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Appendix 5. Financial Analysis
Background
The outputs of the finanacial analysis were highlighted in the Plan in order to describe the general state of public transit finances.
However, the precise methodology that was utilized to calculate these values was not included. This appendix is intended to serve as
documentation of those assumptions, efforts, and conclusions that led to the creation of the financial components in the Plan.
For this effort, the Transit Needs Survey conducted in March 2019 provided input from the State’s 35 public transit agencies on the
additional personnel, vehicles, and facilities needed to provide their desired level of service for the short-range horizon of 2030 and the
long-range horizon of 2050. It is important to forecast what the costs to meet these needs may be and what amount of revenue is likely
to be available. This appendix and Chapter 4 in the Plan address that by forecasting costs based on historical operating costs along with
anticipated staff, facility, and vehicle needs, and forecasting revenues based on historical funding levels. The most critical piece of
information presented in this appendix is the shortfall between anticipated future costs and revenues.

Methodology
Shortly after the Transit Needs Survey concluded in March 2019, initial planning began on a concept (Figure A5.1) to estimate the costs
of accomplishing some of the stated goals of the plan, particularly being able to afford operating the transit services and maintaining or
expanding capital assets such as facilities and vehicle fleets. The financial analysis consisted of several subcomponents. The first
component needed was to establish a trend or baseline up to the present, reflected as historical costs and revenues. This data was fairly
straightforward to acquire as it has been aggregated and reported to Iowa DOT by the transit agencies for the last few decades.
In addition to establishing a baseline for revenue and costs, the analysis also needed to be able to include anticipated or projected costs
and revenue going forward into the future to the year 2050. These two components proved to be much more labor intensive as they
required the validation of assumptions such as average costs per square foot for different types of facilities, as well as indexing to reflect
the higher future costs due to inflation over time.
Lastly, the final component included a projection of the anticipated shortfall which was the net result after subtracting projected costs
from the projected revenues. This shortfall will then become the focal point for which alternative or complementary funding mechanisms
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could be adopted in order to mitigate, reduce, or eliminate any gap between cost and revenue, helping to ensure that the goals and
strategies of this plan could be accomplished within the planning horizon of 2050.
Primary components of the transit financial analysis include:
•
•
•
•

Historical Costs and Revenues: Capital and operating expenditures by year from 2004 to 2018
Projected Revenue: Operating and capital revenue by funding scenario by year from 2019 to 2050
Projected Costs: Operating and capital expenses by year from 2019 to 2050
Projected Shortfall: Net difference between projected costs and revenue by funding scenario by year from 2019 to 2050
Figure A5.1: Financial analysis concept

Source: Iowa DOT
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Historical Costs and Revenues
The financial analysis for this Public Transit Plan leveraged the revenue-cost forecasting approach used in previous modal and state
transportation system analyses. The data gathered for Iowa in Motion 2045 served as the basis for understanding transit-related
expenditures up to 2016 with only the data for years 2017 and 2018 needing to be populated for this Plan.
While the 5-Year Program served as the framework for presenting financial information in the Iowa in Motion 2045 plan, it was only
included for context in the Public Transit plan. Another component, total operating costs, served as a key planning factor for estimating
future operation costs which typically fluctuate depending on contemporary fuel prices, employee wages, and vehicle maintenance.
The components of the historical costs include the following. Figure A5.2 provides the historical costs from 2004 to 2018.
5-Year Program
• Transit portion of 5-Year Program: State Transit Assistance plus the Public Transit Infrastructure Grant Program.
• Percent 5-Year Program: Percentage of the value of the 5-Year Program that reflects transit projects and programs.
Total Capital
• 5309/5339 capital: Capital projects for replacement, rehabilitation, and purchase of vehicles. Includes urban, non-urban, and
metropolitan areas in Iowa. Includes federal Congestion Mitigation and Air Quality (CMAQ) monies that are taken off the top of
Iowa’s CMAQ apportionment by the Iowa Transportation Commission for bus replacement.
• PTIG capital: Public Transit Infrastructure Grant (PTIG) funding, which was established by the 2006 Iowa General Assembly. The
purpose is to provide funding for improvement of the vertical infrastructure of Iowa’s designated public transit systems. Funding
amounts vary by fiscal year.
Total Operating
• Federal Transit Assistance (FTA): Formula allocation and competitive federal funding for metropolitan and non-metropolitan
transportation planning, grant programs, senior and individuals with disabilities mobility programs, intercity bus assistance, and
bus facilities grants.
• State Transit Assistance (STA): Primarily formula allocation and competitive State funding for transit assistance, fellowship
programs, special projects, infrastructure grants, and capital match loan programs.
• Local: The bulk of transit funding in Iowa comes from local sources, especially on the operating side, typically generated from
passenger revenues such as farebox revenue and ticket prices, and contract revenue by provide certain types of rides to
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organizations and private businesses. Other sources of local funding can also derive from municipal or regional transit levies,
student fees, or advertising revenue.1
Figure A5.2: Historical transit costs, 2004 – 2018

Note: 5-Year Program data was not available for 2017 and 2018

Source: Iowa DOT

Projected Revenue
When forecasting or projecting the amount of revenue and funds for public transportation, an important consideration is that unlike
private enterprises, public organizations do not typically generate a profit. Therefore, funding is either awarded or allocated based on
anticipated needs or requests or applications for specific projects such as for capital assets; expected revenues are incorporated into a
budget that the agency then operates out of to cover things such as salaries and fuel. Due to the variability of operational expenses,
those tend to be the most difficult to project and as a result trends are utilized for that aspect of the forecast. Expected replacement
costs and construction needs are based on physical capital assets that can be easier to anticipate which helps aid in those estimates.

