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

Chapter 8

Using Asset Value to
Support TAM Decisions

Once calculated, asset value and related measures can support a
range of applications in transportation asset management. These
applications are summarized through a set of six key questions
which asset value and related measures may help answer.

Section 8.1

Applications of Asset Value describes the potential applications of asset val-
ue, organized by a set of six central questions. It links each of the questions
to the asset value-related measures that support them.

Section 8.2

Guidance for Applying Asset Value to Support TAM provides greater detail
for the six asset value applications summarized in Section 8.1. It highlights
specific considerations and provides agency examples for each.

Section 8.3

Practice Assessment provides examples of emerging, strengthening, and
advanced practices for using asset value and related measures to support
TAM.
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Section 8.1

Applications of Asset Value

This section summarizes the potential applications of asset value to support
TAM. Section 8.1.1 organizes these applications into a set of key questions. Sec
tion 8.1.2 details which of the measures presented previously support answer-
ing the different questions.

Questions Asset Value Can Help Answer

As discussed in Section 2.1, asset value and measures related to asset value can
be used to support a variety of TAM-related decisions. This section expands the
discussion of potential applications of asset value in Section 2.1 through defining
a set of six key questions that an asset owner may wish to use asset value to
help address. These are as follows:

1. What is the overall value of the asset inventory? This is the most funda-
mental question one might ask about asset value. That is, given an inventory
of assets, what exactly is their value? Typically, one seeks to answer this
question at a high level, such as for all pavements on the NHS, rather than
for specific assets. However, even at a high level it helps put all of an agency’s
TAM decisions into perspective, establishing the importance of focusing
on inventory maintenance. Further, answering this question supports
compliance with Federal regulations requiring State DOT TAMPs to detail
the value of NHS pavement and bridges. While the Federal requirement is to
calculate current value, one may seek to calculate further historic value and/
or predicted future value given a set of assumptions about asset funding,
use, deterioration and other parameters to provide further context for TAM
decisions.

2. What is the cost to maintain current asset value? Establishing overall
asset value for each asset classification is a prelude to this follow up question.
Here, one seeks to determine how much value is lost each year as assets
age, and what investments are needed to offset depreciation and optimize
the assets' lifespans. Value is preserved or restored as a function of the
treatments performed on existing assets, or as new assets are constructed.
As in the case of the first question, asking and answering this question
helps put TAM decisions into context. It helps justify whether a given set of
TAM investments are defensible. Information on the cost to maintain asset
value can guide an agency to establish the necessary level of investment
for preserving its existing assets. Also, answering this question supports
compliance with the Federal TAMP regulation, which requires that State DOT
NHS TAMPs document the cost needed on an annual basis to maintain value
of NHS pavements and bridges. One can compare this cost to an agency's
planned expenditures to establish whether asset value, and by extension
asset condition, is expected to increase, decline or remain the same.
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3. How much should we spend on our existing assets? This question is
closely related to the second question, but the two questions may have
different answers. If the measure of value is meaningful, then an agency
should ideally spend enough money to maintain or increase asset value
over time. However, it is inevitable that the value of a given asset will decline
following construction or renewal of the asset: it is simply not realistic
to expect assets to remain in a “like new” condition indefinitely. On the
other hand, if the value of the asset inventory has declined to the point
that is demonstrably suboptimal (e.g., a case in which assets are in such
poor condition that users experience increased costs from delay and the
agency incurs increased costs from emergency maintenance) then merely
maintaining such a suboptimal condition is undesirable. Thus, answering this
question requires additional analysis to determine the asset value associated
with achieving an agency's “desired state of good repair,” and the cost to
achieve this value. Once obtained, the answer supports decisions about how
much to invest in the asset inventory.

