�LQ�WKH�FRQJHVWHG�XUEDQ�FRQGLWLRQV�DUH
VRPHWLPHV�FRQVLGHUDEOH��)LJXUH�75(1(1�JLYHV�JHQHUDOLVHG�SULFHV�DQG�JHQHUDOLVHG�PDUJLQDO
VRFLDO�FRVWV�IRU�WKH�SHDN�SHULRG�RI�D�VPDOO�SHWURO�FDU�GULYHQ�DORQH�E\�DQ�LQKDELWDQW�ZKR�GRHV
QRW�SD\�IRU�KLV�SDUNLQJ�DW�GHVWLQDWLRQ�IRU�VRPH�RI�WKH�FDVH�VWXGLHV�IRU�������7KH�JHQHUDOLVHG
SULFH��OHIW�EORFN�IRU�HYHU\�FLW\��LQFOXGHV�WKH�UHVRXUFH�FRVWV��H[FHSW�SDUNLQJ���WD[HV�DQG�RZQ
WLPH�FRVWV��7KH�JHQHUDOLVHG�PDUJLQDO�VRFLDO�FRVW��ULJKW�EORFN��LQFOXGHV�UHVRXUFH�FRVWV��SDUNLQJ
UHVRXUFH�FRVWV��RZQ�WLPH�FRVWV�DQG�PDUJLQDO�H[WHUQDO�FRVWV��7KH�ILJXUH�VKRZV�WKDW�SHDN�FDU�XVH
FRYHUV�RQO\�RQH�WKLUG�WR�KDOI�RI�LWV�IXOO�PDUJLQDO�FRVWV��7KHUH�DUH�WZR�PDLQ�VRXUFHV�RI
GLVFUHSDQFLHV��XQSDLG�SDUNLQJ�DQG�LPSRUWDQW�H[WHUQDO�FRQJHVWLRQ�FRVWV��8QSDLG�SDUNLQJ
GLVWRUWV�SULFHV�LQ�WKH�SHDN�DQG�RII�SHDN��,WV�LPSRUWDQFH�YDULHV�DFURVV�FLWLHV��SDUNLQJ�FRVWV�DUH
PXFK�KLJKHU�LQ�/RQGRQ�DQG�$PVWHUGDP�WKDQ�LQ�%UXVVHOV�DQG�'XEOLQ��7KH�H[WHUQDO�FRVWV
VKRZQ�LQ�WKH�ILJXUHV�FRYHU�FRQJHVWLRQ��DLU�SROOXWLRQ��DFFLGHQWV�DQG�QRLVH�

)RU�WKH�LQWHU�XUEDQ�SDVVHQJHU�WUDQVSRUW�FDVH�VWXGLHV��UHVXOWV�IRU�%HOJLXP�DQG�,UHODQG�LQ�WKH
ILJXUH���WKH�GLIIHUHQFH�EHWZHHQ�FXUUHQW�WD[HV�DQG�FKDUJHV�DQG�WKH�H[WHUQDO�FRVWV�FDXVHG�ZHUH
IRXQG�LQ�JHQHUDO�WR�EH�OHVV�LPSRUWDQW�WKDQ�LQ�WKH�FDVH�RI�XUEDQ�WUDQVSRUW�

)LJXUH�75(1(1��3HDN�FDU�UHIHUHQFH�SULFHV�DQG�FRVWV��H[SHFWHG�VLWXDWLRQ�IRU������ZLWK
XQFKDQJHG�SULFLQJ�SROLFLHV��
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6RXUFH��75(1(1�,,�675$1�67����6&�������)LQDO�6XPPDU\�5HSRUW

)XWXUH�ZRUN
• 3UREOHPV�LQ�DQDO\WLFDO�PHWKRG�DQG�GDWD�VKRUWFRPLQJV�PDNH�HVWLPDWHV�RI�H[WHUQDO�FRVWV

YHU\�DQG�GHJUHH�RI�LQWHUQDOLVDWLRQ�XQFHUWDLQ��7KHVH�PXVW�EH�RYHUFRPH�WR�LPSURYH�WKLV
LQGLFDWRU�

• 7KH�HQYLURQPHQWDO�FRVWV�RI�ZDWHU�DQG�VRLO�SROOXWLRQ��YHKLFOH�SURGXFWLRQ�DQG�GLVSRVDO
SROOXWLRQ��HIIHFWV�RQ�HFRV\VWHPV��YLVXDO�DQQR\DQFH�DQG�VSOLWWLQJ�FRPPXQLWLHV�ZLWK�WUDQVSRUW
LQIUDVWUXFWXUH�DUH�LQDGHTXDWHO\�FRYHUHG�DQG�QHHG�WR�EH�LPSURYHG�
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• 7KH�HVWLPDWHV�IRU�FOLPDWH�FKDQJH�LQFOXGH�PDQ\�XQFHUWDLQWLHV�DQG�GR�QRW�DOORZ�IRU�12[
DQG�&2��HPLVVLRQV�IURP�DLUFUDIW��7KH�H[WHUQDO�FRVWV�RI�DYLDWLRQ�DUH�WKHUHIRUH
XQGHUHVWLPDWHG�

• 7KH�HQYLURQPHQWDO�LPSDFWV�RI�PDULWLPH�VKLSSLQJ�DUH�QRW�LQFOXGHG�EHFDXVH�RI�JDSV�LQ�GDWD
DQG�GHILQLWLRQ�SUREOHPV�

• $Q�XS�GDWH�RI�WKH�,::�,1)5$6�VWXG\�>8,&������@�LV�EHLQJ�SUHSDUHG�WR�LPSURYH
XQGHUVWDQGLQJ�RI�WKH�PDJQLWXGH�RI�H[WHUQDO�FRVWV�LQ�0HPEHU�6WDWHV�

• 7KH�(XURSHDQ�&RPPLVVLRQ�KDV�RXWOLQHG�SODQV�WR�GHYHORS�PHWKRGV�RI�FDOFXODWLQJ�WKH
H[WHUQDO�DQG�LQWHUQDO�FRVWV�RI�WUDQVSRUW�>&(&������G@�

• :LWK�H[FHSWLRQ�RI�IXHO�SULFHV�DQG�WD[HV��GDWD�RQ�WUDQVSRUW�WD[HV�DQG�FKDUJHV�DUH�HTXDOO\
ODFNLQJ�RU�LQFRPSOHWH��7KH�(&07�LV�FXUUHQWO\�FDUU\LQJ�RXW�DQ�LQWHUQDWLRQDO�FRPSDULVRQ�RI
URDG�DQG�UDLO�WD[DWLRQ�V\VWHPV�IRU�IUHLJKW�DQG�SDVVHQJHU�WUDQVSRUW��ZKLFK�PD\�LQ�IXWXUH
\LHOG�GDWD�WR�GHYHORS�D�PRUH�FRPSOHWH�LQGLFDWRU�RQ�WD[HV�

• $W�SUHVHQW��GDWD�RQ�VXEVLGLHV�DUH�QRW�FROOHFWHG�LQ�D�ZD\�WKDW�HQDEOHV�DQ�(8�ZLGH�LQGLFDWRU
WR�EH�TXDQWLILHG��6XFK�DQ�LQGLFDWRU�LV�OLNHO\�WR�VKRZ�ZLGH�YDULDWLRQV�LQ�VXEVLG\�SROLF\�DQG
OHYHO�DFURVV�WKH�(8�

'DWD
,17(51$/,6$7,21�2)�(19,5210(17$/�$1'�,1)5$6758&785(�&2676�2)�7+(�75$163257�6(&725�,1�7+(
(8523($1�81,21�������
81,7��0,//,21�(&8�)25�&267�'$7$�$1'���)25�5(&29(5<�5$7(

([WHUQDO�FRVWV ,QIUDVWUXFWXUH�FRVWV 7RWDO�FRVWV 5HYHQXHV &RVW�UHFRYHU\�UDWH

URDG UDLO URDG UDLO URDG UDLO URDG UDLO URDG UDLO
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*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

+RZ�UDSLGO\�DUH�LPSURYHG�WHFKQRORJLHV�EHLQJ�LPSOHPHQWHG�DQG�KRZ�HIILFLHQWO\
DUH�YHKLFOHV�EHLQJ�XVHG"

,QGLFDWRUV�DQG�DVVHVVPHQW
7(50�LQGLFDWRUV 2EMHFWLYHV '36,5 $VVHVVPHQW

����(QHUJ\�LQWHQVLW\ 5HGXFH�HQHUJ\�XVH�SHU�WUDQVSRUW
XQLW��SDVVHQJHU�NP�RU�WRQQH�NP�

3�' "

����6SHFLILF�HPLVVLRQV 5HGXFH�HPLVVLRQV�SHU�WUDQVSRUW
XQLW��SDVVHQJHU�NP�RU�WRQQH�NP�

3�' J

�������9HKLFOH�XWLOLVDWLRQ ,QFUHDVH�YHKLFOH�RFFXSDQF\�DQG
ORDG�IDFWRUV

' L

����8SWDNH�RI�FOHDQHU�IXHOV 6ZLWFK�WR�PRUH�HQYLURQPHQWDOO\�
IULHQGO\�IXHOV��SKDVH�RXW�OHDGHG
SHWURO�

' J

����6L]H�DQG�DJH�RI�YHKLFOH�IOHHW 5HGXFH�JURZWK�LQ�IOHHW�VL]H

,PSURYH�IOHHW�FRPSRVLWLRQ��H�J�
DJH�

' L

����&RPSOLDQFH�ZLWK�HPLVVLRQ
VWDQGDUGV

,PSURYH�FRPSOLDQFH�ZLWK
HPLVVLRQ�VWDQGDUGV

' K

J�SRVLWLYH�WUHQG��PRYLQJ�WRZDUGV�REMHFWLYH��K�VRPH�SRVLWLYH�GHYHORSPHQW��EXW�LQVXIILFLHQW�WR�PHHW
REMHFWLYH���L�XQIDYRXUDEOH�WUHQG��ODUJH�GLVWDQFH�IURP�REMHFWLYH���"�TXDQWLWDWLYH�GDWD�QRW�DYDLODEOH�RU
LQVXIILFLHQW

3ROLF\�FRQWH[W
7KLV�JURXS�JLYHV�DQ�RYHUYLHZ�RI�YHKLFOH�IOHHW�FRPSRVLWLRQ��VL]H��DJH�DQG�FRPSOLDQFH�ZLWK�(8
HQYLURQPHQWDO�VWDQGDUGV��IXHO�XVH���XWLOLVDWLRQ�SDWWHUQV��RFFXSDQF\�UDWHV��ORDG�IDFWRUV�DQG
GLVWDQFH�GULYHQ��DQG�RYHUDOO�IOHHW�SHUIRUPDQFH�LQ�WHUPV�RI�HQHUJ\�LQWHQVLW\�DQG�HFR�HIILFLHQF\�

7KH�PDLQ�SROLF\�LQVWUXPHQWV�DLPHG�DW�LPSURYLQJ�WHFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\�DUH�

• $XWR�2LO�3URJUDPPH�,�DQG�,,��&20����������DLP�WR�LPSURYH�WKH�HQHUJ\�DQG�HPLVVLRQ
HIILFLHQF\�RI�FDUV���VHH�*URXS���

• 6$9(�,,��'HFLVLRQ��������DQG����������DLPV�DW�LQFUHDVLQJ�WKH�HQHUJ\�HIILFLHQF\�RI�JRRGV
DQG�SDVVHQJHU�WUDQVSRUW�E\�SURPRWLQJ�DFWLRQV�IRU�HQHUJ\�PDQDJHPHQW�LQ�UHJLRQV�DQG
FLWLHV�WR�UHGXFH�HQHUJ\�FRQVXPSWLRQ�DQG�&2

�
�HPLVVLRQV�

• 7+(50,(��((&�1R�����������DLPV�WR�SURPRWH�PRUH�HIILFLHQW�HQHUJ\�WHFKQRORJ\��PDLQO\
WKURXJK�PHDVXUHV�WR�LPSURYH�RYHUDOO�HIILFLHQF\�RI�SXEOLF�WUDQVSRUW�V\VWHPV�

• $/7(1(5�,,���&20���������&20����������DLPV�WR�SURPRWH�LQFUHDVHG�XVH�RI�UHQHZDEOH
IXHOV�

• (XURSHDQ�&RPPLVVLRQ�DJUHHPHQWV�ZLWK�WKH�FDU�LQGXVWU\��&20�����������DLP�WR�UHGXFH
&2

�
�HPLVVLRQV�IURP�QHZ�SDVVHQJHU�FDUV�

• (8�VWUDWHJLHV�IRU�WKH�&LWL]HQ·V�QHWZRUN�WR�LPSURYH�WKH�XWLOLVDWLRQ�HIILFLHQF\�RI�SDVVHQJHU
FDU�WUDQVSRUW��(&���������DLP�DW�GHYHORSLQJ�WUDIILF�SULYLOHJHV�IRU�YHKLFOHV�ZLWK�PRUH�WKDQ
RQH�SHUVRQ�DQG�LQLWLDWLYHV�WR�SURPRWH�FDU�VKDULQJ�

• ,QWHUQDWLRQDO�&LYLO�$YLDWLRQ�2UJDQL]DWLRQ��,&$2��VWDQGDUGV�RQ�QRLVH�IURP�DHURSODQHV�DUH
EHLQJ�VWUHQJWKHQHG�LQ�RUGHU�WR�SKDVH�RXW�WKH�QRLVLHVW�DHURSODQHV��6HH�LQGLFDWRU����



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW��

• 6RPH�0HPEHU�6WDWHV�DUH�LQWURGXFLQJ�VFKHPHV�WR�HQFRXUDJH�WKH�VFUDSSLQJ�RI�ROG�YHKLFOHV��
JHQHUDOO\�WKRVH�ZLWK�WKH�ZRUVW�HQYLURQPHQWDO�SHUIRUPDQFH�

.H\�ILQGLQJV

.H\�LQGLFDWRU (QHUJ\�LQWHQVLW\�RI�SDVVHQJHU�DQG�IUHLJKW�WUDQVSRUW����(8�FRXQWULHV�
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6RXUFH�� ,QWHUQDWLRQDO� (QHUJ\� 6WXGLHV�� /DZUHQFH� %HUNHOH\� /DERUDWRU\�� DV� FRPSLOHG� IURP� UHFRJQLVHG
QDWLRQDO�VRXUFHV

��7HUD�MRXOH��7-�������-RXOH��≡����WRQ�RLO�HTXLYDOHQW��WRH�

• 7KH�PRVW�VLJQLILFDQW�VXFFHVV�LQ�WKLV�JURXS�LV�WKH�SKDVH�RXW�RI�OHDGHG�SHWURO��WKH�PDUNHW
VKDUH�RI�XQOHDGHG�SHWURO�UHDFKHG������LQ������DQG�LW�LV�H[SHFWHG�WR�FRPSOHWHO\�SKDVHG�RXW
E\������

• $OWKRXJK�YHKLFOH�IXHO�HIILFLHQF\��UHODWHG�SULPDULO\�WR�WHFKQRORJ\��KDV�LPSURYHG�LQ�DOO
PRGHV��FKDQJHV�LQ�IOHHW�FRPSRVLWLRQ��H�J��KHDYLHU�FDUV��DQG�YHKLFOH�XWLOLVDWLRQ��L�H�
GHFUHDVLQJ�RFFXSDQF\�UDWHV�DQG�ORDG�IDFWRUV��KDYH�DEVRUEHG�PXFK�RI�WKH�LPSDFW�LQ�PRVW
FRXQWULHV��$V�D�UHVXOW��WKH�HQHUJ\�LQWHQVLW\�RI�URDG�DQG�UDLO�SDVVHQJHU�DQG�IUHLJKW�WUDQVSRUW
KDV�QRW�LPSURYHG�VLQFH�WKH�EHJLQQLQJ�RI�WKH�����V��7KH�HQHUJ\�LQWHQVLW\�RI�DLU�WUDQVSRUW
DFKLHYHG�D�VLJQLILFDQW�LPSURYHPHQW�LQ�WKH�����V��EXW�KDV�VWDJQDWHG�VLQFH��7UXFNV�IRU
IUHLJKW�WUDQVSRUW�DQG�DLU�WUDQVSRUW�IRU�SDVVHQJHUV�DUH�WKH�PRGHV�ZLWK�WKH�KLJKHVW�HQHUJ\
LQWHQVLW\�

• $�IXUWKHU�IDFWRU�WKDW�OLPLWV�WKH�EHQHILWV�RI�QHZ�WHFKQRORJLHV�KDV�EHHQ�WKH�VORZ�PDUNHW
SHQHWUDWLRQ�RI�QHZ�FDUV��WKH�DYHUDJH�DJH�RI�WKH�FDU�IOHHW�LQFUHDVHG�IURP�����\HDUV�LQ�����
WR�����\HDUV�LQ������

• 'DWD�RQ�HFR�HIILFLHQF\�RI�SDVVHQJHU�DQG�IUHLJKW�WUDQVSRUW�DUH�VFDUFH��EXW�GDWD�IURP�$XVWULD
DQG�WKH�1HWKHUODQGV�VKRZ�WKDW�VSHFLILF�HPLVVLRQV�RI�12

[
�DQG�1092&V�IURP�URDG�DV�ZHOO

DV�UDLO�DQG�DLU�WUDQVSRUW�KDYH�GURSSHG�VLJQLILFDQWO\��7KH�PDLQ�FDXVHV�DUH�WKH�LQWURGXFWLRQ
RI�(8�VWDQGDUGV�RQ�HPLVVLRQV�IURP�QHZ�SDVVHQJHU�FDUV��WKH�FDWDO\WLF�FRQYHUWHU��DQG�GLHVHO
YHKLFOHV���&DUH�PXVW�EH�WDNHQ�ZKHQ�JHQHUDOLVLQJ�WKHVH�UHVXOWV��VLQFH�HFR�HIILFLHQF\�GHSHQGV
RQ�WKH�FKDUDFWHULVWLFV�RI�WKH�YHKLFOH�IOHHWV�²�IRU�H[DPSOH������RI�WKH�$XVWULDQ�DQG�'XWFK�FDU
IOHHW�LV�ILWWHG�ZLWK�FDWDO\WLF�FRQYHUWHUV��FRPSDUHG�ZLWK�WKH�(8�DYHUDJH�RI������

• 5DLO�DQG�VKLS�IUHLJKW�WUDQVSRUW�DUH�VWLOO�PXFK�PRUH�HQHUJ\�HIILFLHQW�WKDQ�URDG�IUHLJKW
WUDQVSRUW��DQG�DLU�WUDQVSRUW�LV�VWLOO�E\�IDU�WKH�OHDVW�HQHUJ\�HIILFLHQW�SDVVHQJHU�WUDQVSRUW
PRGH�

• ,Q�����������RI�GLHVHO�GULYHQ�FDUV�DQG������RI�KLJK�GXW\�YHKLFOHV�FRPSOLHG�ZLWK�(852�,�
DQG�PRUH�WKDQ������RI�WKH�(8�DLUFUDIW�IOHHW�FRPSO\�ZLWK�WKH�KLJKHVW�QRLVH�VWDQGDUG�IRU
DLUFUDIW�



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW��

• 6WULQJHQW�WHFKQLFDO�DQG�IXHO�VWDQGDUGV�KDYH�SURYHG�WR�EH�SRZHUIXO�SROLF\�LQVWUXPHQW�LQ
FXUELQJ�WKH�VRPH�RI�WKH�HQYLURQPHQWDO�LPSDFWV�RI�WUDQVSRUW��+RZHYHU��UHDSLQJ�WKH�IXOO
EHQHILWV�RI�WHFKQRORJLFDO�LPSURYHPHQWV�DQG�KLJKHU�VWDQGDUGV�UHTXLUHV�HFRQRPLF�LQFHQWLYHV
WR�UHJXODWH�GHPDQG��)RU�H[DPSOH�DQ�LQFUHDVH�LQ�HQHUJ\�HIILFLHQF\�ORZHUV�IXHO�FRVWV�SHU�NP
DQG�WKHUHE\�LQGXFHV�PRUH�WUDQVSRUW��XQGHUPLQLQJ�WKH�EHQHILWV�



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

,QGLFDWRU���� (QHUJ\�DQG�&2��LQWHQVLW\

.H\�PHVVDJH
• (QHUJ\�LQWHQVLW\��DQG�WKHUHIRUH�&2

�
�LQWHQVLW\��RI�SDVVHQJHU�DQG�IUHLJKW�WUDQVSRUW�KDV�QRW

LPSURYHG�GXULQJ�WKH�SDVW�WKUHH�GHFDGHV��5DLO�LV�WKH�PRVW�HQHUJ\�HIILFLHQW�PRGH�RI
SDVVHQJHU�WUDQVSRUW��'HVSLWH�LPSURYHPHQWV�GXULQJ�WKH�����V��DYLDWLRQ�FRQWLQXHV�WR�EH�WKH
OHDVW�HIILFLHQW�PRGH��)RU�IUHLJKW�WUDQVSRUW��WUXFNV�FRQVXPH�VLJQLILFDQWO\�PRUH�HQHUJ\�SHU
WRQQH�NP�WKDQ�UDLO�RU�VKLS�WUDQVSRUW�

)LJXUH�())�02'(�� (QHUJ\�HIILFLHQF\�RI�SDVVHQJHU�DQG�IUHLJKW�WUDQVSRUW����(8
FRXQWULHV�
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*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

6RXUFH� � ,QWHUQDWLRQDO� (QHUJ\� 6WXGLHV�� /DZUHQFH�%HUNHOH\� /DERUDWRU\�� DV� FRPSLOHG� IURP� UHFRJQLVHG
QDWLRQDO�VRXUFHV

2EMHFWLYH
• 5HGXFH�HQHUJ\�XVH�SHU�WUDQVSRUW�XQLW��SDVVHQJHU�NP�RU�WRQQH�NP�

'HILQLWLRQV
• (QHUJ\�LQWHQVLW\�RI�SDVVHQJHU�DQG�IUHLJKW�WUDQVSRUW��L�H��HQHUJ\�FRQVXPSWLRQ�SHU�XQLW�RI

WUDQVSRUW�DFWLYLW\��0-�SDVVHQJHU�NP�DQG�0-�WRQQH�NP���DQG�E\�PRGH�

• )XHO�HIILFLHQF\�RI�QHZ�FDUV�DQG�RI�WRWDO�FDU�IOHHW��L�H��IXHO�XVH�SHU�NP��OLWUH�����NP�

7KH�DYHUDJH�HQHUJ\�LQWHQVLW\�RI�D�YHKLFOH�IOHHW�LV�GHWHUPLQHG�E\�LWV�FRPSRVLWLRQ��QXPEHU�DQG
W\SH�RI�YHKLFOHV��DQG�LWV�WUDQVSRUW�SHUIRUPDQFH��9HKLFOH�DQG�GULYLQJ�FKDUDFWHULVWLFV��H�J��FDU
VL]H��SRZHU��VSHHGV�DQG�ZHLJKW��GLUHFWO\�DIIHFW�HQHUJ\�FRQVXPSWLRQ�SHU�NP��8WLOLVDWLRQ
�RFFXSDQF\�UDWH�DQG�ORDG�IDFWRU��WUDQVODWHV�WKH�XVH�RI�YHKLFOHV�LQWR�WKH�VHUYLFH�SURYLGHG��L�H�
SDVVHQJHU�DQG�IUHLJKW�WUDQVSRUW�

3ROLF\�DQG�WDUJHWV
5HGXFWLRQ�RI�HQHUJ\��DQG�&2

�
��LQWHQVLW\�LV�D�NH\�PHDVXUH�IRU�UHGXFLQJ�WRWDO�HQHUJ\

FRQVXPSWLRQ�DQG�&2
�
�HPLVVLRQV�LQ�WKH�WUDQVSRUW�VHFWRU�

+RZHYHU��LPSURYHPHQWV�LQ�HQHUJ\�HIILFLHQF\�OHDG�WR�D�GHFUHDVH�LQ�WKH�IXHO�SULFH�SHU�NP��ZKLFK
JHQHUDOO\�LQGXFHV�PRUH�WUDQVSRUW�XVH�DQG�PD\�WKHUHIRUH�UHVXOW�LQ�LQFUHDVHG�RYHUDOO�HQHUJ\
FRQVXPSWLRQ��,PSURYHPHQWV�LQ�IXHO�HIILFLHQF\�FDQ�EH�IXUWKHU�XQGHUPLQHG�E\�GHFUHDVHV�LQ
RFFXSDQF\�UDWHV�DQG�ORDG�IDFWRUV�DQG�E\�SHRSOH�EX\LQJ�ODUJHU�DQG�OHVV�IXHO�HIILFLHQW�FDUV�
0DNLQJ�IXOO�XVH�RI�LPSURYHPHQWV�LQ�HQHUJ\�HIILFLHQF\�WKHUHIRUH�QHFHVVLWDWHV�WKH�XVH�RI�WD[�RU
RWKHU�SROLF\�LQVWUXPHQWV��WR�DYRLG�WKH�LPSURYHPHQWV�EHLQJ�FRXQWHUDFWHG�E\�LQFUHDVHV�LQ
YHKLFOH�NP�

&XUUHQWO\��PRVW�HQHUJ\�SROLFLHV�DUH�DLPHG�DW�UHGXFLQJ�IXHO�XVH�SHU�YHKLFOH�NP��6RPH�(8
SROLFLHV��$XWR�2LO�3URJUDPPH��6$9(�,,�DQG�7+(50,(��KDYH�EHHQ�DLPHG��ZLWK�PL[HG�VXFFHVV�
DW�ERRVWLQJ�WKH�VKDUHV�RI�SXEOLF�WUDQVSRUW�DQG�UDLO��DQG�YROXQWDU\�DJUHHPHQWV�ZLWK�WKH�FDU
LQGXVWU\�DLP�WR�UHGXFH�&2

�
�HPLVVLRQV�IURP�QHZ�SDVVHQJHU�FDUV�E\�������WR�DQ�DYHUDJH�RI����

J�NP��IURP������OHYHOV�E\�������7KH�(XURSHDQ�&RPPLVVLRQ�KDV�DOVR�UHFHQWO\�SXW�IRUZDUG�D
SURSRVDO�IRU�DQ�HQHUJ\�ODEHOOLQJ�VFKHPH�IRU�QHZ�SDVVHQJHU�FDUV��&20�����������ILQDO��

$W�WKH�0HPEHU�6WDWH�OHYHO��VHYHUDO�FRXQWULHV�KDYH�WDUJHWV�IRU�UHGXFLQJ�IXHO�FRQVXPSWLRQ��)RU
H[DPSOH��WKH�WDUJHW�LQ�$XVWULD�LV�WR�UHGXFH�WKH�DYHUDJH�IXHO�FRQVXPSWLRQ�RI�QHZO\�UHJLVWHUHG
FDUV�E\������E\������DQG������E\������

)LQGLQJV
3DVVHQJHU�WUDQVSRUW�HQHUJ\�LQWHQVLW\

• 7KH�IXHO�HIILFLHQF\�RI�QHZ�YHKLFOHV�KDV�LPSURYHG�IRU�DOO�PRGHV��+RZHYHU��FKDQJHV�LQ�WKH
YHKLFOH�IOHHW��PRUH�SRZHUIXO�DQG�KHDYLHU�FDUV��DQG�LQ�YHKLFOH�XWLOLVDWLRQ��GHFUHDVLQJ
RFFXSDQF\�UDWHV��KDYH�DEVRUEHG�PXFK�RI�WKH�LPSDFW�LQ�PRVW�FRXQWULHV��$V�D�UHVXOW��WKH
HQHUJ\�LQWHQVLW\�RI�URDG�DQG�UDLO�SDVVHQJHU�KDV�QRW�LPSURYHG�VLQFH�WKH�EHJLQQLQJ�RI�WKH
����V��7KLV�WUHQG�LV�GHPRQVWUDWHG�IRU�SDVVHQJHU�FDUV�LQ�%R[�&$56�

• 7KH�HQHUJ\�HIILFLHQF\�RI�DLU�WUDQVSRUW�LPSURYHG�VLJQLILFDQWO\�GXULQJ�WKH�����V��PDLQO\�GXH
WR�WHFKQRORJLFDO�LPSURYHPHQWV�DQG�LQFUHDVLQJ�RFFXSDQF\�UDWHV��EXW�KDV�QRW�FKDQJHG�VLQFH�
$LU�SDVVHQJHU�WUDYHO�UHPDLQV�WKH�OHDVW�HQHUJ\�HIILFLHQW�PRGHV�

• 5HVHDUFK�KDV�DOVR�VKRZQ�JDS�EHWZHHQ�DFWXDO�HPLVVLRQ�UDWHV��L�H��UHDO�GULYLQJ�FLUFXPVWDQFHV�
DQG�WHVW�HPLVVLRQ�YDOXHV��UHVXOWLQJ�IURP�SRRU�GULYLQJ�EHKDYLRXU��ZRUVHQLQJ�WUDIILF
FRQGLWLRQV�DQG�RWKHU�SUREOHPV��QRW�JHQHUDOO\�WDNHQ�LQWR�DFFRXQW�LQ�SROLF\�PDNLQJ�



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

%R[�&$56��)XHO�HIILFLHQF\�RI�QHZ�FDUV�YHUVXV�HQHUJ\�LQWHQVLW\�RI�SDVVHQJHU�FDU�WUDQVSRUW

)LJXUH�D��VKRZV�KRZ�WHVW�YDOXHV�IRU�QHZ�FDUV�KDYH�GHFUHDVHG�RYHU�WKH�\HDUV��PDLQO\�GXH�WR�D
VLJQLILFDQW�GHFUHDVH�LQ�WKH�UDWLR�RI�WHVWHG�QHZ�FDU�IXHO�LQWHQVLW\�WR�QHZ�FDU�ZHLJKW��,($��������
+RZHYHU��PXFK�RI�WKH�WHFKQRORJ\�EHQHILWV�KDV�EHHQ�QHJDWHG�E\�SHRSOH�EX\LQJ�KHDYLHU�DQG
PRUH�SRZHUIXO�FDUV��$V�D�UHVXOW��WKHUH�KDV�RQO\�EHHQ�VOLJKW�LPSURYHPHQW�LQ�IXHO�FRQVXPSWLRQ
RI�WKH�DYHUDJH�FDU�IOHHW��ILJXUH�E���,Q�DGGLWLRQ��GHFUHDVLQJ�RFFXSDQF\�UDWHV�RI�SDVVHQJHU�FDUV
KDYH�IXUWKHU�RIIVHW�IOHHW�LPSURYHPHQWV��$V�D�UHVXOW��HQHUJ\�XVH�SHU�SDVVHQJHU�NP�KDV�QRW
LPSURYHG�GXULQJ�UHFHQW�GHFDGHV��)LJXUH�F��

)LJXUH�&$56� )XHO�HIILFLHQF\��DQG�HQHUJ\�LQWHQVLW\

)XHO�HIILFLHQF\�RI�QHZ�FDUV

New car test fuel economy, all fuels (l/100 km)
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(QHUJ\�LQWHQVLW\�RI�FDU�SDVVHQJHU�WUDQVSRUW

Energy intensity passenger transport (MJ/pkm)

0.0

0.5

1.0

1.5

2.0

2.5

19
70

19
75

19
80

19
85

19
90

19
95

France

W. Germany

Italy

United Kingdom

Sw eden

Denmark

Finland

Netherlands

6RXUFH� �� ,QWHUQDWLRQDO�(QHUJ\�6WXGLHV��/DZUHQFH�%HUNHOH\�/DERUDWRU\��DV�FRPSLOHG� IURP�UHFRJQLVHG
QDWLRQDO�VRXUFHV

)UHLJKW�WUDQVSRUW�HQHUJ\�LQWHQVLW\

• 7KH�FKDQJHV�LQ�HQHUJ\�LQWHQVLW\�RI�URDG�IUHLJKW��)LJXUH�52$'�)5(,*+7��KDYH�GLIIHUHQW
FDXVHV��7KH�HQHUJ\�LQWHQVLW\�RI�WUXFNV�RI�D�JLYHQ�VL]H�KDV�IDOOHQ�LQ�HYHU\�FRXQWU\��ZLWK�WKH
LQFUHDVHG�SHQHWUDWLRQ�RI�GLHVHOV�DQG�JHQHUDO�WHFKQLFDO�LPSURYHPHQWV�LQ�GLHVHO�RU�SHWURO
WUXFNV��%XW�WKH�UDWLR�RI�IXHO�XVHG�WR�IUHLJKW�KDXOHG�KDV�QRW�IDOOHQ�LQ�DOO�FRXQWULHV��DQG�YDULHV
FRQVLGHUDEO\�EHWZHHQ�FRXQWULHV��:LWK�SURGXFWLRQ�GRPLQDWHG�E\�ODUJH��LQWHUQDWLRQDO�ILUPV�
WKH�GLIIHUHQFHV�DUH�QRW�GXH�WR�GLIIHUHQFHV�LQ�WKH�HQHUJ\�HIILFLHQF\�RI�WUXFNV��EXW�DULVH
PDLQO\�IURP�GLIIHUHQFHV�LQ�IOHHW�PL[��EHWZHHQ�ODUJH��PHGLXP��DQG�OLJKW�WUXFNV���WUDIILF��DQG
DERYH�DOO�LQ�ORDGLQJ�DQG�XWLOLVDWLRQ��6FKLSSHU��6FKROO��DQG�3ULFH�������

• 7KH�XVDJH�RI�WUXFNV�LV�DOVR�LQFUHDVLQJO\�JRYHUQHG�E\�WKH�QHHG�IRU�MXVW�LQ�WLPH�GHOLYHULHV�
WKH�ULVLQJ�YDOXH��DV�RSSRVHG�WR�WRQQDJH��RI�IUHLJKW��DQG�WKH�LPSRUWDQFH�RI�FRVWV�RWKHU�WKDQ
IXHO�FRVW��7KH�SRWHQWLDO�IRU�LPSURYLQJ�WKH�HQHUJ\�HIILFLHQF\�RI�URDG�IUHLJKW�WUDQVSRUW�LV
GLVFXVVHG�LQ�ER[�52$'�)5(,*+7�
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)LJXUH�52$'�)5(,*+7� (QHUJ\�LQWHQVLW\�RI�URDG�IUHLJKW�WUDQVSRUW

Energy intensity of truck transport (MJ/tonne-
km)
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6RXUFH� �� ,QWHUQDWLRQDO�(QHUJ\�6WXGLHV��/DZUHQFH�%HUNHOH\�/DERUDWRU\��DV�FRPSLOHG� IURP�UHFRJQLVHG
QDWLRQDO�VRXUFHV

%R[�52$'�)5(,*+7� ,PSURYLQJ�IXHO�HIILFLHQF\�LQ�URDG�IUHLJKW�WUDQVSRUW

$�UHFHQW�2(&'��(&07��,($�ZRUNVKRS�HYDOXDWH�WKH�SRWHQWLDO�IRU�HPLVVLRQ�UHGXFWLRQV�WKURXJK
LPSURYLQJ�IXHO�HIILFLHQF\�LQ�WUXFN�WHFKQRORJ\��FKDQJHV�LQ�IUHLJKW�V\VWHPV�ORJLVWLFV��LQWHU�
PRGDOLW\��VSDWLDO�RUJDQLVDWLRQ��WUDIILF�PDQDJHPHQW��DQG�QRWDEO\�EHKDYLRXUDO�DQG
RUJDQLVDWLRQDO�LPSURYHPHQWV�WR�UHGXFH�IXHO�FRQVXPSWLRQ�

7KH�NH\�ILQGLQJV�ZHUH�WKDW��DW�OHDVW�LQ�WKH�VKRUW�WR�PHGLXP�WHUPV��WKH�SRWHQWLDO�LPSURYHPHQWV
IURP�JUHDWHU�DZDUHQHVV�RI�WKH�QHHG�IRU�HQHUJ\�HIILFLHQF\�DQG�RUJDQLVDWLRQDO�PHDVXUHV
RXWZHLJK�WKH�SRWHQWLDO�IRU�WHFKQRORJLFDO�LPSURYHPHQWV��3RWHQWLDO�IXHO�HIILFLHQF\
LPSURYHPHQWV�DUH�HVWLPDWHG�DW�DERXW����IRU�YHKLFOH�WHFKQRORJ\�LPSURYHPHQWV��������IRU
GULYHU�WUDLQLQJ�DQG�PRQLWRULQJ�DQG�PRUH�WKDQ�����IRU�WKH�RWKHU�IOHHW�PDQDJHPHQW�DQG
ORJLVWLFV�PHDVXUHV�DV�D�ZKROH�

6RXUFH�� 2(&'�(&07�,($� �������� ,PSURYLQJ� IXHO� HIILFLHQF\� LQ� URDG� IUHLJKW� WUDQVSRUW�� WKH� UROH� RI
LQIRUPDWLRQ�WHFKQRORJLHV��:RUNVKRS�SURFHHGLQJV�����)HEUXDU\�������,($��3DULV

)XWXUH�ZRUN
• +DUPRQLVHG�(8�GDWD�RQ�HQHUJ\�DQG�IXHO�LQWHQVLW\�IRU�YDULRXV�WUDQVSRUW�PRGHV�DQG�YHKLFOHV

DUH�QRW�FXUUHQWO\�DYDLODEOH��'DWD�IURP�D�VWXG\�E\�WKH�/DZUHQFH�%HUNHOH\�/DERUDWRU\�RQ
EHKDOI�RI�WKH�,QWHUQDWLRQDO�(QHUJ\�$JHQF\�KDYH�EHHQ�XVHG�LQVWHDG�

• ,Q�WKH�ORQJ�WHUP��WKH�MRLQW�'*�7UDQVSRUW�²�(XURVWDW�75(1'6�SURMHFW��GUDZLQJ�RQ
&23(57�PHWKRGRORJ\�DQG�0((7�UHVXOWV�²�VHH�LQGLFDWRU�����ZLOO�SURYLGH�GDWD�IRU�WKLV
LQGLFDWRU�

• $Q�LQGLFDWRU�RQ�SULPDU\�HQHUJ\�LQWHQVLW\�ZRXOG�SURYLGH�D�EHWWHU�EDVLV�IRU�FRPSDULQJ
PRGHV��PDLQO\�EHFDXVH�LW�ZRXOG�WDNH�DFFRXQW�RI�HQHUJ\�XVHG�IRU�WKH�SURGXFWLRQ�RI
HOHFWULFLW\�DQG�IXHOV��DQG�IRU�WKH�SURGXFWLRQ�DQG�GLVSRVDO�RI�YHKLFOHV��7KLV�ZRXOG��KRZHYHU�
UHTXLUH�H[WHQVLYH�PHWKRGRORJLFDO�GHYHORSPHQW�DQG�GDWD�FROOHFWLRQ�



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

,QGLFDWRU���� 6SHFLILF�HPLVVLRQV

.H\�PHVVDJH
• 'DWD�IURP�$XVWULD�DQG�WKH�1HWKHUODQGV�VKRZ�WKDW�VSHFLILF�HPLVVLRQV�RI�DLU�SROOXWDQWV��&2�

12[�DQG�1092&��IURP�WUDQVSRUW�KDYH�LPSURYHG�VLJQLILFDQWO\�GXULQJ�WKH�SDVW�WZR
GHFDGHV��7KH�PDQGDWRU\�XVH�RI�FDWDO\WLF�FRQYHUWHUV�VLQFH�WKH�ODWH�����V�KDV�PDUNHGO\
UHGXFHG�HPLVVLRQV�IURP�SDVVHQJHU�FDUV�

• +RZHYHU��HPLVVLRQ�HIILFLHQF\�GHSHQGV�RQ�FRXQWU\�VSHFLILF�FKDUDFWHULVWLFV�VXFK�DV�WKH
FRPSRVLWLRQ�RI�WKH�FDU�IOHHW�DQG�PDLQWHQDQFH�OHYHOV��VR�WKHVH�WZR�QDWLRQDO�H[DPSOHV�PD\
QRW�EH�W\SLFDO�RI�WKH�(8�

)LJXUH�12;�$8675,$� 6SHFLILF�12
[�HPLVVLRQV�E\�PRGH��$XVWULD�
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)HGHUDO�0LQLVWU\�IRU�WKH�(QYLURQPHQW��<RXWK�DQG�)DPLO\��9LHQQD�

2EMHFWLYH
• 5HGXFH�HPLVVLRQV�SHU�WUDQVSRUW�XQLW��SDVVHQJHU�NP�RU�WRQQH�NP�

'HILQLWLRQ
• (PLVVLRQV�RI�DLU�SROOXWDQWV�SHU�WUDQVSRUW�XQLW��GLVWLQJXLVKLQJ�EHWZHHQ�W\SH��IUHLJKW�RU

SDVVHQJHU���PRGH�DQG�YHKLFOH�FDWHJRU\�

3ROLF\�DQG�WDUJHWV
• $LU�HPLVVLRQV�DUH�RQH�RI�WKH�PDLQ�HQYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW�XVH��VHH

LQGLFDWRU����DQG�UHGXFLQJ�VSHFLILF�HPLVVLRQV��HPLVVLRQV�SHU�WUDQVSRUW�XQLW��LV�DQ�LPSRUWDQW
DLP�RI�DLU�SROOXWLRQ�DEDWHPHQW�SROLFLHV�

• 6HYHUDO�(8�SURJUDPPHV�DUH�LQ�SODFH��LQFOXGLQJ�'LUHFWLYHV�WKDW�VHW�HPLVVLRQ�VWDQGDUGV�IRU
SHWURO�DQG�GLHVHO�SDVVHQJHU�FDUV��EXVHV�DQG�ORUULHV��VHH�LQGLFDWRU�����

)LQGLQJV
• 6LQFH�QR�(8�ZLGH��GDWD�DUH�DYDLODEOH��WKLV�DVVHVVPHQW�LV�EDVHG�PDLQO\�RQ�GDWD�IURP�$XVWULD

DQG�WKH�1HWKHUODQGV��$OWKRXJK�WKHVH�GDWD�SUREDEO\�LQGLFDWH�JHQHUDO�WUHQGV��FDXWLRQ�LV
QHHGHG�ZKHQ�H[WUDSRODWLQJ�WKH�ILQGLQJV�WR�RWKHU�FRXQWULHV��6SHFLILF�HPLVVLRQV�GHSHQG�RQ
IDFWRUV�VXFK�DV�WKH�FRPSRVLWLRQ�RI�WKH�FDU�IOHHW�DQG�WKH�OHYHO�RI�PDLQWHQDQFH��ZKLFK�YDU\
VLJQLILFDQWO\�EHWZHHQ�FRXQWULHV��,Q�SDUWLFXODU��$XVWULD�DQG�WKH�1HWKHUODQGV�KDYH�WKH�KLJKHVW
SHQHWUDWLRQ�RI�FDWDO\WLF�FRQYHUWHUV�
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• 7KH�$XVWULDQ�GDWD��ILJXUH�(0,6�$8675,$��VKRZ�D�GUDPDWLF�UHGXFWLRQ�LQ�12
[
�DQG

1092&�HPLVVLRQV�SHU�SDVVHQJHU�NP�IRU�DLU�DQG�KHDY\�UDLO�GXULQJ������������7KH
UHGXFWLRQ�IRU�KHDY\�UDLO�LV�GXH�PDLQO\�WR�HOHFWULILFDWLRQ�DQG�WKH�XVH�RI�K\GURSRZHU��6SHFLILF
HPLVVLRQV�IURP�SDVVHQJHU�FDU�IHOO�VLJQLILFDQWO\��������GXULQJ�WKH�����V��PDLQO\�DV�D�UHVXOW
RI�WKH�LQWURGXFWLRQ�RI�FDWDO\WLF�FRQYHUWHUV��6SHFLILF�HPLVVLRQV�RI�1092&�IURP�PRWRUF\FOHV
���ZKHHOHUV��RQ�WKH�RWKHU�KDQG��LQFUHDVHG�PDUNHGO\�GXULQJ�WKH�����V�DQG�RQO\�IHOO�DJDLQ�LQ
WKH�HDUO\�����V��0RWRUF\FOHV�VWLOO�KDYH�YHU\�KLJK�VSHFLILF�HPLVVLRQV�

• $�VLPLODU�SDWWHUQ�LV�VHHQ�LQ�WKH�1HWKHUODQGV�IRU������²�������ILJXUH�(0,6�1/���7KH
UHGXFWLRQV�UHVXOWHG�IURP�HYHU�VWULFWHU�HPLVVLRQ�UHJXODWLRQV��SDUWLFXODUO\�IRU�GLHVHO�YHKLFOHV��
LPSURYHPHQWV�LQ�IXHO�HIILFLHQF\�DQG�IXHO�TXDOLW\�DQG��PRVW�LPSRUWDQWO\��WKH�PDQGDWRU\�XVH
RI�FDWDO\WLF�FRQYHUWHUV�RQ�QHZ�SHWURO�FDUV�

)LJXUH�(0,6�$8675,$ (PLVVLRQV�SHU�SDVVHQJHU�NP�DQG�SHU�WRQQH�NP�E\�PRGH
�$XVWULD�������z������
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)LJXUH�(0,66�1/� (PLVVLRQV�SHU�YHKLFOH�NP���� URDG�YHKLFOHV��1HWKHUODQGV��������������
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6RXUFH��'XWFK�1DWLRQDO� ,QVWLWXWH� RI� 3XEOLF� +HDOWK� DQG� WKH� (QYLURQPHQW� �5,90��� 7KH� IRXUWK� 1DWLRQDO
(QYLURQPHQWDO� %DODQFH� �0%���� �9HUNHHU� HQ� YHUYRHU� LQ� GH�0LOLXEDODQV�� ����� E\� 5�0�0�� YDQ
GHQ�%ULQN��-�$��$QQHPD�

)XWXUH�ZRUN
• 0RUH�ZRUN�LV�QHHGHG�WR�SURYLGH�GDWD�DW�WKH�(8�OHYHO��7KH�MRLQW�'*�9,,�²�(XURVWDW

75(1'6�SURMHFW��7UDQVSRUW�DQG�(QYLURQPHQW�'DWDEDVH�6\VWHP���VHH�ER[�75(1'6��DQG�D
QXPEHU�RI�SURMHFWV�XQGHU�WKH�&RPPLVVLRQ·V�WUDQVSRUW�57'�SURJUDPPH��LQ�SDUWLFXODU�WKH
0((7�SURMHFW��0HWKRGRORJLHV�IRU�(VWLPDWLQJ�$LU�3ROOXWDQW�(PLVVLRQV�IURP�7UDQVSRUW�DQG
LWV�IROORZ�XS��DUH�H[SHFWHG�WR�SURGXFH�WLPH�VHULHV�GDWD�RQ�VSHFLILF�HPLVVLRQV�IRU�URDG��UDLO�
VHD�DQG�DLU�

• $Q�LQGLFDWRU�RQ�SULPDU\�HPLVVLRQ�LQWHQVLWLHV�ZRXOG�SURYLGH�D�EHWWHU�EDVLV�IRU�FRPSDULQJ
PRGHV��7KLV�ZRXOG�UHTXLUH�D�OLIH�F\FOH�DQDO\VHV�WR�WDNH�DFFRXQW�RI�HQHUJ\�XVHG�DQG
HPLVVLRQV�JHQHUDWHG�IRU�WKH�SURGXFWLRQ�RI�HOHFWULFLW\�DQG�IXHOV��DQG�IRU�WKH�SURGXFWLRQ�DQG
GLVSRVDO�RI�YHKLFOHV��7KLV�ZRXOG��KRZHYHU�UHTXLUH�H[WHQVLYH�PHWKRGRORJLFDO�GHYHORSPHQW
DQG�GDWD�FROOHFWLRQ��$Q�H[DPSOH�RI�VXFK�DQ�DQDO\VLV�LV�JLYHQ�LQ�ER[�/&$�$86�
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%R[�/&$�$86�� (QYLURQPHQWDO�EDODQFH�RI�WUDQVSRUW�LQ�$XVWULD

An example of an indicator report where life cycles analysis has (to a certain extent) been applied is the
environmental balance of transport in Austria. In this analysis the major environmental impacts are related to the
process ‘operation’ as well as to the process ‘production of fuel’. The indirect environmental impacts caused by
the maintenance and the production of vehicles, and construction and the operation of the infrastructure (e.g. road
lighting), usually constitute less than 20 % of the total environmental impact of transport.

)LJXUH�12;�352&(66��(PLVVLRQV�RI�12
[�SHU�SDVVHQJHU�NP�DQG�IRU�WKH�YDULRXV�SURFHVV�VWHSV
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IRU�WKH�(QYLURQPHQW��<RXWK�DQG�)DPLO\��9LHQQD�

%R[�67$7�75(1'6� 7UDQVSRUW�DQG�(QYLURQPHQW�'DWDEDVH�6\VWHP��75(1'6�

(XURVWDW�DQG�'*�7UDQVSRUW�DUH�MRLQWO\�GHYHORSLQJ�D�GDWDEDVH�V\VWHP��75(1'6��WKDW�OLQNV
WUDQVSRUW�DQG�RWKHU�GDWD�ZLWK�PHWKRGRORJLHV�IRU�HVWLPDWLQJ�HPLVVLRQV�DQG�RWKHU
HQYLURQPHQWDO�SUHVVXUHV��$Q�LPSRUWDQW�DLP�LV�WR�SURGXFH�D�FRQVLVWHQW�VHW�RI�HVWLPDWHV�WR�EH
XVHG�IRU�(8�SROLF\�SXUSRVHV�LQFOXGLQJ�7(50��%RWK�DEVROXWH�DQG�VSHFLILF�HPLVVLRQV�ZLOO�EH
FDOFXODWHG��75(1'6�ZLOO�HQDEOH�WKH�HIIHFWV�RI�VSHFLILF�SROLF\�PHDVXUHV�RQ�HPLVVLRQV�DQG�RWKHU
HQYLURQPHQWDO�SUHVVXUHV�WR�EH�WR�PRQLWRUHG�

%\�OLQNLQJ�FDOFXODWHG�HPLVVLRQV�WR�WUDQVSRUW�VWDWLVWLFV�LW�ZLOO�EH�SRVVLEOH�WR�HVWLPDWH�HPLVVLRQV
IURP�GLIIHUHQW�W\SHV�RI�WUDQVSRUW��H�J��YHKLFOH�W\SH��SDVVHQJHU�JRRGV�
QDWLRQDO�LQWHUQDWLRQDO�WUDQVLW��LQWHUUHJLRQDO�IORZV��RULJLQ�GHVWLQDWLRQ��W\SH�RI�JRRGV�DQG�PRGH�
,W�ZLOO�DOVR�EH�SRVVLEOH�WR�HVWLPDWH�HPLVVLRQV�SHU�YHKLFOH�NP��SDVVHQJHU�NP�RU�WRQQH�NP�
HQDEOLQJ�FRPSDULVRQV�EHWZHHQ�HQYLURQPHQWDO�HIILFLHQFLHV�LQ�GLIIHUHQW�SODFHV�DQG�RYHU�WLPH�

)RUHFDVWV�DUH�FXUUHQWO\�EDVHG�RQ�SURMHFWLRQV�RI�SDVW�WUHQGV��FRPELQHG�ZLWK�SUHGLFWLRQ�RI�VRFLDO
DQG�WHFKQRORJLFDO�GHYHORSPHQWV��%ULQJLQJ�HVWLPDWHV�IRU�DOO�PRGHV�LQWR�D�VLQJOH�V\VWHP�ZLOO
DOORZ�WKH�HIIHFWV�RQ�RYHUDOO�HPLVVLRQV�RI�PRGDO�FKDQJHV��IRU�H[DPSOH�VKLIWLQJ�D�JLYHQ�WRQQDJH
RI�IUHLJKW�IURP�URDGV�WR�ZDWHU��WR�EH�FDOFXODWHG��3ROLF\�PDNHUV�ZLOO�EH�DEOH�WR�LGHQWLI\�WKH�PRVW
HQYLURQPHQWDOO\�GDPDJLQJ�FRPSRQHQWV�RI�WKH�WUDQVSRUW�V\VWHP�DQG�FRPSDUH�WKH�SUREDEOH
RXWFRPHV�RI�GLIIHUHQW�SROLFLHV��75(1'6�LV�QRZ�EHLQJ�GHYHORSHG�DV�D�WRRO�WR�DVVLVW�LQ
SURGXFLQJ�PDQ\�RI�WKH�7(50�LQGLFDWRUV�

7KH�ILJXUH�EHORZ�SURYLGHV�VRPH�SUHOLPLQDU\�UHVXOWV�VKRZLQJ�W\SLFDO�HPLVVLRQV�RI�12
[
�SHU

SDVVHQJHU�NP��$�UDQJH�RI�YDOXHV�LV�SURYLGHG�IRU�HDFK�PHDQV�RI�WUDQVSRUW��EDVHG�RQ�RSHUDWLQJ
FRQGLWLRQV�DQG�RFFXSDQF\�UDWHV�

0HPEHU�6WDWHV�DOVR�SUHSDUH�GHWDLOHG�HVWLPDWHV�DQG�SURMHFWLRQV�RI�WUDQVSRUW�HPLVVLRQV�IRU
SROLF\�PDNLQJ��PRQLWRULQJ�DQG�HYDOXDWLQJ�WKH�HIIHFW�RI�SROLFLHV�DQG�PHDVXUHV��DQG�IRU
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UHSRUWLQJ�DFFRUGLQJ�WR�LQWHUQDWLRQDO�HPLVVLRQ�UHGXFWLRQ�REOLJDWLRQV��7KHVH�HVWLPDWHV�QHHG�WR
EH�LPSURYHG��DQG�FRPSDULVRQ�ZLWK�75(1'6�HVWLPDWHV�FRXOG�KHOS�WR�LGHQWLI\�DQG�UHPRYH
JDSV�DQG�LQFRQVLVWHQFLHV��0HPEHU�6WDWHV�DUH�LQFUHDVLQJO\�XVLQJ�&23(57���D�VRIWZDUH�WRRO
GHYHORSHG�DQG�GLVWULEXWHG�E\�WKH�(($�LQ�������WR�HVWLPDWH�HPLVVLRQV�IURP�URDG�WUDQVSRUW�
&23(57��XVHV�PHWKRGRORJLHV�GHYHORSHG�E\�WKH�0((7�SURMHFW���0HWKRGRORJLHV�IRU
HVWLPDWLQJ�HPLVVLRQV�IURP�WUDQVSRUW���DQ�LQWHUQDWLRQDO�FROODERUDWLRQ�WDUJHWHG�SDUWLFXODUO\�RQ
QHZHU�W\SHV�RI�YHKLFOH��QRQ�URDG�WUDQVSRUW��DQG�IXWXUH�HPLVVLRQV��ZKLFK�ZDV�ILQDOLVHG�LQ������
75(1'6�DOVR�XVHV�0((7��DQG�&23(57��DQG�75(1'6�DUH�WKHUHIRUH�IXOO\�FRPSDWLEOH�

7KH�UHVXOWV�RI�WKH�FRPSDULVRQV�VKRXOG�EH�FRPPXQLFDWHG�WR�0HPEHU�6WDWHV�WR�LPSURYH�WKH
FRQVLVWHQF\��WUDQVSDUHQF\��FRPSDUDELOLW\�DQG�UHOLDELOLW\�RI�QDWLRQDO�DQG�DOVR�RI�75(1'6
HVWLPDWHV�

Estimated Nitrogen Oxide Emissions per Passenger Kilometre
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*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

