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Executive Summary

Economic Impact of Public Transportation Investment
for American Public Transportation Association
by Economic Development Research Group, May 2014
Objective. Public transportation services are important in many ways. They
provide mobility, can shape land use and development patterns, generate
jobs and enable economic growth, and support public policies regarding
energy use, air quality and carbon emissions. All of these characteristics can
EHLPSRUWDQWZKHQFRQVLGHULQJWKHEHQHÀWVFRVWVDQGRSWLPDOLQYHVWPHQW
levels for public transportation. This report focuses solely on one aspect
– how investment in public transportation affects the economy in terms
RIHPSOR\PHQWZDJHVDQGEXVLQHVVLQFRPH,WVSHFLÀFDOO\DGGUHVVHVWKH
issue of how various aspects of the economy are affected by decisions made
regarding investment in public transportation.
This report updates an earlier report – Economic Impact of Public
Transportation Investment, prepared by Cambridge Systematics, Inc.
and Economic Development Research Group, for the American Public
Transportation Association, 2009.
.H\ÀQGLQJVDUHRUJDQL]HGLQWHUPVRIWKUHHFDWHJRULHV  ORQJHUWHUP
effects of investment in public transportation, which enables a variety of
HFRQRPLFHIÀFLHQF\DQGSURGXFWLYLW\LPSDFWVWRXQIROGDVDFRQVHTXHQFHRI
changes in travel times, costs and access factors; (2) the effects of spending
money on public transportation, which creates immediate jobs and income by
supporting manufacturing, construction and public transportation operation
activities; and (3) conclusions regarding the interpretation and policy
consideration of economic impacts associated with public transportation
investment.
Overall Findings
,QFUHDVHGSXEOLFWUDQVSRUWDWLRQLQYHVWPHQWFDQOHDGWRVLJQLÀFDQWHFRQRPLF
growth, as a consequence of both the short-term stimulus impact of public
transportation outlays and a longer-term, cumulative impact on economic
productivity. The latter is enabled by increasing investment to improve
our nation’s urban transportation systems and sustaining the investment
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over time. While the total impact will depend on the level and distribution
of investment, the magnitude of potential impact can be illustrated by
considering a scenario of enhanced investment sustained over 20 years.
Under such a scenario of sustained higher investment in public
transportation, the impact by the end of the 20-year period would represent
DUDWLRRIPRUHWKDQELOOLRQSHU\HDURIDGGLWLRQDO*'3SHUELOOLRQ
invested annually. This includes $2.0 billion due to the productivity effect
RIFRVWVDYLQJVLQWKHHFRQRP\DQGELOOLRQVXSSRUWHGE\WKHSDWWHUQ
of public transportation investment spending. At current wage rates, this is
HTXLYDOHQWWRDUDWLRRIDSSUR[LPDWHO\MREVSHUELOOLRQLQYHVWHGLQ
public transportation.
Potential Long-term Economic Impact per Billion Dollars of Enhanced National Investment in Public Transportation (Annual
Effect in the 20th Year)*

Category of
Economic Impact

Value of
Economic Impact

Wage
Equivalent

Job
Equivalent

Corresponding Tax
Revenue

Investment Spending Effect

$ 1.7 billion

$1.3 billion

21,800

$432 million

Long Term Cost Savings Effect

$ 2.0 billion

$1.5 billion

28,931

$310 million

Total Economic Impact

$ 3.7 billion

$2.8 billion

50,731

$642 million

*Difference in impact between the “Base Case” scenario and “higher transit Investment” scenario, expressed as a ratio per $1 billion of added annual
investment in public transportation. See full text for interpretation of wage and job equivalents.

Productivity Impacts
Investment in public transportation expands service and improves mobility,
and if sustained over time can potentially affect the economy by providing:
• travel and vehicle ownership cost savings for public transportation passengers
and those switching from automobiles, leading to shifts in consumer spending;
• UHGXFHGWUDIÀFFRQJHVWLRQIRUWKRVHWUDYHOLQJE\DXWRPRELOHDQGWUXFNOHDGLQJ
to further direct travel cost savings for businesses and households;
• business operating cost savings associated with worker wage and reliability
effects of reduced congestion;
• business productivity gained from access to broader labor markets with more
diverse skills, enabled by expanded public transit service areas and reduced
WUDIÀFFRQJHVWLRQDQG
• additional regional business growth enabled by indirect impacts of business
growth on suppliers and induced impacts on spending of worker wages.
At a national level, cost savings and other productivity impacts can affect
competitiveness in international markets.

This report presents a methodology for calculating each of these impacts
by examining the effects of two alternative scenarios for long-term public
transportation investment in the United States: a “Base Case” investment
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scenario that maintains long-term public transportation ridership trends,
DQGD´KLJKHUWUDQVLWLQYHVWPHQWµVFHQDULRWKDWDGGVELOOLRQSHU\HDU
of investment over the next 20 years. The analysis calculates how travel
times and costs, including effects of changes in congestion levels and mode
switching, differ between the scenarios. Results are then presented in terms
RIWRWDOLPSDFWDQGLPSDFWSHUELOOLRQLQYHVWHG
Spending Impacts
Capital investment in public transportation (including purchases of vehicles
and equipment and the development of infrastructure and supporting
IDFLOLWLHV DUHDVLJQLÀFDQWVRXUFHRIMREVLQWKH8QLWHG6WDWHV7KHDQDO\VLV
LQGLFDWHVWKDWQHDUO\MREVDUHVXSSRUWHGIRUD\HDUSHUELOOLRQRI
spending on public transportation capital.
Public transportation operations (i.e., management, operations and
PDLQWHQDQFHRIYHKLFOHVDQGIDFLOLWLHV DUHDOVRDVLJQLÀFDQWVRXUFHRIMREV
7KHDQDO\VLVLQGLFDWHVWKDWPRUHWKDQMREVDUHVXSSRUWHGIRUD\HDU
SHUELOOLRQGROODUVRIDQQXDOVSHQGLQJRQSXEOLFWUDQVSRUWDWLRQRSHUDWLRQV
Combining investment in public transportation capital and operations within
WKH8QLWHG6WDWHVWKHDQDO\VLVLQGLFDWHVWKDWDQDYHUDJHRIMREVDUH
VXSSRUWHGIRURQH\HDUSHUELOOLRQGROODUVRIDQQXDOVSHQGLQJRQSXEOLF
WUDQVSRUWDWLRQJLYHQWKHH[LVWLQJPL[RIRSHUDWLRQV SHUFHQW DQGFDSLWDO
(29 percent) expenditures.
All of the above job numbers include “direct” jobs associated with
manufacturing, construction and operation of public transportation
equipment and facilities, plus additional “indirect” jobs supported at parts,
materials and service providers, and “induced” jobs supported by consumer
spending of workers’ wages. These overall impacts can represent new
jobs insofar as there is an increase in public transportation spending and a
VXIÀFLHQWQXPEHURIXQHPSOR\HGSHUVRQVWRÀOOWKHVHMREV VRWKDWRWKHUSUH
existing jobs are not displaced).
Other economic impacts are associated with public transportation spending.
&RUUHVSRQGLQJWRWKHMREVLVDSSUR[LPDWHO\ELOOLRQRIDGGHG
EXVLQHVVRXWSXW VDOHVYROXPH ZKLFKSURYLGHVELOOLRQRI*'3 JURVV
GRPHVWLFSURGXFWRU´YDOXHDGGHGµ ²LQFOXGLQJELOOLRQRIZRUNHU
LQFRPH7KLVDGGLWLRQDOHFRQRPLFDFWLYLW\JHQHUDWHVDSSUR[LPDWHO\
million in federal, state and local tax revenues.
&DUHVKRXOGEHWDNHQLQXVHRIWKHVHLPSDFWPHDVXUHV6SHFLÀFDOO\WKH\
should not be added or otherwise combined, because a portion of the
business output provides the worker income and other elements of GDP,
which in turn are sources for tax revenues. It should also be noted that while
all of these numbers are in real (constant) dollars, the ratio of jobs supported
SHUELOOLRQRIVSHQGLQJZLOOIDOORYHUWLPHGXHWRIXWXUHFKDQJHVLQZDJHV
per worker.
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Conclusion
The analysis shows that public transportation investment
FDQKDYHVLJQLÀFDQWLPSDFWVRQWKHHFRQRP\DQGWKXV
represent an important public policy consideration.
7KHVHLPSDFWVLQFOXGH  VXSSRUWLQJ$PHULFDQMREVDQG
industry with spending on public transportation and (2)
providing savings for households and businesses due
to improvement of transportation system performance.
In the long term, a program of enhanced investment
sustained over 20 years can have a total effect on the
economy in the range of 3.7 times the amount being
spent annually.

The social and environmental impacts are not
counted in this economic impact study. They include,
most notably, personal time savings and emissions
impacts. Additionally, public transportation can play an
important societal role in providing mobility for those
without cars, along with backup mobility for those who
do have personal vehicles. The inclusion of these
DGGLWLRQDOEHQHÀWVZRXOGJHQHUDWHDODUJHUPHDVXUH
RIWRWDOVRFLHWDOEHQHÀWSHUELOOLRQGROODUVRISXEOLF
transportation investment. However, they were not
DQDO\]HGEHFDXVHWKLVUHSRUWIRFXVHVVSHFLÀFDOO\RQKRZ
public transportation spending and investment affect the
economy.

3XEOLFWUDQVSRUWDWLRQLVDFRVWHIÀFLHQWLQGXVWU\IRU
several reasons:
• Capital investments have a long lifetime. As a result,
FDSLWDOFRVWVDUHDVORZDVSHUWULSDFFRXQWLQJIRU
trips served over the full lifetime of an asset.
• Transportation investments support cost savings for
ERWKSXEOLFWUDQVLWXVHUVDQGQRQXVHUV:LWKVXIÀFLHQW
investment, improved public transportation may enable
more households to reduce multiple car ownership.
Relinquishing a car and transitioning to transit use can
VDYHDSSUR[LPDWHO\SHU\HDU

Ultimately, public transportation investment can
increase both business productivity and household
disposable income. Increasing productivity can mean
more income for workers and/or more jobs created. The
sum of these two effects that is supported by the higher
transit investment scenario (including both spending
and productivity impacts) grows over time. By the end
of a 20 year period, it represents 3.7 times the annual
LQYHVWPHQW7KLVLVHTXLYDOHQWWRWKHYDOXHRI
MREVSHUELOOLRQVSHQW DWFXUUHQWZDJHUDWHV $FWXDO
national job growth impacts will depend on how national
economic competetiveness, workforce availability and
unemployment rates are affected.
It is important to stress that this analysis examines the
scale of potential impacts on the economy and does
QRWSXUSRUWWRVKRZEHQHÀWFRVWUDWLRV6SHFLÀFDOO\
economic impact studies do not account for some of
the social and environmental impacts that are included
LQEHQHÀWFRVWVWXGLHVDOWKRXJKWKH\GRDFFRXQWIRU
indirect and induced economic growth that is typically
QRWLQFOXGHGLQEHQHÀWFRVWVWXGLHV
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Introduction

&RQWH[WDQG%DFNJURXQG
Context. There are many reasons for investment in public transportation.
These include social, environmental and economic considerations. Public
transportation provides mobility for those who do not have access to a car.
)RURWKHUULGHUVLWSURYLGHVDZD\WRDYRLGSDUNLQJDQGIXHOFRVWVRUWUDIÀF
congestion delays and aggravation. For those who continue to travel by car,
WKHUHLVDEHQHÀWLQVRIDUDVSXEOLFWUDQVSRUWDWLRQUHGXFHVWUDIÀFJURZWKDQG
thus congestion delays (compared to what might otherwise occur). There
can also be air quality and neighborhood development impacts that are
FRQVLGHUHGEHQHÀFLDOIRUFRPPXQLWLHV$OORIWKHVHIDFWRUVPD\EHUHOHYDQW
as agencies prioritize transportation investments.
,QYHVWPHQWLQSXEOLFWUDQVSRUWDWLRQFDQDOVRDIIHFWWKHÁRZRIPRQH\DQG
generation of jobs in the economy. Given the above context, the economic
impact should be seen as just one aspect of a much broader story of impacts
on society. Yet there can be a particularly compelling interest, for both
public discussion and agency decision-making, in better understanding how
investment in public transportation leads to wider effects on the economy.
That is the purpose of this report.
Background.,QWKH$PHULFDQ3XEOLF7UDQVSRUWDWLRQ$VVRFLDWLRQ $37$ 
conducted a landmark study of the employment and business revenue
impacts of investment in public transportation. That study was updated and
H[SDQGHGLQDQGDJDLQLQ(DFKVXEVHTXHQWVWXG\KDVUHYLVHG
the numbers from the prior study, expanded the range of types of impacts
FRYHUHGDQGIXUWKHUUHÀQHGPHDVXUHPHQWDQGFRPSXWDWLRQDOPHWKRGV7KH
VWXG\FRQWLQXHVWKLVSURJUHVVLRQ
The analysis methods that are laid out in this report focus on national-level
impacts, but also provide guidance for local and regional studies. However, it
is important to note that the nature of public transportation investment has
continually changed, over time the structure of the national economy has
continued to evolve and our analysis methods have continued to improve.
&RQVHTXHQWO\WKHÀQGLQJVRIWKLVVWXG\GLIIHUIURPWKRVHRIHDUOLHUZRUNV
both in perspective and results.
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:K\0HDVXUH(FRQRPLF,PSDFWV"
Transportation investment affects the economy through two fundamental
mechanisms: (1) costs and productivity impacts – the services that are
enabled by investment in public transportation facilities and operations
provide enhanced mobility, time and cost savings; this leads to broader
economic growth, which occurs as a result of changes in disposable
household income, business productivity, and market access; and (2) impacts
of spending -- the act of investing money in public transportation facilities and
operations supports jobs and income for that industry, as well as jobs and
income in supplier industries and other affected elements of the economy.
There are public policy interests in both elements of economic impact, as they
can help address a variety of issues, including:
• Flow of Impacts.:KHUHGRHVWKHPRQH\JR":KRXOWLPDWHO\UHFHLYHVWKH
DGGHGLQFRPHWKHUHGXFHGFRVWVRUWKHRWKHUEHQHÀWVIURPFDSLWDOLQYHVWPHQWV
DQGRSHUDWLRQV"
• Breadth of Impacts. 'RWKHÀQDQFLDOEHQHÀWV LQWKHIRUPRIDGGHGLQFRPH
or reduced cost) end up going to a narrow or broad set of businesses and
KRXVHKROGV"
• Economic Stimulus and Competitiveness. Do the capital investments and
operations expenditures stimulate job and income growth where needed
most (for either short-term economic stimulus or longer-term economic
FRPSHWLWLYHQHVV "
• Consistency with Broad Public Policy. Do the capital investments and operations
DFWLYLW\FRPSOHPHQWRUXQGHUPLQHRWKHUSXEOLFLQYHVWPHQWV" ,QWHUPVRI
HIIRUWVWRDGGKLJKHUSD\LQJMREVVXSSRUWHFRQRPLFGLYHUVLÀFDWLRQDWWUDFWWDUJHW
industries and invest in target areas.)
• &RPSOHPHQWLQJ%HQHÀW&RVW$QDO\VLVTo what extent are there economic
impacts related to mobility, access, and job preservation that are not otherwise
UHFRJQL]HGLQEHQHÀWFRVWDQDO\VLV"