4. How should funds be allocated between different assets or networks?
To the extent that funds are insufficient for addressing all of an agency’s
investment needs, it may be necessary to prioritize between different asset
classes or networks (e.g., the Interstate System, Non-Interstate NHS, and
Non-NHS). Information on asset value helps communicate the size of the
inventory expressed in a single unit of measure - dollars. It also illustrates the
impacts of different budget allocations. If the measure of value is constructed
such that it is proportional to the economic value of the asset inventory, then
one can demonstrate that an investment approach which maximizes value
across asset classes and networks also maximizes societal benefits.

5. What's the best life cycle strategy for our assets? Information on asset
value, together with supporting management systems, can be used to test
different asset lifecycle strategies and illustrate the effectiveness of different
strategies for maximizing value. Doing this requires predicting asset value
assuming different strategies and comparing their results. For instance, one
can compare a proactive strategy, in which interventions are performed over
time to achieve or extend the expected asset life, to a more reactive strategy,
in which few or any interventions are performed, shortening asset life. To
perform such an analysis, one must adjust asset life assumptions for each
scenario and/or base depreciation on changes in condition rather than asset
age. Note that while asset value can help support decisions about asset life
cycle strategies, a management system is needed to develop potential life-
cycle strategies and determine what specific interventions are needed for a
given asset.

6. What is the value generated by the asset? Much of the discussion thus
far has revolved around the value of the asset, as it relates to construction
and maintenance costs. However, two assets of the same type, length, and
roadway characteristics, may generate strikingly different value for the
communities that use them. Variations in the volume of traffic, the availability
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of alternative routes, and the accessibility offered by these roads are only
some of the factors affecting how road users perceive their value. For exam-
ple, a road user whose next best alternative adds an additional hour to their
commute will value the presence (and maintenance) of that road much more
highly than the user with several equidistant alternative routes. When con-
sidering investment decisions, it is important to account for the road user’s
perspective. The ISO asset management standard (7) includes further discus-
sion of this topic.

Mapping Measures to Questions

The different measures presented in Chapter 7 may be applied to answer the
key questions posed above. Table 8-1 is a matrix showing which measures can

Table 8-1. Asset Value-Related Measures and Mapping to Key Questions

Measure Q1: Q2: Q3: Q4: Qs: Qé:
Overall Cost to Needed Allocating Life Cycle Value
Value/ Maintain Spending Funds Strategy Generated

Asset value X

Cost to maintain X X

current value

Asset Sustainability X X

Ratio (ASR)

Asset Consumption X X X

Ratio (ACR)

Asset Funding Ratio X X

(AFR)

Net Present Value X X X X

(NPV)

help answer each of the six questions listed above. With the exception of the
first question, all others require one or more supporting measures that are
derived from asset value.

8-4



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

Chapter 8. Using Asset Value to Support TAM Decisions

Section 8.2

Guidance for Applying Asset

Value to Support TAM

This section provides guidance for using asset value to support the applications
summarized in Section 8.1. For each application it discusses pertinent consid-
erations in the asset value calculation, notes relevant issues in interpreting the
results, and provides one or more examples of agency practices.

Communicating Overall Value

The fundamental use of asset value is to communicate what assets an agency
owns using currency as the common units across asset classes and compo-
nents. All of the approaches for calculating value support this application.

Two examples of agency practice for communicating value in a TAMP are provid-
ed in Chapter 2: the City of Melbourne’s approach integrating asset value with
other measures in a graphical view (7), and the approach used by Carver Coun-
ty, Minnesota to summarize asset replacement cost and current value in a table
listing the different asset classes addressed in the TAMP (8).

Considerations for using asset value to summarize an agency's inventory and

current condition are as follows:

* Given there are different approaches for calculating value, it is important to
summarize the basis for the value calculation - e.g., based on current replace-
ment cost or historic costs.

* While all of the value approaches can be used for this application, as a prac-
tical matter, approaches based on the cost or market perspectives are pre-
ferred given they are easiest to calculate, communicate and explain. Regard-
ing the cost perspective, current replacement cost is preferred over historic
costs as the use of historic costs unadjusted for inflation may understate
value from the perspective of an asset manager.