'DWD
(0,66,21�()),&,(1&<�2)�)5(,*+7�75$163257�,1�$8675,$
81,7��*5$0�12;�1092&��7.0

Road (HDV) Rail Inland waterways Air

Year NMVOC NOx NMVOC NOx NMVOC NOx NMVOC NOx

1970 1.03 17.40 0.136 0.348 0.039 0.286 5.24 10.23

1975 0.87 17.18 0.051 0.197 0.036 0.286 2.51 7.24

1980 0.78 17.32 0.022 0.121 0.033 0.286 1.52 6.75

1985 0.65 15.17 0.020 0.119 0.031 0.287 0.89 6.07

1990 0.48 11.80 0.014 0.091 0.029 0.288 0.47 4.78

1991 0.42 11.22 0.013 0.091 0.028 0.289 0.52 5.76

1992 0.38 10.44 0.013 0.091 0.027 0.283 0.44 4.88

1993 0.36 9.92 0.013 0.090 0.027 0.279 0.42 4.70

1994 0.32 9.41 0.012 0.084 0.026 0.274 0.41 4.57

1995 0.30 8.98 0.011 0.075 0.025 0.269 0.39 4.37

1996 0.27 8.68 0.009 0.067 0.025 0.264 0.39 4.36

6RXUFH��02/,725�5��� HW� DO�� �������� (QYLURQPHQWDO� %DODQFH� RI� 7UDQVSRUW�� $XVWULD� ����������� HG�� )HGHUDO

0LQLVWU\�IRU�WKH�(QYLURQPHQW��<RXWK�DQG�)DPLO\��9LHQQD

(0,66,21�()),&,(1&<�2)�3$66(1*(5�75$163257�,1�$8675,$
81,7��*5$0�12;�1092&��3.0

Road (passenger car) Road (bus) Rail Air

Year NMVOC NOx NMVOC NOx NMVOC NOx NMVOC NOx

1970 1.87 1.16 0.134 0.271 0.152 0.389 0.810 1.582

1975 1.69 1.20 0.126 0.298 0.058 0.220 0.388 1.120

1980 1.57 1.32 0.120 0.310 0.025 0.135 0.235 1.044

1985 1.35 1.33 0.107 0.323 0.022 0.133 0.138 0.939

1990 0.79 0.87 0.090 0.333 0.015 0.101 0.073 0.739

1991 0.72 0.79 0.083 0.339 0.015 0.102 0.081 0.891

1992 0.63 0.69 0.078 0.339 0.015 0.102 0.068 0.755

1993 0.56 0.63 0.073 0.338 0.014 0.100 0.065 0.727

1994 0.49 0.57 0.068 0.331 0.013 0.094 0.063 0.706

1995 0.44 0.53 0.063 0.323 0.012 0.084 0.060 0.675

1996 0.39 0.49 0.059 0.313 0.011 0.075 0.060 0.675

6RXUFH��02/,725�5��� HW� DO�� �������� (QYLURQPHQWDO� %DODQFH� RI� 7UDQVSRUW�� $XVWULD� ����������� HG�� )HGHUDO

0LQLVWU\�IRU�WKH�(QYLURQPHQW��<RXWK�DQG�)DPLO\��9LHQQD



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

,QGLFDWRU������� 9HKLFOH�XWLOLVDWLRQ

.H\�PHVVDJH
• $FFRUGLQJ�WR�QDWLRQDO�VXUYH\V��WKH�RFFXSDQF\�UDWHV�RI�SDVVHQJHU�FDUV�DUH�IDOOLQJ�VWHDGLO\�

PRVWO\�DV�D�UHVXOW�RI�WKH�FRQWLQXHG�GURS�LQ�KRXVHKROG�VL]H�DQG�LQFUHDVHV�LQ�FDU�RZQHUVKLS�

2EMHFWLYH
• ,QFUHDVH�YHKLFOH�RFFXSDQF\�DQG�ORDG�IDFWRUV

'HILQLWLRQ
• 2FFXSDQF\�UDWH��DYHUDJH�QXPEHU�RI�SDVVHQJHUV�LQ�D�YHKLFOH��FDUV��EXVHV�DQG�WUDLQV��

• /RDG�IDFWRU��UDWLR�RI�WKH�DYHUDJH�ORDG�WR�WRWDO�YHKLFOH�IUHLJKW�FDSDFLW\�LQ�WRQQHV���YDQV�
WUXFNV�DQG�WUDLQ�ZDJRQV��

3ROLF\�DQG�WDUJHWV
• 7KH�RFFXSDQF\�UDWH�RI�YHKLFOHV�LV�D�SUR[\�PHDVXUH�RI�XWLOLVDWLRQ�HIILFLHQF\�IRU�SDVVHQJHU

WUDQVSRUW��VLQFH�IRU�D�JLYHQ�FDSDFLW\�WKH�KLJKHU�WKH�RFFXSDQF\�UDWH�WKH�EHWWHU�WKH�XWLOLVDWLRQ
HIILFLHQF\��0RUH�GLUHFW�ILJXUHV�DUH�VRPHWLPHV�DYDLODEOH�RQ�UDWHV�RI�XWLOLVDWLRQ�IRU�SDVVHQJHU
WUDQVSRUW��/RDG�IDFWRU�LV�D�PRUH�GLUHFW�PHDVXUH�RI�FDSDFLW\�XWLOLVDWLRQ�IRU�IUHLJKW�
8WLOLVDWLRQ�HIILFLHQF\�LV�RQH�RI�WKH�PDLQ�SDUDPHWHUV�WKDW�GHWHUPLQH�HQHUJ\�DQG�HPLVVLRQ
HIILFLHQF\��$�KLJK�RFFXSDQF\�UDWH�LQ�SDVVHQJHU�FDUV�DQG�EXVHV�KDV�UHODWLYHO\�OLWWOH�LPSDFW�RQ
RYHUDOO�YHKLFOH�ZHLJKW��DQG�WKHUHIRUH�RQ�HQHUJ\�FRQVXPSWLRQ��)RU�IUHLJKW��WKH�UHODWLRQVKLS
LV�PRUH�FRPSOH[��DV�D�KLJKHU�ORDG�IDFWRU�LV�OLNHO\�WR�UHVXOW�LQ�D�VLJQLILFDQW�LQFUHDVH�LQ
YHKLFOH�ZHLJKW�DQG�WKHUHIRUH�LQ�PRUH�HQHUJ\�XVH�DQG�HPLVVLRQV��+LJK�ORDG�IDFWRUV�DUH�VWLOO
SUHIHUDEOH��KRZHYHU��VLQFH�ORZ�ORDG�IDFWRUV�LPSO\�D�KLJKHU�QXPEHU�RI�WUDQVSRUW
PRYHPHQWV��ZKLFK�LV�JHQHUDOO\�PRUH�HQYLURQPHQWDOO\�GDPDJLQJ�

• 0HDVXUHV�WR�LQFUHDVH�RFFXSDQF\�UDWHV�LQFOXGH�VFKHPHV�IRU�IDYRXULQJ�YHKLFOHV�ZLWK�PRUH
WKDQ�RQH�SDVVHQJHU��WKURXJK�WUDIILF�SULYLOHJHV��DQG�LQLWLDWLYHV�WR�SURPRWH�FDU�VKDULQJ�
3ULYDWH�FRPSDQLHV�DUH�LQFUHDVLQJO\�SURPRWLQJ�FDU�VKDULQJ��7KHUH�DUH�QR�WDUJHWV�IRU�WKHVH
LQGLFDWRUV�DW�WKH�(8�OHYHO��6ZHGHQ�KDV�DGRSWHG�WDUJHWV�IRU�LQFUHDVLQJ�WKH�DYHUDJH�QXPEHU
RI�SHRSOH�LQ�SULYDWH�FDUV�E\�����DQG�WKH�ORDG�IDFWRU�RI�ORUULHV�E\�����E\�������EDVH�\HDU
�������UHI��(50�������ZKLFK�UHIHUV�WR�¶�����(QYLURQPHQWDO�UHSRUW�RI�WKH�6ZHGLVK�1DWLRQDO
5RDG�$GPLQLVWUDWLRQ·��

)LQGLQJV
$FFRUGLQJ�WR�WKH�,($��FDU�RFFXSDQF\�UDWHV�YDU\�IRU�XUEDQ�DQG�ORQJ�GLVWDQFH�WULSV������DQG����
SDVVHQJHUV�SHU�FDU��UHVSHFWLYHO\��DQG�WUDYHO�SXUSRVH��WDEOH�2&&�3853��

7DEOH�2&&�3853� 2FFXSDQF\�UDWHV�E\�WUDYHO�SXUSRVH�LQ�(XURSH

Travel purpose Occupancy rate (passengers per vehicle)

Commuting to/from work 1.1-1.2

Family trip 1.4-1.7

Travel and leisure 1.6-2.0

6RXUFH��,($������

'DWD�RQ�WUHQGV�LQ�RFFXSDQF\�UDWHV�DUH�OLPLWHG��$FFRUGLQJ�WR�WKH�,($��RFFXSDQF\�UDWHV�RI
SDVVHQJHU�FDUV�LQ�(XURSH�IHOO�IURP���������LQ�WKH�HDUO\�����V�WR���������LQ�WKH�HDUO\�����V�



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

7KH�GHFUHDVH�LV�D�UHVXOW�RI�LQFUHDVLQJ�FDU�RZQHUVKLS��H[WHQGHG�XVH�RI�FDUV�IRU�FRPPXWLQJ�DQG
D�FRQWLQXHG�GHFOLQH�LQ�KRXVHKROG�VL]H��3URJUHVV�ZLWK�FDU�VKDULQJ�LV�GLVFXVVHG�LQ�ER[�&$5�
6+$5(�

&RQYHUVHO\��WKH�RFFXSDQF\�RI�DHURSODQHV�KDV�ULVHQ�VLQFH������LQ�PRVW�(XURSHDQ�FRXQWULHV�
GRPHVWLF�IOLJKWV�DUH�QRZ������IXOO��FRPSDUHG�WR������LQ�������&RQYHQWLRQDO�SDVVHQJHU�WUDLQV
DUH�RQ�DYHUDJH������IXOO��ZKLOH�KLJK�VSHHG�WUDLQV�JHQHUDOO\�IXOOHU��YDU\LQJ�IRU�GLIIHUHQW
FRXQWULHV�DQG�FRQQHFWLRQV��H�J��DERXW������IRU�WKH�7*9�3DULV�/\RQ��DERXW������RQ�DYHUDJH
IRU�WKH�*HUPDQ�,&(��

%R[�&$5�6+$5(� &DU�VKDULQJ���VRPH�H[DPSOHV

&DU�VKDULQJ�FDQ�UHGXFH�WKH�QXPEHU�RI�FDUV�DQG�KHOS�WR�DFKLHYH�D�PRUH�HIILFLHQW�XVH�RI�HDFK
FDU��EHFDXVH�WKH�FDUV�DUH�XQXVHG�IRU�VKRUWHU�SHULRGV�DQG�KDYH�D�KLJKHU�DYHUDJH�RFFXSDQF\
UDWH��7KH�OLQNDJH�RI�LQFUHDVLQJ�FDU�RZQHUVKLS�ZLWK�LQFUHDVLQJ�WUDQVSRUW�YROXPHV�LV�WKHUHE\
UHGXFHG�

&DU�VKDULQJ�LV�EHFRPLQJ�PRUH�DQG�PRUH�SRSXODU�DFURVV�(XURSH��EHQHILWLQJ�WKH�SDUWLFLSDQWV
�ILQDQFLDOO\��DQG�WKH�HQYLURQPHQW��7KH�(&6��(XURSHDQ�&DU�6KDULQJ��QHWZRUN��IRXQGHG�LQ
������QRZ�LQFOXGHV����RUJDQLVDWLRQV�LQ�����LQ�FLWLHV�LQ�*HUPDQ\��$XVWULD��6ZLW]HUODQG�DQG�WKH
1HWKHUODQGV��DQG�SURMHFWV�DUH�XQGHU�GHYHORSPHQW�LQ�*UHDW�%ULWDLQ�DQG�6ZHGHQ�

6WDWW$XWR�&DU�6KDULQJ�*PE+��HVWDEOLVKHG�LQ������DQG�RSHUDWLQJ�LQ�%HUOLQ��KDV�DERXW������
PHPEHUV�DQG�WKH�QXPEHU�LV�JUDGXDOO\�LQFUHDVLQJ��7KH�FDU�IOHHW�FRQVLVWV�RI�����YHKLFOHV
WUDYHOOLQJ�DQ�DYHUDJH�RI��������NP�D�\HDU�FRPSDUHG�ZLWK��������NP�IRU�WKH�DYHUDJH�*HUPDQ
FDU��0RVW�WULSV��������ODVW�OHVV�WKDQ����KRXUV�DQG������RI�WKH�WULSV�DUH�EHWZHHQ����DQG����
NP��7KH�DYHUDJH�DQQXDO�PLOHDJH�RI�6WDWW$XWR�XVHUV�LV�������NP�SHU�SHUVRQ�FRPSDUHG�ZLWK��
����NP�SHU�SHUVRQ�SHU�\HDU�IRU�QRQ�XVHUV��7KH�DYHUDJH�RFFXSDQF\�UDWH�RI�6WDWW$XWR�FDUV�LV�WZR
SHUVRQV��FRPSDUHG�ZLWK�WKH�*HUPDQ�DYHUDJH�RI�����SHUVRQV�

6RXUFH��6WDWW$XWR�*PE+�

1R�(8����GDWD�DUH�DYDLODEOH�RQ�FDSDFLW\�XWLOLVDWLRQ�ORDG�IDFWRUV��)LJXUH�/2$'�758&.�VKRZV
KRZ�WKLV�FKDQJHG�LQ�'HQPDUN�EHWZHHQ������DQG�������7KH�ILJXUH�LQFOXGHV�ILJXUHV�IRU�D��DOO
WULSV�LQFOXGLQJ�HPSW\�KDXOLQJ�DQG�E��RQO\�ORDGHG�WULSV��7KH�FKDQJHV�LQ�'HQPDUN�PD\�QRW�EH
UHSUHVHQWDWLYH�IRU�WKH�(8��EXW�LQGLFDWHV�WKH�W\SH�RI�GDWD�WKDW�ZRXOG�EH�UHOHYDQW�



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

)LJXUH�/2$'�758&.� /RDG�IDFWRU�IRU�WUXFNV�RYHU���WRQQHV���������������'HQPDUN�
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Load factor, all trips Load factor, loaded trips

1984 1987 1990 1993 1996

6RXUFH�� 6WDWLVWLFV� 'HQPDUN�� 7UDQVSRUW� 6WDWLVWLFV� ����� DQG� 6WDWLVWLFDO� %XOOHWLQ� ����� �6WDWLVWLVNH
(IWHUUHWQLQJHU��6DPIpUGVHO�RJ�7XULVPH��'HQPDUN���������

7KH�ILJXUH�VKRZV�D�UHGXFWLRQ�LQ�ORDG�IDFWRU�IRU�ORDGHG�WULSV�IURP�RYHU�����LQ������WR�����LQ
�����DQG�D�UHGXFWLRQ�IRU�DOO�WULSV�IURP�����WR������7KH�VPDOOHU�UHGXFWLRQ�IRU�DOO�WULSV
FRPSDUHG�WR�ORDGHG�WULSV�LV�FDXVHG�E\�UHGXFWLRQV�LQ�WKH�VKDUH�RI�YHKLFOH�NP�ZLWK�HPSW\
KDXOLQJ��ZKLFK�IHOO�IURP�����LQ������WR�����LQ�������7KLV�FRXQWHUDFWHG�WKH�GHFUHDVH�LQ�WKH
ORDG�IDFWRU�IRU�ORDGHG�WULSV�

7KH�FKDQJH�LQ�ORDG�IDFWRU�LV�WKH�UHVXOW�RI�WKH�FRPELQHG�HIIHFW�RI�LQFUHDVHV�LQ�WKH�ORDGLQJ
FDSDFLW\�SHU�WUXFN�DQG�UHGXFWLRQV�LQ�WKH�ZHLJKW�WUDQVSRUWHG�SHU�WULS�SUREDEO\�GXH�WR�GHFOLQLQJ
GHQVLWLHV�RI�JRRGV��W\SLFDO�IRU�PRGHUQ�KLJK�TXDOLW\�JRRGV��,Q�'HQPDUN�WKH�FRPELQHG�HIIHFW�RI
WKHVH�IDFWRUV�KDV�UHVXOWHG�LQ�GHFUHDVLQJ�ORDG�IDFWRUV��7KH�LQFUHDVLQJ�GHPDQG�IRU�MXVW�LQ�WLPH
GHOLYHULHV�RI�KLJK�YDOXH�JRRGV��WRJHWKHU�ZLWK�UHODWLYHO\�ORZ�WUDQVSRUW�FRVWV�JLYHV�FRPSDQLHV�DQ
HFRQRPLF�LQFHQWLYH�WR�SULRULWLVH�IDVW�GHOLYHULHV�DERYH�D�PRUH�HIILFLHQW�FDSDFLW\�XWLOLVDWLRQ��(8
���GDWD�RQ�HPSW\�KDXOLQJ�DUH�QRW�DYDLODEOH��EXW�D�IHZ�FRXQWU\�H[DPSOHV�LQGLFDWH�WKDW�WKHUH�DUH
ODUJH�GLIIHUHQFHV�EHWZHHQ�FRXQWULHV��HPSW\�KDXOLQJ�PDNHV�XS�RQO\������RI�WRWDO�ORUU\�YHKLFOH�
NP�LQ�*HUPDQ\�DQG�RYHU������LQ�WKH�1HWKHUODQGV�

%R[�)5(,*+7�())�LQGLFDWHV�ZD\�LQ�ZKLFK�YHKLFOH�XWLOLVDWLRQ�FDQ�E\�LPSURYHG�WKURXJK�WKH
XVH�RI�LQIRUPDWLRQ�WHFKQRORJ\�

%R[�)5(,*+7�()) �(IILFLHQF\�LQ�IUHLJKW�WUDQVSRUW���WKH�UROH�RI�LQIRUPDWLRQ�WHFKQRORJLHV

,QYHVWPHQW�LQ�LQIRUPDWLRQ�WHFKQRORJ\�V\VWHPV�E\�IUHLJKW�FRPSDQLHV�LV�RIWHQ�PRWLYDWHG�E\�D
GHVLUH�WR�LPSURYH�VHUYLFH�TXDOLW\��EXW�VWXGLHV�VKRZ�WKDW��,7�FRXOG�DOVR�SOD\�D�NH\�UROH�LQ
IDFLOLWDWLQJ�RSWLPLVDWLRQ�RI�IUHLJKW�GLVWULEXWLRQ��JHQHUDWLQJ�IXHO�VDYLQJV�WKDW�ZRXOG�RWKHUZLVH
EH�FRVWO\�DQG�GLIILFXOW�WR�DFKLHYH��,7�LQFUHDVHV�DQG�VLPSOLILHV�WKH�DYDLODELOLW\�RI�GDWD�DQG
SURYLGHV�QHWZRUN�EDVHG�WHOHPDWLFV�DQG�URXWH�JXLGDQFH�V\VWHPV�DQG�SRZHUIXO�VRIWZDUH�ZKLFK
FDQ�EH�XVHG�WR�LPSURYH�ORJLVWLFV��IOHHW�PDQDJHPHQW��YHKLFOH�SHUIRUPDQFH�DQG�GULYHU
EHKDYLRXU�

/RDG�IDFWRUV�FDQ�EH�RSWLPLVHG�WKURXJK�LPSURYHG�IOHHW�PDQDJHPHQW�E\�WDLORULQJ�YHKLFOHV�PRUH
FORVHO\�WR�SDUWLFXODU�W\SHV�RI�GHOLYHU\�RSHUDWLRQV�ZLWK�WKH�KHOS�RI�DGYDQFHG�,7�V\VWHPV��)RU
LQVWDQFH��RSHUDWRUV�KDYH�EHHQ�DEOH�WR�LQFUHDVH�YHKLFOH�ORDG�IDFWRUV�DQG�LPSURYH�IXHO�HIILFLHQF\
E\�GRXEOH�GHFNLQJ�YHKLFOHV�WR�SHUPLW�JUHDWHU�ORDG�FRQVROLGDWLRQ��&KDQJHV�LQ�ORDGLQJ�DQG
XWLOLVDWLRQ�FDQ�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�WKH�RYHUDOO�HIILFLHQF\�RI�IUHLJKW�WUDQVSRUW��D�KHDY\
WUXFN�ZKHQ�IXOO\�ORDGHG��VD\�ZLWK����WRQQHV��XVHV�DERXW�RQH�HLJKW�RI�WKH�IXHO�SHU�WRQQH�NP�RI
D�OLJKW�GHOLYHU\�WUXFN�FDUU\LQJ�����NJ�

6RXUFH�� 2(&'�(&07�,($� �������� ,PSURYLQJ� IXHO� HIILFLHQF\� LQ� URDG� IUHLJKW� WUDQVSRUW�� WKH� UROH� RI� LQIRUPDWLRQ

WHFKQRORJLHV��:RUNVKRS�SURFHHGLQJV�����)HEUXDU\�������,($��3DULV



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

)XWXUH�ZRUN
• 0RUH�ZRUN�LV�QHHGHG�WR�SURYLGH�UHOLDEOH�DQG�FRPSDUDEOH�GDWD�IRU�RFFXSDQF\�UDWHV�DQG�ORDG

IDFWRUV�IRU�DOO�PRGHV�LQ�JHQHUDO�DQG�IRU�UDLO��VHD�DQG�DLU�WUDQVSRUW�LQ�SDUWLFXODU��0HPEHU
6WDWHV�UHFHQWO\�DGRSWHG�D�&RXQFLO�UHJXODWLRQ��(&��1R����������RQ�VWDWLVWLFDO�UHWXUQV�LQ
UHVSHFW�RI�WKH�FDUULDJH�RI�JRRGV�E\�URDG��LQ�ZKLFK�WKH\�XQGHUWRRN�WR�FRPSLOH�VWDWLVWLFV
DFFRUGLQJ�WR�VWDQGDUGLVHG�JXLGHOLQHV��(XURVWDW�H[SHFWV�WKDW�WKLV�UHJXODWLRQ�ZLOO�\LHOG
FRPSUHKHQVLYH�GDWD�RQ�IUHLJKW�YHKLFOH�XWLOLVDWLRQ�E\�WKH�EHJLQQLQJ�RI������

• 0HWKRGRORJLHV�XVHG�E\�0HPEHU�6WDWHV�WR�FDOFXODWH�YHKLFOH�NP�DQG�SDVVHQJHU�NP�ILJXUHV
KDV�QRW�\HW�EHHQ�FRPSDUHG�DQG�KDUPRQLVHG��,Q�PRVW�FDVHV��SDVVHQJHU�NP�DUH�GHULYHG�IURP
YHKLFOH�NP��XVLQJ�HVWLPDWHG�RI�RFFXSDQF\�IDFWRUV��)XUWKHU�UHVHDUFK�LV�QHHGHG�WR�LPSURYH
WKH�TXDOLW\�RI�RFFXSDQF\�VWDWLVWLFV�

• 2FFXSDQF\�UDWHV�IRU�SDVVHQJHU�FDUV�GLIIHU�FRQVLGHUDEO\��GHSHQGLQJ�RQ�WKH�OHQJWK�DQG
SXUSRVH�RI�WKH�WULS��%UHDNGRZQV�E\�SXUSRVH��ZRUN�HGXFDWLRQ��EXVLQHVV��VKRSSLQJ��OHLVXUH
DQG�KROLGD\V��DUH�WKHUHIRUH�QHHGHG��DQG�IXUWKHU�ZRUN�LV�QHHGHG�WR�DVVHVV�GDWD�DYDLODELOLW\
LQ�WKLV�DUHD�

• 0RUH�ZRUN�LV�QHHGHG�WR�GHYHORS�D�VRXQG�LQGLFDWRU�IRU�IUHLJKW�YHKLFOH�XWLOLVDWLRQ��7KH
YROXPH�RI�JRRGV�LV�SURJUHVVLYHO\�EHFRPLQJ�PRUH�LPSRUWDQW�EHFDXVH�PDQ\�ORZ�GHQVLW\
SURGXFWV�ILOO�WKH�DYDLODEOH�VSDFH�LQ�WUXFNV�ORQJ�EHIRUH�WKH�PD[LPXP�SHUPLWWHG�ZHLJKW�LV
UHDFKHG��:HLJKW�EDVHG�ORDG�IDFWRUV�ZLOO�WKHUHIRUH�WHQG�WR�XQGHUHVWLPDWH�WKH�WUXH�OHYHO�RI
XWLOLVDWLRQ�DQG�FXUUHQW�ZHLJKW�EDVHG�DQDO\VHV�DUH�EHFRPLQJ�PLVOHDGLQJ�

• )XUWKHU�ZRUN�PD\�DOVR�EH�QHHGHG�WR�HQVXUH�WKDW�HPSW\�KDXOLQJ�LV�GHDOW�ZLWK�LQ�FRPSDUDEOH
ZD\V�LQ�QDWLRQDO�VWDWLVWLFV�

'DWD
(;$03/(6�2)�$9(5$*(�2&&83$1&<�5$7(6�2)�3$66(1*(5�&$56

Member State Passengers per car

Denmark 1.68

The Netherlands 1.38

Sweden (urban) 1.70

Sweden (rural) 2.00

United Kingdom 1.66

6RXUFH��7KH�'DQLVK�0LQLVWU\�RI�7UDQVSRUW

• 



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

,QGLFDWRU���� 8SWDNH�RI�FOHDQHU�IXHOV

.H\�PHVVDJH
• 7KH�VKDUH�RI�XQOHDGHG�SHWURO�FRQWLQXHV�WR�LQFUHDVH�LQ�WKH�(8��WRWDO�LQODQG�GHOLYHULHV�URVH

IURP�����WR������EHWZHHQ������������DQG�OHDGHG�SHWURO�LV�H[SHFWHG�WR�EH�DOPRVW�SKDVHG
RXW�E\�\HDU������DQG�FRPSOHWHO\�SKDVHG�RXW�E\�������'HVSLWH�HIIRUWV�DW�WKH�(8�OHYHO�IRU
SURPRWLQJ�DOWHUQDWLYH��HOHFWULFLW\��QDWXUDO�JDV��IXHO�FHOOV��DQG�UHQHZDEOH�HQHUJ\�VRXUFHV
�ELRIXHOV��IRU�WUDQVSRUW��WKHVH�VWLOO�KDYH�D�ORZ�SHQHWUDWLRQ�

)LJXUH�8QOHDGHG�IXHO�XVH�LQ�WKH�(8
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6RXUFH��(XURVWDW

2EMHFWLYH
• 6ZLWFK�WR�PRUH�HQYLURQPHQW�IULHQGO\�IXHOV��SKDVH�RXW�OHDGHG�SHWURO�

'HILQLWLRQ
• 0DUNHW�VKDUH�RI�FOHDQHU�IXHOV��XQOHDGHG�SHWURO�DQG�ORZ�VXOSKXU�IXHO��DQG�DOWHUQDWLYH�IXHOV

�HOHFWULFLW\��OLTXHILHG�SHWUROHXP�JDV��/3*���QDWXUDO�JDV��DOFRKRO�PL[WXUHV��K\GURJHQ�DQG
ELR�IXHOV�

3ROLF\�DQG�WDUJHWV
7KH�WUDQVSRUW�VHFWRU�LV�KLJKO\�GHSHQGHQW��������RQ�IRVVLO�IXHOV��WKH�FRPEXVWLRQ�RI�ZKLFK
UHVXOWV�LQ�HPLVVLRQV�RI�DLU�SROOXWDQWV��ZKRVH�FRPSRVLWLRQ�LV�GLUHFWO\�UHODWHG�WR�WKH
FKDUDFWHULVWLFV�RI�WKH�IXHO��7KH�VKDUH�RI�FOHDQHU�FRQYHQWLRQDO�DQG�DOWHUQDWLYH�IXHOV�LV�WKHUHIRUH
DQ�LPSRUWDQW�GHWHUPLQDQW�RI�WKH�WUDQVSRUW�VHFWRU
V�FRQWULEXWLRQ�WR�DLU�SROOXWLRQ�

(IIRUWV�DUH�XQGHUZD\�DW�WKH�(8�OHYHO�IRU�SURPRWLQJ�DOWHUQDWLYH�DQG�UHQHZDEOH�HQHUJ\�VRXUFHV
IRU�WUDQVSRUW��+RZHYHU��VRPH�DOWHUQDWLYHV��SDUWLFXODUO\�HOHFWULFLW\�DQG�K\GURJHQ��VLPSO\�PRYH
VRPH�RI�WKH�DLU�SROOXWLRQ��LQFOXGLQJ�&2���HOVHZKHUH��XQOHVV�UHQHZDEOH�RU�QXFOHDU�VRXUFHV�DUH
XVHG��1HYHUWKHOHVV��HOHFWULF�SRZHUHG�HQJLQHV�PD\�EH�OHVV�GDPDJLQJ�WR�KHDOWK�DQG�FHUWDLQO\
SURGXFH�OHVV�QRLVH��7KH�$XWR�2LO�SURJUDPPH�LQFOXGHV�PHDVXUHV�IRU�LPSURYLQJ�WKH�TXDOLW\�RI
IXHOV��2WKHU�SURJUDPPHV�DUH�WKH�$/7(1(5�,,�DQG�7+(50,(�SURJUDPPHV��&20���������
DQG�&20�����������

'LUHFWLYH�������(&�UHODWLQJ�WR�IXHO�TXDOLW\�VHWV�TXDQWLWDWLYH�WDUJHWV�IRU�������LQFOXGLQJ�

• SKDVH�RXW�OHDGHG�SHWURO�



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

• UHGXFH�WKH�VXOSKXU�FRQWHQW�LQ�SHWURO�DQG�GLHVHO�WR�D�PD[LPXP�RI�����DQG����PJ�NJ�
UHVSHFWLYHO\�

• UHGXFH�WKH�EHQ]HQH�FRQWHQW�RI�SHWURO�WR�D�PD[LPXP�RI�����

7KHUH�DUH�QR�(8�WDUJHWV�IRU�SURPRWLQJ�HOHFWULFLW\��OLTXHILHG�SHWUROHXP�JDV��QDWXUDO�JDV�
DOFRKRO�PL[WXUHV��K\GURJHQ�DQG�ELRIXHOV�

$W�WKH�QDWLRQDO�OHYHO��6ZHGHQ�DLPV�WR�LQFUHDVH�WKH�SURSRUWLRQ�RI�HQYLURQPHQWDOO\�IULHQGO\
IXHOV�WR�DW�OHDVW�����E\�\HDU�������3XEOLF�ERGLHV�LQ�)UDQFH�RSHUDWLQJ�PRUH�WKDQ����YHKLFOHV�DUH
REOLJHG�WR�DFTXLUH������RI�DOWHUQDWLYH�IXHO�YHKLFOHV�DV�WKH�ROGHU�RQHV�DUH�UHSODFHG��3URYLVLRQV
KDYH�DOVR�EHHQ�PDGH�IRU�HQFRXUDJLQJ�WKH�SXUFKDVH�RI�HOHFWULF�FDUV�WKURXJK�ILQDQFLDO�DLG
SDFNDJHV�

)LQGLQJV
8QOHDGHG�SHWURO�ZDV�LQWURGXFHG�LQ�(XURSH�LQ�������7KH�VKDUH�RI�XQOHDGHG�SHWURO�LQFUHDVHG
RQ�DYHUDJH�E\�������SHU�\HDU��UHDFKLQJ������LQ�������:LWK�'LUHFWLYH�������(&��DQ�DOPRVW
FRPSOHWH�SKDVH�RXW�VKRXOG�EH�DFKLHYHG�E\�������'XH�WR�GHURJDWLRQV��KRZHYHU��D�FRPSOHWH
SKDVH�RXW�ZLOO�QRW�EH�DFKLHYHG�EHIRUH�������7KHUH�DUH�FRQVLGHUDEOH�YDULDWLRQV�EHWZHHQ
0HPEHU�6WDWHV��7KH�1RUGLF�FRXQWULHV��$XVWULD��*HUPDQ\�DQG�WKH�1HWKHUODQGV�DUH�QR�ORQJHU
VHOOLQJ�OHDGHG�SHWURO��ZKLOH�LW�LV�VWLOO�SUHGRPLQDQW�LQ�6SDLQ��*UHHFH�DQG�3RUWXJDO�

Consumption of natural gas and LPG for transport has grown at a slow rate (about 1.8 % per year),
matching new registrations of alternative-fuel vehicles. Because the consumption of other fuels
expanded more quickly, the share of alternative fuels fell from 1.5 to 1.3 % between 1985 and 1996
(figure ALTERN-CONS). This is due to the ever-growing demand for transport coupled with the low
turnover rate of the vehicle fleet. The environmental effects of LPG as a fuel are discussed in box LPG-
FUEL.

