
Section 4.1 
General Guidance introduces the four approaches to calculating initial value 
DQG�GHVFULEHV�WKHLU�VWUHQJWKV�DQG�ZHDNQHVVHV��ΖW�SURYLGHV�D�ȵRZFKDUW�IRU�
selecting an appropriate initial value approach. 

Section 4.2 
Alternative Approaches provides additional detail on the challenges and 
motivations of each approach and lists calculation steps for the four ap-
proaches.

Section 4.3
Examples includes four illustrative examples demonstrating the calculation 
of initial value for replacement cost, historical cost, market value, and eco-
nomic value.

Section 4.4 
Practice Assessment gives examples of emerging, strengthening, and ad-
vanced practices with respect to the calculation of initial value.
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After establishing the scope of the asset value calculation, the 
QH[W�VWHS�LV�WR�GHWHUPLQH�WKH�LQLWLDO�DVVHW�YDOXH��)RXU�GLHUHQW�
methods may be applied: replacement cost, historic cost, market 
value, and economic value.

Chapter 4

Initial Asset Value



Approaches for Calculating Initial Value
Initial asset value is the value of an asset at the start of the analysis period. 
What this represents, exactly, depends on the approach being used to make 
WKH�FDOFXODWLRQ��ΖQ�VRPH�FDVHV��WKH�LQLWLDO�YDOXH�LV�WKH�YDOXH�RI�DQ�DVVHW�ZKHQ�ȴUVW�
constructed or acquired, while in others, it may be the value at a particular point 
in time.

This guide describes four basic approaches to calculating initial value. These are 
as follows:
�y Current Replacement Cost – the cost of replacing the asset with its mod-

ern equivalent in today’s dollars. This is also referred to as the “gross re-
placement cost. When this approach is used, the initial value is the cost of 
constructing or acquiring a new asset. The cost is then adjusted for depre-
ciation to obtain a “depreciated replacement cost” as described further in 
subsequent chapters. This approach is consistent with the cost perspective 
described in Section 2.
�y Historic Cost –�WKH�DFWXDO�FRVW�SDLG�WR�ȴUVW�FRQVWUXFW�RU�DFTXLUH�WKH�DVVHW��H[-

pressed in year of expenditure dollars. When this approach is used, the initial 
value is the historic cost constructing or acquiring the asset. This approach is 
consistent with the cost perspective described in Section 2.
�y Market Value –�WKH�SULFH�RI�DQ�DVVHW�LI�RHUHG�IRU�VDOH�LQ�D�FRPSHWLWLYH�

market. This value can be established only if such a market exists. In this 
DSSURDFK��WKH�LQLWLDO�YDOXH�LV�WKH�SULFH�RI�DQ�DVVHW�DW�D�VSHFLȴF�SRLQW�LQ�WLPH��
Further adjustment to this price may be required to account for recent appre-
ciation or depreciation. This approach is consistent with the market perspec-
tive described in Section 2.
�y Economic Value –�WKH�SUHVHQW�YDOXH�RI�WKH�EHQHȴWV�RI�DQ�DVVHW�WR�WKH�DV-

set’s owner, and asset users. When this approach is used, the initial value is 
WKH�VXP�RI�IXWXUH�EHQHȴWV�RI�WKH�DVVHW�DW�D�VSHFLȴF�SRLQW�LQ�WLPH��&RVWV�DQG�
EHQHȴWV�RYHU�WLPH�DUH�GLVFRXQWHG�WR�D�SUHVHQW�YDOXH�ZKHQ�WKH\�DUH�FRP-
bined. This approach is consistent with the economic perspective described 
in Section 2.

Table 4-1�VXPPDUL]HV�WKH�VWUHQJWKV�DQG�ZHDNQHVVHV�RI�HDFK�DSSURDFK�Ʌ

Replacement Cost
The replacement cost of an asset in today’s dollars represents the value of an 
asset from the perspective of the asset manager charged with deciding which 
assets to repair, rehabilitate, or replace using today’s dollars. Not surprisingly, 
many U.S. agencies base their estimate of asset value on asset replacement cost 
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in their initial TAMP, and much of the U.S. and international guidance on calculat-
ing asset value to support TAM describes this approach.
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Table 4-1. Approaches for Establishing Initial Value 
Approach Description Strengths Weaknesses
Current Replacement 
Cost

Cost of replacing or 
reconstructing the asset 
in today’s dollars

�y Aligned with the 
perspective of an asset 
owner who is charged 
with maintaining the 
asset
�y Consistent with inter-

national standards and 
best practices

�y Requires additional 
judgement (unit costs) 
to calculate relative to 
historic cost
�y Value not related to the 
H[SHFWHG�EHQHȴWV�WKH�
asset will yield to users

Historic Cost Cost originally paid to 
construct or purchase the 
asset

�y Minimizes uses of 
subjective data
�y Consistent with GASB 34 

and U.S. GAAP

�y Historic cost data may 
not be available for 
asset components
�y 0D\�EH�VLJQLȴFDQWO\�

less than the current 
replacement cost
�y Limited support for TAM 

decisions
�y Value not related to the 
H[SHFWHG�EHQHȴWV�WKH�
asset will yield to users

Market Value Price of the asset in a 
competitive market

�y Applies best to cases 
where a market exists, 
such as for vehicles and 
equipment
�y Can be used to establish 

current value without 
further adjustment for 
depreciation
�y Where available, it 

can serve to integrate 
GLHUHQW�SHUVSHFWLYHV�
on value

�y No competitive market 
exists for many trans-
portation assets
�y May require adjustment 

for externalities not 
factored into the price
�y 'LHUHQW�SULFH�FDOFX-

lated depending on 
whether the asset is 
assumed to be sold as 
a single unit, a set of 
components (liquidation 
value), or scrapped 
(salvage value)
�y Must periodically 

revalue assets

Economic Value Present worth of future 
EHQHȴWV�WR�DVVHW�XVHUV��RU�
a comparable proxy value)

�y Supports evaluation of 
what assets are worth 
constructing, retaining, 
or improving
�y Consistent with best 

practices for bene-
ȴW�FRVW�DQDO\VLV

�y Can be time consuming 
to calculate
�y Requires quantifying 
VHYHUDO�GLHUHQW�SDUDP-
eters – e.g., discount 
rate and value of time
�y Limited value for 

supporting decisions 
concerning how to 
maintain existing assets
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Historic Cost
7KLV�DSSURDFK�GLHUV�IURP�WKH�UHSODFHPHQW�FRVW�DSSURDFK�LQ�LWV�WUHDWPHQW�
RI�LQȵDWLRQ��:KHQ�XVLQJ�KLVWRULF�FRVW��RQH�REWDLQV�WKH�DFWXDO�FRVW�LQFXUUHG�WR�
purchase or construct the asset in the year-of-expenditure dollars. This value is 
almost always less than the current replacement cost, or the cost of replacing 
WKH�DVVHW�LQ�WRGD\ȇV�GROODUV��EHFDXVH�WKH�FXUUHQW�UHSODFHPHQW�FRVW�UHȵHFWV�WKH�
LQȵDWLRQ�WKDW�KDV�RFFXUUHG�VLQFH�WKH�DVVHWȇV�FRQVWUXFWLRQ��

The historic cost is consistent with the U.S. GAAP and U.S. agencies’ calculations 
RI�DVVHW�YDOXH�IRU�ȴQDQFLDO�UHSRUWLQJ��+RZHYHU��KLVWRULF�FRVWV�KDYH�OLPLWHG�XVH�IRU�
supporting decisions about how to spend today’s dollars. Further, it is frequently 
GLɝFXOW�WR�REWDLQ�KLVWRULF�FRVW�GDWD�IRU�LQGLYLGXDO�DVVHWV�RU�DVVHW�FRPSRQHQWV��
especially for older assets.

