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9DOXLQJ�7UDYHO�7LPH�%HQHȴWV
The value of travel time (VTT) refers to the cost of time spent on transport. To 
FDOFXODWH�WUDYHO�WLPH�EHQHȴWV��DYHUDJH�WUDYHO�WLPHV�PXVW�EH�HVWLPDWHG�LQ�ERWK�
WKH�ZLWK��DQG�ZLWKRXW�SURMHFW�FRQWH[WV��ΖQ�WKH�UHVW�RI�WKLV�DSSHQGL[��WKHVH�FRQ-
WH[WV�ZLOO�EH�UHIHUHQFHG�DV�WKH�%XLOG��ZLWK�SURMHFW��DQG�1R�%XLOG��ZLWKRXW�SURMHFW��
VFHQDULRV��7KH�WUDYHO�WLPHV�VKRXOG�EH�HVWLPDWHG�IRU�ERWK�VFHQDULRV�IRU�D�EDVH�
\HDU�DQG�D�IRUHFDVW�\HDU�

�7UDYHO�WLPHV�DUH�EDVHG�RQ�DYHUDJH�WUDYHO�VSHHG�DQG�WKH�GLVWDQFH�WUDYHOHG��
7KHVH�HVWLPDWHV�VKRXOG�FDOFXODWH�DYHUDJH�WUDYHO�WLPHV�IRU�GLHUHQW�WLPH�SHULRGV��
VXFK�DV�SHDN�DQG�R�SHDN�DQG�IRU�GLHUHQW�GD\V�RI�WKH�ZHHN��ΖI�WUDYHO�LV�GLYHUW-
HG�IURP�RWKHU�URDGV�WKH�977�VKRXOG�EH�HVWLPDWHG�IRU�WKHVH�URDGV�DV�ZHOO��)URP�
WKHUH��DQ�DSSURSULDWH�WUDYHO�WLPH�XQLW�FRVW��ȊYDOXH�RI�WLPHȋ��VKRXOG�EH�GHWHU-
PLQHG��7KLV�LV�PHDVXUHG�LQ�GROODUV�SHU�KRXU�DQG�LV�W\SLFDOO\�EDVHG�RQ�WKH�PHGLDQ�
ZDJH�LQ�WKH�VWDWH�ZKHUH�WKH�SURMHFW�LV�ORFDWHG��7KH�YDOXH�RI�WLPH�IRU�WUXFN�WUDɝF�
W\SLFDOO\�GLHUV�IURP�SDVVHQJHU�YHKLFOHV��

$YHUDJH�SDVVHQJHU�YHKLFOH�RFFXSDQF\�VKRXOG�EH�HVWLPDWHG�WR�DFFRXQW�IRU�WKH�
977�RI�DOO�RFFXSDQWV�LQ�D�YHKLFOH��7KLV�VKRXOG�DFFRXQW�IRU�WKH�WLPH�YDOXH�RI�DOO�
WUDYHOHUV�DQG�IRU�FDUSRROLQJ��7KH�XQLW�FRVW�IRU�WUXFN�977�XVHV�D�YHKLFOH�RFFXSDQ-
F\�RI�����EHFDXVH�GULYHUV�DUH�DVVXPHG�WR�GULYH�DORQH��7KH�XQLW�FRVWV�VKRXOG�EH�
DGMXVWHG�IRU�YHKLFOH�RFFXSDQF\��PXOWLSOLHG�E\�YHKLFOH�WUDYHO�WLPHV��PLOHV�WUDYHOHG��
DQG�WUDɝF��7KLV�LQFOXGHV�WUDɝF�IRU�WKH�EDVH�\HDU��W\SLFDOO\�FXUUHQW�\HDU��DQG�D�
IRUHFDVW�\HDU��DIWHU�SURMHFW�LPSOHPHQWDWLRQ���7UDɝF�IRU�LQWHULP�\HDUV�VKRXOG�EH�
LQWHUSRODWHG�

7KH�EDVLF�HTXDWLRQV�WR�FDOFXODWH�XQGLVFRXQWHG�977�EHQHȴWV�VKRXOG�EH�FRPSOHW-
HG�IRU�HYHU\�\HDU�RI�WKH�DQDO\VLV�SHULRG�

$XWRPRELOH�977�%HQHȴWV� �

[No-Build Travel Time (hrs/mile) × No-Build Trip Length 
�PLOHV����1R�%XLOG�$XWR�7UDɝF��YHK�@�Ȃ�

[Build Travel Time (hrs/mile) × Build Trip Length (miles) × 
%XLOG�$XWR�7UDɝF��YHK�@���

$XWR�9HKLFOH�2FFXSDQF\��SHUVRQV�YHK����$XWR�9DOXH�RI�7LPH�
($/hr)
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7UXFN�977�%HQHȴWV� �

[No-Build Travel Time (hrs/mile) × No-Build Trip Length 
�PLOHV����1R�%XLOG�7UXFN�7UDɝF��YHK�@�Ȃ�

[Build Travel Time (hrs/mile) × Build Trip Length (miles) × 
%XLOG�7UXFN�7UDɝF��YHK�@���

7UXFN�9HKLFOH�2FFXSDQF\��SHUVRQV�YHK����7UXFN�9DOXH�RI�7LPH�
($/hr)

9DOXLQJ�9HKLFOH�8VH�DQG�2ZQHUVKLS
&KDQJHV�LQ�WKH�FRVWV�RI�owning and operating vehicles �WUXFNV�DQG�FDUV��UHVXOWLQJ�
IURP�D�WUDQVSRUWDWLRQ�LPSURYHPHQW�SURMHFW�DUH�FRXQWHG�DV�EHQHȴWV�RU�GLVEHQH-
ȴWV�GHSHQGLQJ�RQ�ZKHWKHU�SRVW�SURMHFW�LPSOHPHQWDWLRQ�FRQGLWLRQV�LQFUHDVH�RU�
GHFUHDVH�FRVWV�RI�RZQLQJ�DQG�RSHUDWLQJ�D�YHKLFOH��7KH�WZR�SULPDU\�VXEFDWHJR-
ULHV�RI�YHKLFOH�FRVW�DUH�IXHO�DQG�QRQ�IXHO�UHODWHG��3URMHFWV�DHFW�YHKLFOH�FRVWV�E\�
FKDQJLQJ�YHKLFOH�PLOHV�WUDYHOHG��907���WUDɝF�VSHHGV�DQG�GHOD\��DQG�WKH�FRQGL-
WLRQ�RI�URDGZD\�VXUIDFHV��7R�FDOFXODWH�WKH�EHQHȴW�RI�UHGXFHG�RSHUDWLQJ�FRVWV��
\RX�QHHG�WR�HVWLPDWH�FKDQJHV�LQ�907��E\�YHKLFOH�W\SH��DQG�FKDQJHV�LQ�WUDYHO�
VSHHGV��ZLWK�DQG�ZLWKRXW�WKH�SURMHFW�LPSURYHPHQW��

&XUUHQW�DQG�KLVWRULF�IXHO�SULFHV�FDQ�EH�FROOHFWHG�IURP�D�IHZ�GLHUHQW�VRXUFHV��
7KH�(QHUJ\�ΖQIRUPDWLRQ�$GPLQLVWUDWLRQ��(Ζ$��RI�WKH�8�6��'HSDUWPHQW�RI�(QHUJ\�
SXEOLVKHV�IXHO�SULFHV�QDWLRQDOO\��UHJLRQDOO\�DQG�DW�WKH�VWDWH�OHYHO��7KH�$PHULFDQ�
$XWRPRELOH�$VVRFLDWLRQ��$$$��SXEOLVKHV�GDLO\�DYHUDJH�JDVROLQH�SULFHV�DW�WKH�
QDWLRQDO�DQG�VWDWH�OHYHO��(DFK�RI�WKHVH�VRXUFHV�DUH�W\SLFDOO\�HTXDOO\�DSSURSULDWH�
to for these calculations.