1

Iowa Department of Transportation, “Transit Manager’s Handbook”, 2020, https://iowadot.gov/transit/handbook/TMHandbookBinder.pdf
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Regardless of the types and sources of revenue, it is important to project the availability of these resources into the future so that then
can be used to compare and contrast against expected needs and expenses in order to determine any gaps or shortfalls in the funding.
Types of revenue include:
Operating Funding
• Federal: Formula allocation and competitive federal funding for metropolitan and non-metropolitan transportation planning,
grant programs, senior and individuals with disabilities mobility programs, intercity bus assistance, and bus facilities grants.
• State: Primarily formula allocation and competitive State funding for transit assistance, fellowship programs, special projects,
infrastructure grants, and capital match loan programs.
• Local: The bulk of transit funding in Iowa comes from local sources, especially on the operating side, typically generated from
passenger revenues such as farebox revenue and ticket prices, and contract revenue by provide certain types of rides to
organizations and private businesses. Other sources of local funding can also derive from municipal or regional transit levies,
student fees, or advertising revenue.
Capital Funding
• Scenario 1. Typical funding trend: Capital funding trend in which recent increases (since 2018) to 5339 funds and federal
competitive funds are not included. This trend reflects a conservative estimate of future funding in which recent increases to
5339 funds will not continue into the future and awarding of competitive grants will not be assumed.
o 5339 Bus and Bus facilities (formula only): Bus and Bus Facilities Grants program (section 5339) classified as a formula-based
Federal transit assistance grant program. These funds can be utilized to replace, rehabilitate, and purchase buses and related
equipment and to construct bus-related facilities. For Scenario 1, assumes that this funding is represented by trends since
before 2018.
o CMAQ: The Congestion Mitigation and Air Quality (CMAQ) Program is a Federal Highway Administration (FHWA) program that
is intended to fund transportation or transit projects to assist non-attainment areas for Clean Air Act standards. Since Iowa
has no areas that are considered non-attainment, Iowa receives the minimum allocation of these funds that can be utilized
anywhere in the state for projects with the potential to reduce transportation-related congestion and air pollution.
• Scenario 2. Increased funding trend: This funding trend includes the available programs, grants, and funding sources described in
Scenario 1, but also includes recent increases (since 2018) to 5339 capital funds. Scenario 2 also includes sources that are not
guaranteed to be funded such as federal competitive grants. This trend reflects an optimistic estimate of future funding in which
recent increases to 5339 funds continue indefinitely and competitive grants continue to be allocated to Iowa.
Iowa Department of Transportation | Financial Analysis
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o
o
o

5339 Bus and Bus facilities (formula only): Same type of program as described above, but when used in Scenario 2 it also
assumes that recent increases since 2018 represent the new long-term trend for its funding level.
Discretionary Competitive Funding: In addition to the formula-based program, 5339 funds also can be awarded through a
discretionary competitive funding process. Due to the nature of competitive funding, it is not a guaranteed source of funds.
CMAQ: Same definition as above.
PTIG: Public Transit Infrastructure Grant (PTIG) funding, which was established by the 2006 Iowa General Assembly. The
purpose is to provide funding for improvement of the vertical infrastructure of Iowa’s designated public transit systems.
Funding amounts vary by fiscal year.

Operating Funding
In order to project future funding to be utilized to cover operating costs, it was necessary to determine what the average annual change
in operating expenses is expected to be. To determine this, the reported federal and state funding amounts each transit agency needed
to cover these expenses were aggregated. However, federal and state funding for transit operating expenses represents only a fraction of
these total costs. Local funding makes up the greatest percentage of these revenues and is typically made up of fare box revenue
collected through bus tickets and boarding passes as well as any local partner contributions from cities and counties, contracted revenue,
performing transit services for businesses, or advertising revenue. While local funding makes up the largest share of transit operating
revenue, it is not normally directly reported to Iowa DOT and as such certain assumptions needed to be made in order to approximate it.
What was known is total operating expenses as well as known federal and state funding sources. For the purposes of this financial
analysis, it was assumed that the difference between reported operating costs and the sum of federal and state funding could be used to
represent local funding.
Figure A5.3 shows the percentage breakdown of federal, state, and assumed local funding that was utilized to cover operational
expenses by transit agencies from 2004 to 2018. Starting with 2005, the percentage change from the previous year was calculated; these
percentages were averaged over the course of the entire historical period, resulting in an average increase of 4.95 percent in operating
costs per year.
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Figure A5.3: Operating revenue by funding source from 2004 through 2018

Source: Iowa DOT

The federal, state, and local average annual increases were calculated and applied to the historical operation values in order to forecast
total future operating revenue. As noted, operational revenue amounts equal the total operation expenditures. The results of this
calculation are shown in Figure A5.4 in tabular format and as a stacked line chart in Figure A5.5. Just as with historical operating
revenues, it is expected that local funding sources will make up the largest share of this which accounts for roughly 65 percent of funds.
Federal funding comes in next at almost 24 percent with state funding at 11 percent.
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Figure A5.4: Total forecasted operating revenue by funding source from 2019 through 2050

Source: Iowa DOT
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Figure A5.5: Total forecasted operating revenue by funding source from 2019 through 2050

Source: Iowa DOT

Iowa Department of Transportation | Financial Analysis

9

2050

IOWA PUBLIC TRANSIT LONG RANGE PLAN

Capital Funding
As described above, capital funding relates to revenue and funds that are intended to cover expenditures for physical assets such as
vehicle procurement or transit facility construction. For those reasons, capital funding forecasts are a little more straightforward as their
future costs, even when taking inflation into consideration, are easier to anticipate. The difficulty of forecasting these funds comes in the
form of how they are awarded. These funds are sometimes competitive and discretionary funds or are based on temporary lines of
funding such as the recent increases to 5339 Bus and Bus Facilities funds which may not persist into the future.
Due to the unpredictability of the availability of these funds, it was decided to divide these possibilities into two separate and distinct
funding scenarios. Scenario 1 reflects typical funding levels in which discretionary or competitive funding such as PTIG is not available
and 5339 funds reflect traditional levels which typically trended lower. Scenario 1 also assumes typical funding levels as appropriated
before 2018. Scenario 2 reflects increased funding levels in which discretionary or competitive funding such as PTIG is available and
5339 funds reflect the recent increases to appropriations that were introduced in 2018. Both scenarios assumed CMAQ funding would
continue to be available at the current level. Generally, funding is expected to be about 3% annual increases based on historical trends
from years without major changes in transportation bills or apportionments. Figure A5.6 shows a comparison of these two funding
scenarios by year from 2019 to 2050.
The funding scenario comparisons in Figure A5.6 are also represented as a stacked line chart in Figure A5.7. This graph represents a
combination of layers some of which are reflected in the typical funding scenario with other layers only reflected in the increased
funding scenario. In other words, the scenarios in the graph can be described as:
•
•