Market Value
Where a market exists for an asset, using the market value can simplify the pro-
cess of calculating both initial value and depreciation, because both aspects are 
UHȵHFWHG�LQ�WKH�PDUNHW�SULFH��$�PDUNHW�SULFH�DOVR�HQFDSVXODWHV�WKH�FRVW�RI�WKH�
DVVHW�IURP�WKH�RZQHUȇV�SHUVSHFWLYH�DQG�WKH�HFRQRPLF�EHQHȴWV�RI�WKH�DVVHW�IURP�
WKH�XVHUȇV�SHUVSHFWLYH��KHOSLQJ�WR�LQWHJUDWH�WKH�GLHUHQW�SHUVSHFWLYHV�FRQFHUQ-
ing what asset value represents. Using the market price to establish fair value is 
consistent with the international accounting standard IFRS 13. 

Economic Value
The economic value can be calculated explicitly as the net present value (NPV) 
RI�IXWXUH�EHQHȴWV�RU�DSSUR[LPDWHG�YLD�D�XWLOLW\�IXQFWLRQ�WKDW�UHSUHVHQWV�WKHVH�
EHQHȴWV��&DOFXODWLQJ�WKH�HFRQRPLF�YDOXH�RI�DQ�DVVHW�LV�FRQVLVWHQW�ZLWK�WKH�FRQ-
FHSWV�RI�EHQHȴW�FRVW�DQDO\VLV�DQG�RHUV�WKH�EHVW�VXSSRUW�IRU�FHUWDLQ�W\SHV�RI�
decisions, like determining which assets to prioritize for resilience investment, 
UHWHQWLRQ��RU�QHZ�FRQVWUXFWLRQ��+RZHYHU��WKLV�LV�WKH�PRVW�WLPH�FRQVXPLQJ�DQG�
data-intensive approach of the four listed here. For supporting day-to-day deci-
sions regarding how to maintain existing assets, the additional information the 
economic value yields may be of limited use.

Selecting an Approach
Figure 4-1�LV�D�ȵRZFKDUW�WR�DVVLVW�LQ�WKH�VHOHFWLRQ�RI�DQ�DSSURDFK�IRU�FDOFXODW-
ing initial asset value. The chart recommends current replacement cost as the 
default approach for establishing initial asset value, while presenting the cases 
where one of the other approaches may be preferred. The basic factors and 
DVVXPSWLRQV�UHȵHFWHG�LQ�WKH�ȵRZFKDUW�DUH�DV�IROORZV�
�y +LVWRULF�FRVW�LV�QRW�UHFRPPHQGHG�IRU�HVWDEOLVKLQJ�LQLWLDO�YDOXH�EXW�VKRXOG�EH�

used in cases where an agency seeks to maintain consistency with its calcula-
WLRQ�RI�DVVHW�YDOXH�SHUIRUPHG�IRU�ȴQDQFLDO�UHSRUWLQJ�XVLQJ�*$6%����
�y (FRQRPLF�YDOXH�LV�UHFRPPHQGHG�IRU�FHUWDLQ��VSHFLȴF�DSSOLFDWLRQV��VXFK�DV�

when the asset manager seeks to calculate the overall value of the asset to 
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society in order to establish if an asset is worth constructing or decommis-
VLRQLQJ��)RU�WKHVH�FDVHV��VLPSO\�NQRZLQJ�WKH�FRVW�RI�DQ�DVVHW�LV�LQVXɝFLHQW�IRU�
determining whether it is worthy of investment.
�y In the situations where the market value of the asset is available, it should be 

used over the current replacement cost. When market value is not available, 
current replacement cost should be used.

4-5

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

Figure 4-1. Flowchart for selecting the appropriate approach to calculate initial asset 
value.

No

Yes Yes Yes

Yes

Yes

Yes

No No No

No

End

Start

Is it necessary 
to maintain 

consistency with 
the agency’s 

GASB34 calc. of 
asset value?

Is the calculation 
being made to  

determine 
prioritize which 

assets to 
construct?

Is the calculation 
being made to  

demonstrate the 
value of assets to  

society and/or 
transportation 

users?

Does a market 
exist for resale 
of the asset?

Is it feasible to 
obtain a market 
value adjusted 

for externalities?

Is historic cost 
data available?

Use historic cost Use economic 
value Use market value Use replacement 

cost



This section describes how to calculate initial asset value using each of the four 
methods described previously: current replacement cost; historic cost; market 
YDOXH��DQG�HFRQRPLF�YDOXH��7KH�IROORZLQJ�VXEVHFWLRQV�GLVFXVV�LVVXHV�VSHFLȴF�
to each approach and provide step-by-step guidance. This guidance should be 
DSSOLHG�IRU�FDOFXODWLQJ�YDOXH�IRU�HDFK�DVVHW�FODVV�DQG�FRPSRQHQW�LGHQWLȴHG�SUH-
YLRXVO\�DV�GHVFULEHG�LQ�&KDSWHU����6LQFH�HFRQRPLF�YDOXH�GLHUV�VLJQLȴFDQWO\�IURP�
WKH�RWKHU�WKUHH�DSSURDFKHV�DQG�LV�UHFRPPHQGHG�RQO\�IRU�VSHFLȴF�DSSOLFDWLRQV��
GHWDLOV�RI�WKLV�DSSURDFK�DUH�SURYLGHG�LQ�$SSHQGL[���$�

Current Replacement Cost
Overview
&DOFXODWLQJ�WKH�FXUUHQW�UHSODFHPHQW�FRVW�RI�DQ�DVVHW�PD\�VHHP�WR�EH�D�VWUDLJKW-
forward exercise, and generally speaking it is. One must establish a unit cost for 
construction of a new asset, determine the quantity of the asset, and multiply 
WKH�FRVW�E\�WKH�TXDQWLW\��+RZHYHU��DW�HDFK�VWHS�RI�WKH�ZD\�WKHUH�DUH�SRVVLEOH�
complications that one must consider. These include:
�y Determining the units of measure for an asset. This requires considering 

what factors drive the cost. For instance, for pavements and bridges costs 
are generally proportional to area (lane miles of pavement or square feet 
of deck). For other assets costs may be expected to vary based on system 
length or other variables.
�y (VWDEOLVKLQJ�WKH�QXPEHU�RI�GLHUHQW�DVVHW�JURXSV��That is, how many dif-

ferent unit costs need to be determined? At a minimum, there should be at 
OHDVW�RQH�XQLW�FRVW�SHU�DVVHW�FRPSRQHQW�HVWDEOLVKHG�DV�GHVFULEHG�LQ�&KDSWHU�
���ΖQ�PDQ\�FDVHV��WKHUH�PD\�EH�GLHUHQW�FRVWV�HVWDEOLVKHG�E\�PDWHULDO��VWHHO�
versus concrete bridges) or functional system (Interstates versus minor arte-
rials).
�y $GMXVWLQJ�KLVWRULF�GDWD�IRU�LQȵDWLRQ��Often an analysis is performed of ac-

tual, historic costs to determine the current replacement cost. Where such an 
DQDO\VLV�LV�SHUIRUPHG�KLVWRULF�FRVWV�PXVW�EH�LQȵDWHG�WR�WRGD\ȇV�GROODUV�
�y Deciding when an asset would need to be replaced by its modern equiv-

alent. In some cases, it may not be practical or desirable to replace an asset 
in kind, such as in cases where an asset is based on obsolete technology. It is 
important to consider where this might be the case, and in these cases estab-
lish the cost of replacing an asset with its modern equivalent.  

:KLOH�LW�LV�SRVVLEOH�WR�FDOFXODWH�D�VSHFLȴF�FRVW�IRU�HDFK�LQGLYLGXDO�DVVHW�LQ�DQ�
inventory, as a practical matter, agencies’ asset inventories are often too large 
to justify the expense of preparing detailed cost estimates for each individual 
asset. To support TAM applications, agencies need to establish unit costs to use 

Section 4.2

Alternative Approaches
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for estimating the cost of asset replacement. 

Calculation Steps
The basic steps involved in calculating current replacement cost using unit costs 
are shown in the following table. These steps should be followed for each asset 
class and component being included in the calculations.

4-7

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

Calculating Initial Value 
Current Replacement Cost

6WHSb��bDetermine Units of Measure 
Analyze the data to determine the correct units of measure to use for each 
asset class and component for the purpose of estimating replacement costs. 
Typically, costs are estimated based on area (e.g., for pavement and bridges), 
length (e.g., for guideway) or asset count (e.g., for vehicles).

