
A-1

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

Introduction
With the economic perspective, historic data on the use and economic value of 
an asset serve to mark trends for the current economic value. With this perspec-
tive, the current asset is presented as the baseline, and changes to the asset are 
YDOXHG�UHODWLYH�WR�WKH�EHQHȴWV�DQG�FRVWV�WKH\�SURYLGH�WR�WKH�SXEOLF��ΖQ�WKH�FDVHV�
RI�URDGZD\�FRQVWUXFWLRQ�RU�GHFRPPLVVLRQ��DQ�DVVHWȇV�YDOXH�LV�DVVHVVHG�E\�FRP-
paring the total future opportunities an asset generates with the opportunities 
FUHDWHG�E\�DOWHUQDWLYH�ODQG�XVHV�

7KH�SXEOLF�H[SHULHQFHV�DGYDQWDJHV�RU�GLVDGYDQWDJHV�EDVHG�RQ�D�YDULHW\�RI�YDUL-
DEOHV�EXW�SULPDULO\�WKHLU�SUR[LPLW\�WR�WKH�DVVHW�DQG�WKH�DFFHVVLELOLW\�LW�SURYLGHV�
WKHP��ΖI�DQ�DVVHW�FKDQJH�LPSURYHV�DFFHVV�WR�D�QHDUE\�EXVLQHVV�GLVWULFW��LW�FRXOG�
UHGXFH�ORFDO�WUDɝF�FRQJHVWLRQ�DQG�UDLVH�SURSHUW\�YDOXHV��+RZHYHU��WKH�VDPH�
DVVHW�FRXOG�KXUW�EXVLQHVVHV�LQ�DQRWKHU�GLVWULFW�E\�LPSURYLQJ�DFFHVV�WR�SRWHQWLDO�
lower-cost retailers and increasing their competition.

'HWHUPLQLQJ�WKH�YDOXH�RI�HDFK�URDGZD\�RU�WUDQVLW�VHUYLFH�LV�D�FKDOOHQJH�EHFDXVH��
H[FHSW�IRU�WROO�URDGV��SULFLQJ�LQIRUPDWLRQ�LV�QRW�H[SOLFLWO\�DYDLODEOH��ΖQVWHDG��WKH�
value of each use must be inferred from observations about travel behavior. 
$VLGH�IURP�WUDYHO�YROXPHV��WKH�PRVW�VLJQLȴ-
cant, observable aspect of travel is the travel 
time. The value of reaching a destination 
faster (i.e., travel time savings) is handled in 
conventional practice as a single value of time 
GHULYHG�IURP�D�PHGLDQ�KRXUO\�ZDJH�

ΖQ�PRVW�FDVHV��WKLV�YDOXH�LV�DSSOLHG�WR�DOO�WULSV�
regardless of user income, time saved, trip 
OHQJWK��RU�WULS�IUHTXHQF\��7KH�UDWLRQDOH�IRU�
this approach is that a single value of time 
UHSUHVHQWV�D�V\VWHP�ZLGH�DYHUDJH�DFURVV�DOO�
users, trip purposes, timing, distances, and 
RSSRUWXQLW\�FRVWV��ΖW�DOVR�FUHDWHV�D�VHQVH�RI�
HTXLW\�EHFDXVH�DOO�WUDYHOHUV�DUH�WUHDWHG�WKH�
same regardless of income or other factors. 

+RZHYHU��WKHUH�DUH�OLPLWDWLRQV�WR�WKLV�DS-
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With- and Without- 
Project Contexts
The basic formula for the economic ap-
proach to valuation is the comparison of 
a baseline scenario to another proposed 
scenario. With-project contexts and 
impacts refer to the scenario where the 
proposed action occurs. Similarly, the 
without-project contexts and impacts 
relate to the case where the proposed 
action does not take place.



Appendix A. Details on Economic Valuation 

proach. For people who value their free time more than their wages, the cost of 
WUDYHO�WLPH�H[FHHGV�WKHLU�KRXUO\�ZDJH��$GGLWLRQDOO\��PRVW�SHRSOH�DUH�XQOLNHO\�WR�
notice a reduction in travel time if the savings are a small fraction of their over-
DOO�WULS�WLPH��2Q�DQ\�JLYHQ�WULS��W\SLFDO�WUDɝF�FRQGLWLRQV�FRXOG�FDXVH�WUDYHO�WLPH�
WR�YDU\�E\�DV�PXFK�DV�WKH�SRWHQWLDO�VDYLQJV�FDXVHG�E\�D�FKDQJH�WR�WKH�KLJKZD\�
asset, resulting in worse travel conditions than before. While theoretical re-
search continues to explore these issues related to income and the impact of 
small travel time savings, standard practice remains in place. The value of time 
DQG�RWKHU�FDWHJRULHV�RI�EHQHȴWV�DUH�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�WKH�VHFWLRQV�WKDW�
follow.

The remainder of this appendix focuses on the major elements of economic 
YDOXDWLRQ��ΖW�GLVFXVVHV�NH\�PHDVXUHV�RI�PRELOLW\�WKDW�FRQWULEXWH�VLJQLȴFDQWO\�WR�
HFRQRPLF�YDOXH��LQFOXGLQJ�WUDYHO�WLPH��YHKLFOH�RSHUDWLQJ�FRVWV��VDIHW\��DQG�RWKHU�
IHDWXUHV��ΖQ�DGGLWLRQ��VWDQGDUG�IHDWXUHV�RI�DQ�DQDO\VLV�DUH�H[SORUHG�LQFOXGLQJ�WKH�
with- and without-project impacts, the determination of a present value com-
SDULVRQ��DQG�WKH�PHWULFV�IRU�FRPSDULQJ�EHQHȴWV�DQG�FRVWV�

Comparison with Other Perspectives
7KH�HFRQRPLF�SHUVSHFWLYH�GL΍HUV�VLJQLȴFDQWO\�IURP�WKH�FRVW�DQG�PDUNHW�SHU-
VSHFWLYHV�GXH�WR�WKH�ZD\�LW�FRPSDUHV�WKH�YDOXH�RI�DQ�LPSURYHPHQW�WR�D�EDVHOLQH��
With each perspective one sets a baseline value, but with the economic per-
spective the baseline is not a starting point for future valuation via treatments 
RU�GHSUHFLDWLRQ��ΖQVWHDG��WKH�EDVHOLQH�LV�FRPSDUHG�WR�WKH�LPSURYHPHQW�YDOXH��
RU�WKH�WRWDO�QHW�LQFUHPHQWDO�YDOXH�WR�WKH�SXEOLF�EURXJKW�DERXW�E\�EXLOGLQJ�D�
JLYHQ�DVVHW�RU�IDFLOLW\�UHODWLYH�WR�QRW�GRLQJ�VR��'HSUHFLDWLRQ�DQG�WKH�LPSDFW�RI�
WUHDWPHQWV�DUH�LQFOXGHG�LQKHUHQWO\�ZLWKLQ�WKH�XVHU�DQG�H[WHUQDOLW\�YDOXHV��)XU-
thermore, unlike the case of the other perspectives, the economic perspective 
incorporates both user and non-user impacts, positive and negative.