It is important to note that economic impact analysis is not the same as
EHQHÀWFRVWDQDO\VLV(FRQRPLFLPSDFWDQDO\VLVIRFXVHVVSHFLÀFDOO\RQ
PHDVXUDEOHFKDQJHVLQWKHÁRZRIPRQH\ LQFRPH JRLQJWRKRXVHKROGV
and businesses, including both productivity and spending effects. That is
GLIIHUHQWIURPEHQHÀWFRVWDQDO\VLVZKLFKFRQVLGHUVWKHYDOXDWLRQRIERWK
PRQH\DQGQRQPRQH\EHQHÀWVLQFOXGLQJVRFLDOHQYLURQPHQWDODQGTXDOLW\
of life impacts. Therefore, the effect on the economy, which is the subject
of this report, should be seen as just one aspect of broader public policy
considerations.
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5HSRUW2UJDQL]DWLRQ
This report is organized into four parts.
(1) Introduction - discusses the objectives of economic impact analysis
and describes the facets of economic impact that are relevant to public
transportation investment.
(2) Processes Impact - presents a framework for classifying and viewing the
different ways that public transportation investment can lead to broader
economic consequences.
(3) Travel Cost Reduction Impacts - presents a methodology and an analysis of
the economic growth that results from an increase in the availability, and use of,
public transportation services.
(4) Spending Flow Impacts - presents a methodology and analysis of the
HFRQRPLFJURZWKLPSDFWVWKDWRFFXUDVDUHVXOWRIPRQH\ÁRZLQJWKURXJKWKH
economy, which is triggered by public transportation capital and operations
spending.

Together these parts represent updates of material that existed in the
SULRUVWXG\DOWKRXJKFKDSWHUSUHVHQWVDVLJQLÀFDQWO\HQKDQFHG
FODVVLÀFDWLRQRILPSDFWVDQGFKDSWHUVDQGSUHVHQWVXEVWDQWLDOO\GLIIHUHQW
results as a consequence of both shifting economic patterns and more
UHÀQHGHFRQRPLFPRGHOLQJSURFHVVHV

3

(FRQRPLF,PSDFWRI3XEOLF7UDQVSRUWDWLRQ,QYHVWPHQW_8SGDWH
Economic
Impact of Public Transportation Investment | 2014 Update 

2

How Public Transportation Affects The Economy

Public transportation investments lead to impacts on job and income growth
in American communities through several paths. This chapter provides an
overview of the following:
• 2.1 Travel Time/Cost Impacts: Both public transit riders and car travelers save
time and cost because of the existence of transit services.
• 2.2 Access Impacts: Worker income and business productivity are increased
by the expanded job market access and business clusters that public transit
enables.
• 2.3 Spending Impacts: Transit capital investment and operations spending
stimulates the economy.
• 2.4 Other Economic Impacts: Transit service can affect property values.

)RUHDFKFDWHJRU\RILPSDFWWKHGLVFXVVLRQFRYHUVLWVGHÀQLWLRQDYDLODEOH
methods for analysis, and examples of application.

7UDYHO7LPH&RVW,PSDFWV
Overview. While the short-term stimulus effects of public transportation
LQYHVWPHQWFDQEHRIVLJQLÀFDQWLQWHUHVW VHH6HFWLRQ ORQJHUWHUPWUDYHO
EHQHÀWVFOHDUO\UHYHDOWKDWSXEOLFWUDQVSRUWDWLRQLQYHVWPHQWFDQXOWLPDWHO\
OHDGWRJUHDWHUDQGPRUHODVWLQJLPSDFWVRQWKHHFRQRP\'LUHFWEHQHÀWVIRU
WUDYHOHUVIDOOLQWRIRXUFRUHFDWHJRULHV  WUDYHOWLPHVDYLQJV  WUDYHOFRVW
VDYLQJV  UHOLDELOLW\LPSURYHPHQWVDQG  VDIHW\LPSURYHPHQWV$OOIRXU
W\SHVRIEHQHÀWVFDQSURYLGHPRQHWDU\VDYLQJVIRUERWKSXEOLFWUDQVSRUWDWLRQ
passengers and travelers who continue to use other transportation modes.
8VHUEHQHÀWVDUHGHULYHGIURPYDOXLQJWUDYHOHULPSDFWPHDVXUHPHQWVVXFK
as changes in person-hours traveled or vehicle hours traveled (VHT), person
miles traveled or vehicle miles traveled (VMT), and safety and reliability
improvements. Unit costs are then applied to these metrics to derive the
GLUHFWXVHUEHQHÀWV ([DPSOHVRIXQLWFRVWVDUHWKHYHKLFOHRSHUDWLRQ
expenditures per mile or hour, the value of time per hour, and the costs of
accidents per incident, by type.) Monetary values can also be applied to
environmental impacts.Those values however, do not directly translate into
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FRUUHVSRQGLQJLPSDFWVRQWKHÁRZRIGROODUVLQWKHHFRQRP\XQOHVVSULFHV
are applied (such as through emissions fees).
Traditionally, public transportation passenger cost savings have been the
SULPDU\IDFWRUVFRQVLGHUHGDVWKHEHQHÀWVRISXEOLFWUDQVSRUWDWLRQSURMHFWV
7KLVPLQGVHWKDVFKDQJHGVLJQLÀFDQWO\LQUHFHQW\HDUVDQGQRZLWLVZLGHO\
accepted that public transportation investment can also help reduce roadway
WUDIÀFFRQJHVWLRQZLWKEURDGHUEHQHÀWVIRUFRPPHUFLDOWUXFNGHOLYHULHV
employer labor market access, and other aspects of business productivity.
The direct economic impact for travelers can include vehicle operating
cost savings (including fuel use savings) and parking cost savings for those
switching from automobile to public transportation. In addition, a reduction
LQDXWRPRELOHWUDIÀFFRQJHVWLRQGXHWRJUHDWHUSXEOLFWUDQVSRUWDWLRQXVHFDQ
also produce travel time savings as well as vehicle operating cost savings for
highway users.
Travel Time Savings. Improvements in public transportation services may lead
to two types of travel time savings:
• Time savings for the existing and new public transportation passengers due to
improved services (e.g., faster travel and/or reduced waiting or transfer times
due to more direct or more frequent service);
• Time savings for automobile and truck travelers on congested routes, who
can now travel faster due to fewer vehicles on the road (since some other
automobile travelers shift to public transportation).

In economic impact analysis, the treatment of these time savings differs
depending on trip purpose.
• Business trips (sometimes referred to as “on-the-clock” trips) include those
conducted as part of a job. It is assumed that “time is money”— i.e., employers
HLWKHUSD\GLUHFWO\IRUWUDIÀFGHOD\VE\SD\LQJIRUWKHDGGLWLRQDOZRUNHUWLPHRU
indirectly through reduced employee productivity. Because of the latter effect,
the US DOT recognizes the value of business travel time as the hourly cost of
DYHUDJHODERULQFOXGLQJZDJHVWD[HVDQGIULQJHEHQHÀWV)URPWKHYLHZSRLQW
of economic impact analysis, that is a direct productivity cost to business. 1
• “Commute trips” include those traveling between home and work. There is
a broad literature of studies concerning the valuation and treatment of time
savings for commute trips, and a line of research which shows that businesses
ultimately end up paying a premium to attract and maintain workers in parts of
urban areas where transportation costs to employees are higher. This premium
is typically placed at half or more of the incremental value of time delay, and
can be treated as a business productivity cost.2
1 Revised Departmental Guidance on Valuation of Travel Time in Economic Analysis, US DOT, 2011.
KWWSZZZGRWJRYVLWHVGRWGHYÀOHVGRFVYRWBJXLGDQFHBFSGI
21&+535HSRUW(FRQRPLF,PSDFWVRI&RQJHVWLRQ7UDQVSRUWDWLRQ5HVHDUFK%RDUGSS
KWWSRQOLQHSXEVWUERUJ2QOLQHSXEVQFKUSQFKUSBUSWBDSGI ÀUVWKDOI DQG
KWWSRQOLQHSXEVWUERUJ2QOLQHSXEVQFKUSQFKUSBUSWBESGI (second half).

5
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• “Personal trips” are those conducted for any other purpose. Time savings on
personal trips also have a clear value to travelers, which has been established
by various “willingness to pay” studies. However, savings in personal travel time
JHQHUDOO\GRQRWGLUHFWO\DIIHFWWKHÁRZRILQFRPHJHQHUDWHGLQWKHHFRQRP\DQG
are thus not included in the economic impact analysis of this report.3

Finally, there is the possibility that travelers perceive travel via public
transportation to be qualitatively different from automobile travel and thus
valued differently. For instance, public transportation can provide a higher
value trip to the extent that passengers can use their travel time for business
or other productive activities. That is most likely to apply in situations where
passengers have protected shelters and comfortable seating on express
commuter bus and commuter rail lines. However, public transportation
can also provide a lower value trip if passengers have to wait exposed to
the elements and then stand in crowded vehicles. Since both situations
currently occur, no such differences for public transportation time compared
to auto time are assumed for this study. However, these could be included
LQDQDO\VHVRIVSHFLÀFVHUYLFHVVXFKDVQHZFRPPXWHUUDLOOLQHV7KHYDOXH
of transit time (and how to generalize such a value at the national level) is
an ongoing area of exploratory research. Since the current analysis seeks
RQO\WRVWDWHZHOOGRFXPHQWHGEHQHÀWVDQGLPSDFWV DYRLGLQJVSHFXODWLYH
EHQHÀWV LWLVOLNHO\WKDWWKHEHQHÀWVVWDWHGLQWKLVUHSRUWUHSUHVHQWDPRUH
conservative estimate due to this effect.
5HOLDELOLW\%HQHÀWV Improvements in public transportation services can
enhance reliability for public transportation passengers, and also for cars and
WUXFNVDVDFRQVHTXHQFHRIOHVVFRQJHVWLRQUHODWHGWUDIÀFGHOD\
7KHVHUHOLDELOLW\EHQHÀWVRFFXUEHFDXVHULVLQJWUDIÀFFRQJHVWLRQFDQ
LQFUHDVHFROOLVLRQUDWHVDQGDOVROHDGWRORQJHUWUDIÀFEDFNXSVZKHQWKHUH
is a disabled vehicle or collision. By taking some cars off the road, public
transportation enhancements can potentially reduce delay and increase
reliability for all highway users including car, truck and public transportation
GULYHUVDQGSDVVHQJHUV1&+535HSRUWSURYLGHVDGHWDLOHGH[SODQDWLRQ
RIWKHGHÀQLWLRQRIFRQJHVWLRQKRZLWLVPHDVXUHGDQGKRZUHVXOWLQJWUDIÀF
reliability issues affect passengers, businesses, and labor markets.4
The reason reliability is singled out in economic impact analysis is because in
addition to the direct effects on average travel time, it can also affect worker
productivity, product and service delivery logistics, and market accessibility
for both workers and customers. Unanticipated delays in worker arrival times
or the arrival times of product inputs and services can hamper efforts to use
just-in-time manufacturing and inventory systems, require more slack time in
freight and warehouse scheduling processes, and can reduce productivity in
service calls.
3 While personal trips may involve some spending (on meals, recreation, etc.), and travel speeds
may affect the timing and location of that spending, it is assumed that availability of faster public
transportation options for personal trips will not increase total household spending in the U.S.
4(FRQRPLF3URGXFWLYLW\DQG7UDQVSRUWDWLRQ,QYHVWPHQW3ULRULWLHV/LWHUDWXUH5HYLHZ1&+533URMHFW
2013. KWWSRQOLQHSXEVWUERUJRQOLQHSXEVQFKUSGRFV1&+53B7DVN/LW5HYLHZSGI
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There are several ways to view and assess the economic value of time
savings associated with reliability improvements. A commonly accepted
approach is to recognize that many travelers (including car, truck, bus and
train travelers) “pad” their personal schedules to allow for the possibility
of greater congestion delay. This added “buffer time” is equivalent to
leaving early all of the time to avoid arriving late at least some of the time.
%\UHGXFLQJWKHWUDYHOWLPHXQFHUWDLQW\FDXVHGE\WUDIÀFFRQJHVWLRQSXEOLF
transportation can reduce or eliminate the need for schedule buffering.
Travel Cost Savings. Improvements in public transportation services may lead
to three types of cost savings for travelers:
• Change in travel cost to existing public transportation passengers – due to
changes in fare structures associated with new services.
• Change in travel cost for those shifting from automobile use -- due to the
difference between public transportation fares and previously-paid vehicle
operating costs including fuel, parking, toll and maintenance expenses.
• Change in ownership cost -- potential reduced depreciation, insurance and
upkeep costs applicable if some former automobile users end up owning fewer
automobiles in the long run.

