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1. Introduction
Transportation agencies have the responsibility and the 
challenging task to maintain, preserve and improve infra-
structure assets (assets) for current and future generations. 
While maintaining existing assets is an overriding concern for 
transportation agency officials, most agencies are grappling 
with funding issues. Considering the fact that assets such as 
pavements and bridges have long useful lives, a sound asset 
management practice will necessitate the development of 
long-term asset management plans. Practices and experi-
ences from other countries with mature asset management 
processes and also from transportation agencies within the 
U.S. show that implementing and sustaining the performance 
and condition of assets requires long-term financial plans 
that support and are linked to long-term asset management 
strategies. Comprehensive transportation asset management 
plans (TAMPs) could show the expected and desired projec-
tions of asset performance and condition for ten or more 
years into the future. A pragmatic TAMP would address the 
amount of investment required each year for the rehabilita-
tion, preservation and maintenance of assets during their 
useful life. The associated financial plan can be linked to the 
targeted performance and conditions of the assets identified 
in the TAMP. 

The financial plan can show the expected and desired fund-
ing projected for the future, often for ten or more years. To 
be useful to decision-makers, the financial plan can establish 
how the agency will address the resources needed to achieve 
and sustain the long-term asset management objectives. It 
could clearly illustrate the financial state of the agency and 
express the financial needs for the plan period, shedding 
light on the gaps, and the funds needed to bridge the gaps 
between the current conditions and those established in the 
asset management plan. The elements of the financial plan 
can succinctly highlight the actions that need to be taken 



over the long-term to maintain the health, performance and 
condition of the assets. The financial plan also can address 
financial risks. It could enable the agency to monitor and 
compare the funding available to the expected funding 
projections throughout the life of the plan, make tradeoffs, 
and take corrective actions to accomplish the agency’s asset 
management objectives. The financial plan is thus critical to 
the successful implementation of the agency’s TAMP. Finally, 
well developed financial plans would allow agencies to 
communicate with the public and the stakeholders the value 
of transportation assets, the current, projected and desired 
performance and condition of assets, the funding required to 
support the projected and desired performance and condi-
tion targets, the financial risks and the level of performance 
and condition that stakeholders can expect. It also can 
summarize any changes in strategy that may be required  
to address changing financial realities.

This third installment of the five-part financial report series 
addresses two related components of financial plans. The 
first is how to identify, communicate, manage and perhaps 
capitalize upon the risks inherent in long-term strategies  
for financing complex and aging infrastructure assets. The 
second is how to use financial performance measures to 
illustrate the adequacy of investment levels and the  
magnitude of accumulating backlogs.

This two topics are closely related. How well risks are man-
aged can influence how well the assets perform. Later in this 
report, two tools will be explained that can help explain the 
potential risks and rewards inherent in an agency’s asset 
management and financial plan. A risk register is a simple 
matrix-like document that summarizes the risks, their conse-
quences, likelihood and impact surrounding the financial 
plan. The risk register provides an at-a-glance summation of 
the risks that will determine the success of the financial plan.

2 Financial Planning for Transportation Asset Management
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Also, this report will present a series of financial metrics to 
accompany the plans. These metrics provide “shorthand” 
ratios that illustrate the degree of adequacy of the financial 
plan to sustain asset conditions. The metrics are like heuris-
tics or rules of thumb that allow the “body politic” to under-
stand benchmarks of whether the financial plan is adequate 
to sustain assets, and if not, by how much.
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2. Risks and Rewards of Financial Plans
A financial plan is defined here as a component of a trans-
portation asset management plan. It includes forecasts of 
expected revenues, allocations of those revenues, gaps 
between the allocations and the amounts needed to meet 
asset-condition targets and scenarios to address the gaps. 
Although not defined in statue, it is likely that most state 
transportation agencies will adopt a timeframe of approxi-
mately 10 years. 

Tables 1-4 represents a possible format for the financial 
summary in a financial plan. This format and these spending 
categories are not required by FHWA but are presented to 
illustrate the concepts important to long-term financial plans 
that support asset management. The first two sections in 
Tables 1 and 2 (see pages 5 and 6) are common in most 
“sources and uses” tables. They illustrate what revenue is 
expected and how it is predicted to be used. The third sec-
tion in Table 3 (see page 7) captures whether the allocations 
are adequate to meet the asset-investment needs. “Needs” 
would be the amount of investment required to meet the 
asset-condition targets. The need estimate generally would 
be produced by the agency’s bridge, pavement or mainte-
nance management system, or other estimating processes. 

RISK 
 is the positive or negative 
effects of uncertainty or 
variability upon agency 

objectives.

As can be seen, a financial 
plan with its long-term 
perspective and its capturing 
of need as well as revenues 
can include more than a 
typical budget document. 
Most state budgets are one, 
or two-year documents that 

focus only upon known revenues and how they will be 
allocated. If needs exceed revenues the needs are “off the 
books” and their consequences are not included in the 
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financial reports. Asset management financial plans allow 
agencies to put their revenues and expenditures in greater 
context. Because assets are long-lived, the financial plan 
parallels more closely the timeframes in which agencies  
plan ahead for treating highway assets. 

Although long-term revenue and needs forecasts have been 
included in transportation agency long range plans, the asset 
management financial plan can fill a void by focusing specifi-
cally on the revenues, expenditures and needs to sustain 
assets at acceptable conditions for the long-term. A long 
range plan captures the estimated costs to meet mobility, 
safety, transportation alternatives and other needs but not 
always the costs to sustain assets to a specific condition. What 
is different about the needs for sustaining assets compared  
to other program categories such as mobility is that asset-
investment needs are not discretionary over the long term. 
Although assets may be underfunded for years, the unmet 
needs accumulate as a long-term liability that eventually must 
be paid. The costs of underfunded pavements, bridges and 
other assets manifest themselves as poor pavements and 
bridges that increase vehicular operating costs, contribute to 
crashes and cost more to repair. These higher future costs 
generally don’t appear in current financial documents such as 
long-range plans, State Transportation Improvement Programs 
(STIPs), and importantly, State budgets. An agency’s State 
budget could be published without any acknowledgement  
of the looming backlog in unmet asset investment need. The 
asset management financial plan can present the agency’s 
assumptions of how it will spend resources to manage these 
assets but it also can illustrate the “off the books” liabilities 
that accrue through deferred maintenance and report them  
as a growing liability that eventually must be paid.

Tables 3 and 4 summarize the amount of unmet need for 
bridges and pavements by year and for the 11-year period. 
They also illustrate the forecasted decline in conditions for 
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bridges and pavements and summarize the Sustainability Gap, 
or total unmet need, over the period which is $943 million. 

Also shown in this financial plan is the Asset Sustainability 
Index (ASI.) The Asset Sustainability Index is the ratio of  
what is budgeted to preserve the bridge and pavement 
assets divided by the amount needed to achieve the targets. 
As seen in 2015, pavements and bridges are adequately 
funded to meet target but by 2025 only 72 percent of what  
is needed to sustain them is expected to be allocated. By 
including the funding gaps, the declining conditions and 
Asset Sustainability Index, the financial plan presents a more 
complete picture of the agency’s asset funding than would a 
short-term, two-year budget document that focuses only on 
cash balances. The inclusion of these future financial condi-
tions illustrates what trends, conditions and liabilities will 
accumulate and have to be addressed eventually. 