The standard economic approach considers six main categories of user and 
QRQ�XVHU�LPSDFWV��WKHVH�DUH��WUDYHO�WLPH��YHKLFOH�RSHUDWLQJ�FRVW��VDIHW\��IDFLOL-
W\�PDLQWHQDQFH��HPLVVLRQV��DQG�ZLGHU�FRPPXQLW\�LPSDFWV��:KLOH�WUDYHO�WLPH��
YHKLFOH�RSHUDWLQJ�FRVW��DQG�VDIHW\�DUH�DOO�GLUHFW�XVHU�LPSDFWV��WKH�RWKHU�WKUHH�DUH�
H[WHUQDOLWLHV�SHUFHLYHG�E\�WKH�EURDGHU�FRPPXQLW\�UHJDUGOHVV�RI�KRZ�PXFK�WKH\�
SHUVRQDOO\�XVH�WKH�WUDQVSRUWDWLRQ�DVVHW��Table A-1 compares how the economic, 
cost, and market approaches to valuation account for these user and non-user 
elements.

2QO\�WKH�HFRQRPLF�SHUVSHFWLYH�DFFRXQWV�IRU�H[WHUQDOLWLHV�VXFK�DV�HPLVVLRQV��
QRLVH�SROOXWLRQ��DQG�EURDGHU�LPSDFWV�WR�WKH�FRPPXQLW\�OLNH�HFRQRPLF�JURZWK�
DQG�SURVSHULW\��7KH�HFRQRPLF�SHUVSHFWLYH�DOVR�H[SOLFLWO\�FRQVLGHUV�VDIHW\��ZKLFK�
WKH�RWKHU�WZR�PHWKRGV�GR�QRW��7KHVH�GL΍HUHQFHV�LQ�SHUVSHFWLYH�PHDQ�WKDW�WKH�
economic perspective will often value parallel road corridors higher than the 
PDUNHW�RU�FRVW�SHUVSHFWLYH��VLQFH�WKH\�HQDEOH�XVHUV�WR�DYRLG�FRQJHVWLRQ�DQG�
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Table A-1. Comparison of the Value Categories Used in Each Valuation Perspective
Categories of Asset 
Value

Economic  
Perspective

Cost  
Perspective

Market  
Perspective

Travel Time User Value Implicit in Condition Perceived User Value

Vehicle Operating Cost User Value Implicit in Condition Perceived User Value

Safety User Value Implicit in Condition Unlikely User Value

Asset Maintenance Externality Cost to Maintain Condition Cost to Retain Users

Emissions and Pollutants Externality Not Included Not Included 

Wider Community Impacts Externality Not Included Not Included
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SRWHQWLDOO\�UHGXFH�FUDVK�ULVNV�RU�WKH\�GLVSHUVH�WKH�QHJDWLYH�DQG�SRVLWLYH�H[WHU-
nalities across a greater population. 

1RWH�WKDW��H[WHUQDOLWLHV�PD\�UHSUHVHQW�D�YDULHW\�RI�XVHU�DQG�QRQ�XVHU�LPSDFWV��
Asset maintenance in the economic approach considers the damage and wear 
WKDW�D�WUDYHOHU�LQȵLFWV�XSRQ�WKH�DVVHW�DV�D�UHVXOW�RI�WKHLU�XVH��7KH�HPLVVLRQV�DQG�
SROOXWDQWV�FDWHJRU\�WUDFNV�FULWHULD�DLU�FRQWDPLQDQW�HPLVVLRQV1, which impact the 
KHDOWK�RI�SHRSOH�ZKR�ZRUN�RU�UHVLGH�LQ�WKH�YLFLQLW\�RI�WKH�IDFLOLW\��DV�ZHOO�DV�RWKHU�
SROOXWDQWV�VXFK�DV�QRLVH��)URP�D�SXEOLF�DJHQF\�SHUVSHFWLYH��HDFK�WUDYHOHU�XVLQJ�
WKH�DVVHW�LQFUHPHQWDOO\�LQFUHDVHV�WKH�WRWDO�GDPDJHV�LQȵLFWHG�XSRQ�WKH�FRPPX-
QLW\�IRU�HDFK�PLOH�WKH\�WUDYHO��

:LGHU�FRPPXQLW\�LPSDFWV�UHIHU�WR�LPSDFWV�EH\RQG�WKH�GLUHFW�XVH�RI�DQ�DVVHW��
W\SLFDOO\�DVVRFLDWHG�ZLWK�TXDOLW\�RI�OLIH�RU�EXVLQHVV�SURGXFWLYLW\��7KH\�LQFOXGH�
EURDG�UDPLȴFDWLRQV��VXFK�DV�LQFUHDVHG�SURGXFWLYLW\�DQG�WKH�DJJORPHUDWLRQ�RI�
EXVLQHVVHV��DV�ZHOO�DV�ORFDOL]HG�H΍HFWV��VXFK�DV�ZRUN�]RQH�DGMXVWPHQWV��HQYL-
URQPHQWDO�UHVLOLHQF\��HFRORJLFDO�LPSDFWV��DQG�FKDQJHV�LQ�SURSHUW\�YDOXHV��ZKLFK�
UHTXLUH�VLWH�VSHFLȴF�DVVHVVPHQWV�WR�GHWHUPLQH�WKHLU�FRVW�RU�EHQHȴW�WR�WKH�ZLWK��
DQG�ZLWKRXW�SURMHFW�VFHQDULRV��7KH�ZLGHU�FRPPXQLW\�LPSDFWV�DUH�GLɝFXOW�WR�
PRQHWL]H��DQG�LW�LV�RIWHQ�FKDOOHQJLQJ�WR�GLUHFWO\�DWWULEXWH�WKHP�WR�D�WUDQVSRUWD-
WLRQ�DVVHW�EHFDXVH�WKH\�RULJLQDWH�XQGHU�D�VHULHV�RI�FRPSOH[��LQWHUORFNLQJ�UHOD-
WLRQVKLSV��+RZHYHU��LI�VXɝFLHQW�LQIRUPDWLRQ�LV�DYDLODEOH��WKHVH�EHQHȴWV�FDQ�EH�
LQFOXGHG�WR�FDSWXUH�D�PRUH�FRPSOHWH�SHUVSHFWLYH�RQ�WKH�YDOXH�RI�D�URDGZD\��

ΖQ�VXPPDU\��WKH�HFRQRPLF�SHUVSHFWLYH�DVVHVVHV�WKH�YDOXH�XVHUV�JDLQ�RU�ORVH�IRU�
FKDQJHV�LQ�WUDYHO�WLPH��RSHUDWLQJ�FRVWV��VDIHW\��HPLVVLRQV��SDYHPHQW�GDPDJH�
FRVWV��DQG�WKH�RWKHU�QRQ�XVHU�EHQHȴWV��'HVSLWH�WKH�FRPSOH[LWLHV�LQ�GHWHUPLQLQJ�
WKH�EHQHȴWV�RI�HDFK�YDOXH�FDWHJRU\��WKH�HFRQRPLF�PHWKRG�WDNHV�D�V\VWHPDWLF�
DSSURDFK�WR�DQDO\]LQJ�WUDYHO�EHKDYLRU�REVHUYDWLRQV��7KH�HFRQRPLF�SHUVSHFWLYH�

1  Criteria air pollutants are a set of common pollutants found across the US and 

WUDFNHG�E\�WKH�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$���7KH�VL[�SROOXWDQWV�GHȴQHG�LQ�WKH�

US Clean Air Act are ground-level ozone, particulate matter, carbon monoxide, lead, 

sulfur dioxide, and nitrogen dioxide.
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FDQ�HYDOXDWH�GL΍HUHQW�W\SHV�RI�SURMHFWV�DQG�FDQ�EH�DGMXVWHG�IRU�GL΍HUHQW�W\SHV�
RI�LPSDFWV�RQ�XVHUV�DQG�QRQ�XVHUV��5HVXOWV�DUH�FRPSDUDEOH�DFURVV�GL΍HUHQW�
WUDɝF�YROXPHV��W\SHV�RI�XVHUV��DQG�W\SHV�RI�LPSURYHPHQWV�RU�FKDQJHV�WR�D�YDUL-
HW\�RI�DVVHW�W\SHV��7KH�NH\�HOHPHQWV�RI�WKLV�V\VWHPDWLF�DSSURDFK�DUH�GLVFXVVHG�
below.

Principles of Economic Valuation
Several important principles are applied in all economic valuations. First, it is 
LPSRUWDQW�WR�LGHQWLI\�WKH�SRWHQWLDO�H΍HFWV�RI�D�SURMHFW�ZKLFK�DUH�DWWULEXWDEOH�
WR�LWV�FRVWV��$�FOHDU�GHȴQLWLRQ�RI�WKH�ZLWK�SURMHFW�LPSDFWV�LV�FUXFLDO�IRU�FRUUHFWO\�
HVWLPDWLQJ�WKH�EHQHȴWV��7KLV�VHUYHV�WR�DYRLG�GRXEOH�FRXQWLQJ�WKH�SURMHFWȇV�EHQ-
HȴWV�DQG�GLVEHQHȴWV��$QRWKHU�SULQFLSOH�RI�HFRQRPLF�YDOXDWLRQV�LV�WR�FRPSXWH�
WKH�SUHVHQW�YDOXH�RI�IXWXUH�FRVWV�DQG�EHQHȴWV��HQDEOLQJ�FRPSDULVRQV�ZLWK�D�
common basis of understanding. The discount rate, which brings future values 
LQWR�SUHVHQW�YDOXH��FDQ�KDYH�D�QRQ�WULYLDO�LQȵXHQFH�RQ�WKH�DQDO\VLV�RI�GL΍HUHQW�
projects, depending on the timing and magnitudes of the project impacts. As a 
UHVXOW��WKH�VHOHFWLRQ�RI�WKH�GLVFRXQW�UDWH�EHFRPHV�DQ�LPSRUWDQW�SROLF\�GHFLVLRQ�
DQG�FRQVLGHUDWLRQ�IRU�VHQVLWLYLW\�DQDO\VHV�

Comparative Contexts in Economic Valuation
$Q�HFRQRPLF�YDOXDWLRQ�RI�URDGZD\V�LQYROYHV�HVWDEOLVKLQJ�D�FRPSDUDWLYH�FRQWH[W�
EHFDXVH�WKH�HFRQRPLF�YDOXH�RI�D�URDGZD\�LV�GHULYHG�IURP�LWV�XVH�DQG�LV�FDOFX-
ODWHG�E\�REVHUYLQJ�D�FKDQJH�LQ�XVH��7\SLFDO�HFRQRPLF�DQDO\VHV�RI�D�SURSRVHG�
SURMHFW��H�J���URDGZD\�ZLGHQLQJ��DVVHW�GHFRPPLVVLRQLQJ��VDIHW\�HQKDQFHPHQWV��
entail a comparison between the current, or baseline, conditions and the fore-
casted future conditions of the asset and other connected assets. Oftentimes, 
the baseline is a counterfactual�FRQWH[W�WKDW�HQDEOHV�FKDQJHV�LQ�PRELOLW\�WR�
EH�FRPSDUHG�DJDLQVW�WKH�FRQWH[W�ZKHUH�D�SURMHFW�LV�QRW�LPSOHPHQWHG��ΖQ�DOO�
FDVHV��WKH�VDPH�FKDUDFWHULVWLFV�RI�PRELOLW\�DUH�GHYHORSHG�IRU�WKH�EDVHOLQH�DQG�
with-project conditions to determine the change in value. This constructed valu-
ation approach is then applied to assess if a project should be pursued. 

7KH�YDOXH�RI�WKH�SURSRVHG�SURMHFW�LV�FDOFXODWHG�IURP�KRZ�LW�FKDQJHV�NH\�FKDUDF-
WHULVWLFV�RI�WKH�DVVHWȇV�XVH��'HSHQGLQJ�RQ�WKH�DQDO\VLV��WKHVH�FKDUDFWHULVWLFV�PD\�
EH�GLVDJJUHJDWHG�E\�YHKLFOH�W\SH��H�J���SDVVHQJHU�YHKLFOHV��EXVHV��DQG�WUXFNV��
DQG�WLPH�RI�GD\��H�J���SHDN�DQG�R΍�SHDN�SHULRGV���7KH�FRVW�DQG�IDFLOLW\�XVH�LQ�WKH�
baseline are compared to an alternative forecast that shows the impacts of the 
project implementation. 