* The calculation of overall asset value lends itself to parsimonious approach-
es, such as performing the value calculation at a network level and avoiding
calculations for any asset classes or components that would ultimately be
aggregated when presenting the results. More granular details in the calcu-
lations should be introduced only if they are necessary to obtain an accurate
overall value, or if they will help support other asset value applications.

* Where feasible, both the initial or “like new” value and current asset value
should be communicated to distinguish between the potential value of the
agency'’s assets and the value given their remaining life. Any of the approach-
es discussed in Chapter 6 can be used to calculate depreciation in this case if
a calculation is needed.
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* When summarizing value across multiple asset classes, care should be taken
to avoid double-counting asset value. Often the calculation of value for a
complex asset includes multiple classes of assets. For instance, the value
calculation for pavement may include costs for traffic and safety features
such as signs, traffic signals and guardrails, and land. The calculation for track
may include signals, electrification, small structures, and land. Before adding
another asset class to the calculation, it is important to verify that its value
has not already been included as part of another class.

Determining the Cost to Maintain Current
Asset Value

The cost to maintain current asset value can be calculated using any of the asset
valuation approaches. However, this measure is best supported when the initial
asset value is calculated using current replacement cost or market value, and
when depreciation is calculated using a condition-based approach. Also, to sup-
port an accurate calculation, assets should be represented at a sufficient level
of detail for quantifying the costs and effects of major capital expenditures. In
many cases this may suggest a need for defining asset components for bridges,
facilities and/or other complex assets where a capital investment may focus on
one portion of an asset.

As discussed in Chapter 7, the preferred approach for calculating the cost to
maintain asset value uses an agency's asset management systems to define a
funding scenario in which conditions are maintained, and then use this scenario
as the basis for stating the cost to maintain value. However, where this approach
is impractical, the alternative is to calculate annual depreciation, and use this as
an estimate of the cost to maintain.

If the asset valuation approach is overly simplified, then annual depreciation
may prove to be a particularly poor proxy for the cost to maintain. For instance,
if asset value is measured strictly based on historic costs and asset life is as-
sumed to have a constant rate of decrease without regard to level of mainte-
nance, then this limited approach would lead to a cost for maintaining value that
is simply an equal amount each year, adjusted for annual inflation. Finding the
appropriate level of detail in the valuation process has a great impact on how
the valuation may be used.

Regardless of the specific approach for obtaining the cost to maintain, it is rec
ommended that this measure be accompanied by ASR, defined here as planned
expenditures divided by the cost to maintain current value. ASR is not a cost at
all, but a ratio. Nonetheless, it is a useful measure for evaluating whether or not
an asset owner is investing the necessary amount to maintain value, regardless
of what that cost actually is.

Chapter 2 includes a description of the approach for reporting pavement ASR
used by Washington State DOT (WSDOT) (70). This agency uses an approach
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described by FHWA (43) to estimate the additional life added to the system
through pavement treatments and divides this by the life through deterioration
to calculate ASR. This approach to calculating ASR does not involve an explicit
calculation of ASR, but is consistent with the definition of the measure present-
ed in Chapter 7.

Issues to consider when reporting the cost to maintain current asset value

include:

* The approach used to calculate the measure should be noted because it im-
pacts the potential applications of the cost and/or ASR.

* |tisimportant to clearly communicate what types of costs are included in the
cost to maintain current value, and what types are excluded. For instance,
it is common to exclude preventive maintenance costs from management
system models and depreciation calculations, while assuming these activities
will nonetheless continue to be performed. If annual depreciation is used,
then the costs that are included will depend upon the specific set of treat-
ments one has defined, as described in Chapter 5.