)XHO�FRQVXPSWLRQ�UDWHV�FDQ�EH�JDWKHUHG�GLUHFWO\�IURP�WKH�8�6��(QYLURQPHQ-
WDO�3URWHFWLRQ�$JHQF\��(3$��029(6�PRGHO�RU�FDOFXODWHG�XVLQJ�D�FRQVXPS-
WLRQ�E\�VSHHG�UHODWLRQVKLS�PRGHO��7KH�UDWHV�VKRXOG�LQFOXGH�FRQVXPSWLRQ�DW�
GLHUHQW�VSHHGV�DQG�IRU�ERWK�SDVVHQJHU�DQG�WUXFN�YHKLFOH�W\SHV��7KH�IXHO�
FRQVXPSWLRQ�UDWHV�FDQ�EH�PXOWLSOLHG�E\�WKH�QXPEHU�RI�YHKLFOHV��WKH�YHKLFOH�WULS�
OHQJWK��DQG�WKH�SULFH�RI�IXHO�WR�FDSWXUH�IXHO�UHODWHG�RSHUDWLQJ�FRVWV��)XHO�FRVW�
VDYLQJV�WHQG�WR�EH�WKH�ODUJHVW�FRPSRQHQW�RI�YHKLFOH�FRVW�VDYLQJV�

1RQ�IXHO�UHODWHG�FRVWV�LQFOXGH�RLO��WLUHV��PDLQWHQDQFH�DQG�UHSDLUV��DQG�YHKLFOH�
GHSUHFLDWLRQ��)+:$�GHYHORSHG�D�PRGHO�DV�D�IUDPHZRUN�IRU�VWDWH�DQG�UHJLRQDO�
DJHQFLHV�WR�DVVHVV�LQYHVWPHQWV�LQ�PXOWL�PRGDO�WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH�
FDOOHG�WKH�6XUIDFH�7UDQVSRUWDWLRQ�(ɝFLHQF\�$QDO\VLV�0RGHO��67($0���7KLV�PRGHO�
HVWLPDWHV�WLUH�DQG�PDLQWHQDQFH�FRVWV�XVLQJ�D�FRVW�SHU�PLOH�IRU�DXWRPRELOHV�DQG�
trucks. 

7KH�VLPSOHVW�RSWLRQ�IRU�FDOFXODWLQJ�WKH�YDOXH�SHU�PLOH�RI�YHKLFOH�FRVW�VDYLQJV�LV�WR�
use information from the AAA Your Driving Costs UHSRUW�IRU�DXWRPRELOHV�DQG�WKH�
$PHULFDQ�7UDQVSRUWDWLRQ�5HVHDUFK�ΖQVWLWXWH��$75Ζ��An Analysis of the Operational 
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Cost of Trucking�UHSRUW�IRU�WUXFNV��7KHVH�UHSRUWV�SURYLGH�HVWLPDWHV�WR�GHYHORS�
FRVW�SHU�PLOH�RI�YHKLFOH�RSHUDWLQJ�DQG�PDLQWHQDQFH�WKDW�LQFOXGHV�ERWK�IXHO�DQG�
QRQ�IXHO�VXEFDWHJRULHV�

7KH�EDVLF�HTXDWLRQ�IRU�XQGLVFRXQWHG�YHKLFOH�FRVW�VDYLQJV�LV�VKRZQ�EHORZ�

$XWR�)XHO�&RVW�6DYLQJV� �>�1R�%XLOG�)XHO�&RQVXPSWLRQ�5DWH��JDO�
PL����1R�%XLOG�$XWR�907����%XLOG�)XHO�&RQVXPSWLRQ�5DWH��JDO�PL��
��%XLOG�$XWR�907�@���$XWR�)XHO�&RVW����JDO�

:KHUH�IXHO�FRQVXPSWLRQ�UDWHV�DUH�EDVHG�RQ�VSHHG

$XWR�1RQ�)XHO�&RVW�6DYLQJV� ��1R�%XLOG�$XWR�907�Ȃ�%XLOG�$XWR�
VMT) × Auto Non-Fuel Unit Cost ($/mi) 

7RWDO�$XWR�9HKLFOH�&RVW�6DYLQJV� �$XWR�)XHO�&RVW�6DYLQJV���$XWR�
Non-Fuel Cost Savings

&RPSOHWH�VDPH�FDOFXODWLRQV�DERYH�IRU�WUXFNV

9DOXLQJ�6DIHW\�%HQHȴWV
$�SURMHFW�WKDW�FKDQJHV�WUDɝF�FUDVK�UDWHV��VHYHULW\�RU�WRWDO�907�FUHDWHV�VDIHW\�
EHQHȴWV�WKDW�FDQ�EH�FDOFXODWHG�DQG�YDOXHG��7KHUH�DUH�WKUHH�JHQHUDO�VWHSV�WR�FDO-
FXODWLQJ�VDIHW\�EHQHȴWV��7KH�ȴUVW�LV�WR�GHWHUPLQH�KRZ�WKH�SURMHFW�FKDQJHV�FUDVK�
IUHTXHQF\��VHYHULW\��RU�WRWDO�907��7KH�VHFRQG�LV�WR�FKRRVH�DSSURSULDWH�XQLW�FUDVK�
FRVWV�IRU�FUDVKHV�E\�VHYHULW\��7KH�WKLUG�LV�WR�HVWLPDWH�WKH�WRWDO�HFRQRPLF�YDOXH�RI�
WKH�FKDQJHV�LQ�FUDVK�UDWHV�

7KH�ȴUVW�VWHS�RI�GHWHUPLQLQJ�KRZ�D�SURMHFW�ZLOO�DHFW�WKH�QXPEHU�RI�FUDVKHV�
LV�WR�LGHQWLI\�LI�FHUWDLQ�SURMHFW�GHVLJQ�FRPSRQHQWV�ZLOO�DHFW�VDIHW\��([DPSOHV�
RI�VDIHW\�IRFXVHG�GHVLJQ�IHDWXUHV�LQFOXGH�UXPEOH�VWULSV��HOLPLQDWLRQ�RI�VKDUS�
FXUYHV�LQ�URDGV��RU�SHGHVWULDQ�EULGJHV�WKDW�HOLPLQDWH�GDQJHURXV�FURVVLQJV��(DFK�
RI�WKHVH�IHDWXUHV�FDQ�EH�DVVLJQHG�D�FUDVK�PRGLȴFDWLRQ�IDFWRU��&0)���

$�&0)�LV�D�IDFWRU�WKDW�UHSUHVHQWV�WKH�SURSRUWLRQ�RI�FUDVKHV�H[SHFWHG�WR�EH�UH-
PDLQLQJ�DIWHU�LPSOHPHQWLQJ�D�VDIHW\�PHDVXUH��7KH�FUDVK�UHGXFWLRQ�IDFWRU��&5)��
LV�WKH�SHUFHQW�UHGXFWLRQ�LQ�FUDVKHV�H[SHFWHG�IURP�LPSOHPHQWLQJ�D�VDIHW\�PHD-
VXUH��7KH�&0)� ����&5)��$V�DQ�H[DPSOH��LI�DQ�LPSURYHPHQW�LV�H[SHFWHG�WR�UHGXFH�
FUDVKHV�E\������WKLV�LQGLFDWHV�WKDW�WKH�&5)�LV�����DQG�WKH�&0)�LV�������&0)V�
FDQ�EH�REWDLQHG�IRU�PRVW�VDIHW\�LPSURYHPHQWV�IURP�)+:$�&0)�&OHDULQJKRXVH�
(KWWS���ZZZ�FPIFOHDULQJKRXVH�RUJ�). 

2IWHQ�VDIHW\�LPSURYHPHQWV�ZLOO�KHOS�DYRLG�RQO\�FHUWDLQ�W\SHV�RI�FUDVKHV��)RU�
LQVWDQFH��LPSURYLQJ�VLJKW�GLVWDQFH�WKURXJK�HQKDQFHG�JHRPHWULF�GHVLJQ�RI�D�WXUQ�
ODQH�PD\�QRW�KHOS�DYRLG�UHDU�HQG�FUDVKHV��ΖI�GHWDLOHG�FUDVK�GDWD�LV�DYDLODEOH�WKDW�
VSHFLȴHV�WKH�FDXVH�RI�WKH�FUDVK��WKLV�KHOSV�WR�GHWHUPLQH�LI�FHUWDLQ�FUDVKHV�FDQ�
EH�DYRLGHG�GXH�WR�SDUWLFXODU�GHVLJQ�FRPSRQHQWV��7KHQ��WKH�&0)�VKRXOG�RQO\�EH�
DSSOLHG�WR�UHGXFH�WKH�UHOHYDQW�FUDVKHV��
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ΖI�PRUH�WKDQ�RQH�LPSURYHPHQW�LV�EHLQJ�LPSOHPHQWHG��RIWHQ�PXOWLSOH�&0)V�FDQ�
EH�LGHQWLȴHG�DQG�FRPELQHG�WKURXJK�PXOWLSOLFDWLRQ��$OWHUQDWLYHO\��LI�RQH�GHVLJQ�
IHDWXUH�LV�FRQVLGHUHG�WR�EH�PRVW�VLJQLȴFDQW��WKH�&0)�IRU�WKDW�LPSURYHPHQW�FDQ�
EH�XVHG��8OWLPDWHO\��WKH�ZD\�&0)V�DUH�DSSOLHG�WR�D�SDUWLFXODU�SURMHFW�VKRXOG�EH�
EDVHG�RQ�WKH�FRQWH[W�DQG�JRDOV�RI�LWV�LPSOHPHQWDWLRQ��2QFH�WKLV�KDV�EHHQ�GH-
WHUPLQHG�WKH�&0)V�FDQ�EH�DSSOLHG�WR�H[SHFWHG�EDVHOLQH�LQFLGHQWV�WR�GHWHUPLQH�
KRZ�PDQ\�LQFLGHQWV�DUH�H[SHFWHG�WR�EH�DYRLGHG�

$QRWKHU�ZD\�WR�DYRLG�FUDVKHV�LV�WR�UHGXFH�WKH�
RYHUDOO�907��ΖI�WKH�SURMHFW�UHGXFHV�WULS�OHQJWK�RU�
WUDɝF��WKHQ�HYHQ�ZLWKRXW�D�FKDQJH�WR�WKH�FUDVK�
UDWH��WKH�WRWDO�QXPEHU�RI�H[SHFWHG�FUDVKHV�ZLOO�
GHFUHDVH�DV�ZHOO�

7KH�YDOXH�RI�LQFLGHQWV�E\�VHYHULW\�FDQ�EH�D�FRQ-
WURYHUVLDO�GHWHUPLQDWLRQ�EHFDXVH�DQ�LPSRUWDQW�
FRPSRQHQW�LV�WKH�YDOXH�RI�D�KXPDQ�OLIH��0RVW�
WUDQVSRUWDWLRQ�DJHQFLHV�PDLQWDLQ�YDOXHV�IRU�LQFL-
GHQW�W\SHV�DQG�VHYHULWLHV��EXW�JXLGDQFH�LV�SUR-
YLGHG�E\�86'27�ZKHQ�ORFDWLRQ�VSHFLȴF�YDOXHV�
DUH�QRW�PDLQWDLQHG��86'27�YDOXHV�FDQ�EH�IRXQG�
in Table B-1.

7KH�YDOXH�RI�UHGXFHG�FUDVKHV�LV�IRXQG�E\�PXOWL-
SO\LQJ�WKH�HVWLPDWHG�YDOXH�SHU�FUDVK�W\SH�E\�WKH�
FKDQJH�LQ�WKH�QXPEHU�RI�FUDVKHV�RI�HDFK�W\SH��
ΖI�DYDLODEOH��VLWH�VSHFLȴF�GDWD�VKRXOG�EH�XVHG�IRU�
WKH�QXPEHU�RI�LQFLGHQWV�WKDW�LQYROYH�IDWDOLWLHV��LQMXULHV��DQG�SURSHUW\�GDPDJH��

7KH�EDVLF�HTXDWLRQV�WR�FDOFXODWH�XQGLVFRXQWHG�VDIHW\�EHQHȴWV�VKRXOG�EH�FRP-
SOHWHG�IRU�HYHU\�\HDU�RI�WKH�DQDO\VLV�SHULRG�

%XLOG�([SHFWHG�&UDVKHV��E\�VHYHULW\� ��1R�%XLOG�([SHFWHG�&UDVK-
HV��E\�VHYHULW\�����&0)��E\�VHYHULW\�

6DIHW\�%HQHȴWV� ��1R�%XLOG�([SHFWHG�&UDVKHV��E\�VHYHULW\�Ȃ�%XLOG�
([SHFWHG�&UDVKHV��E\�VHYHULW\����0RQHWDU\�9DOXH�RI�&UDVK��E\�
severity

9DOXLQJ�(PLVVLRQV�%HQHȴWV
3URMHFWV�WKDW�UHGXFH�HPLVVLRQV�(including greenhouse gases and other pollutants) 
KHOS�DYRLG�QHJDWLYH�H[WHUQDOLWLHV��7KHVH�HPLVVLRQ�UHGXFWLRQV�FDQ�EH�TXDQWLȴHG�
DQG�PRQHWL]HG�DV�SURMHFW�EHQHȴWV��$�SURMHFW�PD\�KHOS�DYRLG�HPLVVLRQV�E\�UH-
GXFLQJ�YHKLFOHV�RQ�WKH�URDG��GLYHUWLQJ�WUDɝF�WR�RWKHU�URXWHV�RU�PRGHV��UHGXFLQJ�
FRQJHVWLRQ��RU�FKDQJLQJ�WKH�DYHUDJH�WUDYHO�VSHHG��

7KH�PHWKRG�IRU�FDOFXODWLQJ�HPLVVLRQ�UHGXFWLRQ�EHQHȴWV�FDQ�EH�EURNHQ�LQWR�

Table B-1.�86'27�9DOXHV�IRU�&UDVK�ΖQFLGHQWV
KABCO Level Monetized

Value ($2018)
2���1R�ΖQMXU\ $3,700

&���3RVVLEOH�ΖQMXU\ $72,500

%���1RQ�ΖQFDSDFLWDWLQJ $142,000

$���ΖQFDSDFLWDWLQJ $521,300

K - Killed $10,900,000

8���ΖQMXUHG��6HYHULW\�
8QNQRZQ�

$197,600

��&UDVKHV�5HSRUWHG�
�8QNQRZQ�LI�ΖQMXUHG�

$150,200

6RXUFH���86'27 (48)
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WKUHH�VWHSV��7KH�ȴUVW�VWHS�LV�WR�HVWLPDWH�WKH�907�DQG�DYHUDJH�VSHHG�LQ�WKH�1R�
%XLOG�DQG�%XLOG�VFHQDULRV��2QFH�WKHVH�DUH�HVWLPDWHG�D�PRGHO�LV�QHHGHG�WR�SUR-
GXFH�DYHUDJH�HPLVVLRQ�UDWHV�IRU�HDFK�SROOXWDQW�W\SH��E\�VSHHG�ELQ�DQG�YHKLFOH�
W\SH��7KH�VHFRQG�VWHS�LV�WR�DSSO\�DQ�DSSURSULDWH�GROODU�YDOXH�SHU�XQLW�RI�HPLV-
VLRQ��E\�W\SH�RI�SROOXWDQW��7KH�WKLUG�VWHS�LV�WR�PRQHWL]H�WKH�FRVWV�RI�HPLVVLRQV�LQ�
WKH�1R�%XLOG�DQG�%XLOG�VFHQDULRV�DQG�WDNH�WKH�GLHUHQFH�WR�HVWLPDWH�HPLVVLRQ�
FRVW�VDYLQJV�

7\SLFDO�SROOXWDQWV�FRQVLGHUHG�IRU�PRQHWL]LQJ�HPLVVLRQ�FRVWV�LQFOXGH�FDUERQ�GLR[-
LGH��&22���QLWURJHQ�R[LGH��12[���VXOIXU�GLR[LGH��62����YRODWLOH�RUJDQLF�FRPSRXQG�
�92&���DQG�SDUWLFXODWH�PDWWHU��30������(PLVVLRQV�FDQ�LPSRVH�QHJDWLYH�HHFWV�RQ�
KXPDQ�KHDOWK��DQG�FUHDWH�HQYLURQPHQWDO�GDPDJHV�OHDGLQJ�WR�FOLPDWH�FKDQJH��
7KH�(3$�029(6�PRGHO�SURYLGHV�HPLVVLRQV�UDWHV��JUDPV�PLOH��IRU�HDFK�SROOXWDQW�
W\SH�E\�VSHHG�ELQ�DQG�YHKLFOH�W\SH�DW�WKH�FRXQW\�DQG�QDWLRQDO�OHYHO��6SHFLȴFDOO\��
WKLV�PRGHO�LQFOXGHV�UDWHV�IRU�SDVVHQJHU�YHKLFOHV�DQG�ERWK�ORQJ�KDXO�DQG�VKRUW�
KDXO�WUXFNV��7KH�PRGHO�DFFRXQWV�IRU�GLHUHQFHV�LQ�RSHUDWLQJ�FRQGLWLRQV�WKDW�FDQ�
YDU\�IURP�ORFDWLRQ�WR�ORFDWLRQ��$OVR��WKH�029(6�PRGHO�SURYLGHV�SURMHFWLRQV�IRU�
IXWXUH�\HDU�HPLVVLRQV�UDWHV��ZKLFK�DFFRXQW�IRU�H[SHFWHG�FKDQJHV�LQ�WHFKQRORJLHV�
WKDW�LPSURYH�IXHO�HɝFLHQF\�

6WXGLHV�GRQH�RQ�FDUERQ�WD[�SULFLQJ�DUH�D�UHVRXUFH�LQ�HVWLPDWLQJ�XQLW�FRVWV�IRU�
HDFK�SROOXWDQW�W\SH��$�VXPPDU\�RI�WKHVH�ȴQGLQJV�FDQ�EH�IRXQG�LQ�Table B-2. 
1RWH�WKDW�WKLV�WDEOH�VKRZV�DPRXQWV�LQ������8�6��GROODUV��7KHVH�YDOXHV�QHHG�WR�
EH�FRQYHUWHG�WR�WKH�EDVH�\HDU�XVHG�LQ�WKH�%&$��ZKLFK�FDQ�EH�GRQH�XVLQJ�DQ�
LQȵDWLRQ�VHULHV�IURP�WKH�%XUHDX�RI�(FRQRPLF�$QDO\VLV��%($� (55).