6WHSb��bCollect Data on Replacement Costs 
&ROOHFW�GDWD�RQ�WKH�FRVW�RI�UHSODFLQJ�HDFK�DVVHW�FODVV�DQG�FRPSRQHQW�GHȴQHG�
as described in Chapter 3. The data may include historic asset construction 
costs and/or cost estimates for planned projects, as well as data on units of 
measure established in Step 1. Where data are unavailable, it may be possible 
to obtain data from an agency’s peers.

6WHSb��b$GMXVW�&RVWV�IRU�ΖQȵDWLRQ 
Adjust the costs obtained in Step 1 to represent costs in today’s dollars. This 
ZLOO�W\SLFDOO\�UHTXLUH�LQȵDWLQJ�KLVWRULF�FRVWV�DQG�PD\�UHTXLUH�GHȵDWLQJ�DQ\�
SUHGLFWHG�IXWXUH�FRVWV��$SSHQGL[���%�GLVFXVVHV�WKH�WUHDWPHQW�RI�LQȵDWLRQ�

6WHSb��bDetermine How to Group Assets 
$V�QHFHVVDU\��FUHDWH�GLHUHQW�JURXSV�IRU�DVVHW�FODVVHV�RU�FRPSRQHQWV�WR�UH-
ȵHFW�GLHUHQFHV�LQ�UHSODFHPHQW�FRVWV��$VVHW�FKDUDFWHULVWLFV�VXFK�DV�URDGZD\�
FODVVLȴFDWLRQ��UXUDO�RU�XUEDQ�VHWWLQJ��UHJLRQDO�IDFWRUV��DQG�DVVHW�PDWHULDOV�
may impact replacement costs.

6WHSb��bCalculate Unit Costs for Each Group 
Using the data for each asset group, take the sum of the construction costs 
and divide by the total area, length, or count (depending on the asset type). 

6WHSb��bApply Unit Costs  
The last step is to multiply the unit costs established in Step 5 by the quantity 
of each asset or asset component to determine the current replacement cost. 
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Historic Cost
Overview
The primary motivation for establishing initial value based on historic cost is to 
PDLQWDLQ�FRQVLVWHQF\�ZLWK�DQ�DJHQF\ȇV�ȴQDQFLDO�UHSRUWLQJ��5HTXLUHPHQWV�IRU�8�6��
DJHQFLHV�WR�XVH�IRU�SUHSDULQJ�ȴQDQFLDO�UHSRUWV�DUH�GHVFULEHG�LQ�*$6%�6WDWHPHQW�
�� (1). This document describes that: 

Capital assets should be reported at historical cost. The cost of a capital asset 
should include capitalized interest and ancillary charges necessary to place 
the asset into its intended location and condition for use. Ancillary charges in-
clude costs that are directly attributable to asset acquisition—such as freight 
and transportation charges, site preparation costs, and professional fees... 

In principle, determining the historic cost of an asset should require nothing 
PRUH�RU�OHVV�WKDQ�UHYLHZLQJ�DQ�DJHQF\ȇV�ȴQDQFLDO�UHFRUGV�WR�GHWHUPLQH�WKH�FRVW�
SDLG�WR�ȴUVW�FRQVWUXFW�RU�DFTXLUH�WKH�DVVHW��:KHUH�VXɝFLHQW�GDWD�DUH�DYDLODEOH�WR�
support this approach, one should determine the cost of construction or acqui-
sition, as well of capitalized interest and ancillary charges as described above.

The fundamental challenge with this approach is that records on historic costs 
may not be readily available, and where they are available may not provide a 
VXɝFLHQW�OHYHO�RI�GHWDLO�IRU�HVWDEOLVKLQJ�WKH�FRVW�E\�DVVHW�FODVV�RU�FRPSRQHQW��
For instance, one might have a single cost from the time a highway corridor was 
ȴUVW�FRQVWUXFWHG�Ȃ�EXW�ZLWKRXW�GHWDLOV�RQ�WKH�DPRXQW�SDLG�SHU�VHFWLRQ�RI�SDYH-
ment or per bridge, let alone for assets such as signs, signals, culverts, guard-
UDLOV�DQG�RWKHU�DVVHWV�Ȃ�VRPH�RI�ZKLFK�PD\�KDYH�EHHQ�FRPSOHWHO\�UHSODFHG�VLQFH�
the corridor was constructed. The challenge is compounded by the fact that 
many transportation assets are long-lived, so one may need to review extensive 
historic data to establish the costs for a given asset.

0DQ\�DJHQFLHV�KDYH�IDFHG�WKLV�FKDOOHQJH�LQ�FDOFXODWLQJ�KLVWRULF�FRVWV�VLQFH�*$6%�
6WDWHPHQW����ZDV�ȴUVW�SXEOLVKHG�LQ�������$�EDVLF�VWUDWHJ\�IRU�RYHUFRPLQJ�LW�LV�
to capitalize assets as a group based on capital outlays made each year. This 
DSSURDFK�LV�WHUPHG�WKH�Ȋ:RRVWHU�0HWKRGȋ�DV�LWV�XVH�ZDV�ȴUVW�GRFXPHQWHG�LQ�D�
ȴQDQFLDO�UHSRUW�IRU�WKH�WRZQ�RI�:RRVWHU��2KLR��$QRWKHU�VWUDWHJ\�LV�WR�HVWLPDWH�
replacement costs by asset class using unit costs expressed in today’s dollars, 
WKHQ�GHȵDWH�WKH�HVWLPDWHG�FRVWV�EDFN�WR�\HDU�RI�H[SHQGLWXUH�GROODUV�XVLQJ�
LQIRUPDWLRQ�RQ�DVVHW�DJH��7KLV�DSSURDFK�ZDV�XVHG�E\�&RORUDGR�'27�IRU�LWV�DVVHW�
YDOXH�FDOFXODWLRQV��%RWK�RI�WKHVH�DSSURDFKHV�DUH�GHVFULEHG�LQ�1&+53�5HSRUW�
����(6). 

Calculation Steps
The following are the basic steps involved calculating initial asset value using 
historic costs with this approach:
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Market Value
Overview
Where a competitive market exists for an asset, it may be feasible to establish 
the asset’s market value. This market value represents the current value of the 
asset. Unlike the current replacement cost and historic cost approaches, this 
YDOXH�LQFRUSRUDWHV�DFFXPXODWHG�GHSUHFLDWLRQ�VLQFH�WKH�DVVHW�ZDV�ȴUVW�FRQVWUXFW-
ed or acquired.

%HFDXVH�PDQ\�WUDQVSRUWDWLRQ�DVVHWV�DUH�ȴ[HG�LQ�SODFH��LW�LV�WKH�H[FHSWLRQ�UDWK-
er than the rule that a market value may be determined. In most cases it is not 
terribly practical to transfer a transportation asset from one owner to another. 
There are two primary exceptions to this rule. One is the case of vehicles and 
equipment that can be easily transferred, and the second is the case where a 
market value is established for the purpose of privatizing infrastructure, such 
as to issue a concession to a private entity to operate and maintain a toll road. 
These two cases are described below.

Vehicles and Equipment
In many cases it is possible to perform an independent fair market value as-
sessment for vehicles and equipment, as these assets are readily transferrable 
from one owner to another. Where a market value can be established, this value 
LQGLFDWHV�ZKDW�WKH�PDUNHW�LV�ZLOOLQJ�DQG�DEOH�WR�SD\�IRU�D�VSHFLȴF�YHKLFOH�RU�SLHFH�
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Calculating Initial Value 
Historic Cost

6WHSb��bCollect Data on Asset Age 
Collect data on asset age for the assets and asset components established 
DV�GHVFULEHG�LQ�&KDSWHU����ΖI�WKH�DJH�RI�VSHFLȴF�DVVHWV�LV�XQDYDLODEOH��WKHQ�WKH�
age distribution of the inventory may be used as an alternative.

6WHSb��bCalculate Current Replacement Cost  
Follow the steps in the previous section to calculate current replacement cost 
for each asset class and component.