* Ifan agency has determined that following its life cycle strategies and achiev-
ing its desired state of good repair requires maintaining current conditions,
then the cost to maintain current value may be the same as the amount of
spending needed. Otherwise, the two may be different, such as when greater
levels of spending are needed to maintain current value or when additional
investment is needed to increase asset value. However even when the values
are different it can be instructive to show both the cost to maintain and total
need.

Establishing Needed Spending

Determining the amount of money an agency needs to spend on its assets is
inherently subjective. The calculation depends on the answer to the question
“what constitutes a need?” and this question has many potential answers.

The Federal definition of asset management provides an approach for address-
ing what asset investments are defined as needs. The TAMP regulation (23 CFR
515.5) defines asset management as a process for identifying “...a structured
sequence of maintenance, preservation, repair, rehabilitation, and replacement
actions that will achieve and sustain a desired state of good repair over the life
cycle of the assets at minimum practicable cost.” The regulations further require
that agencies define a set of asset management objectives aligned with this defi-
nition, and perform a gap assessment relating actual conditions to agency two
and four-year performance targets and the desired state of good repair. Once
this desired state of good repair is established, the asset owner must establish
which treatments are required to achieve and maintain the desired state at
minimum cost.

The GASB 34 modified approach (1) provides similar flexibility. Agencies using
the modified approach do not calculate depreciation for their infrastructure

8-7



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

Chapter 8. Using Asset Value to Support TAM Decisions / Section 8.2 Guidance for Applying Asset Value to Support TAM

assets. Instead, they define a target level of service, and determine the cost to
maintaining the target level. Provided the agency continues to maintain their
assets at the target level of service, they can state the cost of maintaining the
target level of service as an operating cost in their financial reports in lieu of
depreciation.

The approach recommended here for establishing the level of investment
needed for a set of assets is meant to be consistent with U.S. Federal TAMP reg-
ulations and the GASB 34 modified approach. That is, the asset owner should
clearly define their desired state of good repair, and then base their calculation
of needed funding on the funding required to achieve and maintain this state.
This information can then be used to calculate and report AFR, planned funding
divided by needed funding over a 10-year period.

However, how does required spending relate to asset value? In many cases, the
needed level of spending will be similar to, if not the same as, the cost to main-
tain asset value. As discussed above, the two measures are not the same, but
for a mature asset inventory that has reached a steady state and is being main-
tained in its desired state of good repair, the two may be very similar. Annual
depreciation provides a rough approximation of the cost to maintain value, and
thus may provide an approximation (albeit an even rougher one) of needed
spending. Even when needed spending, the cost to maintain, and annual depre-
ciation are all different, it can be helpful to communicate the three values and
the differences between them to make the case for any necessary investments.

In the case where economic perspective is used as the basis for calculating asset
value, an alternative approach may be appropriate for defining an assets’ needs
and the cost to meet them. Any asset investment with a positive NPV provides

a benefit to users and therefore may be considered needed by the agency. The
cost of meeting needs is then the cost of performing all investments with a pos-
itive NPV over a defined period. This requires that the NPV calculations include
other treatments for complex assets, such as rehabilitation of pavement, bridg-
es and facilities.

The example below shows how one agency has addressed the challenge of de-
fining asset need. The Vermont Agency of Transportation (VTrans) summarizes
needed funding in its TAMP using ASI (similar to AFR) and ACR (44). In its TAMP,
VTrans uses the results for these measures to illustrate the impact of planned
funding levels and show that available funding is less than what is needed to
meet the agency’s needs.

Issues to consider when determining needed funding include those identified
previously for calculating the cost to maintain asset value. An additional con-
sideration is the timeframe of the projection. An analysis period of 10 years or
more is recommended when determining needed spending and AFR given there
may be large variations in year-to-year spending which can obscure trends.
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VTrans TAMP
Indices to Define Need

VTrans defines asset sustainability index (ASl) as “the ratio of anticipated needs to antic-
ipated revenues”. ASI demonstrates the percent of maintenance needs met by projected
funds. ACR is used to weigh the impact of investment decisions on overall asset value.