)LJXUH�$/7(51�&216 �&RQVXPSWLRQ�RI�/3*�DQG�QDWXUDO�JDV�E\ �URDG�WUDQVSRUW��(8���

 0

 500

1 000

1 500

2 000

2 500

3 000

1985 1987 1989 1991 1993 1995 1997

(ktoe)

0,0

0,5

1,0

1,5

2,0
(%)

Consumption of LPG by road transport

Consumption of natural gas by road transport

Share of LPG and natural gas in final energy consumption of road transport

6RXUFH��(XURVWDW

%R[�/3*�)8(/��/3*�EXVHV�DQG�WKH�HQYLURQPHQW

,Q�PDQ\�PDMRU�FLWLHV�DFURVV�(XURSH��HVSHFLDOO\�LQ�$XVWULD��'HQPDUN�DQG�WKH�1HWKHUODQGV�
VRPH�GLHVHO�GULYHQ�EXVHV�DUH�EHLQJ�UHSODFHG�ZLWK�EXVHV�UXQQLQJ�RQ�OLTXHILHG�SHWUROHXP�JDV
�/3*��

(PLVVLRQV�RI�DLU�SROOXWDQWV�DIIHFWLQJ�WKH�ORFDO�HQYLURQPHQW�DUH�PDUNHGO\�OHVV�WKDQ�IURP�GLHVHO
HQJLQHV��5HGXFWLRQV�RI�12

[
��1092&V�DQG�SDUWLFXODWH�PDWWHU�UDQJH�IURP���������FRPSDUHG



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

ZLWK�GLHVHO�EXVHV�FRPSO\LQJ�ZLWK�WKH�(8�HPLVVLRQ�VWDQGDUG�(852�,,��ZKLFK�HQWHUHG�LQWR�IRUFH
LQ�������VHH�,QGLFDWRU������EXW�WKLV�LV�SUREDEO\�DQ�XQGHUHVWLPDWH�VLQFH�WKH�/3*�EXVHV�KDYH
JHQHUDOO\�UHSODFHG�ROGHU�DQG�PRUH�SROOXWLQJ�EXVHV�

7KH�/3*�EXVHV�KDYH�DOVR�UHGXFHG�QRLVH�OHYHOV��,Q�JHQHUDO��WKH�OHYHO�RI�QRLVH�IURP�D�/3*�EXV�LV
��G%�$��OHVV�WKDQ�D�GLHVHO�EXV��ZKLFK�LV�HTXDO�WR�D�KDOYLQJ�RI�WKH�SHUFHSWLRQ�RI�QRLVH�

(QHUJ\�FRQVXPSWLRQ��KRZHYHU���DQG�KHQFH�&2��HPLVVLRQ��LV�DERXW������KLJKHU�WKDQ�WKH�PRVW
HQHUJ\�HIILFLHQW�GLHVHO�HQJLQHV�RQ�WKH�PDUNHW�

6RXUFH��+7��WKH�WUDQVSRUW�DXWKRULW\�WKH�*UHDWHU�&RSHQKDJHQ�&RXQFLO�

)XWXUH�ZRUN
• 'DWD�RQ�WKH�QXPEHU�RI�DOWHUQDWLYH�IXHOOHG�YHKLFOHV�DUH�QRW�DYDLODEOH�IRU�DOO�0HPEHU�6WDWHV�

$GGLWLRQDO�HIIRUWV�DUH�QHHGHG�WR�HQVXUH�URXWLQH�FROOHFWLRQ�RI�VXFK�GDWD�

• 'DWD�OLPLWDWLRQV�SUHFOXGH�WKH�SUHVHQWDWLRQ�RI�PRGDO�EUHDNGRZQV�IRU�WKLV�LQGLFDWRU��7KH
IHDVLELOLW\�RI�SURYLGLQJ�VXFK�LQIRUPDWLRQ�QHHGV�WR�EH�HVWDEOLVKHG�

'DWD
7+(�6+$5(�2)�81/($'('�3(752/
81,7��3(5&(17$*(�2)�81/($'('�3(752/�$6�23326('�72�727$/�3(752/�&21680('

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Austria 0% 23% 29% 35% 43% 51% 58% 67% 97% 100% 100% 100% 100%

Belgium 0% 0% 0% 0% 15% 25% 37% 47% 57% 65% 69% 74% 79%

Denmark 0% 10% 29% 32% 40% 57% 63% 70% 76% 98% 100% 100% 100%

Finland 0% 0% 0% 1% 20% 54% 58% 70% 87% 100% 100% 100% 100%

France 0% 0% 0% 0% 2% 14% 25% 34% 44% 50% 56% 61% 65%

Germany 0% 3% 25% 44% 57% 68% 77% 84% 89% 92% 95% 97% 100%

Greece 0% 0% 0% 0% 0% 2% 7% 16% 23% 28% 31% 38% 43%

Ireland 0% 0% 0% 0% 7% 19% 25% 32% 39% 49% 56% 65% 74%

Italy 0% 0% 0% 1% 2% 5% 7% 13% 24% 33% 42% 47% 50%

Luxembourg 0% 0% 0% 10% 20% 30% 45% 58% 69% 76% 79% 84% 88%

Netherlands 0% 0% 20% 26% 38% 48% 60% 70% 75% 80% 84% 92% 100%

Portugal 0% 0% 0% 0% 0% 2% 9% 13% 21% 30% 36% 42% 48%

Spain 0% 0% 0% 0% 0% 1% 3% 6% 14% 22% 26% 35% 41%

Sweden 0% 7% 15% 37% 43% 55% 57% 59% 80% 99% 100% 100% 100%

United
Kingdom

0% 0% 0% 1% 19% 34% 41% 47% 53% 58% 63% 68% 80%

EU15 0% 2% 8% 15% 24% 34% 42% 48% 57% 63% 67% 71% 77%

6RXUFH��(XURVWDW

7DEOH�)8(/�(0,66� (PLVVLRQV�IURP�GLHVHO�DQG�/3*�EXVHV��J�N:K�

'LHVHO�EXV�FRPSO\LQJ�ZLWK�(852�,, /3*�EXV

12
[

��� ����
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*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

,QGLFDWRU���� 6L]H�DQG�DYHUDJH�DJH�RI�WKH�YHKLFOH�IOHHW

.H\�PHVVDJH
• 6LQFH�������WKH�(8�FDU�IOHHW�KDV�LQFUHDVH�E\�D�IDFWRU������ZKLFK�KDV�UHVXOWHG�LQ�D�VLJQLILFDQW

LQFUHDVH�LQ�FDU�SDVVHQJHU�WUDQVSRUW��7KH�DYHUDJH�DJH�RI�WKH�SDVVHQJHU�FDU�IOHHW�LV
LQFUHDVLQJ��IURP�����\HDUV�LQ������WR�����\HDUV�LQ�������LQGLFDWLQJ�D�VORZ�SHQHWUDWLRQ�RI
PRUH�PRGHUQ�WHFKQRORJLHV�

)LJXUH�&$5�2:1� 'HYHORSPHQW�RI�FDU�RZQHUVKLS��(8�
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6RXUFH��(XURVWDW��'*9,,

2EMHFWLYH
• 5HGXFH�JURZWK�LQ�IOHHW�VL]H

• ,PSURYH�IOHHW�FRPSRVLWLRQ��H�J��DJH�

'HILQLWLRQ
• 9HKLFOH�IOHHW�VL]H�DQG�DYHUDJH�DJH��URDG��UDLO��DLU�YHKLFOHV�

3ROLF\�DQG�WDUJHWV
,QFUHDVLQJO\�WLJKW�UHJXODWLRQV�KDYH�UHVXOWHG�LQ�WKH�JUDGXDO�LQWURGXFWLRQ�RI�PRUH�IXHO�HIILFLHQW�
OHVV�SROOXWLQJ�DQG�QRLV\��DQG�JHQHUDOO\�VDIHU�URDG�YHKLFOHV��7KH�DYHUDJH�DJH�RI�WKH�YHKLFOH�IOHHW
LV�WKHUHIRUH�DQ�LQGLUHFW�LQGLFDWLRQ�RI�WKH�HQYLURQPHQWDO�SHUIRUPDQFH�RI�URDG�WUDQVSRUW�

$Q�ROGHU�IOHHW�JHQHUDWHV�PRUH�DWPRVSKHULF�HPLVVLRQV�WKDQ�D�\RXQJHU�RQH��EXW�PRUH�UDSLG
YHKLFOH�UHSODFHPHQW�KDV�D�GRZQVLGH�EHFDXVH�LW�LQFUHDVHV�WKH�DPRXQWV�RI�HQHUJ\�DQG�PDWHULDOV
XVHG�IRU�YHKLFOH�FRQVWUXFWLRQ��GLVPDQWOLQJ�DQG�UHF\FOLQJ��%HFDXVH�WKH�GLIIHUHQFHV�EHWZHHQ
ROGHU�YHKLFOHV�DQG�PRVW�QHZ�RQHV�DUH�VXEVWDQWLDO��D�\RXQJ�YHKLFOH�IOHHW�LV�OLNHO\�WR�KDYH�EHWWHU
RYHUDOO�HQYLURQPHQWDO�SHUIRUPDQFH�WKDQ�DQ�ROGHU�RQH��1R�(8�RU�0HPEHU�6WDWH�WDUJHWV
DSSHDU�WR�H[LVW�IRU�WKH�DYHUDJH�DJH�RI�WKH�YHKLFOH�IOHHW�

2SWLRQV�IRU�UHGXFLQJ�WKH�DYHUDJH�DJH�RI�WKH�YHKLFOH�IOHHW�LQFOXGH�

• KDYLQJ�KLJKHU�DQQXDO�WD[HV�RQ�ROGHU�WKDQ�QHZHU�YHKLFOHV�



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

• HQKDQFLQJ�LQVSHFWLRQ�DQG�PDLQWHQDQFH�UHTXLUHPHQWV��ZKLFK�ZLOO�PDNH�WKH�RSHUDWLRQ�RI
ROGHU�FDUV�PRUH�FRVWO\�DQG�HQFRXUDJH�WKHLU�UHSODFHPHQW�

7KH�VL]H�RI�WKH�YHKLFOH�IOHHW�LV�DQ�LPSRUWDQW�GHWHUPLQDQW�IRU�WUDQVSRUW�GHPDQG�DQG�WKXV�KDV
LPSRUWDQW�LPSOLFDWLRQV�IRU�WKH�HQYLURQPHQWDO�LPSDFWV�IURP�WUDQVSRUW��+RZHYHU��QR�WKHUH�DUH
QR�(8�RU�0HPEHU�6WDWH�WDUJHWV�UHODWLQJ�WR�WKH�VL]H�RI�WKH�YHKLFOH�IOHHW�

)LQGLQJV
• 6LQFH�������WKH�QXPEHU�RI�SDVVHQJHU�FDUV�LQ�WKH�(8�KDV�LQFUHDVHG�E\�D�IDFWRU������DQ

DYHUDJH�RI�������SHU�\HDU��6HYHUDO�IDFWRUV�KDYH�FRQWULEXWHG�WR�WKLV�JURZWK��WKH�PRVW
LPSRUWDQW�SUREDEO\�EHLQJ�LQFUHDVLQJ�LQFRPHV��WKH�UHODWLYH�SULFHV�RI�WUDQVSRUW��DQG�VRFLR�
HFRQRPLF�GHYHORSPHQWV�WKDW�HQFRXUDJH�WKH�XVH�RI�SULYDWH�FDUV�

• %HWZHHQ������DQG������WKH�JURZWK�LQ�WKH�QXPEHU�RI�SDVVHQJHU�FDUV�ZDV�KLJKHVW�LQ�*UHHFH
�������SHU�\HDU���3RUWXJDO��������SHU�\HDU��DQG�6SDLQ��������SHU�\HDU���7KHVH�FRXQWULHV�KDG
E\�IDU�WKH�ORZHVW�QXPEHUV�LQ�������7KH�0HPEHU�6WDWHV�ZLWK�WKH�ORZHVW�JURZWK�ZHUH�6ZHGHQ
�������SHU�\HDU���'HQPDUN��������SHU�\HDU��DQG�8.��������SHU�\HDU��

• :LWK�IHZ�H[FHSWLRQV��H�J��'HQPDUN�DQG�,WDO\���WKH�VWRFN�RI�SDVVHQJHU�FDUV�FRUUHODWHV�ZHOO
ZLWK�*'3�SHU�FDSLWD��,Q�������WKH�QXPEHU�RI�YHKLFOHV�SHU�LQKDELWDQW�UDQJHG�IURP�PRUH
WKDQ���SHU���LQKDELWDQWV�LQ�,WDO\��/X[HPERXUJ�DQG�*HUPDQ\��WR�IHZHU�WKDQ���SHU��
LQKDELWDQWV�LQ�*UHHFH�DQG�3RUWXJDO�

• $SSUR[LPDWHO\�����PLOOLRQ�ELF\FOHV�FRQWULEXWH�WR�PRELOLW\�LQ�DQ�HQYLURQPHQW�IULHQGO\
PDQQHU��6RXUFH��'*�7UDQVSRUW��

)LJXUH�$*(�(8� (VWLPDWHG�DYHUDJH�DJH�RI�WKH�(8����SDVVHQJHU�FDU�IOHHW��LQFOXGLQJ�WKH
IRUPHU�''5��DQG�RI�VRPH�QDWLRQDO�FDU�IOHHWV
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6RXUFH��(XURVWDW

7KH�DYHUDJH�DJH�RI�WKH�(XURSHDQ�SDVVHQJHU�FDU�IOHHW�LQFUHDVHG�IURP�����\HDUV������WR����
\HDUV�LQ�������ILJXUH�$*(�(8���6FKHPHV�IRU�DQ�DFFHOHUDWHG�SKDVH�RXW�RI�ROG�YHKLFOHV
LQWURGXFHG�LQ�YDULRXV�0HPEHU�6WDWHV�GXULQJ�WKH�����V��ZKLFK�SURYLGHG�ILQDQFLDO�LQFHQWLYHV�WR
VFUDS�ROG�YHKLFOHV�SURYLGHG�WKDW�D�QHZ�PRGHO�ZDV�ERXJKW��KDYH�QRW�ORZHUHG�DYHUDJH�DJH��7KLV
LV�SUREDEO\�EHFDXVH�WHFKQRORJLFDO�LPSURYHPHQWV�KDYH�H[WHQGHG�HQJLQH�DQG�FDU�ERG\�OLIH��DQG
EHFDXVH�RI�LQFUHDVHV�LQ�WKH�SDVVHQJHU�FDU�VWRFN��VHH�LQGLFDWRU����

• 6FUDSSLQJ�VFKHPHV�KDYH�EHHQ�XVHG�LQ�*UHHFH��'HQPDUN��,UHODQG�DQG�,WDO\�DQG�WKH�HIIHFW
FDQ�EH�VHHQ�LQ�ILJXUH�$*(�(8���VFKHPHV�ZHUH�RSHUDWLRQDO�LQ����������LQ�'HQPDUN�������
�����LQ�*UHHFH������������LQ�,UHODQG�DQG�����������LQ�,WDO\�

• 7KHUH�DUH�VLJQLILFDQW�YDULDWLRQV�LQ�WKH�DYHUDJH�DJH�RI�FDU�IOHHWV�DFURVV�(XURSH��ZLWK�WKH
ORZHVW�LQ�/X[HPERXUJ����\HDUV��DQG�WKH�KLJKHVW�LQ�3RUWXJDO�����\HDUV���,UHODQG�DQG



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

%HOJLXP�DOVR�KDYH�ORZ�DYHUDJH�DJHV�DQG�*UHHFH��)LQODQG�DQG�6ZHGHQ�KDYH�KLJK�DYHUDJH
DJHV��7KH�KLJK�DYHUDJH�DJH�LQ�3RUWXJDO�DQG�*UHHFH�UHODWHV�WR�JHQHUDO�HFRQRPLF�FRQGLWLRQV�
ZKLOH�WKH�KLJK�DJHV�LQ�6ZHGHQ�DQG�)LQODQG�DUH�SUREDEO\�D�FRQVHTXHQFH�RI�SHULRGV�RI
HFRQRPLF�UHFHVVLRQV�LQ�WKHVH�FRXQWULHV�LQ�WKH�HDUO\�����V��1HZ�UHJLVWUDWLRQV�DUH�KRZHYHU
JURZLQJ�DJDLQ�DQG�WKH�YHKLFOH�IOHHWV�DUH�JHWWLQJ�\RXQJHU

)XWXUH�ZRUN
• $�MRLQW�(XURVWDW�81(&(�(&07�VXUYH\�LV�FROOHFWLQJ�GDWD�RQ�WKH�DYHUDJH�DJHV�RI�GLIIHUHQW

W\SHV�RI�URDG�YHKLFOHV��7KH�QHZQHVV�RI�WKH�TXHVWLRQQDLUH�SUHFOXGHV�DQ�HDUO\�DVVHVVPHQW�RI
WUHQGV�DW�WKH�(8�OHYHO�

• 7KH�IHDVLELOLW\�RI�SURYLGLQJ�GDWD�RQ�DYHUDJH�DJH�IRU�IUHLJKW�WUDQVSRUW��IRU�H[DPSOH��OLJKW
DQG�KHDY\�GXW\�YHKLFOHV��DQG�RWKHU�WUDQVSRUW�PRGHV��DHURSODQHV�WUDLQV�DQG�VKLSV��QHHGV�WR
EH�LQYHVWLJDWHG�

'DWD
7+(�$9(5$*(�$*(�2)�7+(�3$66(1*(5�&$5�)/((7�,1�(8
81,7��<($56

1980 1985 1990 1991 1992 1993 1994 1995 1996 1997

Austria 5.7 6.2 6.5 6.4 6.4 6.5 6.6 6.8 6.8 7.0

Belgium 4.4 5.1 5.1 5.0    4.9 5.1 5.2 5.4 5.6 5.7

Denmark 6.5 6.9 7.8 8.0 8.3 8.6 8.3 8.3 8.3 8.2

Finland 6.7 7.2 6.9 7.4 8.1 8.3 8.7 9.1 9.5 9.6

France 5.6 6.1 6.2 6.2 6.3 6.5 6.6 6.7 6.7 7.0

Germany 5.3 5.9 6.1 8.0 7.4 6.9 6.9 6.8 6.7 6.7

Greece          7.4          8.7        10.1          9.6          9.0          8.9          9.3          9.4          9.5   n.a

Ireland          4.6          5.1          6.2          6.2          6.4          6.6          6.6          6.6          6.1          5.5

Italy          7.2          7.9          7.4          7.3          7.4          7.7          7.9          8.1          8.3          8.2

Luxembourg          3.6          3.4          3.2          3.1          3.2          3.5          3.7          3.9          4.1          4.3

Netherlands          4.7          5.5          5.9          6.0          6.1          6.4          6.6          6.8          6.9          7.0

Portugal          7.7          8.3          9.0          9.2          9.3          9.5          9.8        10.1        10.4        10.6

Spain 6.7 8.4 8.0 8.1 8.0 8.2 8.3 8.5 8.6 8.5

Sweden          6.4          7.1          7.4          8.2          8.2          8.9          9.0          9.6          9.5          9.8

United
Kingdom

         5.5          5.3          5.3          5.3          5.6          5.7          5.8          5.9          6.1          6.1

EU15 6.1  6.4 6.5    6.5  6.5 6.7 6.8 6.9 7.0   n.a

6RXUFH��(XURVWDW



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

,QGLFDWRU���� &RPSOLDQFH�ZLWK�HPLVVLRQ�VWDQGDUGV

.H\�PHVVDJH
• /HVV�WKDQ�KDOI�RI�WKH�SHWURO�HQJLQHG�YHKLFOH�IOHHW�LQ�WKH�(8�LV�ILWWHG�ZLWK�FDWDO\WLF

FRQYHUWHUV�

)LJXUH�(8�&$76� (VWLPDWHG�VKDUH�RI�SHWURO�FDUV�ILWWHG�ZLWK�FDWDO\WLF�FRQYHUWHU��(8�
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6RXUFH��3UHOLPLQDU\�GDWD�IURP�(XURVWDW

2EMHFWLYH
• ,PSURYH�FRPSOLDQFH�ZLWK�HPLVVLRQ�VWDQGDUGV

'HILQLWLRQ
• 6KDUH�RI�WKH�YHKLFOH�IOHHW�WKDW�FRPSOLHV�ZLWK�(8�HPLVVLRQ�VWDQGDUGV��(852�,�DQG�,,�

• 6KDUH�RI�DHURSODQH�IOHHW�WKDW�FRPSOLHV�ZLWK�,&$2�QRLVH�VWDQGDUGV��&KDSWHU�,��,,�DQG�,,,�

3ROLF\�DQG�WDUJHWV
(8�OHJLVODWLRQ�RQ�HPLVVLRQV�IURP�SDVVHQJHU�FDUV�RQO\�DSSOLHV�WR�QHZ�YHKLFOHV��8QWLO�WKH�ZKROH
IOHHW�LV�UHQHZHG��WKHUHIRUH��WKH�RYHUDOO�HIIHFW�RI�WKH�OHJLVODWLRQ�ZLOO�GHSHQG�RQ�WKH�UDWH�RI
SKDVH�RXW�RI�FDUV�WKDW�GR�QRW�FRPSO\�ZLWK�WKH�QHZ�VWDQGDUGV�

(8�OHJLVODWLRQ�RQ�HPLVVLRQV�IURP�QHZ�PRWRU�YHKLFOHV�KDYH�EHHQ�LQ�IRUFH�VLQFH�������6LQFH
�����LW�KDV�EHHQ�PDQGDWRU\�IRU�0HPEHU�6WDWHV��(8�VWDQGDUGV�GHSHQG�RQ�YHKLFOH�W\SH
�SDVVHQJHU�FDUV��OLJKW�FRPPHUFLDO�FDUV��KHDY\�GXW\�WUXFNV��DQG�IXHO�XVHG��SHWURO��GLHVHO��

3HWURO�YHKLFOHV�VWDQGDUGV�UHODWH�WR�&2��+&��DQG�12[��30�LV�DOVR�LQFOXGHG�IRU�GLHVHO�YHKLFOHV�
6WDQGDUGV�UHTXLULQJ�XVH�RI�FDWDO\WLF�FRQYHUWHUV�RQ�SHWURO�FDUV�ILUVW�FDPH�LQWR�IRUFH�LQ������ZLWK
(852�,��ZKLFK�ZDV�UHSODFHG�E\�(852�,,�LQ������(YHQ�VWULFWHU�VWDQGDUGV�KDYH�EHHQ�DJUHHG�
ZLWK�(852�,,,�DQG�(852�,9��FRPLQJ�LQWR�IRUFH�LQ������DQG������IRU�SDVVHQJHU�FDUV�DQG�LQ
�����DQG������IRU�OLJKW�FRPPHUFLDO�FDUV��&DWDO\WLF�FRQYHUWHU�UHVXOW�LQ�PDUNHG�UHGXFWLRQV�RI
&2��12

[
�DQG�K\GURFDUERQ�HPLVVLRQV�IURP�SHWURO�GULYHQ�FDUV�DQG�PRUH�HIILFLHQW�FDWDO\WLF

FRQYHUWHUV�ZLOO�HQVXUH�FRPSOLDQFH�ZLWK�WKH�IXWXUH���PRUH�VWULQJHQW��VWDQGDUGV�

)RU�KHDY\�GXW\�YHKLFOHV��VWDQGDUGV�UHODWH�WR�HPLVVLRQ�RI�&2��+&��12[�DQG�30��7KH�ILUVW
VWDQGDUGV�FDPH�LQWR�IRUFH�LQ�����ZLWK�(852����ZKLFK�ZDV�UHSODFHG�E\�(852�,�DQG�(852�,,�
LQ������DQG�������3URSRVDOV�IRU�(852�,,,��,9�DQG�9�IRU������������DQG������DUH�FXUUHQWO\
EHLQJ�GLVFXVVHG�



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

7KHUH�LV�KRZHYHU��QR�(8�OHJLVODWLRQ�RU�WDUJHWV�UHODWLQJ�WR�WKH�IUDFWLRQ�RI�WKH�YHKLFOH�IOHHW�WKDW
VKRXOG�PHHW�VWDQGDUGV��)UHQFK�OHJLVODWLRQ��KRZHYHU��UHTXLUHV������RI�QHZ�FDUV�SXUFKDVHG�E\
SXEOLF�ERGLHV�WR�HPSOR\�FOHDQHU�WHFKQRORJLHV�

$HURSODQHV�DUH�FODVVLILHG�DFFRUGLQJ�WR�,&$2�QRLVH�QRUPV��¶FKDSWHUV·���&KDSWHU�,,�LV�WKH
VWDQGDUG�RQ�QRLVH�DSSOLFDEOH�WR�MHW�SRZHUHG�DLUFUDIW�GHVLJQHG�EHIRUH�2FWREHU������DQG
&KDSWHU�,,,�LV�D�PRUH�VWULQJHQW�VWDQGDUG�DSSOLFDEOH�WR�WKRVH�GHVLJQHG�DIWHU�WKDW�GDWH��&KDSWHU
,�DHURSODQHV�KDYH�EHHQ�IRUELGGHQ�LQ�(XURSH�VLQFH�������ZKLOH�&KDSWHU�,,�DLUFUDIW�ZLOO�KDYH�WR
EH�SKDVHG�RXW�E\�������7KH�(8�KDV�LQWURGXFHG�OHJLVODWLRQ�IRU�IUHH]LQJ�WKH�UHJLVWUDWLRQ�DQG
XVH�RI�ROGHU�UH�FHUWLILHG�DHURSODQHV��XS�JUDGHG�ZLWK�KXVK�NLWV�RU�ORZ�E\�SDVV�UDWLR�HQJLQHV��DW
WKH�OHYHO�RI������

)LQGLQJV
• ,Q�������OHVV�WKDQ������RI�SHWURO�GULYHQ�FDUV�KDG�FDWDO\WLF�FRQYHUWHUV��GHVSLWH�VWHDG\�JURZWK

LQ�WKH�QXPEHU�RI�YHKLFOHV�FRPSO\LQJ�ZLWK�(852�VWDQGDUGV��7KHUH�DUH�ODUJH�GLIIHUHQFHV
EHWZHHQ�FRXQWULHV��ILJXUH�[[��

• ,Q������������RI�GLHVHO�GULYHQ�FDUV��EXW�RQO\������RI�KHDY\�GXW\�WUXFNV��FRPSOLHG�ZLWK
(852�,���'*�7UDQVSRUW�)DFW�6KHHW�

• ,Q�������&KDSWHU�,,,�DHURSODQHV�PDGH�XS�RYHU������RI�WKH�(8�IOHHW��&KDSWHU�,,�DERXW�����
&KDSWHU�,�RQO\�������WZR�DLUFUDIW��DQG�VXSHUVRQLF�DLUFUDIW��&RQFRUGH���������0RVW�RI�WKH
DHURSODQH�IOHHW�WKXV�FRPSOLHV�ZLWK�WKH�PRVW�VWULQJHQW�QRLVH�(8�VWDQGDUGV��7KH�SKDVH�RXW
RI�&KDSWHU�,,�DLUFUDIW�ZLOO�IXUWKHU�LPSURYH�WKH�DYHUDJH�QRLVH�SHUIRUPDQFH�RI�WKH�IOHHW�

)XWXUH�ZRUN
• $�MRLQW�(XURVWDW�81(&(�VXUYH\�FRYHULQJ����(XURSHDQ�FRXQWULHV�SURYLGHV�D�UDQJH�RI

LQIRUPDWLRQ�RQ�URDG�YHKLFOH�IOHHWV��7KH�VXUYH\�JLYHV�LQIRUPDWLRQ�RQ�WKH�QXPEHU�RI
SDVVHQJHU�FDUV�ILWWHG�ZLWK�FDWDO\WLF�FRQYHUWHUV�IRU�RQO\���FRXQWULHV��7KH�UHVSRQVH�UDWH�LV
H[SHFWHG�WR�LQFUHDVH�RQFH�D�TXHVWLRQ�RQ�FDWDO\WLF�FRQYHUWHUV�LV�LQFRUSRUDWHG�LQ�WKH�UHJXODU
FROOHFWLRQ�RI�WUDQVSRUW�VWDWLVWLFV��7LOO�WKHQ��FDWDO\WLF�FRQYHUWHU�ILJXUHV�DUH�(XURVWDW�HVWLPDWHV
EDVHG�RQ�WKH�HVWLPDWHG�DJH�GLVWULEXWLRQ�

• 0RUH�ZRUN�LV�QHHGHG�WR�SURYLGH�EHWWHU�GDWD�RQ�WKH�QXPEHU�RI�YHKLFOHV�PHHWLQJ�HPLVVLRQV
VWDQGDUGV�VXFK�DV�(852�,�DQG�,,�



*URXS����7HFKQRORJ\�DQG�XWLOLVDWLRQ�HIILFLHQF\

)LQDO�GUDIW���

'DWD

7DEOH������(VWLPDWHG�VKDUH�RI�SHWURO�HQJLQHG�FDUV�ILWWHG�ZLWK�FDWDO\WLF�FRQYHUWHU�LQ�(8

UNIT: %
1990 1991 1992 1993 1994 1995 1996 1997

Austria 35 37 40 48 56 63 71 76

Belgium 3 7 11 20 29 37 46 54

Denmark 2 4 6 12 23 32 41 50

Finland 2 5 7 12 17 23 29 37

France 3 5 8 15 23 30 38 43

Germany 26 32 38 44 48 52 56 60

Greece 9 18 28 34 38 43 47 51

Ireland 5 14 21 27 35 44 54 66

Italy 3 6 9 15 21 27 33 41

Luxembourg 5 12 17 30 41 52 62 70

Netherlands 32 40 48 53 59 65 71 76

Portugal 1 3 5 9 13 16 19 22

Spain 4 5 7 10 15 18 22 26

Sweden 4 8 11 20 30 40 52 67

United Kingdom 3 5 7 13 20 27 33 40

EU15 10 14 17 24 30 36 42 48

Source: Eurostat



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

*URXS��� �0DQDJHPHQW�LQWHJUDWLRQ

+RZ�HIIHFWLYHO\�DUH�HQYLURQPHQWDO�PDQDJHPHQW�DQG�PRQLWRULQJ�WRROV�EHLQJ
XVHG�WR�VXSSRUW�SROLF\�DQG�GHFLVLRQ�PDNLQJ"

,QGLFDWRUV�DQG�DVVHVVPHQW
7(50�LQGLFDWRUV 2EMHFWLYHV '36,5 $VVHVVPHQW

����,QWHJUDWHG�WUDQVSRUW�VWUDWHJLHV ,QWHJUDWH�HQYLURQPHQW�DQG
VDIHW\�FRQFHUQV�LQ�WUDQVSRUW
VWUDWHJLHV

5 K

����1DWLRQDO�PRQLWRULQJ�V\VWHPV 0RQLWRU�WKH�HIIHFWLYHQHVV�RI
WUDQVSRUW�DQG�HQYLURQPHQW
VWUDWHJLHV

5 K

����,PSOHPHQWDWLRQ�RI�VWUDWHJLF
������HQYLURQPHQWDO�DVVHVVPHQW
�������6($�

&DUU\�RXW�VWUDWHJLF
HQYLURQPHQWDO�DVVHVVPHQW�RI
WUDQVSRUW�SROLFLHV��SODQV�DQG
SURJUDPPHV

5 K

����8SWDNH�RI�HQYLURQPHQWDO
������PDQDJHPHQW�V\VWHPV

,PSURYH�WKH�HQYLURQPHQWDO
SHUIRUPDQFH�RI�WUDQVSRUW
EXVLQHVVHV

5 K

����3XEOLF�DZDUHQHVV�DQG
������EHKDYLRXU

5DLVH�SXEOLF�DZDUHQHVV�DQG
NQRZOHGJH

,PSURYH�ZLOOLQJQHVV�WR�FKDQJH
EHKDYLRXU

K

J�SRVLWLYH�WUHQG��PRYLQJ�WRZDUGV�REMHFWLYH���K�VRPH�SRVLWLYH�GHYHORSPHQW��EXW�LQVXIILFLHQW�WR�PHHW
REMHFWLYH���L�XQIDYRXUDEOH�WUHQG��ODUJH�GLVWDQFH�IURP�REMHFWLYH���"�TXDQWLWDWLYH�GDWD�QRW�DYDLODEOH�RU
LQVXIILFLHQW

3ROLF\�FRQWH[W
7KLV�JURXS�GHDOV�ZLWK�¶SROLF\�DQG�PDQDJHPHQW�LQWHJUDWLRQ·��L�H��WKH�GHYHORSPHQW�DQG
LPSOHPHQWDWLRQ�RI�QDWLRQDO�UHJLRQDO�LQWHJUDWHG�WUDQVSRUW�VWUDWHJLHV�DQG�PRQLWRULQJ�V\VWHPV�
DQG�WKH�XVH�RI�VWUDWHJLF�HQYLURQPHQWDO�DVVHVVPHQW�DQG�PDQDJHPHQW�V\VWHPV�DV�WRROV�IRU
SURPRWLQJ�HQYLURQPHQWDO�LQWHJUDWLRQ��$OO�WKHVH�LQGLFDWRUV�DUH�DOVR�LQIOXHQFHG�E\�SXEOLF
EHKDYLRXU��L�H��FKRLFHV�LQ�FDU�SXUFKDVLQJ��PRGDO�FKRLFHV��L�H��SULYDWH�YHUVXV�SXEOLF�WUDQVSRUW�
DQG�GULYLQJ�EHKDYLRXU��$Q�DQDO\VLV�RI�KRZ�EHKDYLRXU�FKDQJHV�ZLWK�LQFUHDVHG�DZDUHQHVV�RI
WUDQVSRUW�DQG�HQYLURQPHQW�SUREOHPV�WKHUHIRUH�\LHOGV�DGGLWLRQDO�LPSRUWDQW�LQIRUPDWLRQ�WKDW
FRXOG�KHOS�WR�WDUJHW�SROLFLHV�

7KHUH�DUH�IRXU�PDLQ�SROLF\�LQVWUXPHQWV�LQ�WKLV�JURXS�

• ,QWHJUDWLRQ�RI�WKH�HQYLURQPHQW�LQWR�VHFWRUDO�SROLFLHV�LV�VWDWHG�DV�D�SULRULW\�LQ�WKH
$PVWHUGDP�7UHDW\���������7KH�(XURSHDQ�&RXQFLO�DW�WKH�&DUGLII�6XPPLW��������XUJHG�WKH
&RPPLVVLRQ�DQG�WKH�WUDQVSRUW�PLQLVWHUV�WR�GHYHORS�DQG�LPSOHPHQW�LQWHJUDWHG�WUDQVSRUW
SROLFLHV�DQG�UHSRUW�UHJXODUO\��XVLQJ�LQGLFDWRUV��RQ�SURJUHVV�

• 6WUDWHJLF�(QYLURQPHQWDO�$VVHVVPHQW��6($��LV�FRQVLGHUHG�E\�WKH�&RPPLVVLRQ�WR�EH�D�NH\
LQVWUXPHQW�WR�SURPRWH�LQWHJUDWLRQ��&RPPLVVLRQ�&RPPXQLFDWLRQ�RQ�,QWHJUDWLRQ��������
7KH�SURSRVHG�'LUHFWLYH�RQ�6($�FRYHUV�WKH�WUDQVSRUW�VHFWRU��7KH�7(1�JXLGHOLQHV��'HFLVLRQ
RI�WKH�&RXQFLO�DQG�RI�WKH�(XURSHDQ�3DUOLDPHQW��������UHTXLUH�PHWKRGRORJLFDO�ZRUN�RQ
6($�RI�WKH�WUDQV�(XURSHDQ�7UDQVSRUW�QHWZRUN�



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

• 7KH�&RPPXQLW\·V�(FR�0DQDJHPHQW�DQG�$XGLWLQJ�6FKHPH��(0$6��DLPV�WR�SURPRWH�WKH
XVH�RI�HQYLURQPHQWDO�PDQDJHPHQW�V\VWHPV�DQG�DXGLWLQJ�DV�D�WRRO�IRU�V\VWHPDWLF�HYDOXDWLRQ
RI�HQYLURQPHQWDO�SHUIRUPDQFH�

• 7KH�&RQYHQWLRQ�RQ�DFFHVV�WR�LQIRUPDWLRQ��SXEOLF�SDUWLFLSDWLRQ�LQ�GHFLVLRQ�PDNLQJ�DQG
DFFHVV�WR�MXVWLFH�LQ�HQYLURQPHQWDO�PDWWHUV��$DUKXV�&RQYHQWLRQ��(&(�&(3�����FDOOV�IRU
EHWWHU�HQYLURQPHQWDO�HGXFDWLRQ�DQG�DZDUHQHVV�

.H\�)LQGLQJV

7DEOH�.(<�,1',&� ,QWHJUDWHG�WUDQVSRUW�SODQQLQJ�DQG�HQYLURQPHQWDO�PDQDJHPHQW

0HPEHU
6WDWH

,QWHJUDWHG
WUDQVSRUW
VWUDWHJLHV

1DWLRQDO
PRQLWRULQJ
V\VWHPV

,PSOHPHQWDWLRQ�RI
VWUDWHJLF

HQYLURQPHQWDO
DVVHVVPHQW

8SWDNH�RI
HQYLURQPHQWDO
PDQDJHPHQW
V\VWHPV

$XVWULD ✔ ✔ ✔

%HOJLXP 8' ✔

'HQPDUN ✔ ✔

)LQODQG ✔ ✔ ✔

)UDQFH 8' ✔ ✔

*HUPDQ\ ✔ ✔

*UHHFH

,UHODQG

,WDO\ ✔

/X[HPERXUJ 8'

1HWKHUODQGV ✔ ✔ ✔

3RUWXJDO

6SDLQ ✔

6ZHGHQ ✔ 8' ✔ ✔

8QLWHG
.LQJGRP

✔ ✔

127(��8'�~XQGHU�GHYHORSPHQW�

6RXUFH��(($�DQG�4XHVWLRQQDLUH�RQ�7UDQVSRUW�DQG�(QYLURQPHQW�6WUDWHJLHV�E\� WKH�&RPPXQLW\�([SHUW
*URXS�RQ�7UDQVSRUW�DQG�(QYLURQPHQW�6WUDWHJLHV

• )HZ�0HPEHU�6WDWHV�DUH�\HW�LPSOHPHQWLQJ�LQWHJUDWHG�WUDQVSRUW�DQG�HQYLURQPHQW�VWUDWHJLHV�
(LJKW�FRXQWULHV�DUH�LQ�WKH�FRXUVH�RI�GHYHORSLQJ�VXFK�VWUDWHJLHV��EXW�LQ�PRVW�FDVHV�WKH\�VWLOO
QHHG�WR�EH�IXOO\�DGRSWHG��IXQGHG�DQG�LPSOHPHQWHG�

• 2QO\�$XVWULD�DQG�)LQODQG�KDYH�DV�\HW�VHW�XS�LQGLFDWRU�UHSRUWLQJ�PHFKDQLVPV�DORQJ�WKH
OLQHV�RI�7(50��6ZHGHQ�LV�SODQQLQJ�WR�GR�VR��7KH�&DUGLII�3URFHVV�VKRXOG�SURYLGH�D�JUHDWHU
LPSHWXV�WR�UHSRUW�RQ�SURJUHVV�ZLWK�LQWHJUDWLRQ�DW�WKH�VHFWRUDO�OHYHO��7(50�FRXOG�EH�XVHG
DV�D�FRPPRQ�PRGHO�IRU�QDWLRQDO�DFWLYLWLHV��DQG�VKRXOG�EH�FORVHO\�FR�RUGLQDWHG�ZLWK�WKHP�

• $OWKRXJK�WKH�WUDQVSRUW�VHFWRU�LV�PRUH�DGYDQFHG�LQ�GHYHORSLQJ�6($�WKDQ�RWKHU�VHFWRUV��6($
LV�VWLOO�VHOGRP�XVHG�WR�DVVHVV�WUDQVSRUW�SROLFLHV�RU�SODQV�DW�D�VXIILFLHQWO\�HDUO\�VWDJH�RI
GHYHORSPHQW���6($�LV�EHJLQQLQJ�WR�EH�SXW�LQWR�SUDFWLFH�LQ�VHYHUDO�FRXQWULHV��GULYHQ�E\
SLRQHHULQJ�LQLWLDWLYHV�LQ�WKH�1RUGLF�0HPEHU�6WDWHV��WKH�1HWKHUODQGV�DQG�)UDQFH���EXW�WKHUH
LV�VHOGRP�D�SURSHU�OLQN�ZLWK�GHFLVLRQ�PDNLQJ��7KH�PDLQ�UHDVRQ�IRU�WKLV�LV�WKH�ODFN�RI�OHJDO
IUDPHZRUNV�DQG�WKH�SHUVLVWHQFH�RI�LQVWLWXWLRQDO�EDUULHUV��ZKLFK�KDPSHU�LWV�DFFHSWDQFH�DQG
DSSOLFDWLRQ�



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

• $W�WKH�FRPSDQ\�OHYHO��WKH�WUDQVSRUW�VHFWRU�LV�LQFUHDVLQJO\�DGRSWLQJ�HQYLURQPHQWDO
PDQDJHPHQW�V\VWHPV��QRWDEO\��,62�������DQG�(0$6��DV�D�FRVW�HIIHFWLYH�PHDQV�RI
LPSURYLQJ�HQYLURQPHQWDO�SHUIRUPDQFH��6XFK�PDQDJHPHQW�WRROV�FDQ�SURYLGH�PRUH�FRVW�
HIIHFWLYH�VROXWLRQV�WKDQ�HQG�RI�SLSH�PHDVXUHV�

• 7KH�HQYLURQPHQWDO�HIIHFWV�RI�WUDQVSRUW�DUH�RI�LQFUHDVLQJ�SXEOLF�FRQFHUQ�DQG�WKHUH�LV
JURZLQJ�VXSSRUW�IRU�LPSURYHPHQWV�LQ�SXEOLF�WUDQVSRUW�DQG�EHWWHU�IDFLOLWLHV�IRU�SHGHVWULDQV
DQG�F\FOLVWV��+RZHYHU��SULFLQJ�SROLFLHV�WR�UHVWUDLQ�FDU�XVH�DSSHDU�WR�UHFHLYH�OLWWOH�SXEOLF
VXSSRUW�



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

,QGLFDWRU���� ,PSOHPHQWDWLRQ�RI�LQWHJUDWHG�WUDQVSRUW�VWUDWHJLHV

.H\�PHVVDJH
• (LJKW�0HPEHU�6WDWHV�DUH�GHYHORSLQJ�LQWHJUDWHG�WUDQVSRUW�SROLFLHV��EXW�PRVW�KDYH�\HW�WR�EH

IXOO\�DSSURYHG��IXQGHG�DQG�LPSOHPHQWHG�

2EMHFWLYH
• 'HYHORS�DQG�LPSOHPHQW�LQWHJUDWHG�WUDQVSRUW�VWUDWHJLHV�

'HILQLWLRQ
• 1XPEHU�RI�0HPEHU�6WDWHV�ZKLFK�DUH�GHYHORSLQJ�DQG�LPSOHPHQWLQJ�LQWHJUDWHG�WUDQVSRUW

VWUDWHJLHV�

3ROLF\�DQG�WDUJHWV
,QWHJUDWLRQ�RI�HQYLURQPHQWDO�UHTXLUHPHQWV�DW�YDULRXV�OHYHOV�RI�WUDQVSRUW�SROLF\�PDNLQJ�DQG
SODQQLQJ�LV�RQO\�HIIHFWLYH�LI�SROLF\�PHDVXUHV�DUH�FRPELQHG�LQ�D�FRQVLVWHQW�VWUDWHJ\��7KH�QHHG
IRU�LQWHJUDWHG�VHFWRUDO�VWUDWHJLHV�ZDV�DOUHDG\�VWDWHG�LQ��($3�DQG�EHFDPH�D�KLJK�SULRULW\�ZLWK
WKH�$PVWHUGDP�7UHDW\��7KH�(XURSHDQ�&RXQFLO��DW�LWV�6XPPLW�LQ�&DUGLII�LQ�������UHTXHVWHG
WKH�&RPPLVVLRQ�DQG�WKH�WUDQVSRUW�PLQLVWHUV�WR�IRFXV�WKHLU�HIIRUWV�RQ�GHYHORSLQJ�LQWHJUDWHG
WUDQVSRUW�DQG�HQYLURQPHQW�VWUDWHJLHV��7KH�����������DFWLRQ�SODQ�RQ�WKH�&RPPRQ�7UDQVSRUW
3ROLF\��&73��LQFOXGHV�D�OLPLWHG�QXPEHU�RI�LQLWLDWLYHV�WRZDUGV�HQYLURQPHQWDO�LQWHJUDWLRQ��&(&�
�������$Q�RYHUYLHZ�RI�WKH�SULQFLSDO�LQLWLDWLYHV�WR�LQWHJUDWH�HQYLURQPHQWDO�FRQFHUQV�LQWR�WKH
WUDQVSRUW�VHFWRU�ZDV�SUHVHQWHG�DW�WKH�9LHQQD�(XURSHDQ�&RXQFLO�LQ�'HFHPEHU�������7KH
&RXQFLO�LGHQWLILHG�WUDQVSRUW�SULFLQJ�DQG�HQYLURQPHQWDO�FRVWV��WKH�UHYLWDOLVDWLRQ�RI�UDLO
WUDQVSRUW�DQG�WKH�SURPRWLRQ�RI�LQODQG�ZDWHUZD\V��PDULWLPH�WUDQVSRUW�DQG�FRPELQHG�WUDQVSRUW
DV�PDLQ�DUHDV�RI�DFWLRQ��$JDLQVW�WKLV�EDFNJURXQG��0HPEHU�6WDWH�LQLWLDWLYHV�JDLQ�LPSRUWDQFH
DQG�WKH�QHHG�IRU�FR�RUGLQDWHG�DFWLRQ�EHFRPHV�DSSDUHQW�

)LQGLQJV
$�SUHOLPLQDU\�VXUYH\�RI�0HPEHU�6WDWHV��WDEOH�75$16�675$7���LQ�WKH�FRQWH[W�RI�WKH�(($·V
FRQWULEXWLRQ�WR�WKH�*OREDO�$VVHVVPHQW��(($��������RI��($3��LGHQWLILHG�HLJKW�FRXQWULHV�WKDW�DUH
GHYHORSLQJ�LQWHJUDWHG�QDWLRQDO�WUDQVSRUW�VWUDWHJLHV��EXW�IRU�VHYHUDO�RI�WKHVH�LPSOHPHQWDWLRQ
KDV�\HW�WR�VWDUW�DQG��IXQGLQJ�KDV�VWLOO�WR�EH�HVWDEOLVKHG��



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

7DEOH�75$16�675$7� ,QWHJUDWHG�WUDQVSRUW�VWUDWHJLHV�LQ�0HPEHU�6WDWHV

,QWHJUDWHG

WUDQVSRUW

VWUDWHJ\

6FRSH�RI�SROLF\�PHDVXUHV�LQFOXGHG

GHPDQG

PDQDJHPHQW

LPSURYHPHQW

RI�PRGDO

VSOLW

HQYLURQPHQWDO

PHDVXUHV

VDIHW\

PHDVXUHV

$XVWULD $'

✓ ✓ ✓ ✓

%HOJLXP��)HGHUDO�

��%UXVVHOV

��)ODQGHUV 8'

��:DOORRQLD

'HQPDUN $'

✓ ✓ ✓ ✓

)LQODQG $'

✓ ✓ ✓

)UDQFH

*HUPDQ\

*UHHFH

,UHODQG

,WDO\

/X[HPERXUJ 8'

1HWKHUODQGV $'

✓ ✓ ✓ ✓

3RUWXJDO

6SDLQ

6ZHGHQ $'

✓ ✓ ✓ ✓

8QLWHG�.LQJGRP $'

✓ ✓ ✓ ✓
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6RXUFH��4XHVWLRQQDLUH�RQ�7UDQVSRUW�DQG�(QYLURQPHQW�6WUDWHJLHV�E\�WKH�&RPPXQLW\�([SHUW�*URXS�RQ
7UDQVSRUW�DQG�(QYLURQPHQW�6WUDWHJLHV

• %HOJLXP��)OHPLVK�UHJLRQ���7KH�'HSDUWPHQW�RI�(QYLURQPHQW�DQG�,QIUDVWUXFWXUH�LQ�WKH
)OHPLVK�5HJLRQ�LV�GHYHORSLQJ�D�SURSRVDO�IRU�D�6XVWDLQDEOH�0RELOLW\�3ODQ��ZKLFK�ZLOO
LQWHJUDWH�HQYLURQPHQWDO�FRQFHUQV�WKURXJK�YDULRXV�PHDVXUHV��7KLV�LV�H[SHFWHG�WR�EH
DGRSWHG�E\�WKH�)OHPLVK�3DUOLDPHQW�LQ������

• 'HQPDUN��7UDQVSRUW�������������IROORZHG�XS�WKH�*RYHUQPHQW·V�7UDQVSRUW�$FWLRQ�3ODQ�RI
������7KH������SODQ�WDEOHG�VSHFLILF�WDUJHWV�IRU�UHGXFLQJ�WKH�HQYLURQPHQWDO�LPSDFW�RI�WKH
WUDQVSRUW�VHFWRU��7KHVH�ZHUH�FRQILUPHG�LQ�7UDQVSRUW������DQG�UHODWH�PDLQO\�WR�DLU
SROOXWLRQ�DQG�QRLVH�SUREOHPV��(QYLURQPHQWDO�FRQVLGHUDWLRQV�DUH�QRUPDOO\�LQFOXGHG�LQ
GHFLVLRQ�PDNLQJ�RQ�WUDQVSRUW�VXSSO\�LQYHVWPHQWV��DQG�DOO�RWKHU�DUHDV�ZHUH�WUDQVSRUW�LV
OLNHO\�WR�KDYH�DQ�LPSDFW�RQ�VRFLHW\��

• )LQODQG��7KH�0LQLVWU\�RI�7UDQVSRUW�DQG�&RPPXQLFDWLRQV�LQLWLDWHG�WKH�$FWLRQ�3URJUDPPH
IRU�5HGXFLQJ�WKH�$GYHUVH�(IIHFWV�RI�7UDQVSRUW�WR�WKH�(QYLURQPHQW��������ZKLFK�VHWV�RXW
WKH�JRYHUQPHQW·V�HQYLURQPHQWDO�REMHFWLYHV�IRU�WKH�WUDQVSRUW�VHFWRU�WR�WKH�\HDU�������$
VHFRQG�DFWLRQ�SURJUDPPH�LV�FXUUHQWO\�XQGHU�SUHSDUDWLRQ��XQGHU�WKH�ZLGHU�IUDPHZRUN�RI
WKH�)LQQLVK�*RYHUQPHQW�3URJUDPPH�IRU�6XVWDLQDEOH�'HYHORSPHQW��,Q�������WKH�)LQQLVK
5DLO�$GPLQLVWUDWLRQ�FRPSOHWHG�WKHLU�HQYLURQPHQWDO�PDQDJHPHQW�V\VWHP�DQG�WKH�1DWLRQDO
%RDUG�RI�1DYLJDWLRQ�SXEOLVKHG�D�UHSRUW�RQ�HQYLURQPHQWDO�SROLF\�DQG�SURJUDPPHV�WKDW
SUHVHQWV�WKH�REMHFWLYHV�IRU�WKH�\HDUV������������$Q�(QYLURQPHQWDO�$YLDWLRQ�3ROLF\�LV�XQGHU



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

SUHSDUDWLRQ��)RU�WKH�)LQQLVK�5RDG�$GPLQLVWUDWLRQ��WKH�WKLUG�HQYLURQPHQWDO�SROLF\�ZDV
SUHSDUHG�LQ������

• 6ZHGHQ��EXLOGLQJ�RQ�WKH�ILQGLQJV�RI�WKH�HQYLURQPHQWDOO\�VXVWDLQDEOH�WUDQVSRUW��(67�
SURMHFW��7KH�6ZHGLVK�3DUOLDPHQW�DGRSWHG�WKH�ILUVW�QDWLRQDO�WUDQVSRUW�SROLF\�LQ������
,QWHJUDWLRQ�RI�HQYLURQPHQWDO�FRQFHUQV�LQWR�WUDQVSRUW�SROLF\�LV�VSHOOHG�RXW�LQ�WHUPV�RI�ILYH
JRDOV��DFFHVVLELOLW\��HIIHFWLYHQHVV��VDIHW\��JRRG�HQYLURQPHQW��DQG�UHJLRQDO�KDUPRQ\�
,QWHJUDWLRQ�RI�H[WHUQDO�FRVWV�KDV�EHHQ�D�SURPLQHQW�SROLF\�JRDO�VLQFH��������,QWHUPHGLDWH
REMHFWLYHV�ZHUH�GHFLGHG�E\�WKH�3DUOLDPHQW�HDUO\�LQ�������7KHVH�PDLQO\�FRYHU�DLU�HPLVVLRQV
DQG�QRLVH��7KH�ORQJ�WHUP�JRDO�RI�WUDQVSRUW�SROLF\�LV�WR�DFKLHYH�D�VXVWDLQDEOH�WUDQVSRUW
V\VWHP��ZLWK�LQWHUPHGLDWH�REMHFWLYHV�WR�UHGXFH�WKH�HQYLURQPHQWDO�LPSDFWV�RI�WUDIILF�LQ�WHUPV
RI�KHDOWK�HIIHFWV��HFRORJLFDO�LPSDFW���IUDJPHQWDWLRQ�RI�ODQGVFDSHV�DQG�ELRORJLFDO�GLYHUVLW\�

• 8QLWHG�.LQJGRP��7KH�'HSDUWPHQW�RI�(QYLURQPHQW��7UDQVSRUW�DQG�WKH�5HJLRQV�SXEOLVKHG
D�:KLWH�3DSHU�¶$�1HZ�'HDO�IRU�7UDQVSRUW·�ZKLFK�RXWOLQHV�WKH�*RYHUQPHQW·V�QHZ�LQWHJUDWHG
VXVWDLQDEOH�WUDQVSRUW�SROLF\��7KH�*RYHUQPHQW�LV�FXUUHQWO\�LQYHVWLJDWLQJ�ZD\V�IRU
LPSOHPHQWLQJ�DQG�IXQGLQJ�WKH�SROLF\��$Q�LQGHSHQGHQW�&RPPLVVLRQ�IRU�,QWHJUDWHG
7UDQVSRUW�KDV�EHHQ�HVWDEOLVKHG�WR�DGYLVH�RQ�LQWHJUDWLRQ�DW�WKH�QDWLRQDO�OHYHO��,Q�DGGLWLRQ�
¶6XVWDLQDEOH�'LVWULEXWLRQ��D�6WUDWHJ\·�VHWV�RXW�KRZ�JRYHUQPHQW�DQG�LQGXVWU\�ZLOO�ZRUN
WRJHWKHU�RYHU�WKH�QH[W�WHQ�\HDUV�WR�VXSSRUW�D�JURZLQJ�HFRQRP\�DQG�LPSURYH�WKH�TXDOLW\�RI
OLIH�

)XWXUH�ZRUN
0RUH�GHWDLOHG�LQIRUPDWLRQ�VKRXOG�EH�FROOHFWHG�WR�REWDLQ�D�PRUH�DFFXUDWH�SLFWXUH�RI�WKH�VWDWXV
RI�VWUDWHJLHV�LQ�0HPEHU�6WDWHV�DQG�DVVHVV�WKH�GHJUHH�WR�ZKLFK�WKH\�LQFOXGH�WKH�NH\�HOHPHQWV�RI
DQ�LQWHJUDWHG�VWUDWHJ\��DV�VHW�RXW�LQ�WKH�GHILQLWLRQ�RI�WKH�LQGLFDWRU�



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

,QGLFDWRU���� 1DWLRQDO�WUDQVSRUW�DQG�HQYLURQPHQW�PRQLWRULQJ�V\VWHPV

.H\�PHVVDJH
• 0RVW�FRXQWULHV�UHSRUW�WUDQVSRUW�DQG�HQYLURQPHQW�LQGLFDWRUV�XQGHU�VWDWH�RI�WKH�

HQYLURQPHQW�UHSRUWV�RU�UHSRUWV�RQ�HQYLURQPHQWDO�VXVWDLQDELOLW\�LQGLFDWRUV��2QO\�$XVWULD
DQG�)LQODQG�KDYH�DV�\HW�VHW�XS�LQGLFDWRU�UHSRUWLQJ�PHFKDQLVPV�DORQJ�WKH�OLQHV�RI�7(50�
6ZHGHQ�LV�SODQQLQJ�WR�GR�VR�

2EMHFWLYH
• 0RQLWRU�WKH�HIIHFWLYHQHVV�RI�WUDQVSRUW�VWUDWHJLHV�

'HILQLWLRQ
• 1XPEHU�RI�0HPEHU�6WDWHV�WKDW�KDYH�LPSOHPHQWHG�LQGLFDWRU�EDVHG�PRQLWRULQJ�V\VWHPV�IRU

WUDQVSRUW�DQG�WKH�HQYLURQPHQW�

3ROLF\�DQG�WDUJHWV
0RQLWRULQJ�DW�WKH�QDWLRQDO�OHYHO�LV�QHHGHG�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�QDWLRQDO�DQG
UHJLRQDO�SROLF\�PHDVXUHV�DQG�VWUDWHJLHV�LQ�PRUH�GHSWK�WKDQ�LV�SRVVLEOH�ZLWKLQ�7(50�
)ROORZLQJ�WKH�&DUGLII�DQG�9LHQQD�6XPPLWV��VRPH�FRXQWULHV�KDYH�VWDUWHG�SUHSDUDWRU\�ZRUN�WR
HVWDEOLVK�QDWLRQDO�LQGLFDWRU�EDVHG�PRQLWRULQJ�V\VWHPV��:KLOH�7(50�FDQ�VHUYH�DV�D�FRPPRQ
IUDPHZRUN��QDWLRQDO�UHSRUWV�DUH�H[SHFWHG�WR�EH�PRUH�GHWDLOHG��5HJXODU�XSGDWHV�RI�WKLV
LQGLFDWRU�VKRXOG�IDFLOLWDWH�FR�RUGLQDWLRQ�EHWZHHQ�7(50�DQG�QDWLRQDO�LQLWLDWLYHV�

)LQGLQJV
5HSRUWLQJ�RQ�WUDQVSRUW�DQG�WKH�HQYLURQPHQW�LQ�(8�0HPEHU�6WDWHV�ZDV�UHYLHZHG�LQ�WKH�7(50
IHDVLELOLW\�VWXG\��(50��������ZKLFK�H[DPLQHG�

• WKH�VWDWXV�RI�WUDQVSRUW�DQG�HQYLURQPHQW�LQGLFDWRUV�DQG�WKH�SURFHVVHV�XVHG�E\�0HPEHU
6WDWHV�WR�GHYHORS�WKHP�

• WKH�W\SH�RI�LQGLFDWRUV�GHYHORSHG�DQG�WKHLU�OLQNV�ZLWK�7(50�DQG�RWKHU�UHOHYDQW�LQGLFDWRUV�

7KH�ILQGLQJV�DUH�VXPPDULVHG�LQ�7DEOH�06�7(506�



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

7DEOH�06�7(506� 1DWLRQDO�WUDQVSRUW�DQG�HQYLURQPHQW�UHSRUWLQJ�PHFKDQLVPV

0HPEHU�6WDWH 7UDQVSRUW�LQFOXGHG�LQ

JHQHUDO�VWDWH�RI�WKH�

HQYLURQPHQW�UHSRUWLQJ

6HSDUDWH�WUDQVSRUW�DQG

HQYLURQPHQW�UHSRUWLQJ

,QGLFDWRU�VFRSH

HQYLURQPHQWDO

FRQVHTXHQFHV

DFFHVVLELOLW\ WUDQVSRUW

GHPDQG

WUDQVSRUW

VXSSO\

SULFH�VLJQDOV HIILFLHQF\

$XVWULD ✔ ✔ ✔ ✔ ✔

%HOJLXP ✔ ✔ ✔

'HQPDUN ✔ ✔ ✔ ✔ ✔ ✔ ✔

)LQODQG ✔ ✔ ✔ ✔ ✔ ✔ ✔

)UDQFH ✔ 8' ✔

*HUPDQ\ ✔ ✔ ✔ ✔ ✔

*UHHFH

,UHODQG ✔ ✔ ✔ ✔

,WDO\ ✔ ✔ ✔

/X[HPERXUJ ✔ ✔ ✔ ✔

1HWKHUODQGV ✔ ✔ ✔ ✔

3RUWXJDO ✔ ✔ ✔ ✔ ✔ ✔

6SDLQ ✔ ✔ ✔ ✔ ✔ ✔

6ZHGHQ ✔ 8' ✔ ✔ ✔ ✔

8QLWHG
.LQJGRP

✔ ✔ ✔ ✔ ✔ ✔
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*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

5HSRUWLQJ�YDULHV�EHWZHHQ�0HPEHU�6WDWHV��PRVW�FRXQWULHV�UHSRUW�WUDQVSRUW�DQG�HQYLURQPHQW
LQGLFDWRUV�XQGHU�VWDWH�RI�WKH�HQYLURQPHQW�UHSRUWV�RU�UHSRUWV�RQ�HQYLURQPHQWDO�VXVWDLQDELOLW\
LQGLFDWRUV��2QO\�$XVWULD�DQG�)LQODQG�KDYH��DV�\HW��VHW�XS�DQ�LQGLFDWRU�EDVHG��PRQLWRULQJ
V\VWHP�VSHFLILFDOO\�IRU�WUDQVSRUW��6ZHGHQ�LV�SODQQLQJ�WR�GR�VR��6LPLODU�LQLWLDWLYHV�DUH�OLNHO\�WR
LQFUHDVH�ZLWK�WKH�&DUGLII�3URFHVV�SURYLGLQJ�DQ�LPSHWXV�WR�UHSRUW�RQ�LQWHJUDWLRQ�DW�WKH�VHFWRUDO
OHYHO�

&RPSDULQJ�WKH�VFRSH�RI�WKH�QDWLRQDO�UHSRUWV�ZLWK�WKH�7(50�LQGLFDWRU�OLVW�VKRZV�WKDW�QDWLRQDO
UHSRUWV�PRVWO\�FRQFHQWUDWH�RQ�D�IHZ�LQGLFDWRUV�VXFK�DV�DLU�HPLVVLRQV��QRLVH��IXHO�SULFHV��WD[HV
DQG�OHQJWK�RI�URDG�LQIUDVWUXFWXUH��/HVV�IUHTXHQWO\�UHSRUWHG�LQGLFDWRUV�LQFOXGH�IUDJPHQWDWLRQ
RI�ODQG��XSWDNH�RI�FOHDQHU�IXHOV��SXEOLF�DZDUHQHVV�DQG�VXEVLGLHV�

,Q�WKH�PDMRULW\�RI�0HPEHU�6WDWHV�WKH�HQYLURQPHQW�PLQLVWU\�RU�HQYLURQPHQWDO�SURWHFWLRQ
DJHQF\�KDV�WDNHQ�WKH�OHDG�LQ�GHYHORSLQJ�VXVWDLQDELOLW\�UHSRUWLQJ�RU�VWDWH�RI�WKH�HQYLURQPHQW
UHSRUWV�DQG�LQGLFDWRUV��6\VWHPV�DUH�KRZHYHU�RIWHQ�GHYHORSHG�LQ�SDUWQHUVKLSV��H�J��LQ�6ZHGHQ
WKH�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�ZRUNV�FORVHO\�ZLWK�WKH�6ZHGLVK�,QVWLWXWH�IRU
&RPPXQLFDWLRQ�$QDO\VLV�

)LQODQG�LV�DQ�H[FHSWLRQ��WKH�0LQLVWU\�RI�7UDQVSRUW�DQG�&RPPXQLFDWLRQV�OLDLVHV�ZLWK�RWKHU
PLQLVWULHV�WR�FROOHFW�UHOHYDQW�VWDWLVWLFV���7KH�0LQLVWU\�RI�(QYLURQPHQW�LV�UHVSRQVLEOH�IRU
SURGXFLQJ�DQG�SXEOLVKLQJ�RWKHU�VWDWH�RI�WKH�HQYLURQPHQW�DQG�UHODWHG�LQGLFDWRU�UHSRUWV�

%R[�06�5(3� 0HPEHU�6WDWH�UHSRUWLQJ�V\VWHPV�RQ�WUDQVSRUW�DQG�HQYLURQPHQW
LQGLFDWRUV

$XVWULD

,Q������WKH�0LQLVWU\�RI�(QYLURQPHQW��<RXWK�DQG�)DPLO\�$IIDLUV�SXEOLVKHG�LWV�ILUVW
(QYLURQPHQWDO�%DODQFH�RI�7UDQVSRUW��$XVWULD����������7KH�DLP�ZDV�WR�SURYLGH�GDWD�DQG
DQDO\VHV�ZKLFK�FDQ�IHHG�LQWR�WKH�GHYHORSPHQW�RI�VWUDWHJLHV�WR�DFKLHYH�HQYLURQPHQWDOO\�VRXQG
WUDQVSRUW��7KH�UHSRUW�SUHVHQWV�WLPH�VHULHV�GDWD�IRU�WKH�NH\�SUHVVXUHV�WUDQVSRUW�H[HUWV�RQ�WKH
HQYLURQPHQW�DQG�DOORZV�VRPH�FRPSDULVRQV�E\�WUDQVSRUW�PRGH���,W�WDNHV�LQWR�DFFRXQW�WKH
HQYLURQPHQWDO�LPSDFWV�RI�DOO�WUDQVSRUW�UHODWHG�SURFHVVHV��IURP�WKH�PDQXIDFWXUH�RI�YHKLFOHV
DQG�SURYLVLRQ�RI�LQIUDVWUXFWXUH��WKURXJK�RSHUDWLRQ�DQG�PDLQWHQDQFH��WR�GLVSRVDO�

)LQODQG

)LQODQG�KDV�DQ�DFWLRQ�SURJUDPPH�DLPHG�DW�UHGXFLQJ�WKH�LPSDFWV�RI�WUDQVSRUW�RQ�WKH
HQYLURQPHQW���7KH�ILUVW�SURJUDPPH�UHSRUW�ZDV�SXEOLVKHG�LQ�������ZLWK�D�IROORZ�XS�LQ�����
ZKLFK�PRQLWRUHG�SURJUHVV�LQ�WHUPV�RI�VSHFLILF�REMHFWLYHV���7KH�LQIRUPDWLRQ�ZDV�TXDOLWDWLYH
UDWKHU�WKDQ�TXDQWLWDWLYH�DQG�)LQODQG�LV�GHYHORSLQJ�D�QHZ�SURJUDPPH�ZKLFK�LV�H[SHFWHG�WR�XVH
PRUH�TXDQWLWDWLYH�LQGLFDWRUV�DQG�PD\�LQFOXGH�VRPH�RI�WKRVH�XVHG�LQ�7(50�

6ZHGHQ

6ZHGHQ�LV�VHWWLQJ�XS�D�QHZ�V\VWHP�RI�UHSRUWLQJ�RQ�WUDQVSRUW��OHG�E\�WKH�6ZHGLVK�,QVWLWXWH�IRU
&RPPXQLFDWLRQ�$QDO\VLV��LQ�FR�RSHUDWLRQ�ZLWK�WKH�6ZHGLVK�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\
�(3$���7KLV�ZLOO�EULQJ�DOO�WUDQVSRUW�UHSRUWLQJ�SURFHGXUHV�WRJHWKHU�XQGHU�D�VLQJOH�IUDPHZRUN�
7KH�(3$�LV�FRPPLWWHG�WR�GHYHORSLQJ�LQGLFDWRUV�DQG�HQYLURQPHQWDO�REMHFWLYHV�E\�WKH�HQG�RI
������7KLV�UHSUHVHQWV�D�FKDQJH�IURP�WKH�H[LVWLQJ�V\VWHP�RI�WUDQVSRUW�DQG�HQYLURQPHQW
UHSRUWLQJ�LQ�6ZHGHQ�ZKLFK�KDV�LQYROYHG�WKH�1DWLRQDO�7UDQVSRUW�$GPLQLVWUDWLRQ�UHSRUWLQJ
VHSDUDWHO\�WR�WKH�JRYHUQPHQW�RQ�URDG��UDLO��VKLSSLQJ�DQG�DYLDWLRQ�RQ�DQ�DQQXDO�EDVLV�

6RXUFH��(50������



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

)XWXUH�ZRUN
• 8SGDWLQJ�WKLV�LQGLFDWRU�FRXOG�PRVW�HIIHFWLYHO\�EH�GRQH�WKURXJK�DQ�LQWHUDFWLYH�IRUXP�WR

ZKLFK�0HPEHU�6WDWHV�FRQWULEXWH�LQIRUPDWLRQ�RQ�WKHLU�WUDQVSRUW�DQG�HQYLURQPHQW�LQGLFDWRU
UHSRUWV��7KH�(($·V�LQWHUHVW�JURXS�RQ�7UDQVSRUW�DQG�(QYLURQPHQW��XQGHU�(QYLUR:LQGRZV�
FRXOG�EH�H[WHQGHG�IRU�WKLV�SXUSRVH�

• ,QIRUPDWLRQ�RQ�QDWLRQDO�WUDQVSRUW�DQG�HQYLURQPHQW�UHSRUWV�FRXOG�EH�LQWHJUDWHG�DQG�PDGH
DFFHVVLEOH�WKURXJK�WKH�(($·V�RQ�OLQH�GDWDEDVH�RQ�WKH�6WDWH�RI�WKH�(QYLURQPHQW�5HSRUWLQJ
,QIRUPDWLRQ�6\VWHP��6(5,6��



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

,QGLFDWRU���� ,PSOHPHQWDWLRQ�RI�VWUDWHJLF�HQYLURQPHQWDO�DVVHVVPHQW
�6($��LQ�WKH�WUDQVSRUW�VHFWRU

.H\�PHVVDJH
• $OWKRXJK�WKH�WUDQVSRUW�VHFWRU�LV�PRUH�DGYDQFHG�LQ�GHYHORSLQJ�6($�WKDQ�RWKHU�VHFWRUV��WKLV

LQVWUXPHQW�LV�VWLOO�VHOGRP�XVHG�WR�DVVHVV�DQG�JXLGH�GHFLVLRQV�RQ�WUDQVSRUW�SROLFLHV��SODQV�RU
SURJUDPPHV�

2EMHFWLYH
• &DUU\�RXW�6($�DW�(8��QDWLRQDO��UHJLRQDO�DQG�ORFDO�SROLF\�DQG�SODQQLQJ�OHYHOV

'HILQLWLRQ
• 1XPEHU�RI�0HPEHU�6WDWHV�ZLWK�OHJLVODWLRQ�RU�RWKHU�IRUPDO�SURYLVLRQV�WKDW�PDNH��6($�RI

FHUWDLQ�WUDQVSRUW�SROLFLHV��SODQV�DQG�SURJUDPPHV�PDQGDWRU\�

• 1XPEHU�RI�0HPEHU�6WDWHV�WKDW�SXW�6($�LQ�SUDFWLFH�IRU�FHUWDLQ�WUDQVSRUW�SODQV�RU�SROLFLHV�
HLWKHU�RQ�D�PDQGDWRU\�RU�D�YROXQWDU\�EDVLV�

3ROLF\�DQG�WDUJHWV
(QYLURQPHQWDO�LPSDFW�DVVHVVPHQW��(,$��LV�FDUULHG�RXW�URXWLQHO\�IRU�ODUJH�WUDQVSRUW
LQIUDVWUXFWXUH�SURMHFWV��LQ�DFFRUGDQFH�ZLWK�QDWLRQDO�OHJLVODWLRQ�DQG�(8�'LUHFWLYH���������
+RZHYHU��FXUUHQW�SUDFWLFH�VKRZV�WKDW�(,$�KDV�VHYHUH�OLPLWDWLRQV��(,$�LV�OLQNHG�WR�WKH�ODVW�VWHS
LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV��L�H��SURMHFW�DXWKRULVDWLRQ��DW�ZKLFK�SRLQW�LW�LV�RIWHQ�WRR�ODWH�WR
FRQVLGHU�PRUH�VWUDWHJLF�DOWHUQDWLYHV�VXFK�DV�PRGDO�DQG�URXWH�FKRLFHV��7KH�HIIHFW�RI�(,$V�LV
WKHUHIRUH�PRVWO\�OLPLWHG�WR�DGGLQJ�FHUWDLQ��WHFKQRORJLFDO��PLWLJDWLRQ�PHDVXUHV�WR
LQIUDVWUXFWXUH�GHVLJQ�DQG�LPSOHPHQWDWLRQ��H�J��QRLVH�VFUHHQV��WXQQHOV���)XUWKHUPRUH��SURMHFW
(,$V�IDLO�WR�DFFRXQW�IRU�FXPXODWLYH�HIIHFWV��L�H��WKH�FRPELQHG�HIIHFWV�RI�VHYHUDO�WUDQVSRUW
SURMHFWV��

,QWHUQDWLRQDOO\��WKHUH�LV�D�JURZLQJ�FRQVHQVXV�WKDW�6($�RI�QDWLRQDO�UHJLRQDO�ORFDO�WUDQVSRUW
�DQG�UHODWHG�VSDWLDO��SROLFLHV��SODQV�DQG�SURJUDPPHV�LV�HVVHQWLDO�WR�HQVXUH�WKDW�HQYLURQPHQWDO
FRQVLGHUDWLRQV�DUH�LQFRUSRUDWHG�DW�DOO�OHYHOV�RI�GHFLVLRQ�PDNLQJ��6($�KHOSV�WR�HQVXUH�WKDW�WKH
HQYLURQPHQWDO�FRQVHTXHQFHV�RI�SROLFLHV��SODQV�RU�SURJUDPPHV�DUH�LGHQWLILHG�EHIRUH�DGRSWLRQ�
WKDW�IHDVLEOH�DOWHUQDWLYHV�DUH�SURSHUO\�FRQVLGHUHG�DQG�WKDW�WKH�SXEOLF�DQG�HQYLURQPHQWDO
DXWKRULWLHV�DUH�IXOO\�LQYROYHG�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV��6($�WKXV�FRQVWLWXWHV�DQ
LPSRUWDQW�WRRO�IRU�LQWHJUDWLRQ��DV�KDV�EHHQ�UHFRJQLVHG�E\�WKH���($3��WKH�$PVWHUGDP�7UHDW\
DQG�WKH�&RPPLVVLRQ·V�&RPPXQLFDWLRQ�RQ�LQWHJUDWLRQ��7KH�3URSRVDO�IRU�D�'LUHFWLYH�RQ�WKH
HQYLURQPHQWDO�DVVHVVPHQW�RI�SODQV�DQG�SURJUDPPHV�DOVR�DSSOLHV�WR�VHFWRUDO�SODQV��LQFOXGLQJ
WKH�WUDQVSRUW�VHFWRU��

6($�LV�SDUWLFXODUO\�XVHIXO�LQ�DVVLVWLQJ�GHFLVLRQV�RQ�D�PXOWL�PRGDO�DSSURDFK���,W�KHOSV�WR
VWUXFWXUH�DQG�IRFXV�HQYLURQPHQWDO�DQDO\VLV�RQ�WKH�NH\�HQYLURQPHQWDO�EHQHILWV�DQG�FRVWV�RI
HDFK�WUDQVSRUW�PRGH��E\�FRPSDULQJ�DOWHUQDWLYH�SODQQLQJ�DQG�PDQDJHPHQW�RSWLRQV�LQ�DQ
LQWHJUDWHG�ZD\�DQG�SURYLGLQJ�WKH�GHFLVLRQ�PDNHUV�ZLWK�WKH�UHOHYDQW�LQIRUPDWLRQ�WR�WDNH�WKH
PRVW�VXVWDLQDEOH�GHFLVLRQ�

)LQGLQJV
)RXU�FRXQWULHV��'HQPDUN��)LQODQG��,WDO\�DQG�7KH�1HWKHUODQGV��KDYH�DOUHDG\�DQWLFLSDWHG�(&
OHJLVODWLRQ�DQG�KDYH�JHQHUDO�UHTXLUHPHQWV�LQ�SODFH�IRU�6($�IRU�SROLFLHV��SODQV�DQG
SURJUDPPHV��6($�IRU�WKH�WUDQVSRUW�VHFWRU�LV�PDQGDWRU\�LQ�'HQPDUN��)LQODQG��)UDQFH�DQG
6ZHGHQ�



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

6HYHUDO�H[DPSOHV�RI�6($�SUDFWLFH�LQ�WKH�WUDQVSRUW�VHFWRU�KDYH�EHHQ�LGHQWLILHG��VHH�%R[�[[��
+RZHYHU��PDQ\�DUH�SLORW�RU�PHWKRGRORJLFDO�VWXGLHV�ZKLFK�ODFN�D�OLQN�ZLWK�DFWXDO�GHFLVLRQ�
PDNLQJ��0RVW�H[DPSOHV�DUH�IRU�URDG�SURJUDPPHV��EHFDXVH�URDG�WUDQVSRUW�DQG�LQIUDVWUXFWXUH
KDV�D�GRPLQDQW�SRVLWLRQ�LQ�PRVW�WUDQVSRUW�V\VWHPV��7KH�*HUPDQ�%XQGHVYHUNKHUZHJHSODQ�LV
RQH�RI�WKH�IHZ�PXOWL�PRGDO�DVVHVVPHQW�IUDPHZRUNV�XVHG�WR�DSSUDLVH�WKH�GHYHORSPHQW�RI
QDWLRQDO�WUDQVSRUW�LQIUDVWUXFWXUH�QHWZRUNV��,Q�)UDQFH��D�PXOWL�PRGDO�DSSURDFK�WR�6($�LV�XVHG
IRU�DVVHVVLQJ�WUDQVSRUW�RSWLRQV�IRU�ODUJH�FRUULGRUV��DQG�PHWKRGV�DUH�EHLQJ�GHYHORSHG�IRU
DVVHVVLQJ�WKH�QDWLRQDO�URDG�DQG�UDLO�PDVWHU�SODQV��0LQLVWqUH�GH�O·$PHQDJHPHQW�GX�WHUULWRLUH�HW
GH�O·HQYLURQQHPHQW���������,Q�6ZHGHQ��GHYHORSPHQW�SODQV�IRU�UDLOZD\V�DQG�URDGV�DUH
VHSDUDWH��DOWKRXJK�FRYHULQJ�WKH�VDPH�WLPH�SHULRGV��7KLV�LV�DOVR�WKH�FDVH�LQ�PDQ\�(XURSHDQ
FRXQWULHV�DQG�UHIOHFWV�WKH�IDFW�WKDW�SODQV�DUH�SURGXFHG�E\�GLIIHUHQW�VHFWRUDO�DXWKRULWLHV��7KLV
GHPRQVWUDWHV�WKH�ODFN�RI�FR�RUGLQDWLRQ�DQG�FRQVLVWHQF\�DFURVV�PRGHV�ZKLFK�SHUVLVWV�LQ�PDQ\
FRXQWULHV��DQG�ZKLFK�KDPSHUV�D�PXOWL�PRGDO�DSSURDFK�

$W�WKH�(8�OHYHO��6($�IRU�WKH�PXOWL�PRGDO�WUDQV�(XURSHDQ�WUDQVSRUW�QHWZRUN��7(1��KDV�EHHQ
XQGHU�GLVFXVVLRQ�IRU�VHYHUDO�\HDUV��,Q������WKH�:KLWH�3DSHU�RQ�WKH�&73�VWDWHG�WKDW�6($�ZRXOG
EH�FDUULHG�RXW�IRU�DOO�PDMRU�LQIUDVWUXFWXUH�LQYHVWPHQW�SODQV��6R�IDU��WKH�&RPPLVVLRQ�KDV
IRFXVHG�PDLQO\�RQ�PHWKRGRORJLFDO�ZRUN��,Q�������DQ�6($�ZRUN�SURJUDPPH�IRU�7(1�ZDV�VHW
XS��IROORZLQJ�WKH�SURYLVLRQV�RI�WKH�UHFHQW�&RPPXQLW\�JXLGHOLQHV�RQ�7(1��ZKLFK�UHTXLUH�WKDW
WKH�&RPPLVVLRQ�GHYHORSV�PHWKRGV�IRU�WKH�6($�RI�WKH�ZKROH�7(1�DQG�IRU�FRUULGRU
DVVHVVPHQWV���,Q�WKLV�FRQWH[W��WKH�&RPPLVVLRQ�LV�XQGHUWDNLQJ�D�SLORW�6($�RI�WKH�ZKROH�PXOWL�
PRGDO�7(1��WRJHWKHU�ZLWK�YDULRXV�WUDQVSRUW�FRUULGRU�DVVHVVPHQWV��LQ�FR�RSHUDWLRQ�ZLWK�WKH
0HPEHU�6WDWHV���,Q�DGGLWLRQ��D�PHWKRGRORJLFDO�KDQGERRN�KDV�EHHQ�GHYHORSHG��ZKLFK�SURYLGHV
SUDFWLFDO�JXLGDQFH�IRU�WUDQVSRUW�QHWZRUN�DQG�FRUULGRU�6($V��,W�LV�QRW�\HW�FOHDU�ZKHWKHU�DQG
KRZ�WKH�&RPPLVVLRQ�DQG�WKH�0HPEHU�6WDWHV�LQWHQG�WR�SXW�WKLV�H[SHULHQFH�LQWR�SUDFWLFH�

)XWXUH�ZRUN
&UHDWLRQ�RI�D�UHSRVLWRU\�RI�LQIRUPDWLRQ�RQ�6($�LQ�WKH�WUDQVSRUW�VHFWRU�VKRXOG�KHOS�WR�WUDFN
SURJUHVV�DQG�VHFXUH�GHPDQG�GULYHQ�GDWD�FROOHFWLRQ��7KLV�ZRXOG�DOORZ�PRQLWRULQJ�RI�WKH
SURFHVV�DQG�SURYLGH�D�VRXQG�EDVLV�IRU�GHYHORSLQJ�DQG�LPSURYLQJ�6($�SUDFWLFH�
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7DEOH�06�6($ 8SWDNH�RI�6($�LQ�WKH�WUDQVSRUW�VHFWRU��OHJDO�UHTXLUHPHQWV�DQG
�PDQGDWRU\�RU�YROXQWDU\��DSSOLFDWLRQV

0HPEHU�6WDWH *HQHUDO
OHJDO�6($
SURYLVLRQV

/HJLVODWLRQ�RU�RWKHU
SURYLVLRQV�ZKLFK�UHTXLUH
6($�IRU�WUDQVSRUW

([DPSOHV�RI�6($�DSSOLFDWLRQ�LQ�WUDQVSRUW�VHFWRU
�PDQGDWRU\�RU�YROXQWDU\�

$XVWULD QR 3LORW�6($�'DQXEH�7(1�FRUULGRU��RQJRLQJ

%HOJLXP

%UXVVHOV�UHJLRQ QR

)OHPLVK�UHJLRQ LQ
SUHSDUDWLRQ

+LJK�VSHHG�UDLO�URXWHV�$QWZHUS�5RWWHUGDP������

:DOORRQ�UHJLRQ QR

'HQPDUN \HV *RYHUQPHQW�GHFUHH
�������

6HSDUDWH�*RYHUQPHQW
GHFLVLRQV

7UDQVSRUW�����

7KH�2GHQVH�6YHQGERUJ�PRWRUZD\�SURMHFW�
H[WHQGHG�LQWR�D�WUDQVSRUW�FRUULGRU�6($�UDLO�URDG
������QRW�PDQGDWRU\�

7KH�6WDWH�%XGJHW�6($�������LQFOXGHV�WUDQVSRUW�

)LQODQG \HV (,$�$FW�������

*RYHUQPHQW�'HFLVLRQ

7KH�)LQQLVK�SDUW�RI�WKH�1RUGLF�7ULDQJOH������

6($�RI�WKH�5RDG�$GPLQLVWUDWLRQ���\HDU�DFWLRQ
SODQ��YDULRXV�YHUVLRQV�IRU�HDFK�XSGDWH�VLQFH�����

6($�RI�WKH�+ PH�5HJLRQDO�5RDG�$GPLQLVWUDWLRQ
ORQJ�UDQJH�SODQ��EHLQJ�ILQDOLVHG������

6($�RI�WKH�1DWLRQDO�5RDG�$GPLQLVWUDWLRQ�ORQJ
UDQJH�SODQ��XQGHU�SUHSDUDWLRQ������

)UDQFH QR /RL�G�RULHQWDWLRQ�UHODWLYH
�O�DP QDJHPHQW�HW�DX
G YHORSSHPHQW�GXUDEOH
GX�WHUULWRLUH��LQ
SUHSDUDWLRQ

&LUFXODLUH�RI�0LQLVWU\�RI
3XEOLF�:RUNV����
1RYHPEHU�����

,QWHUPRGDO�SURSRVDOV�IRU�WKH�$��$��5RXWH

3LORW�6($�RI�&RUULGRU�1RUG�7(1������

7UDQVSRUW�VWUXFWXUH�SODQ

*HUPDQ\ QR 1RUWK�5KHLQ�:HVWIDOHQ�5RDG�SURJUDPPH

)HGHUDO�WUDQVSRUW�LQIUDVWUXFWXUH�SODQ

*UHHFH QR

,UHODQG \HV 'XEOLQ�7UDQVSRUWDWLRQ�,QLWLDWLYH

Italy in preparation High speed rail programme assessment

Luxembourg yes

1HWKHUODQGV \HV (,$�GHFUHH

7UDF ZHW

6HFRQG�7UDQVSRUW�6WUXFWXUH�3ODQ

%HWXZHOLMQ

0RELOLW\�SODQ�5DQGVWDG��6:%�QRWLWLH��6DPHQ
:HUNHQ�DDQ�%HUHLNEDDUKHLG�

6WUXFWXUH�VFKHPH�&LYLO�DYLDWLRQ�DLUSRUWV��LQ
SUHSDUDWLRQ�

3RUWXJDO QR

6SDLQ \HV
�UHJLRQDO�

)LIWHHQ�\HDU�PXOWLPRGDO�1DWLRQDO�7UDQVSRUW�3ODQ
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0HPEHU�6WDWH *HQHUDO
OHJDO�6($
SURYLVLRQV