Travel Safety Improvement Costs. Improvements in public transportation
services may enhance safety by reducing collisions and associated insurance
costs, personal losses and emergency response costs. The cost savings fall
into four classes:
• Accident reductions for those shifting from automobiles to public transportation
GXHWRWKHVLJQLÀFDQWO\ORZHUDFFLGHQWUDWHVIRUSXEOLFWUDQVSRUWDWLRQ
• Accident reductions for those still traveling by automobile due to reductions in
congestion and hence congestion-related collisions.
• Accident reductions for residents to the extent that there are fewer cars on the
road in the long term, pedestrian and bicycle accidents and fatalities involving
vehicles will be reduced.
• 5HGXFHGFRVWVRIWUDIÀFHQIRUFHPHQWDQGHPHUJHQF\VHUYLFHV

The safety cost savings associated with increased public transportation
LQYHVWPHQWLVFDOFXODWHGDVWKHVXPRIWZRHOHPHQWV  WKHGLIIHUHQFHLQ
average occupancy and accident rates for public transportation vehicles,
cars and trucks, and (2) the difference in accident rates for roadway vehicles
under alternative congestion levels.
Impacts of Travel Cost Changes on the Economy. The travel-related impacts
that have been discussed so far – including travel time, reliability, cost and
safety impacts – lead in various ways to impacts on the economy. Some of
the travel-related impacts translate directly into economic impacts (e.g., cost
savings to households and businesses). Other travel-related impacts lead to
economic impacts through additional factors (e.g., effects of worker schedule
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reliability on business productivity). Both types of impacts also lead to shifts
in purchasing patterns and business expansion decisions.
Altogether, it is important to understand that economic impact accounting is
a way of viewing and measuring effects of public transportation investment,
ZKLFKLVPHDQWWREHQHLWKHUDGXSOLFDWLRQRIWUDYHOHUEHQHÀWPHDVXUHVQRU
added on top of them. It is also important to note that access improvements,
discussed later in Section 2.2, also lead to impacts on economic growth.
In terms of economic accounting, the previously discussed traveler impacts
lead to four categories of direct effects:
• Cost of living savings for households, leading to broader impacts on consumer
purchasing patterns;
• %XVLQHVVSURGXFWLYLW\EHQHÀWVIURPDFFHVVWRDEURDGHUODERUPDUNHWZLWK
more reliable employee arrival times, increasing business competitiveness and
facilitating business expansion;
• Indirect effects, as directly-affected businesses expand and generate additional
RUGHUVWRWKHLUVXSSOLHUV OHDGLQJWRJURZWKRIWKRVHÀUPV 
• Induced effects, as the hiring of more workers generates a larger payroll, which
is re-spent on consumer purchases (growing additional business).

It is important to note that measures of economic development impact
DUHHVSHFLDOO\VHQVLWLYHWRVWXG\DUHDGHÀQLWLRQ2IWHQVRPH EXWQRWDOO 
of the increase in jobs and income in a given area of public transportation
improvement is due to shifts in activity from elsewhere. However, there is
XVXDOO\VRPHXQGHUO\LQJSURGXFWLYLW\EHQHÀWWKDWLVFDXVLQJWKHVKLIWVWRRFFXU
LQWKHÀUVWSODFH7KHUHIRUHWKHFKDQJHLQHFRQRPLFDFWLYLW\PD\EHTXLWH
pronounced for a local area, but appear smaller when observed for a wider
area.

2.2 Access Improvement Impacts
Improvements in public transportation services can lead to economic
productivity changes as a consequence of both expanded public
WUDQVSRUWDWLRQVHUYLFHDQGUHGXFHGWUDIÀFFRQJHVWLRQ7KLVFDQVSHFLÀFDOO\
include: (a) mobility and market accessEXVLQHVVSURGXFWLYLW\EHQHÀWV
from access to a broader and more diverse labor market, and access to a
wider customer market; and (b) spatial agglomeration economies - business
SURGXFWLYLW\EHQHÀWVIURPFOXVWHULQJRIVLPLODUDQGFRPSOHPHQWDU\DFWLYLWLHV
enabled by public transportation services and terminal facilities.
Mobility and Market Access. In addition to time and vehicle cost savings,
SXEOLFWUDQVSRUWDWLRQSURYLGHVKRXVHKROGPRELOLW\EHQHÀWVLQWHUPVRIDFFHVV
to work, school, health care and/or shopping destinations. In the context of
HFRQRPLFLPSDFWPRGHOLQJWKHZRUNDQGVKRSSLQJDFFHVVEHQHÀWVWUDQVODWH
into increased productivity for business. This takes two forms:
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(1) worker productivity enabled by access to a broader and more diverse labor
PDUNHWRIIHULQJEHWWHUÀWEHWZHHQGHVLUHGDQGDYDLODEOHZRUNHUVNLOOVDQG
(2) economies of scale enabled by access to a wider customer market.

The labor market impact can be particularly notable, and is backed by public
transportation passenger surveys, which measure the number of people
using public transportation to travel to workplaces that they would otherwise
not be able to access.
Spatial Agglomeration Economies. Public transportation supports economic
growth through the concentration of economic activity and the clustering
RIRIÀFHVVKRSVHQWHUWDLQPHQWFHQWHUVDQGRWKHUODQGXVHVDURXQG
public transportation stops. Such clustering activity may provide increased
HIÀFLHQF\WKURXJKUHGXFHGODERUFRVWVLPSURYHGFRPPXQLFDWLRQORZHU
infrastructure costs, and increased interaction with similar businesses.
Clustering provides an opportunity for more face-to-face contact and for
access to specialized labor, which together result in higher productivity and
more economic growth.
It is possible to estimate the labor market access effects of public
transportation by observing the extent to which certain industries tend to
cluster or agglomerate at locations where they can obtain a higher level of
labor market or customer market access. Then one can measure the extent
to which employment grows and creates income faster at those cluster
locations.
In fact, many large cities could not possibly provide either the road capacity
or the parking spaces needed to accommodate their downtown workforces
without public transportation. In the same way, the clustering enabled by
public transportation investment can facilitate economic linkages between
organizations, government agencies, and workforce training institutions by
providing access to labor, business networking opportunities, and suppliers.
Total Economic Development Impacts of Public Transportation Service.
A wide range of local economic impact studies has estimated the regional
economic impact of various alternative public transportation investment
scenarios. These studies have done so by relying on regional economic
models to estimate the impacts of public transportation enhancements
on travel times and costs, workforce access and/or business market
agglomeration. In doing so, they can demonstrate the substantial magnitude
of impact that public transportation investment can potentially have on
regional economies.

9
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2.3 Spending Impacts
,QDGGLWLRQWRORQJWHUPWUDYHOEHQHÀWVRISXEOLFWUDQVSRUWDWLRQVHUYLFHVWKH
act of spending money to provide those services has an immediate effect on
jobs and income.
Direct Spending Effects. Capital investment in public transportation supports
purchases of equipment and facilities (including rolling stock, tracks, other
guideways, rights-of-way, control equipment, and construction of terminals,
stations, parking lots, maintenance facilities and power generating facilities).
Operations of public transportation services supports associated jobs
(drivers, maintenance workers, administrative and other transportation
agency workers) as well as purchases of supplies needed for continuing
operations (including motor fuel, electric power, maintenance parts and
materials, etc.) Thus, investment in public transportation projects and
services can directly support short-term construction jobs and longer-term
operations jobs, as well as purchases of products that lead to further indirect
impacts on industry activity and jobs.
Indirect and Induced Effects. Direct investment in capital and operations of
public transportation services lead to broader effects on the economy. They
fall into two classes:
(1) Indirect Effects – The direct investment in capital purchases (e.g., vehicles
and equipment), and direct purchases for ongoing operations (e.g., fuel and
parts) lead to sales and thus support jobs in supplier industries. These are
industries that produce, distribute and sell those goods, as well as component
materials needed to make them.
(2) Induced Effects – The wages of construction workers and public
transportation operations workers, as well as growth in wages at suppliers, can
all lead to further retail sales for businesses that provide consumer goods and
services.

The calculation of indirect and induced (multiplier) impacts is made on
the basis of input-output (I-O) accounting tables. These matrices show the
pattern of purchases and sales among industries in the economy, and are
constructed at a national level by the U.S. Bureau of Economic Analysis
(BEA). While this report focuses on national impacts of public transportation
funding, a similar type of analysis can be calculated at a regional (state
or national) level. However, the indirect and induced impacts are typically
smaller at a regional scale, and they must be calculated using regional inputoutput models that account for differences in the extent to which purchases
DUHVXSSOLHGE\RWKHUÀUPVORFDWHGZLWKLQRURXWVLGHWKHUHJLRQ
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2WKHU(FRQRPLF,PSDFWV
Property Values. The increase in property values near a public transportation
station essentially represents a capitalization of the access cost savings and
travel time savings associated with those locations. Including this value in
a regional or national economic impact study would be considered “double
counting” since the value of time savings is already included in those other
types of study. However, this form of analysis is useful both because it
demonstrates the localized nature of some public transportation impacts,
DQGEHFDXVHLWDOVRVHUYHVWRFRQÀUPWKHYDOXHSXEOLFWUDQVSRUWDWLRQSURYLGHV
in the market. It also helps us understand how public transportation can
shape development and land use changes.
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Travel Cost Reduction Impacts

Investment in public transportation facilities and systems affects the
HFRQRP\LQWZRZD\V  WKURXJKORQJWHUPFRVWVDYLQJVDQGEXVLQHVV
SURGXFWLYLW\EHQHÀWVWKDWDFFUXHDVDUHVXOWRISXEOLFWUDQVSRUWDWLRQ
services, and (2) through the infusion of spending on worker wages and
SXUFKDVHVRIPDWHULDOVDQGVHUYLFHV7KLVFKDSWHUIRFXVHVRQWKHÀUVW
FDWHJRU\RILPSDFWZKLOH&KDSWHUIRFXVHVRQWKHODWWHUFDWHJRU\1
This chapter implements a methodology that can be applied to connect
changes in public transportation investment to ridership, mode split and
cost savings for various segments of the economy. It is organized in
terms of seven sections that represent a sequence of steps,
• 3.1 Public Transportation Capacity – estimation of the cost and expected
ridership impact of expanding public transportation capacity.
• 3.2 Cost of Additional Ridership – calculation of the cost per new public
transportation rider (given the cost and ridership changes).
• 3.3 Public Transportation Use and Mode Switching – calculation of
the reduction in automobile use (associated with the additional public
transportation ridership).
• 3.4 Passenger Cost Savings – calculation of the cost savings to public
transportation passengers (associated with mode switching).
• $GGLWLRQDO&RQJHVWLRQ5HGXFWLRQ%HQHÀW – calculation of cost savings
to automobile and truck users (associated with reduced roadway congestion
due to mode switching).
• %XVLQHVV3URGXFWLYLW\%HQHÀW – calculation of the improvement in
business output per worker (resulting from worker reliability changes).
• 3.7 Calculation of Overall Economic Impacts – calculation of the total
change in disposable household income, business productivity and tax
revenue (generated as a consequence of the prior steps).

Since each step requires additional data and assumptions to complete
WKHFDOFXODWLRQVWKHLQIRUPDWLRQSUHVHQWHGLQWKLVFKDSWHUVHUYHV  WR
demonstrate how the methodology can be applied, and (2) to illustrate
1 This chapter updates analysis conducted by Arlee Reno for TCRP Project J11(7): Economic Impact
of Public Transportation Investment, 2009.
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the magnitude of economic impacts likely to be associated with national
spending on public transportation.
The calculation of these economic impacts is based on consideration of two
alternative scenarios for long-term U.S. public transportation investment: a
“Base Case” scenario that maintains long-term public transportation ridership
trends, and a “higher transit investment” scenario that adds investment
each year over a 20-year period. The analysis calculates the added economic
impact resulting from the enhanced investment, relative to the “Base Case”
scenario.