6WHSb��b'HȵDWH�WKH�&XUUHQW�5HSODFHPHQW�&RVW 
'HȵDWH�WKH�FXUUHQW�UHSODFHPHQW�FRVW�EDVHG�RQ�WKH�DVVHW�DJH�GDWD�FROOHFWHG�LQ�
Step 1 to obtain estimated historic costs. Appendix 4.B discusses the treat-
PHQW�RI�LQȵDWLRQ�
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of equipment, taking into consideration prior use, current condition, remaining 
useful life, and other factors. In some cases, a vehicle or piece of equipment 
PD\�KDYH�VLJQLȴFDQW�UHPDLQLQJ�YDOXH�HYHQ�RQFH�LW�LV�UHSODFHG�E\�DQ�DJHQF\��
+RZHYHU��ROGHU�RU�GDPDJHG�DVVHWV�PD\�KDYH�D�UHPDLQLQJ�YDOXH�HTXDO�WR�WKHLU�
scrap or disposal value.

8VHG�YHKLFOH�ȵHHWV�DUH�RIWHQ�YDOXHG�DQG�VROG�YLD�D�EURNHU��DXFWLRQ�KRXVHV��RU�
RWKHU�WKLUG�SDUW\�WRROV��ΖQ�VRPH�FDVHV��ȵHHWV�DUH�VROG�WR�RWKHU�DJHQFLHV��:KHUH�
VXFK�DQ�DSSURDFK�LV�XVHG��D�PDUNHW�YDOXH�LV�GHWHUPLQHG�IRU�WKH�ȵHHW��ZKLFK�FDQ�
be equated to a value per vehicle.

For non-revenue vehicles and pieces of equipment, it is more common for any 
transactions to occur through private party transactions or auctions. In these 
cases, an independent fair market value assessment of the asset is often per-
IRUPHG��VXFK�DV�WKURXJK�UHIHUHQFLQJ�JXLGHV�VXFK�DV�WKH�.HOOH\�%OXH�%RRN�IRU�
used vehicles (30), and other industry guides.

Privatized Infrastructure
When evaluating opportunities for privatizing transportation infrastructure, 
LQYHVWRUV�W\SLFDOO\�FODVVLI\�WKH�GLHUHQW�RSSRUWXQLWLHV�DV�HLWKHU�ȊJUHHQ�ȴHOGȋ�RU�
ȊEURZQ�ȴHOGȋ�LQYHVWPHQWV��ΖQ�WKLV�FRQWH[W��D�ȊJUHHQ�ȴHOGȋ�LQYHVWPHQW�LV�RQH�LQ�
ZKLFK�D�QHZ�IDFLOLW\�LV�FRQVWUXFWHG�ZKHUH�QRQH�SUHYLRXVO\�H[LVWHG�Ȃ�H�J���D�QHZ�
WROO�URDG�RU�WUDQVLW�V\VWHP��%\�FRQWUDVW��D�ȊEURZQ�ȴHOGȋ�LQYHVWPHQW�LV�RQH�ZKHUH�
an asset that is already operational is transferred to private control in exchange 
IRU�VRPH�SULFH��6XFK�ȊEURZQ�ȴHOGȋ�LQYHVWPHQWV��ZKHUH�WKH\�RFFXU�RU�DUH�HYDOX-
ated, provide an opportunity for establishing the market value of transportation 
assets.

ΖQYHVWRUV�HYDOXDWLQJ�D�EURZQ�ȴHOG�LQYHVWPHQW�FRQVLGHU�D�YDULHW\�RI�GLHUHQW�
ULVNV�DQG�IDFWRUV��DOVR�WHUPHG�ȊNH\�YDOXH�GULYHUV�ȋ�2QFH�WKH\�KDYH�LGHQWLȴHG�
WKHVH�GULYHUV��LQYHVWRUV�ZLOO�SHUIRUP�IRUHFDVWV�DQG�ȴQDQFLDO�DQDO\VHV�RQ�WKH�NH\�
value drivers to determine the market value of a given investment.

%HORZ�LV�DQ�H[DPSOH�RI�WKH�NH\�YDOXH�GULYHUV�IRU�D�WROO�URDG�FRQFHVVLRQ��
�y Asset Type: GLHUHQW�WROO�URDG�DVVHW�W\SHV�SUHVHQW�D�GLHUHQW�VHW�RI�ULVNV�
WR�DQ�LQYHVWRU�WKDW�LV�YDOXLQJ�D�EURZQ�ȴHOG�WROO�URDG��)RU�LQVWDQFH��D�KLJKZD\�
system or large network of toll roads that connects major population cen-
WHUV�PD\�KDYH�PRUH�GLYHUVLȴHG�WUDɝF�W\SHV��URXWHV��DQG�DVVHW�PDWXULW\��$V�
D�UHVXOW��WKH\�DUH�RIWHQ�UHVLOLHQW�WR�ȵXFWXDWLRQV�LQ�HFRQRPLF�FRQGLWLRQV��%\�
contrast, a standalone road in a rural area may be more speculative in terms 
RI�UHYHQXH�JHQHUDWLRQ��%URZQ�ȴHOG�DVVHW�YDOXDWLRQV�EHQHȴW�IURP�D�GHPRQ-
VWUDWHG�KLVWRU\�RI�WUDɝF�WKDW�DOORZ�DQ�LQYHVWRU�WR�FRPSDUH�WKH�DFWXDO�OHYHO�RI�
WUDɝF�YV��RULJLQDO�IRUHFDVWV�
�y Remaining Concession Term: in a toll road concession structure, investors 

will consider the remaining term of the concession with a public sponsor, 
DV�WKH�WHUP�OHQJWK�LV�D�VLJQLȴFDQW�GULYHU�RI�WKH�OHQJWK�RI�WLPH�WKDW�DQ�LQYHV-
WRU�FDQ�JHQHUDWH�FDVK�ȵRZ��7HUP�RI�WKH�FRQFHVVLRQ�UHIHUV�WR�WKH�OHQJWK�RI�D�
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FRQWUDFW�EHWZHHQ�D�GHYHORSHU�DQG�D�SXEOLF�VSRQVRU�WR�GHVLJQ��EXLOG��ȴQDQFH��
RSHUDWH��DQG�PDLQWDLQ�D�WROO�DVVHW��XVXDOO\�DQ\ZKHUH�IURP����WR����\HDUV���ΖQ�D�
EURZQ�ȴHOG�YDOXDWLRQ��WKH�DVVHW�KDV�DOUHDG\�EHHQ�GHVLJQHG��EXLOW��DQG�RULJL-
QDOO\�ȴQDQFHG��:KHQ�DQ�RULJLQDO�FRQFHVVLRQDLUH�VHOOV�LWV�VWDNH�LQ�D�WROO�URDG��
the concession term typically remains static. Thus, the ability to generate 
cash over the remaining concession term will directly impact the price that 
an investor is willing to pay for an asset. In general, the longer the concession 
term, the higher the price that an investor would be willing to pay for the as-
set, as the investor has a longer period of time available to generate a return 
on investment. Further, longer concession terms may provide opportunities 
for investors to issue additional debt to further leverage the asset, which 
will ultimately increase the asset’s value. The economic life of properly main-
tained toll roads should outlast the concession term.
�y Counterparty Risks: in certain toll road structures, investors will have to 

consider the ability for a counterparty to make timely and ongoing pay-
ments throughout the term of the project. An availability payment structure 
requires the public sponsor to make a long-term commitment to provide 
annual payments for the operation and maintenance of a project, subject to 
FHUWDLQ�ȊDYDLODELOLW\ȋ�SHUIRUPDQFH�VWDQGDUGV��%\�FRQWUDVW��D�UHYHQXH�ULVN�WROO�
concession requires the concessionaire to assume the risks of revenue gen-
eration. Investors purchasing a toll road asset under an availability payment 
structure will consider the public sponsor’s ability to make payments to the 
concessionaire, as well as the performance payment regime.
�y Revenue Considerations: assessing revenue considerations is one of the 