The demand for a new asset (or changes to an existing asset) are estimated 
from a travel demand model that account for route and modal shifts as well as 
LQGXFHG�GHPDQG��6RXQG�DQDO\VLV�RI�SURMHFW�YDOXH�LV�JURXQGHG�LQ�D�FOHDU�GHOLQHD-
tion of the changes attributed to the project so that the costs can be compared 
WR�WKH�JDLQV��)RU�H[DPSOH��FRQVLGHU�D�KLJKZD\�ZLGHQLQJ�SURMHFW�WR�UHOLHYH�FRQ-
JHVWLRQ��7KH�EHQHȴWV�IRU�H[LVWLQJ�XVHUV�DUH�EDVHG�RQ�WKH�PDUJLQDO�LQFUHDVH�LQ�
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FRQJHVWLRQ�FRQVWUDLQHG�VSHHGV�FRPSDUHG�WR�ZKDW�ZRXOG�KDYH�RFFXUUHG�LI�WUDɝF�
UHPDLQHG�EXUGHQHG�E\�FRQJHVWLRQ�

Comparative Contexts for Economic Valuations of 
Asset Management
$VVHW�PDQDJHPHQW�DVVHVVPHQWV�GL΍HU�IURP�FDSLWDO�SURMHFWV�LQYROYLQJ�QHZ�FRQ-
VWUXFWLRQ��EXW�VWLOO�UHTXLUH�D�FRPSDULVRQ�WR�UHYHDO�WKHLU�YDOXH��$VVHW�YDOXH�PD\�
QHHG�WR�EH�FDOFXODWHG�LQ�VHYHUDO�GL΍HUHQW�FRQWH[WV�LQFOXGLQJ�
�y Maintenance activities for one or more assets
�y 3K\VLFDO�FKDQJHV�WR�D�SDUWLFXODU�DVVHW�WKDW�FRXOG�LPSDFW�LWV�IXWXUH�XVHV
�y 6\VWHP�ZLGH�DVVHVVPHQWV�IRU�DQ�HQWLUH�FODVV�RI�WUDQVSRUWDWLRQ�DVVHWV��H�J���
ΖQWHUVWDWH��

Maintenance Activities. $Q�HFRQRPLF�PHDVXUH�RI�YDOXH�FDQ�DVVHVV�WKH�GL΍HU-
HQFH�LQ�YDOXH�REWDLQHG�E\�XVHUV�DW�GL΍HUHQW�OHYHOV�RI�VHUYLFH�IRU�URDGZD\�VXUIDF-
HV�RU�VDIHW\�IHDWXUHV��7KH�XVHU�YDOXH�LV�PHDVXUHG�E\�FRPSDULQJ�DQ�HQKDQFHG�
level of maintenance against the current conditions. Principal measures of user 
value are travel speeds and vehicle operating and maintenance costs, which 
LQFUHDVH�ZLWK�SRRU�URDG�TXDOLW\��7KHUH�LV�DQ�H[WHQVLYH�FROOHFWLRQ�RI�OLWHUDWXUH�
VWXG\LQJ�WKH�LPSDFWV�RI�URDG�TXDOLW\�RQ�XVHUV�(51)��+RZHYHU��LQ�SUDFWLFH��WKH�LQ-
FUHPHQWDO�HFRQRPLF�YDOXH�RI�LPSURYHG�PDLQWHQDQFH�LV�UHODWLYHO\�ORZ�FRPSDUHG�
to the value measured via the cost approach.

Physical Changes. This second case is the most common form of economic 
DQDO\VLV�VLQFH�LW�LQYROYHV�DQ�HYDOXDWLRQ�RI�SK\VLFDO�FKDQJHV�WR�DQ�DVVHW�WKDW�D΍HFW�
LWV�XVH��&KDQJHV�LQFOXGH�XVHU�RULHQWHG�LPSURYHPHQWV�VXFK�DV�FDSDFLW\��H�J���ZLG-
ening, overpasses, and truck lanes), operational improvements (e.g., interchange 
LPSURYHPHQWV��VKRXOGHUV��DQG�DX[LOLDU\�ODQHV���DQG�DFFHVV��H�J���GHFRPPLVVLRQ-
LQJ��RQH�ZD\�VWUHHWV��UDPSV��WKDW�DLP�WR�DOOHYLDWH�FRQJHVWLRQ��LPSURYH�VDIHW\��RU�
VHUYH�RWKHU�DJHQF\�JRDOV��(FRQRPLF�YDOXDWLRQV�RI�VXFK�SK\VLFDO�FKDQJHV�UHO\�RQ�
IRUHFDVWHG�FKDQJHV�LQ�WUDɝF�SDWWHUQV�FRPSDUHG�WR�D�EDVHOLQH�WKDW�DFFRXQWV�IRU�
IXWXUH�XVHV�XQGHU�WKH�FXUUHQW�GHVLJQ��7KH�YDOXH�RI�WKHVH�SK\VLFDO�FKDQJHV�LV�HV-
WLPDWHG�E\�GL΍HUHQFHV�LQ�EHQHȴW�FDWHJRULHV��H�J���WLPH�VDYLQJV��RSHUDWLQJ�FRVWV��
over the life of the projects. 

System-Wide Assessments. The value of an asset can be evaluated from a 
V\VWHP�ZLGH�SHUVSHFWLYH�E\�H[DPLQLQJ�WKH�QH[W�EHVW�DOWHUQDWLYH�URDG�FODVV��
+RZHYHU��WKLV�LV�XVXDOO\�D�FRQWULYHG�H[HUFLVH��DQG�R΍HUV�OLPLWHG�EHQHȴW�RXWVLGH�
RI�WKH�WKHRUHWLFDO��&RQVLGHU�WKH�YDOXH�RI�D�VWDWHȇV�PDMRU�DUWHULDO�IDFLOLWLHV��)URP�DQ�
aggregated asset perspective, the next best option would be the minor arterials. 
(DFK�W\SH�RI�URDGZD\�KDV�D�FRPPRQ�VHW�RI�FKDUDFWHULVWLFV��LQFOXGLQJ�DYHUDJH�
travel speeds per mile, intersection crossings and signals, and potential levels of 
QRUPDO�WUDɝF�FRQJHVWLRQ��ΖQ�WKLV�K\SRWKHWLFDO�FDVH��WKH�YDOXH�RI�WKH�PDMRU�DUWH-
ULDO�LV�GHULYHG�IURP�WKH�GL΍HUHQFHV�LQ�YDOXH�FDWHJRULHV�EHWZHHQ�WKH�PDMRU�DQG�
minor arterials. Since major arterials permit faster speeds, their value is expect-
ed to be higher, provided that the value of this reduced travel is not overcome 
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E\�SRWHQWLDOO\�LQFUHDVHG�WUDYHO�FRVW�RU�FUDVK�ULVN��7KLV�VDPH�DSSURDFK�FRXOG�EH�
DSSOLHG�IRU�RWKHU�URDGZD\�FODVVHV�WRR��7KH�XVH�RI�ORFDO�QHLJKERUKRRG�URDGV�LQ�
a car can be compared with an option to ride a bike or walk to a destination. 
7KHVH�ZLWK��RU�ZLWKRXW��DVVHW�HYDOXDWLRQV�UHTXLUH�GDWD�RQ�WKH�XVH�RI�D�IDFLOLW\�DV�
ZHOO�DV�GDWD�RQ�RSSRUWXQLWLHV�FUHDWHG�E\�HOLPLQDWHG�YHKLFOH�XVH�

$V�D�SUDFWLFDO�PDWWHU��RQO\�WKH�VHFRQG�FRQWH[W��SK\VLFDO�FKDQJHV�WR�D�URDGZD\��LV�
FRPPRQO\�HYDOXDWHG�WRGD\�XVLQJ�WKH�HFRQRPLF�DSSURDFK��7\SLFDOO\��WKLV�HYDOX-
DWLRQ�WDNHV�WKH�IRUP�RI�D�EHQHȴW�FRVW�DQDO\VLV�XVHG�WR�MXVWLI\�WKH�SK\VLFDO�LP-
SURYHPHQW��+RZHYHU��WKH�GLVFXVVLRQ�RI�WKH�WKUHH�FRQWH[WV�LOOXVWUDWHV�WKH�UDQJH�
of perspectives from which a value can be considered. The remainder of this 
VHFWLRQ�GHVFULEHV�WKH�HYDOXDWLRQ�RI�SK\VLFDO�FKDQJHV�WR�DQ�H[LVWLQJ�URDGZD\��EXW�
a similar approach can be taken with respect to the other two contexts.

Measurement of Value
7KH�HFRQRPLF�PHDVXUH�RI�DVVHW�YDOXH�DFFRXQWV�IRU�WKH�FRVWV�DQG�EHQHȴWV�DF-
FHSWHG�E\�SHRSOH�FKRRVLQJ�WR�XVH�D�WUDQVSRUWDWLRQ�IDFLOLW\�DQG�WKH�H[WHUQDOLWLHV�
that such use places upon others. Since transportation assets are a public good, 
XVHUV�JDLQ�QR�LQWULQVLF�YDOXH�IURP�D�URDGZD\�RU�RWKHU�WUDQVSRUWDWLRQ�DVVHW��
UDWKHU�WKH\�YDOXH�WKH�DVVHW�IRU�HQDEOLQJ�WKHP�WR�UHDFK�D�SODFH�IDVWHU�DQG�PRUH�
VDIHO\��JLYHQ�VRPH�LPSOLFLW�RU�H[SOLFLW�RSHUDWLQJ�FRVW��$W�WKH�VDPH�WLPH��H[WHU-
QDOLWLHV��VXFK�DV�WKRVH�UHODWHG�WR�DLU�DQG�QRLVH�SROOXWLRQ��FDQ�QHJDWLYHO\�D΍HFW�
WKH�KHDOWK�DQG�ZHOO�EHLQJ�RI�SHRSOH�OLYLQJ�QHDU�WKH�IDFLOLW\��7KH�WLPH�VDYLQJV�DQG�
operating, ownership, crash, and emissions costs are all common elements of 
DVVHW�YDOXH�LQ�D�EHQHȴW�FRVW�DQDO\VLV��$GGLWLRQDO�YDOXH�FDWHJRULHV��VXFK�DV�ZRUN�
]RQH�LPSDFWV��UHVLOLHQF\��DQG�SURSHUW\�YDOXH�LPSDFWV��FDQ�EH�UHOHYDQW�GHSHQG-
LQJ�RQ�WKH�SURMHFW��EXW�WHQG�WR�EH�VPDOOHU�LQ�PDJQLWXGH�DQG�UHTXLUH�VLWH�VSHFLȴF�
assessments. 

$�FRQFHSWXDO�PRGHO�DVVHVVLQJ�WKH�YDOXH�RI�DQ�DVVHW�UHFRJQL]HV�XVHU�EHQHȴW�DV�
WKH�DELOLW\�WR�UHDFK�D�GHVWLQDWLRQ�LQ�OHVV�WLPH��ΖQ�H[FKDQJH��D�XVHU�ZRXOG�DF-
FHSW�DQ\�DVVRFLDWHG�YHKLFOH�XVH�DQG�RZQHUVKLS�FRVWV�DQG�WKHLU�YXOQHUDELOLW\�WR�
crashes while using this asset. The full public welfare impact also accounts for 
the user-caused pollution externalities and marginal damage to the asset (e.g., 
SDYHPHQW�GHWHULRUDWLRQ���ΖQ�D�PRUH�IXQFWLRQDO�IRUP��WKH�YDOXH�RQ�DQ�DVVHW�ZRXOG�
be estimated as:

User Value = Personal travel time savings and reliability (by type of 
vehicle, occupancy)
Less Personal out-of-pocket vehicle use and ownership costs
Less Personal crash risk (including the probability of being in a crash 
by type)
Less Public air and noise pollution costs (including GHG)
Less User damage cost on public infrastructure (roadway deteriora-
tion)
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)ROORZLQJ�WKLV�IUDPHZRUN��DOO�FRVWV�DQG�EHQHȴWV�IURP�XVLQJ�DQ�DVVHW�XQGHU�
without- and with-project changes are estimated to determine a net value per 
XVHU��$IWHU�DSSO\LQJ�WKLV�YDOXH�SHU�XVHU�DFURVV�DOO�XVHUV�IRU�WKH�SURMHFW�HYDOXDWLRQ�
period and then discounting, the net present value of with- and without-project 
contexts can be compared.

