
Section 7.1 
Calculating Value for Groups of Assets describes how the asset value cal-
culation may be applied to groups of assets. It includes a discussion on the 
potential errors and challenges of aggregation and the treatment of uncer-
tainty. The section also provides steps for completing the calculation. 

Section 7.2 
Preparing Financial Statements addresses the application of asset value in 
ȴQDQFLDO�VWDWHPHQWV�DQG�H[SODLQV�KRZ�WR�UHVROYH�GLVFUHSDQFLHV�EHWZHHQ�WKH�
DSSURDFKHV�XVHG�LQ�ȴQDQFLDO�UHSRUWLQJ�DQG�7$0�

Section 7.3
Asset Value-Related Measures introduces a set of additional supporting 
measures that are related to asset value.

Section 7.4 
Practice Assessment SURYLGHV�H[DPSOHV�RI�HPHUJLQJ��VWUHQJWKHQLQJ��DQG�
DGYDQFHG�SUDFWLFHV�IRU�WKH�FDOFXODWLRQ�RI�FXUUHQW�YDOXH��WKH�SUHSDUDWLRQ�RI�
EDODQFH�VKHHWV��DQG�WKH�GHWHUPLQDWLRQ�RI�RWKHU�DVVHW�YDOXH�UHODWHG�PHDVXUHV�
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Once one has established all of the parameters for the asset val-
ue calculation, the task remains to calculate value for individual 
assets or groups of assets. One should compare the asset value 
FDOFXODWHG�WR�WKDW�XVHG�IRU�ȴQDQFLDO�UHSRUWLQJ��ΖQ�DGGLWLRQ�WR�FDO-
culating overall value, one may calculate other supporting mea-
sures, such as the cost to maintain value, asset sustainability 
ratio, asset consumption ratio, and others. 

Chapter 7

Measure Calculation



The discussion of how to calculate asset value has thus far focused on how to 
perform the calculation for a single asset or asset component. This section ad-
dresses the question of how to perform the calculation for groups of assets. The 
following subsections provide an overview of the calculation process and key 
LVVXHV��DQG�UHFRPPHQGHG�FDOFXODWLRQ�VWHSV�

Overview
The steps detailed in Chapter 3 to 6 detail all of the building blocks of the asset 
value calculation. The only remaining step to calculate the value of a given asset 
or component at time t is to subtract depreciation from the initial asset value :

ΖQ�SUDFWLFH��KRZHYHU��WKH�FDOFXODWLRQ�GRHV�QRW�VWRS�WKHUH��)RU�PRVW�DSSOLFDWLRQV�
RQH�VHHNV�WR�FDOFXODWH�WKH�YDOXH�IRU�PXOWLSOH�DVVHWV�DQG�DVVHW�FODVVHV��UHTXLULQJ�
VRPH�IRUP�RI�DJJUHJDWLRQ��$OVR��RQH�VKRXOG�LGHDOO\�DFFRXQW�IRU�WKH�IDFW�WKDW�
WKHUH�LV�LQKHUHQW�XQFHUWDLQW\�LQ�WKH�FDOFXODWLRQV�RI�DVVHW�YDOXH��SDUWLFXODUO\�LI�
WKH\�DUH�SURVSHFWLYH��SUHGLFWLRQV�RI�IXWXUH�YDOXH��UDWKHU�WKDQ�UHWURVSHFWLYH��$G-
ditional analysis may be required to address these and other issues.

1RWH�WKDW�GHSUHFLDWLRQ�VKRXOG�QHYHU�H[FHHG�WKH�LQLWLDO�YDOXH�RI�WKH�DVVHW�RU�
component. This and other calculation issues may arise depending on the level 
RI�GHWDLO�DW�ZKLFK�FDOFXODWLRQV�DUH�SHUIRUPHG��GHWHUPLQDWLRQ�RI�KRZ�GLHUHQW�
WUHDWPHQWV�DUH�LQFRUSRUDWHG�LQ�WKH�FDOFXODWLRQV��DQG�DSSURDFK�XVHG�IRU�FRPSR-
nentization (discussed in Chapter 3).

Asset Aggregation
$JJUHJDWLQJ�DVVHW�YDOXH�FDOFXODWLRQV�FDQ�EH�DFFRPSOLVKHG�LQ�WZR�EDVLF�ZD\V��
either the asset value calculation is performed for individual assets or compo-
QHQWV�DQG�WKHQ�WKH�UHVXOWV�DUH�DJJUHJDWHG��RU�DVVHWV�DUH�JURXSHG�WRJHWKHU�IRU�
DQDO\VLV�ȴUVW�DQG�WKH�FDOFXODWLRQ�RI�YDOXH�LV�SHUIRUPHG�DW�DQ�DJJUHJDWH�OHYHO�

3HUIRUPLQJ�FDOFXODWLRQV�RQ�DJJUHJDWHG�GDWD�LV�SUHIHUDEOH��DV�GRLQJ�VR�VDYHV�
HRUW��+RZHYHU��LW�LV�LPSRUWDQW�QRW�WR�LQWURGXFH�HUURUV�LQ�WKH�FDOFXODWLRQ�SURFHVV�
by over-aggregating. When data are aggregated one relies on averaging to ob-
tain an aggregate result. Provided the groups of assets are homogenous in their 
FKDUDFWHULVWLFV�DQG�DOO�RI�WKH�XQGHUO\LQJ�UHODWLRQVKLSV�EHLQJ�PRGHOHG�DUH�OLQHDU��
WKHQ�RQH�FDQ�DJJUHJDWH�SULRU�WR�FDOFXODWLQJ�YDOXH��+RZHYHU��LI�WKHUH�LV�D�ODFN�RI�
KRPRJHQHLW\�RU�QRQ�OLQHDU�HHFWV�WKHQ�DJJUHJDWLQJ�FDQ�LQWURGXFH�HUURUV��([DP-

Section 7.1

Calculating Value for Groups of 
Assets

Chapter 7. Measure Calculation
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ples of situations where aggregation may not be appropriate include:
�y ΖQLWLDO�FRVWV�DUH�FDOFXODWHG�XVLQJ�D�PRUH�FRPSOH[�PHWKRG�WKDQ�D�VLPSOH�XQLW�

cost; 
�y ΖQLWLDO�FRVWV�DUH�FDOFXODWHG�XVLQJ�D�VLPSOH�XQLW�FRVW��EXW�WKLV�XQLW�FRVWV�YDULHV�
IRU�GLHUHQW�DVVHWV�LQ�WKH�JURXS�
�y 8VHIXO�OLYHV�YDU\�IRU�GLHUHQW�DVVHWV�LQ�WKH�JURXS�
�y Depreciation is non-linear; 
�y $Q�DVVHW�FRQVLVWV�RI�PXOWLSOH�FRPSRQHQWV�ZLWK�GLHUHQW�DJHV�DQG�XVHIXO�OLYHV��

but is being valued at the asset level rather than component level; and/or
�y One or more assets or components are fully depreciated.