VTrans develops graphs and tables to illustrate the transformation of the ASI under differ-
ent scenarios. In the graph below, the blue bars reflect a 0% revenue growth scenario, the
yellow bars indicate a 2% growth scenario, and the green bars represent a 4.5% growth
scenario. The ASI clearly demonstrates how the agency will face growing funding deficits
unless the budget is increased.

VTrans’ Asset Sustainability Index (ASI)

Assumes 2.5% inflation
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The VTrans TAMP includes tables displaying the ACR for bridge and pavement assets, see
the 6th column in the table. By comparing the size of the investment with the resulting
change in ACR, VTrans contextualizes the impact of each investment. The ACR is also used
to identify which assets are in need of future investment. When a small percent of the as-
set’s life remains, more funds should be committed to renewing the asset or asset class.

Asset Valuation of VTrans Bridges
CSL Designation '::':::sr Deck Area Replacement Value (rv) Current Value (cv) % Remaining
$ (in millions) $ (in millions)
csL1 372 3,295,041 S 1,064 S 620 58.2%
CSL2 132 1,116,946 $ 361 S 215 59.6%
CSL3 247 1,102,132 $ 325 §$ 182 56.1%
CcSL4 330 1,062,173 $ 313 S 174 55.6%
CSLS 1700 2,747,876 S 811 S 399 49.2%
Totals 2781 9,324,168 $ 2,874 $ 1,590 55.3%

Source: VTrans TAMP, 2019

Source: Vermont Agency of Transportation (44)
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Allocating Funds between Assets and
Networks

Information on asset value does not provide a direct indication of how an
agency should invest in its assets. Ideally, an agency should use its management
systems to define and select scenarios reflecting their preferred allocation of
funding. However, asset value and related measures can clarify conditions and
trends between different asset classes and groups of assets to support resource
allocation decisions. For instance, an agency might show that increased invest-
ment is needed for a given asset class or system based on the asset’s overall val-
ue, the gap between current spending and spending needed to maintain asset
value, and/or other value-related measures.

All of the different approaches for calculating asset value can support decisions

about how to allocate funding. However, asset value is most likely to relate to

asset funding and conditions when:

* Complex assets are valued at a component level;

* Initial asset value is based on current replacement cost or market value;

* Effects of major treatments that improve asset condition are included in the
calculation; and

* Depreciation is condition-based and condition data are collected and used
for supporting allocation decisions.

The callout box shows an example of how asset value can support resource
allocation tools. It describes the Structures Asset Valuation and Investment
(SAVI) Tool developed by the UK Department for Transport (45). The SAVI Tool is
a spreadsheet tool that stores data on an inventory of bridges at the component
level, calculates asset value using depreciated replacement cost, helps define a
lifecycle strategy for bridges, and predicts future costs and conditions based on
the selected lifecycle strategy. The tool includes a summary of asset value for
different groups of bridges to support financial reporting and provide insights
into recommended funding.

Comparing Life Cycle Strategies

Asset value can provide useful supporting information when developing the
strategy for maintaining an asset over its life cycle, as illustrated in the case of
the SAVI Tool described here. Further, asset value can be used explicitly to com-
pare life cycle strategies in two ways:

First, if an economic perspective is used as the basis for value, then calculations
of asset value yield the NPV of an asset over its life cycle. NPV provides a quanti-
tative measure that can be used to compare different scenarios to establish the
preferred life cycle strategy for an asset. To compare different life cycle strate-
gies, the asset valuation must meet the additional requirement of distinguish-
ing between the different treatments being considered, such as rehabilitation
treatments for pavements, bridges, facilities and other complex assets.
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SAVI
Tool

The SAVI tool is used by transportation practitioners in the UK to complete structural
valuations, calculating replacement cost, depreciated replacement cost, accumulated
depreciation, and annual depreciation values. The tool provides a consistent, national ap-
proach to managing and valuing asset structures based on the condition of the structures’
component elements. The tool's beta testing finished in October 2019, and it was formally
released at the Bridges 2020 conference in Coventry.