ΖQ�SUDFWLFH��JXLGDQFH�IRU�HVWLPDWLQJ�IDFLOLW\�EHQHȴWV�LV�DYDLODEOH�IURP�WKH�8QLWHG�
6WDWHV�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��86'27��LQ�UHODWLRQ�WR�EHQHȴW�FDOFXODWLRQV�
IRU�Ζ1)5$�DQG�%8Ζ/'�JUDQWV��FDOOHG�5$Ζ6(�JUDQWV�EHJLQQLQJ�LQ�������(48). The 
JXLGDQFH�DLPV�WR�KHOS�VWHZDUGV�RI�LQIUDVWUXFWXUH�DVVHWV�GHWHUPLQH�LI�D�SURMHFWȇV�
EHQHȴWV�MXVWLI\�LWV�FRVWV�DQG�XQGHUVWDQG�LI�WKH�YDOXH�VRFLHW\�DVVLJQV�WR�DQ�DV-
VHW�H[FHHGV�WKH�FRVW�WR�SURYLGH�LW��7KLV�JXLGDQFH�PRQHWL]HV�XVHU�EHQHȴWV�DQG�
HVWLPDWHV�WKH�YDOXH�DQ�DVVHW��7KH�OLVW�RI�EHQHȴWV�GHVFULEHG�E\�WKH�JXLGDQFH�
includes:
�y Travel time is one of the most common and important considerations peo-
SOH�PDNH�ZKHQ�SODQQLQJ�WKHLU�URXWH��$Q�DVVHW�WKDW�R΍HUV�WUDYHO�WLPH�VDYLQJV�
RYHU�LWV�QH[W�EHVW�DOWHUQDWLYH�SURYLGHV�D�EHQHȴW�WR�XVHUV�WKDW�FDQ�EH�PHD-
sured and monetized. Asset improvements can increase vehicle speeds and 
reduce travel times.
�y Travel time reliability also impacts how users experience and value an 
DVVHW��:KLOH�WUDYHO�WLPH�VDYLQJV�DUH�ODUJHO\�GHSHQGHQW�RQ�WKH�GLVWDQFH�RI�
WKH�URXWH�SURYLGHG��UHOLDELOLW\�FDSWXUHV�WKH�RSHUDWLRQDO�SHUIRUPDQFH�RI�DQ�
DVVHW�EDVHG�RQ�GHVLJQ�DQG�SK\VLFDO�FRQGLWLRQ��86'27�JXLGDQFH�GRHV�QRW�
FRYHU�WUDYHO�WLPH�UHOLDELOLW\��EXW�DGGLWLRQDO�JXLGDQFH�RQ�HVWLPDWLQJ�WUDYHO�WLPH�
UHOLDELOLW\�LV�DYDLODEOH�IURP�WKH�6HFRQG�6WUDWHJLF�+LJKZD\�5HVHDUFK�3URJUDP�
�6+53����UHVHDUFK�
�y Vehicle use and ownership relates to changes in fuel consumption, wear 
DQG�WHDU�RQ�YHKLFOHV�GXH�WR�SRRU�FRQGLWLRQ�URDGV��DQG�DQ\�WULS�FRVWV�VXFK�DV�
WROOV�RU�SDUNLQJ��ΖW�FDSWXUHV�VRPH�RI�WKH�EHQHȴW�WKDW�XVHUV�JDLQ�IURP�DQ�DVVHW�
LQ�JRRG�SK\VLFDO�FRQGLWLRQ�
�y Safety�UHIHUV�WR�DQ\�FKDQJHV�LQ�OLNHOLKRRG�DQG�VHYHULW\�RI�FUDVK�HYHQWV��L�H���
IDWDOLW\��LQMXU\��DQG�SURSHUW\�GDPDJH��RQ�DQ�DVVHW��%HQHȴWV�DUH�GHULYHG�IURP�
WKH�UHGXFWLRQ�LQ�FUDVK�IUHTXHQF\�RU�VHYHULW\�LQ�WKH�ZLWK�SURMHFW�FRQWH[W�DV�
FRPSDUHG�WR�WKH�FXUUHQW�FRQGLWLRQV��&UDVK�0RGLȴFDWLRQ�)DFWRUV��&0)V��DVVR-
FLDWHG�ZLWK�VDIHW\�LPSURYHPHQWV�SURYLGH�D�PHDQV�WR�FDOFXODWH�WKH�PDJQLWXGH�
RI�WKH�ZLWK�SURMHFW�EHQHȴWV�� 
�y Asset Maintenance is the damage and general wear-and-tear that a vehicle 
LQȵLFWV�XSRQ�WKH�DVVHW��7KRXJK�LW�FRXOG�EH�EURDGO\�DSSOLHG�WR�DOO�W\SHV�RI�DV-
VHWV�E\�FRQYHUWLQJ�WKH�UDWH�RI�GHFD\�RYHU�WLPH�LQWR�D�UDWH�RI�GHFD\�SHU�YHKLFOH��
LW�W\SLFDOO\�UHIHUV�RQO\�WR�WKRVH�DVVHWV�WKDW�D�XVHU�YHKLFOH�KDV�GLUHFW�FRQWDFW�
with (roads and bridges).
�y Air and Noise Pollution Externalities include criteria air contaminants, 

greenhouse gas emissions, and noise from vehicles. While criteria air contam-

�� 1RWH�WKDW�)+:$�PDLQWDLQV�D�&UDVK�0RGLȴFDWLRQ�&OHDULQJKRXVH�ZLWK�&0)V�DVVRFLDWHG�

with safety improvement types.
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Table A-2. . Elements of Economic Value, by Category of Value 

Value Category Scale of Impact Impact Factors Impact Value per Unit

Travel Time Numbers of travelers  
by mode, and time period

�y Travel times, by mode  
and time period

Value of time

Vehicle Operating  
Cost

Numbers of vehicles,  
by type

�y Travel distance 
�y Vehicle speed, by facility 

Fuel and non-fuel operating 
costs for autos and trucks

Safety Numbers of vehicles,  
by type

�y Travel distance
�y Crash Rates, by severity

Crash costs, by severity

Asset Maintenance Numbers of vehicles,  
by type

�y Travel distance Cost of asset damage per 
mile for autos and trucks

Emissions and  
Pollutants

Numbers of vehicles,  
by type

�y Travel distance
�y Vehicle speed
�y Pollutant emissions rates 

per vehicle type

Valuation per unit of emis-
sions, by pollutant type
Noise pollution in $ per mile 
for autos and trucks

Wider Community 
Impacts

Number of vehicles,  
by type
Size of asset

�y Asset proximity
�y Geographic conditions
�y Other factors

Cost of impact per unit of 
asset (e.g. mile of roadway)

Appendix A. Details on Economic Valuation 

LQDQWV�DQG�QRLVH�ODUJHO\�D΍HFW�SHRSOH�DQG�EXVLQHVVHV�QHDU�D�URDGZD\��JUHHQ-
house gas emissions contribute to the widespread threat of climate change. 
7KH�PRQHWDU\�YDOXHV�RI�HDFK�W\SH�RI�DLU�SROOXWDQW�DUH�GHWHUPLQHG�RQ�D�SHU�
unit basis and are combined with emissions rates to estimate the cost of a 
with-project context. Noise pollution is estimated as a function of the impact 
RQ�SURSHUW\�YDOXHV�QHDU�D�IDFLOLW\�

$�V\VWHPDWLF�DSSURDFK�WR�HVWLPDWLQJ�WKH�YDOXHV�RI�WKH�PDMRU�FODVVHV�RI�EHQHȴWV�
is outlined in Table A-2��7KH�NH\�HOHPHQWV�D΍HFWLQJ�HDFK�YDOXH�FDWHJRU\�DUH�WKH�
LPSDFW�VFDOH��TXDOLI\LQJ�IDFWRUV��DQG�YDOXH�SHU�XQLW��0RUH�GHWDLO�RQ�KRZ�WR�FDOFX-
ODWH�WKHVH�EHQHȴWV�LV�SURYLGHG�LQ�$SSHQGL[�%�

7KH�VFDOH�RI�LPSDFW�UHSUHVHQWV�WKH�QXPEHU�RI�SHRSOH�D΍HFWHG�E\�WKH�SURMHFW��
The most common scale is per vehicle, as vehicles are the easiest unit to mea-
sure, but conversion factors for the average number of passengers per vehicle 
DUH�RIWHQ�DSSOLHG��VR�DOO�EHQHȴW�FDWHJRULHV�DUH�PHDVXUHG�LQ�QXPEHU�RI�WUDYHOHUV��
ΖPSDFW�IDFWRUV�UHIHU�WR�WKH�SK\VLFDO�PHDVXUHV�RI�FKDQJH�FDXVHG�E\�WKH�SURMHFW��
DQG�WKH\�DUH�W\SLFDOO\�SURYLGHG�LQ�WHUPV�RI�WKH�VFDOH�IRU�UHIHUHQFH��SHU�SHUVRQ��
SHU�YHKLFOH���/DVWO\��WKH�LPSDFW�YDOXH�SHU�XQLW�LV�WKH�UDWH�RI�FRQYHUVLRQ�WR�WUDQV-
IHU�WKH�LPSDFW�IDFWRUV�LQWR�D�FRPPRQ�PRQHWDU\�YDOXH��%RWK�WKH�VFDOH�RI�LPSDFW�
DQG�LPSDFW�IDFWRUV�GL΍HU�EHWZHHQ�ZLWKRXW��DQG�ZLWK�SURMHFW�FRQWH[WV��ZKLOH�
WKH�LPSDFW�YDOXH�SHU�XQLW�UHPDLQV�ȴ[HG��7KURXJK�WKHVH�WKUHH�VWHSV��HDFK�YDOXH�
FDWHJRU\�LV�FRQYHUWHG�LQWR�D�FRPPRQ�PRQHWDU\�DPRXQW�DQG�XQLW�
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Estimation of Present Value
7KH�FRVWV�DQG�EHQHȴWV�RI�ZLWK��DQG�ZLWKRXW�SURMHFW�VFHQDULRV�DFFUXH�RYHU�D�VHW�
period of time. Often, it is the length of time that an asset is improved above a 
given baseline or the expected lifespan of the asset, and it varies depending on 
WKH�W\SH�RI�SURMHFW��)RU�H[DPSOH��PDLQWHQDQFH�WLPLQJ�GHFLVLRQV�PD\�EH�EHVW�WR�
value over the time between potential resurfacings or other treatments. The 
WLPH�VSDQ�IRU�D�SK\VLFDO�FKDQJH��H�J���D�E\SDVV��LV�PRUH�FKDOOHQJLQJ�WR�GHWHUPLQH�
EHFDXVH�WKH�DFFXUDF\�RI�IRUHFDVWV�ZHDNHQ�RYHU�WLPH�GXH�WR�D�YDULHW\�RI�FRQWH[WV�
WKDW�FDQ�FKDQJH�LQ�XQSUHGLFWDEOH�ZD\V��H�J���HFRQRPLF�DFWLYLW\��GHPRJUDSKLF�
VKLIWV��QHZ�FRPPXQLW\�GHYHORSPHQWV��DQG�WUDYHO�SUHIHUHQFHV���

&RQYHQWLRQDO�SUDFWLFH�HVWDEOLVKHV�D�����RU����\HDU�SURMHFW�KRUL]RQ�ZKHQ�DF-
FRXQWLQJ�IRU�IXWXUH�EHQHȴWV�DQG�FRVWV��$FFRUGLQJ�WR�86'27ȇV�%HQHȴW�&RVW�$QDO-
\VLV��%&$��JXLGHOLQHV��WKH�YDOXH�RI�D�SURMHFW�VKRXOG�EH�UHSUHVHQWHG�E\����\HDUV�
of operation, except in the case of transportation facilities (e.g., bridges and 
structures) that have a much longer lifespan (48)��ΖQ�VXFK�LQVWDQFHV��D�UHVLGXDO�
YDOXH�RI�WKH�UHPDLQLQJ�SURMHFW�OLIHVSDQ�LV�HVWLPDWHG�DW�WKH�HQG�RI����\HDUV�DQG�
LQFOXGHG�LQ�WKH�PHDVXUH�RI�WRWDO�YDOXH��$�ȴ[HG�SHULRG�RI�DQDO\VLV�LV�VXLWDEOH�IRU�
DQ�DVVHW�YDOXDWLRQ�PHDVXUH�IRU�DQ�HQWLUH�URDG�FODVV��$OWHUQDWLYHO\��WKH�DQDO\VLV�
SHULRG�FDQ�EH�VHW�HTXDO�WR�WKH�HVWLPDWHG�OLIHF\FOH�IRU�WKH�DVVHW�EHLQJ�HYDOXDWHG�

(FRQRPLF�DQDO\VLV�FRQYHUWV�DOO�IXWXUH�VWUHDPV�RI�EHQHȴWV�LQWR�SUHVHQW�YDOXHV��
$�SUHVHQW�YDOXH�LV�FRPSXWHG�E\�GLVFRXQWLQJ�IXWXUH�EHQHȴWV�DQG�FRVWV�EDVHG�RQ�
ZKHQ�WKH\�RFFXU�XVLQJ�D�GLVFRXQW�UDWH��7KH�GLVFRXQW�UDWH�UHȵHFWV�WKH�VRFLDO�UDWH�
RI�WLPH�SUHIHUHQFH��$�SRVLWLYH�GLVFRXQW�UDWH�LQGLFDWHV�D�SUHIHUHQFH�IRU�EHQHȴWV�
to occur sooner rather than later. A discount rate equal to zero implies that a 
SHUVRQ�LV�MXVW�DV�KDSS\�WR�ZDLW�IRU�D�IXWXUH�LPSURYHPHQW�DV�WKH\�DUH�WR�H[SHUL-
HQFH�WKH�VDPH�LPSURYHPHQW�QRZ��&RQFHLYDEO\��LI�D�SHUVRQ�IHHOV�VWURQJHU�DERXW�
a bequest of value for future generations, than to gaining the value for his or 
KHU�RZQ�SHUVRQDO�EHQHȴW��D�QHJDWLYH�GLVFRXQW�UDWH�LV�SRVVLEOH�(52), though this is 
PRUH�OLNHO\�WR�RFFXU�LQ�SURMHFWV�ZLOO�QRW�\LHOG�EHQHȴWV�LQ�WKH�QHDU�WHUP��1DWXUDOO\��
QHDUO\�DOO�GLVFRXQW�UDWHV�DUH�SRVLWLYH�ZLWK�WKH�YDULDWLRQ�RQO\�DULVLQJ�LQ�WKH�PDJQL-
tude of the rate.