most important factors of valuing a toll road. Investors will primarily consider 
two overarching aspects with respect to the ability to generate revenue for a 
WROO�URDG������WKH�YROXPH�RI�WUDɝF��DQG�WKH�����DELOLW\�WR�UDLVH�WROO�UDWHV��8QFHU-
WDLQW\�VXUURXQGLQJ�WKH�DELOLW\�WR�JHQHUDWH�FHUWDLQ�WUDɝF�OHYHOV�DQG�RU�UDLVH�WROO�
rates over time contributes to investor’s view of risk when valuing a toll road 
DVVHW��ΖQYHVWRUV�YDOXLQJ�D�EURZQ�ȴHOG�WROO�URDG�DVVHW�ZLOO�FRQVLGHU�ERWK�DV-
SHFWV�ZLWK�WKH�EHQHȴW�RI�D�GHPRQVWUDWHG�KLVWRU\�RI�WUDɝF��ZKLFK�ZLOO�UHGXFH�
ULVN�VXUURXQGLQJ�WKH�IRUHFDVWLQJ�RI�IXWXUH�UHYHQXH�FRPSDUHG�WR�D�JUHHQ�ȴHOG�
valuation with no operating history.
�y Operating Cost Considerations: when valuing operating costs for a toll 

road, investors may consider the age of the road and associated equipment, 
its geographic location and typical weather conditions, terrain, and toll col-
OHFWLRQ�DSSURDFK��'HIHUULQJ�RQJRLQJ�PDLQWHQDQFH�PD\�VKRUWHQ�WKH�DVVHWȇV�
life and investors will consider the level of future funding that is needed to 
ensure proper road preservation. Also important is the concessionaire’s con-
tractual structure for handling operations and routine maintenance. Under 
a concession structure, the concessionaire may outsource the operations 
and maintenance of the toll road to a third-party who specializes in provid-
ing these services. Investors will consider both the actual level of operation 
and maintenance costs from the history of operating the asset as well as the 
operating and maintenance regime. 
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�y Renewal Costs Considerations: investors will seek to understand the 
expected economic life of the toll road asset, and the level, if any, of addi-
tional capital improvement funding that is needed to be made to ensure the 
asset is maintained to proper standard. These capital improvements would 
ideally be paid with revenue generated from the asset. If additional funds 
are needed for capital improvement requirements, investors will consider 
these additional needs when determining the price paid for the asset and the 
overall funding mix compared to the remaining term of the concession. Asset 
conditions will impact the level of future capital improvement needs, oper-
ating and maintenance (O&M) costs, ability to generate revenue, and future 
funding needs.
�y Handback Requirements: investors will also consider the handback require-
PHQWV�WR�WKH�SXEOLF�VSRQVRU�DW�WKH�HQG�RI�WKH�FRQFHVVLRQ�WHUP��+DQGEDFN�
requirements typically surround the asset’s return to the public sector in a 
certain condition (i.e., properly maintained throughout the term of the con-
WUDFW���$VVHW�KDQGEDFN�UHTXLUHPHQWV�WKDW�DUH�QRW�PHW�LQFOXGH�ȴQDQFLDO�SHQDO-
ties to the investor.

Investors entering into a concession agreement will consider primary key value 
drivers, such as those described above, as well as other structuring, legal, and 
ȴQDQFLDO�FRQVLGHUDWLRQV�WR�GHYHORS�SURMHFWLRQV�IRU�WKH�DPRXQW�RI�FDVK�ȵRZ�WKDW�
the asset will potentially generate over the remaining term of the concession. 
The price that an investor would be willing to pay is determined based on the 
expected future level of cash generation. In many cases, there is no terminal 
value calculated on a concession, as once the concession term has expired, the 
asset is handed back to the public sector. 

7R�GHWHUPLQH�FDVK�ȵRZ�DYDLODEOH�IRU�HTXLW\�GLVWULEXWLRQV��LQYHVWRUV�ZLOO�GHYHO-
op a forecast of revenue generation from tolling or availability payments and 
deduct expected future O&M expenses, renewal and rehabilitation costs, taxes, 
principal and interest on debt, and any other ongoing obligations as part of the 
FDVK�ȵRZ�ZDWHUIDOO�RQ�DQ�DQQXDO�EDVLV��+LVWRULFDO�UHVXOWV�ZLOO�EH�KLJKO\�EHQHȴFLDO�
to investors for forecasting future needs. The bottom-line amount on an annual 
basis represents distributions to the equity investors for purchasing the asset, 
and the expected amount of future distributions will inform investors of the 
current price they are willing to pay.

The key value driver considerations as discussed above as well as other risks 
to a project as determined by an investor will determine the discount rate that 
DQ�LQYHVWRU�XWLOL]HV�WR�GLVFRXQW�IXWXUH�FDVK�ȵRZV�WR�D�SUHVHQW�YDOXH�WR�DVVLVW�LQ�
informing the investor of the price that should be paid for the equity ownership 
LQ�WKH�DVVHW��$OO�HOVH�HTXDO��D�KLJKHU�GLVFRXQW�UDWH�WR�IXWXUH�FDVK�ȵRZV�ZLOO�UHVXOW�
LQ�D�ORZHU�SUHVHQW�YDOXH�RI�IXWXUH�FDVK�ȵRZV�DQG�YLFH�YHUVD��7KH�SUHVHQW�YDOXH�
RI�IXWXUH�FDVK�ȵRZV�LV�WKH�EDVLV�IRU�DQ�LQYHVWRUȇV�SULFH�IRU�WKH�HTXLW\�LQ�D�SURMHFW��
Investors will determine their optimal capital structure to purchase the equity in 
a concessionaire.
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The capital structure for a concessionaire or investor purchasing a toll road con-
FHVVLRQ�ZLOO�EH�PXFK�GLHUHQW�IURP�D�SXEOLF�RZQHU�DQG�RSHUDWRU�RI�D�WROO�URDG��
JLYHQ�WKH�SULYDWH�VHFWRU�JRDO�RI�SURȴW�PD[LPL]DWLRQ��ΖQYHVWRUV�RI�WROO�URDG�DVVHW�
will maximize earnings by leveraging the asset as much as lenders and struc-
tural project features will allow, as additional debt in lieu of equity maximizes 
ȴQDQFLDO�UHWXUQ�RQ�WKH�DVVHW��)RU�LQVWDQFH��LQYHVWRUV�SXUFKDVLQJ�D�WROO�FRQFHVVLRQ�
may purchase the original equity in the concessionaire in the transaction, and 
LQ�PDQ\�FDVHV�UHȴQDQFH�RXWVWDQGLQJ�GHEW�WR�OHYHUDJH�WKH�DVVHW�WR�WKH�RSWLPDO�
FDSLWDO�IXQGLQJ�PL[��7KH�H[DPSOH�EHORZ�LOOXVWUDWHV�WKH�UHȴQDQFLQJ�DUUDQJHPHQW�
IRU�WKH�&KLFDJR�6N\ZD\�DV�GHWDLOHG�E\�)+:$ (31).

Implications for Establishing  
Asset Value
The above discussion has several important 
implications for the use of the market per-
spective for valuing transportation assets. 
These include:
�y Where market value can be determined, 

it incorporates consideration of the cost 
of an asset, its current condition, and a 
range of other factors.
�y It is often feasible to establish market 

value for assets that can be readily trans-
ferred, such as vehicles and equipment.
�y )RU�ȴ[HG�DVVHWV�LW�PD\�EH�SRVVLEOH�WR�

establish a market value for a facility en-
compassing multiple assets by observing 
the price established for a proposed or 
actual privatization concession.
�y Where a market value has been estab-
OLVKHG�LW�LV�VSHFLȴF�WR�D�JLYHQ�DVVHW�RU�IDFLO-
ity and cannot be readily applied to other 
assets without accounting for the key 
value drivers. Examples of these drivers 
are discussed above for the case of a toll 
road concession.
�y 7KH�ȴQDQFLQJ�RI�D�WUDQVDFWLRQ�LV�H[WUHPH-

ly important in the case of large-scale 
transactions such as toll road conces-
sions. This complicates the process of 
using the price of such a transaction for 
asset management applications where 
GHWDLOV�FRQFHUQLQJ�KRZ�ZRUN�LV�ȴQDQFHG�
are largely immaterial.
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Chicago  
Skyway
The Chicago Skyway was purchased by 
&DOXPHW�&RQFHVVLRQ�3DUWQHUV�//&�LQ�������
This example demonstrates Canadian 
pension funds’ appetite for mature U.S. 
infrastructure assets that have complet-
ed construction and have a demonstrated 
operating history – thus reducing risk to a 
level commensurate with a pension funds’ 
appetite. The original capital structure 
included a combination of equity and debt 
DV�VKRZQ�EHORZ��ΖQ�������WKH�VWUXFWXUH�
ZDV�UHȴQDQFHG�WR�LQFOXGH�DGGLWLRQDO�GHEW�
WR�OHYHUDJH�WKH�DVVHW��7KH������VDOH�WR�
Calumet Concession Partners LLC to-
taled $2.8 billion including the sources of 
funding provided below. The term of the 
concession did not change when Calumet 
purchased the original equity stake in the 
concessionaire.