Financial plans focusing on the costs to sustain assets  
originated in Australia. The statutory concept underlying 
Australian financial plans is that agencies’ budgets are not 
really in balance if they are accumulating a large backlog of 
unmet maintenance needs that are being pushed off upon 
future users. The concept is akin to the current U.S. focus  
of requiring States and municipalities to face their unmet 
pension liabilities. The pension payments may not be large 
enough today to imbalance a one or two-year budget. But 
over the long term, those growing pension liabilities repre-
sent a bill coming due that the agencies are not prepared  
to pay. This approach to budgeting is called an “accrual” 
approach. It means the agency is trying to capture its future 
assets and liabilities that are accruing and it is not focused 
only on its short-term cash flow balances.

The scenario presented in Tables 1-4 is not conducive to 
sustaining assets, which is why it is shown here. An examina-
tion of this financial plan shows that the agency is not  



10 Financial Planning for Transportation Asset Management

increasing its pavement and bridge expenditures at a time 
when its need to increase pavement expenditures rises by  
4 percent annually. In a typical sources and uses-type docu-
ment or a typical budget document, the need is not reported, 
only the revenues and expenditures. The financial plan offers 
an opportunity to explain the long-term needs and illustrate 
how they may be accumulating. In this example, the annual 
pavement gap grows from $12 million in 2016 to $146 million 
by 2024. Commensurately, the percent of miles meeting the 
pavement target fall from 90 to 78. Unmet bridge needs are 
less but grow from $3 million in 2016 to $35 million by 2024. 
With the report of the gaps and declining conditions, unmet 
asset liabilities are no longer “off the books” but a prominent 
part of the financial plan. With this information, decision 
makers know the consequences of current budget forecasts 
and know how much revenue they need to generate, or shift 
from other uses, if they are to sustain their assets at targeted 
levels. This information can inform development of future 
budgets and programming decisions.

Communicating with a Financial Plan

By itself, a dense table of numbers such as Tables 1-4 is 
unlikely to be an effective tool to communicate with stake-
holders. Most agencies are likely to augment this summary 
table with narratives, trend line charts and even pictures of 
pavements that meets condition targets and ones that don’t. 
However, nearly each line of this summary table can serve as 
the basis for greater discussion of the factors influencing the 
investment tradeoffs. 

The agency can explain how the State Revenue grows only 
by an estimated 1 percent annually because of the slow 
increase in annual fuel consumption and because no increase 
in state fuel tax rates is expected in this forecast. Similarly, 
the forecast assumes no growth in Federal revenue, assum-
ing that at best Congress will maintain current expenditures.
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The agency also forecasts a 4 percent inflation rate that 
drops the effective purchasing power of the agency’s budget 
by about 34 percent by the last year of the plan. All of these 
factors influence how much the agency can spend to main-
tain assets, and how much is left over for discretionary 
programs such as capacity expansion projects. 

A transportation agency needs to communicate with multiple 
stakeholders each with different interests and levels of 
understanding. The public may be best reached with pictures 
of different asset conditions and summary narrative of how 
different funding levels and different investment tradeoffs  
will affect basic highway conditions. Members of MPO boards 
are likely to have a higher level of understanding and may be 
best communicated with by using scenarios that illustrate 
contrasting outcomes from different investment scenarios 
they could make. A small but critical audience is the senior 
legislators, their staff and state budget staff who review 
agency budgets. These staff are disproportionately influential 
in the legislative process and usually knowledgeable of how 
agency budgets have evolved over time. These stakeholders 
often are interested in the level of detail seen in this financial 
plan. Legislators usually rely on a few key members and staff 
to analyze agency budgets. The conclusions of these key 
staff and legislators often will sway an entire House or Senate 
to act. For those stakeholders, detailed and insightful analysis 
of how spending levels affect long-term asset conditions and 
how various scenarios and tradeoffs affect the outcomes 
generally are of significant interest.

Risks and Rewards of Forecasting

A ten year horizon creates risks because it brings both 
threats and opportunities. The threats include inaccurate 
revenue forecasts, inaccurate investment need estimates 
from management systems, incorrect inflation forecasts  
and uncertain asset performance a decade into the future. 
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Agencies are taking a chance when they stake the credibility 
of their financial plan on management system forecasts of 
how thousands of bridges or pavements will perform in  
10 years without having reliable data or forecasting models. 
They also must estimate how much Federal-aid Congress will 
provide, or how weather and traffic loadings years from now 
will impact assets. These risks will be discussed further in 
Forecasting and Model Risks.

However, the rewards of a long-term financial plan can be 
numerous. The first benefit is demonstrating how adequate 
preservation investment today pays future financial  
dividends. Relatively small percentages of underfunding  
of preservation in the early years of a plan stimulates  
compounding growth in backlogs of deferred maintenance 
that create serious future financial liabilities. The effects of 
sound preservation don’t show up in the short-term, but 
only over the longer horizon. With a short-term horizon, an 
agency could “save” money by cutting preservation. Only 
over the long-term do the costs of deferred maintenance 
become apparent.

A second benefit is related to the first. The financial plan  
can capture the value of the deferred maintenance and show 
it in “monetized” dollar terms as a growing and unaddressed 
financial liability. The 10-year forecast of needs, expenditures 
and gaps illustrates the backlog of deferred maintenance as 
an unmet cost that the agency carries into the future. This 
“accrual” approach brings into the agency’s financial plan-
ning process the liability of unmet asset investment that 
otherwise would not be represented on short-term financial 
statements. With an “accrual” approach, obvious future 
assets and liabilities are recognized and reported. 

A third benefit is a long-term financial plan encourages 
long-term strategic thinking that is needed for the lifecycle 
management of long-lived assets. The lifecycle of a bridge 
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or pavement spans decades. Treating that asset at the 
appropriate point with the proper “mix of fixes” requires 
strategic understanding of the asset’s lifecycle. The com-
plexity required for such strategic thinking is multiplied by 
the thousands of assets an agency manages. A financial 
plan provides “advance warning” to decision makers and 
allows them to plan years in advance for investments need-
ed to sustain assets. Legislative efforts to raise new trans-
portation revenue often take years, and sometimes only 
after repeated failures. The long-term perspective of the 
financial plan allows legislators and other decision makers 
long lead times to anticipate how to close financial gaps. Or, 
the agency can decide whether to lower condition targets 
or defer discretionary projects such as ones for congestion 
relief. It also can lead to strategic decisions on how to 
manage revenue sources such as bonds to be timed strate-
gically over a decade to provide revenues when most 
critically needed to sustain asset targets.

Therefore, the longer timeframe for the asset management 
and financial plan is essential for incentivizing and  
documenting good asset management practices and  
for keeping decision makers focused on sustaining assets.  
A longer period of 20 or 30 years is likely to lose credibility 
because agencies lack the data and analytical programs to 
accurately predict asset conditions much beyond 10 years. 
Therefore, the 10 year period is long enough to illustrate  
the benefits of a lifecycle approach but short enough to  
be credible.

Forecasting Risk

Without a thorough statement of the risks, uncertainties and 
assumptions inherent in them, the asset management and 
financial plans could provide a false sense of confidence, or 
be criticized for “crying wolf” if investment gaps are empha-
sized. As was described in Report 2, Financial Planning for 
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Transportation Asset Management: Components of a  
Financial Plan, the financial plan includes a table of  
revenues, expenditures, projected investment needs and 
investment gaps. Taken at face value, these will be assumed 
to be credible forecasts that the agency expects to occur. 
However, nearly every element of a forecast beyond the first 
or second year of a financial plan will be influenced by 
factors and parties beyond the agency’s control. Federal-aid 
will be determined by Congress. State funding sources will 
be influenced by legislators, commissions and governors. 
Tax receipts are subject to the economy, fuel consumption, 
tax diversions and tax rates. Construction costs will be 
influenced by larger market forces of global materials 
demand, the amount of construction industry competition 
and the availability of key inputs such as aggregates. In 
metropolitan areas, programming decisions are influenced 
by metropolitan planning organization (MPO) boards.  
In short, the agency will be responsible for achieving  
long-term asset conditions when much of its operating 
environment is beyond its control.