3XEOLF7UDQVSRUWDWLRQ&DSDFLW\
Key Issue. 7KHÀUVWVWHSLQDVVHVVLQJWKHORQJWHUPHFRQRPLFHIIHFWVRI
investment in public transportation is to examine “What do we get in terms
RIFDSDFLW\VHUYLFHDQGULGHUVKLSIURPWKDWVSHQGLQJ"µ7KDWLVVXHFDQEH
DGGUHVVHGE\ÀUVWGHÀQLQJDOWHUQDWLYHVFHQDULRVUHSUHVHQWLQJGLIIHUHQWOHYHOV
of public transportation investment, and then assessing their implications.
To accomplish this goal, it is necessary to assess the types and costs of
public transportation capacity needed to serve the recent and forecasted
future growth of public transportation ridership. First, it is important to clarify
that investment in public transportation capital is intended both to replace
capital assets that serve existing passengers and to add new assets that can
serve additional passengers. In practice, both goals require similar types
of investment. Replacements for existing assets and expansion to provide
new assets generally cost the same and represent the same general mix of
spending categories (from engineering design requirements to purchases of
facilities and equipment), except for very particular elements such as new
rights-of-way. The capital investment needed for new passengers and the
capital investment needed to serve current passengers also typically consist
of the same types of facilities and equipment.
Capital Needs. The FTA’s Condition and Performance Reports and the TCRP
project H-33B on “State and National Public Transportation Needs Analysis”
&DPEULGJH6\VWHPDWLFV ERWKIRUHFDVWWUDQVLWFDSLWDOQHHGVLQJUHDW
detail. The primary asset types and their recommended average lifetimes
before replacement are:
• %XVYHKLFOHV RIYDULRXVW\SHV \HDUV
• Rail vehicles (of various types): 25 years
• *XLGHZD\ EXVZD\RUUDLOULJKWRIZD\ HOHPHQWV\HDUV
• Stations: 92 years
• )DFLOLWLHV VKHOWHUVSDUNLQJORWVHWF \HDUV
• Systems (signals, electronics, etc.): 37 years
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There are variations of asset lifetimes within these categories. But clearly,
some of these categories have very long average lifetimes for the assets in
the category. This means that if an existing asset in a long-life category is
replaced, or a new asset in a long-life category is added, those assets can
be very useful to public transportation passengers well beyond a normal
analysis period of 20 years, which was used for the TCRP capital needs
analysis. These long-life assets thus have substantial value to society well
past the periods for which economic analysis or economic impact analysis is
traditionally done. They represent costs incurred now for assets that will be
useful in future periods, but for which future periods will not have to incur any
costs.
Capital investments are necessary in each of the asset categories to
preserve existing public transportation ridership and serve new passengers.
The 20-year capital needs by category have been broken down from the
QHHGVGDWDRIWKHPRVWUHFHQW7&53VWXG\DVVKRZQLQ([KLELW$VFDQEH
seen, many of the types of assets that are needed in the next 20 years will
have value well beyond that time period.
([KLELW3XEOLF7UDQVSRUWDWLRQ&DSLWDO1HHGVE\$VVHW&DWHJRU\

Asset Type

Buses
Rail Vehicles
Guideway Elements
Stations
Facilities
Systems
Service Vehicles, Other

Percent
of Capital
Needs

Asset
Lifetime
(Years)










25

92

37
7

Source: State and National Public Transportation Needs Analysis
(Cambridge Systematics, 2008)

'HÀQLQJ6FHQDULRVOver the course of a scenario-based needs analysis for
the TCRP H-33B project, public transportation capital needs were estimated
in terms of the future levels of growth in demand for public transportation.
They are commonly expressed in terms of average annual rates of growth
of ridership. By comparing results for alternative ridership scenarios, an
estimate can be made of the cost of a new trip. By utilizing the information in
the table on asset lifetimes, the evaluation of the costs of the assets needed
to serve new trips can also be extended to the full expected lifetimes of each
asset category.
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The scenarios compared were:
• “Current Trend” scenario– assumes annual growth in public transportation
ULGHUVKLSRISHUFHQWHDFK\HDUZKLFKZDVWKHDYHUDJHDQQXDOULGHUVKLS
JURZWKIURPWR
• “Doubling Ridership” scenario – assumes annual growth in ridership of 3.53
percent each year over a 20-year period, which would nearly double the number
of passengers by the end of the period. The estimated incremental 20-year
FDSLWDOFRVWVWRVHUYHWKLVKLJKHUULGHUVKLSIRUHFDVWLVELOOLRQPRUHLQ
capital investment than would be needed for the “Current Trend” scenario. That
UHSUHVHQWVDQDGGLWLRQDODQQXDOFDSLWDOLQYHVWPHQWDYHUDJLQJELOOLRQSHU
\HDU LQFRQVWDQWGROODUV 
• “High Growth” scenarioDVVXPHVDQDYHUDJHRISHUFHQWULGHUVKLSJURZWK
per year. While this scenario was not subjected to economic analysis, the
results would be fairly similar to the increment between the other two scenarios,
LQWHUPVRIQHWEHQHÀWVYHUVXVQHWDGGHGLQYHVWPHQWFRVWV

The TCRP capital analysis was conducted for a 20-year period (assuming
 DQGWKHQHHGVIRUWKHSXUFKDVHRIFDSLWDODVVHWVE\FDWHJRU\
were estimated for that 20-year period for each of these ridership scenarios.
7KHFRPSDUDWLYHDQDO\VLVRIWKHÀUVWWZRVFHQDULRVLVSUHVHQWHGLQWKLVUHSRUW
7KHDQDO\VLVFDOFXODWHVWKHLQFUHPHQWDOFRVWVYHUVXVWKHLQFUHPHQWDOEHQHÀWV
of moving from scenario one to scenario two. This is not the only incremental
comparison that could be made. For example, there is additional annual
public transportation capital investment needed over and above current
annual public transportation capital investment even to get to scenario one.
7KDWLVWKHFXUUHQWKLVWRULFDOULGHUVKLSJURZWKRISHUFHQWSHU\HDUVLQFH
FDQQRWEHVXVWDLQHGDWFXUUHQWDQQXDOOHYHOVRISXEOLFWUDQVSRUWDWLRQ
capital investment.
6LQFHD´EDVHµOHYHORIH[SHFWHGDQQXDOÀQDQFLDOVXSSRUWIRUSXEOLF
WUDQVSRUWDWLRQKDGQRWEHHQIRUHFDVWWKHDQDO\VLVFRPSDUHGWZRVSHFLÀHG
scenarios (scenario one and scenario two) in order to conduct an incremental
EHQHÀWFRVWDQDO\VLV7KLVJLYHVDFRPSDULVRQRIRQHVXVWDLQDEOHVFHQDULR
DJDLQVWDQRWKHUVXVWDLQDEOHVFHQDULR7KHLQFUHPHQWDOEHQHÀWVRIPRYLQJ
from a currently unsustainable funding level to the funding level that can
VXVWDLQSHUFHQWIXWXUHDQQXDOULGHUVKLSJURZWKZLOOOLNHO\EHJUHDWHU
WKDQZKDWLVVKRZQKHUH IURPFRPSDULQJWKHSHUFHQWDQGSHUFHQW
public transportation ridership growth scenarios).
While the economic impact analysis considered only impacts occurring in a
20-year period, it is recognized that the useful lifetimes of many of the assets
purchased within that 20-year period will extend well beyond the end of the
impact analysis period. Since these assets can continue to be used during
subsequent periods through the end of their useful asset lifetimes (without
additional capital costs for replacement), a side analysis was performed to
also assess how many additional public transportation trips would be served
by the investments made under each asset category, both within and beyond
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the 20-year period used for economic impact analysis. This gives a more
FRPSOHWHPHDVXUHRIWKHEHQHÀWVRILQYHVWLQJLQWKHVHDVVHWV
7KHUHVXOWVKRZQLQ([KLELWZDVDÀQGLQJWKDWZLWKLQWKH\HDUVWXG\
SHULRGELOOLRQPRUHSXEOLFWUDQVSRUWDWLRQWULSVZRXOGEHVHUYHGXQGHU
the “Doubling Ridership” scenario than would occur under the “Current
7UHQGµVFHQDULR<HWWKLVQXPEHUULVHVWRELOOLRQZKHQFRQVLGHULQJWKH
full lifetimes of the additional assets purchased under the higher investment
scenario.
It should be noted these numbers include both new users attracted from
other modes and more frequent use of transit by existing users who will use
transit for a larger share of their trips when infrastructure is newer and in
better condition.
Exhibit 3-2. Attributable New Trips Over Full Asset Lifetimes

Asset Types

Total Net Attributable New Trips (Billions)
Twenty Years
Asset Lifetimes

Buses
Rail Vehicles
Guideway Elements*
Stations
Facilities
Systems
Service Vehicles, other
Total new trips
Cost Per Trip -Total



7.0
3.2



34.8
$7.54





30.9


172.0
$1.52

* includes rail lines and bus rapid transit lines
Source: calculated from preceding text

Thus, while the additional assets purchased under the higher investment
scenario are associated with requirements to meet higher ridership (or to
UHSODFHDJLQJDVVHWVVHUYLQJH[LVWLQJSDVVHQJHUV DERXWSHUFHQWRIWKHLU
usefulness to future public transportation trips actually occurs beyond the
20-year economic impact analysis period. This also has a dramatic impact on
the estimate that is commonly made of the capital cost associated with each
new trip. On the basis of the new trips that occur only during the 20 years
RIWKHVFHQDULRLQYHVWPHQWSHULRGWKHFDSLWDOFRVWSHUQHZWULSLV
ZKHUHDVWKDWÀJXUHGURSVWRSHUQHZWULSZKHQWKHIXOOOLIHF\FOHFRVWV
of the assets are attributed to the trips that those assets will serve over their
full asset lifetimes.
Capital Costs. The unit costs of vehicles and of other assets determines
the numbers of each asset that can be purchased for any given level of
LQYHVWPHQW7KHDYHUDJHFRVWVIRUYHKLFOHVGHOLYHUHGGXULQJWR
were:



May 2014
• Commuter rail car: $2.2 million
• Heavy rail car:

$2.0 million

• /LJKWUDLOYHKLFOH PLOOLRQ
• Transit bus:

$0.5 million

• Articulated bus:

$0.9 million

(Note: Bus rapid transit may use either regular transit buses or articulated buses.)
(Source: APTA Transit Vehicle Database.)

3.2 Net Cost of Additional Ridership
The second step is to obtain information required to estimate the total net
cost per new public transportation trip. This builds upon the ridership and
FRVWGDWDVKRZQLQ6HFWLRQSOXVDGGLWLRQDOLQIRUPDWLRQRQDVVRFLDWHG
fare revenue. The latter is based on data shown in Exhibit 3-3, which displays
national totals for public transportation passenger and vehicle revenue miles.
These represent all vehicles, as there is currently no useful national data that
specify only “new vehicles.” However, the National Transit Database vehicle
LQYHQWRU\GRHVGLIIHUHQWLDWHPLOHVSHUYHKLFOHIRUHDFKLQGLYLGXDOÁHHWZKLFK
DUHDOVRLGHQWLÀHGE\\HDUGHOLYHUHG
Exhibit 3-3. Average Passengers, Miles and Revenues

Total Data 2011

Mode

Bus
Commuter Rail
Heavy Rail
Light Rail

Vehicle
Passenger Passenger
Revenue
Vehicles
Trips*
Miles
Miles
(Millions) (Millions)
(Millions)



2,257

5,235












92.5

Train
Revenue
Miles
(Millions)
—




6RXUFH$37$3XEOLF7UDQVSRUWDWLRQ)DFW%RRNWUDLQPLOHVIURP1DWLRQDO7UDQVLW
Database (NTD) and includes information only for agencies reporting to NTD.
*passenger trips are expressed in terms of unlinked trips

3.3 Public Transport Use and Mode Switching
7KHWKLUGVWHSLVWRGHYHORSDSURÀOHRIWKHPRGHVZLWFKLQJDVVRFLDWHGZLWK
gains of new public transportation passengers. This is necessary because
all calculations of the cost savings per new public transportation passenger
depend on whether the new passenger was formerly traveling by car, by
another form of public transportation service, by walking or bicycling, or not
making the trip at all.
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0RGHVZLWFKLQJSURÀOHVDUHJHQHUDOO\FRPSLOHGIURPVXUYH\UHVHDUFKGDWD
The survey research reported here asks current public transportation
passengers what they would do if public transportation were not available.
This is not quite the same question as who would use public transportation
services if they were to be expanded. However, it is reasonable to assume
that the switching decisions would be fairly similar in both directions.
([KLELWVKRZVÀQGLQJVIURPWKH$37$UHSRUW$3URÀOHRI3XEOLF
Transportation Passenger Demographics and Travel Characteristics Reported
LQ2Q%RDUG6XUYH\V (APTA, 2007). The surveys of bus and rail passengers
found that if public transportation service were no longer available, roughly
SHUFHQWZRXOGGULYHWKHPVHOYHVSHUFHQWZRXOGJHWDULGHZLWK
VRPHRQHHOVHDQGSHUFHQWZRXOGWDNHDWD[L%HVLGHVWKHUHVXOWLQJ
LQFUHDVHVLQWUDIÀFWKHUHZRXOGDOVREHDVXEVWDQWLDOUHGXFWLRQLQPRELOLW\
because roughly 22 percent of the former public transportation passengers
would not be able to make their trip. The other public transportation
passengers would walk, ride a bicycle, or use other public transportation
options if available.
([KLELW
Alternative Mode of Travel If Public Transportation Agency Were to Cease Operation

6RXUFH$3URÀOHRI3XEOLF7UDQVSRUWDWLRQ3DVVHQJHU'HPRJUDSKLFVDQG
7UDYHO&KDUDFWHULVWLFV5HSRUWHGLQ2Q%RDUG6XUYH\V $37$ 

The anticipated alternative choices of mode of service for bus passengers
and for rail passengers could be very different if their existing service were
QRWDYDLODEOH7KLVGLIIHUHQFHPD\UHÁHFWERWKVKRUWHUWULSOHQJWKVIRUEXV
passengers as well as differences in private vehicle ownership and household
income between these user groups. According to the APTA 2013 Public
Transportation Fact Book, Appendix A, the average length of unlinked bus
WULSVLVPLOHVFRPSDUHGWRDPLOHDYHUDJHWULSOHQJWKIRUFRPPXWHU
UDLODPLOHDYHUDJHWULSIRUKHDY\UDLODQGDPLOHDYHUDJHWULSIRUOLJKW
rail. The greater likelihood of former rail passengers driving themselves and
QRWIRUJRLQJWKHLUWULSVPD\DOVRUHÁHFWWKHHIIHFWRIWKHLUKLJKHULQFRPHV
when compared to the surveyed bus passengers.
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These survey data can also be compared to Transit Performance Monitoring
System (TPMS) data. This data was established by the Federal Transit
Administration, and reports from two phases are shown below in comparison
to the onboard surveys by public transit agencies. The TPMS data do not
VLJQLÀFDQWO\GLIIHUIURPWKH2Q%RDUG6XUYH\V6DPSOHGDWD VHH([KLELW 
Exhibit 3-5. On-Board Surveys - Sample Alternative Mode Data Compared to Two TPMS Surveys

