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6� ,QWURGXFWLRQ

,Q�PRVW�(XURSHDQ�FRXQWULHV�WKHUH�KDV��IRU�VHYHUDO�GHFDGHV��EHHQ�D�FORVH�UHODWLRQVKLS
EHWZHHQ�URDG�IUHLJKW�GHPDQG�DQG�HFRQRPLF�JURZWK��7KH�PDMRULW\�RI�URDG�IUHLJKW
WUDIILF�IRUHFDVWV�KDYH�EHHQ�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�WKHVH�YDULDEOHV�ZLOO�UHPDLQ
FORVHO\�FRUUHODWHG�IRU�WKH�IRUHVHHDEOH�IXWXUH��7KLV�LV�HVVHQWLDOO\�DQ�DFW�RI�IDLWK��DV�WKHUH�LV
QR�JXDUDQWHH�WKDW�WKH�WUDIILF�OHYHOV�DQG�HFRQRPLF�JURZWK�ZLOO�FRQWLQXH�WR�IROORZ
SDUDOOHO�WUHQGV��,QGHHG�LQ�VRPH�(XURSHDQ�FRXQWULHV�LW�DSSHDUV�WKDW�WKHVH�WUHQGV�KDYH
EHJXQ�WR�GLYHUJH��'RPHVWLF�DQG�(XURSHDQ�WUDQVSRUW�VWDWLVWLFV�FDQ�RQO\�SURYLGH�D�FUXGH
RXWOLQH�RI�WKH�KLVWRULF�GHYHORSPHQWV�LQ�URDG�IUHLJKW�GHPDQG�IRU�D�EURDG�VHW�RI
FRPPRGLW\�IORZV��EXW�FDQ�QRW�DWWULEXWH�WKHVH�GHYHORSPHQWV�WR�DQ\�XQGHUO\LQJ
HFRQRPLF��ORJLVWLFDO��RU�DQ\�RWKHU�IDFWRUV�

7KH�GULYHUV�WKDW�JHQHUDWH�WKH�JURZWK�LQ�URDG�IUHLJKW�WUDIILF�GHPDQG�KDYH�QRW�EHHQ
VWXGLHG�LQ�D�(XURSHDQ�FRQWH[W��5('(),1(�KDV�FRQGXFWHG�UHVHDUFK�DW�ERWK�WKH�PDFUR
DQG�PLFUR�OHYHO�LQ�DQ�DWWHPSW�WR�VDWLVI\�WKLV�QHHG��DQG�VKHG�VRPH�OLJKW�RQ�KRZ�WKH
GDPDJLQJ�HIIHFWV�RI�URDG�IUHLJKW�WUDIILF�FDQ�EH�PLQLPLVHG�WKURXJK�WKH�DGRSWLRQ�RI�QHZ
SROLF\�LQLWLDWLYHV�

7KH�REMHFWLYHV�RI�5('(),1(�DUH�WR�
D� 0RGHO�WKH�IDFWRUV�DIIHFWLQJ�WKH�LQFUHDVHG�GHPDQG�IRU�URDG�IUHLJKW�DQG�UHODWLRQVKLS

EHWZHHQ�WKHVH�IDFWRUV�DQG�FKDQJHV�LQ�LQGXVWULDO�DQG�ORJLVWLFDO�VWUXFWXUH�
E� 'HYHORS�VWUDWHJLHV�WR�PDQDJH�DQG�LPSURYH�URDG�IUHLJKW�WUDQVSRUW�DQG�ORJLVWLFV�LQ

RUGHU�WR�UHGXFH�RU�DUUHVW�WKH�QHJDWLYH�H[WHUQDOLWLHV�FDXVHG�E\�WUDQVSRUW�
F� )RUHFDVW�WKH�HIIHFWLYHQHVV�RI�DOWHUQDWLYH�SROLFLHV��DQG�ZKHUH�VXFK�SROLFLHV�PLJKW�VLW

ZLWKLQ�WKH�FRPSUHKHQVLYH�WUDQVSRUW�VWUDWHJ\�RI�JRYHUQPHQWV�

6� )UHLJKW�WUDQVSRUW�GHPDQG������������

7KH�HFRQRPLF��WUDGH�DQG�IUHLJKW�WUDQVSRUW�GDWD�RI���HFRQRPLHV�DUH�H[DPLQHG�LQ
5('(),1(��)UDQFH��*HUPDQ\��WKH�1HWKHUODQGV��6ZHGHQ�DQG�WKH�8QLWHG�.LQJGRP��$
GHPDQG�VLGH�YLHZ�ZDV�WDNHQ�RI�WKH�OLQN�EHWZHHQ�SURGXFWLRQ�DQG�WUDQVSRUWDWLRQ��7KDW
LV��WKH�SURGXFWLRQ�RI�DQ�LWHP�JHQHUDWHG�D�GHPDQG�IRU�WKDW�LWHP�WR�EH�PRYHG��7KLV
JUHDWO\�VLPSOLILHG�WKH�WDVN�RI�PDWFKLQJ�SURGXFWLRQ�DQG�WUDQVSRUW�GDWD��'DWD�ZDV
DJJUHJDWHG�LQWR����5('(),1(�JURXSV�UHSUHVHQWLQJ�WKH�PDLQ�DUHDV�RI�HFRQRPLF
DFWLYLW\��DJULFXOWXUDO�SURGXFWV��EHYHUDJHV�DQG�IRRG��ZRRG�DQG�SDSHU��EXLOGLQJ
PDWHULDOV��WH[WLOHV�DQG�FORWKHV��RWKHU�FUXGH�PLQHUDOV��FKHPLFDOV�DQG�IHUWLOLVHUV��SHWURO
DQG�SHWUROHXP�SURGXFWV��FROD�DQG�FRNH��PHWDOV��PDFKLQHU\��WUDQVSRUW�HTXLSPHQW��RWKHU
PDQXIDFWXUHG�DUWLFOHV��DQG�PLVFHOODQHRXV�DUWLFOHV�

7KH�IUDPHZRUN�IRU�WKLV�DQDO\VLV�LV�LOOXVWUDWHG�LQ�ILJXUH������ZKLFK�VKRZV�WKH
UHODWLRQVKLS�EHWZHHQ�WKH�YDOXH�RI�JRRGV�SURGXFHG�DQG�URDG�IUHLJKW�WUDIILF�GHPDQG�DV�D
VHULHV�RI�NH\�UDWLRV��,I�HDFK�RI�WKHVH�UDWLRV�UHPDLQHG�VWDEOH��URDG�IUHLJKW�WUDIILF�ZRXOG�EH
SHUIHFWO\�FRUUHODWHG�ZLWK�FKDQJHV�LQ�WKH�YDOXH�RI�JRRGV�SURGXFHG��,Q�SUDFWLFH��HDFK�RI
WKHVH�UDWLRV�FDQ�YDU\�LQGHSHQGHQWO\��%\�HVWLPDWLQJ�FKDQJHV�LQ�HDFK�RI�WKH�NH\�UDWLRV
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WKURXJK�WLPH��LW�VKRXOG�EH�SRVVLEOH�WR�HVWDEOLVK�KRZ�PXFK�RI�WKH�JURZWK�RI�ORUU\�WUDIILF
LV�D�IXQFWLRQ�RI�HFRQRPLF�JURZWK�DQG�KRZ�PXFK�LV�DWWULEXWDEOH�WR�ORJLVWLFDO�FKDQJHV�
)LJXUH�6��� /LQNLQJ�HFRQRPLF�DFWLYLW\�DQG�URDG�IUHLJKW�WUDIILF

7KH�UHVXOWV�RI�WKH�DQDO\VLV�RQ�DQ�LQGLYLGXDO�FRXQWU\�EDVLV�LQGLFDWH�WKDW�DQ�LQFUHDVH�LQ
WKH�DYHUDJH�OHQJWK�RI�KDXO�LV�WKH�VLQJOH�PRVW�LPSRUWDQW�FRQWULEXWRU�WR�LQFUHDVHG�URDG
IUHLJKW�GHPDQG��VHH�RYHUYLHZ�LQ�WDEOH�6������,Q�VRPH�FRXQWULHV��WKLV�KDV�EHHQ
DFFRPSDQLHG�E\�D�VLJQLILFDQW�ULVH�LQ�URDG·V�VKDUH�RI�WRWDO�WUDIILF��7\SLFDOO\��WKLV�KDV
UHVXOWHG�LQ�D������RU�VR��LQFUHDVH�LQ�URDG�WRQQH�NLORPHWUHV��DW�OHDVW�GRXEOH�WKH�JURZWK
LQ�WKH�ZHLJKW�RI�JRRGV�SURGXFHG�RU�LPSRUWHG��7KH�XVH�RI�KHDYLHU�YHKLFOHV�KDV�JRQH
VRPH�ZD\�LQ�FRPSHQVDWLQJ�IRU�WKLV��OHDGLQJ�WR�WKH�DYHUDJH�SD\ORDGV�EHLQJ�VRPH����
KHDYLHU��7KLV��WRJHWKHU�ZLWK�D�UHGXFWLRQ�LQ�WKH�OHYHO�RI�HPSW\�UXQQLQJ��DSSUR[LPDWHO\
������KDV�OLPLWHG�WKH�LQFUHDVH�LQ�YHKLFOH�NLORPHWUHV��DQG��LQ�WXUQ��WKH�H[WHUQDO�FRVWV�RI
URDG�IUHLJKW�WUDQVSRUW�LPSRVH��WR�DERXW������7KLV�DGGLWLRQDO�GHPDQG��KRZHYHU��LV�VWLOO
JUHDWHU�WKDQ�WKH������RU�VR��LQFUHDVH�WKDW�FKDQJH�LQ�WKH�ZHLJKW�RI�JRRGV�SURGXFHG�RU
LPSRUWHG�ZRXOG�DFFRXQW�IRU��&OHDUO\��WKH�UHODWLRQVKLS�EHWZHHQ�HFRQRPLF�DFWLYLW\�DQG
URDG�IUHLJKW�WUDQVSRUW�GHPDQG�LV�D�FRPSOH[�RQH�

7DEOH�6��� 2YHUYLHZ�RI�FKDQJHV�LQ�HFRQRPLF�DFWLYLW\�DQG�URDG�IUHLJKW�WUDQVSRUW����������

%UHDNGRZQ )UDQFH *HUPDQ\ 1HWKHUODQGV 6ZHGHQ 8QLWHG

.LQJGRP

9DOXH�RI�SURGXFWLRQ�DQG�LPSRUWV ���� ���� ���� ���� ���

9DOXH�GHQVLW\ ���� ��� ��� ���� ����

:HLJKW�RI�SURGXFHG�DQG�LPSRUWHG�JRRGV ��� ���� ���� ���� ���

0RGDO�VSOLW ���� ���� �� ���� ���

3URGXFWV�WUDQVSRUWHG�E\�URDG ���� ���� ���� ���� ���

+DQGOLQJ�IDFWRU ��� ��� ��� ���� ����

5RDG�WRQQHV�OLIWHG ���� ���� ���� ��� ����

$YHUDJH�OHQJWK�RI�KDXO ���� ��� ���� ���� ����

7RQQH�NLORPHWUHV ���� ���� ���� ���� ����

9HKLFOH�FDUU\LQJ�FDSDFLW\ ���� 1�$� ���� ���� ���

/RDG�IDFWRU ��� 1�$� ��� ��� ���

$YHUDJH�SD\ORDG ���� 1�$� ���� ���� ���

(PSW\�UXQQLQJ ���� 1�$� ��� ��� ���

9HKLFOH�NLORPHWUHV ���� 1�$� ���� ���� ����

,WDOLF�FHOOV�DUH�UDWLRV��RWKHUV�DUH�DJJUHJDWHV�

6� 'ULYHUV�EHKLQG�FKDQJHV�LQ�NH\�UDWLRV����������

$�EUHDNGRZQ�RI�YHKLFOH�NLORPHWUH�JURZWK�LQWR���NH\�UDWLRV���YDOXH�GHQVLW\��PRGDO�VSOLW�
KDQGOLQJ� IDFWRU�� DYHUDJH� OHQJWK� RI� KDXO�� YHKLFOH� FDUU\LQJ� FDSDFLW\�� ORDG� IDFWRU� DQG
HPSW\� UXQQLQJ� �� PHUHO\� LGHQWLILHV� WKH� UHODWLYH� LPSRUWDQFH� RI� WKH� IDFWRUV� �LQ� DOO
FRXQWULHV�� IRU� LQVWDQFH�� WKH� DYHUDJH� OHQJWK� RI� KDXO� KDV� OHG� WR� D� VLJQLILFDQW� JURZWK� LQ
YHKLFOH�NP�RYHU�DQG�DERYH�WKH�JURZWK�LQ�SURGXFWLRQ���7KH�QH[W�SXUSRVH�LV�WR�SURYLGH
DQ� H[SODQDWLRQ� RI� ZK\� WKHVH� UDWLRV� KDYH� FKDQJHG�� DQG� E\� LPSOLFDWLRQ� WKHQ� JR� RQ� WR
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FRQVLGHU�ZKHWKHU�WKH�GULYHUV�RI�FKDQJH�ZLOO�FRQWLQXH�LQ�WKH�IRUHFDVW�SHULRG�RU�KDYH�D
GLIIHUHQW�LQIOXHQFH�RQ�WKH�HYROXWLRQ�RI�WKH���NH\�UDWLRV�

 7DEOH� 6���� OLVWV� WKH� NH\� ORJLVWLFDO� WUHQGV� WKDW� DUH� LGHQWLILHG� DV� WKH� SRWHQWLDO� GULYHUV
EHKLQG�WKH�FKDQJHV�LQ�WKH�NH\�UDWLRV��7KH�WDEOH�LV�VWUXFWXUHG�DURXQG���W\SHV�RI�GHFLVLRQ
PDNLQJ�LQ�ORJLVWLFV�DQG�RQH�FRQFHUQHG�ZLWK�SURGXFW�GHVLJQ�
 7DEOH�6��� 7KH�,PSDFW�RI�/RJLVWLFDO�'ULYHUV�RQ�.H\�5DWLRV

 
  .H\�5DWLRV
 
 .H\�/RJLVWLFDO�7UHQGV�	�'ULYHUV
 �����WR�����

 9DOXH
GHQVLW\

 0RGDO
VSOLW
�URDG
VKDUH�

 +DQG�
OLQJ
IDFWRU

 $YJ�
OHQJWK
RI�KDXO

 9HKLFOH
FDUU\LQ

J
FDSDFLW\

 /RDG
IDFWRU

 (PSW\
UXQQLQJ

 � 5HVWUXFWXULQJ�RI�ORJLVWLFDO�V\VWHPV        
 ��� 6SDWLDO�FRQFHQWUDWLRQ�RI�SURGXFWLRQ��HLWKHU�WKURXJK        
 UHGXFWLRQ�LQ�SODQW�QXPEHUV��RU     ↑  �↑�   
 LQFUHDVHG�SODQW�VSHFLDOLVDWLRQ��¶IRFXVHG�SURGXFWLRQ·�     ↑    
 ��� 6SDWLDO�FRQFHQWUDWLRQ�RI�LQYHQWRU\     ↑  �↑�   
 ��� 'HYHORSPHQW�RI�EUHDN�EXON���WUDQVKLSPHQW�V\VWHPV    ↑  ↓    
 ��� &HQWUDOLVDWLRQ�RI�VRUWLQJ�RSHUDWLRQ�LQ�KXE�VDWHOOLWH�

QHWZRUN
   ↑  ↓    

 � 5HDOLJQPHQW�RI�VXSSO\�FKDLQV        
 ��� 9HUWLFDO�GLVLQWHJUDWLRQ�RI�SURGXFWLRQ    ↑  �↓�  �↓�   
 ��� &RQFHQWUDWLRQ�RI�VXSSOLHU�VRXUFLQJ     �↓�    
 ��� :LGHU�JHRJUDSKLFDO�VRXUFLQJ�RI�VXSSOLHV     ↑    
 ��� :LGHU�GLVWULEXWLRQ�RI�ILQLVKHG�SURGXFWV     ↑    
 ��� ,QFUHDVH�LQ�UHWDLOHU·V�FRQWURO�RYHU�VXSSO\�FKDLQ      �↑�  �↑�  
 ��� &RQFHQWUDWLRQ�RI�LQWHUQDWLRQDO�WUDGH�RQ�KXE�SRUWV   �↓�  �↑�  ↑    
 � 5HVFKHGXOLQJ�RI�SURGXFW�IORZ        
 ��� $SSOLFDWLRQ�RI�-,7�SULQFLSOH�LQ�PDQXIDFWXULQJ      ↓  ↓  �↑�
 ��� $GRSWLRQ�RI�4XLFN�5HVSRQVH�DQG�(&5�LQ�UHWDLO�

GLVWULEXWLRQ
     ↓  ↓  

 ��� *URZWK�RI�¶QRPLQDWHG�GD\·�GHOLYHULHV      ↓  ↓  �↑�
 ��� 3UROLIHUDWLRQ�RI�ERRNLQJ�LQ���WLPHG�GHOLYHU\�V\VWHPV      ↓  ↓  �↑�
 � &KDQJHV�LQ�PDQDJHPHQW�RI�WUDQVSRUW�UHVRXUFHV        
 ��� ,PSURYHPHQW�LQ�URDG·V�UHODWLYH�FRVW�SHUIRUPDQFH   ↑      
 ��� ,QFUHDVHG�XVH�RI�RXWVLGH�WUDQVSRUW���GLVWULEXWLRQ�

FRQWUDFWRUV
     ↑  ↑  ↑

 ��� &KDQJHV�LQ�YHKLFOH�VL]H�UHJXODWLRQV   �↑�    ↑   
 ��� &KDQJHV�LQ�KDQGOLQJ�V\VWHPV      ↑   
 ��� ,QFUHDVHG�XVH�RI�&RPSXWHULVHG�9HKLFOH�5RXWLQJ�DQG�

6FKHGXOLQJ
      ↑  ↑

 ��� ,QFUHDVH�LQ�UHWXUQ�ORDGLQJ       ↑  ↑
 � &KDQJHV�LQ�SURGXFW�FRQILJXUDWLRQ�GHVLJQ        
 ��� ,QFUHDVH�LQ�FRPSOH[LW\��VRSKLVWLFDWLRQ�RI�SURGXFW  ↑       

 ↑� �SRVLWLYH�LPSDFW ↓� �QHJDWLYH�LPSDFW��� ���� �SRVVLEOH�LPSDFW

 
 
 7KH�DSSURDFK�XVHG�LQ�WKH�5('(),1(�SURMHFW�LV�WR�H[DPLQH�LQ�JUHDWHU�GHWDLO�D�VHOHFWHG
QXPEHU�RI�VHFWRU�FRPPRGLW\�FRPELQDWLRQV�LQ�GLIIHUHQW�FRXQWULHV��7KH�VHOHFWLRQ�RI�WKH
FDVH�VWXGLHV�ZDV�VXEMHFW�WR�WKUHH�FULWHULD��6XEVWDQWLDO�TXDQWLW\��+LJK�JURZWK�UDWH�DQG
/RJLVWLFDO�WUHQGV��:LWKLQ�HDFK�RI�WKH�VHOHFWHG�VHFWRU�FRPPRGLW\�FRPELQDWLRQV�VSHFLILF
VXSSO\�FKDLQV�KDYH�EHHQ�H[DPLQHG��7DEOH�6����VKRZV�WKH�LPSRUWDQFH�RI�WKH�FKRVHQ
VHFWRU�FRPPRGLW\�JURXS�IRU�WKH�FRXQWU\�FRQFHUQHG�RYHU�WKH�GHFDGH������������,Q�WRWDO
WKH�FDVH�VWXG\�VHFWRUV�FRYHU�RYHU�����RI�WKH�YHKLFOH�NP�
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 7DEOH�6��� 7KH�&KRVHQ�&DVH�6WXGLHV

 
 6HFWRU�²
FRPPRGLW\

JURXS

 6XSSO\�FKDLQV  &RXQWU\  3URGXFWLRQ
 ����

 ��VKDUH

 9HKLFOH�NP
 ����

 ��VKDUH

 3URGXFWLRQ
 �������

 ��FKDQJH

 9HKLFOH�NP
 �������

 ��FKDQJH
 $JULFXOWXUDO
3URGXFWV

 3RWDWRHV  )UDQFH  �  ��  �
 

 ���
 

 )RRG�	�'ULQN  %HHU
 'DLU\�3URGXFWV

 )UDQFH  ��  ��  ���  ��

 :RRG�	�3DSHU  1HZVSDSHU
 &UDIW�OLQHU
 )LQH�SDSHU

 6ZHGHQ  �  ��  ���  ���

 %XLOGLQJ
0DWHULDOV

 &RQFUHWH�SURGXFWV
 &HUDPLF�SURGXFWV

 1HWKHUODQGV  �  �  ���  ���

 7UDQVSRUWDWLRQ
HTXLSPHQW

 &DU�VHDWV
 ([KDXVW�HTXLSPHQW
 2WKHU�VXSSO\�SDUWV

 *HUPDQ\  ��  ����D�  ���  �����D�

 0LVFHOODQHRXV  +RXVHKROG�ZDVWH
 ([SUHVV�SDUFHO
VHUYLFHV

 8QLWHG
.LQJGRP

 1HWKHUODQGV

 Q�D�
 Q�D�

 

 ��
 ��

 Q�D�
 ���

 

 ���
 ����

 ��D� WRQQH�NP�
 

7KH�IRUFHV�DW�ZRUN�WKDW�LQIOXHQFH�WKH�NH\�UDWLRV�RYHU�WKH�ODVW�GHFDGH�DUH�VXPPDULVHG�LQ
WDEOH�6�����7KHUH�LV�QR�VLPSOH�FRQFOXVLRQ�FRQFHUQLQJ�WKHVH�IRUFHV�DQG�WKHLU�UHODWLYH
VWUHQJWK��VLQFH�WKHUH�DUH�YDULDWLRQV�EHWZHHQ�SURGXFWV�DQG�EHWZHHQ�FRXQWULHV��$Q\
IRUHFDVWLQJ�H[HUFLVH�RU�SROLF\�DSSUDLVDO�PXVW�UHFRJQLVH�WKHVH�GLIIHUHQFHV��+RZHYHU��LQ
5('(),1(�LV�H[DPLQHG�WR�ZKDW�H[WHQW�WKH�FRQFOXVLRQV�DUH�YDOLG�IRU�WKH�RWKHU�FRXQWULHV
FRQFHUQHG�

7DEOH�6��� /RJLVWLFDO�7UHQGV�DQG�'ULYHUV������������(YLGHQFH�IURP�&DVH�6WXGLHV

.H\�/RJLVWLFDO�7UHQGV�	�'ULYHUV
�����WR�����

$JULFXOWXUH

3URGXFWV

)RRG�	
'ULQN

:RRG�	
3DSHU

%XLOGLQJ
0DWHULDOV

7UDQVSRUW
(TXLSPHQW

0LVFHOO�
DQHRXV

� 5HVWUXFWXULQJ�RI�ORJLVWLFDO�V\VWHPV
��� 6SDWLDO�FRQFHQWUDWLRQ�RI�SURGXFWLRQ��

HLWKHU�WKURXJK
⊕ ⊕ ⊕ ⊕

5HGXFWLRQ�LQ�SODQW�QXPEHUV��RU ⊕ ⊕ ⊕
,QFUHDVHG�SODQW�VSHFLDOLVDWLRQ�
�¶IRFXVHG�SURGXFWLRQ·�

⊕ ⊕

��� 6SDWLDO�FRQFHQWUDWLRQ�RI�LQYHQWRU\ ⊕ ⊕ ⊕
��� 'HYHORSPHQW�RI�EUHDNEXON�

7UDQVKLSPHQW�V\VWHPV
⊕ ⊕

��� &HQWUDOLVDWLRQ�RI�VRUWLQJ�RSHUDWLRQ�LQ�
KXE�VDWHOOLWH�QHWZRUN

� 5HDOLJQPHQW�RI�VXSSO\�FKDLQV
��� 9HUWLFDO�GLVLQWHJUDWLRQ�RI�SURGXFWLRQ ⊕ ⊕ ⊕ ⊕
��� &RQFHQWUDWLRQ�RI�VXSSOLHU�VRXUFLQJ ⊕ ⊕
��� :LGHU�JHRJUDSKLFDO�VRXUFLQJ�RI�

VXSSOLHV
⊕

��� :LGHU�GLVWULEXWLRQ�RI�ILQLVKHG�
SURGXFWV

⊕ ⊕ ⊕

��� ,QFUHDVH�LQ�UHWDLOHU·V�FRQWURO�RYHU�
VXSSO\�FKDLQ

⊕ ⊕

��� &RQFHQWUDWLRQ�RI�LQWHUQDWLRQDO�WUDGH�
RQ�KXE�SRUWV
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.H\�/RJLVWLFDO�7UHQGV�	�'ULYHUV
�����WR�����

$JULFXOWXUH

3URGXFWV

)RRG�	
'ULQN

:RRG�	
3DSHU

%XLOGLQJ
0DWHULDOV

7UDQVSRUW
(TXLSPHQW

0LVFHOO�
DQHRXV

� 5HVFKHGXOLQJ�RI�SURGXFW�IORZ
��� $SSOLFDWLRQ�RI�-,7�SULQFLSOH�LQ�

PDQXIDFWXULQJ
⊕ ⊕ ⊕

��� $GRSWLRQ�RI�4XLFN�5HVSRQVH�DQG�
(&5�LQ�UHWDLO�GLVWULEXWLRQ

⊕ ⊕

��� *URZWK�RI�¶QRPLQDWHG�GD\·�GHOLYHULHV
��� 3UROLIHUDWLRQ�RI�ERRNLQJ�LQ�WLPHG�

GHOLYHU\�V\VWHPV
⊕

� &KDQJHV�LQ�PDQDJHPHQW�RI�WUDQVSRUW�
UHVRXUFHV

��� ,PSURYHPHQW�LQ�URDG·V�UHODWLYH�
FRVW�SHUIRUPDQFH

⊕ ⊕ ⊕

��� ,QFUHDVHG�XVH�RI�RXWVLGH�
WUDQVSRUW�GLVWULEXWLRQ�FRQWUDFWRUV

⊕ ⊕

��� &KDQJHV�LQ�YHKLFOH�VL]H�UHJXODWLRQV ⊕ ⊕ ⊕
��� &KDQJHV�LQ�KDQGOLQJ�V\VWHPV
��� ,QFUHDVHG�XVH�RI�&RPSXWHULVHG�

9HKLFOH�5RXWLQJ�DQG�6FKHGXOLQJ
⊕ ⊕ ⊕

��� ,QFUHDVH�LQ�UHWXUQ�ORDGLQJ ⊕ ⊕ ⊕ ⊕ ⊕ ⊕
� &KDQJHV�LQ�SURGXFW�

FRQILJXUDWLRQ�GHVLJQ
��� ,QFUHDVH�LQ�FRPSOH[LW\��VRSKLVWLFDWLRQ

RI�SURGXFW
⊕ ⊕ ⊕ ⊕ ⊕

⊕ LQGLFDWHV�D�VLJQLILFDQW�GULYHU�RU�IRUFH�LQ�WKH�VHFWRU�

6� )RUHFDVW����������

,Q�RUGHU�WR�DQDO\VH�WKH�UHODWLRQVKLS�EHWZHHQ�HFRQRPLF�DFWLYLW\�DQG�URDG�IUHLJKW�WUDIILF
LQ�WKH�QH[W�GHFDGH��D���VWHS�DSSURDFK�KDV�EHHQ�WDNHQ�SHU�5('(),1(�JURXS�
�� *URZWK�RI�WKH�YDOXH�RI�SURGXFWLRQ�DQG�LPSRUWV�EHWZHHQ������DQG������KDV�EHHQ

GHULYHG�IURP�FRXQWU\�VSHFLILF�VFHQDULRV�RQ�IXWXUH�FKDQJHV�RI�SURGXFWLRQ��IURP�WKH
(5(&2�UHSRUW��(XURSH�LQ�������

�� )RUHVHHQ�FKDQJHV�LQ�NH\�UDWLRV�KDV�EHHQ�SURYLGHG�E\�WKH�FDVH�VWXGLHV�
�� 8VLQJ�WKH�IRUHFDVWV�RQ�YDOXH�RI�SURGXFWLRQ�DQG�WKH�NH\�UDWLRV�IXWXUH�URDG�WUDQVSRUW

DQG�WUDIILF�FDQ�EH�FDOFXODWHG�

$�QXPEHU�RI�RSWLRQV�ZHUH�H[DPLQHG�LQ�RUGHU�WR�VHH�WR�ZKDW�H[WHQW�LW�LV�SRVVLEOH�WR
JHQHUDOLVH�WKH�FDVH�VWXG\�ILQGLQJV�DQG�SUHVHQWV�IRUHFDVWV�RI�URDG�WUDQVSRUW�DFWLYLW\�LQ
WKH�\HDU������IURP�RQH�5('(),1(²JURXS�WR�DQRWKHU�JURXS��+RZHYHU��LW�GLG�QRW�UHVXOW
LQ�VROLG�HYLGHQFH�IRU�VLPLODULWLHV�EHWZHHQ�5('(),1(�JURXSV��7KHUHIRUH�LW�LV�FRQFOXGHG�
WKDW�ZLWKLQ�WKLV�VWXG\�FDVH�VWXG\�UHVXOWV�FDQ�QRW�EH�H[WHQGHG�WR�RWKHU�JURXSV�IRU�ZKLFK
QR�FDVH�VWXGLHV�H[LVW�
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7DEOH�6��� )RUHFDVW�PHDQ�JURZWK�LQ�NH\�UDWLRV����������

)UDQFH *HUPDQ\

�D�

7KH

1HWKHUODQGV

6ZHGHQ 8QLWHG

.LQJGRP

$JULFXOWXUDO�SURGXFWV�

▲ 9DOXH�GHQVLW\��
FXUUHQF\
�NLORJUDP� ��� ���� ��� ���� ����

▲ 0RGDO�VSOLW��URDG�VKDUH�LQ��� ��� ���� ���� ���� ���

▲ +DQGOLQJ�IDFWRU ���� ���� ���� ���� ���

▲ $YHUDJH�OHQJWK�RI�KDXO��NP� ���� ���� ���� ��� ����

▲ 9HKLFOH�FDUU\LQJ�FDSDFLW\��WRQQHV� 1�$ 1�$� ���� ��� ����

▲ /RDG�IDFWRU���� 1�$ 1�$� ��� ��� ��

▲ (PSW\�UXQQLQJ���� 1�$� 1�$� ���� ��� ���

)RRG�DQG�GULQNV�

▲ 9DOXH�GHQVLW\��
FXUUHQF\
�NLORJUDP� ���� ���� ���� ��� ����

▲ 0RGDO�VSOLW��URDG�VKDUH�LQ��� ��� ���� ��� ��� ��

▲ +DQGOLQJ�IDFWRU ��� ��� �� ���� ����

▲ $YHUDJH�OHQJWK�RI�KDXO��NP� ���� ��� ���� ���� ����

▲ 9HKLFOH�FDUU\LQJ�FDSDFLW\��WRQQHV� 1�$ 1�$� ���� ���� ����

▲ /RDG�IDFWRU���� 1�$ 1�$� ��� ��� ���

▲ (PSW\�UXQQLQJ���� 1�$� 1�$� ���� ��� ���

:RRG�DQG�SDSHU��E��

▲ 9DOXH�GHQVLW\��
FXUUHQF\
�NLORJUDP� ����

▲ 0RGDO�VSOLW��URDG�VKDUH�LQ��� ����

▲ +DQGOLQJ�IDFWRU ����

▲ $YHUDJH�OHQJWK�RI�KDXO��NP� ���

▲ 9HKLFOH�FDUU\LQJ�FDSDFLW\��WRQQHV� ���

▲ /RDG�IDFWRU���� ���

▲ (PSW\�UXQQLQJ���� ���

%XLOGLQJ�PDWHULDOV�

▲ 9DOXH�GHQVLW\��
FXUUHQF\
�NLORJUDP� ���� ��� ��� ���� 1�$�

▲ 0RGDO�VSOLW��URDG�VKDUH�LQ��� ���� ���� ��� ��� ���

▲ +DQGOLQJ�IDFWRU ��� ���� ���� ���� ����

▲ $YHUDJH�OHQJWK�RI�KDXO��NP� ���� ���� ���� ���� ����

▲ 9HKLFOH�FDUU\LQJ�FDSDFLW\��WRQQHV� 1�$ 1�$� ��� ��� ����

▲ /RDG�IDFWRU���� 1�$� 1�$� ��� ��� ���

▲ (PSW\�UXQQLQJ���� 1�$� 1�$� ��� ��� ���

7UDQVSRUW�HTXLSPHQW

▲ 9DOXH�GHQVLW\��
FXUUHQF\
�NLORJUDP� ���� ���� ���� ���� ����

▲ 0RGDO�VSOLW��URDG�VKDUH�LQ��� ��� ���� ��� ���� ���

▲ +DQGOLQJ�IDFWRU ���� ���� ���� ���� ����

▲ $YHUDJH�OHQJWK�RI�KDXO��NP� ���� ��� ���� ���� ����

▲ 9HKLFOH�FDUU\LQJ�FDSDFLW\��WRQQHV� 1�$� 1�$� ���� ���� ����

▲ /RDG�IDFWRU���� 1�$� 1�$� ���� ���� ���

▲ (PSW\�UXQQLQJ���� 1�$� 1�$� ��� ��� ���

�D� *URZWK�UDWHV�IRU�����������

�E� )RU�WKH�ZRRG�DQG�SDSHU�FDVH�VWXG\�FDUULHG�RXW�LQ�6ZHGHQ�QR�(XURSHDQ�HYLGHQFH�ZDV�IRXQG��7KHUHIRUH�WKH

FDVH�VWXG\�UHVXOWV�FRXOG�QRW�EH�H[WHQGHG�WR�RWKHU�FRXQWULHV�

&RQFOXVLRQV
,Q�D�PDMRULW\�RI�WKH�IRXU�5('(),1(�JURXSV��URDG�IUHLJKW�DFWLYLW\�PHDVXUHG�LQ�WRQQH�
NLORPHWUHV�LV�H[SHFWHG�WR�JURZ�IDVWHU�XQWLO������WKDQ�SURGXFWLRQ�LQ�ZHLJKW�WHUPV��DV�FDQ
EH�VHHQ�LQ�WKH�SUHYLRXV�ILJXUHV��(VSHFLDOO\�LQ�WKH�DJULFXOWXUDO�SURGXFWV�DQG�WUDQVSRUW
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HTXLSPHQW�LQGXVWU\�WRQQH�NLORPHWUHV�DQG�SURGXFWLRQ�ZHLJKW�DUH�GLYHUJLQJ
VXEVWDQWLDOO\��5RDG�IUHLJKW�DFWLYLW\�LQ�YHKLFOH�NLORPHWUHV�VKRZV�D�VLPLODU�JURZWK�SDWK
WR�SURGXFWLRQ�ZHLJKW��DOWKRXJK�LQ�PRVW�LQGXVWULHV�YHKLFOH�NLORPHWUHV�DUH�VWLOO�H[SHFWHG
WR�JURZ�IDVWHU�XS�WR������

2Q�D�FRXQWU\�E\�FRXQWU\�EDVLV��RQH�FDQ�VHH�WKDW�LQ�6ZHGHQ�HFRQRPLF�DFWLYLW\�DQG�URDG
WUDIILF�DUH�UHVROYLQJ�LQ�D�GHVLUDEOH�ZD\��,Q�)UDQFH��WKH�1HWKHUODQGV�DQG�WKH�8QLWHG
.LQJGRP��WKLV�LV�ODUJHO\�QRW�VR���,Q�6ZHGHQ�IXWXUH�WUHQGV�VKRZ�WKDW�OHVV�DQG�OHVV
YHKLFOH�NLORPHWUHV�DUH�QHHGHG�IRU�WKH�VDPH�SURGXFWLRQ�YROXPH��LQ�RWKHU�ZRUGV�
HFRQRPLF�DFWLYLW\�LV�GHYHORSLQJ�DW�D�KLJKHU�OHYHO�WKDQ�URDG�WUDIILF�DFWLYLW\�QHFHVVDU\�IRU
WKH�WUDQVSRUWDWLRQ�RI�WKHVH�SURGXFHG�JRRGV��,Q�WKH�RWKHU�FRXQWULHV�WKH�RSSRVLWH�LV�WUXH�
URDG�WUDIILF�LV�JURZLQJ�IDVWHU�WKDQ�HFRQRPLF�DFWLYLW\�

6� ([WHUQDOLWLHV

,Q�YLHZ�RI�WKH�H[SHFWHG�JURZWK�RI�URDG�WUDIILF�DFWLYLW\�IRU�VRPH�LPSRUWDQW�LQGXVWULDO
VXEVWDQWLDO�H[WHUQDO�HIIHFWV�PLJKW�UHVXOW��,Q�5('(),1(�&RQJHVWLRQ�DQG�&2��DQG�12[