The SAVI tool uses the methods of valuation defined in Chartered Institute of Public Fi-
nance and Accountancy (CIPFA) guidance. Replacement cost is calculated using a unit cost
per square meter, and depreciation is dictated by deterioration curves which provide an
effective element age. Using these valuations, SAVI can develop long-term asset manage-
ment plans (AMPs) up to 120 years, short-term plans up to five years, and intervention
strategies. It can also model different budget scenarios.

The tool was designed in response to local agencies recognizing their need for a database
to manage their asset inventory data which can return useful outputs and analysis. The
SAVI tool supports several types of structures including bridges, culverts, tunnels, under-
passes, lighting, retaining walls, road signs, signals, and reinforced earthworks. For each of
these asset types, it requires detailed inventory and condition data as well as anticipated
expenditures on routine and special maintenance. The tool can analyze up to 5,000 struc-
tures at once.

Three dashboards one for Expenditure by Type of Element Life

the valuation, one for the 8.0

short-term AMP, and one

for the long-term AMP sup- o

ply summaries of the asset 6.0

analysis and document the 5 5.0 |

projected condition-based § .

maintenance expenditures. E =

A sample graph from the A g

LAMP dashboard is included 2.0 -

below. Additionally, a fourth il

page reports the element

condition score for every el- O 01234567 8 8101112131415161718192021222324252627282930
ement in the model for each Year

year of analysis; it highlights = Planned Maintenance - Finite L fe Elements Planned Maintenance - Indefinite Lile Elements
when assets fall into disre- = Condition Triggered - Finite Life Elements = Condifon Triggered - Indefinite Life Elements

pair and which assets are
maintained in good condition.

Source: UK Road Liaison Group (45)
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Alternatively, if a cost
or market perspective
is used as the basis for
value, asset value can
be used as the residual
value of an asset for
calculations of asset life
cycle cost, as illustrated
in the example in Chap-
ter 2. This provides an
approach for quanti-
fying the differences
between two strategies
where one strategy
results in a different
remaining life or con-
dition at the end of the
analysis period.

The Transit Asset
Prioritization Tool
(TAPT) included with
TCRP Report 172 (46)
illustrates use of asset
value - or more spe-
cifically, the NPV of an
asset - to establish a
life cycle strategy. The
tool is described in

the callout box. The
tool recommends a
simplified life cycle
strategy for each asset
class (that is, when

to replace the asset)
based on the NPV of
the asset. The strategy
with the lowest NPV is
selected for each asset
class. In addition, the
tool reports total NPV
for all assets when
generating scenarios of
future asset conditions.

Use of NPV to Compare Life Cycle
Strategies Transit Asset Prioritization
Tool (TAPT)

The Transit Asset Prioritization Tool (TAPT) is an analytical tool
for analyzing and prioritizing investment needs for maintaining
transit assets in a state of good repair. The tool includes three
types of asset models: a mileage-based model intended for use
with revenue vehicles; a condition-based model for use where
an asset’s remaining life can be approximated based on con-
dition; and an age-based based model for other asset classes.
The tool user creates a set of asset class models using the three
model types.

Each asset model predicts the agency and user costs associated
with an asset over its life cycle. Also, the models predict when
to replace an asset. The benefit of replacement is calculated as
the increase in NPV that results from from replacing the asset
at a given age relative to deferring replacement for one year.
TAPT uses the asset class models to predict asset investment
needs, and simulate conditions over time given a specified bud-
get. One of the measures predicted for an analysis is the NPV of
asset investments simulated as occurring in each period of the
analysis.