8VLQJ�WKH�WDEOH�VKRZQ�DERYH�DV�D�UHIHUHQFH�WKH�YDOXH�RI�XQGLVFRXQWHG�HPLV-
VLRQV�UHGXFWLRQV�FDQ�EH�FDOFXODWHG�WZR�GLHUHQW�ZD\V��1RWH�WKDW�WKH�HPLVVLRQ�
UHGXFWLRQ�EHQHȴW�KDV�WR�EH�FDOFXODWHG�IRU�HDFK�SROOXWDQW�W\SH�EHLQJ�FRQVLGHUHG��
%HQHȴWV�VKRXOG�EH�FDOFXODWHG�IRU�HYHU\�\HDU�RI�WKH�EHQHȴW�DQDO\VLV�SHULRG�

$XWR�(PLVVLRQV�5HGXFWLRQ�%HQHȴW� �>�1R�%XLOG�$XWR�907���$XWR�
(PLVVLRQ�5DWH��E\�SROOXWDQW��J�PL���Ȃ��1R�%XLOG�$XWR�907���$XWR�
(PLVVLRQ�5DWH��E\�SROOXWDQW��J�PL��@���8QLW�&RQYHUVLRQ��WRQV�J����
8QLW�FRVW����WRQ�

� ��:KHUH�HPLVVLRQ�UDWHV�YDU\�E\�VSHHG�ELQ�DQG�YHKLFOH�W\SH

&RPSOHWH�VDPH�FDOFXODWLRQV�DERYH�IRU�WUXFNV

&RQVLGHULQJ�ΖQGXFHG�7UDYHO
3URMHFWV�WKDW�FKDQJH�XVHU�WUDYHO�FRVWV��L�H���WUDYHO�WLPH�RU�RXW�RI�SRFNHW�FRVWV��FDQ�
PRWLYDWH�XVHUV�WR�FKDQJH�WKHLU�URXWHV��PRGHV�RI�WUDQVSRUWDWLRQ��RU�WLPHV�RI�WUDY-
HO��8VHUV�PD\�DOVR�EH�PRWLYDWHG�WR�PDNH�DGGLWLRQDO�QHZ�WULSV�JLYHQ�D�UHGXFWLRQ�
LQ�WUDYHO�FRVWV��7KHVH�QHZ�WULSV�JHQHUDWH�DGGLWLRQDO�WUDɝF�ZLWK�LPSDFWV�WR�RWKHU�
XVHUV�DQG�WKH�URDGZD\��ΖQGXFHG�WUDYHO�UHIHUV�WR�LQFUHDVHG�YHKLFOH�WULSV�EURXJKW�
DERXW�E\�D�SURMHFW�LPSURYHPHQW��
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$GGLWLRQDO�YHKLFOH�WUDYHO�WHQGV�WR�LQFUHDVH�H[WHUQDO�FRVWV�GXH�WR�GRZQVWUHDP�
FRQJHVWLRQ��FUDVK�ULVN��HPLVVLRQV��DQG�QRLVH��ΖQFRUSRUDWLQJ�LQGXFHG�WUDYHO�LQWR�
DQ�HFRQRPLF�HYDOXDWLRQ�FDQ�EH�GLɝFXOW��7KH�HODVWLFLW\�RI�GHPDQG�IRU�WUDYHO�LQ�
UHODWLRQ�WR�WRWDO�WUDYHO�FRVWV�GHWHUPLQHV�WKH�GHJUHH�WR�ZKLFK�LQGXFHG�WUDYHO�LV�
JHQHUDWHG��7KH�HODVWLFLW\�PHDVXUHV�KRZ�PXFK�GHPDQG�LV�JHQHUDWHG�IRU�HYHU\�
SHUFHQW�GHFUHDVH�LQ�WUDYHO�FRVWV�RU�WUDYH�WLPH��'H&RUOD�6RX]D�(57) uses a travel 
GHPDQG�HODVWLFLW\�ZLWK�UHVSHFW�WR�WUDYHO�WLPH�RI������DQG�DQ�H[WUHPH�YDOXH�RI������
LQ�WKHLU�H[DPSOH�KLJKZD\�HYDOXDWLRQ��7KH�PRGHUDWH�HODVWLFLW\�RI������LV�EDVHG�RQ�
*RRGZLQ�(58).

7KH�+LJKZD\�(FRQRPLF�5HTXLUHPHQWV�6\VWHP�6WDWH�YHUVLRQ��+(56�67��PRGHO�
LV�D�SURJUDP�GHYHORSHG�E\�)+:$�WR�KHOS�VWDWH�'27V�HYDOXDWLRQ�HYDOXDWH�WKH�
UHODWLRQVKLSV�DPRQJ�KLJKZD\�LQYHVWPHQW�DQG�V\VWHP�FRQGLWLRQ��SHUIRUPDQFH��
DQG�XVHU�FRVWV��$OWKRXJK�WKH�PRGHO�LV�QRZ�ROG��LW�XVHV�ERWK�VKRUW�UXQ�DQG�ORQJ�
UXQ�HODVWLFLWLHV�WR�HVWLPDWH�WKH�LQGXFHG�GHPDQG�JHQHUDWHG�E\�WUDQVSRUWDWLRQ�
SURMHFWV�(59)��ΖQ�WKH�VKRUW�UXQ��WKH�PRGHO�DVVXPHV�WKDW�FKDQJHV�LQ�WKH�SULFH�RI�
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Table B-2.�5HJLRQDO�3ROOXWLRQ�6WXGLHV�6XPPDU\�7DEOH�Ȃ�6HOHFWHG�6WXGLHV 
Publication Costs Cost Value 2007 USD
Costs per Ton (Tonne if noted)

$($�7HFKQRORJ\������� NH3 / tonne Europe 2005 Euro - € 19,750 $ 26,061
NOx € 7,800 $ 10,293

PM2.5 € 48,000 $ 63,339

SO2 € 10,325 $ 13,624

VOCs € 1,1813 $ 2,392

5:'Ζ������� PM2.5 / tonne 2005 Canadian $ 317,000 $ 277,359

O3 Total $ 1,739 $ 2,392

:DQJ��6DQWLQL�	�:DULQQHU�
��������8�6��FLWLHV

NOx 1989 $ / ton $ 4,826 $ 8,059

ROG $ 2,419 $ 4,040

PM10 $ 6,508 $ 10,868

SOx $ 2,906 $ 4,853

&RVWV�SHU�9HKLFOH�0LOH
&(�'HOW������� Urban Car 0.0018 – 0.0024 €/km (2000) $ 0.003 – 0.004

Urban Truck 0.106 – 0.234 €/km 0.189 – 0.417

'HOXFFKL�HW�DO������� Light Gasoline Vehicle $ 1990 / VMT 0.008 – 0.129 0.013 – 0.205