Failing to acknowledge these uncertainties aggravates 
several risks and undermines several potential opportunities. 
The negative risks are that stakeholders will question the 
agency’s credibility if its targets are not achieved because 
of factors the agency had not predicted. Conversely, the 
agency could use these same risks as opportunities to 
emphasize to the outside stakeholders their role in  
assisting the agency with achieving the public’s long-term 
asset targets. For instance, if local agencies that own parts 
of the NHS do not adopt preservation and preventive 
maintenance strategies on those sections, the risk of  
higher future costs increases. Also, the forecasted  
investment needs can convince MPO boards to include 
adequate preservation investment in the Transportation 
Improvement Program. (TIP) The asset management  
plan and financial plan can be an opportunity to engage 
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legislators, the Congressional delegation and key stakeholders 
such as MPO boards. If all are focused on the same goal of 
striving for sound asset conditions the agency is more likely 
to achieve them. 

Some of the key risks in the financial plan can be categorized 
as forecasting or “model” risk. Model risk is commonly recog-
nized in the financial industry. As investment firms try to pick 
the best portfolio of investments to meet their desired rate of 
return, they model important financial inputs such as the rate 
of future inflation, growth in the economy, currency exchange 
rates and other factors that will influence the performance of 
their portfolio. As is analogous with transportation agencies, 
the amount of nominal or non-adjusted future dollars is  
less important than knowing how much inflation-adjusted 
revenue an agency will have. Therefore, the agency’s models 
for forecasting need, asset performance, inflation and  
revenue are important. One author compared those who 
measure risk with models to pilots who fly by instruments  
in bad weather. If they aren’t confident in their navigational 
instruments they will fly off course.[1]

Transportation agencies that need to extrapolate long-term 
forecasts of revenues, expenditure needs and asset condi-
tions are also “flying by instrument.” In their case, however, 
the instruments are the revenue, bridge, pavement and other 
asset models they use to convert today’s known data points 
into forecasts of where the agency’s revenues and asset 
conditions are heading ten years in the future.

Inflation Risks

Model or forecast risk is particularly important in asset  
management and financial plans for two reasons. First, the 
power of compounding that can be an issue with any forecast 
is particularly acute with the long timeframes and large sums 
included in a financial plan. As in the example in Table 1, if an 
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agency spends $304 million on pavements in year one of its 
10-year plan, the compounding effect of an inflation forecast 
can be significant over a decade. 

As Table 5 shows, the inflation rate that the agency repre-
sented in Tables 1-4 assumes for its 10-year forecast can  
have a major bearing on the plan’s outcome. If the agency is 
currently meeting its pavement targets and it assumes that 
an inflation-adjusted expenditure of $304 million for each of 
the next ten years will be adequate to continue meeting its 
asset targets then the inflation-rate forecast will be a critical 
input to the plan. As can be seen in Table 5, the effect of a  
5 percent annual inflation growth rate is significantly differ-
ent than the effect of a 2 percent annual inflation rate. The 
difference between the 2 percent and 5 percent inflation 
assumptions total nearly $124 million annually by the tenth 
year. For this example state, $124 million would equal all the 
funds passed through to local governments, or the majority 
of the Mobility/Capacity budget. Therefore, the agency faces 
risks with its pavement-inflation forecast. Under estimating 
could mean that in later years of the plan the agency will  
not meet condition targets because it cannot afford all the 
treatments needed. It would then have to defer programmed 
projects in other categories, such as capacity-expansion, and 
transfer money to pavements or accept lower condition 

Base Year 
Pavement 

Budget 

Annual 
Inflation Rate 

Scenarios

Pavement Budget 
Needs at End of 

10 Years

Additional 
Amount Needed 
from Base Year

$304 2% $371 $67 

$304 3% $409 $105 

$304 4% $450 $146 

$304 5% $495 $191

Table 5. The effects of differing inflation assumptions on  
an agency’s pavement budget. (All figures in $ Millions)



Report 3: Managing Risks and Using Metrics 17

levels. Conversely, if it overstates inflation it may not realize 
that it has more pavement budget than it needs. It could 
postpone for several years planning for other projects that 
are important to the safety, mobility and well-being of 
communities which could have been paid for with the  
extra pavement dollars.

The inflation example tries to illustrate the zero-sum nature 
of long-term transportation budgeting. Agencies face  
demands for a virtually unlimited amount of project requests 
from communities, MPOs, businesses and interest groups. If 
the agency overestimates its asset-preservation needs it is 
denying these groups projects they see as important. Under-
estimating the effects of inflation could lead to reduced asset 
conditions, or the need to re-direct resources later by defer-
ring other projects that are under development. 

The last two rows of Sources of Funds in Table 1 illustrate  
the effects of inflation. The Total Sources line illustrates the 
unadjusted, nominal income forecast. The Inflation Adjusted 
Sources line shows the effect of assuming a 4 percent annual 
inflation rate. By the tenth year, the effective purchasing 
power in 2025 is 34 percent less than the nominal budget. 
The $1.689 billion of 2025 is worth only $1.123 billion in 2015 
dollars. The effects are more acute in this era when revenues 
grow slowly, if at all. 

Figure 1 (see next page) illustrates the potential difficulty 
and risk of predicting construction price trends. These data 
from the FHWA National Highway Construction Cost Index  
only have a compound annual growth rate of 1.16 percent 
between 2003 and 2014. However, at the peak of inflation  
in 2006, prices had risen 36 percent from the base year  
of 2003 before dropping in 2007, rising again in 2008 and 
then falling until late 2009. A construction inflation estimate 
in 2006 probably would look much different than one made 
in 2003 or 2014. This variability illustrates why an agency 
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may want to state its inflation assumptions, express  
the consequences of variability in those assumptions  
and regularly monitor price changes to update its forecast 
through the life of the plan. The agency also could express 
its confidence levels in its forecasts and note they could 
vary substantially above or below the annualized  
average forecast.

Model Risk

In addition to the risk of predicting an accurate inflation rate, 
another significant risk is inherent in the forecasts produced 
by bridge or pavement management systems. The bridge 
and pavement forecasts are central to financial plan assump-
tions. They provide the estimates of investment needed to 
meet and preferably sustain the asset condition targets over 
the forecast period. 

FHWA Construction Inflation Trends

Figure 1. Actual and compound average annual construction  
inflation 2003-2014. SOURCE: FHWA
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As with the inflation forecasts, the pavement and bridge 
investment analysis assumptions are influential because of 
the large amount of money involved and the long horizon 
that compounds future cost assumptions. Pavement and 
bridge programs are among the agency’s largest and create 
the largest financial demand when they increase. Differing 
from the inflation assumption, however, is the exponential 
growth in costs created by the non-linear and escalating rate 
of deterioration of assets as they age, particularly for pave-
ments. According to FHWA statistics[2] the average state  
has 6,010 center line miles of rural highways which can  
be assumed to equal 12,020 lane miles. A relatively small 
difference in assumptions of pavement deterioration rates 
produce substantially different forecasts of condition levels 
and needed investments when extended over 10 or 15 years 
as seen in Figure 2. These differences in the amount of 
forecasted deterioration multiplied by a large number of  
lane miles and increased over time by inflation costs can 
create significant differences in pavement-need forecasts  
in the later years of an asset management plan.