Table 7-1�LOOXVWUDWHV�WKH�LVVXH��+HUH�YDOXH�LV�FDOFXODWHG�XVLQJ�DJH�EDVHG�GHSUH-
FLDWLRQ�IRU�DVVHWV�$�DQG�%��7KH�FDOFXODWLRQ�LV�SHUIRUPHG�VHSDUDWHO\�IRU�ERWK��
and then at an aggregate level combining the two assets. The table shows the 
LQLWLDO�YDOXH�RI�HDFK�DVVHW��DQG�WKH�DFFXPXODWHG�GHSUHFLDWLRQ��ΖW�DOVR�VKRZV�WKH�
FXUUHQW�YDOXH��ZKLFK�LV�WKH�LQLWLDO�YDOXH�OHVV�GHSUHFLDWLRQ��:KHQ�WKH�FDOFXODWLRQ�LV�
performed separately for each asset the total current value is calculated as $8.2 
PLOOLRQ��+RZHYHU��ZKHQ�$�DQG�%�DUH�WUHDWHG�DV�D�VLQJOH�DVVHW��WKH�YDOXH�FDOFXODW-
ed is $4.2 million – substantially less!

The culprit responsible for the error in this case is the treatment of depreciation. 
$VVHW�%�LV�ROGHU�WKDQ�WKH�XVHIXO�OLIH�RI����\HDUV��DQG�WKXV�IXOO\�GHSUHFLDWHG��2QFH�
an asset is fully depreciated its value is assumed to be equal to its residual value 
DQG�QRW�DOORZHG�WR�EHFRPH�QHJDWLYH��7KLV�HHFW�LV�FRUUHFWO\�DFFRXQWHG�IRU�ZKHQ�
WKH�FDOFXODWLRQV�DUH�SHUIRUPHG�E\�DVVHW��EXW�LJQRUHG�LQ�WKH�DJJUHJDWH�FDOFXOD-
tion in which the average age is used.

8OWLPDWHO\��HVWDEOLVKLQJ�WKH�FRUUHFW�OHYHO�RI�DJJUHJDWLRQ�UHTXLUHV�FDUHIXO�FRQVLG-
HUDWLRQ�RI�WKH�DSSURDFK�DQG�H[SHULHQFHG�MXGJHPHQW�WR�GHWHUPLQH�WKH�DSSURSUL-
ate level of detail based on the approach and the asset characteristics.
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Table 7-1. Approaches for Calculating Depreciation 
Measure A B Total if Calculated 

by Asset
Total if Assets are 

Aggregated

Initial Value ($ million) 11.0 22.0 33.0 33.0

Residual Value ($ million) 1.0 2.0 3.0 3.0

Age (years) 24 60 N/A 48

Useful Life (years) 50 50 N/A 50

Depreciation ($ million) 4.8 20.0 24.8 28.8

Current Value ($ million) 6.2 2.0 8.2 4.2
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Treatment of Uncertainty
The quantitative approaches described in this guide are deterministic – they 
assume that calculation parameters are known with certainty. In reality key 
SDUDPHWHUV�DUH�VXEMHFW�WR�XQFHUWDLQW\�DQG�HUURU��SDUWLFXODUO\�ZKHQ�DQ�DQDO\VLV�LV�
SHUIRUPHG�DW�DQ�DJJUHJDWH�OHYHO��)RU�H[DPSOH�
�y 7UHDWPHQW�FRVWV�DQG�HHFWV�FDQ�EH�KLJKO\�YDULDEOH�DQG�GHSHQGLQJ�RQ�D�ODUJH�

number of factors.
�y )XWXUH�DVVHW�GHWHULRUDWLRQ�LV�XQFHUWDLQ��DQG�VXEMHFW�WR�FKDQJHV�DV�D�UHVXOW�RI�
FKDQJLQJ�WHFKQRORJ\��WKH�FKDQJLQJ�FOLPDWH��DQG�P\ULDG�RWKHU�IDFWRUV�
�y )XWXUH�WUDɝF�OHYHO�RI�XVH�ZLOO�GULYH�WKH�EHQHȴWV�REWDLQHG�IURP�DQ�DVVHW�DQG�

also depend on economic and demographic factors well outside of the con-
trol of an asset manager.
�y (FRQRPLF�SDUDPHWHUV�VXFK�DV�LQȵDWLRQ��WKH�GLVFRXQW�UDWH��DQG�WKH�YDOXH�RI�
WLPH�DUH�VXEMHFW�WR�XQFHUWDLQW\�DQG�PD\�EH�FRPSXWHG�GLHUHQWO\�GHSHQGLQJ�
on one’s assumptions.

ΖQ�FHUWDLQ�UHVSHFWV��FDOFXODWLQJ�DVVHW�YDOXH�DW�DQ�DJJUHJDWH�OHYHO�FDQ�KHOS�DG-
dress some of the inherent uncertainties underlying the calculations given 
SDUDPHWHUV�VXFK�DV�WUHDWPHQW�FRVWV�DQG�WUHDWPHQW�HHFWV�DUH�RIWHQ�GHULYHG�DW�
WKLV�OHYHO��$VVHW�OHYHO�FDOFXODWLRQV�PD\�EH�PRUH�SUHFLVH�Ȃ�EXW�QR�PRUH�DFFXUDWH�Ȃ�
if they rely on highly variable parameters derived through observations of large 
populations of assets.

$�QXPEHU�RI�DSSURDFKHV�KDYH�EHHQ�GHYHORSHG�IRU�KDQGOLQJ�XQFHUWDLQW\�LQ�
numeric calculations. Uncertainty is inevitable in calculations of asset value; the 
question for the analyst is whether the level of uncertainty is tolerable given the 
manner in which the results of the calculation will be used. The approach rec-
RPPHQGHG�KHUH�LV�WR�DFNQRZOHGJH�ZKHUH�XQFHUWDLQW\�H[LVWV��DQG�Ȃ�LI�VXɝFLHQW�
time and resources are available – perform sensitivity analyses to show the de-
gree to which changes in key parameters would impact the results of the anal-
\VLV��)RU�FDOFXODWLRQV�RI�FXUUHQW�YDOXH��WKH�DQDO\VLV�PD\��DW�D�PLQLPXP��LQFOXGH�
WHVWLQJ�WKH�LPSDFW�RI�FKDQJHV�LQ�DVVHW�XVHIXO�OLIH��)RU�SUHGLFWLRQV�RI�IXWXUH�YDOXH�
an accompanying sensitivity analysis should also address changes in treatment 
FRVWV�DQG�DQ\�HFRQRPLF�SDUDPHWHUV�XVHG�LQ�WKH�FDOFXODWLRQ�DSSURDFK��H�J���WKH�
GLVFRXQW�UDWH��LI�DSSOLFDEOH��

Calculation Steps
The following steps are recommended for calculating current asset value for 
one or more asset classes and components. These build on the results of prior 
VWHSV�IRU�HVWDEOLVKLQJ�WKH�VFRSH�RI�WKH�DQDO\VLV��VHOHFWLQJ�WKH�LQLWLDO�YDOXH�FDOFXOD-
WLRQ�DSSURDFK��LGHQWLI\LQJ�WUHDWPHQWV��DQG�VHOHFWLQJ�WKH�GHSUHFLDWLRQ�DSSURDFK�

7-4

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



Chapter 7. Measure Calculation  /  Section 7.1 Calculating Value for Groups of Assets

7-5

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

Calculating Value 
for Groups of Assets

6WHSb���Review the Level of Detail in the Calculations 
Review the decisions made on the level of detail in the asset value calcula-
tion made in Step 1. Combine assets to perform a more aggregated analysis if 
IHDVLEOH�ZLWKRXW�VLJQLȴFDQWO\�LPSDFWLQJ�WKH�UHVXOWV��'LVDJJUHJDWH�WKH�DQDO\-
sis further if key parameters such as costs and useful lives are found to vary 
within subgroups of assets.