$W�ȴUVW�JODQFH��WKH�FRQFHSW�RI�GLVFRXQWLQJ�IXWXUH�EHQHȴWV�GRHV�QRW�VHHP�UHDVRQ-
DEOH�IRU�WUDQVSRUWDWLRQ�SURMHFWV��VLQFH�VRPH�EHQHȴWV��VXFK�DV�WLPH�VDYLQJV��RQO\�
occur in the future and have no discernible worth in the present. Think about 
LW��7UDYHOHUV�ZRXOG�SODFH�D�KLJK�YDOXH�RQ�WKH�RSSRUWXQLW\�WR�UHDFK�WKHLU�GHVWLQD-
WLRQ�IDVWHU�RQ�D�WULS�WKDW�RFFXUV�WRGD\�RU�WRPRUURZ��%XW��ZKDW�DERXW�D�WULS�QH[W�
\HDU�RU�WKH�\HDU�DIWHU"�$�time-traveled�IXWXUH�YHUVLRQ�RI�RQHȇV�VHOI�ZRXOG�OLNHO\�
YDOXH�DQ\�WLPH�VDYLQJV�LQ�WKH�IXWXUH�LQ�WKH�VDPH�ZD\�DV�VKH�RU�KH�ZRXOG�LQ�WKH�
SUHVHQW��+RZHYHU��VLQFH�LW�LV�LPSRVVLEOH�WR�physically�EHQHȴW�IURP�D�IXWXUH�WLPH�
VDYLQJV�ZKLOH�LQ�WKH�SUHVHQW��GLVFRXQWLQJ�DSSHDUV�LQDSSURSULDWH��%\�FRQWUDVW��
GLVFRXQWLQJ�FHUWDLQO\�DSSOLHV�LQ�WKH�FRQWH[W�RI�D�FKRLFH�EHWZHHQ�FRQVXPSWLRQ�
RI�D�JRRG�RU�WKH�SRWHQWLDO�WR�HDUQ�PRQH\��ERWK�RI�ZKLFK�FDQ�EH�DFFXPXODWHG�DW�
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DOPRVW�DQ\�WLPH��ΖQ�WKRVH�FDVHV��GLVFRXQWLQJ�DFFRXQWV�IRU�DQ�RSSRUWXQLW\�FRVW�RI�
waiting. 

To overcome such incongruities in future transportation valuation, it is helpful 
WR�LQWHUSUHW�WKH�GLVFRXQW�UDWH�DV�UHȵHFWLQJ�D�ZLOOLQJQHVV�WR�SD\�IRU�EHQHȴWV�WKDW�
RFFXU�LQ�WKH�IXWXUH��7KDW�LV��LI�D�SHUVRQ�LV�R΍HUHG�DQ�RSSRUWXQLW\�WR�UHDOL]H����
PLQXWHV�RI�WLPH�VDYLQJV�WRGD\��D�WUDYHOHU�PD\�EH�ZLOOLQJ�WR�SD\�VRPH�IUDFWLRQ�
RI�WKHLU�ZDJH�UDWH�WRGD\�IRU�WKDW�WLPH��+RZHYHU��WKDW�VDPH�SHUVRQ�ZRXOG�OLNH-
O\�YDOXH�WKH�VDPH�DPRXQW�RI�WLPH�VDYLQJV�LQ�RQH�\HDU�DW�D�ORZHU�YDOXH��LQ�SDUW�
because of general preferences for the present over the future and the higher 
risks in realizing the future value.

8OWLPDWHO\��WKH�GLVFRXQW�UDWH�VLPSOLȴHV�LQWR�D�VLQJOH�SDUDPHWHU�WKH�YDOXH�WKDW�
GHFLVLRQ�PDNHUV�WRGD\��LQFOXGLQJ�ERWK�LPSOHPHQWDWLRQ�DJHQFLHV�DQG�WKH�SHRSOH�
DQG�EXVLQHVVHV�WKDW�GHFLGH�WR�XVH�D�URDG��SODFH�RQ�IXWXUH�WUDYHO�FRQGLWLRQV��ΖQ�
SUDFWLFH��LW�LV�DVVXPHG�WKDW�PRVW�LQGLYLGXDOV�ZRXOG�EH�ZLOOLQJ�WR�SD\�OHVV�IRU�EHQ-
HȴWV�WKDW�RFFXU�LQ�WKH�IXWXUH�WKDQ�WKH\�GR�LQ�WKH�SUHVHQW��DQG�KLJKHU�GLVFRXQW�
UDWHV�UHȵHFW�JUHDWHU�GHPDQG�IRU�EHQHȴWV�LQ�WKH�QHDU�WHUP��ΖQ�D�SURMHFW�HYDOX-
ation, positive discount rates will lower the present value of the future stream 
RI�EHQHȴWV�DQG�FRVWV��ΖQ�WKH�HFRQRPLF�DSSURDFK�WR�YDOXLQJ�DVVHWV��WKH�GLVFRXQW�
UDWH�UHSUHVHQWV�WKH�YDOXH�SHRSOH�SODFH�WRGD\�RQ�WKH�DELOLW\�WR�JR�IDVWHU�LQ�WKH�
future.

$�VLJQLȴFDQW�DPRXQW�RI�WKHRUHWLFDO�UHVHDUFK�KDV�H[SORUHG�WKH�TXHVWLRQ�DERXW�
ZKDW�GLVFRXQW�UDWH�WR�XVH�IRU�GL΍HUHQW�W\SHV�RI�EHQHȴWV�DQG�FRQWH[WV��7KLV�
UHVHDUFK�KDV�GRFXPHQWHG�VLJQLȴFDQW�GLVDJUHHPHQWV�DPRQJ�HFRQRPLVWV�UHJDUG-
ing the appropriate value (53)��:KLOH�PDQ\�RI�WKHVH�GLVFXVVLRQV�KDYH�LPSRUWDQW�
WKHRUHWLFDO�YDOXH��SUDFWLFDO�DSSURDFKHV�WR�DVVHW�YDOXDWLRQ�FDQ�UHO\�RQ�VWDQGDUG�
JXLGHOLQHV��86'27�%&$�JXLGHOLQHV��IRU�H[DPSOH��GUDZ�IURP�WKH�86�2ɝFH�RI�
0DQDJHPHQW�DQG�%XGJHW��20%��VWDQGDUGV�IRU�SXEOLF�LQYHVWPHQWV�(54)��ΖQ�20%�
Circular A-94, the rationale is established for using a 7% real discount rate 
(which approximates the marginal pretax rate of return on an average invest-
PHQW�LQ�WKH�SULYDWH�VHFWRU��IRU�UHJXODWRU\�DQDO\VLV�RU�EHQHȴW�FRVW�DQDO\VLV�RI�
SXEOLF�LQYHVWPHQW��7KH�20%�JXLGDQFH�DOVR�VXJJHVW�FRQGXFWLQJ�VHQVLWLYLW\�DQDO\-
VLV�E\�DSSO\LQJ�GL΍HUHQW�GLVFRXQW�UDWHV��ΖQ�SUHYLRXV�\HDUV��86'27�KDV�VXJJHVWHG�
XVLQJ�D����UHDO�GLVFRXQW�UDWH�DV�SDUW�RI�VHQVLWLYLW\�DQDO\VLV�LQ�DSSOLFDWLRQV�WR�
GLVFUHWLRQDU\�JUDQW�SURJUDPV�
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