(PLVVLRQV�KDYH�EHHQ�H[DPLQHG�

&RQJHVWLRQ
7KH�SURFHVV�RI�FDOFXODWLQJ�FRQJHVWLRQ�LV�GHPDQGLQJ�LQ�WHUPV�RI�GDWD�UHTXLUHPHQWV�
'DWD�IRU�)UDQFH��6ZHGHQ��WKH�1HWKHUODQGV�DQG�*HUPDQ\�LV�QRW�DV�FRPSUHKHQVLYH�DV�WKH
8.�GDWD�LQ�LWV�FRYHUDJH�RI�WKH�IDFWRUV�WKDW�FRQWULEXWH�WR�FRQJHVWLRQ�RU�WKH
GLVDJJUHJDWLRQ�WKDW�LV�UHTXLUHG��,Q�RUGHU�WR�GHULYH�WKH�FRQJHVWLRQ�FRVWV�IRU�RWKHU
FRXQWULHV�LW�LV�SRVVLEOH�WR�FRPSDUH�VRPH�NH\�VWDWLVWLFV�ZLWK�WKRVH�RI�WKH�8.��7KH�NH\
WUDIILF�FRPSRQHQWV�RI�WKH�FRQJHVWLRQ�FDOFXODWLRQV�DUH�
�� 7KH�RYHUDOO�UDWLR�RI�DQQXDO�WUDIILF�IORZ�WR�URDG�OHQJWK��GHQVLW\��
�� &RQFHQWUDWLRQ�E\�PRQWK��GD\�RI�ZHHN�DQG�KRXU�RI�GD\�
�� &RQFHQWUDWLRQ�E\�URDG�W\SH�DQG�ZLWKLQ�URDG�W\SH�
�� 7KH�YDOXH�RI�WLPH�RI�WUDYHOOHUV�
�� 7KH�GLVWULEXWLRQ�RI�IUHLJKW�YHKLFOHV�RQ�GLIIHUHQW�URDG�W\SHV�

%ULQJLQJ�WRJHWKHU�WKH�ILQGLQJV�RI�WKLV�DQDO\VLV�ZLWK�WKH�&RQJHVWLRQ�0RGHO�UHYHDOV�WKH
IROORZLQJ�WDEOH�6�����7KH�3URMHFWLRQ�WR������LV�EDVHG�XSRQ�D�JURZWK�LQ�WKH�9DOXH�RI
7LPH�DQG�WUDIILF�VLPLODU�WR�WKDW�IRXQG�LQ�*%�������DQG������UHVSHFWLYHO\�SHU�\HDU��



&%�7%����U�� ix

7DEOH�6��� 0DUJLQDO�&RQJHVWLRQ�&RVW�SHU�������9HKLFOH�NLORPHWUHV�RI�DQ�$YHUDJH�*RRGV�9HKLFOH

ECU per 1000 vehkm
1996 prices

Value of Time
ECU/h

Marginal Cost
Own Value of Time

Marginal Cost
Average Value of Time

1996 2005 1996 2005

Great Britain 10.2 30 44 41 59

Sweden 21.0 15 22 10 14

Netherlands 13.5 30 43 31 45

Germany 11.4 34 49 41 59

France 13.3 32 46 33 48

All countries (unweighted) 13.9 31 45

7KH�PDUJLQDO�FRQJHVWLRQ�FRVWV�FDQ�EH�FRQYHUWHG�LQWR�ILJXUHV�IRU�PDUJLQDO�FRQJHVWLRQ
FRVWV�SHU�PLOOLRQ�WRQQHNP�E\�DVVXPSWLRQV�DERXW�WKH�DYHUDJH�SD\ORDG��LQ�WKLV�GHILQLWLRQ
YHKNP�LQFOXGHV�ERWK�ORDGHG�DQG�XQORDGHG�YHKNP���,W�FDQ�EH�VHHQ�WKDW�WKHUH�LV�D�VWURQJ
XSZDUG�WUHQG�LQ�WKH�PDUJLQDO�FRQJHVWLRQ�FRVW�RI�PRYLQJ�JRRGV��7KH�ILJXUHV�WKDW�DUH
DYDLODEOH�VXJJHVW�WKDW�WKLV�ILJXUH�PD\�YDU\�EHWZHHQ�(XURSHDQ�FRXQWULHV��ZLWK�6ZHGHQ
SURYLGLQJ�D�SDUWLFXODUO\�ORZ�ILJXUH�

7DEOH�6��� 0DUJLQDO�&RQJHVWLRQ�&RVW�SHU�PLOOLRQ�7RQQHNLORPHWUHV�RI�DQ�$YHUDJH�*RRGV�9HKLFOH

N(&8�����

SHU�0�WRQQHNP

$YHUDJH

3D\ORDG��W�

0DUJLQDO�&RVW

2ZQ�9DOXH�RI�7LPH

0DUJLQDO�&RVW

$YHUDJH�9DOXH�RI�7LPH

���� ����� ���� ���� ����

*% ��� ��� ��� ��� ���

6ZHGHQ ���� ��� ��� ��� ���

1HWKHUODQGV ��� ��� ��� ��� ���

*HUPDQ\ ��� ��� ��� ��� ���

)UDQFH ��� ��� ��� ��� ���

$OO�FRXQWULHV��XQZHLJKWHG� ��� ���

(PLVVLRQV
(PLVVLRQV�DUH�DVVHVVHG�ZLWK�WKH�)((�PRGHO��)XHO��(QHUJ\�DQG�(PLVVLRQV���7KH�PRGHO
FDQ�EH�GLYLGHG�LQWR�WZR�SDUWV��RQH�FRQFHUQLQJ�IXHO�XVH�DQG�GULYLQJ�HQHUJ\�DQG�RQH
FRQFHUQLQJ�HPLVVLRQ�FDOFXODWLRQV��7KRVH�WZR�SDUWV�DUH�OLQNHG�WKURXJK�WKH�XVH�RI�IXHO
DQG�HQHUJ\�YDULDEOHV�LQ�WKH�HPLVVLRQ�HTXDWLRQV��7KH�PRGHO�SURGXFHV�IXHO�DQG�HPLVVLRQ
IDFWRUV��H[SUHVVLQJ�WKH�XVH�RI�WKRVH�LQ�JUDPV�SHU�NLORPHWUH�

,QSXW�IRU�WKH�PRGHO�DUH�FRXQWU\�VSHFLILF�GDWD�RQ�
D� 7RWDO�YHKLFOH�NLORPHWUHV�RI�IUHLJKW�YHKLFOHV�SHU�\HDU�E\�YHKLFOH�W\SH�DQG�URDG�W\SH�
E� $YHUDJH�VSHHG�RI�IUHLJKW�YHKLFOHV�E\�W\SH�RI�URDG��ZLWKLQ�FLW\��VHFRQGDU\�URDGV�

KLJKZD\��
F� /RDG�IDFWRU�DQG�ORDG�FDSDFLW\�RI�IUHLJKW�YHKLFOHV�
G� 0HGLDQ�OLIH�VSDQ�RI�IUHLJKW�YHKLFOHV�
H� 9LQWDJH�GLVWULEXWLRQ�RI�YHKLFOH�NLORPHWUHV�LQ������
I� 6XOSKXU�FRQWHQW�RI�GLHVHO��GHSHQGV�RQ�OHJLVODWLRQ�LQ�D�FRXQWU\��
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:KHUH�GDWD�DUH�QRW�DYDLODEOH�LQ�D�SDUWLFXODU�FRXQWU\��DYHUDJH�ILJXUHV�IURP�FRXQWULHV�
ZLWK�VLPLODU�IUHLJKW��WUDIILF��FKDUDFWHULVWLFV�DUH�XVHG��7KH�IROORZLQJ�ILJXUH�VKRZV�WKH
UHVXOWV�RI�WKH�DQDO\VLV�ZLWK�WKH�)((�PRGHO�IRU������ZLWK�SURMHFWLRQV�WR������

)LJXUH�6��� )UHLJKW�WUDIILF��&2��DQG�12[�HPLVVLRQV�LQ����������� ����

$JULFXOWXUDO�SURGXFWV
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7KH�ILJXUHV�VKRZ�WKDW�IRU�DOPRVW�DOO�FRXQWULHV�DQG�5('(),1(�JURXSV�
▲ 9HKLFOH�NLORPHWUHV�DUH�LQFUHDVLQJ��H[FHSW�IRU�6ZHGHQ��
▲ &2��HPLVVLRQV�DUH�FORVHO\�IROORZLQJ�WKH�JURZWK�LQ�YHKLFOH�NLORPHWUHV��ZLWK�WKH

LPSDFW�RI�ODUJHU�YHKLFOHV�DQG�EHWWHU�IXHO�FRQVXPSWLRQ�RQO\�OHDGLQJ�WR�D�ORZHU�UDWH
RI�JURZWK�LQ�VRPH�VHFWRUV�

▲ 12[�HPLVVLRQ�LV�SURMHFWHG�WR�GHFUHDVH�GUDPDWLFDOO\�GXH�HQWLUHO\�WR�WKH�LQWURGXFWLRQ
RI�PRUH�ULJRURXV�VWDQGDUGV�RQ�QHZ�YHKLFOHV�

6� ,PSDFW�RI�SROLF\�PHDVXUHV

)LQDOO\�D�OLQN�KDV�EHHQ�PDGH�EHWZHHQ�SRVVLEOH�WUDQVSRUW�SROLF\�PHDVXUHV�DQG�WKHLU
LPSDFW�RQ�URDG�IUHLJKW�WUDQVSRUW�H[WHUQDOLWLHV��8OWLPDWHO\��SROLF\�PHDVXUHV�DUH
SULRULWLVHG�DV�WR�WKHLU�UHODWLYH�HIIHFWLYHQHVV��,Q�RUGHU�WR�GR�VR��WKH�IROORZLQJ�VWHSV�KDYH
EHHQ�WDNHQ�
$� 3ROLF\�PHDVXUHV�DW�WKH�GLVSRVDO�RI�WKH�WUDQVSRUW�SROLF\�PDNHU�DUH�LGHQWLILHG�
%� )LYH�SROLF\�RSWLRQV��FRPSULVLQJ�D�FRPELQDWLRQ�RI�SROLF\�PHDVXUHV��WR�UHGXFH�URDG

IUHLJKW�WUDQVSRUW�RU�WR�UHGXFH�LWV�H[WHUQDOLWLHV�DUH�LGHQWLILHG�
&� %DVHG�RQ�WKH�DQDO\VLV�RI�WKH�FDVH�VWXGLHV��WKH�VFRSH�IRU�D�UHGXFWLRQ�RI�URDG�IUHLJKW

WUDQVSRUW�RU�LWV�H[WHUQDOLWLHV��ZKLFK�LQGLYLGXDO�VXSSO\�FKDLQV�RIIHU�LQ�HDFK�RI�WKH
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ILYH�RSWLRQV��LV�HVWLPDWHG��%DVHG�RQ�WKH�RSWLRQV�ZKLFK�WKH\�DGGUHVV�DQG�WKH�VFRSH
IRU�LPSURYHPHQW�ZKLFK�WKH�VXSSO\�FKDLQV�RIIHU��WKH�SROLF\�PHDVXUHV�DUH�EURXJKW
LQWR�DQ�RUGHU�RI�SULRULW\�

'� )LQDOO\��NH\�PHDVXUHV�DQG�JHQHUDO�GHFLVLRQV�WR�EH�WDNHQ�E\�WKH�SROLF\�PDNHU�DUH
HPSKDVLVHG�

$�� 7\SHV�RI�SROLFLHV�DIIHFWLQJ�URDG�IUHLJKW�WUDQVSRUW

7ZR�JURXSV�RI�PHDVXUHV�KDYH�WR�EH�GLVWLQJXLVKHG�

,�� 0HDVXUHV�DLPHG�DW�D�SDUWLFXODU�SURGXFW�PDUNHW�
3ROLFLHV�LPSDFWLQJ�LQGLUHFWO\�RQ�WUDQVSRUW�E\�LQGXFLQJ�FKDQJHV�LQ�WKH�PDUNHWV�RI�WKH
SURGXFWV�EHLQJ�WUDQVSRUWHG�DUH�HFRQRPLF�SROLF\��OLEHUDOLVDWLRQ�DQG�GHUHJXODWLRQ��
VRFLDO�DQG�ODERXU�OHJLVODWLRQ��(8�LQWHJUDWLRQ�SROLF\��HQYLURQPHQWDO�SROLFLHV�DQG�57'
SROLFLHV��6LQFH�LW�LV�QRW�LQ�WKH�SRZHU�RI�WKH�WUDQVSRUW�SROLF\�PDNHU�WR��GLUHFWO\��LQIOXHQFH
WKHVH�SROLFLHV��WKH\�DUH�QRW�FRQVLGHUHG�IXUWKHU�KHUH��EXW�LQVWHDG��WKH�IRFXV�LV�RQ
PHDVXUHV�ZKLFK�FDQ�EH�DSSOLHG�E\�WKH�WUDQVSRUW�SROLF\�PDNHU�WR�GLUHFWO\�LQIOXHQFH
IUHLJKW�WUDQVSRUW�

,,�� 0HDVXUHV�DLPHG�DW�WKH�WUDQVSRUW�PDUNHW��WUDQVSRUW�V\VWHPV�DQG�WUDQVSRUW�WHFKQRORJLHV�
7DEOH�6����JLYHV�DQ�RYHUYLHZ�RI�WKH�SROLF\�PHDVXUHV�ZKLFK�DUH�DLPHG�DW�WKH�WUDQVSRUW
PDUNHW��WUDQVSRUW�V\VWHP�DQG�WUDQVSRUW�WHFKQRORJLHV�

%�� )LYH�RSWLRQV�WR�UHGXFH�URDG�IUHLJKW�WUDQVSRUW�RU�LWV�H[WHUQDOLWLHV

0HDVXUHV�RWKHU�WKDQ�WD[HV�RU�FKDUJHV�KDYH�LQ�JHQHUDO�D�PXFK�PRUH�IRFXVHG�EXW�DOVR
PRUH�OLPLWHG�LPSDFW�RQ�WKH�GHFLVLRQ�PDNLQJ�RI�WUDQVSRUW�XVHUV��7KHVH�PHDVXUHV�DUH
EHVW�JURXSHG�DFFRUGLQJ�WR�WKH�RSWLRQ�IRU�WKH�UHGXFWLRQ�RU�LPSURYHPHQW�RI�URDG�IUHLJKW
WUDIILF�ZKLFK�WKH\�DUH�DLPHG�DW�

7KH�EDVLF�RSWLRQV�WR�UHGXFH�H[WHUQDOLWLHV�DUH�
�� 5HGXFWLRQ�RI�WUDQVSRUW�LQWHQVLW\�
�� 0RGDO�VKLIW�
�� ,QFUHDVHG�HIILFLHQF\�RI�WUDQVSRUW�
�� 8VH�RI�EHWWHU�YHKLFOHV�DQG�RU�IXHOV�
�� %HWWHU�XVH�RI�YHKLFOHV�

1RW�LQFOXGHG�LQ�WKLV�OLVW�LV�WKH�RSWLRQ�RI�UHGXFLQJ�WUDQVSRUW�E\�FXWWLQJ�WKH�OHYHO�RI
SURGXFWLRQ��,Q�OLQH�ZLWK�WKH�5('(),1(�REMHFWLYHV��UHGXFLQJ�WKH�OHYHO�RI�HFRQRPLF
DFWLYLW\�LV�QRW�FRQVLGHUHG�DPRQJ�WKH�RSWLRQV�WR�UHGXFH�IUHLJKW�WUDIILF�UHODWHG
H[WHUQDOLWLHV�
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7DEOH�6��� 3ROLF\�PHDVXUHV�FODVVLILHG�E\�LQVWUXPHQWV�DQG�RSWLRQV

5HGXFH�WUDQVSRUW�LQWHQVLW\ 0RGDO�VKLIW ,QFUHDVHG�HIILFLHQF\ %HWWHU�YHKLFOHV�IXHOV %HWWHU�XVH�RI�YHKLFOHV

&RHUFLRQ %DQ�RQ�ORQJ�GLVWDQFH�WUDQVSRUW�E\�URDG 'LIIHUHQWLDWH�VSDWLDO�DQG�RU�WHPSRUDO�GULYLQJ
EDQV�IRU�URDG�IUHLJKW�YHKLFOHV�DFFRUGLQJ�WR
WKHLU�H[WHUQDOLWLHV

7LJKWHQ�HPLVVLRQ�VWDQGDUGV�IRU�QHZ�YHKLFOHV

5HTXLUH�WKH�XVH�RI�VDIHW\�GHYLFHV�LQ�URDG
IUHLJKW�YHKLFOHV

5HTXLUH�WKH�XVH�RI�VDIHW\�GHYLFHV�LQ�URDG
IUHLJKW�YHKLFOHV

,QWURGXFH�WLJKWHQ�LQVSHFWLRQ�DQG�PDLQWHQDQFH
SURJUDPPHV

,PSRVH�WKH�XVH�RI�HPLVVLRQ�DQG�RU�IXHO�XVH
UHGXFLQJ�GHYLFHV�WHFKQRORJLHV

,QWURGXFH�H[WHQG�EDQV�IRU�WUXFN�WUDIILF�LQ
VSDWLDO�WHUPV

,QWURGXFH�H[WHQG�EDQV�IRU�WUXFN�WUDIILF�LQ
WHPSRUDO�WHUPV

,QWURGXFH�H[WHQG�FRQJHVWLRQ�UHODWHG�EDQV�IRU
WUXFN�WUDIILF

/LPLWDWLRQ�RI�VSHHG�DQG�RU�RYHUWDNLQJ�E\�WUXFNV

5HGXFH�PD[LPXP�GULYLQJ�WLPHV

(QIRUFH�GULYLQJ�UHJXODWLRQV��VSHHG��GULYLQJ
WLPHV��PRUH�HIIHFWLYHO\

/LIW�FRHUFLRQ *LYH�SUHIHUHQWLDO�WUHDWPHQW�WR�LQWHUPRGDO�SUH�
DQG�HQG�KDXOV

$OORZ�ODUJHU�DQG�RU�KHDYLHU�WUXFNV ,QWURGXFH�IUHLJKW�WUDQVSRUW�YHKLFOH�ODQHV

&RHUFLRQ��7UDQVDFWLRQ ,QWURGXFH�WUDGDEOH�YHKLFOH�NP�SHUPLWV

,QWURGXFH�WUDGDEOH�HPLVVLRQ�SHUPLWV

&R�RUGLQDWH�ODQG�XVH�SODQQLQJ�DQG�WUDQVSRUW
SODQQLQJ

,QWURGXFH�WUDGDEOH�YHKLFOH�NP�SHUPLWV

,QWURGXFH�WUDGDEOH�HPLVVLRQ�SHUPLWV

&R�RUGLQDWH�ODQG�XVH�SODQQLQJ�DQG�WUDQVSRUW
SODQQLQJ

,QWURGXFH�WUDGDEOH�YHKLFOH�NP�SHUPLWV

,QWURGXFH�WUDGDEOH�HPLVVLRQ�SHUPLWV

,QWURGXFH�WUDGDEOH�HPLVVLRQ�SHUPLWV

7UDQVDFWLRQ ,QWURGXFH�LQFUHDVH�URDG�SULFLQJ�RQ�D�SHU�
NP��SHU�WULS�RU�SHU�SDVVDJH�EDVLV

,QWURGXFH�LQFUHDVH�URDG�SULFLQJ�RQ�D�SHU�
\HDU�EDVLV

,QFUHDVH�IXHO�WD[�JHQHUDOO\

,QFUHDVH�YHKLFOH�WD[�JHQHUDOO\

,QWURGXFH�RQ�ERDUG�PHDVXULQJ�DQG�GHELWLQJ
IRU�HPLVVLRQV

,QWURGXFH�LQFUHDVH�URDG�SULFLQJ�RQ�D�SHU�NP�
SHU�WULS�RU�SHU�SDVVDJH�EDVLV

,QWURGXFH�LQFUHDVH�URDG�SULFLQJ�RQ�D�SHU�\HDU
EDVLV

,QFUHDVH�IXHO�WD[�JHQHUDOO\

,QFUHDVH�YHKLFOH�WD[�JHQHUDOO\

,QWURGXFH�RQ�ERDUG�PHDVXULQJ�DQG�GHELWLQJ�IRU
HPLVVLRQV

(QFRXUDJH�WKH�VHW�XS�RI�WUDQVSRUW�LQWHQVLYH
SURGXFWLRQ�DQG�ORJLVWLFV�DFWLYLWLHV�DW�RU�WKHLU�UH�
ORFDWLRQ�WR�PRUH�VXLWDEOH�ORFDWLRQV

*LYH�SUHIHUHQWLDO�WUHDWPHQW�WR�LQWHUPRGDO�SUH�
DQG�HQG�KDXOV

,QWURGXFH�LQFUHDVH�URDG�SULFLQJ�RQ�D�SHU�NP�
SHU�WULS�RU�SHU�SDVVDJH�EDVLV

,QWURGXFH�LQFUHDVH�FRQJHVWLRQ�SULFLQJ

,QFUHDVH�IXHO�WD[�JHQHUDOO\

,QWURGXFH�RQ�ERDUG�PHDVXULQJ�DQG�GHELWLQJ�IRU
HPLVVLRQV

(QFRXUDJH�WKH�VHW�XS�RI�WUDQVSRUW�LQWHQVLYH
SURGXFWLRQ�DQG�ORJLVWLFV�DFWLYLWLHV�DW�RU�WKHLU�UH�
ORFDWLRQ�WR�PRUH�VXLWDEOH�ORFDWLRQV

6XSSRUW�WKH�LPSOHPHQWDWLRQ�RI�VKDUHG
GLVWULEXWLRQ�IDFLOLWLHV

,QFUHDVH�IXHO�WD[�JHQHUDOO\

'LIIHUHQWLDWH�IXHO�WD[�E\�IXHO�W\SH��DFFRUGLQJ�WR
H[WHUQDOLWLHV

'LIIHUHQWLDWH�YHKLFOH�WD[�DFFRUGLQJ�WR
HPLVVLRQV�DQG�RU�IXHO�HIILFLHQF\

,QWURGXFH�RQ�ERDUG�PHDVXULQJ�DQG�GHELWLQJ�IRU
HPLVVLRQV

,QWURGXFH�LQFUHDVH�FRQJHVWLRQ�SULFLQJ

,QFUHDVH�IXHO�WD[�JHQHUDOO\

,QWURGXFH�RQ�ERDUG�PHDVXULQJ�DQG�GHELWLQJ�IRU
HPLVVLRQV

7UDQVDFWLRQ�3HUVXDVLRQ ,QYHVW�LQ�LQWHUPRGDO�LQIUDVWUXFWXUH ,PSURYH�H[WHQG�WKH�URDG�LQIUDVWUXFWXUH

3HUVXDVLRQ 8VH�SHUVXDVLRQ�WR�UHGXFH�WUDQVSRUW�LQWHQVLW\

)LQDQFH�5	'�RI�WHFKQRORJLHV�SUDFWLFHV
UHGXFLQJ�WUDQVSRUW�LQWHQVLW\

,QWURGXFH�ORJLVWLFV��(FR�ODEHO�

8VH�SHUVXDVLRQ�WR�GHFUHDVH�PRGDO�VKDUH�RI
URDG�WUDQVSRUW

)LQDQFH�5	'�RI�WHFKQRORJLHV�SUDFWLFHV
GHFUHDVLQJ�PRGDO�VKDUH�RI�URDG�WUDQVSRUW

6WDQGDUGLVDWLRQ�RI�ORDG�XQLWV��LQWHUPRGDO
HTXLSPHQW��SDOOHWV��HWF��

,QWURGXFH�ORJLVWLFV��(FR�ODEHO�

8VH�SHUVXDVLRQ�WR�EULQJ�DERXW�HIILFLHQF\
LQFUHDVHV�LQ�URDG�IUHLJKW�WUDQVSRUW

)LQDQFH�5	'�RI�WHFKQRORJLHV�SUDFWLFHV
LQFUHDVLQJ�WUDQVSRUW�HIILFLHQF\

6WDQGDUGLVDWLRQ�RI�ORDG�XQLWV��LQWHUPRGDO
HTXLSPHQW��SDOOHWV��HWF��

,QWURGXFH�ORJLVWLFV��(FR�ODEHO�

8VH�SHUVXDVLRQ�WR�UHDOLVH�XVH�RI�EHWWHU
YHKLFOHV�IXHOV

)LQDQFH�5	'�RI�WHFKQRORJLHV�SUDFWLFHV
LPSURYLQJ�YHKLFOHV�IXHOV

,QWURGXFH�ORJLVWLFV��(FR�ODEHO�

8VH�SHUVXDVLRQ�WR�UHDOLVH�EHWWHU�GULYLQJ
EHKDYLRXU

)LQDQFH�5	'�RI�WHFKQRORJLHV�SUDFWLFHV
LPSURYLQJ�XVH�RI�YHKLFOHV

,QWURGXFH�ORJLVWLFV��(FR�ODEHO�



&%�7%����U�� 13

&�� 3ULRULWLVDWLRQ�RI�SROLF\�PHDVXUHV

$SSURDFK�WR�WKH�SULRULWLVDWLRQ�RI�SROLF\�PHDVXUHV
• 7KH�DSSURDFK�OHDGLQJ�WR�WKH�ILQDO�SULRULWLVDWLRQ�RI�SROLF\�PHDVXUHV�DFFRUGLQJ

WR�WKHLU�OLNHO\�HIIHFWLYHQHVV�WR�UHGXFH�WKH�H[WHUQDOLWLHV�RI�URDG�IUHLJKW�WUDQVSRUW
LV�LOOXVWUDWHG�LQ�ILJXUH�6����

)LJXUH�6��� 7KH�VWHSV�RI�WKH�DSSURDFK

&ULWLFDO�UDWLRV�IURP�URDG�

IUHLJKW�WUDQVSRUW�

GHPDQG�PRGHO

,PSURYHPHQW�RSWLRQV�

WR�UHGXFH�URDG�IUHLJKW�

WUDQVSRUW�DQG�RU�LWV�

H[WHUQDOLWLHV

3UH�VHOHFWHG�WUDQVSRUW�

SROLF\�PHDVXUHV

)DFWRUV�GHWHUPLQLQJ�

WKH�H[WHQG�WR�ZKLFK�

URDG�IUHLJKW�WUDQVSRUW�

GHPDQG�RU�H[WHUQDOLWHV�

FDQ�EH�UHGXFHG�LQ�

VXSSO\��VXE��FKDLQV

6XSSO\��VXE��FKDLQV�

IURP�FDVH�VWXGLHV

3ULRULWLVDWLRQ�RI�SROLF\�

PHDVXUHV�EDVHG�RQ�

WKH�ZHLJKWHG�LPSDFW�RQ�

VXSSO\��VXE��FKDLQV

Critical ratios ChainsFactorsPolicy measuresOptions

If an option is adopted, 
which and in which 

direction do the critical 
ratios change?