Transit Cooperative Research Program - Transit Asset Prioritization Tool Version 1.00

Start Screen

ASSET GROUP ADMINISTRATION ASSET GROUPS
Opens worksheet to enter or edit information for a Vehicle 2
new asset group. You will be asked for an Asset Create Asset Group Non-Vehicle 10
Group ID Code and model type (vehicle, age- Total 12
based, or condition-based).
Edit Asset Group INITIAL CONDITIONS
Replacement Value ($ 000) 1,796,260
Initial Needs ($ 000) 45,023
Avg. Age (years) 15
Mean Distance Between Failures (miles) 32,553
Avg. Condition (non-vehicle) 47
CO2 Emissions (tons) 139,353

Delete Asset Group

BUDGETS AND PARAMETERS INPUT
Opens worksheet o input budget amounts for each
year and review (and, if desired, override) default Budgets & Parameters

economic analysis parameters. Replacement Value Initial Needs

Vehice

Vehicle
70% 100%

Vehicle
0%

MODEL ION
Runs the prioritization model using current
budgets, parameters, and asset groups. You will be Run Prioritization Model
asked to specify a Run ID Code.

Delete Previous Run

PRIORITIZATION MODEL RESULTS

Displays a summary table showing prioritization

model results by year for a selected run. You will Display Summary Table
be asked to selecta  Run ID Code.

ONE AND TWO RUN CHARTS

Displays a chart showing prioritization model

results by year for one model run or two. You will Display Chart - One Run
be asked to select a Run ID Code(s) and the

output variable to be charted.

ASSET REPLACEMENT PROGRAM Display Chart - Two Runs

Displays a listing of the asset replacement program
from a prioritization model run. You will be asked to Display Program List
select the Run ID Code. L

Source: TCRP Report 172 (46).
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Calculating
Value
Generated
by an Asset

The final application

of asset value for
supporting TAM is the
calculation of the value
derived from an asset.
Often times an asset
manager is not specif-
ically concerned with
this question, because
in many instances

it may be taken as a
given that the assets
one manages are,
indeed, necessary and
important, and the
asset manager cares
primarily about how
best to manage a set
of assets given this
assumption. Howev-
er, in some cases the
asset manager may be
specifically interested
in the value derived
from one asset versus
another and/or wheth-
er a given asset merits
further investment. For
example, when consid-
ering how to prioritize
assets for resilience
investments, one may
wish to consider the
degree to which differ-
ent potential assets will

reduce the likelihood of risk and the consequences of a possible asset failure,

Calculating the Value from Investing
In Transit State of Good Repair

TCRP Report 206 presents a framework and approach for calcu-
lating the return on investment (ROI) of investments in transit
assets to achieve and maintain a state of good repair. The re-
port describes how to calculate the value of transit asset invest-
ments to a transit agency, transit system users, and society.

It includes an ROI calculation tool one can use to calculate and
compare different investment scenarios, such as to compare a
scenario in which assets are maintained in good repair to one

in which asset investments are deferred. Measures calculated
using the tool include NPV, Benefit/Cost Ratio, Internal Rate of

Return and Payback Period.

TCRP Return on Investment Calculator

Summary Results

$90.000,00

$40,000.000

$0,000.00

2000000

$30.a00 00

Presest Valoe (5)

$ 90,000,000

$20,000,000

Summary Results

v pry Mew v
Desappes —llaftueyated _ ____ PuageiVedye
Totd Benetis (5) Agency Benabty $31,656,218 $25,047,176
Unew Benet s $14,006,750 $12,162,798
o0 d Benetny 678028 $54).80
Tod $46.841,790 $37,450471
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with consequences quantified based on the value of the asset to society.

The callout box provides an example of how the value from a set of assets can

support TAM. The Return on Investment (ROI) Calculator described in TCRP
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Report 206 (47) calculates the overall ROI of planned investments to achieve a
state of good repair for transit assets. The tool allows one to compare different
investment scenarios, producing measures of investment including NPV, Benefit
Cost Ratio (BCR), and Internal Rate of Return (IRR).