10

Scenario 1 (Typical Funding) = Typical 5339 Bus and Bus facilities + CMAQ.
Scenario 2 (Increased Funding) = Typical 5339 Bus and Bus facilities + Increased 5339 Bus and Bus facilities + CMAQ + PTIG +
Discretionary Competitive funding.
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Figure A5.6: Capital funding scenarios from 2019 through 2050

Source: Iowa DOT
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Figure A5.7: Capital funding scenarios from 2019 through 2050

Source: Iowa DOT
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Projected Costs
The projected or forecasted costs between 2019 and 2050 relied heavily on the results of the 2019 Transit Needs Survey, which
described the gaps, needs, and issues that affected the public transit system as reported by the transit agencies. These costs or expenses
were categorized by operating expenses which represent the daily cost of providing transit services and include everything from fuel and
maintenance costs to employee salaries. The other category is capital expenses which represent the physical assets that are owned by
the transit agencies such as buildings, bus stops, and buses.
Types of expenses include:
Operating Expenses
• Operating trend: The average annual change in historical operating costs between 2004 and 2018 was extrapolated through
2050. This served as a baseline for operating expenses given the wide variety and fluctuating nature of these types of costs which
makes these values difficult to precisely forecast. Operating trend consists of fuel prices, vehicle and facility maintenance costs,
employee salaries, and generally the cost of doing business and providing transit services.
• Additional personnel: The additional personnel costs were based on the results of the 2019 Transit Needs Survey provided by
transit agencies. Existing personnel are assumed to be covered by the operating trend.
Capital Expenses
• Facility: Costs of purchasing or construction new transit facilities including bus stops, bus shelters, park & ride lots, vehicle
maintenance buildings, vehicle storage buildings, and administrative office buildings. These needs are primarily based on results
from the 2019 Transit Needs Survey provided by transit agencies.
• Vehicle: Cost of purchasing new transit vehicles or replacing existing vehicles that have aged beyond their expected useful life.
These needs are primarily based on results from the 2019 Transit Needs Survey provided by transit agencies.

Operating Expenses
The operating expenses were primarily focused on a combination of operational cost trends to reflect daily costs of maintaining and
providing transit services, and personnel costs for hiring additional needed employees between 2019 and 2050 as provided through the
Transit Needs Survey completed by public transit agencies in Iowa.
Using the same assumptions as operating revenues, specifically that operating revenues equal operating costs and that average annual
historical operating cost increases between 2004 and 2018 are 4.95 percent, the future or anticipated operating expenses were then
calculated between 2019 and 2050 (shown in Figure A5.8). Furthermore, it is also assumed that the calculated forecasted operating costs
Iowa Department of Transportation | Financial Analysis
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will also reflect changes in economic conditions, personnel costs, vehicle maintenance activities, and changes in transit services and
routes. This enabled a straight trend to forecast these costs using the 4.95 percent yearly change to project that trend to the year 2050.
Figure A5.8: Average annual operating costs

Source: Iowa DOT

The changing annual operational costs is also expressed per year in Figure A5.9 showing 2019 operating costs of over $141 million
dollars that gradually increase at the annual rate of 4.95 percent and reaches nearly $349 million by the year 2050.
Figure A5.9: Forecasted operating costs from 2019 through 2050

Source: Iowa DOT

In addition to typical operating expense trends, personnel needs identified by the transit agencies were also included. For the purposes
of this financial analysis, personnel were categorized into three unique employee types. These employee types represent the primary and
most abundant personnel within the public transit systems throughout the state. Rarer types of positions or employees that represent
only a small fraction of all transit employees were typically combined with the closest related employee type such as marketing
specialists being included with administrative staff.
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The three primary employee categories were utilized in the Iowa Transit Needs Survey conducted in March 2019 in the Personnel Needs
section of the survey form. Personnel Needs include the number and type of employees that were needed right now (indicating existing
vacancies or shortages) as well as the number and types of employees expected to be needed by the year 2030 and by the year 2050.
Types of public transit employees:
• Administrative: employees responsible for conducting payroll, dispatching vehicles, marketing and outreach, planning, and
analysis-related activities.
• Maintenance: employees performing basic repairs and maintenance actions on the vehicle or facilities, such as a mechanic.
• Drivers: employees responsible for operating revenue vehicles to pick up and drop off passengers.
Transit agencies responded to the survey by inputting how many additional employees are needed between the current date and 2030,
and then between 2030 and 2050. Administrative, Maintenance, and Driver needs were asked in terms of numbers of total full-time
equivalents, which could also include part-time employees as shown in Figure A5.10.
Figure A5.10: Forecasted additional transit personnel needs from 2019 through 2050

Source: Iowa DOT

After the aggregated totals for each employee type were determined, they were divided by the number of years in the short-term
planning horizon of 2019 through 2030 consisting of 12 yearly periods and the long-term planning horizon of 2031 through 2050
consisting of 20 yearly periods. The intent is to multiply the total number of each employee type by an average inflation-adjusted salary
for each year, totaling that number before adding it to the final forecasted operational costs (which already includes the operational
trend estimate described in the previous section).
Cost estimates for personnel salaries were gathered through the combination of a few different sources. The Iowa Public Transit
Association (IPTA) conducted a salary survey in 2017 by asking each transit agency to voluntarily provide numbers of employees, the
Iowa Department of Transportation | Financial Analysis
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types of positions that they were, and how much those positions were compensated or paid, as shown in Figure A5.11. Not all transit
agencies responded with 40 percent of agencies electing not to participate in the survey. Another 6 percent participated but did not
share their agency name or indicate whether they were a large urban, small urban, or regional transit system. Those responses are
categorized as ‘Unknown’ for the purposes of this analysis. Otherwise, approximately 14 percent of responses were from small urban
systems, another 9 percent by large urbans, and over 31 percent of responses were provided by regional systems.
When examined individually (Figure A5.12 – Figure A5.14), both small urban and regional systems had similar response rates of roughly
70 percent (5 of 7 small urbans and 11 of 16 regionals), while large urbans saw only 25 percent responding (3 out of 12 large urban
transit agencies). There were several Unknown agencies that responded and could have been among the different sized systems as well.
Besides the transit system response rates, there were a few additional considerations that needed to be accounted for in order for the
results to be utilized in this financial analysis. Firstly, the employee types were slightly different from the three categories used in the
2019 Transit Needs Survey (Administrative, Maintenance, and Driver). The 2017 IPTA Salary Survey classified employees as
Admin/Clerical, Driver, Maintenance, Support/Operations, and Director/Manager.
While Admin/Clerical and Driver were fairly straightforward comparisons with Administrative and Driver, the other categories required a
bit more thought in order to determine how to handle them. The Director/Manager employee type used in the IPTA Salary Survey was not
considered as part of this financial analysis. The number of employees in this classification, when compared to all of the other types
combined, represented a very small fraction. As such, this category was disregarded.
Maintenance and Support/Operations were examined, and due to their small numbers but similar salaries, it was decided to combine
these and average their wages. This was decided due to the fact that the 2019 Transit Needs Survey had various comments indicating
that maintenance personnel would cover other responsibilities plus their vehicle mechanic or maintenance activities. Operational duties
such as dispatch and communications were also assumed to sometimes fall within the additional duties of maintenance employees.
The salary information that was reported in the transit agency responses were also somewhat inconsistent. Some agencies reported this
information in terms of annual salary while other agencies reported approximate hourly wages. An hourly-to-salary calculator2 was
utilized in order to standardize this information for consistency and used to populate the table in Figure A5.15 using an assumption of
40-hour work weeks and 52 work weeks in a year.