In Figure 2 (see next page), the rate of pavement deterioration 
in the High Deterioration Rate Scenario is only about 1 percent 
greater in the early years of the forecast than the assumed 
deterioration rate for the Low Deterioration Rate Scenario. 
Because of the exponential rate of deterioration assumed  
as pavements age, the effects upon network pavement 
conditions are significant over time. Over 20 years, the high 
deterioration rate assumption requires nearly twice as many 
lane miles to need treatment compared to the low deterio-
ration rate assumption. This scenario was conducted assum-
ing the lane miles were all rural, two-lane routes many of 
which are subject to relatively light treatments which can 
deteriorate quickly when not applied at the proper times. 
For a statewide analysis, all pavements would need to  
be included.
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Inherent within the model risks for pavements are several 
contributing risks. One is the quality of data collection. If 
quality assurance/quality control processes are not in place 
the agency may lack confidence in its pavement condition 
data that are foundational to model forecasts. The models 
often are calibrated based upon year-to-year changes in 
pavements. If those changes are not captured correctly  
then the model will be less accurate.

The extent of historic data also contributes to the confidence 
in the forecast. If an agency has many years of data of how 
pavement sections changed over time based upon treatment 
types and costs it is likely to have more confidence in its 
forecasts. This is particularly true for forecasts in the early 
years of the plan. The “input-output” confidence can be high 
if an agency has 20 years of complete data and it is forecast-
ing for the first five years of its asset management plan. Its 
confidence may be lower for the second five years of the 
plan. Alternatively, an agency that is only now developing a 

Figure 2. Slight differences in pavement forecasts can have major 
financial implications. 

Affects of Pavement Deterioration Rate Assumptions
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pavement model and lacks extensive pavement treatment, 
expenditure and performance history probably would have 
less confidence in its forecasts of how pavements will  
perform over the next decade. This lack of confidence may 
be compounded when agencies have not tracked program 
expenditures, or when they now are relying on relatively  
new treatment strategies. As more agencies adopt pavement 
preservation strategies, they need to assume how those 
strategies will affect network-level pavement conditions  
for the next decade. 

Two examples based on theoretical but typical state trans-
portation agencies illustrate the differing levels of forecast 
confidence. Agency A has 20 years of data on each pave-
ment section, how it was treated and its performance over 
time with given treatments and traffic loadings. Agency A 
also has a history of using lower-cost preservation treat-
ments and has both historical data of how they performed 
and confidence in how they will perform in the future. With  
a large sample size and a known amount of variance in how 
the pavements performed it could calculate statistically a 
confidence level in its forecast.

Alternatively, Agency B does not have consistent pavement 
performance data. At most its data is eight years old and  
for some years data were not collected. The agency lacks 
historic information on the treatments for each section.  
The agency also has not relied heavily upon preservation 
treatments. Now, as the agency develops its pavement 
management forecast it has less confidence than Agency A. 
Agency B is developing a 10-year treatment plan and  
assumes based upon rules of thumb how each treatment 
will perform. However, its forecast is weighted heavily on 
assumptions of future treatment costs and performance  
and is not as heavily weighted by the historical data such as 
Agency A possesses. Agency B intends to emphasize pave-
ment preservation in its plan but it lacks empirical data on 

Figure 2. Slight differences in pavement forecasts can have major 
financial implications. 
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how those treatments will perform given its traffic, climate 
and pavement conditions. Agency B will have less confi-
dence in its pavement forecast which could be significantly 
inaccurate in the later years of its plan. Agency B may want 
to disclose its assumptions of future pavement conditions 
and performance, monitor the performance year-to-year 
and update its forecast annually as it recalibrates its model 
based on actual pavement performance.

Material Cost and Market Risk

While the overall impacts of inflation already have been 
discussed, the impacts of some key materials also can be  
a significant variable in forecasting investment needs.  
Although prices have moderated since the over-heated 
construction cost years of pre-2008, the prices for key inputs 
such as steel, aggregates, cement and asphalt binder are still 
important variables to consider. The agency may benefit 
from noting in its financial plan the assumptions it makes 
regarding these key inputs. As Figure 3 shows, the prices of 

AC Binder Price by Ton

Figure 3. The variability in a key price input, asphalt binder.  
SOURCE: OHIO DOT
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key inputs, in this case asphalt binder, can vary considerably 
and are subject to national and international market forces 
beyond an agency’s control. 

Social, Political and External Financial Risks

Model risk is not limited to technical, engineering, perfor-
mance or empirical cost data. Unit costs assumed for pave-
ments and bridges can vary widely depending on the scope 
elements that an agency anticipates it will need to accom-
modate, such as curb ramps. The agency also may want to 
consider other external risks such as appropriation risk, or 
the risk that State, Congressional or local officials will not 
approve budget amounts, or budget categories, as assumed 
in the plan. Finally, a broad range of external factors such as 
floods, storms, seismic events or even economic changes can 
influence the assumptions in a plan. This section examines 
some of the most likely external variables that an agency 
may want to consider in its financial plan.

Appropriation Risks

The juxtaposition of Figure 4 and 5 (see pages 24 and 25)
illustrates the uncertainty State agencies will face in forecast-
ing Federal-aid amounts. Figure 4 shows the steadily increas-
ing levels of Federal Highway Trust Fund expenditures from 
1957 through 2012. The trend equates to a 7.1 percent com-
pound annual growth rate. From the 1950s through the early 
2000s, agencies could forecast future State and Federal 
income levels based upon the slow but steady rates of 
growth in their fuel-driven highway tax appropriations. 
However, the declining rates of fuel consumption caused by 
increased vehicle fuel efficiency, increased urbanized and 
greater use of transit has decreased fuel consumption 
growth. At the Federal level and in many states the fuel tax 
rates have remained unchanged. Higher expenditures out of 
the Highway Trust Fund in past years have outpaced receipts
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leading to the results of Figure 5. It shows that the Highway 
Trust Fund would be in a serious deficit if expenditures and 
receipts remained at current levels. Since the trust fund can’t 
operate at a deficit, Figure 5 is a hypothetical illustration of 
the degree current expenditures are not supported by 
projected receipts.

An important variable for agencies to address will be their 
assumptions for Federal-aid and State revenues. The fictional 
agency in Tables 1-4 in 2015 received $750 million in Federal-
aid and its forecast assumed no growth in that amount for  
10 years. On the other hand, if the agency forecasts that 
Federal-aid growth returns to its historic levels of 7.1 percent 
annually, the fiscal forecast would be substantially different. 
In the tenth year it would be forecasting to receive $1.489 
billion in Federal-aid, instead of $750 million. Therefore, the

Federal Highway Trust Fund Expenditures 

Figure 4. Historic Federal highway expenditures grew steadily from 
1957 to 2012.  SOURCE: FHWA HIGHWAY STATICSTICS TABLE FE-21
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rate of growth in Federal-aid and State revenue will be an 
important variable for the agency to address. Whether an 
agency forecasts that it will have the revenues to achieve  
its condition targets may hinge upon how much State and 
Federal revenue it forecasts. 