Heavy Diesel Truck 0.054 – 1.233 0.086 – 1.960

(\UH�HW�DO�������� Gasoline Urban $ / VMT 1996 0.030 0.040

Diesel Urban 0.074 0.098

)+:$������� Automobiles $ / VMT 0.011 0.015

Pickups/Vans 0.026 0.034

Diesel Trucks 0.039 0.051

6RXUFH��/LWPDQ�(56)
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WUDQVSRUWDWLRQ�OHDG�WR�PRYHPHQW�DORQJ�WKH�VKRUW�UXQ�GHPDQG�FXUYH�IRU�WUDYHO��
7UDɝF�LQGXFHG�LQ�WKH�VKRUW�UXQ�FRPHV�IURP�GLYHUWHG�WUDɝF��PRGH�VKLIWV��GHV-
WLQDWLRQ�VKLIWV��DGGLWLRQDO�WUDYHO�E\�FXUUHQW�XVHUV��DQG�WLPH�RI�WUDYHO�VKLIWV��LQ�
RWKHU�ZRUGV��VKRUW�UXQ�EHKDYLRUDO�UHVSRQVHV���7KH�GHPDQG�FXUYH�LV�FRQVLGHUHG�
ȴ[HG�LQ�WKH�VKRUW�UXQ��/HH�(15) refers to an increase in the quantity of travel 
GHPDQGHG�LQ�WKH�VKRUW�UXQ�DV�ȊLQGXFHG�WUDɝF�ȋ�ΖQ�WUDQVSRUWDWLRQ�SODQQLQJ��WKLV�
VKRUW�WHUP�KRUL]RQ�LV�W\SLFDOO\�DERXW�D�\HDU�

7KH�+(56�67�PRGHO�XVHV�VKRUW�UXQ�DQG�ORQJ�UXQ�HODVWLFLWLHV�WR�IRUHFDVW�WUDI-
ȴF�IRU�IXWXUH�IXQGLQJ�SHULRGV��9DOXHV�VHOHFWHG�IRU�WKH�VKRUW�UXQ�DQG�ORQJ�UXQ�
HODVWLFLW\�DUH������DQG�������UHVSHFWLYHO\��)XUWKHU�LQIRUPDWLRQ�DERXW�WKH�+(56�67�
SURFHGXUHV�DUH�DYDLODEOH�LQ�WKH�+(56�67�7HFKQLFDO�5HSRUW (60)�DQG�/HH�(59).

ΖQGXFHG�WULSV�ZLOO�KDYH�DQ�HHFW�RQ�VHYHUDO�EHQHȴWV�FDWHJRULHV�DQG�FDQ�DHFW�
KRZ�WKHVH�EHQHȴWV�DUH�FDOFXODWHG��ΖQ�SDUWLFXODU��WKH�FDOFXODWLRQ�RI�WUDYHO�WLPH�
VDYLQJV�LV�DOWHUHG�LI�LQGXFHG�GHPDQG�H[LVWV��7KH�LQFUHDVH�LQ�WRWDO�WUDɝF�DHFWV�
WKH�FKDQJH�LQ�907��DQG�KHQFH�DHFWV�DOO�EHQHȴWV�WKDW�UHO\�RQ�907��OLNH�HPLVVLRQ�
FRVW�VDYLQJV��ΖQFUHDVHG�WUDɝF�DOVR�LPSDFWV�WKH�FDOFXODWLRQ�RI�WRWDO�FUDVKHV�DQG�
VDIHW\�EHQHȴWV�

9DOXLQJ�1RLVH�ΖPSDFWV
$Q\�URDGZD\�SURMHFW�WKDW�FDXVHV�QRLVH�FUHDWHV�DQ�H[WHUQDOLW\�ZLWK�DQ�HFRQRPLF�
YDOXH��7UDɝF�QRLVH�FDQ�LPSDLU�SHRSOHȇV�KHDULQJ��LQFUHDVH�VWUHVV��GLVWXUE�VOHHS��
DQG�FRQWULEXWH�WR�LOO�KHDOWK�ZKLFK�LQ�WXUQ�FDQ�UHGXFH�WKH�SURSHUW\�YDOXH�RI�
QHDUE\�KRPHV��ΖQ�FDVHV�ZKHUH�D�WUDQVSRUWDWLRQ�SURMHFW�KDV�WKH�SRWHQWLDO�WR�DGG�
VLJQLȴFDQW�DPRXQWV�RI�WUDɝF�WR�DQ�DUHD��D�WUDɝF�QRLVH�DQDO\VLV�PD\�EH�UHTXLUHG�
WR�GHWHUPLQH�WKH�SURMHFWȇV�QRLVH�LPSDFW��ΖI�WKH�LPSDFW�LV�VLJQLȴFDQW��WKH�FRVWV�RI�
QRLVH�DEDWHPHQW�PHDVXUHV��VXFK�DV�VRXQG�ZDOOV��PD\�QHHG�WR�EH�LQFOXGHG�DV�
part of the economic valuation.

&DOFXODWLQJ�QRLVH�FRVWV�VWDUWV�ZLWK�TXDQWLI\LQJ�QRLVH�LPSDFW��ZKLFK�LV�W\SLFDOO\�
PHDVXUHG�XVLQJ�$�ZHLJKWHG�GHFLEHOV��G%$���)URP�WKHUH��D�QXPEHU�RI�VWXGLHV�
KDYH�DWWHPSWHG�WR�PRQHWL]H�WUDɝF�QRLVH�FRVWV��0RVW�RI�WKHVH�VWXGLHV�KDYH�EHHQ�
FRQGXFWHG�XVLQJ�D�KHGRQLF�SULFLQJ�PHWKRG��ZKLFK�PHDVXUHV�KRZ�D�FKDQJH�LQ�
WUDɝF�QRLVH�DHFW�QHDUE\�UHVLGHQWLDO�SURSHUW\�YDOXHV�

Table B-3�VXPPDUL]HV�UHVXOWV�IURP�SUHYLRXV�QRLVH�FRVW�VWXGLHV��7KLV�WDEOH�
VKRZV�WKH�SHU�YHKLFOH�PLOH�FRVW�RI�QRLVH��9DOXHV�DUH�VKRZQ�LQ�UHDO������GROODUV�
DQG�VKRXOG�EH�LQȵDWHG�WR�WKH�EDVH�\HDU�RI�WKH�DQDO\VLV��1RWH�WKDW�QRLVH�LV�FRQVLG-
HUHG�WR�EH�D�QHJDWLYH�LPSDFW�VR�QRLVH�FRVWV�ZRXOG�UHGXFH�HFRQRPLF�EHQHȴWV�

7KH�JHQHUDO�HTXDWLRQ�IRU�FDOFXODWLQJ�WKH�XQGLVFRXQWHG�FRVW�RI�QRLVH�LV�DV�IROORZV�
DQG�VKRXOG�EH�FDOFXODWHG�IRU�HYHU\�\HDU�RI�WKH�DQDO\VLV�SHULRG�

1RLVH�&RVW�6DYLQJV� �>�1R�%XLOG�907��E\�YHKLFOH�W\SH��Ȃ��%XLOG�
907��E\�YHKLFOH�W\SH�@���1RLVH�&RVW��E\�YHKLFOH�W\SH����PL�
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Table B-3.�9DOXHV�IRU�1RLVH�([WHUQDOLW\�Ȃ�6HOHFWHG�6WXGLHV 
Publication Costs Cost Value 2007 US $ / VMT
)+:$�������
Scope: Urban highways 
 
Units: 1997 cents per  
Vehicle - mile

Automobile  0.11 0.001

Pickup & Van 0.10 0.001

Buses 1.72 0.022

Combination Trucks 3.73 0.048

All Vehicles 0.24 0.003

'HOXFFKL�DQG�+VX������� 
 

Units: 1991 USD/1000 VMT

Cars (Urban Arterial) 1.18 0.002

Medium Trucks 7.02 0.011

Heavy Trucks 20.07 0.031

Buses 7.18 0.011

Motorcycle 8.71 0.013

&(�'HOIW�������
Scope: Urban roads

Units: 2000 Euro cents per 
vehicle-km

Car Day 0.76 0.014

Night 1.39 0.025

Motorcycle
 

Day 1.53 0.027

Night 2.78 0.050

Bus Day 3.81 0.068

Night 6.95 0.124

Heavy Trucks Day 7.01 0.125

Night 12.78 0.228
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ΖQFOXGLQJ�&KDQJHV�LQ�2SHUDWLRQV�DQG�0DLQWHQDQFH�
Costs
O&M cost savings UHȵHFW�UHGXFHG�H[SHQGLWXUHV�UHTXLUHG�WR�PDLQWDLQ�D�OHYHO�RI�
VHUYLFH��7KLV�LV�D�UHODWLYHO\�HDV\�EHQHȴW�WR�PHDVXUH�DQG�YDOXH�EHFDXVH�2	0�
FRVWV�DUH�W\SLFDOO\�JRRGV�DQG�VHUYLFHV�WKDW�KDYH�D�ZHOO�GHȴQHG�SULFH��6DYLQJV�RI�
WKLV�W\SH�FDQ�FRPH�IURP�LPSURYHG�URDGZD\�VXUIDFH�RU�D�EULGJH�GHVLJQ�WKDW�LV�
easier to maintain. 