2

“Convert my hourly wage to an equivalent annual salary”, CalcXML, https://www.calcxml.com/calculators/convert-hourly-to-salary
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Figure A5.11: 2017 IPTA salary survey responses

Figure A5.12: 2017 IPTA salary survey responses (Small Urban)

Figure A5.13: 2017 IPTA salary survey responses (Regional)

Figure A5.14: 2017 IPTA salary survey responses (Large Urban)

Source: Iowa Public Transit Association
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Figure A5.15: Average hourly and annual wages for transit personnel by employee
type

Source: Iowa Public Transit Association

For context, an average salary was calculated across all Iowa transit agencies and used to compare against the United States Department
of Labor’s Bureau of Labor Statistics (BLS) data from 20173 of similar positions in Iowa. A variety of BLS occupations were selected,
particularly as comparisons to the Driver position in order to better understand the challenges of hiring these types of employees. ‘Office
and Administrative Support Occupations’, ‘Bus and Truck Mechanics and Diesel Engine Specialists’, and ‘Bus Drivers, Transit and Intercity’
were selected as direct comparisons against Administrative, Maintenance, and Driver transit employee types. Additional occupations of
‘Bus Drivers, School or Special Client’, ‘Heavy and Tractor-Trailer Truck Drivers’, ‘Light Truck or Delivery Services Drivers’, ‘Industrial Truck
and Tractor Operators’, and ‘Taxi Drivers and Chauffeurs’ were also selected to compare to the Driver category of transit employees.
As shown in Figure A5.16, transit employees were almost universally at a disadvantage when compared to their peers in similar
industries across Iowa with annual mean wages being 10 percent lower or greater in terms of pay and compensation. This was especially
pronounced for Drivers who are paid nearly 30 percent less than a heavy truck or semi driver. The only positions that were paid less than
a transit employee are taxi drivers and chauffeurs who are paid substantially less than transit bus drivers.
After seeing these results, it puts into greater focus the difficult situation most transit agency directors find themselves in when trying to
hire new or retain existing employees. In the case of drivers, the need for a CDL (Commercial Driver’s License) becomes a kind of doubleedged sword at times. Transit agency directors may use the promise of help obtaining a CDL for a prospective new driver, only to find
that the driver leaves the transit agency for a truck driving position which can make upwards of an additional $10,000 or more a year as

3

United States Department of Labor - Bureau of Labor Statistics, “May 2017 State Occupational Employment and Wage Estimates”,
https://www.bls.gov/oes/2017/may/oes_ia.htm
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an annual salary. This situation assuredly becomes more complicated when unemployment numbers across Iowa are low, making
competition for hiring employees, especially drivers, much more difficult.
Figure A5.16: Average hourly and annual wages for transit personnel by employee type

Sources: Bureau of Labor Statistics, Iowa Public Transit Association

Figures A5.17 – A5.20 show comparisons between the BLS occupations that closely matched with the three transit agency employee
types, and examined transit agency types with small urban, large urban, regional, and unknown agencies separated. This allowed for a
more in-depth examination on the differences between transit agencies and compensation of employees. The findings all somewhat
mirror the overall results shown above in Figure A5.16, however, there are some variations between transit agencies to note.
Interestingly, small urban transit agencies exhibited the smallest differences in salaries compared with similar BLS occupations for
Administrative and Maintenance employees. There is nothing within the data that makes it apparent as far as an explanation, however,
population size and availability of alternative or similar employment opportunities may have encouraged the small urban transit systems
to pay its employees differently. There may be similarities with regional transit systems as well, who are also noted as compensating its
employees within a few percentage points of the BLS equivalent occupations. All transit agencies, regardless of size and type, appear to
compensate drivers much lower than the equivalent BLS occupations though, and this is likely a significant contributor to the shortages
of qualified bus drivers with CDL certifications that transit agencies experience.

Iowa Department of Transportation | Financial Analysis

19

2050

IOWA PUBLIC TRANSIT LONG RANGE PLAN
Figure A5.17: Small urban transit personnel wage comparison to U.S. Department of Labor – Bureau of Labor Statistics

Figure A5.18: Large urban transit personnel wage comparison to U.S. Department of Labor – Bureau of Labor Statistics

Figure A5.19: Regional transit personnel wage comparison to U.S. Department of Labor – Bureau of Labor Statistics

Figure A5.20: Unknown transit personnel wage comparison to U.S. Department of Labor – Bureau of Labor Statistics

Sources: Bureau of Labor Statistics, Iowa Public Transit Association
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The primary output from the BLS and IPTA salary analysis was to help inform the assumptions regarding annual wages for new
personnel. This was then used to calculate projected personnel costs to the year 2050. Having the 2017 IPTA Salary Survey results as
well as the 2017 BLS occupational data allowed for those two sets of information to be averaged together to account for any missing
feedback from the transit agencies in addition to helping account for any possible salary increases that the transit agencies may decide
to institute in the future, bringing wages more in line with statewide mean wages for those occupations.
It was necessary to apply inflation to the wages for the transit occupation types. The Employment Cost Index4 is a factor that measures
the change in value of labor costs over time in order to reflect this inflationary effect on forecasted personnel cost estimates. For this
analysis, total compensation for State and local government workers in all industries was considered. The Employment Cost Index was
gathered by quarter from 2009 to 2019, shown in Figure A5.21. Averaging these values resulted in a final inflation value of 2.2 percent.