Forecasting Bond Capacity

One benefit of the longer timeframe of an asset manage-
ment plan is the opportunity to plan for bond issues years  
in advance to help offset forecasted shortfalls. Agencies  
tend to issue bonds for 10 and 20 year periods, with many 
agencies opting for the 10-year horizon because of the 
lower interest costs. When an agency plans 10 years into  
the future, it can anticipate when payments for past bonds 
end, or are “off-loaded” from the balance sheet. As bond 

Highway Trust Fund Balances and Shortfall

Figure 5. Current apportionments cannot be supported with 
current Trust Fund balances.
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payments end, the bond payment amounts become  
available. They can be used as cash for on-going invest-
ments or the agency could plan to borrow again and use  
the available cash to pay for a new issuance. As a general 
rule of thumb, borrowing is not advised for short-lived 
assets. The result is the owner is paying interest for an  
asset that is beyond its useful life. However, agencies could 
consider bonding for particularly high-cost and long-lived 
assets such as major bridges, or the reconstruction of 
pavements on major corridors. Strategic issuance of bonds 
during the planning horizon can create several benefits. If 
the bond proceeds bring major bridges or many lane miles 
of pavements to their condition target it helps the agency 
achieve its asset condition targets. A sound asset also  
can reduce maintenance costs. Bonding to replace poor-
performing major assets also can reduce risk. If the  
asset were to deteriorate rapidly during the planning  
horizon it could cause resources to be diverted from  
achieving targets for other assets. Strategic issuance  
of bonds can be an effective strategy particularly when  
interest rates are low, future construction costs high  
and asset conditions are poor.

Scope Risks, Uncertainties and Opportunities

Social and political issues also can create financial  
uncertainty. The need to comply with social imperatives can 
influence what scope items are included in pavement and 
bridge projects, particularly in urban areas. An agency may 
face growing needs to address curb ramps and sidewalks. 
The degree to which these costs must be included in pave-
ment forecasts creates a significant variable. In some cases, 
repairing sidewalks, curb ramps and features such as light-
ing can cost more than the pavement. Societal insistence 
that these elements be included with paving projects  
creates uncertainty over project costs but also over treat-
ment timing. In urban areas, the repair of sidewalks and 
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curbs can trigger changes in drainage structures that lead 
to environmental permitting. Although these additional  
project elements have high social value, they significantly 
complicate the forecasting of unit costs and treatment 
timing. As agencies, particularly in urban areas, forecast 
their bridge and pavement unit costs and treatment  
timings these factors may be significant sources of risk  
or uncertainty.

The interface between technical and social issues is likely  
to become more of a variable as both State transportation 
agencies and MPOs increase their cooperation to achieve the 
MAP-21 performance requirements. In the urbanized areas 
because of the cooperative planning process and the expan-
sion of the National Highway System to include more locally 
owned routes, state agencies, local governments and MPOs 
will be sharing many decision-making and planning functions 
related to assets. The need to clarify limits or assumptions 
about project scopes will complicate asset-cost forecasting. 
When bridges and pavements are repaired in urban areas  
the questions of how to include “complete street” and similar 
attributes will be an important variable in estimating the 
costs to repair and rehabilitate aging streets and bridges.

Climatic or Seismic Risks

Another set of risks that agencies may want to note in  
their financial forecasts are those caused by storms, seismic 
events and other natural disasters. The agency’s ability to 
achieve its performance targets is contingent upon not 
having to divert resources or experience higher costs be-
cause of these unexpected events. There are few established 
means for accurately forecasting the likelihood of such 
events in the decade of a financial plan. The most an agency 
may be able to do is note that these events could occur, 
would affect the achievement of the targets and that the 
plan will need to be updated should a major event occur. 
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Hedging Financial Risks 

Many of these risks are beyond the agency’s control and  
the agency can only monitor, tolerate and react to them. 
The significant number and potential impact of the risks 
may well lead the agency to monitor them frequently and  
to assess how frequently the plan assumptions should be 
updated. In a mature performance management environ-
ment, the agency leadership is likely to be frequently moni-
toring performance and reviewing the inputs to that perfor-
mance, such as revenue streams. Although the frequency of 
update of financial plans is not determined, it may behoove 
agencies to update them regularly, such as annually. Some 
may want to consider annually refreshing key assumptions, 
such as income streams and inflation rates based upon 
economic and legislative developments. A rolling 10-year 
plan that is updated annually with a new tenth year added 
could create a dynamic and responsive financial planning 
process.

Updating Forecasts by Monitoring Leading Indicators
A way to monitor key financial assumptions is to track 
leading cost indicators, such as national construction price 
trends, bid prices for key materials and bidding trends. Each 
agency bid letting provides an opportunity to track key price 
inputs such as the price of cement, aggregate, steel and 
labor. A feedback loop from the estimating department to 
the asset management planning office can give the asset 
management unit advance warning when estimators see  
that unit prices are rising. If the prices are rising faster than 
expected in the financial plan, it can serve as an indicator 
that plan assumptions may have to be updated. 

National price-monitoring services also can give insight into 
whether prices are expected to rise. These services track key 
indicators such as the price of “futures” which are financial 
instruments tied to the expected price of key commodities 
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such as oil and steel. By tracking futures costs, agencies can 
have some advance warning of trends that industry experts 
believe will eventually affect prices.

Strategic Borrowing to “Smooth” Revenues
All agencies face financial, legal and practical limits to the 
amount they can borrow. Borrowing amounts are often set 
by legislative limits and subject to approval by state treasur-
ers or budget officials. Within fiscally prudent limits, agencies 
can strategically use borrowing to “smooth” out shortfalls in 
a 10-year forecast of revenue. An example would for the 
agency in Tables 1-3. If the agency has the capacity to borrow 
an additional $200 during the next 10 years it could hold that 
in reserve and use it in the later years of the fiscal period if 
the State and Federal revenue streams remain as constrained 
as they are forecast. If additional State or Federal revenue 
materializes above the forecast, the bonding may not  
be needed. As noted earlier, bonding can be prudent  
for high-cost, long-lived assets if their higher conditions  
will remain sound beyond the period of the borrowing. For 
instance, replacing several large, high cost bridges that are 
60 or 70 years old could reduce future maintenance costs for 
decades. The cost saving from eliminating the maintenance 
costs could offset the cost of the bond financing. Each case 
has to be examined individually to ensure that borrowing is 
prudent and allowed under the agency’s appropriations. 
However, the strategic thinking encouraged by the long 
timelines of the financial plan could include the well-timed 
issuance of bonds to lower long-term maintenance costs  
and to improve asset conditions.

Sound Preservation as a Risk-Mitigation Strategy
As noted earlier, the precedent for financial and asset  
management plans originated in Australia. There, the state 
governments require local governments to develop financial 
and asset management plans to ensure that the agencies 
remain fiscally solvent and do not accumulate deficits that 
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will diminish services or require state “bail outs.” Several 
audits of the local government financial plans concluded that 
over time they led to increased spending on preservation 
and maintenance, greater understanding of long-term asset 
liabilities and less tendency to build new assets that create 
future maintenance costs.[3]

Most pavement and bridge management scenarios that 
include significant amounts of preservation tend to demon-
strate that higher conditions can be sustained over time for 
lower cost when preservation is emphasized over “worst 
first.” Allocating sufficient funds for preservation and  
ensuring that they are applied appropriately is both an asset 
management strategy and a financial management one. Over 
the longer timeframe of the 10 year asset management plan 
the higher conditions for lower cost become more apparent 
than when analyzed only over the four year period of a state 
transportation improvement program (STIP.)
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3. The Financial Risk Register
MAP-21’s requirement for risk-based asset management 
plans leads many agency officials to seek a better under-
standing of risk, risk management and its applicability to 
asset management. Risk management is defined here as the 
cultures, processes and structures that are directed towards 
the effective management of potential opportunities and 
threats. While risks are events or issues, risk management  
is the organizational architecture to address them.