7KH�YDOXH�RI�XQGLVFRXQWHG�2	0�FRVWV�VDYLQJV�LV�DV�IROORZV�DQG�VKRXOG�EH�FDOFX-
ODWHG�IRU�HYHU\�\HDU�RI�WKH�DQDO\VLV�SHULRG�

2	0�&RVW�6DYLQJV�%HQHȴW� �1R�%XLOG�2	0�&RVWV�Ȃ�%XLOG�2	0�
Costs

ΖQFOXGLQJ�2WKHU�%HQHȴWV
7KH�SUHFHGLQJ�EHQHȴWV�UHSUHVHQW�D�UHGXFWLRQ�LQ�WKH�FRVWV�RI�WUDQVSRUWDWLRQ�DQG�
DUH�RIWHQ�WKH�EXON�RI�EHQHȴWV�UHDOL]HG�E\�D�SURMHFW�IURP�D�YDOXDWLRQ�VWDQGSRLQW��
7KHVH�EHQHȴWV�DUH�DOVR�W\SLFDOO\�FOHDUO\�GHȴQHG�DQG�UHODWLYHO\�VWUDLJKWIRUZDUG�
WR�FDOFXODWH��2WKHU�HHFWV�WKDW�FDQ�EH�LQFOXGHG��EXW�DUH�QRW�DOZD\V�VWUDLJKWIRU-
ZDUG��LQFOXGH�
�y (TXLW\�DQG�RSWLRQ�YDOXH�LPSDFWV�WKDW�UHVXOW�IURP�SURMHFWV�WKDW�LQFUHDVH�WUDQV-
SRUW�V\VWHP�DRUGDELOLW\�DQG�GLYHUVLW\
�y +DELWDW�DQG�ZDWHU�TXDOLW\
�y Community impacts

7KHVH�EHQHȴWV�FDQ�EH�PHDVXUHG�DQG�YDOXHG�EDVHG�RQ�WKH�SULRULWLHV�RI�WKH�DVVHW�
PDQDJHU��EXW�RIWHQ�GR�QRW�UHSUHVHQW�D�VLJQLȴFDQW�SRUWLRQ�RI�WRWDO�EHQHȴWV��7R�
JHW�WR�WRWDO�QHW�EHQHȴWV�UHDOL]HG�E\�XVHUV�DQG�WKH�SXEOLF�DW�ODUJH��HDFK�EHQHȴW�
FDWHJRU\�LV�DJJUHJDWHG�RYHU�WKH�SHULRG�RI�DQDO\VLV�DQG�GLVFRXQWHG�EDFN�WR�SUHV-
HQW�YDOXH�WHUPV��1RWH�WKDW�EHQHȴWV�DOVR�LQFOXGH�QHJDWLYH�EHQHȴWV��ȊGLV�EHQHȴWVȋ��
VXFK�DV�WUDYHO�GHOD\V�H[SHULHQFHG�GXULQJ�WKH�FRQVWUXFWLRQ�SHULRG��7KHVH�WRWDO�
GLVFRXQWHG�EHQHȴWV�ZLOO�ODWHU�EH�XVHG�WR�FDOFXODWH�WKH�DVVHW�YDOXH�

&RQVLGHULQJ�ΖQȵDWLRQ
ΖQȵDWLRQ�LV�WKH�LQFUHDVH�LQ�SULFHV�RI�JRRGV�DQG�VHUYLFHV�RYHU�WLPH��ΖQȵDWLRQ�UH-
ȵHFWV�D�ORVV�LQ�WKH�YDOXH�RI�PRQH\�RYHU�WLPH��DV�LW�HURGHV�WKH�SXUFKDVLQJ�SRZ-
HU�RI�D�FXUUHQF\��)RU�HFRQRPLF�YDOXDWLRQV��LQȵDWLRQ�VKRXOG�EH�UHPRYHG�IURP�
FDOFXODWLRQV�VR�WKDW�DOO�GROODU�YDOXHV�DUH�LQ�UHDO�WHUPV��7KLV�UHTXLUHV�GHWHUPLQLQJ�
D�EDVH�\HDU�LQ�ZKLFK�DOO�IXWXUH�FRVWV�DQG�EHQHȴWV�GROODU�YDOXHV�DUH�UHSUHVHQWHG��
7\SLFDOO\��WKH�EDVH�\HDU�LV�VHW�DV�WKH�FXUUHQW�\HDU�DQG�DOO�FRVWV�WKDW�DUH�LQ�UHDO�
GROODU�WHUPV�IRU�SUHYLRXV�\HDU�PXVW�EH�LQȵDWHG�XS�DQG�DOO�UHDO�GROODU�YDOXH�IRU�
\HDU�DIWHU�WKH�EDVH�\HDU�PXVW�EH�GHȵDWHG�GRZQ��7KLV�FDQ�EH�GRQH�XVLQJ�LQȵDWLRQ�
IDFWRUV�DYDLODEOH�IURP�%($�

1RWH�WKDW�WKH�YDOXH�RI�D�EHQHȴW�RU�FRVW�PD\�LQFUHDVH�RYHU�WLPH�IDVWHU�WKDQ�

B-9

A Guide to Computation and Use of System Level Valuation of Transportation Assets



Appendix B. Economic Concepts

LQȵDWLRQ��7KLV�PHDQV�WKDW�WKH�HFRQRPLF�YDOXH�LQ�UHDO�WHUPV�LV�LQFUHDVLQJ��ΖQ�WKLV�
FDVH��LQȵDWLRQ�VKRXOG�EH�UHPRYHG�IURP�WKH�YDOXH��EXW�WKH�UHDO�YDOXH�VKRXOG�EH�
DOORZHG�WR�LQFUHDVH��)RU�H[DPSOH��LI�WKH�FRVW�RI�D�ODQG�SXUFKDVH�LV�H[SHFWHG�WR�
LQFUHDVH�E\����KLJKHU�WKDQ�LQȵDWLRQ��WKLV�ODQG�FRVW�VKRXOG�VKRZ�D����LQFUHDVH�
per year in the economic analysis.

'LVFRXQWLQJ�WR�3UHVHQW�9DOXHV
8S�XQWLO�WKLV�SRLQW�GLVFXVVLRQ�RI�HFRQRPLF�YDOXHV�KDYH�EHHQ�LQ�WHUPV�RI�XQGLV-
FRXQWHG�YDOXHV��7R�DFFRXQW�IRU�WKH�DVVXPSWLRQ�WKDW�D�GROODU�WRGD\�LV�ZRUWK�PRUH�
WKDQ�D�GROODU�LQ�WKH�IXWXUH��DERYH�DQG�EH\RQG�LQȵDWLRQ��D�GLVFRXQW�UDWH�QHHGV�WR�
EH�LQWURGXFHG��7KH�SXUSRVH�RI�WKH�GLVFRXQW�UDWH�LV�WR�SXW�DOO�SUHVHQW�DQG�IXWXUH�
FRVWV�DQG�EHQHȴWV�LQWR�FRPPRQ�SUHVHQW�YDOXH�WHUPV�

ΖQLWLDO�FRVWV��UHKDELOLWDWLRQ�FRVWV��HQG�RI�SURMHFW�FRVWV�DQG�DQ\�GLVEHQHȴWV�LQ-
FXUUHG�GXULQJ�FRQVWUXFWLRQ�DUH�RQH�WLPH�FRVWV�RU�DUH�UHDOL]HG�RYHU�D�OLPLWHG�
SHULRG�GXULQJ�WKH�DQDO\VLV�SHULRG��%HQHȴWV�DQG�2	0�FRVWV�DUH�IXWXUH�VWUHDPV�RI�
YDOXH�WKDW�VWDUW�DFFUXLQJ�RQFH�WKH�FRQVWUXFWLRQ�SHULRG�LV�FRPSOHWH�DQG�FRQWLQXH�
IRU�WKH�GXUDWLRQ�RI�WKH�DQDO\VLV�SHULRG��

7KH�IRUPXOD�WR�FDOFXODWH�D�GLVFRXQW�IDFWRU�WKDW�HVWLPDWHV�SUHVHQW�YDOXHV�IRU�
HDFK�\HDU�LV�VKRZQ�EHORZ��1RWH�WKDW�WKH�HTXDWLRQ�LV�PRQRWRQLFDOO\�GHFUHDVLQJ�
E\�D�IDFWRU�RI�WKH�GLVFRXQW�UDWH�ZKLFK�ZLOO�FRQYHUW�DOO�YDOXHV�LQWR�WKH�XQLIRUP�
FRQWH[W�RI�SUHVHQW�YDOXH��7KH�XQGLVFRXQWHG�FRVW�DQG�EHQHȴWV�YDOXHV�FDOFXODWHG�
SUHYLRXVO\�IRU�HDFK�\HDU�RI�WKH�DQDO\VLV�SHULRG�VKRXOG�EH�PXOWLSOLHG�E\�GLVFRXQW�
IDFWRU�IRU�WKH�FRUUHVSRQGLQJ�\HDU�

'LVFRXQW�)DFWRU� ���¹�>�����'LVFRXQW�5DWH��A��)XWXUH�<HDU�Ȃ�%DVH�
<HDU�@

Measuring Asset Values
7KH�SULPDU\�HFRQRPLF�PHDVXUH�RI�DVVHW�YDOXH�LV�WKH�QHW�SUHVHQW�YDOXH��139���ΖI�
WKH�VWUHDPV�RI�EHQHȴWV�DQG�FRVWV�KDYH�EHHQ�GLVFRXQWHG�DV�GHVFULEHG�SUHYLRXVO\�
WKHQ�WKHVH�YDOXHV�FDQ�EH�VXPPHG�IRU�HDFK�FDWHJRU\��7KH�VXP�RI�HDFK�GLVFRXQW-
HG�EHQHȴW�DQG�FRVW�FDWHJRU\�UHSUHVHQWV�LWV�SUHVHQW�YDOXH��6XPPLQJ�WKH�SUHVHQW�
YDOXHV�RI�EHQHȴWVȃLQFOXGLQJ�QHJDWLYH�EHQHȴWVȃ\LHOGV�WRWDO�GLVFRXQWHG�EHQ-
HȴWV��'RLQJ�WKH�VDPH�IRU�FRVWV�\LHOGV�WKHLU�WRWDO�GLVFRXQWHG�SUHVHQW�YDOXH��7KH�
HTXDWLRQ�IRU�139�LV�WKHQ�

139� �7RWDO�'LVFRXQWHG�%HQHȴWV�Ȃ�7RWDO�'LVFRXQWHG�&RVWV

ΖI�WKH�UHVXOWLQJ�139�LV�JUHDWHU�WKDQ�]HUR��WKHQ�WKLV�LQGLFDWHV�WKDW�EHQHȴWV�H[FHHG�
FRVWV�DQG�FRXOG�VXJJHVW�WKDW�WKH�SURMHFW�LV�D�ZRUWKZKLOH�HQGHDYRU��&RQYHUVHO\�LI�
WKH�139�LV�OHVV�WKDQ�]HUR�WKHQ�FRVWV�DUH�JUHDWHU�WKDQ�EHQHȴWV�DQG�WKLV�VXJJHVWV�
WKH�SURMHFW�LV�QRW�D�ZRUWKZKLOH�HQGHDYRU�

$QRWKHU�PHDVXUH�RI�YDOXH�WKDW�FDQ�EH�FDOFXODWHG�XVLQJ�GLVFRXQWHG�QHW�EHQHȴWV�
DQG�FRVWV�LV�WKH�EHQHȴW�FRVW�UDWLR��%&5���7KLV�PHDVXUH�LV�XVHIXO�LI�FRPSDULQJ�RS-
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WLRQV�DQG�EHQHȴWV�VKRXOG�EH�QRUPDOL]HG�WR�WKH�UHODWLYH�FRVWV�RI�WKH�RSWLRQV��7KLV�
HTXDWLRQ�LV�VLPLODUO\�VLPSOH�DQG�EH�IRXQG�E\�GLYLGLQJ�QHW�GLVFRXQWHG�EHQHȴWV�E\�
GLVFRXQWHG�FRVWV��ΖQ�WKLV�FDVH�LI�WKH�%&5�LV�JUHDWHU�WKDQ���WKHQ�QHW�EHQHȴWV�DUHD�
JUHDWHU�WKDQ�FRVWV�DQG�WKLV�FRXOG�VXJJHVW�WKDW�WKH�SURMHFW�LV�D�ZRUWKZKLOH�HQ-
GHDYRU��&RQYHUVHO\�LI�WKH�%&5�LV�OHVV�WKDQ�RQH�WKHQ�FRVWV�DUH�JUHDWHU�WKDQ�EHQH-
ȴWV�DQG�WKH�SURMHFW�LV�OLNHO\�QRW�ZRUWK�LWV�LPSOHPHQWDWLRQ�FRVW��

$GGLWLRQDO�5HVRXUFHV
Travel Time
• Pedro A.L. Abrantes and Mark R. Wardman (2011), “Meta-Analysis of 

UK Values of Travel Time: An Update,ȋ�7UDQVSRUWDWLRQ�5HVHDUFK�3DUW�$��9RO��
����SS���Ȃ���

• ITF (2009),�9DOXH�RI�7UDYHO�7LPH�5HOLDELOLW\�DQG�&RVW�%HQHȴW�$QDO\VLV��ΖQWHU-
QDWLRQDO�7UDQVSRUW�)RUXP��ZZZ�LQWHUQDWLRQDOWUDQVSRUWIRUXP�RUJ���$YDLO-
DEOH�DW��ZZZ�LQWHUQDWLRQDOWUDQVSRUWIRUXP�RUJ�3URFHHGLQJV�UHOLDELOLW\�
LQGH[�KWPO.

• Todd Litman (2009), “Travel Time,ȋ�7UDQVSRUWDWLRQ�&RVW�DQG�%HQHȴW�$QDO\-
VLV��9LFWRULD�7UDQVSRUW�3ROLF\�ΖQVWLWXWH��ZZZ�YWSL�RUJ���$YDLODEOH�DW��www.vtpi.
RUJ�WFD�WFD�����SGI. 

• Todd Litman (2008), “Valuing Transit Service Quality Improvements,ȋ�
-RXUQDO�RI�3XEOLF�7UDQVSRUWDWLRQ��9RO������1R�����6SULQJ��SS���������$YDLODEOH�
at ZZZ�QFWU�XVI�HGX�MSW�SGI�-37����/LWPDQ�SGI��PRUH�FRPSOHWH�YHUVLRQ�DW�
ZZZ�YWSL�RUJ�WUDYHOWLPH�SGI.
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The Positive Utility of Travel,�9RO����$��ΖVVXHV������ZZZ�HOVHYLHU�FRP�ORFDWH�
tra���)HEUXDU\�0DUFK�

• TRISP (2005), “Valuation of Travel Time Saving,ȋ�(FRQRPLF�(YDOXDWLRQ�1RWHV��
8.�'HSDUWPHQW�IRU�ΖQWHUQDWLRQDO�'HYHORSPHQW�DQG�WKH�:RUOG�%DQN��www.
ZRUOGEDQN�RUJ���DW�KWWS���JR�ZRUOGEDQN�RUJ�0(��&�;2+���6XPPDUL]HV�
WUDYHO�WLPH�YDOXDWLRQ�PHWKRGV�VXLWDEOH�IRU�GHYHORSLQJ�FRXQWU\�WUDQVSRUW�
SURMHFW�HYDOXDWLRQ�

• U.S. Department of Transportation (1997), Departmental Guidance for 
the Valuation of Travel Time in Economic Analysis,�2ɝFH�RI�WKH�6HFUHWDU\�RI�
7UDQVSRUWDWLRQ��8�6��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��$YDLODEOH�DW��KWWS���RVW-
S[ZHE�GRW�JRY�SROLF\�'DWD�927��JXLG�SGI.

• U.S. Department of Transportation (2003), Revised Departmental Guid-
ance: Valuation of Travel Time in Economic Analysis,�2ɝFH�RI�WKH�6HFUHWDU\�
RI�7UDQVSRUWDWLRQ��8�6��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��$YDLODEOH�DW��KWWS���
RVWS[ZHE�GRW�JRY�SROLF\�'DWD�927UHYLVLRQ�B��������SGI.

• Luca Zamparini and Aura Reggiani (2007), “Meta-Analysis and the Value 
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1HWZRUNV�DQG�6SDWLDO�(FRQRPLFV��ZZZ�VSULQJHUOLQN�FRP���DW�ZZZ�VSULQJHU-
OLQN�FRP�FRQWHQW�K���T��X������[�. 