Sample Group
Transit On-Board Surveys Sample
Values
TPMS Phases I and II On-Board
Transit Surveys
TPMS Phase III On-Board Transit
Surveys

Alternative Mode
Alternative
Taxi
Transit

Walk

Drive

Auto
Rider

No
Trip

Other
Mode

Total























—















—









6RXUFHV7UDQVLW2Q%RDUG6XUYH\VVKRZQLQ([KLELWSOXV7306GDWDIURPZZZDSWDFRPJRYHUQPHQWBDIIDLUVSROLF\GRFXPHQWVWSPVB
VXPPDU\B,BDQGB,,SGIDQGZZZDSWDFRPJRYHUQPHQWBDIIDLUVSROLF\GRFXPHQWVWSPVBVXPPDU\B,,,SGI

3DVVHQJHU&RVW6DYLQJV
The fourth step is to combine information assembled from the previous tasks
to calculate the economic cost savings for each public transportation market
VHJPHQW7KHVHLQFOXGH  SXEOLFWUDQVSRUWDWLRQSDVVHQJHUVZKRFKDQJHG
from driving or riding cars, (2) those who changed from using other public
transportation options and (3) those who changed from walking or bicycle
modes. For the economic impact analysis, only cost savings that translate
LQWRPRQH\ÁRZVLQWKHHFRQRP\DUHFRXQWHGVRQHLWKHUWKHYDOXHRI
personal time savings nor the “consumer surplus” value of being able to use
public transportation and make more trips can be counted as direct impacts
on the economy.
Cost Differential: Switching from Automobile Driver to Public Transportation
Passenger. For the portion of new public transportation passengers who
switch from driving an automobile to riding a bus or train, the cost savings
are calculated as the difference between the automobile travel costs
(including parking) and public transportation fares. The U.S. average public
WUDQVSRUWDWLRQIDUHSHUWULSLV $37$2013 Public Transportation Fact
Book$SSHQGL[$ 7KH$PHULFDQ$XWRPRELOH$VVRFLDWLRQ  HVWLPDWHV
a cost per mile of automobile operation covering gas, oil, maintenance and
WLUHVUDQJHVIURPFHQWVIRUVPDOOVHGDQVWRFHQWVIRU689V+RZHYHU
the full cost of added automobile mileage, included adding wear and tear
and associated depreciation of automobile value, is calculated by the Internal
Revenue Service for purposes of reimbursing business travel; this rate is
currently set at 55.5 cents per mile. These numbers must be multiplied by
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approximately 5 (miles per trip) to represent the total automobile operating
cost per equivalent public transportation trip. That yields a total of $3.00
SHUDXWRPRELOHWULSZKLFKLVRYHUWKHDYHUDJHFRVWSHUSXEOLF
transportation trip. Over the course of a year, this user cost savings totals
SHUWUDYHOHU,QDGGLWLRQSDUNLQJFRVWVZRXOGDOVREHDGGHGIRUD
portion of diverted automobile trips where that factor is also applicable. That
ÀJXUHLVQRWHVWLPDWHGDWDQDWLRQDOOHYHODWWKLVWLPH
Overall Travel Cost Savings to New Public Transportation Passengers. A range
RIRWKHUVWXGLHVKDYHDOVRHVWLPDWHGWKHEHQHÀWVRISXEOLFWUDQVSRUWDWLRQ
capital investment in terms of reductions in vehicle operating costs for those
who switch to public transportation. These savings can then be compared
WRWKHFDSLWDOLQYHVWPHQWUHTXLUHGWRDFKLHYHWKRVHUHVXOWV6SHFLÀFDOO\D
VWXG\IRU$37$DQG$$6+72DVVHVVHGSXEOLFWUDQVSRUWDWLRQQHHGV
by developing scenarios for public transportation ridership growth and
calculating the associated costs.2 Subsequent analysis by Cambridge
Systematics then compared the implementation costs of expanding public
transportation to vehicle and fuel cost savings, using these same public
transportation ridership growth scenarios. The results, expressed as the longterm discounted public transportation investment level in comparison to the
KLJKZD\YHKLFOHDQGIXHOFRVWVDYLQJVDUHVKRZQLQ([KLELW
([KLELW1HW3UHVHQW9DOXHRI3XEOLF7UDQVSRUWDWLRQ&DSLWDO,QYHVWPHQW
and Vehicle Operating Cost Savings for Selected Scenarios

Scenario and Growth Rate
of Ridership
Current Trend Scenario:
2.45 percent growth/yr.
Doubling Ridership Scenario:
3.53 percent growth/yr.
High Growth Scenario:
4.67 percent growth/yr.

(NPV over 2010-2050, in $ billions)
Public
Savings in Vehicle
Transportation
Operating + Fuel
Capital Investment
Costs
$255



$503







Source: Analysis by Cambridge Systematics, originally presented in Economic Impact of Public
7UDQVSRUWDWLRQ,QYHVWPHQW7&533URMHFW-  ([KLELW
1RWH139 1HW3UHVHQW9DOXH LVHVWLPDWHGDVDGLVFRXQWHGWLPHVWUHDPRIFRVWVDQGEHQHÀWV
,WLVFDOFXODWHGE\ÀUVWDGMXVWLQJIRULQÁDWLRQ WRFRQVWDQWGROODUV DQGWKHQDSSO\LQJDGLVFRXQW
UDWHWRDFFRXQWIRUWKHWLPHYDOXHRIPRQH\ LHWKHUHGXFHGYDOXDWLRQRIFRVWVDQGEHQHÀWV
that are further out in time).

2 State and National Public Transportation Needs Analysis, Cambridge Systematics for AASHTO and APTA,
7&533URMHFW+ % ZZZDSWDFRPJDSSROLF\UHVHDUFK'RFXPHQWVWUDQVLWBQHHGVBVWXGLHVSGI
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7KHVHÀQGLQJVDUHJHQHUDOO\FRQVLVWHQWZLWKWKHSUHFHGLQJFDOFXODWLRQVRI
automobile operating cost savings. For example, the “Doubling Ridership
*URZWKµVFHQDULROHDGVWRDSSUR[LPDWHO\ELOOLRQPRUHSXEOLFWUDQVSRUWDWLRQ
trips per year by 2030 than would otherwise occur with the “Current Trend”
VFHQDULR0XOWLSO\LQJE\WKHSUHYLRXVO\FDOFXODWHGFRVWVDYLQJVRISHU
QHZSXEOLFWUDQVSRUWDWLRQWUDYHOHU\LHOGVDQHVWLPDWHGVDYLQJVRIELOOLRQ
per year as of 2030. Actual savings will be less in earlier years and will then
grow over time to be even more in years beyond 2030. That pattern of cost
VDYLQJVRYHUWLPHLVJHQHUDOO\FRQVLVWHQWZLWKWKHÀQGLQJVVKRZQLQ([KLELW
ZKLFKVKRZVWRWDOVDYLQJVRYHUWKH\HDUSHULRG  IURPWKH
´'RXEOLQJ5LGHUVKLS*URZWKµVFHQDULRKDVDQHWSUHVHQWYDOXHWKDWLV
billion higher than that of the “Current Trend” scenario.
Cost Savings from Reduction in Automobile Ownership. Increases in
public transportation ridership brought on by incremental increases in
public transportation investment and services do not necessarily lead to
reductions in automobile ownership. However, the availability of quality public
transportation services3RQDZLGHVSUHDGVFDOHOHDGWRSHUFHQWORZHU
rates of automobile ownership in cities where such services are provided and
used. The cost savings associated with lower automobile ownership rates are
substantial and are in addition to the automobile operating cost savings that
were previously noted. Exhibit 3-7 shows estimates of those savings in terms
of annual household cost per vehicle for a household owning one mediumVL]HVHGDQ7KHVDYLQJVZRXOGDPRXQWWRDIWHUDFFRXQWLQJIRUWKH
costs of purchasing a monthly transit pass.

3 &LWLHVZKHUHSHDNSHULRGSXEOLFWUDQVSRUWDWLRQLVZLGHO\DYDLODEOHZLWKPLQXWHKHDGZD\VDQGODQG
use is conducive to walking to and from public transportation stops or stations; this currently includes
major U.S. cities.
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Exhibit 3-7. Annual Costs of New Automobile Ownership4
(APTA, 2011)

Variable Cost
Gas
Maintenance
Tires
Total
Annual Miles Per Household
Annual Mileage Cost

Per Mile







Fixed Cost

Per Car

Insurance
License and Registration
Depreciation
Finance Charge
Annual Fixed Cost

$1,029
$611
$3,571
$848
$6,059

Total Yearly Driving Cost
+Parking Cost
Total with Parking
3RWHQWLDO&RVWRI7UDQVLW3DVV
Net Annual Household Savings of
Relinquishing 1 Full-Size Sedan and
Using Transit Instead

$9,247
$1,863
$11,109

$10,103

Assumptions (auto at 22.46 mpg, gas at $4.078 per gallon)

To illustrate the effect of automobile ownership shifts, consider the impact
LIDXWRPRELOHRZQHUVKLSLVUHGXFHGIRUMXVWSHUFHQWRIWKHSURMHFWHGQHZ
public transportation passengers who are commuters. That alone would
OHDGWRDQDGGLWLRQDOVDYLQJVRIELOOLRQSHU\HDUDVRIWKH\HDU
This value is computed by taking the fractional portion of passenger trips and
converting them into equivalent number of passengers, using a factor of 500
WULSVSHU\HDUDQGWKHQGHÁDWLQJWKHYDOXHE\DQDVVXPHGYHKLFOHRFFXSDQF\
IDFWRURI5 to arrive at the affected number of vehicle owners. These
533,333 vehicle owners are assumed to experience the above mentioned
KRXVHKROGVDYLQJVRIE\UHOLQTXLVKLQJDXWRPRELOHRZQHUVKLSWR
DUULYHDWWKHELOOLRQDQQXDOÀJXUH

4KWWSQHZVURRPDDDFRPFRVWRIRZQLQJDQGRSHUDWLQJYHKLFOHLQXVLQFUHDVHVQHDUO\WZR
SHUFHQWDFFRUGLQJWRDDDV\RXUGULYLQJFRVWVVWXG\
5 The 2009 NHTS approximated occupancy factor from cars across listed purposes http://nhts.ornl.gov/
tables09/FatCat.aspx
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Potential Additional Savings In Travel Time. Increased public transportation
investment can lead to time savings for travelers who switch from slower
mode options, including those traveling by automobile on congested routes
and those traveling via slower public transportation services. However, other
travelers switch to public transportation from automobile travel despite
a longer total travel time, because the longer time is more than offset by
parking and/or automobile operating cost savings. Overall, the net savings in
time for new public transportation passengers can vary widely among urban
areas. And even when time savings do accrue for new public transportation
SDVVHQJHUVWKH\RQO\DIIHFWWKHÁRZRIGROODUVLQWKHHFRQRP\LQVRIDU
as they affect business-related travel or the reliability of worker arrivals
at businesses.6 While these impacts are very real, their magnitude and
national implications are not well understood at this time.
Potential Additional Reduction in Automobile Mileage. There is a further
potential for additional savings to new public transportation passengers
associated with secondary reductions in automobile VMT. The current
analysis assumes that those switching from driving an automobile to using
public transportation have a reduction in automobile VMT that is nearly
equivalent to the length of the added public transportation passengermiles. However, for those switching to public transportation from riding in
an automobile driven by others, the current analysis assumes no further
reduction in automobile VMT. In reality, there is likely to be some additional
907UHGXFWLRQDVVRFLDWHGZLWKGHFUHDVHVLQWZRHIIHFWV  ULGHVKDULQJWULSV
in which drivers need to travel extra miles for passenger pickup and drop-off,
and (2) chauffeured trips in which the driver returns without passengers.
In both cases, the switch from automobile rider to public transportation
passenger would result in some further VMT savings, although the extent of
that savings is not estimated at this time.
In addition, the provision of public transportation services on a widespread
scale can in the long run lead to greater reductions in automobile vehiclemiles due to broader changes in urban density and driving reliance. This is
indicated by studies comparing urban areas with differing levels of public
transportation service, which suggest that sustained investment in public
transportation could bring a reduction in automobile vehicle-miles that is
substantially larger than the increase in public transportation passengermiles.77KHVHÀQGLQJVVXJJHVWWKDWWKHPRUHFRPSDFWXUEDQGHQVLWLHV
supported by transit may result in shorter and less expensive trips (hence
additional transportation savings) even for non-transit users. However, those
HIIHFWVGHSHQGRQWKHJURZWKDQGGHQVLW\RIWKHVSHFLÀFFLW\VRWKHFXUUHQW
national analysis does not explicitly incorporate any such impacts.