4

“Employment Cost Index (ECI) 2009 – 2019”, United States Department of Labor - Bureau of Labor Statistics, https://www.bls.gov/ppi/#tables
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Figure A5.21: Quarterly Employment Cost Index (ECI) from 2009 – 2019

Source: Bureau of Labor Statistics
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Combining the employee salary estimate values plus the average yearly inflation rate resulted in the future projection of personnel costs,
shown in Figure A5.22. The upper salary amounts were based on the BLS salary data while the lower salary amounts were based on the
IPTA salary survey results. For the purposes of this financial analysis, an average of those two salary levels were taken and utilized for
the forecasted additional personnel costs from 2019 through 2050.
Figure A5.22: Personnel annual salary estimates by employee type

Source: Iowa DOT

Multiplying the inflation-adjusted salary for each employee type in Figure A5.22 with the total personnel needs in Figure A5.10 yields the
yearly totals per year in Figure A5.23. Since personnel needs in the 2019 Transit Needs Survey were reported only as an aggregate by
2030 and 2050, the staffing numbers were evenly distributed in the years in between, from 2019 through 2030, and 2031 through 2050.
The results in Figure A5.23 were then depicted graphically as a stacked line chart in Figure A5.24 depicting short-term (2019 – 2030) and
long-term (2031 – 2050) totals for each employee type. The takeaway from these graphs show a much higher need for drivers
throughout the entire planning horizon, which indicates an existing and continuing need for the foreseeable future. With the large
discrepancies between the 2017 IPTA Salary Survey reported wages when compared to the reported wages by BLS for similar types of
jobs throughout Iowa, one could reasonably conclude that employment challenges are due in no small part to lagging wages and this
will continue to be a challenge for all transit agencies.
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Figure A5.23: Additional personnel annual salary estimates by employee type

Source: Iowa DOT
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Figure A5.24: Forecasted additional transit personnel costs

Source: Iowa DOT
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Capital Expenses
The capital expenses calculated in this product were primarily focused on facility and vehicle needs forecasted between 2019 and 2050
through the Transit Needs Survey completed by public transit agencies in Iowa.
Facilities for the purposes of this financial analysis were categorized into five unique facility types. These facility types represent nearly
all passenger transportation or transit-related infrastructure throughout the state and represent generalized structures that might include
several different and distinct functions, such as wash racks and maintenance repair bays. These categories were utilized in the Iowa
Transit Needs Survey conducted in March 2019 in the Facility Needs section of the survey form. Facility Needs include maintenance areas
(including wash racks, wash bays), revenue vehicle storage areas, administrative/offices (including internal needs such as office/storage
space as well as site needs such as parking spaces and walkways), bus shelters, and park and ride facilities.
Types of public transit facilities:
• Vehicle storage: areas and buildings that serve as storage and protection for transit vehicles such as buses.
• Vehicle maintenance: areas where basic repairs and maintenance activities take place. These can also include wash racks and
wash bays.
• Administrative office: areas that support the internal staff operations of the transit agency, such as office activities.
• Bus shelter: enclosures to protect passengers as they wait at transit stops along established bus routes.
• Park and ride: parking lots where passengers can leave their vehicles while they take the bus. Park and ride lots can be
constructed in a variety of configurations with surface types consisting of gravel (mainly in rural settings) or pavement.
Transit agencies responded by inputting how much additional facility space is needed between the current date and 2030, and then
between 2030 and 2050. Administrative offices and internal space, administrative parking and external space, vehicle maintenance, and
vehicle storage facilities were asked in terms of total square footage. Park and ride lots and bus shelters were asked in terms of total
number of locations. Note that for facilities asked in terms of total square footage, this value represents all facilities classified in a
particular category and does not reflect the total number of buildings that consist of the aggregated total square footage as shown in
Figure A5.25. Additionally, administrative parking and external space was not utilized in the final cost estimates. This was due partly to
lack of a cost per square footage value for these areas as well as the assumption by staff that the administrative building estimates by
the National Cooperative Highway Research Program already include those areas into the overall cost.
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Figure A5.25: Transit facility needs for large urban, small urban, and regional systems by facility type and years 2030 and 2050

Sources: Iowa DOT, Survey Monkey

After the aggregated totals for each facility type were determined, they were divided by the number of years in the short-term planning
horizon of 2019 through 2030 consisting of 12 yearly periods and the long-term planning horizon of 2031 through 2050 consisting of 20
yearly periods. Additionally, park and ride facilities were assumed to be paved if counted within a large or small urban system and as
granular if counted with a regional system as shown in Figure A5.26. The intent is to then multiply the total square footage and total
number of each facility for each year by an inflation-adjusted cost for each type of facility.
Figure A5.26: Transit facility construction needs by year, evenly distributed (2019 – 2030, 2031 – 2050)

Source: Iowa DOT
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Cost estimates per square foot or per unit were gathered from several different
sources. Estimates for administrative office, vehicle maintenance, and vehicle
storage facilities were derived from a 2015 study by the National Cooperative
Highway Research Program (NCHRP).5 The NCHRP report referenced in Figure
A5.27 is a product of the Transportation Research Board of The National
Academies of Sciences, Engineering, and Medicine. This study centered on
estimating design and construction costs of rural and small urban transit
facilities which broke down costs by the same facility categories that were used
in the Iowa Transit Needs survey. Maintenance facilities were given a flat $300
per square foot average, however administrative and bus storage facilities had
ranges of $150 - $200 and $125 - $250 per square foot averages, respectively.
Mid-points between those ranges of $175 and $188 were utilized in the final
cost estimates.
Bus shelter cost estimates shown in Figure A5.28 were gathered by LT Leon
Associates Inc. as part of Iowa DOT’s Americans with Disabilities Act (ADA)
compliance assessments in 2018.6 Part of the information gathering included
cost estimates for replacing an entire bus shelter with a range between $10,000
- $15,000. LT Leon used past bid information from Des Moines Area Regional
Transit Authority (DART), Sioux City Transit System, and the City of Council
Bluffs. A mid-point average of $12,500 was used in the final cost estimate.