• Anming Zhang, Anthony E. Boardman,�'DYLG�*LOOHQ�DQG�:�*��:DWHUV�ΖΖ�
��������7RZDUGV�(VWLPDWLQJ�WKH�6RFLDO�DQG�(QYLURQPHQWDO�&RVWV�RI�7UDQV-
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SRUWDWLRQ�LQ�&DQDGD��&HQWUH�IRU�7UDQVSRUWDWLRQ�6WXGLHV��8QLYHUVLW\�RI�%ULWLVK�
Columbia (ZZZ�VDXGHU�XEF�FD�FWV���IRU�7UDQVSRUW�&DQDGD��DW�ZZZ�VDXGHU�
XEF�FD�FWV�GRFV�)XOO�7&�UHSRUW�8SGDWHG�1RYHPEHU���SGI.

9HKLFOH�8VH�DQG�2ZQHUVKLS
• Booz-Allen & Hamilton Inc. (1999),�&DOLIRUQLD�/LIH�&\FOH�%HQHȴW�&RVW�

Analysis Model (Cal-B/C)—Technical Supplement to User’s Guide, California 
'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��DW�KWWS���ZZZ�GRW�FD�JRY�KT�WSS�RɝFHV�
RWH�EHQHȴWBȴOHV�WHFKBVXSS�SGI.
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$QDO\VLV��7HFKQLTXHV��(VWLPDWHV�DQG�ΖPSOLFDWLRQV��9LFWRULD�7UDQVSRUW�3ROLF\�
ΖQVWLWXWH��ZZZ�YWSL�RUJ���DW�ZZZ�YWSL�RUJ�WFD�WFD�����SGI.

• Steven E. Polzin, Xuehao Chu and Vishaka Shiva Raman (2008),�([SORUDWLRQ�
RI�D�6KLIW�LQ�+RXVHKROG�7UDQVSRUWDWLRQ�6SHQGLQJ�IURP�9HKLFOHV�WR�3XEOLF�
7UDQVSRUWDWLRQ��&HQWHU�IRU�8UEDQ�7UDQVSRUWDWLRQ�5HVHDUFK��www.nctr.usf.
HGX���DW�ZZZ�QFWU�XVI�HGX�SGI�������SGI.
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ZRUOGEDQN�RUJ���DW�ZZZ�ZRUOGEDQN�RUJ�WUDQVSRUW�URDGV�WRROV�KWP.
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• ADB (2005), Crash Costing Reports,�$UULYH�$OLYH��5HJLRQDO�5RDG�6DIHW\�
3URJUDP��$VLDQ�'HYHORSPHQW�%DQN��ZZZ�DGE�RUJ���DW�ZZZ�DGE�RUJ�'RFX-
PHQWV�5HSRUWV�$UULYH�$OLYH�&RVWLQJ�5HSRUWV�GHIDXOW�DVS.
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EWV�JRY�SXEOLFDWLRQV�QDWLRQDOBWUDQVSRUWDWLRQBVWDWLVWLFV.
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(2003), “The Value of Statistical Life in Road Safety: A Meta-Analysis.” Crash 
$QDO\VLV�DQG�3UHYHQWLRQ�����SS����������

• Tyler D. Duvall (2008), Treatment of the Economic Value of a Statistical Life 
in Departmental Analyses,�2ɝFH�RI�WKH�6HFUHWDU\�RI�7UDQVSRUWDWLRQ��8�6��
'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��$YDLODEOH�DW��KWWS���RVWS[ZHE�GRW�JRY�SROLF\�
UHSRUWV��������KWP.

• EDRG (2007), Monetary Valuation of Hard-to-Quantify Transportation 
Impacts: Valuing Environmental,�+HDOWK�6DIHW\�	�(FRQRPLF�'HYHORSPHQW�
ΖPSDFWV��1&+53����������75%��ZZZ�WUE�RUJ���DW�ZZZ�VWDWHZLGHSODQQLQJ�
RUJ�BUHVRXUFHV���B1&+53��������SGI.
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LQJ�WKH�6RFLDO�DQG�(FRQRPLF�(HFWV�RI�7UDQVSRUWDWLRQ�3URMHFWV��7UDQVSRU-
WDWLRQ�5HVHDUFK�%RDUG�1&+53�5HSRUW������:DVKLQJWRQ��'�&��1DWLRQDO�
$FDGHP\�3UHVV��$YDLODEOH�DW��KWWS���JXOOLYHU�WUE�RUJ�SXEOLFDWLRQV�QFKUS�
QFKUSBUSWB����D�SGI�DQG�KWWS���JXOOLYHU�WUE�RUJ�SXEOLFDWLRQV�QFKUS�QFKUSB
USWB����E�SGI.
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)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ�2ɝFH�RI�+LJKZD\�3ROLF\�ΖQIRUPDWLRQ��$YDLO-
DEOH�DW��ZZZ�IKZD�GRW�JRY�SROLF\�RKLP�KV���LQGH[�KWP.
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SHU�SGI.

• Sonja Kahlmeier, Francesca Racioppi, Nick Cavill, Harry Rutter, and 
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$FWLYLW\�DQG�+HDOWK��9RO�����6XSSOHPHQW����SS��6����6����
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Valuing Lives Saved From Environmental, Transport And Health Policies: A 
Meta-Analysis Of Stated Preference Studies��(QYLURQPHQW�'LUHFWRUDWH��2U-
JDQLVDWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW��ZZZ�RHFG�RUJ���
at ZZZ�RHFG�RUJ�RɝFLDOGRFXPHQWV�GLVSOD\GRFXPHQWSGI"FRWH HQY�HSRF�
ZSQHS���������ȴQDO	GRFODQJXDJH HQ.
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DW��ZZZ�YWSL�RUJ�WFD�WFD�����SGI.
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• Trawén, A., P. Maraste, and U. Persson (2002)��ȊInternational Compar-
ison of Costs of a Fatal Casualty of Road Crashes in 1990 and 1999.” Crash 
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ZRUOGEDQN�RUJ���$YDLODEOH�DW��KWWS���JR�ZRUOGEDQN�RUJ�0(��&�;2+�. 
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�ZZZ�GIW�JRY�XN���$YDLODEOH�DW��ZZZ�GIW�JRY�XN�ZHEWDJ�ZHEGRFXPHQWV��B
([SHUW��B6DIHW\B2EMHFWLYH�SGI�������SGI.

• Anming Zhang, Anthony E. Boardman,�'DYLG�*LOOHQ�DQG�:�*��:DWHUV�ΖΖ�
��������7RZDUGV�(VWLPDWLQJ�WKH�6RFLDO�DQG�(QYLURQPHQWDO�&RVWV�RI�7UDQV-
SRUWDWLRQ�LQ�&DQDGD��&HQWUH�IRU�7UDQVSRUWDWLRQ�6WXGLHV��8QLYHUVLW\�RI�%ULW-
LVK�&ROXPELD��ZZZ�VDXGHU�XEF�FD�FWV���IRU�7UDQVSRUW�&DQDGD��ZZZ�WF�JF�
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PRQR���������SGI.
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• John Davies, Michael Grant, John Venezia and Joseph Aamidor 
(2007)��ȊGreenhouse Gas Emissions of the U.S. Transportation Sector: 
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5HVHDUFK�5HFRUG�������75%��ZZZ�WUE�RUJ���SS���������$YDLODEOH�DW��KWWS���
WUE�PHWDSUHVV�FRP�FRQWHQW����N������J�J����"S F�F�F�����I����G-
�H���GE������EEE	SL �.
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tricity Use, Heating and Cooking Fuels, and Materials��Ζ76�'DYLV��3XEOLFDWLRQ�
1R��8&'�Ζ76�55��������ZZZ�LWV�XFGDYLV�HGX���$YDLODEOH�DW��ZZZ�LWV�XFGDYLV�
HGX�SXEOLFDWLRQV������8&'�Ζ76�55�������0$Ζ1�SGI.
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6WXGLHV��8QLYHUVLW\�RI�&DOLIRUQLD�'DYLV��ZZZ�LWV�XFGDYLV�HGX���$YDLODEOH�DW��
ZZZ�LWV�XFGDYLV�HGX�SXEOLFDWLRQV������8&'�Ζ76�55�������SGI.
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ZZZ�GIW�JRY�XN�ZHEWDJ�GRFXPHQWV�H[SHUW�XQLW������SKS.
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Impacts: Valuing Environmental,�+HDOWK�6DIHW\�	�(FRQRPLF�'HYHORSPHQW�
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�ZZZ�WUE�RUJ�QFKUS���$YDLODEOH�DW��ZZZ�VWDWHZLGHSODQQLQJ�RUJ�BUHVRXUF-
HV���B1&+53��������SGI.
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abstract.
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ZZZ�VDXGHU�XEF�FD�FWV�GRFV�)XOO�7&�UHSRUW�8SGDWHG�1RYHPEHU���SGI.
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