6WHSb����&DOFXODWH�ΖQLWLDO�9DOXH 
Apply the approach selected previously to calculate initial value for each as-
set group, asset or component. Note that in cases where treatments besides 
initial purchase/construction are included in the analysis and depreciation is 
based in part or entirely on age, the initial value should be calculated as of the 
time of the most recent treatment. (but may not be the same as that of a “like 
new” asset unless the most recent treatment was replacement or reconstruc-
tion).

6WHSb����Calculate Depreciation 
Apply the selected approach to calculate depreciation for each asset group, 
asset or component. 

6WHSb����Calculate Asset Value 
&DOFXODWH�YDOXH�DV�WKH�GLHUHQFH�EHWZHHQ�LQLWLDO�YDOXH�DQG�DFFXPXODWHG�GH-
preciation. Sum the results across components, assets and/or asset classes to 
obtain total asset value.

6WHSb����Conduct Sensitivity Analysis 
Document the impact of changes to key parameters on the calculations of 
asset value.



Asset value is an important component in an organization’s financial reports. 
Much of the prior guidance for calculating asset value has focused on this appli-
cation. While this guide concentrates on the calculation of asset value to support 
TAM rather than financial reporting, an asset manager should remain mindful 
of how an agency develops its financial reports, how asset value is calculated 
in these reports, and any differences between TAM and financial reporting 
approaches. The following subsections summarize U.S. public agency financial 
reporting requirements, and discuss discrepancies between approaches used 
for asset valuation in financial reporting and TAM.

Financial Reporting Requirements
Financial reporting requirements for U.S. public agencies are detailed in GASB 
Statement 34 (1). This document requires public agencies to prepare basic finan-
cial statements. These should include:
	y Assets, distinguishing between capital and other assets 
	y Liabilities, distinguishing between long-term liabilities and other liabilities 
	y Net assets, distinguishing among amounts invested in capital assets, net of 

related debt; restricted amounts; and unrestricted amounts 
	y Revenues by major source
	y Expenses
	y Excess or deficiency before 

contributions
	y Contributions
	y Special and extraordinary 

items
	y Transfers
	y Change in net assets
	y Ending net assets

Capital assets are included in 
the calculation of net assets, 
but are often presented in a 
separate table in the financial 
report. These are defined to 
include “land, improvements 
to land, easements, build-
ings, building improvements, vehicles, machinery, equipment, works of art and 
historical treasures, infrastructure, and all other tangible or intangible assets 
that are used in operations and that have initial useful lives extending beyond 
a single reporting period.” Infrastructure assets are further defined as “long-

Section 7.2

Preparing Financial Statements

Chapter 7. Measure Calculation
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Table 7-2. Example Statement of Capital Asset Activity – Oregon DOT

Source: Oregon DOT (39)

Beginning 
Balance Increases Decreases

Ending  
Balance

Buildings $282,559,529 $5,825,276 $(1,011,511) $ 287,373,294

Construction in progress - infrastructure 523,786,457 350,031,308 (253,454,458) 620,363,307

Construction in progress - other 26,461,827 17,021,568 (18,255,339) 25,228,056

Data processing software 106,812,614 24,478,495 (1,059,400) 130,231,709

Land 1,710,428,334 12,918,983 (1,570,400) 1,721,776,917

Land improvements 192.994.657 2,577,734 (286,774) 195,285,617

Land use rights (amortized) 781,932 - - 781,932

Leasehold improvements 3,999,333 13,500 - 4,012,833

Machinery and equipment 444,479,092 18,807,518 (25,186,989) 438,099,621

State highway and bridge system 14,465,090,764 379,248,721 (69,746,542) 14,774,592,943

Works of art and historical treasures 101,151 - - 101,151

Total capital assets $17,757,495,690 $810,923,103 $(370,571,413) $18,197,847,380
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lived capital assets that normally are stationary in nature and normally can be 
preserved for a significantly greater number of years than most capital assets.” 
GASB 34 cites as examples of infrastructure assets roads, bridges, tunnels, 
drainage systems, water and sewer systems, dams and lighting systems.

GASB 34 requires that cap-
ital assets are valued using 
historic costs. Capital assets 
should be depreciated, but 
if an agency elects to use 
the “modified approach” 
described in Chapter 2 for 
its infrastructure assets, it is 
not required that these are 
depreciated. Instead, the cost 
to maintain these assets at 
a specified level of service is 
established and expensed 
within the year the cost is 
incurred.

Tables 7-2 and 7-3 provide 
examples showing how 
capital assets are present-
ed in public agency finan-
cial reports. Table 7-2 is an 
excerpt from the Oregon 
DOT financial statement (39). 
It shows the beginning bal-
ance, increase, decrease and 
ending balance for each type 
of capital asset. The value of 
the state highway and bridge 
system is reported as a single 
item in the table with a begin-
ning balance of approximate-
ly $14.5 billion and an ending balance of approximately $14.8 billion. In this case, 
the agency depreciates the value of the system, showing a decrease of $69.7 
million from annual depreciation.

Table 7-3 is an excerpt from Michigan DOT showing how this agency reports 
changes in capital assets (40). Here roads and bridges are reported separately. 
They are included in the category of “Capital assets, not depreciated” as Michi-
gan DOT uses the GASB 34 modified approach. 

The Oregon and Michigan examples are typical of other public agency financial 
reports. These examples are prepared in a manner that complies with GASB 
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Table 7-3. Example Statement of Capital Asset Activity – Michigan DOT

Source: Michigan DOT (40)

Beginning 
Balance Additions Deletions

Ending  
Balance

Capital assets, not depreciated it:

Roads $12,860.9 $123.1 $(922.4) $ 12,061.6

Land 3,146.5 7.8 - 3,154.3

Bridges 2,693.9 266.1 (34.4) 2,925.6

Construction in progress 1,744.4 1,002.5 (472.3) 2,274.7

Computer software projects in progress 6.8 2.4 (6.8) 2.4

Land rights 0.4 0.2 - 0.6

Capital assets, depreciated:

Equipment 241.2 9.6 (3.4) 247.4

Buildings 168.9 5.4 (0.1) 174.1

Blue water Bridge infrastructure 32.1 3.5 - 35.6

Railroads 173.7 - - 173.7

Rest areas & welcome centers 120.9 - - 120.9

Land improvements 54.5 2.0 (0.6) 55.9

Airports 1.8 - - 1.8

Computer software project - 6.8 - 6.8

Less accumulated depreciation for:

Equipment (106.9) (11.5) 2.7 (115.6)