Figure A5.27: Transit facility cost estimates for admin,
vehicle maintenance, and storage

Source: TRB

Figure A5.28: Transit facility cost estimates for bus shelters

Source: LT Leon Associates Inc.

Figure A5.29: Transit facility cost estimates for park and ride

Cost estimates for park and ride facilities were referenced from the 2014 Iowa Park
and Ride System Plan7 in Figure A5.29. The plan includes estimates for gravel and
paved lots with an average size of 12,000 square feet, enough for approximately
26 vehicles. For the purposes of this cost estimate, urban park and rides were
Source: Iowa DOT
5

National Academies of Sciences, Engineering, and Medicine. 2015. Independent Cost Estimates for Design and Construction of Transit Facilities in Rural and
Small Urban Areas. Washington, DC: The National Academies Press. https://doi.org/10.17226/22086
6
LT Leon Associates Inc. Technical Memorandum “ADA Requirements for Transit Facilities”, April 4, 2018
7
Iowa Department of Transportation, “Iowa Park and Ride System Plan”, 2014,
https://iowadot.gov/iowainmotion/files/StatewideParkandRideSystemPlanFINAL.pdf
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assumed to be paved and rural park and rides were assumed to be gravel or granular for $8.80 and $4.70 per square foot on average.
After gathering cost estimates for all the types of transit facilities, it was necessary to apply inflation to each since the data for each of
them was gathered in different time periods. The Producer Price Index (PPI)8 is a factor that can be applied to the cost estimates that can
account for the change in value for costs over time and reflect this inflationary effect on the estimates. For new facility construction, PPI
was gathered specific to non-residential (commercial) construction in the Midwest for the prior five-year period from 2014 to 2018,
shown in Figure A5.30. Averaging these values resulted in a final PPI inflation value of 2.14 percent.
Figure A5.30: PPI industry data for new nonresidential building construction for Midwest region, not seasonally adjusted

Source: United States Department of Labor - Bureau of Labor Statistics

Combining the facility cost estimate values, the year the
costs were originally calculated, plus the average yearly
inflation rate resulted in the values in Figure A5.31. These
costs were then used in the future projection of facility
costs in combination with the transit facility needs
identified from the Transit Needs Survey (shown in Figure
A5.26). In order to bring these cost estimates up to date for
the beginning year of 2019, the inflation rate needed to be
applied to the years between the original data year and
2019 first.

Figure A5.31: Transit facility costs per square foot by year
(2019 – 2050) with inflation

Source: Iowa DOT

8

“The Producer Price Index (PPI)”, United States Department of Labor - Bureau of Labor Statistics, https://www.bls.gov/ppi/#tables
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Multiplying the inflation-adjusted costs for each facility type in Figure A5.31 with the total facility needs in Figure A5.26 yields the yearly totals per year
in Figure A5.32.
Figure A5.32: Transit facility costs per year (2019 – 2050) with inflation

Source: Iowa DOT
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The results in Figure A5.32 were then depicted graphically as a stacked line chart in Figure A5.33 and as a bar chart in Figure A5.34 depicting short-term
(2019 – 2030) and long-term (2031 – 2050) totals for each facility type. A noticeable drop in facility costs and needs can be seen between 2030 and
2031. This is a result of the way that the questions were asked in the Transit Needs Survey rather than an actual drop in facility needs between those
years. The takeaway from these graphs show a much higher need for administrative offices, vehicle storage, and vehicle maintenance facilities early on
but with much less need in the long term. Bus shelters and park and ride lots were seen as a slightly growing need over the planning horizon to 2050.
Figure A5.33: Forecasted transit facility costs (2019 – 2050)

Source: Iowa DOT
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Figure A5.34: Forecasted transit facility costs (2019 – 2050)

Source: Iowa DOT
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Like the transit facilities, vehicle needs were also obtained from the Transit Needs Survey in March 2019. The survey asked how many of
each type of vehicle agencies currently need, and how many additional vehicles of each type they will need by the years 2030 and 2050.
Transit vehicles for the purposes of this financial analysis were categories into several unique types. These vehicle types represent nearly
all revenue vehicle or passenger transportation-related vehicle fleets throughout the state. These categories were utilized in the Iowa
Transit Needs Survey conducted in March 2019 in the Vehicle Needs section of the survey form. In the survey, needs for non-revenue
vehicles were asked for of the transit agencies, however, given the low number of these vehicle needs and lower cost compared to
revenue vehicles, these numbers were not utilized in the final cost estimates. These non-revenue vehicles include administrative sedans,
administrative vans, maintenance pick-up trucks, maintenance service vans, station wagons, and tractors.
Types of public transit vehicles:
• Sedan, Standard Van, Minivan, Conversion Van: 7- to 15-passenger vehicles, which may or may not be wheelchair lift equipped,
with useful life up to 100,000 miles and 4 years.
• Light Duty Bus: up to 25-passenger vehicles with useful life of 120,000 miles and 4 years.
• Medium Duty Bus: up to 30-passenger vehicles with useful life of 200,000 miles and 7 years.
• Heavy Duty Bus: up to 40-passenger vehicles with useful life of 300,000 to 350,000 miles and between 10 and 12 years.
• Medium, Heavy Trolley: up to 40-passenger vehicles like buses but exterior (and usually interior) designed to look like a streetcar
from the early 1900s, and useful life of 13 years.
Transit agencies responded by inputting how many additional revenue vehicles are needed between the current date and 2030, and then
between 2030 and 2050. As mentioned in Appendix 3 on the Transit Needs Survey, transit agencies are generally exploring the
“rightsizing” of their fleet in order to have an appropriately sized vehicle for the likely number of riders. Urban systems typically focus on
fixed-route service which transports larger numbers of people for shorter distances, while Regional systems generally transport fewer
numbers of people over longer distances resulting in many systems transitioning toward the use of smaller vans that are more practical
for maintenance and more suited for transporting fewer passenger in order to augment or replace larger buses. Figure A5.35 shows
projected vehicle needs, and Figure A5.36 provides current replacement costs for each type of vehicle.
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Figure A5.35: Transit vehicle existing fleet and needs for Large Urban, Small Urban, and Regional systems by vehicle type by years 2030 and 2050