6 Of all public transportation trips, 59 percent are commuting to/from work, 14 percent are for
educational or medical purposes, and the rest are for shopping, social or personal purposes. Source:
APTA (2008).
7 For instance, see The Broader Connection between Public Transportation, Energy Conservation and
*UHHQKRXVH*DV5HGXFWLRQ7&536WXG\-  ,&)IRUWKH$PHULFDQ3XEOLF7UDQVSRUWDWLRQ$VVRFLDWLRQ
ZZZDSWDFRPUHVHDUFKLQIRRQOLQHGRFXPHQWVODQGBXVHSGI
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$GGLWLRQDO&RQJHVWLRQ5HGXFWLRQ%HQHÀW
7KHÀIWKVWHSLVWRFDOFXODWHWKHDGGLWLRQDOHFRQRPLFFRVWVDYLQJVDFFUXLQJWR
DXWRPRELOHDQGWUXFNWUDYHOHUVZKRDOVREHQHÀWZKHQSXEOLFWUDQVSRUWDWLRQ
OHDGVWRUHGXFHGWUDIÀFFRQJHVWLRQJURZWK7KLVVWHSRQO\DSSOLHVWRXUEDQ
DUHDVZKHUH FXUUHQWRUSURMHFWHGIXWXUH WUDIÀFFRQJHVWLRQGXULQJSHDN
hours causes additional delay costs that can be reduced by diverting more
commuting trips to public transportation.
Estimates of Congestion. The Texas Transportation Institute’s (TTI) annual
estimates of roadway congestion in urban areas include estimates of how
much congestion reduction is attributable to current public transportation.8
The congestion estimates developed by TTI are based on average volume to
capacity ratios weighted by vehicle miles traveled for the interstate highway
facilities and the other principal arterial roadways in the urban areas.
TTI also estimates what congestion levels would be if the current public
transportation services were not available and were not taking vehicles off
the roadways.
TTI’s congestion estimates are based on data available from the Highway
Performance Monitoring System (HPMS). The HPMS database includes
statistics on highway condition, extent and usage. Each state submits HPMS
data to the Federal Highway Administration (FHWA) annually according to
prescribed reporting guidelines.
To fully assess alternative futures for public transportation investment
and their impacts on the economy, it is also necessary to examine how
additional future capital investments and additional operations spending will
affect highway performance levels and associated costs borne by highway
users. The Highway Economic Requirements System (HERS) is a decisionsupport system designed to analyze the effects of alternative funding levels
on highway performance. HERS uses the HPMS data, which are from an
extensive sample of the nation’s highway system, as the basis for its analyses
RIWKHEHQHÀWVDQGFRVWVRIDOWHUQDWLYHVFHQDULRVRIKLJKZD\LPSURYHPHQWV9
Scenarios for Future Congestion Reduction. To estimate the future effects
of public transportation (rather than the “current effects” as TTI calculates),
two scenarios were considered – the “Current Trend” and the “Doubling
5LGHUVKLS*URZWKµVFHQDULRVDVSUHYLRXVO\GHÀQHGLQ6HFWLRQ7KH
impacts of both were calculated using results from the Highway Economic
Requirements System to model highway vehicle miles of travel and the
resulting highway levels of service and performance that would occur in
urban areas with various levels of public transportation service expansion
over the next 20 years. The HERS model estimates the total user costs per
PLOHRIWUDYHODQGWKHGHOD\LQKRXUVSHUYHKLFOHPLOHVRIWUDYHOIRU
8 Texas Transportation Institute, Urban Mobility Report, 2012. http://mobility.tamu.edu/ums/report/
9 Federal Highway Administration, Highway Economic Requirements System – State Version, Technical
Report, 2005. http://www.fhwa.dot.gov/asset/hersst/pubs/tech/tech00.cfm
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YDULRXVFODVVHVRIKLJKZD\V7KLVLQFOXGHV  XUEDQ,QWHUVWDWHV  RWKHU
urban freeways and expressways, and (3) urban principal arterials. These are
the highway types for which the diversion of automobile travel (vehicle miles
of travel) to public transportation is expected to occur.
In calculating the increase in highway user costs due to changes in VMT
from added public transportation investment, alternative assumptions were
made about the proportion of the new public transportation passengers that
would represent diversions from the highway system. For the high diversion
assumption, it was assumed that all public transportation diversions would
RFFXUIURPDXWRPRELOHWUDYHODWDQDXWRRFFXSDQF\UDWHRI)RUWKHORZ
diversion assumption, on the other hand, estimates of diversion were derived
from on-board surveys of public transportation passengers, which asked
about their former modes of travel. Further details associated with the low
GLYHUVLRQUDWHDUHVKRZQLQ([KLELW
([KLELW3HUFHQWDJHRI8UEDQ3DVVHQJHU0LOHV'LYHUWHGIURP'ULYLQJRQ
Highways, Based on Public Transportation On-Board Surveys

Mode
Rail Modes
Bus Modes
Total Both Modes

Percent
Diverted From
Driving on
Highways

Percentage of
Public Transport
Passenger Miles

Percentage of
Passenger Miles
Diverted From
Highway VMT



35%



100%



37%

Note: Highway driver diversion includes auto drivers and taxis.

The analysis also allowed for alternative assumptions regarding passengermiles of travel. In one case, public transportation passengers are estimated
WRKDYHDQDYHUDJHWULSOHQJWKRIPLOHVDWWKHHQGRIWKH\HDU
LQYHVWPHQWSHULRGFRPSDUHGWRPLOHVDYHUDJHSHUWULSIRUDOOXQOLQNHG
public transportation trips as currently measured. For the other case, the
current rate of passenger miles per trip is assumed to remain unchanged.
The different sets of assumptions lead to different rates of diversions of
YHKLFOHPLOHVRIWUDYHOZLWKDKLJKGLYHUVLRQRISHUFHQWRI907IURP
highway driving and a low diversion of 37 percent of VMT from highway driving
(based on the on-board surveys).
Since the difference between the “Current Trend” scenario and “Doubling
5LGHUVKLS*URZWKµVFHQDULRLVELOOLRQSXEOLFWUDQVSRUWDWLRQWULSVSHU\HDULQ
WKHWZHQWLHWK\HDURIHDFKVFHQDULR UHSUHVHQWLQJELOOLRQSDVVHQJHUPLOHV 
the diversion of passenger miles of travel in that year can vary between:
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• A diversion estimate of 22 billion vehicle-miles of urban VMT associated with
WKH´'RXEOLQJ5LGHUVKLSµVFHQDULRFDOFXODWHGDVSHUFHQWGLYHUVLRQRI
billion passenger miles shifted from automobile to public transportation (with
no change in miles per trip between public transportation and automobile
trips); and
• $GLYHUVLRQHVWLPDWHRIELOOLRQYHKLFOHPLOHVRIXUEDQ907DVVRFLDWHGZLWK
WKH´&XUUHQW7UHQGµVFHQDULRFDOFXODWHGDVSHUFHQWGLYHUVLRQRIELOOLRQ
passenger miles shifted from automobile to public transportation (allowing for
SHUFHQWORQJHUPLOHVWULSIRUSXEOLFWUDQVSRUWDWLRQWULSV 

)LQGLQJVRQ&RVW6DYLQJVIRU5RDG7UDIÀF HERS analysis results were then
used to calculate the operating cost savings to automobile travelers on
urban highways as VMT is reduced by diversion to public transportation. The
highest growth public transportation strategy would achieve a reduction in
automobile VMT of 50 billion on urban highways. Estimates were also made
for intermediate scenarios representing the previously calculated scenarios
LQYROYLQJELOOLRQRI907UHGXFWLRQ7KHUHVXOWVDUHVKRZQLQ([KLELW
It is not known how many vehicle miles of travel the added public
transportation investment might decrease for each type of urban highway
(Interstate, other freeway or expressway, other principal arterial, etc.). The
reduction of a single VMT on an urban Interstate will result in slightly less
cost savings than a reduction of a single VMT on other types of highways.
Therefore, cost reductions were calculated based on the cost changes for
urban Interstate travel. This provides a conservative estimate of savings,
although the ability to estimate reductions more precisely by highway type
would not change the results very much.
Exhibit 3-9. Estimate Impacts of Reductions in Vehicle Miles of Travel
on Costs to the Remaining Highway Drivers for Urban Highways

Year 20 Results
HERS Run (Scenario)

Urban
Average User
Interstate VMT
Cost/Mile
(Billions)

Change In
User Cost/
Mile

Baseline VMT



FHQWV

—

Current Trend Scenario
Doubling Ridership Scenario
Very High Growth Scenario





FHQWV
FHQWV
FHQWV

0.7 cents
FHQWV
FHQWV

Note: User cost includes all monetary costs, safety costs, and travel time costs. VMT diverted
run was set to take 50 billion per year maximum VMT off of the urban Interstate System.
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$SSOLHGWRWKHURXJKO\ELOOLRQPLOHVSHU\HDURI907RQWKHXUEDQ
,QWHUVWDWHVDWWKHHQGRI\HDUVDFKDQJHRIXVHUFRVWVRIFHQWVSHU
PLOHHTXDWHVWRDERXWELOOLRQSHU\HDULQUHGXFHGKLJKZD\XVHUFRVWV
for the remaining highway users due to the public transportation investment.
As previously noted, diversions from other types of highways would result in
slightly higher cost savings than shown here.
However, since the savings in highway user costs builds up over time, it will
VKLIWIURP]HURLQWRELOOLRQSHU\HDUDVRI7KHFRVWVDYLQJV
will be less during interim years, but even greater than the 2030 value in
subsequent years as the number of public transportation passengers will
continue to grow over time.
7KHELOOLRQSHU\HDURIFRQJHVWLRQFRVWVDYLQJVZLOOEHVSOLWDPRQJ
households and businesses in the economy. In general, the savings
associated with non-business travel will accrue to households, while the
savings associated with business travel (via truck and car) will accrue to
businesses. Cost savings for commuting trips are a special case; while they
are realized by households, they can also lead to some business operating
cost reductions, especially when businesses in congested areas have been
compensating their employees with higher pay to make up for the higher
costs of travel to/from their congested locations. Taking all of these factors
into account, studies of urban congestion in other cities (e.g., Chicago, IL, and
3RUWODQG25 LQGLFDWHWKDWDWOHDVWSHUFHQWRIWKHWRWDOFRVWRIFRQJHVWLRQ
is borne by businesses.10$FFRUGLQJO\RXUDQDO\VLVVSOLWVWKHELOOLRQ
per year of congestion cost savings to households and businesses with a
VSOLW7KLVÀQGLQJPD\XQGHUVWDWHWKHIXOOSRWHQWLDOFRQJHVWLRQFRVW
savings that may occur if transit availability is able to support development
patterns with shorter overall trip lengths. As indicated previously, while such
effects are the subject of current research, and are worth noting, they are not
DVVXPHGDVSDUWRIWKHFRQJHVWLRQEHQHÀWLQWKHFXUUHQWVWXG\

%XVLQHVV3URGXFWLYLW\,PSDFW
In addition to the cost savings described above, a shift from auto to
public transportation will facilitate increased economic productivity and
FRPSHWLWLYHQHVVIRUFLWLHV7KLVEHQHÀWVWHPVIURPWZRIDFWRUV  UHGXFWLRQ
in wage premiums paid to attract workers to more congested areas with
higher travel times and costs, and (2) enhancement of access to labor and
customer markets, which enable scale and agglomeration economies.
7KH´ZDJHSUHPLXPµRULJLQDOO\GLVFXVVHGLQ6HFWLRQLVDSDVVWKURXJK
effect in which employers in highly-congested areas absorb some of the
excess costs of worker commuting (rather than having households bear
the full cost) in order to attract and maintain quality workers. Congestion
reduction diminishes the need for businesses to pay such a premium, and
10 The Cost of Congestion to the Economy of the Portland Region, Portland Business Alliance, Metro and
3RUWRI3RUWODQGDOVR7KH&KLFDJR0HWURSROLV)UHLJKW3ODQ &K $VVHVVLQJWKH(FRQRPLF,PSDFWV
of Congestion Reduction Alternatives, Chicago Metropolis 2020.
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the cost savings to business is effectively an increase in business productivity
ZKLFKLVGHÀQHGDVWKHUDWLRRIRXWSXWFRVWIRUEXVLQHVVRSHUDWLRQV 7KLV
impact is assumed to apply to roughly 30 percent of the congestion cost
VDYLQJVLGHQWLÀHGLQ6HFWLRQ
The effect of “agglomeration economies” comes from the fact that widely
available public transportation service can facilitate higher levels of
metropolitan population and employment density, as well as broader market
access. Those changes, in turn, can allow a metropolitan area’s economy to
become more productive. The reasons for this productivity gain are that:
• some businesses can gain access to a larger and more diverse labor market,
SURYLGLQJWKHPZLWKDEHWWHUFDSDFLW\WRÀQGZRUNHUVZLWKWKHGHVLUHGVNLOOV
(“labor pool matching”), thereby enhancing labor productivity.
• some trade and service sector establishments can gain access to broader
FXVWRPHUEDVHVDOORZLQJWKHPWRPRUHHIÀFLHQWO\DUUDQJHORFDWLRQVDQG
resources to serve customers.
• knowledge and technology-dependent businesses can gain labor productivity
as a consequence of knowledge-sharing, enabled by broader and more diverse
worker and business interactions.
• VRPHEXVLQHVVHVFDQPDNHPRUHHIÀFLHQWXVHRIVSDFHZKHQKLJKHUGHQVLW\
locations are enabled.