Original capital structure: $882 million equi-
ty; $948 million bank loan

�����UHȴQDQFLQJ��$510 million equity; $961 
million capital appreciation bonds; $439 million 
current interest bonds; $150 million subordi-
nate bank debt

�����VDOH� $1.5 billion equity; $1.26 billion bank 
debt
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Calculation Steps
The process for applying the market perspective to asset valuation is summa-
rized below.
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Calculating Initial Value 
Market Value

6WHSb��bEstablish Whether a Competitive Market Exists 
Evaluate whether a market exists for a given asset or group of assets. A 
market is likely to exist in cases where the asset can be readily transferred 
between owners, such as for vehicles and equipment. A market may exist if 
a private concession has been proposed or implemented. The market can be 
competitive if there are multiple potential buyers and/or multiple sellers in 
the market.

6WHSb��bIdentify Applicable Assets 
6SHFLI\�WKH�VSHFLȴF�DVVHWV�IRU�ZKLFK�D�PDUNHW�SULFH�FDQ�EH�HVWDEOLVKHG��ΖQ�WKH�
case where value is established through the price of a private concession, the 
SULFH�PD\�EH�VSHFLȴF�WR�D�VPDOO�JURXS�RI�DVVHWV�Ȃ�H�J���WKH�SDYHPHQW�DQG�EULGJ-
es that are part of a toll facility.

6WHSb��b$GMXVW�WKH�0DUNHW�3ULFH�IRU�ΖQȵDWLRQ 
ΖI�WKH�PDUNHW�SULFH�LV�QRW�FXUUHQW��LW�VKRXOG�EH�DGMXVWHG�IRU�LQȵDWLRQ��6HH�
$SSHQGL[���%�IRU�D�GLVFXVVLRQ�RI�WKH�WUHDWPHQW�RI�LQȵDWLRQ��2QFH�WKH�PDU-
ket price has been adjusted, it represents the current value for the selected 
assets.

6WHSb��bValue Other Assets Using the Replacement Cost Method 
Where market price can be calculated for only a subset of the assets being in-
cluded in a calculation, the initial value for other assets should be calculated 
using the current replacement cost approach.
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Economic Value
Overview
7KH�HFRQRPLF�SHUVSHFWLYH�GLHUV�VLJQLȴFDQWO\�IURP�WKH�FRVW�DQG�PDUNHW�SHU-
spectives due to the way it compares the value of an improvement to a baseline. 
With the other perspectives baseline values are established, but with the eco-
nomic perspective the baseline is not a starting point for future valuation via 
treatments or depreciation. Instead, the baseline is compared to the improve-
ment value, or the total net incremental value to the public brought about by 
EXLOGLQJ�D�JLYHQ�DVVHW�RU�IDFLOLW\�UHODWLYH�WR�QRW�GRLQJ�VR��'HSUHFLDWLRQ�DQG�WKH�
impact of treatments are inherently included within the user and externality val-
ues. Furthermore, unlike the case of the other perspectives, the economic per-
spective incorporates both user and non-user impacts, positive and negative.

With the economic perspective, historic data on the use and economic value of 
an asset mark trends for the current economic value. With this perspective, the 
FXUUHQW�DVVHW�LV�SUHVHQWHG�DV�WKH�EDVHOLQH��DQG�DQ\�FKDQJHV�WR�WKH�DVVHW�Ȃ�VXFK�
DV�PDLQWHQDQFH��UHDOLJQPHQW��RU�GHFRPPLVVLRQ�Ȃ�DUH�JLYHQ�YDOXH�UHODWLYH�WR�WKH�
EHQHȴWV�DQG�FRVWV�WKH\�SURYLGH�WR�WKH�SXEOLF��ΖQ�WKH�FDVHV�RI�URDGZD\�FRQVWUXF-
tion or decommission, an asset’s value is assessed by comparing the total future 
opportunities an asset generates with the opportunities created by alternative 
land uses.

Establishing Value
$OWKRXJK�WKH�PHWKRGV�IRU�REWDLQLQJ�WKH�EHQHȴWV�DQG�FRVWV�FDQ�EH�FRPSOLFDWHG��
the outcome is simple. If the public experiences a net gain in value due to the 
roadway investments, then these investments are worthwhile. While economic 
theory provides a reasonable methodology for assessing the net value of these 
investments, the challenge is determining how the public values changes to 
roadways or other transportation assets.

Members of the public do not value a transportation asset equally, nor do they 
prioritize the same value categories. The size and geographical range of the 
LPSDFWHG�FRPPXQLW\�LV�XQLTXH�IRU�HDFK�DVVHW��$V�WKH�VLJQLȴFDQFH�RI�WKH�WUDQV-
portation system increases the impacted range also increases. For example, the 
SHRSOH�DQG�EXVLQHVVHV�ZKR�JDLQ�IURP�FKDQJHV�WR�DQ�LQWHUVWDWH�IUHHZD\�Ȃ�ERWK�
FXUUHQW�DQG�SRWHQWLDO�IXWXUH�XVHUV�Ȃ�FRXOG�OLYH�LQ�WKH�VDPH�FLW\�RU�WKH\�FRXOG�OLYH�
a thousand miles away from each other. Meanwhile, only the residences located 
FORVH�WR�WKH�IUHHZD\�ZLOO�H[SHULHQFH�ȴUVWKDQG�WKH�QHJDWLYH�LPSDFWV�RI�QRLVH�DQG�
emissions, especially if those externalities lower property values.

Establishing the value for improvements to a transportation asset begins with 
recognizing its role in people’s lives and business activities. Transportation 
assets allow people and goods to travel faster, safer, and more conveniently. 
They enhance route options via improved network connectivity and create new 
links to destinations previously inaccessible or at least for which access was 
FRVW�SURKLELWLYH��%ULGJHV��HVSHFLDOO\�PDMRU�RQHV��DUH�VSHFLDO�FDVHV�EHFDXVH�WKH\�
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VLJQLȴFDQWO\�HQKDQFH�FRQQHFWLYLW\�DQG�RYHUFRPH�SK\VLFDO�WUDQVSRUWDWLRQ�EDUUL-
HUV��+LJKZD\V�DOVR�FUHDWH�D�VHFRQGDU\�EHQHȴW�E\�HVWDEOLVKLQJ�SXEOLF�ULJKW�RI�ZD\�
that allows utilities (e.g., energy, water, and communications), to expand connec-
tivity and capacity for communities.

An asset’s total economic value accounts for all uses and location characteristics 
that could positively or negatively impact people and businesses. The scale of 
EHQHȴWV�LV�GHWHUPLQHG�E\�WKH�YROXPH�RI�YHKLFXODU�WUDYHO�LQ�WKH�FDVH�RI�KLJKZD\V�
and person travel for transit. This volume is relatively easy to estimate from 
WUDɝF�FRXQWV��%XLOGLQJ�XSRQ�WKH�WUDɝF�FRXQWV��VRSKLVWLFDWHG�PRGHOV��VXFK�DV�
travel demand models, predict how physical changes to a facility or network 
impact travel characteristics such as volume, frequency, vehicle occupancy, and 
trip scheduling.