/HJLVODWLRQ�RU�RWKHU
SURYLVLRQV�ZKLFK�UHTXLUH
6($�IRU�WUDQVSRUW

([DPSOHV�RI�6($�DSSOLFDWLRQ�LQ�WUDQVSRUW�VHFWRU
�PDQGDWRU\�RU�YROXQWDU\�

6ZHGHQ QR 6HSDUDWH�*RYHUQPHQW
GHFLVLRQV

7KH�6WRPQ WVSODQ����������

7KH�*RWKHQEXUJ�- QN SLQJ�WUDQVSRUW�FRUULGRU
SLORW�6($�����

1DWLRQDO�URDG�WUDQVSRUW�V\VWHP�SODQ�����

1DWLRQDO�UDLO�WUDQVSRUW�V\VWHP�SODQ�����

7KH�6ZHGLVK�1DWLRQDO�&RPPXQLFDWLRQV
&RPPLWWHH�SURJUDPPH�~1HZ�GLUHFWLRQV�WR
WUDQVSRUW�SROLF\���1\�NXUV�L�WUDILNSROLWLNHQ������

8QLWHG�.LQJGRP QR 6HWWLQJ�)RUWK��6WUDWHJLF�$VVHVVPHQW

3LORW�6($�7(1�WUDQV�3HQQLQH�FRUULGRU

6RXUFH�� �DGDSWHG�IURP�(($������



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

,QGLFDWRU���� 8SWDNH�RI�HQYLURQPHQWDO�PDQDJHPHQW�V\VWHPV�E\
WUDQVSRUW�FRPSDQLHV

.H\�PHVVDJH
• 7KHUH�DUH�����WUDQVSRUW�FRPSDQLHV�ZLWK�(XURSHDQ�(FR�0DQDJHPHQW�DQG�$XGLW�6FKHPH

�(0$6��FHUWLILFDWLRQ�LQ���0HPEHU�6WDWHV��0RVW�RI�WKHVH�DUH�LQ�*HUPDQ\�

2EMHFWLYH
· ,PSURYH�WKH�HQYLURQPHQWDO�SHUIRUPDQFH�RI�WUDQVSRUW�EXVLQHVVHV�

'HILQLWLRQ
· 1XPEHU�RI�WUDQVSRUW�FRPSDQLHV�WKDW�KDYH�DGRSWHG�HQYLURQPHQWDO�PDQDJHPHQW�V\VWHPV�

3ROLF\�DQG�WDUJHWV
(QYLURQPHQWDO�PDQDJHPHQW�V\VWHPV�KHOS�FRPSDQLHV�WR�FRPSO\�ZLWK�FXUUHQW�DQG�SUREDEOH
IXWXUH�OHJLVODWLYH�UHTXLUHPHQWV�DQG�LPSURYH�HQYLURQPHQWDO�SHUIRUPDQFH��&HUWLILFDWLRQ�ZLWK�DQ
HQYLURQPHQWDO�PDQDJHPHQW�VWDQGDUG��VXFK�DV�WKH�LQWHUQDWLRQDO�,62��������(0$6��DQG
%ULWLVK�6WDQGDUG�%6�������FDQ�LQFUHDVH�D�FRPSDQ\·V�VKDUH�YDOXH��(0$6�LV�WKH�PRVW�VWULQJHQW
RI�WKH�WKUHH�VWDQGDUGV��%R[�[[�VKRZV�WKH�H[WHQW�WR�ZKLFK�VXFK�V\VWHPV�DUH�XVHG�E\�WKH�DYLDWLRQ
VHFWRU�

7KH�UHJXODWLRQ�RQ�(0$6�ZDV�DGRSWHG�E\�WKH�(XURSHDQ�&RXQFLO�LQ�������,W�HVWDEOLVKHV�D
YROXQWDU\�VFKHPH��EDVHG�RQ�KDUPRQLVHG�SULQFLSOHV�WKURXJKRXW�WKH�(8��RSHQ�WR�FRPSDQLHV�LQ
WKH�LQGXVWULDO�VHFWRU��7R�SDUWLFLSDWH�LQ�(0$6�D�FRPSDQ\�PXVW�DGRSW�DQ�HQYLURQPHQWDO�SROLF\�
UHYLHZ�HQYLURQPHQWDO�SHUIRUPDQFH�DW�WKH�VLWH�LQ�TXHVWLRQ��GHYHORS�DQ�HQYLURQPHQWDO
PDQDJHPHQW�V\VWHP�DQG�SODQ�RI�DFWLRQ�LQ�OLJKW�RI�WKH�ILQGLQJV�RI�WKH�UHYLHZ��DXGLW�WKH�V\VWHP
DQG�SXEOLVK�DQ�VWDWHPHQW�RI�SHUIRUPDQFH�RI�WKH�VLWH��$�TXDOLILHG�WKLUG�SDUW\�FKHFNV�WKH�V\VWHP
DQG�WKH�VWDWHPHQW�WR�VHH�LI�WKH\�PHHW�(0$6�UHTXLUHPHQWV��,I�VR��WKH\�DUH�YDOLGDWHG�DQG�WKH
VLWH�FDQ�EH�UHJLVWHUHG��$�UHJLVWHUHG�VLWH�JHWV�D�VWDWHPHQW�RI�SDUWLFLSDWLRQ�ZKLFK�WKH�FRPSDQ\
FDQ�XVH�WR�SURPRWH�LWV�SDUWLFLSDWLRQ�LQ�WKH�VFKHPH�

(0$6�LV�FXUUHQWO\�IRUPDOO\�UHVWULFWHG�WR�LQGXVWULDO�VLWHV��EXW�VRPH�0HPEHU�6WDWHV�KDYH�DSSOLHG
(0$6�SULQFLSOHV�WR�WKH�WUDQVSRUW�VHFWRU��7KH�QHZ�(0$6�5HJXODWLRQ��H[SHFWHG�WR�HQWHU�LQWR
IRUFH�LQ�HDUO\�������ZLOO�H[SDQG�WKH�VFRSH�RI�WKH�VFKHPH�WR�DOO�HFRQRPLF�DFWLYLWLHV�ZLWK�DQ
LPSDFW�RQ�WKH�HQYLURQPHQW��WKXV�IRUPDOO\�FRYHULQJ�WUDQVSRUW�

)LQGLQJV
7KHUH�DUH�����WUDQVSRUW�FRPSDQLHV�ZLWK�(0$6�FHUWLILFDWLRQ�LQ���0HPEHU�6WDWHV��WDEOH�06�
(06���0RVW�RI�WKHVH�DUH�LQ�*HUPDQ\��UHIOHFWLQJ�WKH�NH\�UROH�RI�*HUPDQ\�LQ�GHYHORSLQJ�(0$6�
6HYHQ�0HPEHU�6WDWHV�KDYH�QR�FRPSDQLHV�ZLWK�(0$6�FHUWLILFDWLRQ�LQ�WKLV�VHFWRU��EXW�WKLV�PD\
VLPSO\�LQGLFDWH�D�VKRUWDJH�RI�FRPSDQLHV�RI�WKH�ULJKW�VL]H�DQG�QDWXUH�WR�DGRSW�(0$6��WKH
V\VWHP�LV�PRUH�OLNHO\�WR�EH�DGRSWHG�E\�ODUJHU�FRPSDQLHV���UDWKHU�WKDQ�D�ODFN�RI�LQWHUHVW�LQ
LQWHJUDWLRQ�

'XEOLQ·V�DLUSRUW�ZDV�WKH�ILUVW�,62�FHUWLILHG�DLUSRUW�LQ�(XURSH��2FWREHU��������IROORZHG�E\
$PVWHUGDP·V��$SULO�������DQG�+DPEXUJ·V��-XQH��������,UHODQG��$HU�5LDQWD��LV�DOVR�SLRQHHULQJ
LQ�WKH�ILHOG�RI�QDWLRQDO�JRYHUQPHQWDO�DLUSRUW�RUJDQLVDWLRQV��DQG�WKLV�H[DPSOH�LV�EHLQJ
IROORZHG�E\�DLUSRUW�DXWKRULWLHV�LQ�*HUPDQ\��6SDLQ�DQG�WKH�8QLWHG�.LQJGRP��$W�SUHVHQW��RQO\
IRXU�$VLDWLF�DLUOLQHV�DUH�,62�FHUWLILHG��./0�DQG�6$6�1RUZD\�DUH�FXUUHQWO\�DW�WKH
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LPSOHPHQWDWLRQ�VWDJH���7KH�KLJKHU�LQWHUQDWLRQDO�PDUNHWLQJ�SRWHQWLDO�RI�,62�FRPSDUHG�ZLWK
(0$6�LV�SDUWLFXODUO\�HYLGHQW�LQ�WKH�DYLDWLRQ�VHFWRU�

7DEOH�06�(06 8SWDNH�RI�HQYLURQPHQWDO�PDQDJHPHQW�V\VWHPV

0HPEHU�6WDWH (0$6�FHUWLILHG
WUDQVSRUW�FRPSDQLHV

,62�FHUWLILHG
WUDQVSRUW�FRPSDQLHV

$XVWULD �

%HOJLXP��)HGHUDO� �

��%UXVVHOV �

��)ODQGHUV �

��:DOORRQLD �

'HQPDUN �

)LQODQG �

)UDQFH �

*HUPDQ\ ��� ��

*UHHFH �

,WDO\ �

,UHODQG �

/X[HPERXUJ �

1HWKHUODQGV � ��

3RUWXJDO �

6SDLQ �

6ZHGHQ � �

8QLWHG�.LQJGRP � �

6RXUFH� &RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV��(0$6��DQG�3HJODX��5���SHUVRQDO�FRPPXQLFDWLRQ
�,62�
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%R[�(06�(8 �(QYLURQPHQWDO�VWDQGDUG�FHUWLILFDWLRQ�LQ�WKH�DYLDWLRQ�VHFWRU

0HPEHU�6WDWH (0$6 ,62

$XVWULD &DUJR�KDQGOLQJ��9LHQQD�

)UDQFH ��$LU�)UDQFH�6HUYLFH�&HQWUH
�2UO\�

*HUPDQ\ ��$LUSRUW��0XQLFK� ��$LUSRUW��+DPEXUJ�

��/XIWKDQVD�6HUYLFH�&HQWUH��)UDQNIXUW�DQG
+DPEXUJ�

��$LUSRUW��/HLS]LJ�+DOOH�

,UHODQG ��$LUSRUW��'XEOLQ�

��1DWLRQDO�*RYHUQPHQW
$LUSRUW�2UJDQLVDWLRQ��$HU
5LDQWD�

,WDO\ ��$LUSRUW��0LODQ�DQG�7XULQ�

1HWKHUODQGV ��$LUSRUW��$PVWHUGDP�

��$LUOLQH��./0�

6SDLQ ��1DWLRQDO�*RYHUQPHQW
$LUSRUW�2UJDQLVDWLRQ��$(1$�

8QLWHG�.LQJGRP ��$LUSRUW��/LYHUSRRO�DQG
0DQFKHVWHU�

��1DWLRQDO�*RYHUQPHQW
$LUSRUW�2UJDQLVDWLRQ��%$$�

��6XSSOLHUV��%$$(�DQG�$&7�

127(��HQWULHV�LQ�LWDOLFV�FRUUHVSRQG�WR�SODQQHG�FHUWLILFDWLRQ

6RXUFH��3HJODX��5���SHUVRQDO�FRPPXQLFDWLRQ

)XWXUH�ZRUN
• $GGLWLRQDO�GDWD�DUH�QHHGHG�RQ�FRPSDQ\�VL]H�DQG�DFWLYLWLHV�

• 7KH�LQGLFDWRU�ZLOO�EH�UHGHILQHG�DV�¶SHUFHQWDJH�RI�WUDQVSRUW�FRPSDQLHV�RI�FHUWDLQ�VL]HV�WKDW
LPSOHPHQW�(0$6·�



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

,QGLFDWRU���� 3XEOLF�DZDUHQHVV�DQG�EHKDYLRXU

.H\�PHVVDJH
• 7KH�HQYLURQPHQWDO�HIIHFWV�RI�WUDQVSRUW�DUH�RI�LQFUHDVLQJ�SXEOLF�FRQFHUQ�DQG�WKHUH�LV

JURZLQJ�VXSSRUW�IRU�LPSURYHPHQWV�LQ�SXEOLF�WUDQVSRUW�DQG�EHWWHU�IDFLOLWLHV�IRU�SHGHVWULDQV
DQG�F\FOLVWV��+RZHYHU��SROLFLHV�WR�UHVWUDLQ�FDU�XVH��H�J��SULFLQJ�PHDVXUHV��DSSHDU�WR�UHFHLYH
OLWWOH�SXEOLF�VXSSRUW�

)LJXUH�75$16�%$520� 3XEOLF�RSLQLRQ�LQ�WKH�(8

5HVSRQVHV�WR�TXHVWLRQ��~,Q�\RXU�RSLQLRQ��ZKLFK�RQH�RI�WKHVH�PHDVXUHV�ZRXOG�PDNH�LW
SRVVLEOH�WR�PRVW�HIIHFWLYHO\�VROYH�HQYLURQPHQWDO�SUREOHPV�OLQNHG
WR�WUDIILF�LQ�WRZQV"�

68%

46%

42%

32%

24%

24%

18%

7%

3%

2%
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Improve public transport

Create more pedestrian areas

Greatly reduce car traffic

Create more cycling lanes

Greatly reduce the number of parking spaces in town centres

Build new express routes within towns

Make motorists pay tolls to enter a town

Increase the price of fuel

Other.

Nothing

6RXUFH��(XURSHDQV�DQG�WKH�(QYLURQPHQW������

2EMHFWLYH
• 5DLVH�SXEOLF�DZDUHQHVV�DQG�NQRZOHGJH

• ,PSURYH�ZLOOLQJQHVV�WR�FKDQJH�EHKDYLRXU

'HILQLWLRQ
• 3XEOLF�DZDUHQHVV�DQG�DWWLWXGH�WRZDUGV�WKH�HQYLURQPHQWDO�WKUHDWV�EURXJKW�DERXW�E\�WKH

WUDQVSRUW�VHFWRU�

3ROLF\�DQG�WDUJHWV
$FFHSWDQFH�RI�WUDQVSRUW�DQG�HQYLURQPHQW�SROLFLHV�FRUUHODWHV�SRVLWLYHO\�ZLWK�DYDLODELOLW\�RI
LQIRUPDWLRQ�DQG�DZDUHQHVV�RI�HQYLURQPHQWDO�SUREOHPV��3XEOLF�DZDUHQHVV�DQG�NQRZOHGJH�RI
HQYLURQPHQWDO�SUREOHPV�LV�WKHUHIRUH�FHQWUDO�WR�WKH�GHYHORSPHQW�RI�DSSURSULDWH�WUDQVSRUW
SROLFLHV�

7KH�FRQYHQWLRQ�RQ�DFFHVV�WR�LQIRUPDWLRQ��SXEOLF�SDUWLFLSDWLRQ�LQ�GHFLVLRQ�PDNLQJ�DQG�DFFHVV
WR�MXVWLFH�LQ�HQYLURQPHQWDO�PDWWHUV��(&(�&(3�����DLPV�DW�SURPRWLQJ�HQYLURQPHQWDO



*URXS����0DQDJHPHQW�LQWHJUDWLRQ

)LQDO�GUDIW���

HGXFDWLRQ�DQG�DZDUHQHVV�DPRQJ�WKH�SXEOLF�WKURXJK�WKH�SURYLVLRQ�RI�HQYLURQPHQWDO
LQIRUPDWLRQ�

,PSURYLQJ�WKH�HQYLURQPHQWDO�SHUIRUPDQFH�RI�WKH�VHFWRU�UHTXLUHV�D�VKLIW�RI�LQGLYLGXDO
EHKDYLRXU�WRZDUGV�PRUH�HQYLURQPHQWDO�IULHQGO\�SDWWHUQV��,QGLYLGXDO�WUDYHO�EHKDYLRXU�LV
HPEHGGHG�LQ�VSHFLILF�WHFKQLFDO�VRFLDO�RUJDQLVDWLRQDO�QHWZRUNV�WKDW�FDQ�PDNH�DOWHUQDWLYH
SDWWHUQV�RI�EHKDYLRXU�GLIILFXOW�WR�DFFHSW��8QGHUVWDQGLQJ�KRZ�LQGLYLGXDOV·�WUDYHO�GHPDQG�LV
JHQHUDWHG�ZLWKLQ�WKHVH�QHWZRUNV�FDQ�KHOS�KLJKOLJKW�VSHFLILF�SUHVVXUH�SRLQWV�ZKHUH�FKDQJH�LV
PRUH�HDVLO\�EURXJKW�DERXW��'LIIHUHQW�VRFLDO�JURXSV�KDYH�GLIIHUHQW�DWWLWXGHV�WRZDUGV�WUDQVSRUW
EHKDYLRXU��DQG�HGXFDWLRQDO�OHYHO�DQG�ILQDQFLDO�VWDWXV�SOD\�LPSRUWDQW�UROHV�LQ�GHWHUPLQLQJ
WUDYHO�EHKDYLRXU��2(&'�*'�������

)LQGLQJV
(XUREDURPHWHU�SROOV�DUH�FDUULHG�RXW�HYHU\�IHZ�\HDUV�DW�WKH�UHTXHVW�RI�'*�(QYLURQPHQW�
5HVXOWV�IURP�UHFHQW�SROOV�DUH�VKRZQ�LQ�ILJXUH�(8�75$16�

)LJXUH�(8�75$16� 5HDVRQV�IRU�FRPSODLQLQJ�DERXW�RQH
V�ORFDO�HQYLURQPHQW����ZLWK
~YHU\�PXFK�TXLWH�D�ORW�UHDVRQ�WR�FRPSODLQ�

45%
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29%

54%

42%

41%

38%

29%

31%

31%

0% 10% 20% 30% 40% 50% 60%

The amount of traffic

Air pollution

Damage done to the
landscape

Waste disposal

Noise

Lack of green
spaces

Quality of drinking
water

1992
1995
1999

6RXUFH��(XURSHDQV�DQG�WKH�(QYLURQPHQW�������������DQG�����

7KH�WUDQVSRUW�UHODWHG�SUREOHPV�DUH�WKH�DPRXQW�RI�WUDIILF��DLU�SROOXWLRQ�������DQG��WR�OHVVHU
H[WHQW��GDPDJH�WR�WKH�ODQGVFDSH�DQG�QRLVH��7KLV�LV�FRQILUPHG�E\�ILQGLQJV�RI�VXUYH\V�LQ�WKH
8.��%HOJLXP��1RUZD\�DQG�6ZLW]HUODQG�

&RPSODLQWV�DERXW�WKH�ORFDO�HQYLURQPHQW�DUH�OHVV�IUHTXHQW�LQ�6ZHGHQ��,UHODQG��WKH
1HWKHUODQGV��)LQODQG�DQG�'HQPDUN��DQG�PRUH�IUHTXHQW�LQ�,WDO\��6SDLQ�DQG�*UHHFH�

)XWXUH�ZRUN
)XWXUH�SULRULWLHV�PD\�LQFOXGH�

• HVWDEOLVKPHQW�RI�D�FRQVLVWHQW�PHWKRGRORJ\�WR�HQDEOH�WKLV�LQGLFDWRU�WR�VKRZ�GLIIHUHQFHV�LQ
SXEOLF�DZDUHQHVV�LQ�0HPEHU�6WDWHV�DQG�UHODWLYH�FKDQJHV�LQ�WKH�(8�ZLWK�WLPH�

• LQFOXVLRQ�RI�PRUH�VSHFLILF�TXHVWLRQV�RQ�WUDQVSRUW�DQG�WKH�HQYLURQPHQW�LQ�(XUREDURPHWHU�

• VXUYH\V�WR�EH�FRQGXFWHG�VSHFLILFDOO\�IRU�7(50�RQ�D�SHULRGLF�EDVLV�

)XWXUH�ZRUN�VKRXOG�DOVR�DWWHPSW�WR�SURYLGH�LQIRUPDWLRQ�DQG�GDWD�RQ�SXEOLF�DZDUHQHVV�DQG
SDWWHUQV�RI�WUDQVSRUW�EHKDYLRXU�RI�GLIIHUHQW�VRFLDO�JURXSV�





&RQFOXVLRQV�DQG�IXWXUH�ZRUN

)LQDO�GUDIW���

&RQFOXVLRQV�DQG�IXWXUH�ZRUN

$UH�ZH�PRYLQJ�LQ�WKH�ULJKW�GLUHFWLRQ"

7DEOH�(9$/�JLYHV�D�TXDOLWDWLYH�HYDOXDWLRQ�RI�WUHQGV�ZLWK�UHVSHFW�WR�WKH�LQWHJUDWLRQ�REMHFWLYHV
DQG�TXDQWLILDEOH�WDUJHWV�VHOHFWHG�IRU�HDFK�NH\�LQGLFDWRU��D�WDEOH�LQFOXGLQJ�DQ�HYDOXDWLRQ�RI�DOO
LQGLFDWRUV�FDQ�EH�IRXQG�LQ�WKH�$QQH[���7KH�WDEOH�VKRZV�WKDW�WKH�HQYLURQPHQWDO�SHUIRUPDQFH
RI�WKH�WUDQVSRUW�VHFWRU�KDV�JHQHUDOO\�EHHQ�GHWHULRUDWLQJ�LQ�UHFHQW�\HDUV��2Q�WKH�EDVLV�RI
FXUUHQW�SROLFLHV�LQ�SODFH�DQG�LQ�WKH�SLSHOLQH��WKH�VLWXDWLRQ�LV�H[SHFWHG�WR�FRQWLQXH�WR�ZRUVHQ
XS�WR������

7KHUH�KDV�EHHQ�VRPH�SURJUHVV�LQ�LPSOHPHQWLQJ�WHFKQLFDO�LPSURYHPHQWV�VXFK�DV�OHVV�SROOXWLQJ
YHKLFOHV�DQG�FOHDQHU�IXHOV��DOWKRXJK�WKH�IXOO�VFRSH�RI�WKHVH�LPSURYHPHQWV�UHPDLQV�WR�EH
H[SORLWHG��+RZHYHU�DOWKRXJK�QHZ�HQJLQHV�DUH�EHFRPLQJ�PRUH�HIILFLHQW�DQG�FOHDQHU��FDUV�DUH
JHWWLQJ�KHDYLHU�DQG�PRUH�SRZHUIXO��8WLOLVDWLRQ�SDWWHUQV�DOVR�QHHG�WR�EH�LPSURYHG��DV
RFFXSDQF\�UDWHV�DQG�ORDG�IDFWRUV�DUH�IDOOLQJ��5HYHUVLQJ�WKHVH�WUHQGV��IRU�H[DPSOH�E\�XVLQJ
SULFLQJ�VLJQDOV�WR�FKDQJH�EX\LQJ�DQG�GULYLQJ�EHKDYLRXU��LV�DQ�LPSRUWDQW�FKDOOHQJH�IRU�SROLF\�
PDNHUV�

7HFKQLFDO�LPSURYHPHQWV�DUH�DOVR�UDSLGO\�EHLQJ�RXWZHLJKHG�E\�JURZLQJ�WUDQVSRUW�YROXPHV�
7KH�PRGDO�PL[�FRQWLQXHV�WR�GHWHULRUDWH��ZLWK�DQ�RYHUZKHOPLQJ�GRPLQDQFH�RI�URDG�DQG�D
UDSLG�LQFUHDVH�LQ�DYLDWLRQ��0DMRU�HIIRUWV�DUH�QHHGHG�WR�UHYHUVH�WKHVH�WUHQGV�DQG�UHGXFH�WKH
FRXSOLQJ�EHWZHHQ�WUDQVSRUW�GHPDQG�DQG�HFRQRPLF�JURZWK��XVLQJ�PHDVXUHV�VXFK�DV�LPSURYHG
ODQG�XVH�SODQQLQJ�DQG�DFFHVVLELOLW\�SROLFLHV��IDLU�DQG�HIILFLHQW�SULFLQJ��DQG�SXEOLF�HGXFDWLRQ�

6RPH�LPSURYHG�XWLOLVDWLRQ�SDWWHUQV�DUH�EHJLQQLQJ�WR�HPHUJH��SDUWLFXODUO\�DW�WKH�ORFDO�OHYHO�
GULYHQ�E\�HQYLURQPHQWDO�DQG�VRFLR�HFRQRPLF�FRQFHUQV��([DPSOHV�LQFOXGH�FDU�VKDULQJ
VFKHPHV��SXEOLF�WUDQVSRUW�LPSURYHPHQWV�DQG�FLW\�QHWZRUNLQJ��FDU�IUHH�DQG�¶VXVWDLQDEOH·�FLWLHV��
+RZHYHU��WKLV�KDV�DV�\HW�KDG�OLWWOH�HIIHFW�RQ�RYHUDOO�WUDQVSRUW�GHPDQG�RU�PRGDO�PL[�

$FFHVV�WR�ZRUN�DQG�EDVLF�VHUYLFHV�KDV�LQFUHDVLQJO\�EHFRPH�GHSHQGHQW�RQ�FDU�WUDQVSRUW��ZLWK
PDQ\�LQ�WKH�&RPPXQLW\��DERXW������RI�(8�KRXVHKROGV�DUH�ZLWKRXW�D�FDU��ILQGLQJ�DFFHVV�WR
EDVLF�VHUYLFHV�LQFUHDVLQJO\�GLIILFXOW��-RXUQH\�OHQJWKV�DQG�IUHTXHQFLHV�KDYH�LQFUHDVHG�DV�D�UHVXOW
RI�XUEDQ�VSUDZO�DQG�LQDGHTXDWH�FR�RUGLQDWLRQ�EHWZHHQ�WUDQVSRUW�DQG�ODQG�XVH�SODQQLQJ�

2YHUDOO��WKH�DVVHVVPHQW�VXJJHVWV�WKDW�LQFUHDVHG�SROLF\�LPSHWXV�LV�QHHGHG�WR�UHGUHVV�FXUUHQW
WUHQGV�DQG�UHGXFH�WKH�FRXSOLQJ�EHWZHHQ�WUDQVSRUW�GHPDQG�DQG�HFRQRPLF�JURZWK��$OWKRXJK
SURJUHVV�LV�EHLQJ�PDGH�LQ�FHUWDLQ�DUHDV��(8�WUDQVSRUW�SROLF\�KDV�QRW�\HW�PDQDJHG�WR�UHGHILQH
WDUJHWV�DQG�SROLFLHV�WR�LQWHJUDWH�HQYLURQPHQWDO�FRQVLGHUDWLRQV�LQWR�WUDQVSRUW�SROLF\��7KH
&RPPRQ�7UDQVSRUW�3ROLF\�SURYLGHV�VRPH�VWUDWHJLHV�ZKLFK�DOUHDG\�LQFOXGH�LQWHJUDWLRQ�DFWLRQV�
IRU�H[DPSOH�IDLU�DQG�HIILFLHQW�SULFLQJ��UHYLWDOLVDWLRQ�RI�UDLO��SURPRWLRQ�RI�FRPELQHG�WUDQVSRUW�
DQG�PDNLQJ�EHVW�XVH�RI�XVH�RI�H[LVWLQJ�LQIUDVWUXFWXUHV��,PSOHPHQWDWLRQ�RI�WKHVH�VWUDWHJLHV�
KRZHYHU��LV�IDFLQJ�PDQ\�GLIILFXOWLHV��,Q�SDUWLFXODU��WKH�FRQFHSWV�RI�GHPDQG�PDQDJHPHQW�
DFFHVVLELOLW\�DQG�HFR�HIILFLHQF\�DUH�QRW�VXIILFLHQWO\�UHIOHFWHG�LQ�(8�WUDQVSRUW�SROLFLHV��6SHFLILF
REMHFWLYHV�IRU�WKH�YDULRXV�SROLF\�PHDVXUHV�ZRXOG�KHOS�WR�PHDVXUH�SURJUHVV��EXW�WDUJHWV�DUH�VWLOO
ODFNLQJ�LQ�PDQ\�SROLF\�DUHDV��6HYHUDO�HQYLURQPHQWDO�WDUJHWV��VXFK�DV�WKH�.\RWR�DQG�RWKHU
HPLVVLRQ�WDUJHWV��KDYH�QRW�EHHQ�DOORFDWHG�WR�VHFWRUV��DQG�WUDQVSRUW�REMHFWLYHV�DUH�VHOGRP
OLQNHG�WR�TXDQWLWDWLYH�WDUJHWV�



&RQFOXVLRQV�DQG�IXWXUH�ZRUN

)LQDO�GUDIW���

1DWLRQDO�FRPSDULVRQV

$OWKRXJK�WKLV�ILUVW�7(50�UHSRUW�IRFXVHV�PDLQO\�RQ�(8�GHYHORSPHQWV��LW�KDV�DOVR�LGHQWLILHG�D
QXPEHU�RI�FRPPRQ�WUHQGV�DW�WKH�0HPEHU�6WDWH�OHYHO��)RU�H[DPSOH��LQ�PRVW�FRXQWULHV
WUDQVSRUW�GHPDQG��FRQVXPSWLRQ�DQG�HPLVVLRQV�DUH�LQFUHDVLQJ��WKH�PRGDO�PL[�LV�LQFUHDVLQJO\
ELDVHG�WRZDUGV�URDG�WUDQVSRUW��DQG�DYLDWLRQ�LV�H[SDQGLQJ�UDSLGO\��ZKLOH�WKH�VKDUHV�RI�PRUH
HQYLURQPHQWDOO\�IULHQGO\�PRGHV�VXFK�DV�UDLO��LQODQG�ZDWHUZD\V��F\FOLQJ�DQG�ZDONLQJ�DUH�IDOOLQJ�

$W�WKH�VDPH�WLPH�WKHUH�DUH�VXEVWDQWLDO�GLIIHUHQFHV�LQ�DSSURDFK�WR�GHOLYHULQJ�PRUH
HQYLURQPHQWDOO\�IULHQGO\�WUDQVSRUW�V\VWHPV��)RU�H[DPSOH��1RUGLF�FRXQWULHV�PDNH�PXFK
JUHDWHU�XVH�RI�WD[HV��RWKHU�SULFLQJ�PHFKDQLVPV�DQG�ODQG�XVH�SODQQLQJ�WKDQ�FRXQWULHV�LQ
VRXWKHUQ�(XURSH��$�IHZ�0HPEHU�6WDWHV�KDYH�LQWURGXFHG�HQYLURQPHQWDO�DFWLRQ�SODQV�IRU�WKH
WUDQVSRUW�VHFWRU�DQG�VHW�QDWLRQDO�WDUJHWV��6RPH�KDYH�HVWDEOLVKHG�FRQGLWLRQV�IRU�FDUU\LQJ�RXW
6($V�ZKLFK�HQDEOH�WUDQVSRUW�SROLFLHV�DQG�SODQV�WR�EH�HYDOXDWHG�LQ�WKH�OLJKW�RI�WDUJHWV�

$Q�DJHQGD�IRU�IXWXUH�ZRUN

7KH�LQGLFDWRU�DVVHVVPHQW�VKHHWV�RXWOLQH�WKH�DFWLRQV�QHHGHG�WR�WDFNOH�GDWD�DQG�PHWKRGRORJLFDO
SUREOHPV��7KH�7(50�DFWLRQ�SODQ�DLPV�WR�

• LPSURYH�LQGLFDWRU�VFRSH�DQG�GHILQLWLRQ�

• LPSURYH�EDVLF�WUDQVSRUW�VWDWLVWLFV�DQG�HQYLURQPHQWDO�DQG�ODQG�FRYHU�GDWD�DQG�LQIRUPDWLRQ
�DOO�PRGHV��

• LPSURYH�PHWKRGV�IRU�FRXQWU\�FRPSDULVRQV�DQG�SURYLGH��JHRJUDSKLF�GLIIHUHQWLDWLRQ�

• GHYHORS�PHWKRGV�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�FHUWDLQ�SROLF\�PHDVXUHV��H�J��IRUHFDVWLQJ��

• H[WHQG�7(50�WR�(8�$FFHVVLRQ�FRXQWULHV�

• HQKDQFH�VWUXFWXUHV�IRU�QHWZRUNLQJ�DQG�OLQNLQJ�ZLWK�UHVHDUFK�

• GHYHORS�D�EURDG�GLVVHPLQDWLRQ�VWUDWHJ\�

7KLV�ZLOO�UHTXLUH�D�QXPEHU�RI�WHFKQLFDO�VWXGLHV�DQG�IRFXV�UHSRUWV��WKH�VFRSH�DQG�GXUDWLRQ�RI
ZKLFK�ZLOO�GHSHQG�RQ�WKH�VXEMHFW�PDWWHU�

,PSURYH�LQGLFDWRU�VFRSH�DQG�GHILQLWLRQ
7(50�LV�FRQFHLYHG�DV�DQ�HYROYLQJ�HQGHDYRXU��ZKLFK�FDQ�DFFRPPRGDWH�WKH�FKDQJLQJ�QHHGV�RI
SROLF\�PDNHUV��,Q�SDUWLFXODU��7(50�ZLOO�QHHG�WR�EH�FORVHO\�PDWFKHG�WR�QHZ
WUDQVSRUW�HQYLURQPHQW�LQWHJUDWLRQ�VWUDWHJLHV�GHYHORSHG�DW�&RPPXQLW\�DQG�QDWLRQDO�OHYHO��7KH
7(50�VWHHULQJ�JURXS�ZLOO�WKHUHIRUH�KDYH�WR�HQVXUH�WKDW�WKH�FRQWHQWV�DQG�VFRSH�RI�7(50
UHSRUWV�DUH�FRQWLQXRXVO\�UHYLVHG��WR�SURYLGH�HIIHFWLYH�IHHGEDFN�WR�SROLF\�PDNHUV��$�FKRLFH�ZLOO
KDYH�WR�EH�PDGH�EHWZHHQ�DQ�LQGLFDWRU�UHSRUW�WKDW�SUHVHQWV�WKH�VDPH�LQGLFDWRUV�HDFK�\HDU�
ZKLFK�ZRXOG�HQDEOH�\HDU�RQ�\HDU�SURJUHVV�WR�EH�UHDGLO\�DVVHVVHG��DQG�RQH�WKDW�VHOHFWV
LQGLFDWRUV�HDFK�\HDU��GHSHQGLQJ�RQ�WKHLU�UHOHYDQFH�IRU�SROLF\�PDNHUV�DQG�WKH�VWUHQJWK�RI�WKHLU
PHVVDJH��7KHUH�PD\�EH�VFRSH�IRU�VRPH�RI�HDFK�LQGLFDWRU�UHSRUW��RU�FRPSDQLRQ�UHSRUWV��WR
DGGUHVV�NH\�LVVXHV�RU�VXE�VHFWRUV��H�J��IUHLJKW�DQG�WKH�HQYLURQPHQW��DYLDWLRQ�DQG
HQYLURQPHQW��

,PSURYH� EDVLF� WUDQVSRUW� VWDWLVWLFV� DQG� HQYLURQPHQWDO� DQG� ODQG�XVH� GDWD� DQG
LQIRUPDWLRQ��DOO�PRGHV�
7KH�7(50�LQGLFDWRU�OLVW�LV�D�ORQJ�WHUP�YLVLRQ�RI�DQ�¶LGHDO·�OLVW��,Q�VRPH�FDVHV��SUR[\�LQGLFDWRUV
DUH�VWLOO�EHLQJ�XVHG�EHFDXVH�RI�GDWD�OLPLWDWLRQV��7(50�LV�LQWHQGHG�WR�GHYHORS�LQWR�D�IXOO\
PXOWL�PRGDO�DVVHVVPHQW��LQFOXGLQJ�URDG��UDLO��DYLDWLRQ��LQODQG�ZDWHUZD\V��VKRUW�VHD�VKLSSLQJ�
F\FOLQJ�DQG�ZDONLQJ���+RZHYHU��FXUUHQW�GDWD�DYDLODELOLW\�LV�VWURQJO\�ELDVHG�WRZDUGV�URDG



&RQFOXVLRQV�DQG�IXWXUH�ZRUN
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WUDQVSRUW��ZKLFK�LV�LQHYLWDEOH�UHIOHFWHG�LQ�WKH�UHSRUW��7KH�VDPH�ELDV�DSSOLHV�WR�QDWLRQDO
LQIRUPDWLRQ��IXUWKHUPRUH��GDWD�DQG�H[DPSOHV�RI�JRRG�SUDFWLFH�DUH�RIWHQ�PRUH�FRPSOHWH�DQG
HDVLHU�WR�ILQG�LQ�WKH�QRUWKHUQ�WKDQ�LQ�VRXWKHUQ�0HPEHU�6WDWHV��$�NH\�PHVVDJH�IURP�WKLV�UHSRUW
LV�WKHUHIRUH�WKDW�VXEVWDQWLDO�HIIRUWV�KDYH�WR�EH�PDGH�WR�LPSURYH�GDWD�DYDLODELOLW\�DQG�HQVXUH
UHJXODU�XSGDWLQJ��7KH�&RPPLVVLRQ��DQG�LQ�SDUWLFXODU�(XURVWDW���(($�(,21(7�DQG�WKH
0HPEHU�6WDWHV�DOO�KDYH�DQ�LPSRUWDQW�UROH�WR�SOD\�LQ�DFKLHYLQJ�WKH�QHFHVVDU\�GDWD
LPSURYHPHQWV�

'HYHORS� PHWKRGV� WR� HYDOXDWH� WKH� HIIHFWLYHQHVV� RI� FHUWDLQ� SROLF\� PHDVXUHV� �H�J�
IRUHFDVWLQJ�
7KLV�VKRXOG�LQ�WKH�ORQJHU�WHUP�LPSURYH�XQGHUVWDQGLQJ�RI�WKH�FDXVDO�OLQNV�EHWZHHQ�WKH�YDULRXV
GULYLQJ�IRUFHV�RI�WUDQVSRUW�GHPDQG��VKRZ�KRZ�WKHVH�H[HUW�SUHVVXUHV�DQG�FDXVH�LPSDFWV�RQ�WKH
HQYLURQPHQW�DQG�SHRSOH��DQG�DVVHVV�WKH�HIIHFWLYHQHVV�RI�VRFLHWDO�DQG�SROLF\�UHVSRQVHV�WKDW�DLP
WR�OLPLW�RU�UHGXFH�WKHVH�SUHVVXUHV�DQG�LPSDFWV��,Q�WKH�SUHVHQW�UHSRUW�LW�KDV�QRW�EHHQ�SRVVLEOH
WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�VSHFLILF�SROLF\�PHDVXUHV��SDUWO\�EHFDXVH�RI�WKH�WLPH�ODJV
EHWZHHQ�SROLF\�LPSOHPHQWDWLRQ�DQG�WKH�GHWHFWLRQ�RI�HIIHFWV�LQ�LQGLFDWRUV��DQG�SDUWO\�EHFDXVH
(8�VWDWLVWLFDO�GDWD�FDQQRW��E\�WKHLU�QDWXUH��UHIOHFW�WKH�PRVW�UHFHQW�GHYHORSPHQWV��6XFK
SUREOHPV�FRXOG�SDUWO\�EH�VROYHG�E\�WKH�GHYHORSPHQW�RI�VFHQDULRV�DQG�IRUHFDVWV��7KH
HIIHFWLYHQHVV�RI�FHUWDLQ�SROLF\�PHDVXUHV�ZLOO�EH�VWXGLHG�LQ�PRUH�GHWDLO�LQ�D�QXPEHU�RI�7(50
IRFXV�UHSRUWV�

,PSURYH�PHWKRGV�IRU�QDWLRQDO�FRPSDULVRQV
%HWWHU�PHWKRGV�IRU�QDWLRQDO�FRPSDULVRQV��¶EHQFKPDUNLQJ·��VKRXOG�EH�GHYHORSHG��7KLV�PLJKW
DOVR�UHTXLUH�D�JHRJUDSKLF�GLIIHUHQWLDWLRQ�RI�WKH�LQGLFDWRUV��7KLV�ZRXOG�DOORZ�WKH�LGHQWLILFDWLRQ
RI�WUDQVSRUW�DQG�HQYLURQPHQW�KRWVSRWV�DQG�VHQVLWLYH�DUHDV��GLIIHUHQWLDWLRQ�EHWZHHQ�XUEDQ�DQG
QRQ�XUEDQ�WUDIILF��DQG�EHWWHU�DVVHVVPHQW�RI�WUDQVLW�WUDIILF�

([WHQG�7(50�WR�$FFHVVLRQ�FRXQWULHV
7KLV�ZLOO�UHTXLUH�KDUPRQLVHG�GDWD�FROOHFWLRQ�DQG�UHSRUWLQJ�PHFKDQLVPV�LQ�$FFHVVLRQ
FRXQWULHV��FORVH�FR�RSHUDWLRQ�EHWZHHQ��(($�(7&V��(XURVWDW��2(&'��81(&(�DQG�RWKHUV��DQG�D
QHWZRUN�RI�FRQWDFWV�ZLWK�RUJDQLVDWLRQV��LQVWLWXWLRQV�DQG�JRYHUQPHQW�GHSDUWPHQWV�LQ�&HQWUDO
DQG�(DVWHUQ�(XURSH��,Q�WKH�7(50�IHDVLELOLW\�VWXG\��WKH�(($�KDV�DOUHDG\�LGHQWLILHG�VRPH
7(50�UHODWHG�UHSRUWLQJ�DFWLYLWLHV��QRWDEO\�LQ�WKH�&]HFK�5HSXEOLF��(VWRQLD��+XQJDU\��/DWYLD�
/LWKXDQLD�DQG�3RODQG�

(QKDQFH�VWUXFWXUHV�IRU�QHWZRUNLQJ�DQG�OLQNLQJ�ZLWK�UHVHDUFK
&DUH�ZLOO�EH�WDNHQ�WR�VWUHDPOLQH�FRQVXOWDWLRQ�ZLWK�0HPEHU�6WDWHV�DQG�LQWHUQDWLRQDO�DJHQFLHV�
DQG�WR�HQVXUH�QHWZRUNLQJ�ZLWK�WKH�(XURSHDQ�²DQG�ZLGHU³�57'�FRPPXQLW\�

'HYHORS�D�EURDG�GLVVHPLQDWLRQ�VWUDWHJ\
7KLV�VKRXOG�EH�EDVHG�RQ�FRQVXOWDWLRQ�WR�LGHQWLI\�WKH�PRVW�DSSURSULDWH�GLVVHPLQDWLRQ�URXWHV
IRU�GLIIHUHQW�LQWHUHVW�JURXSV���7KH�SURILOH�RI�7(50�FDQ�EH�UDLVHG�E\�SXEOLFLVLQJ�IXWXUH
UHSRUWV�LQ�D�YDULHW\�RI�VRXUFHV�LQFOXGLQJ�WKH�(($��'*�7UDQVSRUW��'*�(QYLURQPHQW·V�:HE�VLWHV�
(XURVWDW·V��(XURS�1HZV�DQG�WKH�QHWZRUN�RI�1DWLRQDO�)RFDO�3RLQWV�

&OHDUO\��DOO�WKH�SURSRVHG�DFWLRQV�FDQ�RQO\�EH�VHW�XS�JUDGXDOO\�DQG�UHTXLUH�WKH�LGHQWLILFDWLRQ�RI
SURSHU�UHVRXUFHV��&DSDFLW\�EXLOGLQJ�LV�QHFHVVDU\�WR�HQVXUH�FRQWLQXLW\�RYHU�WLPH��7KLV�FRQFHUQV
WKH�0HPEHU�6WDWHV�DV�ZHOO�DV�WKH�(($�DQG�(XURVWDW�
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,QWURGXFWLRQ
(XURSHDQ�&RPPLVVLRQ���������)LIWK�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH�¶7RZDUGV
VXVWDLQDELOLW\·��2-�&��������������

&(&���������&RPPXQLFDWLRQ�IURP�WKH�&RPPLVVLRQ�WR�WKH�&RXQFLO��WKH�(XURSHDQ�3DUOLDPHQW�
WKH�(FRQRPLF�DQG�6RFLDO�&RPPLWWHH�RI�WKH�5HJLRQV�²�7KH�&RPPRQ�7UDQVSRUW�3ROLF\�²�$FWLRQ
3URJUDPPH������������&20��������ILQDO�������������

&(&���������&RPPXQLFDWLRQ�IURP�WKH�&RPPLVVLRQ�WR�WKH�&RXQFLO��WKH�(XURSHDQ�3DUOLDPHQW�
WKH�(FRQRPLF�DQG�6RFLDO�&RPPLWWHH�RI�WKH�5HJLRQV��7KH�&RPPRQ�7UDQVSRUW�3ROLF\�
6XVWDLQDEOH�0RELOLW\��3HUVSHFWLYHV�IRU�WKH�)XWXUH��&20������������)LQDO���������������

(XURSHDQ�(QYLURQPHQW�$JHQF\���������(QYLURQPHQW�LQ�WKH�(8�DW�WKH�WXUQ�RI�WKH�FHQWXU\

*URXS��� (QYLURQPHQWDO�FRQVHTXHQFHV�RI�WUDQVSRUW
9(1:��������6HFRQG�7UDQVSRUW�6WUXFWXUH�3ODQ��0LQLVWU\�RI�7UDQVSRUW�DQG�:DWHU
0DQDJHPHQW��7KH�+DJXH��7KH�1HWKHUODQGV�

&(&��������7KH�(XURSHDQ�+67�1HWZRUN��(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW��&RPPLVVLRQ�RI
WKH�(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ��/X[HPERXUJ�

(&07�2(&'��������7KH�6RFLDO�&RVWV�RI�7UDQVSRUW��(YDOXDWLRQ�DQG�/LQNV�ZLWK�,QWHUQDOLVDWLRQ
3ROLFLHV��(XURSHDQ�&RQIHUHQFH�RI�0LQLVWHUV�RI�7UDQVSRUW���2UJDQLVDWLRQ�IRU�(FRQRPLF�&R�
RSHUDWLRQ�DQG�'HYHORSPHQW��3DULV��)UDQFH�

&DUSHQWHU��������7KH�HQYLURQPHQWDO�LPSDFW�RI�UDLOZD\V

,15(76��������6WXG\�5HODWHG�WR�WKH�3UHSDUDWLRQ�RI�D�&RPPXQLFDWLRQ�RQ�D�)XWXUH�(&�1RLVH
3ROLF\��)UHQFK�1DWLRQDO�5HVHDUFK�,QVWLWXWH�IRU�7UDQVSRUWDWLRQ�DQG�7UDQVSRUW�6DIHW\��$UFXHLO�
)UDQFH�

%08��������1DWLRQDO�(QYLURQPHQWDO�3ODQ��)HGHUDO�0LQLVWU\�IRU�WKH�(QYLURQPHQW��<RXWK�DQG
)DPLO\�$IIDLUV��9LHQQD��$XVWULD�

.,��������&RPPXQLW\�1RLVH��.DUROLQVND�,QVWLWXWHW��6WRFNKROP��6ZHGHQ�

6WUDFKDQ�'3��������(GLWRULDO��7LPH�WUHQGV�LQ�DVWKPD�DQG�DOOHUJ\��WHQ�TXHVWLRQV��IHZHU
DQVZHUV��&OLQ�([SHU�$OOHUJ\�����������������

%UXQHNUHHI�%��������$LU�SROOXWLRQ�DQG�OLIH�H[SHFWDQF\��LV�WKHUH�D�UHODWLRQ"�2FFXS�(QYLURQ
0HG�����������������

&(&��������3URPRWLQJ�URDG�VDIHW\�LQ�WKH�(XURSHDQ�8QLRQ���7KH�SURJUDPPH�IRU������WR
������&20����������ILQDO��&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ�
/X[HPERXUJ�

,($��������,QGLFDWRUV�RI�(QHUJ\�8VH�DQG�(IILFLHQF\�²�8QGHUVWDQGLQJ�WKH�/LQN�EHWZHHQ�(QHUJ\
DQG�+XPDQ�$FWLYLW\��,QWHUQDWLRQDO�(QHUJ\�$JHQF\��3DULV��)UDQFH�

0F0LFKDHO�$-��$QGHUVRQ�+5��%UXQHNUHHI�%��&RKHQ�$-��������,QDSSURSULDWH�XVH�RI�GDLO\
PRUWDOLW\�DQDO\VHV�WR�HVWLPDWH�ORQJHU�WHUP�PRUWDOLW\�HIIHFWV�RI�DLU�SROOXWLRQ��,QW�-�(SLGHPLRO
����������������

2(&'��������7UDQVSRUW�DQG�(QYLURQPHQW�²�%DFNJURXQG�5HSRUW�DQG�6XUYH\�RI�2(&'��,($�
DQG�(&07�:RUN��2UJDQLVDWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW��3DULV��)UDQFH�

8&%��������(XURSHDQ�$OOHUJ\�:KLWH�3DSHU��8&%�,QVWLWXWH�RI�$OOHUJ\��%UXVVHOV

&(&�(XURVWDW��������3DQRUDPD�RI�(XURSHDQ�,QGXVWU\��&RPPLVVLRQ�RI�WKH�(XURSHDQ
&RPPXQLWLHV���6WDWLVWLFDO�2IILFH�RI�WKH�(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ��/X[HPERXUJ�
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0LHGHPD��+��HW�DO���������|([SRVXUH�UHVSRQVH�UHODWLRQVKLSV�IRU�WUDQVSRUWDWLRQ�QRLVH}��LQ�-�
$FRXVW��6RF��$P���������������������'HFHPEHU������

2(&'��������(IILFLHQW�7UDQVSRUW�IRU�(XURSH���3ROLFLHV�IRU�,QWHUQDOLVDWLRQ�RI�([WHUQDO�&RVWV�
2UJDQLVDWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW��3DULV��)UDQFH�

9520��������7KLUG�1DWLRQDO�(QYLURQPHQWDO�3ROLF\�3ODQ��0LQLVWU\�IRU�(QYLURQPHQW��+RXVLQJ
DQG�6SDWLDO�3ODQQLQJ��7KH�+DJXH��7KH�1HWKHUODQGV�

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

(($��������$LU�(PLVV

(XURVWDW��������(8�7UDQVSRUW�LQ�)LJXUHV���6WDWLVWLFDO�3RFNHW�%RRN��6WDWLVWLFDO�2IILFH�RI�WKH
(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ��/X[HPERXUJ�

,($��������&2��HPLVVLRQV�IURP�WUDQVSRUW��,QWHUQDWLRQDO�(QHUJ\�$JHQF\��3DULV��)UDQFH�

,3&&��������$YLDWLRQ�DQG�WKH�*OREDO�$WPRVSKHUH��,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH
&KDQJH��*HQHYD��6ZLW]HUODQG�

8,&��������&KURQRORJLFDO�5DLOZD\�6WDWLVWLFV��,QWHUQDWLRQDO�8QLRQ�RI�5DLOZD\V��3DULV��)UDQFH�

*URXS��� 7UDQVSRUW�GHPDQG�DQG�LQWHQVLW\
(($��������(XURSH
V�(QYLURQPHQW��7KH�'REULV�$VVHVVPHQW��(XURSHDQ�(QYLURQPHQW�$JHQF\�
&RSHQKDJHQ��'HQPDUN�

&(&������D��7KH�FLWL]HQV
�QHWZRUN�²�)XOILOOLQJ�WKH�SRWHQWLDO�RI�SXEOLF�SDVVHQJHU�WUDQVSRUW�LQ
(XURSH��&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ��/X[HPERXUJ�

&(&������E��'HFLVLRQ�1R���������(&�RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�RI���
-XO\������RQ�&RPPXQLW\�JXLGHOLQHV�IRU�WKH�GHYHORSPHQW�RI�7UDQV�(XURSHDQ�WUDQVSRUW
1HWZRUN��&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ��/X[HPERXUJ�

&(&������F��$�6WUDWHJ\�IRU�5HYLWDOLVLQJ�WKH�&RPPXQLW\
V�5DLOZD\V��&20��������ILQDO��
&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ��/X[HPERXUJ�

%08��������(QYLURQPHQWDO�%DODQFH�RI�7UDQVSRUW��)HGHUDO�0LQLVWU\�IRU�WKH�(QYLURQPHQW�
<RXWK�DQG�)DPLO\��9LHQQD��$XVWULD�

&(&��������(XURSHDQ�6SDWLDO�'HYHORSPHQW�3HUVSHFWLYH��&RPPLVVLRQ�RI�WKH�(XURSHDQ
&RPPXQLWLHV��/X[HPERXUJ��/X[HPERXUJ�

&(&��������7KH�&RPPRQ�7UDQVSRUW�3ROLF\���6XVWDLQDEOH�0RELOLW\��3HUVSHFWLYHV�IRU�WKH�)XWXUH
�&20���������ILQDO���&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ��/X[HPERXUJ�

&(&�(XURVWDW��������3DQRUDPD�RI�(XURSHDQ�,QGXVWU\��&RPPLVVLRQ�RI�WKH�(XURSHDQ
&RPPXQLWLHV���6WDWLVWLFDO�2IILFH�RI�WKH�(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ��/X[HPERXUJ�

(&07��������7UHQGV�LQ�WKH�7UDQVSRUW�6HFWRU������������(XURSHDQ�&RQIHUHQFH�RI�0LQLVWHUV
RI�7UDQVSRUW��3DULV��)UDQFH�

(($������D��(($�6WDWH�RI�WKH�(QYLURQPHQW�DQG�2XWORRN�5HSRUW���7HFKQLFDO�$QQH[��GUDIW�IRU
FRQVXOWDWLRQ���(XURSHDQ�(QYLURQPHQW�$JHQF\��&RSHQKDJHQ��'HQPDUN�

(($������E��(XURSH
V�(QYLURQPHQW��7KH�6HFRQG�$VVHVVPHQW��(XURSHDQ�(QYLURQPHQW�$JHQF\�
&RSHQKDJHQ��'HQPDUN�

2(&'��������,QGLFDWRUV�IRU�WKH�,QWHJUDWLRQ�RI�(QYLURQPHQWDO�&RQFHUQV�LQWR�7UDQVSRUW
3ROLFLHV��SDUW�,,���2UJDQLVDWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW��3DULV��)UDQFH

&(&��������(XURSHDQ�7UDQVSRUW�LQ�)LJXUHV�²�PRQWKO\�LQIRUPDWLRQ��&RPPLVVLRQ�RI�WKH
(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ��/X[HPERXUJ�
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&(&�(XURVWDW��������(8�7UDQVSRUW�LQ�)LJXUHV���6WDWLVWLFDO�3RFNHW�%RRN��&RPPLVVLRQ�RI�WKH
(XURSHDQ�&RPPXQLWLHV���6WDWLVWLFDO�2IILFH�RI�WKH�(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ�
/X[HPERXUJ�

(($��������7RZDUGV�D�7UDQVSRUW�DQG�(QYLURQPHQW�5HSRUWLQJ�0HFKDQLVP��7(50��IRU�WKH
(8��(XURSHDQ�(QYLURQPHQW�$JHQF\��&RSHQKDJHQ��'HQPDUN�

(XURVWDW��������3DQRUDPD�RI�7UDQVSRUW�²�6WDWLVWLFDO�RYHUYLHZ�RI�URDG��UDLO�DQG�LQODQG�ZDWHUZD\
WUDQVSRUW�LQ�WKH�(XURSHDQ�8QLRQ��6WDWLVWLFDO�2IILFH�RI�WKH�(XURSHDQ�&RPPXQLWLHV�
/X[HPERXUJ��/X[HPERXUJ�

*URXS��� 6SDWLDO�SODQQLQJ�DQG�DFFHVVLELOLW\
6FKLSSHU��)LJXHURD�DQG�*RUKDP��������FLWHG�IURP�/HH�6FKLSSHU�DQG�&pOLQH�0DULH�/LOOLX�
������&DUERQ��'LR[LGH�(PLVVLRQV�IURP�7UDYHO�DQG�)UHLJKW�LQ�,($�&RXQWULHV��,QGLFDWRUV�RI�WKH
SDVW���DQG�WKH�/RQJ�7HUP�)XWXUH"��,($��ZRUNLQJ�SDSHU��3DULV�
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&RPPXQLWLHV��/X[HPERXUJ��/X[HPERXUJ�
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