7KHVHEHQHÀWVZKLOHRFFXUULQJDWDPHWURSROLWDQOHYHOFDQDOVRWUDQVODWHLQWR
greater national level productivity if they take place across a broad spectrum
of metropolitan areas. In the context of the present study, the magnitude
RIWKLVHIIHFWLVHVWLPDWHGWKURXJKDWZRVWHSSURFHVVÀUVWE\FRQVLGHULQJ
the extent to which higher public transportation usage stimulates higher
metropolitan density, and then by assessing the extent to which higher
effective density translates into economic productivity.
7KHÀUVWVWHSGUDZVRQWKHÀQGLQJRIVWXGLHVVKRZLQJWKDWDGGLQJSXEOLF
transportation capacity facilitates higher density urban development with
reduced need for parking. At an urban level, public transportation ridership
FRUUHODWHVZLWKSRSXODWLRQGHQVLW\VXFKWKDWDSHUFHQWJDLQLQSXEOLF
WUDQVSRUWDWLRQ·VPRGHFDSWXUHWUDQVODWHVWRDFKDQJHRIURXJKO\
residents per square mile over the entire city. However, that relationship can
run both ways – although public transportation facilitates higher density,
higher density can require more public transportation. Also, population
density changes occur gradually over time, and depends on the rate of
urban development. To allow for these factors, the rest of this section
XVHVWKHPRUHFRQVHUYDWLYHDVVXPSWLRQWKDWDSHUFHQWFKDQJHLQSXEOLF
WUDQVSRUWDWLRQPRGHFDSWXUHZLOOWHQGWRLQFUHDVHSRSXODWLRQGHQVLW\E\
residents per square mile.11

117KHDYHUDJHSRSXODWLRQZHLJKWHGGHQVLW\RI86PHWURSROLWDQDUHDVLV 86&HQVXV 
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7KHIROORZLQJH[DPSOHLOOXVWUDWHVWKLVHIIHFW$GRSWLQJWKHVFHQDULRVGHÀQHG
LQ6HFWLRQVWKHVFHQDULRIRULQFUHDVHGSXEOLFWUDQVSRUWDWLRQ
LQYHVWPHQWZRXOGWUDQVODWHWRDQDGGLWLRQDOELOOLRQSXEOLFWUDQVSRUWDWLRQ
trips per year in 2030, 59 percent of which occur during commuting periods.
&RQYHUWLQJWKLVWRGDLO\WULSV\LHOGVURXJKO\PLOOLRQFRPPXWHUVSHUZRUNGD\
switching from auto to public transportation, thereby boosting the U.S. public
WUDQVSRUWDWLRQPRGHVKDUHIURPSHUFHQWWRSHUFHQW([WHQGLQJÀQGLQJV
cited in the preceding paragraph, this 3 percentage point increase in public
transportation’s mode share could (in the long run) help to boost effective
urban density by 300 people per square mile.
7KHVHFRQGVWHSGUDZVRQÀQGLQJVIURPVWXGLHVVKRZLQJWKDWLQFUHDVHG
population density enables greater economic productivity by expanding the
size and diversity of labor and customer markets available to businesses.
Continuing the example, a 5 percent increase in effective population density
WUDQVODWHVWRDSURGXFWLYLW\JURZWKRISHUFHQWRUPRUHWKDQPLOOLRQ
per year. Extrapolating these results to the 50 largest U.S. cities (based on
city size) yields additional U.S. productivity in 2030 of about $5 billion from
increased public transportation investment.12
TCRP Project H-39 utilized statistical analysis of transit service, center city
employment density and productivity to generate a similar type of conclusion.
5HVXOWVRIWKDWVWXG\LQGLFDWHWKDWDSHUFHQWFKDQJHLQWUDQVLWVHUYLFH
OHDGVWRDQDYHUDJHRIPLOOLRQRIDGGHGZRUNHUZDJHVIRUWKHDYHUDJH
metropolitan area. Factoring up that result for 50 metropolitan areas, and a
25 percent difference in transit ridership among the two scenarios (after 20
years), leads to an estimated long-term productivity impact in the range of
ELOOLRQ13

3.7 Overall Economic Impact of Cost and Productivity Changes
Direct Economic Impact. The impact of public transportation investment
on both new public transportation passengers and continuing automobile
WUDYHOHUVZDVVKRZQLQ6HFWLRQVWREHVXEVWDQWLDO,QVHFWLRQ
the estimate was made that the average household able to reliquish a car
DVDUHVXOWRIHQKDQFHGWUDQVLWDFFHVVZRXOGVDYHSHU\HDU7KLV
represents money returned to them for use on other household expenditures.
)RUWKRVHZLWKORZHUUDQJHRILQFRPHVWKLVLVDYHU\VXEVWDQWLDOEHQHÀW
providing an enormous gain in their purchasing power.
In addition to the economic gains to public transportation passengers
HVWLPDWHGLQVHFWLRQ WKHDQDO\VLVLQVHFWLRQLQGLFDWHGDIXUWKHUQHW
gain to remaining automobile drivers. That gain averages $2.90 per one-way
12 The 3 percent elasticity of productivity with respect to population market size and density is the low
HQGRIWKHSHUFHQWWRSHUFHQWUDQJHIRXQGLQSDVWVWXGLHV 0HORHWDO$0HWD$QDO\VLVRI(VWLPDWHVRI
Urban Agglomeration Economies, Regional Science and Urban Economics, 39, 2009).
13 Chatman, et al., Methodology for Determining the Economic Development Impacts of Transit Projects,
TCRP Web Document #56, 2012.
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SXEOLFWUDQVSRUWDWLRQWULSRUDERXWSHU\HDU 7KLVLVEDVHGRQ
round trips, or 500 one-way trips, per user per year.) Thus, each additional
person traveling by public transportation saves costs to themselves plus
FRVWVWRUHPDLQLQJDXWRPRELOHWUDYHOHUVDYHUDJLQJSHU\HDU2I
course, the preceding effects are just those accruing to travelers. Additional
LPSDFWVGLVFXVVHGLQ6HFWLRQFDQIXUWKHULQFUHDVHEXVLQHVVSURGXFWLYLW\
and enhance the nation’s cost-competitiveness, leading to greater income
growth.
Broader Long-Term Effects on Income and Productivity. The long-term access
and cost savings for travelers addressed in this chapter lead to further
impacts on the economy through six mechanisms:
• New public transportation travelers who switch from automobile travel can
receive some savings in travel expenses and car ownership costs, which they
can use to purchase other consumer products and services as they desire.
• Travelers who continue to commute to and from work by automobile can also
EHQHÀWIURPUHGXFHGSHDNSHULRGWUDIÀFFRQJHVWLRQZKLFKOHDGVWRGLUHFW
savings in automobile operating costs. Households can use the savings to
purchase other consumer products and services as desired (and have more
leisure time).
• Businesses that pay higher wages to attract workers in congested areas can
SRWHQWLDOO\VDYHRQWKDWODERUFRVWSUHPLXPDVWUDIÀFFRQJHVWLRQ RUDWOHDVWWKH
growth of that congestion) is reduced. The net effect is a reduction in the cost
of doing business. This represents an improvement in business productivity
(i.e., the output/cost ratio), which can make affected businesses more cost
competitive in global markets. However, the reduction in wage premium also
offsets part of the household savings in commuting cost.
• %XVLQHVVHVLQXUEDQDUHDVEHQHÀWLQJIURPIDVWHUDQGOHVVFRQJHVWHG
commuting periods can also gain productivity as a result of gaining access
to larger labor markets with more diverse and specialized skills. (This is
sometimes referred to as “agglomeration economies.”) That too can make
affected businesses more cost-competitive in global markets.
• At a regional level, business growth may occur insofar as the greater
productivity and changes in consumer spending lead to more business sales
and attraction of new business activity that sells products to elsewhere
within the U.S. and abroad. However, at a national level, business growth
can only occur insofar as businesses with enhanced productivity are able to
serve a larger export market (due to enhanced cost-competitiveness) or a
larger domestic market (resulting from higher disposable income levels, as a
consequence of productivity increases).
• At a regional level, business growth due to cost savings may lead to further
economic impacts through indirect (supplier) and induced (worker re-spending)
effects. However, at a national level, business growth can only occur insofar as
businesses are able to increase productivity or sell to international markets.
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These broader economic impacts were calculated using the TREDIS economic
impact model to trace how changes in household spending patterns
DQGEXVLQHVVFRVWVÁRZWKURXJKWKHHFRQRP\7KHDQDO\VLVLQFRUSRUDWHV
econometric equations to represent industry growth responses to price
and cost changes (“elasticities”), and effects of regional changes in travel
time reliability and labor market access on business productivity over
time. However, the model is not able to estimate how improved business
cost competitiveness will affect growth of international exports in a rapidly
changing global economy. The economic impact analysis process was
conducted by comparing the two scenarios that were introduced in Section
 DQGFRQWLQXHGLQ6HFWLRQV² 
(1) A “Base Case” (“current trend” scenario) in which public transportation
ULGHUVKLSJURZVDWDQDYHUDJHUDWHRISHUFHQWSHU\HDURYHUWKHQH[W
years, based on continuation of recent investment levels to support modest
growth, and
(2) A “Doubling Ridership” scenario in which annual expenditures on public
WUDQVSRUWDWLRQDUHLQFUHDVHGE\DQDGGLWLRQDOELOOLRQSHU\HDU LQFRQVWDQW
GROODUV UDLVLQJSXEOLFWUDQVSRUWDWLRQULGHUVKLSJURZWKWRDQDYHUDJHUDWH
of 3.53 percent per year over that time period.

The difference between these two scenarios increases over time and
DFFXPXODWHVVRWKDWWKHGRXEOLQJULGHUVKLSVFHQDULROHDGVWRELOOLRQPRUH
public transportation trips per year in the twentieth year (and up to 22 billion
less automobile VMT in that year) than would exist with the “Base Case”
scenario.
To calculate these broader, long-term impacts, the economic impact model
accounts for transportation cost reductions accruing to public transportation
passengers and peak period automobile travelers, as well as additional
business productivity achieved as a result of expanded labor market access
and reduction in worker wage premiums. It also accounts for reduction
in demand for U.S.-made petroleum products and tires under the public
transportation investment alternative. In addition, the model accounts for
effects on business suppliers and income re-spending, but assumes that
indirect and induced effects of cost changes lead to reallocations among
industry sectors at a national level (rather than further multiplier effects on
JURZWK VLQFHWRWDOHPSOR\PHQWLVÀ[HGE\WKHDYDLODEOHODERUPDUNHW
The estimated long-term economic impacts on income and productivity
DUHVKRZQLQ([KLELW7KH\UHÁHFWFKDQJHVLQKRXVHKROGGLVSRVDEOH
income and business income that are a direct consequence of greater public
transportation availability. Those changes can lead to even broader impacts
on the economy insofar as they spur shifts in business investment and
location decisions, affecting labor markets and resource use. However, the
broader consequences are more speculative and are not estimated here.



7KHORQJWHUPLPSDFWVVKRZQLQ([KLELWDUHEDVHGRQFRQVWUXFWHG
scenarios and thus should be interpreted as illustrative of the magnitude
of potential long-term economic impacts that can be enabled by a major
increase in public transportation investment. Since they are built on a
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series of assumptions described in Sections 3.2 – 3.5, the results should
be interpreted as a reasonable estimate given the limitations of currently
available data. They can also be viewed as a demonstration of a broader
methodology that can be applied in the future as improved data sources and
improved scenario forecasts become available.
$OWRJHWKHUWKHORQJWHUPFKDQJHVLQGLVSRVDEOHLQFRPHWRWDOELOOLRQ
per year by the year 2030. That represents more than double the assumed
DQQXDOLQYHVWPHQWRIELOOLRQSHU\HDU7KHHFRQRPLFLPSDFWDFKLHYHG
LQWKHWZHQWLHWK\HDULVHTXLYDOHQWWRPRUHMREV+RZHYHUWKH
actual job creation will depend greatly on how these changes affect national
business competitiveness in global markets, as well as future rates of
unemployment, labor force growth and changes in real wage rates.
The estimated economic impacts presented in this chapter represent the
HFRQRPLFHIÀFLHQF\DQGSURGXFWLYLW\EHQHÀWVDYDLODEOHXQGHUDORQJWHUP
enhanced investment scenario for public transportation. These performance
HIIHFWVDUHRQO\SDUWRIWKHVWRU\6HFWLRQHVWLPDWHVWKHPRUHLPPHGLDWH
stimulus effects associated with spending on public transportation capital
and operations expenditures.
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([KLELW(VWLPDWHRI6FHQDULR,PSDFWVRQWKH(FRQRP\
Difference between “Current Trend” Scenario and “Doubling Ridership” Scenario
HIIHFWRILQYHVWLQJELOOLRQSHU\HDU

Form of Impact

Annual Magnitude of Change
After 20 Years*

Notes

Households: Disposable Income
from cost savings to public transportation passengers
from savings in auto user operating costs
from savings in auto ownership costs

+18.4 billion
( + $6.8 billion )
( + $6.2 billion )
( + $5.4 billion )

(A)
(B)
(C)

Business: Productivity
from labor market access enhancement
from auto/truck operating cost reduction

+ $10.1 billion
( + $5.0 billion )
( + $5.1 billion )

(D)
(E)

Tax Impacts
from Federal Tax Revenue
from State & Local Tax Revenue

+ $4.4 billion
( + $3.3 billion )
( + $1.1 billion )

(F)
(F)

Economic Impact
Total Household and Business Impact

+ $28.5 billion

(G)

410,820

(H)

(TXLYDOHQW-RE%HQHÀW

$OOIXWXUH\HDUGROODUDPRXQWVDUHH[SUHVVHGLQFRQVWDQWGROODUV
(A) Cost savings to public transportation passengers is calculated in section 3.4.
% 2IWKHWRWDOFRQJHVWLRQUHGXFWLRQEHQHÀWFDOFXODWHGLQVHFWLRQWKHKRXVHKROGEHQHÀWLVHVWLPDWHGWREHSHUFHQWDQGWKHUHVWRIWKDW
EHQHÀWLVDOORFDWHGWREXVLQHVVSURGXFWLYLW\
& $XWRRZQHUVKLSFRVWVDUHFDOFXODWHGLQVHFWLRQWKHÀJXUHVKRZQKHUHDVVXPHVWKDWRQO\KDOIRIWKHSRWHQWLDOFDOFXODWHGEHQHÀWLV
realized.
(D) The labor market scale/agglomeration effect on productivity is estimated in section 3.6.
( 7KHEXVLQHVVFRVWUHGXFWLRQEHQHÀWLQFOXGHVERWKEXVLQHVVWUDYHOFRVWVDYLQJVDQGUHGXFWLRQLQZRUNHUZDJHSUHPLXPLWLVFRQVHUYDWLYHO\
HVWLPDWHGWREHSHUFHQWRIWKHWRWDOFRQJHVWLRQUHGXFWLRQEHQHÀWFDOFXODWHGLQVHFWLRQ
) 7D[LPSDFWVDUHOLNHO\WREHVLJQLÀFDQWO\RIIVHWE\UHGXFWLRQVLQVDOHVRIJDVROLQHFDUVWLUHVDQGWD[DEOHVHUYLFHVDVVRFLDWHGZLWKDXWRXVH
(G) Calculated as the sum of household disposable income and business productivity cost savings.
(H) The actual realization of jobs and associated wages will depend on future workforce growth, unemployment rates and business
competitiveness in global markets.