Buildings (88.0) (7.1) 0.1 (95.1)

Blue water bridge infrastructure (14.2) (1.4) - (15.6)

Railroad (54.6) (4.1) - (58.7)

Rest area and welcome center (51.9) (2.7) - (54.6)

Land improvements (14.1) (2.7) 0.3 (16.4)

Airports (1.0) (0.1) - (1.1)

Computer software project - (1.1) - (1.1)

Total capital assets $20,915.3 $1,398.7 $(1,436.7) $20,877.2
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UHTXLUHPHQWV��$VVHW�YDOXH�LV�FRQVLVWHQWO\�UHSRUWHG�IRU�WUDQVSRUWDWLRQ�DVVHWV�XV-
LQJ�KLVWRULF�FRVWV��$QQXDO�GHSUHFLDWLRQ�LV�SUHVHQWHG�ZKHUH�WKH�DJHQF\�GRHV�QRW�
XVH�WKH�PRGLȴHG�DSSURDFK��DQG�DJHQF\�H[SHQVHV�RQ�LQIUDVWUXFWXUH�DVVHWV�DUH�
UHSRUWHG�LQ�OLHX�RI�GHSUHFLDWLRQ�ZKHUH�WKH�PRGLȴHG�DSSURDFK�LV�XVHG��+RZHYHU��
the presentation is relatively compact and omits many details that may be of 
YDOXH�IRU�DVVHW�PDQDJHPHQW�SXUSRVHV��VXFK�DV�GHWDLOV�RQ�YDOXH�E\�V\VWHP��H�J���
ΖQWHUVWDWHV��1+6��RU�DVVHW�VXEFODVV�

Resolving Discrepancies in Approaches
$V�GLVFXVVHG�LQ�&KDSWHU����WKH�XVH�RI�KLVWRULF�FRVWV��ZKLOH�FRQVLVWHQW�ZLWK�EHVW�
SUDFWLFHV�LQ�DFFRXQWLQJ��OLPLWV�WKH�XVH�RI�WKH�ȴQDQFLDO�UHSRUW�YDOXHV�IRU�RWKHU�
SXUSRVHV��+RZHYHU��WKH�*$6%����PRGLȴHG�DSSURDFK�\LHOGV�DQ�HVWLPDWH�RI�WKH�
cost to maintain the transportation system which is valuable for supporting 
7$0��7KXV��LQ�WKH�HYHQW�DQ�DJHQF\�XVHV�WKH�*$6%����PRGLȴHG�DSSURDFK�IRU�
ȴQDQFLDO�UHSRUWLQJ��DQ�RSWLRQ�IRU�VXSSRUWLQJ�7$0�LV�WR�XWLOL]H�D�FRQVLVWHQW�DS-
SURDFK�IRU�UHSRUWLQJ�DVVHW�YDOXH�LQ�7$0�GRFXPHQWV��HPSKDVL]LQJ�WKH�XVH�RI�WKH�
cost to maintain rather than attempting to derive a separate calculation of de-
SUHFLDWLRQ��7KH�1+6�SRUWLRQ�RI�WKH�RYHUDOO�FRVW�WR�PDLQWDLQ��FDOFXODWHG�XVLQJ�WKH�
PRGLȴHG�DSSURDFK��LV�HTXLYDOHQW�WR�WKH�FRVW�WR�PDLQWDLQ�FXUUHQW�YDOXH�UHTXLUHG�
IRU�1+6�7$03V�SUHSDUHG�E\�6WDWH�'27V�

:KHUH�WKH�*$6%����PRGLȴHG�DSSURDFK�LV�QRW�XVHG��LW�PD\�EH�SUHIHUDEOH�WR�
calculate asset value based on replacement cost or market value rather than 
KLVWRULF�FRVW��ΖQ�WKLV�FDVH�WKH�DVVHW�YDOXH�FDOFXODWHG�IRU�7$0�LQHYLWDEO\�GLHUV�
IURP�WKDW�UHSRUWHG�LQ�DQ�DJHQF\ȇV�ȴQDQFLDO�UHSRUW��7KH�IROORZLQJ�DSSURDFK�LV�UHF-
RPPHQGHG�WR�UHVROYH�WKH�GLVFUHSDQF\�EHWZHHQ�DVVHW�YDOXH�UHSRUWHG�LQ�ȴQDQFLDO�
UHSRUW�DQG�7$0�GRFXPHQWV�
�y :KHQ�FDOFXODWLQJ�DVVHW�YDOXH�IRU�7$0�DSSOLFDWLRQV��DVVHW�PDQDJHUV�VKRXOG�
FDUHIXOO\�UHYLHZ�WKH�FDOFXODWLRQ�RI�DVVHW�YDOXH�LQ�WKH�DJHQF\ȇV�ȴQDQFLDO�UHSRUW�
and obtain further detail on the value by system or asset subclass where 
possible. It is important to establish “line of 
VLJKWȋ�EHWZHHQ�WKH�LQYHQWRU\�GDWD�XVHG�IRU�7$0�
DQG�WKDW�XVHG�IRU�ȴQDQFLDO�UHSRUWLQJ�GDWD��VHH�
sidebar).
�y 7R�WKH�H[WHQW�IHDVLEOH��GLHUHQW�FDOFXODWLRQV�RI�

asset value should use common assumptions 
UHJDUGLQJ�NH\�SDUDPHWHUV��VXFK�DV�UHSODFHPHQW�
costs and asset lives.
�y Where it is not feasible to use common assump-
WLRQV��WKH�GLHUHQFHV�EHWZHHQ�DSSURDFKHV�
should be well documented. Over time it may 
EH�IHDVLEOH�WR�UHVROYH�WKH�GLHUHQFHV�LQ�DS-
proaches either by revising the asset valuation 
approach or presenting additional information 
LQ�WKH�DJHQF\ȇV�GRFXPHQWV�WR�FODULI\�WKH�GLHU-
ent calculations of asset value.
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Establishing Line of 
Sight Between Asset 
Registers
Often there are discrepancies be-
tween the asset register used for 
ȴQDQFLDO�UHSRUWLQJ�DQG�WKH�DVVHW�
hierarchy and inventory data used 
IRU�7$0��ΖGHDOO\�DQ�DJHQF\�VKRXOG�
resolve these discrepancies, so there 
is a clear “line of sight”. 



This section discusses how to calculate a set of performance measures re-
lated to asset value: the cost to maintain current value, asset consumption 
ratio, asset sustainability ratio, asset renewal funding ratio, and net pres-
ent value. )RU�HDFK�D�GHȴQLWLRQ�RI�WKH�PHDVXUH�LV�SURYLGHG��DORQJ�ZLWK�JXLGDQFH�
for calculating the measure and a discussion of the measure’s strengths and 
limitations.