Source: Iowa DOT

Figure A5.36: Transit vehicle replacement costs

After gathering cost estimates for all the transit vehicles, it was necessary to apply inflation to
each vehicle type for forecasting costs into the future. The Producer Price Index (PPI)9 is a factor
that can be applied to the cost estimates that can account for the change in value for costs over
time and reflect this inflationary effect on the estimates. For new vehicles, PPI was gathered to
reflect pricing trends for transportation equipment, specifically trucks and bus bodies between the
time period of 1982 to 2019, shown in Figure A5.37. Averaging these values across a 30-year
period resulted in a final PPI inflation value of 2.41 percent.

Source: Iowa DOT
9

“Producer Price Index (PCI) by Commodity for Transportation Equipment: Truck and Bus Bodies”, Federal Reserve Economic Data (FRED) Graph Observations - Economic
Research Division, Federal Reserve Bank of St. Louis, https://fred.stlouisfed.org
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Figure A5.37: Producer Price Index trend for transportation equipment: truck and bus bodies (1982 - 2019)

Source: Federal Reserve Bank of St. Louis - Economic Research Division
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Once the quantity and types of vehicle needs were known and distributed evenly across the short-range planning horizon of 2019
through 2030 and the long-range planning horizon of 2031 through 2050, this information was entered into an analysis tool designed to
optimize future investment in transit vehicles. This software, called TERM-Lite, was developed by the Federal Transit Administration
(FTA) Office of Budget and Policy10 and is designed to account for typical rehabilitation, refurbishment, or replacement timelines for
vehicles, while also factoring in vehicle condition and mileage of the existing vehicle fleet.
Figure A5.38: TERM-Lite software

Sources: Federal Transit Administration, Iowa DOT

There are multiple ways of inputting the forecasted vehicle needs into TERM-Lite. The method used for this analysis used a separate
spreadsheet that was supplied with the software and formatted such that when the needs were completed in the sheet, a ‘Publish

10

Federal Transit Administration, “TERM-Lite” software, https://www.transit.dot.gov/TAM/TERMLite
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Inventory’ button was available to automatically import the vehicle data into the TERM-Lite tool. Inputting the vehicle need data into the
sheet was partially controlled through drop-down picklists for the Mode in which ‘MB – Motor Bus’ and ‘DR – Demand Response’ was
utilized for all of the vehicles. The Description field was also populated using existing descriptions in the sheet. The Quantity Unit field
was populated with the yearly need for that vehicle and allowed for decimal points. This allowed for the sheet to reflect the evenly
divided vehicle needs that was calculated in the previous step to be directly copied into this import tool. The last piece of required
information is the Year Built field which indicated the year that a new vehicle is anticipated to be purchased.
Figure A5.39: Projected transit vehicle inventory from 2019 – 2050

Sources: Federal Transit Administration, Iowa DOT
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Once the vehicle data sheet has been imported into the TERM-Lite tool, the information can be modified by selecting the Modify Input
Data button and making the appropriate changes in the Asset Inventory tab. This menu also allowed for the input of an inflation rate in
the Inflation tab which adjusts the future vehicle costs for each year that is included within the analysis out to 2050. All other options
were left at the default setting.
Figure A5.40: Inflation assumptions

Sources: Federal Transit Administration, Iowa DOT

The Scenario Settings button activates a menu of three tabs to further configure the TERM-Lite analysis. The first tab of Prioritization
Settings affects the weighting of different characteristics of the vehicle fleet. For the purposes of this analysis, the pre-existing settings
as shown in Figure A5.41 were used.
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Figure A5.41: Inflation assumptions

Sources: Federal Transit Administration, Iowa DOT

The second tab under Scenario Settings allows one to adjust annual expenditures. In cases where a constrained budget for vehicle
expenses is expected, a user can set what those expected budget limits will be. For the purposes of this analysis, an Unconstrained
option was utilized, resulting in the year range (set in the first menu from being between 2020 and 2050 as depicted in Figure A5.42)
automatically being set to $99,999,999,999. The plan development team wanted to prioritize the replacement of the vehicle fleet in
order to keep the fleet in a state of good repair, essentially reducing all poor condition vehicles to 0 by no later than 2050. This allowed
the group to calculate a projected budget that is required to achieve its fleet goals.
Iowa Department of Transportation | Financial Analysis
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Figure A5.42: Expenditure constraints

Sources: Federal Transit Administration, Iowa DOT

The last tab of the Scenario Settings adjusts the Backlog Target Seek configurations. This affects how the current backlog of vehicle
replacements will be handled in the analysis. For the purposes of this analysis, 100 percent of the backlog was considered and a target
year of 1 was set in order to understand what it would take for the state to “catch up” on the backlog while being able to visualize the
effects of the expansion vehicles (additional revenue vehicle needs identified in the 2019 Transit Needs Survey) on the future budget to
include refurbishment and eventual replacement of those additional vehicles.
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Figure A5.43: Backlog settings

Sources: Federal Transit Administration, Iowa DOT

Selecting ‘Run Model’ will perform the analysis and provide results in an Excel spreadsheet that contains several tabs of information.
Primarily, the annual forecasted expenditures to cover the backlog of vehicles in need of replacement, in addition to acquisition, rehab,
and replacement of the existing fleet was sought in order to refine the future anticipated costs for the transit plan financial analysis.
These results can be seen below in Figure A5.44 and graphically depicted in Figure A5.45.
Note that additional vehicle needs identified by transit agencies in the 2019 Transit Needs Survey are represented as expansion vehicles.
Since these are considered new vehicles, it will take several years before some of them begin to reach their end of expected life and
require replacement.
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Figure A5.44: Forecasted transit vehicle costs (2019 – 2050)