Which improvement 
option or options does a 
policy measure incite?

In how far do certain factors 
inherent in supply chains act as a 

limitation to the adoption to 
certain improvement options?

To what extend are the 
limiting factors present in 
the supply (sub-)chains 

studied?

On which and in which 
direction do the policy 

measures impact on the 
critical ratios?

To what extend are the different 
improvement options available in the 
different supply (sub-)chains? (“Scope 

of improvement”)

Prioritisation

Change of critical ratios 
dependent on the 
selected policy mix 

(strategy)

3ULRULWLVDWLRQ�RI�SROLF\�PHDVXUHV
7KH�UHODWLYH�HIIHFWLYHQHVV�RI�D�SROLF\�PHDVXUH�FDQ�QRZ�EH�GHWHUPLQHG�E\�FRQVLGHULQJ
WKH�UDQJH�RI�RSWLRQV�LW�DGGUHVVHV�DQG�WKH�GHJUHH�WR�ZKLFK�WKHVH�RSWLRQV�DUH
DSSOLFDEOH�LQ�D�VXSSO\�FKDLQ��$FFRUGLQJ�WR�WKH�HIIHFWLYHQHVV�VFRUHV��WKH�SROLF\
PHDVXUHV�FDQ�EH�DOORFDWHG�WR���JURXSV�
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*URXS����+LJKO\�HIIHFWLYH��XQLYHUVDO�PHDVXUHV
0HDVXUHV�ZKLFK�DUH�KLJKO\�HIIHFWLYH�LQ�DOPRVW�DOO�VXSSO\�FKDLQV��7KHVH�PHDVXUHV
KDYH�DQ�DYHUDJH�UHODWLYH�HIIHFWLYHQHVV�RI�DW�OHDVW������DQG�DW�OHDVW�D�UHODWLYH
HIIHFWLYHQHVV�RI������LQ�DQ\�VXSSO\�FKDLQ��7KH�PHDVXUHV�DUH��LQ�GHVFHQGLQJ�RUGHU�RI
HIIHFWLYHQHVV��
▲ ,QWURGXFH�RQ�ERDUG�PHDVXULQJ�DQG�GHELWLQJ�IRU�HPLVVLRQV�
▲ ,QFUHDVH�IXHO�WD[�JHQHUDOO\�
▲ ,QWURGXFH�ORJLVWLFV��(FR�ODEHOµ�
▲ ,QWURGXFH�WUDGDEOH�HPLVVLRQ�SHUPLWV�

*URXS����%URDG�HIIHFWLYH�PHDVXUHV
0HDVXUHV�ZKLFK�DUH�HIIHFWLYH�LQ�D�ODUJH�QXPEHU�RI�VXSSO\�FKDLQV��7KHVH�PHDVXUHV
KDYH�DQ�DYHUDJH�UHODWLYH�HIIHFWLYHQHVV�RI�DW�OHDVW������DQG�D�UHODWLYH�HIIHFWLYHQHVV�RI
PRUH�WKDQ������LQ�DW�OHDVW�ILYH�RI�WKH�WZHOYH�VXSSO\�FKDLQV�FRQVLGHUHG��7KH�PHDVXUHV
DUH��LQ�GHVFHQGLQJ�RUGHU�RI�HIIHFWLYHQHVV��
▲ ,QWURGXFH�URDG�SULFLQJ�RQ�D�SHU�NP��SHU�WULS�RU�SHU�SDVVDJH�EDVLV�
▲ ,QWURGXFH�WUDGDEOH�YHKLFOH�NP�SHUPLWV�
▲ ,QWURGXFH�FRQJHVWLRQ�SULFLQJ�
▲ &R�RUGLQDWH�ODQG�XVH�SODQQLQJ�DQG�WUDQVSRUW�SODQQLQJ�
▲ (QFRXUDJH�WKH�VHW�XS�RI�WUDQVSRUW�LQWHQVLYH�SURGXFWLRQ�DQG�ORJLVWLFV�DFWLYLWLHV�DW

RU�WKHLU�UH�ORFDWLRQ�WR�PRUH�VXLWDEOH�ORFDWLRQV�
▲ 6WDQGDUGLVDWLRQ�RI�ORDG�XQLWV��LQWHUPRGDO�HTXLSPHQW��SDOOHWV��HWF���
▲ ,QWURGXFH�URDG�SULFLQJ�RQ�D�SHU�\HDU�EDVLV�
▲ ,QFUHDVH�YHKLFOH�WD[�JHQHUDOO\�

*URXS����/LWWOH�HIIHFWLYH�YHKLFOH�WHFKQRORJ\�DQG�XUEDQ�WUDQVSRUW�PHDVXUHV
0HDVXUHV�ZLWK�D�ORZ�DYHUDJH�UHODWLYH�HIIHFWLYHQHVV�� �������ZKLFK�DUH�PRUH�HIIHFWLYH
��������������LQ�FKDLQV�ZKHUH�WKH�FRQGLWLRQV�IDYRXU�WKH�LQWURGXFWLRQ�RI�DOWHUQDWLYH
HQJLQHV�DQG�IXHOV�ZKLFK�FDXVH�OHVV�SROOXWLRQ�DQG�RU�QRLVH��7KHVH�FKDLQV�DUH
FKDUDFWHULVHG�E\�D�ODUJH�VKDUH�RI�WUDQVSRUW�LQ�XUEDQ�DUHDV��VKRUW�WUDQVSRUW�GLVWDQFHV
DQG�RU�WKH�XVH�RI�UHODWLYHO\�VPDOO�YHKLFOHV��7KH�PHDVXUHV�DUH��LQ�GHVFHQGLQJ�RUGHU�RI
HIIHFWLYHQHVV��
▲ 'LIIHUHQWLDWH�IXHO�WD[�E\�IXHO�W\SH��DFFRUGLQJ�WR�H[WHUQDOLWLHV�
▲ 'LIIHUHQWLDWH�YHKLFOH�WD[�DFFRUGLQJ�WR�HPLVVLRQV�DQG�RU�IXHO�HIILFLHQF\�
▲ 'LIIHUHQWLDWH�VSDWLDO�DQG�RU�WHPSRUDO�GULYLQJ�EDQV�IRU�URDG�IUHLJKW�YHKLFOHV

DFFRUGLQJ�WR�WKHLU�H[WHUQDOLWLHV�
▲ 7LJKWHQ�HPLVVLRQ�VWDQGDUGV�IRU�QHZ�YHKLFOHV�
▲ 5HTXLUH�WKH�XVH�RI�VDIHW\�GHYLFHV�LQ�URDG�IUHLJKW�YHKLFOHV�
▲ 5HTXLUH�WKH�PHHWLQJ�RI�WLJKWHU�IXHO�HIILFLHQF\�VWDQGDUGV�IRU�QHZ�YHKLFOHV�
▲ ,QWURGXFH�WLJKWHQ�LQVSHFWLRQ�DQG�PDLQWHQDQFH�SURJUDPPHV�
▲ ,PSRVH�WKH�XVH�RI�HPLVVLRQ�DQG�RU�IXHO�XVH�UHGXFLQJ�GHYLFHV�WHFKQRORJLHV�
▲ 8VH�SHUVXDVLRQ�WR�UHDOLVH�XVH�RI�EHWWHU�YHKLFOHV�IXHOV�
▲ )LQDQFH�5	'�RI�WHFKQRORJLHV�SUDFWLFHV�LPSURYLQJ�YHKLFOHV�IXHOV�

*URXS����/LWWOH�HIIHFWLYH�XQLYHUVDO�PHDVXUHV
0HDVXUHV�ZLWK�D�ORZ�DYHUDJH�UHODWLYH�HIIHFWLYHQHVV�� �������DFURVV�DOO�FKDLQV��7KH
PHDVXUHV�DUH��LQ�GHVFHQGLQJ�RUGHU�RI�HIIHFWLYHQHVV��
▲ ,QWURGXFH�IUHLJKW�WUDQVSRUW�YHKLFOH�ODQHV�
▲ ,QWURGXFH�H[WHQG�EDQV�IRU�WUXFN�WUDIILF�LQ�VSDWLDO�WHUPV�
▲ ,QWURGXFH�H[WHQG�EDQV�IRU�WUXFN�WUDIILF�LQ�WHPSRUDO�WHUPV�
▲ ,QWURGXFH�H[WHQG�FRQJHVWLRQ�UHODWHG�EDQV�IRU�WUXFN�WUDIILF�
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▲ /LPLWDWLRQ�RI�VSHHG�DQG�RU�RYHUWDNLQJ�E\�WUXFNV�
▲ ,PSURYH�H[WHQG�WKH�URDG�LQIUDVWUXFWXUH�
▲ 5HGXFH�PD[LPXP�GULYLQJ�WLPHV�
▲ (QIRUFH�GULYLQJ�UHJXODWLRQV��VSHHG��GULYLQJ�WLPHV��PRUH�HIIHFWLYHO\�
▲ 8VH�SHUVXDVLRQ�WR�UHDOLVH�EHWWHU�GULYLQJ�EHKDYLRXU�
▲ )LQDQFH�5	'�RI�WHFKQRORJLHV�SUDFWLFHV�LPSURYLQJ�XVH�RI�YHKLFOHV�

*URXS����/LWWOH�HIIHFWLYH�PRGDO�VKLIW�PHDVXUHV
0HDVXUHV�ZLWK�D�YHU\�ORZ�DYHUDJH�UHODWLYH�HIIHFWLYHQHVV�������������ZKLFK�DUH�PRUH
HIIHFWLYH���������������LQ�FKDLQV�ZKHUH�WKH�FRQGLWLRQV�IDYRXU�D�PRGDO�VKLIW�IURP�URDG
WR�UDLO�RU�LQODQG�ZDWHUZD\V�EHFDXVH�RI�UHODWLYHO\�ORQJ�WUDQVSRUW�GLVWDQFHV��D�KLJK
FRQFHQWUDWLRQ�RI�JRRGV�IORZV��KLJK�YROXPHV�RI�FRQVLJQPHQWV�DQG�RU�OHVV�WLPH�FULWLFDO
ORJLVWLFV�UHTXLUHPHQWV��7KH�PHDVXUHV�DUH��LQ�GHVFHQGLQJ�RUGHU�RI�HIIHFWLYHQHVV��
▲ *LYH�SUHIHUHQWLDO�WUHDWPHQW�WR�LQWHUPRGDO�SUH��DQG�HQG�KDXOV�
▲ %DQ�RQ�ORQJ�GLVWDQFH�WUDIILF�E\�URDG�
▲ 8VH�SHUVXDVLRQ�WR�GHFUHDVH�PRGDO�VKDUH�RI�URDG�WUDQVSRUW�
▲ )LQDQFH�5	'�RI�WHFKQRORJLHV�SUDFWLFHV�GHFUHDVLQJ�PRGDO�VKDUH�RI�URDG�WUDQVSRUW�
▲ ,QYHVW�LQ�LQWHUPRGDO�LQIUDVWUXFWXUH�

*URXS����9HU\�OLWWOH�HIIHFWLYH�WUDQVSRUW�HIILFLHQF\�PHDVXUHV
0HDVXUHV�ZLWK�D�YHU\�ORZ�DYHUDJH�UHODWLYH�HIIHFWLYHQHVV�������������ZKLFK�DUH�PRUH
HIIHFWLYH���������������LQ�FKDLQV�ZKLFK�VWLOO�RIIHU�D�ODUJH�VFRSH�IRU�LPSURYLQJ�WKH
HIILFLHQF\�RI�WKH�WUDQVSRUW�RSHUDWLRQ��7KH�PHDVXUHV�DUH��LQ�GHVFHQGLQJ�RUGHU�RI
HIIHFWLYHQHVV��
▲ 6XSSRUW�WKH�LPSOHPHQWDWLRQ�RI�VKDUHG�GLVWULEXWLRQ�IDFLOLWLHV�
▲ 8VH�SHUVXDVLRQ�WR�EULQJ�DERXW�HIILFLHQF\�LQFUHDVHV�LQ�URDG�IUHLJKW�WUDQVSRUW�
▲ )LQDQFH�5	'�RI�WHFKQRORJLHV�SUDFWLFHV�LQFUHDVLQJ�WUDQVSRUW�HIILFLHQF\�
▲ $OORZ�ODUJHU�DQG�RU�KHDYLHU�WUXFNV�

*URXS����9HU\�OLWWOH�HIIHFWLYH�WUDQVSRUW�LQWHQVLW\�PHDVXUHV
0HDVXUHV�ZLWK�D�YHU\�ORZ�DYHUDJH�UHODWLYH�HIIHFWLYHQHVV�������������ZKLFK�DUH�PRUH
HIIHFWLYH���������������LQ�FKDLQV�ZKHUH�WKH�FRQGLWLRQV�IDYRXU�D�UHGXFWLRQ�RI�WKH
WUDQVSRUW�LQWHQVLW\��H��J��WKURXJK�WKH�FKDQJH�RI�WKH�ORFDWLRQV�RI�SURGXFWLRQ�SURFHVVHV
LQ�WKH�FKDLQ��7KH�PHDVXUHV�DUH��LQ�GHVFHQGLQJ�RUGHU�RI�HIIHFWLYHQHVV��
▲ 8VH�SHUVXDVLRQ�WR�UHGXFH�WUDQVSRUW�LQWHQVLW\�
▲ )LQDQFH�5	'�RI�WHFKQRORJLHV�SUDFWLFHV�UHGXFLQJ�WUDQVSRUW�LQWHQVLW\�

'��.H\�PHDVXUHV�DQG�JHQHUDO�GHFLVLRQV�WR�EH�WDNHQ

)XHO�FRQVXPSWLRQ�EDVHG�RU�HPLVVLRQ�EDVHG�FKDUJH
7KHVH�DUH�PHDVXUHV�ZKLFK�HLWKHU�LPSRVH�FRVWV�SHU�OLWUH�RI�IXHO�FRQVXPHG�RU�SHU
DPRXQW�RI�HPLVVLRQV�FDXVHG��)XHO�FRQVXPSWLRQ�EDVHG�FDOFXODWLRQV�DUH�OHVV�FRVWO\
ZKLOH�HPLVVLRQ�EDVHG�FDOFXODWLRQV�DUH�IDLUHU�DQG�DOVR�PDNH�D�QXPEHU�RI�RWKHU
PHDVXUHV�UHGXQGDQW��:KLFK�RQH�WR�FKRRVH�LV�D�IXQGDPHQWDO�GHFLVLRQ�WKDW�KDV�WR�EH
WDNHQ��2WKHU�WUDQVDFWLRQDO�FKDUJHV��YHKLFOH�WD[��URDG�SULFLQJ��DUH�IDU�OHVV�LPSRUWDQW�DV
RQH�FRQFHUQV�WKHLU�RYHUDOO�HIIHFWLYHQHVV��:KLOH��LQ�WKH�FDVH�RI�IXHO�FRQVXPSWLRQ�EDVHG
FKDUJHV��D�YHKLFOH�WD[�ZLOO�VWLOO�EH�QHHGHG�WR�GLIIHUHQWLDWH�EHWZHHQ�YHKLFOHV�ZLWK
GLIIHUHQW�HPLVVLRQ�VWDQGDUGV��VXFK�D�WD[�ZRXOG�QRW�EH�UHTXLUHG�LQ�WKH�FDVH�RI
HPLVVLRQ�EDVHG�FKDUJHV��$Q�HPLVVLRQ�EDVHG�FKDUJH�FRXOG�HDVLO\�EH�H[WHQGHG�E\�RWKHU
HOHPHQWV�WR�LQFOXGH�H[WHUQDOLWLHV�ZKLFK�DUH�UHODWHG�WR�WKH�YHKLFOH�W\SH�DQG�WKH
QXPEHU�RI�NLORPHWUHV�GULYHQ��H��J��ZHDU�DQG�WHDU�RI�LQIUDVWUXFWXUH���1RWH�WKDW�LQ�FDVH
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RI�RQ�ERDUG�PHDVXULQJ�GHYLFHV��HPLVVLRQ�EDVHG�FKDUJHV�ZLOO�LQFUHDVH�LQ�FRQJHVWLRQ
VLWXDWLRQV�DQG�WKXV�DOVR�LQFRUSRUDWH�D�IRUP�RI�FRQJHVWLRQ�SULFLQJ�

/RJLVWLFV�(FR�ODEHO
*LYLQJ�FRPSDQLHV�FRQFHUQHG�ZLWK�ORJLVWLFV�DQG�URDG�IUHLJKW�WUDQVSRUW�D�PHDQV�RI
JHWWLQJ�HDV\�DFFHVV�WR�LQIRUPDWLRQ�RI�EHVW�DYDLODEOH�WHFKQRORJLHV�DQG�EHVW�SUDFWLFH
FRQFHUQLQJ�HQYLURQPHQWDO�LPSDFWV��DQG�WR�UHZDUG�LPSURYHPHQW�LV�D�PDMRU�FKDOOHQJH
IRU�SROLF\�PDNHUV��6XFK�LQIRUPDWLRQ�GRHV�QRW�RQO\�VKRUWHQ�WKH�WHFKQRORJ\�GLIIXVLRQ
EXW�DOVR�JLYHV�DQ�LPSHWXV�IRU�VSHHGLQJ�XS�DQG�VWHHULQJ�WKH�57'�SURFHVVHV
WKHPVHOYHV�DQG�JLYHV�WKH�SROLF\�PDNHU�DQ�LQVWUXPHQW�IRU�DVVHVVLQJ�WKH�GHJUHH�RI
FKDQJH�ZKLFK�LW�FDQ�GHPDQG�IURP�WKH�IUHLJKW�WUDQVSRUW�LQGXVWU\�ZLWKRXW�GDPDJLQJ
(XURSHDQ�FRPSHWLWLYHQHVV�

7LJKWHQ�HPLVVLRQ�VWDQGDUGV
7KLV�LV�WKH�PHDVXUH�DURXQG�ZKLFK�DOO�RWKHU�PHDVXUHV�DLPHG�DW�UHGXFLQJ�WKH
H[WHUQDOLWLHV�SHU�YHKLFOH�NP�DQG�RU�SHU�OLWUH�RI�IXHO�EXUQHG�DUH�EXLOW��7KH�VXSSRUW�RI
57'�LQ�WKH�DXWRPRWLYH�LQGXVWU\��WKH�LPSOHPHQWDWLRQ�RI�VWDQGDUGV�DW�WKH�WLPH�RI
PDQXIDFWXULQJ�RI�YHKLFOHV��WKH�FKHFNLQJ�RI�WKH�FRQIRUPDQFH�ZLWK�VWDQGDUGV�GXULQJ
WKH�XVH�RI�WKH�YHKLFOH��PDLQWHQDQFH�DQG�LQVSHFWLRQ��DQG�LQFHQWLYHV�WR�UHSODFH�ROG
WKURXJK�QHZ�YHKLFOHV�DUH�DOO�PHDQV�WR�LPSOHPHQW�HPLVVLRQ�VWDQGDUGV�

(QIRUFHPHQW�RI�H[LVWLQJ�GULYLQJ�UHJXODWLRQV�DQG�PHDVXUHV�WR�UHDOLVH�EHWWHU�GULYLQJ
EHKDYLRXU
'ULYLQJ�UHJXODWLRQV�DUH�UHODWLYHO\�HDV\�DQG�IDVW�WR�LPSOHPHQW�LI�GHVLUHG�E\�ORFDO
SROLF\�PDNHUV�DQG�VKRXOG�DV�VXFK�QRW�EH�D�FRQFHUQ�RI�(8�SROLF\�PDNHUV��7KH�(8
VKRXOG�KRZHYHU�VXSSRUW�DQ�(8�ZLGH�FRQWURO�DQG�HQIRUFHPHQW�RI�GULYLQJ�UHJXODWLRQV
DQG�ODERXU�UHJXODWLRQV��,Q�DGGLWLRQ��WKH�(8�FRXOG�WDNH�RYHU�DQ�DFWLYH�UROH�LQ
SURPRWLQJ�FHUWDLQ�WUDLQLQJ�VWDQGDUGV�RI�GULYHUV�ZLWK�UHVSHFW�WR�LPSURYLQJ�WKH�GULYHU
EHKDYLRXU��PRUH�IXHO�HIILFLHQW��OHVV�GDQJHURXV�GULYLQJ��

/DUJHU�WUXFNV
7KH�DGPLVVLRQ�RI�ODUJHU�WUXFNV�WR�(XURSHDQ�URDGV�LV�RQH�RI�WKH�IHZ�JHQHUDO�PHDQV
WKDW�FRXOG�LQFUHDVH�WKH�HIILFLHQF\�RI�URDG�IUHLJKW�WUDQVSRUW��,W�LV�DQ�RSWLRQ�WKDW�VKRXOG
FDUHIXOO\�EH�FRQVLGHUHG�

,QYHVWPHQW�LQ�LQWHUPRGDO�LQIUDVWUXFWXUH
,QWHUPRGDO�WUDQVSRUW�ZLOO�RQO\�KDYH�D�FKDQFH�RI�VXVWDLQHG�VXFFHVV�LI�LWV�TXDOLW\�LV
LPSURYHG�FRQVLGHUDEO\�DQG�LWV�FRVWV�DUH�ORZHUHG�LQ�FRPSDULVRQ�WR�WKH�FRVWV�RI�URDG�
RQO\�WUDQVSRUW��,QYHVWPHQWV�DUH�D�SXOO�PHDVXUH�DQG�DV�VXFK�RXWVLGH�WKH�VFRSH�RI
SROLF\�PDNLQJ�FRQFHUQHG�ZLWK�URDG�IUHLJKW�WUDQVSRUW�RQO\��$OO�SXVK�PHDVXUHV�DW�WKH
GLVSRVDO�RI�WKH�URDG�IUHLJKW�WUDQVSRUW�SROLF\�PDNHU��KRZHYHU��ZLOO�EH�UHGXFHG�LQ
HIIHFWLYHQHVV�LI�WKH�QHFHVVDU\�LPSURYHPHQWV�LQ�LQWHUPRGDO�LQIUDVWUXFWXUH�DQG�VHUYLFHV
GR�QRW�WDNH�SODFH�

6� 5HFRPPHQGDWLRQV
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5('(),1(·V�IRFXV�RQ�VXSSO\�FKDLQV�KDV�KHOSHG�WR�LGHQWLI\�NH\�GULYHUV�RI�URDG
IUHLJKW�WUDIILF�JURZWK��)XUWKHUPRUH��FRQVLGHULQJ�WKLV�JURZWK�5('(),1(�VKRZV�KRZ
UHJXODWRUV�PLJKW�WU\�WR�PRGHUDWH�URDG�IUHLJKW�GHPDQG�DW�GLIIHUHQW�OHYHOV�LQ�WKH
VXSSO\�FKDLQ�

%\�H[WHQGLQJ�WKH�XQGHUVWDQGLQJ�RI�WKH�XQGHUO\LQJ�ORJLVWLFV�WUHQGV�LW�VKRXOG�EH
SRVVLEOH�WR�EXLOG�EHWWHU�PRGHOV�RI�WUDQVSRUW�GHPDQG��ZKLFK��LQ�WXUQ��VKRXOG�LPSURYH
WKH�TXDOLW\�RI�IUHLJKW�WUDIILF�IRUHFDVWLQJ��7KLV�ZRXOG�DOVR�DOORZ�D�PRUH�GHWDLOHG
H[DPLQDWLRQ�RI�WKH�LPSOLFDWLRQV�RI�FKDQJHV�LQ�ORJLVWLFDO�VWUXFWXUH��DQG�WKH�H[WHQW�WR
ZKLFK�(8�SROLF\�LQQRYDWLRQV�PLJKW�LQIOXHQFH�WKDW�VWUXFWXUH�

+RZHYHU��WKH�IROORZLQJ�DUHDV�DUH�FRQVLGHUHG�DV�VWLOO�QRW�ZHOO�XQGHUVWRRG��)XUWKHU
UHVHDUFK�ZRXOG�QRW�RQO\�LQFUHDVH�WKH�YDOXH�RI�5('(),1(·V�RXWSXW��EXW�ZRXOG�DOVR�EH
ZRUWKZKLOH�SXUVXLQJ�DV�VHSDUDWH�SURMHFWV�
▲ 7HVW�WKH�ZLGHU�YDOLGLW\�RI�WKH�VXSSO\�FKDLQ�FDVH�VWXGLHV�LQ�5('(),1(�E\�PHDQV