Risk management evolved from what used to be a narrow 
specialty focusing on reducing insurance claims to a broad-
er, more strategic discipline. In much of the corporate world 
risk management supports the agency’s performance 
management and strategic planning functions. The logic is 
that organizations can’t achieve their objectives if they don’t 
identify and manage the risks to them. Also, organizations 
need to take well-reasoned risks to achieve their objectives. 
The degree of return an organization receives from an 
investment is generally correlated to the degree of risk  
it will accept.

When Congress adopted a performance-based transporta-
tion program in MAP-21, it also emphasized risk manage-
ment. Although not articulated in MAP-21, the linkage  
between risk and performance management is logical.  
The more ambitious and far-reaching are the objectives of  
an organization, the more events or factors could arise to 
impede them. Risk management is a practice that parallels 
performance management. While performance and asset 
management set goals and focus an organization upon their 
accomplishment, risk management serves as a navigational 
aide that helps to identify and avoid risks to the goals. It also 
can help differentiate a threat from an opportunity and allow 
an organization to capitalize upon them. 
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In a performance-based environment it is likely that agencies 
will develop dashboards, track metrics and regularly update 
legislators, commissioners and other stakeholders about 
performance progress. A tool that can complement perfor-
mance reporting is a risk register. It is a relatively simple  
table that includes a list of the risks facing an agency. The 
summarized format provides at-a-glance information about 
the risks, their likelihood, impact, mitigation strategies and  
to whom their management is assigned. The risk register is 
similar to a dashboard but it focuses upon the issues that 
could impede performance objectives. It helps with the 
tracking of performance by addressing the risks, variability, 
uncertainties, threats and opportunities that face an  
organization’s objectives.

Tables 6, 7 and 8 (see pages 33 and 34) include three  
examples of a risk register populated with three risks to the 
agency’s financial plan. The three risks being monitored in 
this excerpt from a larger risk register are inflation, Federal-
aid funding levels and risks inherent in the pavement model 
forecasts. Risk registers vary widely and there is not a set 
format. Generally, they are simple table-like documents as 
seen here. The intent is to provide a quick summary of a risk, 
its importance, management strategies for addressing it  
and an update of its status. The risk register accompanies 
other performance-tracking tools. In a mature risk-and- 
performance environment, an organization is likely to have  
a performance dashboard or repository of metrics that  
is reviewed regularly. The risk register can accompany  
the performance dashboard and be regularly reviewed.  
Risk registers are required for many local and state  
governments in Australia and Canada. 

In those agencies, the risk register is included with annual 
budgets, asset management and performance reports. In 
many agencies, they are reviewed at regular meetings of the 
board or commission managing the agency. The concept is 
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that the performance reports track progress on the agency’s 
objectives. The risk reports serve as a monitoring system of 
the issues that could affect that performance.

In these three examples, the agency could be tracking the 
expected rate of inflation to determine if this key assumption 
in its asset management plan is evolving as expected. The 
risk owner is the asset management lead and the chief 
estimator. They could be monitoring bid prices and following 
the industry’s estimates of how key input prices are changing 
nationally and internationally. Prices such as for steel, oil, 
binder and cement are influenced by international demand. 
As the economies in China, India, Europe and elsewhere 
expand and contract the price pressures on these commodi-
ties change. The price spikes seen from 2005-2008 were 
caused by the U.S. housing bubble and double-digit econom-
ic growth in China and to a lesser extent India. That put 
pressure on commodities such as cement, steel and binder 
that are traded internationally. Tracking bid prices and 
futures prices can provide an agency insights into whether 
its long-term inflation forecast remains realistic.

The Federal-aid funding risk is more affected by political 
decisions than economic ones. The tracking of this risk is 
assigned to the asset manager and to the agency’s Federal 
liaison. They would be expected to follow Washington  
developments and apprise the agency of any likely Federal 
appropriation or re-authorization issues that could affect  
the agency’s estimate of its Federal-aid.

The third example addresses the agency’s new pavement 
management system. It provides the estimates of overall and 
by-district funding needs for the pavement program that is  
the largest component of the agency’s asset management  
and financial plan. As such, the pavement management system 
forecast is one of the most critical assumptions in the asset 
management plan. If it over-estimates or under-estimates the 
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amount needed to achieve the pavement targets, the entire 
10-year program will be imbalanced. The risk surrounding  
the pavement forecast is assigned to the pavement program 
owner who is expected to inform the leadership if the  
pavement forecast needs to be adjusted. 

The value highlight the agency’s estimates of the likelihood 
and impact, or consequence, of the different risks. The 
likelihood is multiplied by consequence to generate a score, 
or “expected value.” Generally, once an agency embraces risk 
management it produces standardized scales that staff use 
to estimate the likelihood and consequence. They use stan-
dardized values to estimate those two factors, generate a 
score and rank order the risks. A risk with a low rating may 
be tolerated and only monitored. A risk with a high rating 
may be actively managed with mitigation taken to reduce  
its effect.

The risk register is designed assuming the agency has an 
active, ongoing and dynamic performance environment. 
Both performance and risk are tracked and decision makers 
focus their attention on achieving the performance and 
managing the risks.

Keep it Simple 

The risk management process does not have to be complex. 
“Keep it simple” is the advice from the participants in an 
FHWA International Technology Scanning Program study 
tour of transportation agencies with active risk management 
programs.[4] The identification of risks, the assessment of 
their likelihood and impact were done by agency staff based 
upon their experience and professional judgment. Complex 
predictive models are not required. Although Wall Street 
uses complicated models of risk compared to expected 
returns such models are not common for most risk manage-
ment programs. The agencies in Australia, England and  
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the Netherlands that were studied on the scan tour relied 
upon the insights of their staff to compile the risks, their 
likelihood and impact. The benefits of a comprehensive risk 
program are that staff are solicited to anticipate what issues 
could affect their objectives and how those issues should be 
addressed. One Australian official described risk as “what 
keeps us up at night.” They are the factors that knowledge-
able staff realize must be managed to achieve the agency’s 
objectives.
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4. Financial Metrics
Another set of tools for monitoring risks and the adequacy 
of investments are financial metrics. These metrics are not 
commonly used by U.S. transportation agencies but are 
common in Australia, and are essential for private sector 
businesses. As international and corporate practices such  
as risk management and asset management become more 
common with U.S. transportation agencies they may want  
to also adopt financial performance metrics. They provide 
transparency and predictive insights into trends of past, 
current and future performance.

If transportation agencies were to use forecasted financial 
performance measures they would be adopting best  
practices that U.S. and international regulators have re-
quired for banks, insurers, publicly held corporations and 
other organizations that affect the public’s and nation’s 
financial well-being. After a series of corporate collapses 
such as the failure of Enron and WorldCom, Congress 
enacted the Sarbanes-Oxley Act (SOX) that increased the 
degree of financial reporting required of publicly traded 
companies to give investors more insights into companies’ 
financial strengths.[5],[6] Similar reforms were adopted in 
Europe for banks, insurers and corporations there.[7] A series 
of assessments of Australian local governments document-
ed in the early 2000s that they were accruing backlogs of 
unfunded maintenance that threatened their future service 
levels and financial strength. Those led to new statutes  
such as the Queensland Local Government Act of 2009  
that require communities to adopt asset management plans, 
financial plans and risk management. The Act says a govern-
ment is financially sustainable if it is able to maintain its 
financial capital and infrastructure capital over the long 
term. Short-term budgets that focus on short-term cash 
balances are insufficient to provide insights into the long-
term sustainability of asset conditions and service levels. 
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Included in the financial plans are financial metrics that 
illustrate how solvent the agency will be and how well it  
can finance its asset conditions.