1RWH�WKH�GHȴQLWLRQV�SUHVHQWHG�LQ�WKLV�JXLGH�DUH�VLPLODU�WR�WKRVH�SUHVHQWHG�LQ�
RWKHU�UHODWHG�JXLGDQFH��PRVW�QRWDEO\�WKH�ΖQVWLWXWH�RI�3XEOLF�:RUNV�(QJLQHHULQJ�
$XVWUDODVLD��Ζ3:($��$XVWUDOLDQ�ΖQIUDVWUXFWXUH�)LQDQFLDO�0DQDJHPHQW�0DQXDO�
�$Ζ)00��(9)��+RZHYHU��WKHVH�KDYH�EHHQ�DGDSWHG�DQG�UHYLVHG�IRU�8�6��DJHQF\�XVH�
DQG�WR�UHȵHFW�WKH�UDQJH�RI�GLHUHQW�YDOXDWLRQ�DSSURDFKHV�SUHVHQWHG�KHUH�

Cost to Maintain Current Value
The cost to maintain current asset value helps 
answer an important question any asset owner is 
inclined to ask: “how much money do we need to 
VSHQG"ȋ�)+:$�UHTXLUHV�WKDW�6WDWH�'27V�TXDQWLI\�
WKLV�YDOXH�IRU�WKHLU�1+6�URDGV�DQG�EULGJHV�LQ�WKHLU�
1+6�7$03��7KH�GHȴQLWLRQ�RI�WKLV�PHDVXUH�LV�VKRZQ�
LQ�WKH�FDOO�RXW�ER[�

2QH�FDQ�DSSUR[LPDWH�WKH�FRVW�WR�PDLQWDLQ�FXUUHQW�
value by determining annual depreciation for a 
system. If an agency spent this amount on its sys-
WHP�LQ�D�JLYHQ�\HDU��WKHQ�DOO�WKLQJV�EHLQJ�HTXDO��WKH�
QHZ�VSHQGLQJ�ZRXOG�RVHW�WKH�DQQXDO�GHSUHFLD-
WLRQ��ZLWK�WKH�UHVXOW�WKDW�FXUUHQW�YDOXH�PDLQWDLQHG�

+RZHYHU��ZKLOH�WKLV�DSSURDFK�WR�FDOFXODWLQJ�WKH�PHDVXUH�LV�TXLWH�WLG\��LW�VXHUV�
IURP�EHLQJ�SRWHQWLDOO\�LQDFFXUDWH��)RU�FRPSOH[�DVVHWV�WKH�WUHDWPHQW�UHTXLUH-
ments and costs required for an asset – and to maintain service while the asset 
is being treated – may bear little resemblance to the cost of constructing a new 
DVVHW�XVHG�LQ�WKH�DVVHW�YDOXH�FDOFXODWLRQ��$OVR���LQ�PDQ\�FDVHV�WKH�DVVHW�YDOXH�
FDOFXODWLRQ�H[FOXGHV�WKH�FRVW�RI�WUHDWPHQWV�WKDW�LPSDFW�DVVHW�FRQGLWLRQ��)XUWKHU��
ZKHQ�RQH�EDVHV�WKH�HVWLPDWH�RQ�DQQXDO�GHSUHFLDWLRQ��WKLV�SURYLGHV�OLWWOH�EDVLV�
IRU�IXUWKHU�GHWDLOLQJ�KRZ�WKH�FRVW��LI�VSHQW��ZRXOG�DFWXDOO\�QHHG�WR�EH�GLVWULEXWHG�
EHWZHHQ�GLHUHQW�DVVHWV�RU�WUHDWPHQWV�

7R�DGGUHVV�WKHVH�LVVXHV��DQ�DJHQF\�VKRXOG�LGHDOO\�FDOFXODWH�WKH�FRVW�WR�PDLQWDLQ�
DVVHW�YDOXH�E\�XWLOL]LQJ�LWV�DVVHW�PDQDJHPHQW�V\VWHPV��:LWK�WKLV�DSSURDFK��DVVHW�

Section 7.3

Asset Value-Related Measures

Chapter 7. Measure Calculation

Cost to Maintain   
Current Value 
Average annual asset preservation, 
rehabilitation and replacement fund-
LQJ��ZKLFK��LI�VSHQW�RYHU�D�VSHFLȴHG�
period, is predicted to result in an 
ending asset value equal to the value 
at the start of the period.
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PDQDJHUV�GHȴQH�GLHUHQW�SRWHQWLDO�LQYHVWPHQW�VFHQDULRV�DQG�LGHQWLI\�WKH�OHDVW�
H[SHQVLYH�VFHQDULR�WKDW�ZLOO�PDLQWDLQ�RU�LPSURYH�DYHUDJH�DVVHW�FRQGLWLRQV�DQG�
asset value. The reported cost should include all of the costs modeled in the 
DJHQF\ȇV�PDQDJHPHQW�V\VWHP�XVHG�WR�GHWHUPLQH�WKH�FRVW�WR�PDLQWDLQ��ZKLFK�
may include other treatments not modeled in the agency’s calculation of asset 
value.

One challenge in using this measure is that the cost to maintain assets’ current 
FRQGLWLRQV�PD\�EH�YHU\�GLHUHQW�IURP�WKDW�ZKLFK�DQ�DJHQF\�QHHGV�WR�VSHQG�WR�
PDLQWDLQ�LWV�DVVHWV�LQ�WKHLU�GHVLUHG�VWDWH�RI�JRRG�UHSDLU��)RU�YHU\�QHZ�DVVHWV��LW�
is inevitable that the asset inventory will initially decline in condition somewhat. 
)RU�D�GHWHULRUDWHG�V\VWHP��LW�PD\�EH�QHFHVVDU\�WR�PDLQWDLQ�DQG�LPSURYH�FRQGL-
tions and value.

Asset Sustainability Ratio
7KH�$VVHW�6XVWDLQDELOLW\�5DWLR��$65��LV�WKH�UDWLR�RI�DQQXDO�DVVHW�H[SHQGLWXUHV�WR�
WKH�FRVW�WR�PDLQWDLQ�FXUUHQW�YDOXH��ΖI�WKH�UDWLR�LV����WKHQ�DQQXDO�H[SHQGLWXUHV�DUH�
VXɝFLHQW�IRU�PDLQWDLQLQJ�YDOXH��ΖI�WKH�UDWLR�LV�OHVV�WKDQ���WKH�V\VWHP�LV�OLNHO\�WR�
ORVH�YDOXH��DQG�LI�LW�LV�JUHDWHU�WKDQ���WKH�V\VWHP�LV�
likely to gain value. 

7KH�PHDVXUH�KDV�EHHQ�LQ�XVH�LQ�$XVWUDOLDQ�ȴQDQ-
FLDO�UHSRUWLQJ�VLQFH�WKH�HDUO\�����ȇV�DV�GHVFULEHG�
E\�WKH�/RFDO�*RYHUQPHQW�$VVRFLDWLRQ�RI�6RXWK�
$XVWUDOLD��/*$6$��(41)��$OVR��LW�LV�LQFOXGHG�DV�RQH�RI�
WKH�NH\�PHDVXUHV�LQ�WKH�$Ζ)00�(9).