RI�D�ODUJH�VXUYH\��7KH�YLHZV�RI�ILUPV�WKDW�ZHUH�LQFOXGHG�LQ�WKH�FDVH�VWXGLHV�FRXOG
IRUP�WKH�EDVLV�RI�D�PRUH�H[WHQVLYH�VXUYH\�RI�D�ODUJHU�VDPSOH�RI�ILUPV��7KLV�ZRXOG
HQDEOH�XV�WR�DVVHVV�WKH�OLNHO\�LPSDFW�RI�IUHLJKW�WUDQVSRUW�SROLF\�PHDVXUHV�RQ�D
EURDGHU�VSHFWUXP�RI�ILUPV�DQG�HVWDEOLVK�D�ILUPHU�EDVLV�IRU�JHQHUDOLVDWLRQ�

▲ 7KH�FRQQHFWLRQ�EHWZHHQ�WKH�SURGXFWLRQ�RXWSXW�FODVVLILFDWLRQ��6,&��DQG�WKH�JRRGV
LQ�WUDQVLW�FODVVLILFDWLRQ��167�5��LV�EDVHG�RQ�D�VXSSO\�VLGH�PRGHO��3URGXFWLRQ��LQ
WHUPV�RI�JRRGV�SURGXFHG��ZDV�OLQNHG�WR�PRYHPHQW�RI�WKRVH�JRRGV�IURP�WKH
IDFWRU\�WR�WKH�FRQVXPHU��,PSRUWHG�JRRGV�ZHUH�DGGHG�WR�WKH�DQDO\VLV��,W�ZRXOG�EH
SRVVLEOH�WR�FRQVWUXFW�D�PRGHO�LQ�ZKLFK�WKH�SURGXFWLRQ�DQG�LPSRUWV�RI�JRRGV
ZRXOG�EH�OLQNHG�WR�WKH�DVVRFLDWHG�PRYHPHQW�RI�UDZ�PDWHULDOV��7KLV�ZRXOG
UHTXLUH�WKH�XVH�RI�LQSXW�RXWSXW�WDEOHV��RU�HYHQ�EHWWHU�PDNH�XVH�WDEOHV��WR�HVWDEOLVK
PRUH�FRPSOH[�UHODWLRQVKLSV�EHWZHHQ�SURGXFWLRQ�DQG�WUDQVSRUW�FODVVLILFDWLRQ�WKDW
EHWWHU�UHIOHFW�WKH�QDWXUH�RI�LQGXVWULDO�DQG�ORJLVWLFDO�SURFHVVHV�

▲ (YHQ�PRUH�DPELWLRXV�ZRXOG�EH�DQ�DWWHPSW�WR�EXLOG�D�VSDWLDO�GLPHQVLRQ�DQG�FRVW
�RI�ORJLVWLFV�DQG�SURGXFWLRQ��HOHPHQW�LQWR�WKH�PRGHO��7KLV�ZRXOG�SHUPLW�PRUH
GHWDLOHG�DQDO\VLV�RI�D�UDQJH�RI�IUHLJKW�WUDQVSRUW�LVVXHV�DQG�D�PRUH�GHWDLOHG
DVVHVVPHQW�RI�WKH�HIIHFWV�RI�SROLF\�PHDVXUHV�

▲ ([DPLQH�WKH�FRQVWUDLQWV�RQ�YHKLFOH�XWLOLVDWLRQ��$OO�RIILFLDO�GDWD�RQ�YHKLFOH
XWLOLVDWLRQ�DUH�ZHLJKW�EDVHG��,W�WDNHV�QR�DFFRXQW�RI�WKH�OLPLWV�RQ�WKH�FXELF�YROXPH
WKDW�FDQ�EH�FDUULHG�RU�RI�WLPH�FRQVWUDLQWV�RQ�WKH�GHOLYHU\�RSHUDWLRQ��(YLGHQFH
IURP�WKH�8.�LQGLFDWHV�WKDW�YROXPH�LV�PRUH�LPSRUWDQW�DV�ZHLJKW�ZKHQ
FRQVLGHULQJ�WKH�XWLOLVDWLRQ�RI�D�YHKLFOH�FDUU\LQJ�IUR]HQ�IRRG��,Q�DGGLWLRQ�
WUDQVSRUW�FDSDFLW\�LV�QRW�XVHG�HYHQO\�WKURXJKRXW�WKH�GD\��,I�VRPH�WUDQVSRUW
DFWLYLW\�FRXOG�EH�VKLIWHG�IURP�SHDN�SHULRGV�WR�RII�SHDN�SHULRGV�WKHQ�D�VLJQLILFDQW
LQFUHDVH�LQ�YHKLFOH�XWLOLVDWLRQ�PLJKW�EH�DFKLHYHG��ZLWK�FRQVHTXHQW�UHGXFWLRQV�LQ
WUDIILF�FRQJHVWLRQ�DQG�HPLVVLRQV��7KH�UHODWLYH�LPSRUWDQFH�RI�YROXPH��P��
XWLOLVDWLRQ��GHFN�DUHD��P���XWLOLVDWLRQ��ZHLJKW�XWLOLVDWLRQ��WRQQHV��DQG�WLPH
XWLOLVDWLRQ�FRXOG�EH�HVWDEOLVKHG�WKURXJK�D�VXUYH\�RI�RSHUDWRUV�

▲ (VWDEOLVK�LI�JRRGV�DUH�EHFRPLQJ�OHVV�GHQVH��NJ�P���DV�LV�RIWHQ�VXJJHVWHG��,I�WKLV�LV
WKH�FDVH��WKH�LPSDFW�RQ�URDG�IUHLJKW�PRYHPHQWV�FRXOG�EH�DVVHVVHG��'HSHQGHQW�RQ
WKH�UHODWLYH�LPSRUWDQFH�RI�ZHLJKW�DQG�YROXPH�FRQVWUDLQWV�LQ�DQ�LQGXVWU\��DQ\
FKDQJHV�LQ�WKH�SDFNDJLQJ�RI�JRRGV��RU�WKH�PDWHULDOV�IURP�ZKLFK�WKH�JRRGV�RU
SDFNDJLQJ�DUH�PDQXIDFWXUHG��FRXOG�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�IUHLJKW�YHKLFOH
NLORPHWUHV��,Q�DGGLWLRQ��WKH�HIIHFWV�RI�GHPDWHULDOL]DWLRQ�RI�JRRGV�FRXOG�EH
FRQVLGHUHG��IRU�H[DPSOH��WKH�VXEVWLWXWLRQ�RI�PDWHULDO�JRRGV��VXFK�DV�&'·V��YLGHRV
DQG�OHWWHUV��E\�HOHFWURQLF�PHGLD��
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▲ &RQVLGHU�KRZ�167�5�����´PLVFHOODQHRXV�DUWLFOHVµ��FRXOG�EH�VSOLW�LQWR�VXE�
FODVVHV��7KLV�167�5�FODVV�FXUUHQWO\�DFFRXQWV�IRU�DSSUR[LPDWHO\�����RI�DOO�URDG
IUHLJKW�DFWLYLW\��,W�LQFOXGHV�WKLQJV�DV�PL[HG�ORDGV��XQNQRZQ�ORDGV��ZDVWH
�HVWLPDWHG�DW�DERXW�����RI�PLVFHOODQHRXV���SDUFHOV��PDLO��KRXVHKROG�UHPRYDOV�
HWF��7KLV�PDVNV�WKH�LPSRUWDQFH�RI�VRPH�DFWLYLWLHV�LQ�WHUPV�RI�URDG�IUHLJKW��DQG
PDNHV�LW�GLIILFXOW�WR�XQGHUVWDQG�ORJLVWLFDO�WUHQGV�LQ�WKLV�FDWHJRU\�

▲ 0DQ\�QRQ�WUDQVSRUW�SROLFLHV�PD\�KDYH�DQ�HIIHFW�RQ�WKH�WUDQVSRUW�LQWHQVLW\�RI�DQ
HFRQRP\��7KH�NH\�UDWLRV�GLVWLQJXLVKHG�LQ�5('(),1(�RXJKW�WR�EH�DGRSWHG�WR
SURYLGH�D�IUDPHZRUN�IRU�WUDQVSRUW�SROLF\�DGYLVHUV�WR�VKRZ�KRZ�QRQ�WUDQVSRUW
SROLFLHV�PD\�LPSDFW�XSRQ�WUDQVSRUW�LQWHQVLW\��)XUWKHUPRUH��WKH�UHODWLRQVKLS
EHWZHHQ�SROLF\�PHDVXUHV��FRPSDQLHV·�VXSSO\�DQG�GHPDQG�VLGH�SUHVVXUHV�LV
IXQGDPHQWDO�WR�WKH�RUJDQLVDWLRQ�RI�LQGXVWULDO�VXSSO\�FKDLQV��ZKLFK��WKURXJK
GULYLQJ�WKH�NH\�UDWLRV��GHWHUPLQH�WKH�WUDQVSRUW�LQWHQVLW\�RI�DQ�HFRQRP\�

▲ 6XVWDLQDEOH�GHYHORSPHQW��LQ�ZKLFK�HFRQRPLF�JURZWK�LV�EDODQFHG�ZLWK�LWV
HQYLURQPHQWDO�LPSDFWV��KDV�EHHQ�D�FRUH�FRQFHSW�LQ�PRVW�SROLF\�GHYHORSPHQW�LQ
WKH�ODVW�GHFDGH��$OVR�LQ�WUDQVSRUW��VXVWDLQDELOLW\�KDV�EHHQ�JLYHQ�DQ�LPSRUWDQW
SODFH��ERWK�ZRUOG�ZLGH�DQG�LQ�WKH�(8��(QHUJ\�FRQVXPSWLRQ�DQG�&2��HPLVVLRQ
OHDGLQJ�WR�WKH�ZHOO�NQRZQ�JUHHQKRXVH�HIIHFW�DUH�RQH�RI�WKH�NH\�LVVXHV�LQ�WKLV
UHVSHFW��5HFHQWO\��WKH�LPSRUWDQFH�RI�&2��UHGXFWLRQ�KDV�EHHQ�IXUWKHU�HPSKDVLVHG
LQ�WKH�.\RWR�&OLPDWH�7UHDW\�LQ�ZKLFK�WKH�(8�DJUHHG�WR�UHGXFH�LWV�&2��HPLVVLRQ
E\����LQ������LQ�FRPSDULVRQ�ZLWK�WKH������OHYHO��7KH�WUDQVSRUW�LQGXVWU\��DV�RQH
RI�WKH�PDLQ�VRXUFHV�RI�&2��HPLVVLRQV��LV�H[SHFWHG�WR�SOD\�DQ�LPSRUWDQW�UROH�LQ
UHDFKLQJ�WKLV�REMHFWLYH��6LQFH�IUHLJKW�WUDQVSRUW�LV�RQO\�SDUW�RI�WKH�ORJLVWLFDO
GHFLVLRQ�PDNLQJ�SURFHVV��WUDQVSRUW�SROLF\�PHDVXUHV�DUH�RIWHQ�QRW�HIIHFWLYH��6LQFH
WUDQVSRUW�LV�RQO\�SDUW�RI�WKH�ORJLVWLFDO�GHFLVLRQ�PDNLQJ�SURFHVV��SROLF\�PHDVXUHV
RQ�UHGXFLQJ�&2��LQ�IUHLJKW�WUDQVSRUW�E\�PRELOLW\�FKDQJHV�DUH�RIWHQ�QRW�HIIHFWLYH�
7KHUHIRUH�SROLF\�PHDVXUHV�VKRXOG�WDNH�D�EURDGHU�YLHZ�WKDQ�RQO\�RQ�WUDQVSRUW��L�H�
D�YLHZ�RQ�ORJLVWLFV��5HVHDUFK�VKRXOG�LGHQWLI\�WR�ZKDW�H[WHQG�ORJLVWLFDO�RSHUDWLRQV
FDQ�FRQWULEXWH�WR�WKH�GHVLUHG�&2��UHGXFWLRQ�LQ�WKH�(8��)XUWKHUPRUH��WKLV�UHVHDUFK
PXVW�GHWHUPLQH�IRU�ZKLFK�SDUW�RI�WKH�&2��HPLVVLRQV�WKH�WUDQVSRUW�VHFWRU�LV
UHVSRQVLEOH��)LQDOO\��LW�LV�SRVVLEOH�WR�LGHQWLI\�ZKLFK�SROLF\�PHDVXUHV�DUH�HIIHFWLYH
IRU�UHGXFLQJ�&2��HPLVVLRQV�RI�ORJLVWLFDO�RSHUDWLRQV�
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