An advantage of financial metrics generated by a 10 year 
plan is they are leading measures, with predictive ability. 
Many performance measures such as current pavement or 
bridge conditions are lagging measures. They indicate what 
has happened to date but not what is likely to occur in the 
future. Leading measures allow decision makers to change 
course, or to at least understand what is likely to occur if 
current trends continue. Additionally, the leading financial 
measures provide insights into whether the actions of  
today’s decision makers will create financial burdens and 
deteriorated asset conditions for future users. The need to 
consider the sustainability of assets for future users has been 
referred to as “inter-generational equity” by some Australian 
and British planners. The concept is that current users should 
not consume assets essential for future users. A “pay as you 
go” approach is to replace the assets “consumed” by current 
users, such as replacing the bridges and pavements that 
deteriorated based on the use by the current generation. 
Financial metrics based upon projected income and invest-
ment need can assess the degree to which financial plans  
will sustain assets for future users.

Selected Financial Metrics

The following is a partial list of possible financial sustainabil-
ity metrics that could be included in a financial plan. A 
review of a basic business finance textbook would provide 
dozens of business financial metrics that could be relevant 
to transportation agencies if they were slightly altered for 
public agency circumstances. Nearly all the metrics are 
ratios. Ratios provide insight into the relative financial 
strength of organizations. The amount of outstanding  
debt or need for Rhode Island may be significant to it but 
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insignificant if held by California. Like volume to capacity 
ratios (V/C) or benefit-cost (B/C) ratios that transportation 
officials are familiar with, these financial ratios generally 
divide some type of demand or need volume by some type 
of income or asset-condition measure. The result is a finan-
cial strength or adequacy measure that provides insights 
into future direction.

Percent of System Conditions Meeting Target

A set of measures that assess both condition and risk are 
ones that forecast the percentage of assets that meet 
condition targets into the future based on projected funding 
levels. Table 9 is excerpted from the Table 4 financial plan.  
It shows the percentage of the theoretical state’s bridge  
and pavement conditions expected to meet condition 
targets for the each of the next 10 years. This forecast 
indicates steady decline in conditions. This forecast indi-
cates that either future users can expect lower conditions 
and higher vehicular operating costs or the future users will 
need to raise new revenues to replace the assets consumed 
by earlier users.

Asset Sustainability Ratio or Index

The asset sustainability ratio calculated here is a conceptu-
ally simple metric in which the amount budgeted for an asset 
category is divided by the amount needed to sustain its 
condition at the targeted level over the forecast period. It 
was first described by FHWA in July of 2012.[8] While concep-
tually simple, the credible calculation of needed investment 
can be complex when the variables of forecasting error and 
inflation error are considered, as was described earlier. This 
ratio was proposed to be a simple measure that gives deci-
sion makers a relative idea of the degree to which assets, or 
classes of assets, are adequately funded to achieve desired 
condition targets. As seen in Table 9, the ratio in 2015 was  
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Investment Results 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Sustainability Gap $0 $15 $31 $48 $65 $83 $101 $120 $140 $160 $181

Asset Sustainability 
Index 1 0.97 0.94 0.91 0.88 0.85 0.82 0.79 0.77 0.74 0.72

Percent of  
Pavements Meeting 
Target

90 90 88 87 85 85 84 82 80 79 78

Percent of Bridges 
Meeting Target 95 95 95 94.5 94 93 93 92.5 92 91 90

Table 9. Summary of forecasted declines in pavement and bridge  
conditions. (All figures in $ Millions)

1.0 which indicates the agency believes there is no funding 
gap for those assets and the level of investment is adequate 
to meet condition targets. The ratio steadily declines and 
falls to .72, or 72 percent of needed investment levels, by 
2025. In this example, the total need to meet bridge and 
pavement conditions is divided into the budget for bridges 
and pavements to produce the ratio. The metric can be 
either a ratio or an index. If only one asset class is measured, 
the FHWA report proposed producing a Sustainability Ratio 
for that class of assets. When the ratios for several asset 
classes are combined, they can be totaled into an Asset 
Sustainability Index. In this case, the assets that are com-
bined into the Asset Sustainability Index are the bridge and 
pavement assets. If an agency had confidence in its forecasts 
of need for other assets, such as signs and lighting, they 
could be included in the index.

The sustainability index is assumed to serve several func-
tions. If decision makers assume that sustaining existing 
assets at acceptable levels is a fundamental objective of 
transportation planning, then the asset sustainability index 
can be a baseline, or core, metric. It can be developed early 
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in the financial planning process and used to guide later 
decisions regarding how much to allocate to important,  
but optional, categories such as mobility/capacity.  
Conversely, if an agency decides for political or economic 
reasons that it has to fund other categories at higher levels, 
the ASI can “keep track of” the amount of future revenue 
that will needed to restore the assets to their targeted 
condition level. The name, asset sustainability index, also 
intends to emphasize the policy objective of maintaining 
assets at acceptable levels for future users, or ensuring 
financial sustainability.

The U.S. asset sustainability index is derived from a similar 
index successfully used in Australia. That index, however, is 
based on the amount needed to restore or maintain assets 
at their current valuation. Valuation means assigning mon-
etary value to an asset based on its age and condition. For 
instance, a new bridge built for $2 million has a valuation of 
$2 million. As it ages and deteriorates, it valuation declines. 
Australian investment levels are determined in part by the 
amount needed to maintain a desired valuation for a net-
work of assets. In Australia, agencies devote considerable 
effort to valuing their assets and capturing the estimates of 
depreciation and impairment that are needed to estimate 
the current monetary value of an older asset. In the U.S, 
asset valuation is conducted differently and is not used for 
investment decision making. While the term “asset sustain-
ability index” was borrowed from Australian practice the 
U.S. version is calculated differently.

Debt Ratios

Another ratio that could provide insight for financial  
decision making is a debt ratio. It could be calculated in 
various ways such as total debt divided by total income, or 
state debt divided by state income or federal debt divided 
by Federal income. Or, an agency could set a percentage 
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limit it deems prudent, such as debt should not exceed  
10 percent or some other percentage of State or Federal 
income. Whether an agency selects a dollar limit of debt, or 
a percentage, having a limit can serve the purpose of advis-
ing decision makers of the prudence of adopting additional 
debt to allow increased investment to sustain asset condi-
tions. Five states report no debt. This provides their decision 
makers with many fiscally responsible options should the 
State face an economic or funding crisis. The agency could 
assume some prudent level of debt to carry its highway 
investments through a temporary downturn. Agencies  
with low debt levels can be considered to be economically 
resilient. Other States have high debt levels as seen in 
Figure 6. Because the size of States vary so much, the total 
amount of debt per State may be less important than the 
amount of debt compared to the agency’s resources. Figure 
6 (see next page) is derived from FHWA statistics of the 
amount of interest paid by each state as a percentage of  
its expenditures on capital and maintenance. It shows that 
for some states interest payments are high relative to the 
amount they have to spend on capital and maintenance.  
For others, debt is a relatively small percentage of outlays. 
Tracking debt levels and their impact on future ability to 
sustain assets can be an important financial metric. 