Principles of Economic Valuation
Several important principles are applied in all economic valuations. First, it is 
LPSRUWDQW�WR�LGHQWLI\�WKH�SRWHQWLDO�HHFWV�RI�D�SURMHFW�DWWULEXWDEOH�WR�LWV�FRVWV��$�
FOHDU�GHȴQLWLRQ�RI�WKH�LPSDFWV�IURP�WKH�SURMHFW�LV�FUXFLDO�IRU�FRUUHFWO\�HVWLPDWLQJ�
WKH�EHQHȴWV��7KLV�VHUYHV�WR�DYRLG�GRXEOH�FRXQWLQJ�WKH�SURMHFWȇV�EHQHȴWV�DQG�
GLVEHQHȴWV��$QRWKHU�SULQFLSOH�RI�HFRQRPLF�YDOXDWLRQV�LV�WR�FRPSXWH�WKH�SUHVHQW�
YDOXH�RI�IXWXUH�FRVWV�DQG�EHQHȴWV��HQDEOLQJ�FRPSDULVRQV�ZLWK�D�FRPPRQ�EDVLV�
of understanding. The discount rate, which brings future values into present 
YDOXH��FDQ�KDYH�D�QRQ�WULYLDO�LQȵXHQFH�RQ�WKH�DQDO\VLV�RI�GLHUHQW�SURMHFWV��
depending on the timing and magnitudes of the project impacts. As a result, the 
selection of the discount rate becomes an important policy decision and consid-
eration for sensitivity analyses. These and other issues are discussed more fully 
LQ�$SSHQGL[���$�

Comparative Contexts for Asset Management
$VVHW�PDQDJHPHQW�DVVHVVPHQWV�GLHU�IURP�FDSLWDO�SURMHFWV�LQYROYLQJ�QHZ�FRQ-
struction, but still require a comparison to reveal their value. Asset value may 
QHHG�WR�EH�FDOFXODWHG�LQ�VHYHUDO�GLHUHQW�FRQWH[WV�LQFOXGLQJ�
�y Maintenance activities for one or more assets
�y Physical changes to a particular asset that could impact its future uses
�y System-wide assessments for an entire class of transportation assets (e.g., 

Interstate).

Maintenance Activities. $Q�HFRQRPLF�PHDVXUH�RI�YDOXH�FDQ�DVVHVV�WKH�GLHU-
HQFH�LQ�YDOXH�REWDLQHG�E\�XVHUV�DW�GLHUHQW�OHYHOV�RI�VHUYLFH�IRU�URDGZD\�VXUIDF-
es or safety features. The user value is measured by comparing an enhanced 
level of maintenance against the current conditions. Principal measures of user 
value are travel speeds along with vehicle operating and maintenance costs, 
which increase with poor road quality. There is an extensive collection of litera-
ture studying the impacts of road quality on users (32)��+RZHYHU��LQ�SUDFWLFH��WKH�
incremental economic value of improved maintenance is relatively low com-
pared to the value measured via the cost approach.
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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�DHFW�
LWV�XVH��&KDQJHV�LQFOXGH�XVHU�RULHQWHG�LPSURYHPHQWV�VXFK�DV�FDSDFLW\��H�J���ZLG-
ening, overpasses, and truck lanes), operational improvements (e.g., interchange 
improvements, shoulders, and auxiliary lanes), and access (e.g., decommission-
ing, one-way streets, ramps) that aim to alleviate congestion, improve safety, or 
serve other agency goals. Economic valuations of such physical changes rely on 
IRUHFDVWHG�FKDQJHV�LQ�WUDɝF�SDWWHUQV�FRPSDUHG�WR�D�EDVHOLQH�WKDW�DFFRXQWV�IRU�
future uses under the current design. The value of these physical changes is es-
WLPDWHG�E\�GLHUHQFHV�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 
system-wide perspective by examining the next best alternative road class. 
+RZHYHU��WKLV�LV�XVXDOO\�D�FRQWULYHG�H[HUFLVH��DQG�RHUV�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. 
Each type of roadway has a common set of characteristics, including average 
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�GLHUHQFHV�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 
by potentially increased travel cost or crash risk. This same approach could be 
applied for other roadway classes too. The use of local neighborhood roads in 
a car can be compared with an option to ride a bike or walk to a destination. 
These with- or without- asset evaluations require data on the use of a facility as 
well as data on opportunities created by eliminated vehicle use.

Calculation Steps
The process for applying the economic perspective to asset valuation is summa-
rized in the following section.
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Calculating Initial Value 
Economic Value

6WHSb��b'HȴQH�WKH�$VVHVVPHQW�6FRSH 
(VWDEOLVK�WKH�VHW�RI�DVVHWV�WR�EH�DQDO\]HG��'HȴQH�WKH�ZLWK��DQG�ZLWKRXW�SURM-
ect contexts. Demarcate the breadth of the analysis geographically and 
temporally.

6WHSb��bIdentify Potential Impacts 
Select the variables, or categories of impact, which will have an impact on the 
XVHU�DQG�QRQ�XVHU�EHQHȴWV�DQG�GLVEHQHȴWV��&RQVLGHU�WKH�FKDUDFWHULVWLFV�RI�
the asset, its users, and the community surrounding it. Options include travel 
time, vehicle operating costs, safety, pollution, asset maintenance, and wider 
community impacts, among others. 

6WHSb��bEvaluate and Collect the Data 
Assess the data necessary to measure the potential impacts. Understand the 
WUDGH�RV�EHWZHHQ�VWURQJHU�GDWD�FROOHFWLRQ�DQG�FROOHFWLRQ�FRVWV��)RU�WKH�FKR-
sen datasets, convert the impact categories into impact factors and impact 
value per unit.

6WHSb��bProject System Use 
8VH�FXUUHQW�DQG�KLVWRULF�WUDɝF�RU�SDVVHQJHU�FRXQWV�WR�XQGHUVWDQG�WKH�WUHQGV�
in the volume of vehicles and passengers. Predict the use of the system with 
and without investment, such as through use of a travel demand model.

6WHSb��bCalculate the Economic Value 
Using the output of the demand models and the impact data, weigh the ben-
HȴWV�DQG�FRVWV�RI�WKH�ZLWK��DQG�ZLWKRXW�SURMHFW�FRQWH[WV��0RQHWL]H�LPSDFWV�
DQG�DSSO\�D�GLVFRXQW�UDWH�WR�EULQJ�EHQHȴWV�DQG�FRVWV�LQWR�SUHVHQW�YDOXH��DQG��
if assessing a large transportation asset, account for the residual value at the 
end of the time period. Compare the two project scenarios to understand the 
value of the proposed changes.



The following are hypothetical examples illustrating application of the steps 
GHVFULEHG�LQ�6HFWLRQ�����

Example 4-1. Replacement Cost
For pavement an agency decides to based its calculation of initial asset value on 
reconstruction cost using pavement lane miles as the unit of measure. Table 4-2 
shows the data obtained to compute a unit cost for pavement in millions of dol-
lars per lane mile for a given subtype and network. The table lists data for a set 
of pavement reconstruction projects. For each it shows the project year, quanti-
ty of pavement reconstructed in lane miles, project cost in year of expenditure 
GROODUV��DQG�SURMHFW�FRVW�LQ������GROODUV��3URMHFW�FRVWV�ZHUH�LQȵDWHG�WR������FRVWV�
XVLQJ�WKH�(QJLQHHULQJ�1HZV�5HFRUG��(15��&RQVWUXFWLRQ�&RVW�ΖQGH[��

7KH�UHVXOW�LV�D�XQLW�FRVW�RI������PLOOLRQ�SHU�ODQH�PLOH��+RZHYHU��LQ�UHDOLW\�WKHUH�LV�D�
VLJQLȴFDQW�GLHUHQFH�LQ�FRVWV�EHWZHHQ�WKH�GLHUHQW�SURMHFWV��ZLWK�PRVW�SURMHFWV�
LQ�WKH�UDQJH�RI����WR����PLOOLRQ�DQG�D�VPDOO�QXPEHU�RI�PRUH�H[SHQVLYH�SURMHFWV��
This may suggest a need to group pavements by system or surface type to bet-
ter account for this variability.