Source: Iowa DOT
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As mentioned above, the chart in Figure A5.45 graphically depicts the tabular vehicles costs depicted in Figure A5.44. Gray shaded bars
represent the existing vehicle fleet for all transit agencies as of 2019. Orange shaded bars represent the acquisition or purchase of new
transit vehicles that were identified as needs in the 2019 Transit Needs Survey. Blue shaded bars represent the refurbishment and
replacement of those new acquisition transit vehicles represented in the orange bars. The expected lifespans for the different types of
transit vehicles differ from each other based on the number of miles that is expected of that type of vehicle or the expected durability of
the vehicle itself, resulting in more or less rehab and replacements in the future.
In addition to the projected costs of maintaining or acquiring transit vehicles in the future, TERM-Lite is also able to depict the relative
condition of the vehicle fleet based on the expected lifespan and mileage of those vehicles. The existing vehicle fleet with (constrained)
baseline funding levels was run initially to establish a baseline understanding of what the transit fleet will look like if nothing was
changed as far as new vehicles acquired or funding levels adjusted. Figure A5.46 shows that the red shaded ‘Poor’ condition vehicles will
encompass approximately 80 percent of the entire transit fleet by around the year 2035, plateauing at that level/ for the foreseeable
future and leaving only 10 percent of the fleet in ‘Marginal’ condition as amber and 10 percent as ‘Good’ condition in green.
After running the analysis as part of this planning effort, unconstrained funding was included as described in the Scenario Settings above
which included backlog and expansion vehicles. The results shown in Figure A5.47 reflect the overall goal of reducing the vehicle fleet
‘Poor’ condition vehicles to 0 percent by the end of the long-term planning horizon of 2050 resulting in roughly two-thirds of fleet in
‘Good’ condition and one-third in ‘Marginal’ condition. These graphical products can also be utilized to gauge the impact of the transit
fleet budget during the implementation of this plan in order to determine the effect that fleet-related strategies have on their conditions.
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Figure A5.45: Forecasted transit vehicle costs (2019 – 2050)

Source: Iowa DOT
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Figure A5.46: Transit vehicle fleet condition forecast by year with constrained funding (2019 - 2050)

Source: Iowa DOT
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Figure A5.47: Transit vehicle fleet condition forecast by year with unconstrained funding (2019 - 2050)

Source: Iowa DOT
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Projected Shortfall
Having determined future costs in terms of operating and capital expenses as well as anticipating possible revenues allows for these to
be combined in order to identify financial gaps were costs will exceed expected revenue. These gaps represent shortfalls in transit
funding that will need to be addressed in order to support the operating and capital investments that have been identified as priorities.
As described earlier, there were two separate and distinct capital funding scenarios, one representing typical funding levels and a second
representing higher than normal funding levels reflecting recent increases as well as including competitive and discretionary funding. For
determining shortfalls, these two funding scenarios were carried through, resulting in shortfalls being calculated for both scenarios.
Figure A5.48 depicts the table of operating and capital costs with anticipating funding from 2019 through 2050 with shortfalls for each
funding scenario. The orange ‘Projected Costs’ summarize the operating and capital expenditures described earlier in this document and
aggregated as ‘Total Expenses.’ The green ‘Projected Revenue’ was likewise summarized from the earlier section in this document by
capturing the anticipated operating funding in addition to the two capital funding scenarios, resulting in two separate total revenue
values. Finally, the ‘Total Expenses’ were subtracted from the ‘Total Revenue’ in both scenarios, resulting in the total shortfalls or gaps in
revenue as depicted under the red ‘Projected Shortfall.’ All values depicted in Figure A5.48 are in millions of dollars, for example, the
total shortfall for scenario one in the year 2030 is 44.388731 which is approximately $44,388,731,000.
As shown in Figure A5.48, total future costs exceed available revenues in both funding scenarios.
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Figure A5.48: Forecasted costs and funding scenarios (2019 - 2050)

Source: Iowa DOT
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The values in Figure A5.48 were also depicted as a stacked line chart in Figure A5.49. The two green lines indicate the two funding
scenarios with the red line indicating total future costs. As noted above, total future costs exceed available revenues in both funding
scenarios. The spike in costs near year 2020 reflects the backlog of vehicles while the ups and downs throughout most of the remainder
of the period through 2050 represent a combination of differing vehicle replacement rates since vans and buses age differently, as well
as differing personnel and facility expansion needs each year.
Figure A5.49: Forecasted costs and funding scenarios (2019 - 2050)

Source: Iowa DOT
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Figures A5.50 and A5.51 represent the average annual funding shortfalls expected to occur by the short-range and long-range planning
horizons. Regardless of the funding scenario, these shortfalls are expected to increase as time goes on. Between 2019 and 2030, the
optimistic increased funding estimate leaves an average shortfall of $56 million, while the conservative estimate of typical funding
leaves a shortfall of $64 million. By 2050, these annual shortfalls will increase to $68 million and $77 million, respectively.
Figure A5.50: Forecasted average annual funding shortfall (2019 - 2030)

Source: Iowa DOT

Figure A5.51: Forecasted average annual funding shortfall (2031 - 2050)

Source: Iowa DOT

Figure A5.52 reflects the same forecasted costs and funding scenarios but also adds historical values as well, in order to graphically
depict the overall trend that this financial analysis attempted to convey. The overall takeaway from this analysis was more than simply
understanding previous, current, and anticipated financial challenges. By understanding what the needs are for the public transit system
to maintain a sustainable public transportation system, we can identify and mitigate these shortfalls. The funding mechanisms described
in the Plan and in further detail in Appendix 6 outline some possible ways in which the gaps in funding can be addressed.
Implications of the shortfall:
•
•
•
•
50

Deprioritized facilities: Expanding storage facilities will decrease overall operational costs of maintaining vehicles over time.
However, the number of vehicles beyond useful life right now may result in vehicles being prioritized over facilities.
Deferred maintenance: Impacts to operational funding may affect facilities or vehicles in terms of deferred maintenance and the
hiring or retention of personnel.
Decreased staff: Decreasing staff levels as a cost saving measure, particularly drivers, will result in a decrease to overall transit
service, further limiting farebox revenue and additional sources of funding.
Unsustainable investment: If shortfalls in transit funding are not addressed, priority operating and capital investments cannot be
supported.
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Figure A5.52: Historical and forecasted costs with funding scenarios (2004 - 2050)

Source: Iowa DOT
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