General Financial Adequacy Measures

A typical business would produce measures such as the 
operating ratio, which is a measure of how much of its  
total income is required to meet its basic business expenses. 
The higher the ratio, generally the less profitable is the 
business because a high percentage of its income is  
consumed just to meet basic business costs and the  
less remains for profits. 

Similarly, some agencies in the public transportation sector 
are reporting some of these general types of metrics that
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indicate how well the agency will be able to cover its desired 
investment levels into the future. First is an example from 
Australia of an operating surplus.

The operating surplus is an indicator of how resilient an 
agency is expected to be. It measures how much revenue is 
left over after basic needs are met. This can be reported as 
an absolute amount, which would be the operating surplus. 
Or it can be a ratio of the amount of surplus as a percentage 
of total income. Either way, it captures the degree of flexibil-
ity or resiliency an agency’s finances may have. If it is fore-
casting that all dollars will be allocated without any surplus, 
then any change in financial circumstances will require the 
agency to cut spending in some other category. Table 10 
comes from a typical Australian local government financial 
plan, this for the Council of Barossa in South Australia. It is  

Interest Payments on Debt As Percent of State Capital, 
Maintenance Expenditures  

Figure 6. Interest payments as a percentage of states’ capital  
and maintenance outlays. SOURCE: FHWA TABLE SF2
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a collection of small communities united through a common 
Council government. As seen in Table 10 (see page 46), this 
summary table captures major income and expenditures 
highly consolidated down to a few categories. The deprecia-
tion and impairment category consolidates several more 
detailed expenditure estimates of the amounts needed to 
sustain assets in good condition after accounting for age, 
depreciation, impairment or the “wear and tear” that assets 
incur over time. As seen, this small community is forecasting 
it will need to allocate $6.364 million annually to offset asset 
depreciation and impairment in 2013 growing to $9.308 
million by 2022. After it plans for other expenses such as 
employee costs, finance costs or debt, materials and con-
tracts it will have an operating surplus of $210,000 in 2013 
rising to $2.682 million by 2022. This estimate informs 
community decision makers of the latitude, or lack of  
latitude, they have in adding services or new assets without 
having to cut some already planned service or investment  
in an existing asset. 

A similar analysis but on a much larger scale is evident in  
the Short-Range Transit Plan and Capital Improvement Plan 
for the Bay Area Rapid Transit (BART) for FY 2015-2024.  
Its 138-page plan includes extensive documentation of the 
financial state and evolution of its agency from the past 
decade and forecasts of its revenues, needs and shortfalls  
for the upcoming one. It includes extensive tabular  
summaries of need and expenditures but also substantial 
interpretive narrative explaining the trends, policies,  
priorities and plans upon which it bases its future forecasts. 
Table 11 (see page 47) includes a summary of BART’s Operat-
ing Financial Forecast. In the financial plan, a few summary 
paragraphs explain each line of the estimated revenues  
and expenses. The bottom line, as shown in Table 12 (see 
page 48), is that the total estimated expenditures over 10 
years exceed estimated income by about 5 percent in total. 
The Net Result line shows a growing forecasted “deficit” 
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starting at $5.8 million in 2016 increasing to $78.8 million by 
2024. The document notes that the negative Net Results line 
indicates the amount by which revenues will have to be 
increased or costs decreased to balance the plan over its life.

The BART capital improvement plan then goes into detail  
on an additional $9.6 billion in capital investment needs  
to expand service, replace rolling stock and rehabilitate 
aging stations and other facilities. It described the growing 
population and ridership demand in its region and how it 
will be hard pressed to serve that demand with existing 
facilities. It provides types of facilities that need to be 
rehabilitated and replaced and additional service extensions 
needed to meet demand. It reports, however, that while  
$9.6 billion in capital expansion needs exist it can identify 
only $4.5 billion in “committed” funds, or the funds likely  
to be available.

The BART Short-Range Transit Plan and Capital Improvement 
Plan provides a reader with:

��� A summary of the expected revenues for 10 years

��� Forecasts of on-going operating and capital expenses 
needed to maintain existing services

��� A realistic estimate of its operating shortfall and its 
growth over 10 years

��� A list of needed capital improvement and expansion 
projects

��� The gap between the available sources and the desired 
capital improvements the region needs to keep pace 
with ridership and service demands.
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5. Summary and Conclusion 
The addition of financial sustainability and performance 
metrics along with risk analysis can provide even greater 
insights to those already existing in a financial plan. The 
metrics and risk register provide succinct descriptions of  
the adequacy of investment and the major risks that must  
be addressed if the expected revenues are to materialize.  
The metrics and risk analysis also clarify the costs that must 
be controlled if resources are to be available to meet the 
agency’s capital needs.

Transportation agencies are often one of the largest in State 
government and as a result some stakeholders assume they 
have excess resources for new projects to support mobility, 
economic development or community enhancement. The 
financial plan, risk register and metrics can illustrate that 
while revenues may be large, the massive size of the existing 
transportation network generally requires more revenue than 
the agency reasonably can expect over the next decade.  
The risk analysis and the description of uncertainties can 
emphasize the tenuous nature of agency revenues. The close 
linkage of agency revenues to State and Federal fuel taxes 
creates vulnerability because of slow growth, or actual 
decline, in fuel consumption. The financial plan and metrics 
can illustrate the slow growth in State taxes and the signifi-
cant uncertainties in Federal resources that are likely to 
confront agencies for many years. 

The financial plan, its metrics and risk analysis can be used  
to communicate to multiple audiences. The trend lines of 
declines in purchasing power and asset conditions can make 
convincing graphics that can communicate to the public and 
key local decision makers. The more detailed spreadsheets 
and sources and uses tables will be of interest to state 
budget agencies and legislative staff who play a critical role 
in State budgeting. The state budget officials and legislative 
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staff need to be convinced of the imperative of sustaining 
adequate asset investments if they are to convey that  
message to governors and legislators. 

One of the most important roles of metrics and risk analysis 
is to emphasize the tenuous nature of revenue forecasts. 
Although asset deterioration brought on by traffic, age and 
climate are inevitable, agency revenues are not. Agencies 
control very few of the inputs that determine their revenues. 
Factors such as political decisions, economic growth, and 
market forces will determine how much their income will 
change and how much their costs may increase. The finan-
cial plan can emphasize the truly uncertain nature of agen-
cies’ future costs and how much revenue they may have to 
meet them.

Audits of local governments concluded 
that after several years of developing 

financial plans and examining investment 
risks, appropriators better understood the 

need to invest in asset management 
and preservation of assets. 

Finally, the financial plan and risk analysis can help create an 
ethos of financial sustainability. In Australia the development 
of financial plans gradually led to an increasing number of 
government officials thinking strategically about how to 
manage long-lived transportation assets. Audits of local 
governments concluded that after several years of develop-
ing financial plans and examining investment risks, appro-
priators better understood the need to invest in asset man-
agement and preservation of assets. The audits concluded 
that while financial plans did not eliminate all backlogs of 
investment needs they led to increased investments in assets 
and a better understanding of whole life costs.
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The evolution of financial plans, risk registers and financial 
performance metrics can represent a further evolution of 
State transportation practices. These practices that are 
expected of private sector asset managers can also lend 
transparency and credibility to the public sector. 
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