$65�LV�D�YDOXDEOH�PHDVXUH�IRU�VXPPDUL]LQJ�WUHQGV�
in asset spending. Like the cost to maintain current 
YDOXH��LW�KHOSV�LGHQWLI\�DUHDV�ZKHUH�PRUH�VSHQGLQJ�
LV�QHHGHG��$OVR��JLYHQ�LW�LV�D�VRPHZKDW�VWDQGDUG-
L]HG�PHDVXUH��RQH�FDQ�XVH�LW�WR�FRPSDUH�DVVHW�
maintenance methods and asset condition across 
GLHUHQW�V\VWHPV��DVVHWV�DQG�DJHQFLHV�

ΖQ�XVLQJ�$65�LW�LV�LPSRUWDQW�WR�EH�FOHDU�DERXW�ZKLFK�
FRVWV�DUH�LQFOXGHG�LQ�WKH�FDOFXODWLRQ�RI�FXUUHQW�H[SHQGLWXUHV�DQG�WKH�FRVW�WR�
PDLQWDLQ�FXUUHQW�YDOXH��7KH�$XVWUDOLDQ�GHȴQLWLRQ�UHOLHV�RQ�GDWD�DYDLODEOH�LQ�D�
ȴQDQFLDO�UHSRUW��LW�LV�WKH�UHQHZDO�FRVW�GLYLGHG�E\�DQQXDO�GHSUHFLDWLRQ��+HUH�LW�LV�
UHFRPPHQGHG�WKDW�DOO�H[SHQGLWXUHV�LQFOXGHG�LQ�WKH�FRVW�WR�PDLQWDLQ�FXUUHQW�YDO-
XH�EH�LQFOXGHG�LQ�WKH�FDOFXODWLRQ��WKRXJK�VRPH�DSSOLFDWLRQV�QDUURZ�WKH�GHȴQL-
WLRQ�WR�LQFOXGH�RQO\�DVVHW�UHQHZDOV��RU�ZLGHQ�LW�WR�LQFOXGH�DOO�DVVHW�UHODWHG�ZRUN��
)XUWKHU��KHUH�LW�LV�UHFRPPHQGHG�WKDW�WKH�FRVW�WR�PDLQWDLQ�FXUUHQW�YDOXH�EH�XVHG�
LQ�WKH�GHQRPLQDWRU��7KLV�PD\�RU�PD\�QRW�EH�HTXDO�WR�DQQXDO�GHSUHFLDWLRQ��GH-
pending on the approach used.

7KH�EDVLF�FKDOOHQJH�LQ�LQWHUSUHWLQJ�$65�LV�WKH�VDPH�DV�WKDW�GHVFULEHG�IRU�WKH�

Asset Sustainability  
Ratio 
The ratio of annual asset expendi-
tures, omitting improvements, to 
the cost to maintain current value. 
All types of expenditures included in 
the cost to maintain current value 
should be included in the calculation 
of asset expenditures.
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FRVW�WR�PDLQWDLQ�FXUUHQW�YDOXH��7KDW�LV��ZKLOH�LW�LV�JHQHUDOO\�GHVLUDEOH�WR�PDLQ-
WDLQ�YDOXH��WKHUH�PD\�EH�FDVHV�ZKHUH�VRPH�ORVV�RI�YDOXH�LV�DFFHSWDEOH��LPSO\LQJ�
$65�VKRXOG�EH�OHVV�WKDQ����RU�ZKHUH�YDOXH�QHHGV�WR�EH�LQFUHDVHG��LPSO\LQJ�$65�
VKRXOG�EH�JUHDWHU�WKDQ�����)RU�H[DPSOH�D�QHZ�DVVHW�ZRXOG�EH�H[SHFWHG�WR�ORVH�
YDOXH�LQLWLDOO\�HYHQ�LI�ZHOO�PDLQWDLQHG��&RQYHUVHO\��LI�D�V\VWHP�LV�LQ�D�SRRU�VWDWH�RI�
UHSDLU��WKHQ�VLPSO\�PDLQWDLQLQJ�FXUUHQW�FRQGLWLRQV�PD\�QRW�EH�GHVLUDEOH�

Asset Consumption Ratio
7KH�$VVHW�&RQVXPSWLRQ�5DWLR��$&5��TXDQWLȴHV�WKH�
portion of the asset that remains after accounting 
IRU�GHSUHFLDWLRQ��7KDW�LV��LW�LQGLFDWHV�ZKDW�SHU-
centage of an asset remains to be consumed. This 
PHDVXUH�UDQJHV�IURP���IRU�DQ�DVVHW�WKDW�LV�IXOO\�GH-
SUHFLDWHG��FRPSOHWHO\�FRQVXPHG��WR����������IRU�D�
QHZ�DVVHW��/LNH�$65��$&5�KDV�EHHQ�XVHG�LQ�$XVWUD-
OLDQ�ȴQDQFLDO�UHSRUWLQJ�VLQFH�WKH�HDUO\�����ȇV�(41).

Note this measure is meaningful only in cases 
where current replacement cost is used as the 
EDVLV�IRU�PHDVXULQJ�YDOXH��DQG�ZKHUH�VRPH�IRUP�
of depreciation is calculated.   

$&5�LV�YDOXDEOH�DV�D�PHDQV�IRU�VXPPDUL]LQJ�WKH�UHODWLYH�FRQGLWLRQ�RI�WKH�DVVHW�
inventory. It can be a valuable measure for helping summarize trends over time 
DQG�RU�IRU�FRPSDULQJ�GLHUHQW�DVVHW�FODVVHV�WKDW�DUH�RWKHUZLVH�PHDVXUHG�XVLQJ�
GLHUHQW�TXDQWLWLHV�DQG�VFDOHV��+RZHYHU��VRPH�DVVHW�PDQDJHUV�PD\�ȴQG�LW�VX-
SHUȵXRXV�LI�WKH\�DOUHDG\�KDYH�ZHOO�HVWDEOLVKHG�DSSURDFKHV�IRU�TXDQWLI\LQJ�DVVHW�
condition.

$�FKDOOHQJH�LQ�LQWHUSUHWLQJ�$&5�LV�LQ�GHWHUPLQLQJ�ZKDW�LV�PHDQW�LI�WKH�$&5�LV���IRU�
an asset. Does this mean the asset has failed or still operating but in need of re-
placement given it has reached its economic useful life and/or is now obsolete? 
3UHVHQWDWLRQV�RI�$&5�VKRXOG�EH�VXSSOHPHQWHG�ZLWK�VXSSRUWLQJ�GHWDLOV�FRQFHUQ-
ing the assumed useful lives and how these were 
derived.

Asset Funding Ratio
7KH�$VVHW�)XQGLQJ�5DWLR��$)5��LV�PHDVXUH�RI�
whether an agency’s planned investments are suf-
ȴFLHQW�IRU�DFKLHYLQJ�DQG�PDLQWDLQLQJ�WKH�DJHQF\ȇV�
GHVLUHG�VWDWH�RI�JRRG�UHSDLU�RYHU�D����\HDU�SHULRG��
ΖI�WKLV�PHDVXUH�LV���WKHQ�SODQQHG�H[SHQGLWXUHV�DUH�
HTXDO�WR�WKH�H[SHQGLWXUHV�QHHGHG�WR�DFKLHYH�DQG�
PDLQWDLQ�WKH�GHVLUHG�VWDWH�RI�JRRG�UHSDLU��ΖI�$)5�LV�
OHVV�WKDQ����WKHQ�SODQQHG�H[SHQGLWXUHV�DUH�LQVXɝ-
FLHQW��DQG�LW�LV�OLNHO\�WKDW�WKH�GHVLUHG�VWDWH�RI�JRRG�

Asset Consumption   
Ratio 
The ratio of current asset value to 
the initial value of an asset when 
purchased or constructed.