Determining the “value from” is the central issue that the economic perspective
of asset value is intended to address. Thus, for further discussion of this appli-
cation the reader should refer to the discussion in Chapter 4 and the supporting
appendices.
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Section 8.3

Practice Assessment

This section provides examples of “emerging,” “strengthening,” and “ad-
vanced” practices for using asset value and measures related to asset val-
ue to help support TAM. In 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 comprehensive manner, and a strengthening practice lies

between these two levels.

Practice Area Maturity Level
Using Overall Value Emerging
for TAM

Strengthening

Advanced
Using Cost to Emerging
Maintain Value
for TAM Strengthening
Advanced
Using Needed Emerging

Funding for TAM
Strengthening

Advanced

Description

Asset value is reported in agency documents, including financial
reports and the agency’s TAMP, but approaches used in different
documents may be inconsistent.

Asset value is reported in agency documents, including financial
reports and the agency’s TAMP. Discrepancies between different
estimates are documented.

Asset value is reported in a consistent manner in different agency
documents, including financial reports and the agency’s TAMP.
Multiple approaches for reporting value are used as needed to
maintain consistency between documents while satisfying report-
ing requirements.

The cost to maintain current asset value is calculated using annual
depreciation and reported in the agency’s TAMP.

The cost to maintain current asset value is calculated using the
agency’'s management systems. The cost to maintain and ASR are
reported in the agency’s TAMP.

The cost to maintain current asset value is calculated using the
agency’s management systems. The cost to maintain and ASR are
reported in the agency’s TAMP. The cost to maintain and ASR are
reviewed when establishing asset investment levels.

Needed funding is reported in the agency’s TAMP. Needed funding
is assumed to be equal to the cost to maintain current value.

A separate analysis is performed using the agency’s management
systems to support the calculation of the funding needed to
achieve and maintain the agency’s desired state of good repair.

A separate analysis is performed using the agency’s management
systems to support the calculation of the funding needed to
achieve and maintain the agency’s desired state of good repair.
Needed funding is considered in establishing asset investment
levels.
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Practice Area Maturity Level

Using Asset Emerging
Value to Support

Allocation Between Strengthening
Assets and Systems

Advanced

Using Asset Value Emerging
to Compare Life

Cycle Strategies Strengthening

Advanced

Calculating Value Emerging
Generated by an

Asset Strengthening

Advanced

Description

Asset value is reported by asset class and system in the agency’s
TAMP or supporting documents.

Asset value and supporting measures such as the cost to maintain
current condition, ASR, AFR and ACR are reported by asset class
and system in the agency’s TAMP or supporting documents.

Asset value and supporting measures such as the cost to maintain
current condition, ASR, AFR and ACR are reported by asset class
and system in the agency’s TAMP or supporting documents. Infor-
mation on asset value and related measures is used to support
decisions concerning the allocation of funding between asset class
and system.

The NPV of different potential life cycle strategies is explicitly
calculated when selecting asset life cycle strategies.

The NPV of different potential life cycle strategies is explicitly
calculated when selecting asset life cycle strategies. Asset value is
used as a component of life cycle cost, such as for quantifying the
residual value at the end of the analysis period.

The NPV of different potential asset life cycle strategies is explicitly
calculated when selecting strategies. The calculation includes
relative impacts to travelers and society for different life cycle
strategies, such as changes in travel time or operating costs.

The overall value from an agency'’s assets is calculated to help
establish the overall value of the assets to travelers and society.

The overall value from an agency’s assets is calculated. The calcula-
tion considers changes value related to asset age or condition.

The overall value from an agency'’s assets is calculated. The calcu-
lation considers changes value related to asset age or condition.
Further, the calculation is used to support decisions about agency
investments in relevant applications such as selecting resilience
investments.
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