Section 4.3

Examples
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Table 4-2. Example Data for Past Pavement Reconstruction Projects 
Project Year Description Cost ($M) Lane Miles 

(LM)
Unit Cost 

(2020 $M/LM)
Year of  

Expenditure
2020

1 2010 Route 80 MP 1.9 52.6 68.5 24.0 2.9

2 2016 Route 84 MP 0.6 13.5 15.0 3.6 4.2

3 2007 Route 92 MP 2.6 27.0 38.9 10.2 3.8

4 2011 Route 101 MP 4.7 35.6 45.0 6.3 7.1

5 2005 Route 101 MP 7.1 180.0 277.2 32.0 8.7

6 2014 Route 104 MP 18.6 25.7 30.1 4.2 7.2

7 2009 Route 104 MP 19.9 12.0 16.1 1.8 8.9

8 2017 Route 680 MP 5 42.1 45.0 19.6 2.3

9 2013 Route 680 MP 12 28.3 34.0 8.0 4.3

10 2018 Route 780 MP 15.5 28.0 29.0 9.2 3.2

Total 598.8 118.9 5.0
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Example 4-2. Historic Cost
An agency decides that to maintain con-
sistency with its financial reporting, the 
agency should use historic costs rather 
than current replacement cost. However, 
historic cost data are not consistently 
available. Thus, the agency decides to use 
the Wooster Method to estimate historic 
costs. Table 4-3 shows the application of 
this method for a selected set of assets 
using unit cost of $5 million per lane mile 
(as obtained in Example 4-1). The unit cost 
developed as described in Example 4-1 is 
applied and deflated to estimate historic 
costs. In this hypothetical example the 
total replacement cost is $3.9 billion in 
constant 2020 dollars and $2.0 billion in 
year of expenditure (historic) dollars.

Example 4-3. Market Value
A transit agency has a fleet of over-the road transit buses purchased at different 
times from the same manufacturer. The agency seeks to establish the value of 
these buses using market value. Table 4-4 is a list of used coach buses from a 
selected manufacturer available for sale from an online bus reseller.  It shows 
the age, mileage and price of each bus offered for sale.

The agency uses the data in the table 
to construct a simple linear model for 
predicting the price of a used bus. In this 
case, price is predicted as a function of 
age using the following relationship:

Figure 4-2 shows the resulting model.

Note that alternative models were tested 
including both mileage and age, and sub-
stituting mileage for age. In this case the 
age-based model provides the best fit. In 
practice price may depend on a number 
of age, mileage, and other variables.
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Table 4-3. Estimation of Historic Costs of Pavement  
Reconstruction 
Route Lane 

Miles 
(LM)

Year 
Const.

Cost ($M)

2020 Historic

11 96 2001 480.0 265.5

11 128 2004 640.0 397.1

22 72 1989 360.0 144.9

22 192 1996 960.0 470.5

33 32 2000 160.0 86.8

44 44 2003 220.0 128.4

44 8 1997 40.0 20.3

55 128 1990 640.0 264.1

66 28 2001 140.0 77.4

77 52 1999 260.0 137.4

Total 3,900.0 1,992.7

Table 4-4. Over-the-Road Coach Buses Available for a 
Selected Manufacturer and Reseller 
Bus Age 

(years)
Mileage Price ($)

1 7 650,000 239,900

2 9 181,000 234,900

3 12 288,000 149,900

4 14 305,000 204,900

5 14 399,899 239,900

6 15 350,000 220.0

7 18 550,567 40.0

8 22 not listed 640.0
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Example 4-4. Economic Value
An agency is interested in using asset value to help prioritize reconstruction 
of a set of bridges to improve resilience. After discussing the cost, market and 
economic perspectives on asset value, agency leadership determines that the 
economic perspective is needed for this application. This perspective can help 
compare the benefits to society of reconstructing  different bridges. Agency 
staff adapt the bridge screening approach established in FHWA’s National Bridge 
Investment Analysis System (NBIAS) to estimate asset value (32).

The approach used by NBIAS is to calculate the benefit of a bridge as the sav-
ings in travel and operating costs relative to that which would be incurred if all 
vehicles were detoured around the bridge. The calculation is made for autos and 
trucks and summed over time, applying a discount rate. The approach utilizes 
data available for U.S. highway bridges in the National Bridge Inventory (NBI) 
along with a small number of additional parameters. 
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Figure 4-2. Price and Age of Used Over-the-Road Coach Buses 
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The following equations detail the calculation:

where:

Ba = Annual user cost of detouring around the bridge, representing the disben-
HȴW�RI�UHPRYLQJ�WKH�EULGJH�IURP�VHUYLFH�

T�  � $'7�RQ�WKH�EULGJH�

W = Truck percent, expressed as a number between 0 and 100;

L�  � 'HWRXU�OHQJWK��1%Ζ�ΖWHP�����

&Ɍtl�  � 'LVWDQFH�EDVHG�GHWRXU�FRVW�IRU�WUXFNV�

&Ɍth = Time-based detour cost for trucks (dollars per hour);

&Ɍcl�  � 'LVWDQFH�EDVHG�XQLW�GHWRXU�FRVW�IRU�DXWRV�

&Ɍch = Time-based detour cost for autos (dollars per hour);

Vd�  � 'HWRXU�VSHHG�

B = Total user cost of detour;

N = Number of years in the user cost accrual period; and

G�  � 'LVFRXQW�IDFWRU��7KLV�IDFWRU�LV�HTXDO�WR������r) where r is the discount rate.
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This section provides examples of “emerging,” “strengthening,” and “ad-
vanced” practices with respect to calculation of initial asset value. Maturity 
OHYHOV�DUH�GHȴQHG�IRU�HDFK�RI�WKH�IRXU�DSSURDFKHV�GHȴQHG�LQ�WKH�JXLGDQFH��ΖQ�
the table an emerging practice is one that supports the guidance with minimal 
complexity, an advanced practice illustrates a “state of the art” example in which 
an agency has addressed some aspect of the asset value calculation in a com-
prehensive manner, and strengthening practice lies between these two levels.

Section 4.4

Practice Assessment

Chapter 4. Initial Asset Value
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Practice 
Area

Maturity 
Level

Description

Replacement 
Cost  
Calculation

Emerging Unit replacement costs are established by asset class/component using 
expert judgement and/or industry defaults.

Strengthening Unit replacement costs are established through a one-time analysis of 
SURMHFW�GDWD�DQG�XSGDWHG�LQ�VXEVHTXHQW�\HDUV�EDVHG�RQ�LQȵDWLRQ�

Advanced Unit replacement costs are established through a well-documented process 
that includes: analysis of project data; assessment of how assets should be 
grouped for analysis (e.g., by system, material and/or surface type); and a 
GHȴQHG�XSGDWH�F\FOH��H�J���RQFH�HYHU\���WR���\HDUV��

Historic  
Cost  
Calculation

Emerging Neither historic costs nor asset age can be reliably obtained at an asset level. 
Overall expenditures by work type and system are used as the basis for 
FDOFXODWLQJ�DVVHW�YDOXH�ZLWKRXW�UHODWLQJ�H[SHQGLWXUHV�WR�VSHFLȴF�DVVHWV�

Strengthening An asset inventory is available detailing asset age. Historic costs are not 
reliably tracked by asset but can be estimated using unit replacement costs 
and asset age

Advanced Actual costs of construction/asset purchases are tracked by asset.

Market  
Value  
Calculation

Emerging Market value is estimated based on expert judgement and/or industry 
defaults.

Strengthening Market value is established through a one-time analysis of asset resale or 
RWKHU�GDWD�DQG�XSGDWHG�LQ�VXEVHTXHQW�\HDUV�EDVHG�RQ�LQȵDWLRQ�

Advanced Market value is established through a well-documented process that 
includes: analysis of asset resale or other data; assessment of how assets 
should be grouped for analysis (e.g., by system, material and/or surface type); 
DQG�D�GHȴQHG�XSGDWH�F\FOH��H�J���RQFH�HYHU\���WR���\HDUV��

Economic 
Value  
Calculation

Emerging Calculations of economic value rely on estimates of detour distance and 
speed to estimate changes in user costs from addition or removal of an asset, 
but do not attempt to quantify the impact of changes in travel demand.

Strengthening Calculations of economic value rely on estimates of detour distance and 
speed to calculate changes in user costs from addition or removal of an asset. 
7KH�HODVWLFLW\�RI�WUDYHO�GHPDQG�LV�XVHG�WR�HVWLPDWH�FKDQJHV�LQ�WUDɝF�YROXPHV�

Advanced Calculations of economic value utilize travel demand models to quantify 
impacts of potential changes to the network from addition or removal of an 
asset.