Asset Funding 
Ratio 
The ratio of asset preservation, reha-
bilitation and replacement funding 
planned over a 10-year period to the 
total funding required over the same 
period to achieve and maintain the 
agency’s desired state of good repair.
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UHSDLU�ZLOO�QRW�EH�PDLQWDLQHG��$����\HDU�KRUL]RQ�LV�UHFRPPHQGHG�WR�SURYLGH�D�
comprehensive view of how an agency’s assets are performing over time.

$)5�GLHUV�IURP�$65�LQ�ZKDW�YDOXH�LV�XVHG�IRU�WKH�GHQRPLQDWRU�RI�WKH�FDOFXOD-
tion: funding needed to achieve and maintain the desired state of good repair 
rather than the cost to maintain current value. In the case that the desired state 
RI�JRRG�UHSDLU�LV�WR�PDLQWDLQ�FXUUHQW�FRQGLWLRQV��$)5�DQG�$65�PHDVXUH�WKH�VDPH�
WKLQJ��+RZHYHU��LQ�RWKHU�FDVHV�$)5�EHWWHU�DFFRXQWV�IRU�VLWXDWLRQV�GHVFULEHG�
DERYH�WKDW�$65�GRHV�QRW�DGGUHVV��ZKHUH�WKH�GHVLUHG�FRQGLWLRQ�RI�WKH�DVVHW�LQ-
YHQWRU\�LV�GLHUHQW�IURP�FXUUHQW�FRQGLWLRQV��1RWH�WKDW�$)5��DV�GHȴQHG��LV�VLPL-
ODU�WR�WKH�$VVHW�5HQHZDO�)XQGLQJ�5DWLR�GHȴQHG�LQ�WKH�$Ζ)00�(9)�DQG�WKH�$VVHW�
6XVWDLQDELOLW\�ΖQGH[�DV�GHȴQHG�E\�)+:$�(42). 

7KH�FKDOOHQJH�LQ�XVLQJ�$)5�LV�WKDW�LW�UHTXLUHV�DQ�RUJDQL]DWLRQ�WR�GHȴQH�LWV�ȊGH-
VLUHG�VWDWH�RI�JRRG�UHSDLU�ȋ�)+:$�UHTXLUHV�WKDW�6WDWH�'27V�TXDQWLI\�WKLV�VWDWH�IRU�
WKHLU�1+6�URDGV�DQG�EULGJHV�LQ�WKHLU�1+6�7$03��$OVR��DJHQFLHV�XVLQJ�WKH�*$6%�
���PRGLȴHG�DSSURDFK�PXVW�GHȴQH�D�VLPLODU�FRQFHSW��WKH�WDUJHW�OHYHO�RI�VHUYLFH�
IRU�WKHLU�LQIUDVWUXFWXUH�DVVHWV��+RZHYHU��LW�FDQ�EH�GLɝFXOW�WR�GHȴQH�WKLV�GHVLUHG�
VWDWH�RU�WDUJHW�OHYHO�RI�VHUYLFH��(YHQ�LI�LW�LV�ZHOO�GHȴQHG��LW�PD\�EH�GLɝFXOW�WR�
PDNH�FRPSDULVRQV�EHWZHHQ�GLHUHQW�DJHQFLHV�XVLQJ�WKH�PHDVXUH��DV�WKH\�DUH�
OLNHO\�WR�GHȴQH�WKHLU�GHVLUHG�VWDWH�GLHUHQWO\���7KXV��$)5�LV�D�YDOXDEOH�PHDVXUH�
IRU�VKRZLQJ�ZKHWKHU�D�JLYHQ�DJHQF\�LV�DFKLHYLQJ�LWV�JRDOV��EXW�RI�PRUH�OLPLWHG�
value for making comparisons over time or between agencies.

Net Present Value
7KH�ȴQDO�PHDVXUH�RI�LQWHUHVW�UHODWHG�WR�DVVHW�YDOXH�
LV�1HW�3UHVHQW�9DOXH��139���7KLV�PHDVXUH�LV�GHȴQHG�
LQ�&KDSWHU���DV�WKH�GLHUHQFH�EHWZHHQ�WRWDO�GLV-
FRXQWHG�EHQHȴWV�RI�DQ�DVVHW�DQG�WRWDO�GLVFRXQWHG�
costs. When economic value is used as the basis 
for calculating asset value then the resulting value 
of an asset is its NPV. If the NPV is positive then the 
asset or investment is considered worthy of invest-
ment. If the NPV is negative then the converse is 
WUXH��DQG�WKH�FRVW�RI�WKH�DVVHW�LV�JUHDWHU�WKDQ�WKH�
EHQHȴWV�LW�LV�H[SHFWHG�WR�\LHOG�WR�VRFLHW\�

:KHUH�VRPH�RWKHU�EDVLV�LV�XVHG�IRU�FDOFXODWLQJ�YDOXH��WKH�UHVXOWLQJ�DVVHW�YDOXH�
LV�DQDORJRXV�WR�139��EXW�FDQQRW�EH�FRQVLGHUHG�WR�EH�WKH�VDPH��+RZHYHU��RQH�
can still use asset value to support the calculation of NPV when comparing two 
SRWHQWLDO�OLIH�F\FOH�DOWHUQDWLYHV��$VVHW�YDOXH�FDQ�VXSSRUW�WKH�139�FDOFXODWLRQ�LQ�
two basic ways:
�y )LUVW��WKH�FKDQJH�LQ�DVVHW�YDOXH�DW�WKH�HQG�RI�DQ�DQDO\VLV�SHULRG�Ȃ�ZLWK�GLV-
FRXQWLQJ�DSSOLHG���FDQ�EH�XVHG�WR�UHSUHVHQW�WKH�EHQHȴWV�RI�RQH�LQYHVWPHQW�
strategy compared to another. 
�y 6HFRQG��WKH�GHSUHFLDWLRQ�RI�DQ�DVVHW�HDFK�\HDU�FDQ�EH�XVHG�DV�D�SUR[\�IRU�WKH�
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Net Present 
Value 
7KH�GLHUHQFH�EHWZHHQ�WRWDO�GLV-
FRXQWHG�EHQHȴWV�DQG�WRWDO�GLVFRXQW-
ed costs of an asset or investment.
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benefits consumed by the asset. This can be significant if one has established 
a non-linear pattern of benefit consumption as described in Chapter 6, or 
if an asset is fully depreciated in one of the alternatives being evaluated (in 
which case it yields no benefits compared to an asset with remaining value).

Table 7-4 Illustrates the use of asset value in an NPV calculation. The table 
shows the NPV of an improved asset management strategy, Strategy B, com-
pared to a base case, Strategy A. In Strategy B treatments are performed over 
the life of an asset, resulting in an increase in cost. With discounting applied, this 
increased cost total $82 million over 20 years. While Strategy B costs more, it re-
sults in greater value at the end of the analysis period: $320 million for Strategy 
B versus $0 for Strategy A. Applying discounting, the increased value of Strategy 
B is $146 million. The NPV of Strategy B compared to Strategy A is $64 million, 
the difference between the increase in value of $146 million and increase in 
costs of $82 million.

In this example depreciation is assumed to be linear, and thus the same in each 
alternative. The example excludes consideration of additional factor which may 
further support an improved asset management approach, such as the in-
creased maintenance cost or potential for asset failure in the case of Strategy A.

Integrating the Measures
For some applications it can be useful to present a set of multiple measures 
from the set described above, along with additional context concerning how the 
measures are defined and should be interpreted.  Table 7-5 provides an exam-
ple set of calculations.

In this example, an asset inventory has an initial value of $120 million. Accumu-
lated depreciation is $30 million, resulting in a current value of $90 (the initial 
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Table 7-4. Example NPV Calculation (values in $ millions) 

Year

A: Base Case
B: Improved Asset  

Management Discount Factor 
(4% Annual  

Discount Rate)

Discounted 
Change in 
Costs (B-A)

Treatment 
Cost Asset

Treatment 
Cost Asset

0 400 400 400 400 1.00 0

7 0 260 20 320 0.76 15

14 0 120 100 380 0.58 58

20 0 0 20 320 0.46 9

Discounted Change in Treatment Cost (B-A) 82

Discounted Change in Asset Value  (B-A as of the end of the analyis) 146

NPV of Improved Asset Management (Increase in Asset Value – Change in Cost) 64
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value less depreciation). Based on these figures the ACR is 0.75, or $90 million 
divided by $120 million.

It is further assumed the $5 million is required annually to maintain value, while 
$60 million would be required over a 10-year period to achieve the desired state 
of good repair for the agency. The cost to achieve the desired state of good re-
pair averages $6 million per year. This is higher than the cost to maintain value, 
which would be expected if current conditions were somewhat less than the 
desired state of good repair. If projected expenditures are $5 million per year, 
then the ASR is 1.00 and the AFR is 0.83. ASR is calculated by dividing the annual 
expenditures by the cost to maintain, while ASR is calculated by dividing 10-year 
expenditures ($50 million) by the 10-year cost to achieve the desired state of 
good repair.
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Table 7-5. Calculation of Value-Related Measures 
Row Measure Value Notes

1 Initial Asset Value ($M) 120

2 Depreciation ($M) 30

3 Current Asset Value ($M) 90 Row 1 minus Row 2

4 Cost to Maintain Value ($M) 5 Can be calculated based on annual depreciation 
or using management systems

5 Cost to Achieve the Desired State of Good 
Repair Over 10 Years ($M)

60 Should be calculated using the agency’s manage-
ment systems

6 Projected Annual Expenditures 5 Can be calculated based on annual depreciation 
or using management systems

7 Projected Expenditures Over 10 Years ($M) 50 Should be based on the agency’s financial plan

8 Asset Sustainability Ratio (ASR) 1.00 Row 6 divided by Row 4

9 Asset Consumption Ratio (ACR) 0.75 Row 3 divided by Row 1

10 Asset Funding Ratio (AFR) 0.83 Row 7 divided by Row 5



7KLV�VHFWLRQ�SURYLGHV�H[DPSOHV�RI�ȊHPHUJLQJ�ȋ�ȊVWUHQJWKHQLQJ�ȋ�DQG�ȊDGYDQFHGȋ�
practices for the calculation of value and related measures. In the table an 
HPHUJLQJ�SUDFWLFH�LV�RQH�WKDW�VXSSRUWV�WKH�JXLGDQFH�ZLWK�PLQLPDO�FRPSOH[LW\��
DQ�DGYDQFHG�SUDFWLFH�LOOXVWUDWHV�D�ȊVWDWH�RI�WKH�DUWȋ�H[DPSOH�LQ�ZKLFK�DQ�DJHQF\�
has addressed some aspect of the asset value calculation in a comprehensive 
PDQQHU��DQG�D�VWUHQJWKHQLQJ�SUDFWLFH�OLHV�EHWZHHQ�WKHVH�WZR�OHYHOV�

Section 7.4

Practice Assessment

Chapter 7. Measure Calculation

 
Practice Area Maturity Level Description
Current Value 
Calculation

Emerging Asset value is calculated for major assets at an aggregate level as 
UHTXLUHG�WR�VXSSRUW�ȴQDQFLDO�UHSRUWLQJ�DQG�7$03�UHTXLUHPHQWV�

Strengthening Asset value is calculated for major assets. Either the calculations 
are performed at an asset/component level or supplemental 
DQDO\VLV�LV�SHUIRUPHG�WR�FRQȴUP�XVH�RI�WKH�DSSURDFK�IRU�DJJUH-
gating asset value calculations.

Advanced Asset value is calculated for major assets. Either the calculations 
are performed at an asset/component level or supplemental 
DQDO\VLV�LV�SHUIRUPHG�WR�FRQȴUP�XVH�RI�WKH�DSSURDFK�IRU�DJJUH-
gating asset value calculations. Sensitivity analyses are period-
LFDOO\�FRQGXFWHG�WR�VKRZ�WKH�HHFW�RI�FKDQJHV�LQ�NH\�DQDO\VLV�
parameters.

Balance Sheet 
Preparation

Emerging 7KH�DJHQF\�SUHSDUHV�D�EDODQFH�VKHHW�DV�SDUW�RI�LWV�ȴQDQFLDO�
reporting, but does not attempt to reconcile asset value in the 
ȴQDQFLDO�UHSRUW�ZLWK�7$0�HVWLPDWHV�

Strengthening 'LHUHQFHV�LQ�DSSURDFKHV�EHWZHHQ�ȴQDQFLDO�UHSRUWLQJ�7$0�DVVHW�
valuation are documented as a one-time exercise performed 
when preparing the TAM asset valuation.

Advanced Consistent approaches are used where possible to prepare the 
EDODQFH�VKHHW�LQ�WKH�DJHQF\ȇV�ȴQDQFLDO�UHSRUW�DQG�YDOXH�DVVHWV�
IRU�7$0��'LHUHQFHV�LQ�DSSURDFKHV�DUH�UHVROYHG�ZKHUH�SRVVLEOH��
DQG�UHJXODUO\�UHYLHZHG�DQG�GRFXPHQWHG�LQ�ȴQDQFLDO�DQG�7$0�
reports where they remain. 

Asset Value-Related 
Measures

Emerging Cost to maintain current value, ASR and asset ACR are or can be 
calculated using annual depreciation and expenditures.

Strengthening Cost to maintain current value, ASR and asset ACR are or can 
be calculated using annual depreciation and expenditures. In 
addition, supplemental analysis is performed using the agency’s 
management systems to establish the cost to maintain current 
value.

Advanced Cost to maintain current value, ASR, ACR and AFR are calculated 
and used to support investment decisions. Supplemental 
analysis is performed using the agency’s management systems 
to establish the cost to maintain current value and the cost to 
achieve the desired state of good repair.

7-15

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