,QLQWHUSUHWLQJ([KLELWLWLVLPSRUWDQWWRQRWHIRXU
issues:

of changes in automobile ownership and business labor
markets.

(1) These term impact estimates include only the effect of
long-term transportation changes; they do not include
the effect of ongoing transportation capital investment
DQGRSHUDWLRQVVSHQGLQJDVGLVFXVVHGLQ&KDSWHU

(3) 7KHEHQHÀWVRILQFUHDVHGSXEOLFWUDQVSRUWDWLRQXVHDQG
UHGXFHGDXWRPRELOHWUDIÀFFRQJHVWLRQJURZRYHUWLPHVR
that longer-term impacts (beyond year 20) will be even
greater than those shown here for year 20.

(2) These estimates may be regarded as conservative
since they do not include impacts of likely additional
cost savings associated with reduced parking costs or
possible additional reductions in automobile VMT, and
they only include a portion of the potential implications

(4)7KLVDQDO\VLVFRXQWVRQO\LPSDFWVRQWKHÁRZRIPRQH\
LQWKHHFRQRP\,WGRQRWLQFOXGHHQYLURQPHQWDOEHQHÀWV
VRFLDOEHQHÀWVIRUFDUOHVVKRXVHKROGVRUDQ\RWKHUFODVV
RIEHQHÀWWKDWGRQRWGLUHFWO\DIIHFWWKHÁRZRIPRQH\LQ
WKHHFRQRP\$IXOOEHQHÀWDQDO\VLVZRXOGEHQHHGHGWR
assess those additional impacts.
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Spending Impact

Whereas the prior chapter examined how the facilities and services that
are enabled or created by spending on public transportation capital and
operations can lead to cost savings and productivity growth for the economy,
this chapter examines the shorter-term role of that spending in supporting
transportation-related jobs.
7KLVFKDSWHULVRUJDQL]HGLQWRÀYHSDUWV
• 'HÀQLWLRQV'LUHFW,QGLUHFWDQG,QGXFHG(IIHFWV
• 4.2 Mix of Capital and Operations Investment.
• 4.3 Economic Impact Modeling.
• 4.4 Overall Economic Impact of Money Flows.
• 4.5 Impact by Industry and Occupation.

'HÀQLWLRQV'LUHFW,QGLUHFWDQG,QGXFHG(IIHFWV
Capital investments in public transportation are made to accomplish one of
three objectives:
• New system investments, with expenditures for land acquisition, engineering
and all necessary system components;
• Modernization, with expenditures for replacement or rehabilitation of system
components at the end of their useful lives; and
• Expansion, with expenditures for additions to existing services. The scope and
range of expenditures for expansion projects vary greatly.

For all three classes of objective, capital investmentLVGHÀQHGWRLQFOXGH
 GHYHORSPHQWRIIDFLOLWLHV²LQFOXGLQJSURMHFWGHVLJQDQGFRQVWUXFWLRQRI
stations, maintenance buildings, right-of-way routes, power generation plants,
etc., and (2) purchases of equipment – passenger vehicles (e.g., buses,
trains) and supporting control and operations equipment. In addition, there
is ongoing spending on operations and maintenance of public transportation
systems, including bus and train services, maintenance activities and
administration.
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Labeling Economic Impacts. Both capital and operations spending on public
transportation lead to impacts on the economy through three categories of
economic impact. They are:
(a) “Direct” effects on workers and businesses engaged in the manufacturing of
vehicles and control equipment, construction of guideways (tracks and special
lanes) and station facilities, and operation of public transportation services;
(b) “Indirect” effects on supporting industries, i.e., those that supply goods
and services to enable the direct spending – including workers in industries
supplying the engines, equipment parts, and the steel, concrete, wood and
plastic materials that are needed for building vehicles, guideways and station
facilities; and
(c) “Induced” effects on the re-spending of worker income on consumer goods
and services – including food, clothing, shelter, recreation and personal
services.

These economic “effects” can be viewed as indicators of the broader role of
public transportation in a regional or national economy, as they show how
investment in public transportation also helps support jobs and income in
other industries. They can also show how increased public transportation
spending can accelerate job growth in the economy, as long as there are
VXIÀFLHQWZRUNHUVWRÀOOWKHQHZMREVZLWKRXWWKHGLVSODFHPHQWRIRWKHU
existing jobs. And as long as there are workers available for new jobs,
then an increase in public transportation spending can have very real
“multiplier” effects, as it leads to more jobs not only in the construction
DQGWUDQVSRUWDWLRQLQGXVWULHVEXWDOVRLQRWKHULQGXVWULHVWKDWEHQHÀWIURP
indirect and induced impacts.

0L[RI&DSLWDODQG2SHUDWLRQV,QYHVWPHQW
Total U.S. Spending Mix. Investment in public transportation capital and
operations lead to very different forms of job and income generation,
and affect very different industries in the economy. For that reason, it is
LPSRUWDQWWRFRQVLGHUERWKIRUPVRILQYHVWPHQW([KLELWVKRZVWKHPL[RI
products and services now being purchased as capital investment in public
WUDQVSRUWDWLRQLQWKH86([KLELWDOVRVKRZVWKHPL[EHWZHHQFDSLWDO
and operations at a national level. The most recent data from APTA (as of
 LQGLFDWHVWKDWSHUFHQWRIDOOSXEOLFWUDQVSRUWDWLRQLQYHVWPHQWLV
for operations and maintenance of existing systems, while 29 percent is for
capital investment in vehicles and equipment needed to operate and expand
existing systems.
Federal Government Spending Mix. U.S. authorization law focuses most
federal government funding for public transportation on capital expenditures
and preventive maintenance. However, the latter would actually be described
as operations in the federally required standard accounting system.
$FFRXQWLQJIRUWKDWIDFWLQIHGHUDOÀVFDO\HDUSHUFHQWRIIHGHUDO
DVVLVWDQFHIRUSXEOLFWUDQVSRUWDWLRQZDVIRURSHUDWLQJH[SHQVHVDVGHÀQHGE\
WKHVWDQGDUGDFFRXQWLQJV\VWHPDQGSHUFHQWZDVIRUFDSLWDOH[SHQVHV
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([KLELW
Components of Capital Investment in Public Transportation in the U.S., 2011

Source: 2013 APTA Fact Book, Appendix A.
ZZZDSWDFRPUHVRXUFHVVWDWLVWLFV'RFXPHQWV)DFW%RRN)DFW%RRN$SSHQGL[$SGI
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([KLELW
0L[RI3XEOLF7UDQVSRUWDWLRQ&DSLWDODQG2SHUDWLRQV6SHQGLQJ

% of Capital
Spending

% of Total
Spending

Purchase of Buses





Purchase of Rail Vehicles





Purchase of Supporting Equipment





Construction of Guideways (rail lines or busways)





Construction of Buildings and Related Facilities





Subtotal: Capital Spending





Operations and Maintenance Spending



Total Public Transportation Spending

100%

Source: 2013 APTA Fact Book, Appendix A
KWWSZZZDSWDFRPUHVRXUFHVVWDWLVWLFV'RFXPHQWV)DFW%RRN)DFW%RRN$SSHQGL[$SGI

Compared to the earlier 2009 study, these newer data shows a small
LQFUHDVHLQWKHVKDUHRIVSHQGLQJJRLQJWREXVHV IURPSHUFHQW DQGD
small decrease in spending shares for the other categories.

(FRQRPLF,PSDFW0RGHOLQJ
Calculation of Overall Impact on Jobs. The estimates of job impact used for
this study utilize a methodology similar to that commonly used to calculate
the job impacts of highway construction and airport operations. The
PHWKRGRORJ\XVHVDQDWLRQDOHFRQRPLFPRGHOWR  WUDFNWKHSDWWHUQDQG
mix of direct expenditures, (2) assess the portion of purchased products and
services that are produced within the nation, and (3) trace indirect impacts
on suppliers and induced impacts of worker spending. The current analysis
LVEDVHGRQHVWLPDWHVWKDWSHUFHQWRIWKHFRQWHQWRISXEOLFWUDQVSRUWDWLRQ
YHKLFOHVSHUFHQWRIWKHFRQWHQWRIVXSSRUWLQJHTXLSPHQWDQGSHUFHQW
of the track material is made in America.
([KLELWVKRZVWKHHVWLPDWHGEUHDNGRZQRIMREVJHQHUDWHGLQWHUPVRI
direct, indirect and induced effects, for both transit capital and operations
spending. The lower end estimate comes from national accounts of the
IMPLAN input-output model, while the higher end estimate includes
consultant estimates of added effects caused by: (a) dynamic impacts of
added transportation spending on increasing wages and tax revenues over
time, and (b) jobs associated with equipment that is assembled outside the
U.S., but with parts that originated in the U.S.
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([KLELW
Jobs Generated in the U.S. per Billion Dollars of Spending on Public Transportation

Job Generation
per $ Billon of Spending

Capital Spending

Operations Spending

National
Average

Direct Effect

²

²

²

Indirect Effect

²

²

²

Induced Effect

²

²

²

²

²

²







Total Jobs
Recommended Value for Use

Source: Calculations by EDR Group based on IMPLAN model, 2011 prices.

7KHÀQGLQJVVKRZQLQ([KLELWVKRZWKDWWUDQVLWLQYHVWPHQWLVPRUHWKDQFRPSHWLWLYHZLWKRWKHUW\SHVRISROLF\
areas, including not only highway operations, but also defense, energy, water, and tax reductions in terms of stimulus
for the overall economy.
([KLELW
Comparative Job Creation of Different Types of Public Outlays

Expenditure Type

Jobs per
$Billion
Outlays

Highway operations



Defense



Tax cuts for personal
consumption



Energy



Water



Source
FHWA - Freight Management and Operations
Department of Economics and Political Economy Research
Institute, Umass Amherst
Pollin and Garret-Peltier, Department of Economics and Political
Economy Research Institute, UMass Amherst
Heintz, Pollin and Garrett-Peltier, cited by Victoria Transport
Policy Institute
Heintz, Pollin and Garrett-Peltier, cited by Victoria Transport
Policy Institute

Year

Notes

2000

(A)

2007

(B)

2007

(B)

2009

(C)

2009

(C)

$ +LJKZD\2SHUDWLRQV6SHQGLQJDVD&DWDO\VWIRU-RE*URZWKDYDLODEOHDWKWWSRSVIKZDGRWJRYIUHLJKWIUHLJKWBDQDO\VLVKLJKZD\BRSVKLZD\BRSVKWP
% 7KH86(PSOR\PHQW(IIHFWVRI0LOLWDU\DQG'RPHVWLF6SHQGLQJ3ULRULWLHVDYDLODEOHDWKWWSZZZLSVGFRUJUHSRUWVMREFUHDWLRQSGI
(C) How Infrastructure Investments Support the U.S. Economy: Employment, Productivity and Growth, Political Economy Research Institute (www.peri.umass.
HGX IRUWKH$OOLDQFHIRU$PHULFDQ0DQXIDFWXULQJDYDLODEOHDWZZZDPHULFDQPDQXIDFWXULQJRUJZRUGSUHVVZSFRQWHQWXSORDGVSHULBDDPB
ÀQDOMDQBQHZSGIUHIHUHQFHGDWKWWSZZZYWSLRUJHFRQBVWLPSGI
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Variation in Economic Impacts Over Time. The estimated ratios of jobs
generated per billion dollars of spending that are shown here differ from prior
studies. In general, these ratios tend to decrease over time for two reasons:
• The cost of paying workers tends to rise as worker productivity increases and
DVWKHEX\LQJSRZHURIWKHGROODULVHURGHGE\LQÁDWLRQRYHUWLPH,QFUHDVHG
productivity also means that fewer workers will be needed to provide the same
services.
• The use of advanced equipment and material technologies – which affect the
non-labor share of total costs – continues to rise over time. As spending on
automated fare collection and control systems increase, the need for workers to
manually provide these services is reduced.

There are several additional factors that also cause these job generation
ratios to vary over time:
• Increasing globalization of trade tends to introduce more options for foreignsourced parts and materials (which do not generate jobs in the U.S. economy).
However, that trend can be mitigated through policies encouraging “made in
America” purchasing.
• The job generation ratio for operations spending goes down as fuel cost takes
a greater share of the money spent, particularly when the fuels are foreignsourced petroleum products. However, job impacts can be increased if there is
further switching to biodiesel and natural gas fuels (which are primarily made in
the U.S.).
• Economic impact models are gaining precision and detail about parts and
material purchasing over time, which have tended to reduce job impact
estimates as the models incorporate greater recognition of needs for highly
specialized parts that may not be manufactured locally.

Variation in Economic Impacts by Region/Area. The job generation ratios
VKRZQLQ([KLELWUHSUHVHQWQDWLRQDOLPSDFWVRISXEOLFWUDQVSRUWDWLRQ
spending. The corresponding impacts for any given state, region, metro
DUHDRUFLW\ZLOOEHORZHUWKDQWKHQDWLRQDOÀJXUHVEHFDXVHVPDOOHUVKDUHVRI
purchased equipment, parts and materials are typically produced within the
geographically smaller area of study.1

2YHUDOO(FRQRPLF,PSDFWRI6SHQGLQJ
Job Impacts of Alternative Investment Mixes. ([KLELWVKRZVKRZ
the job generation ratios vary depending on spending mix. A given level
of operations spending generates more jobs than equivalent spending
on capital investment because operations is more labor-intensive, while
capital investment requires more purchases of manufactured equipment.
However, the two go hand-in-hand; it makes no sense to buy equipment
without operating it, and it is not really possible to continue operations in
1 5HJLRQDOHFRQRPLFPRGHOVVXFKDV,03/$1DQG5,06,,RUEURDGHUHFRQRPLFDQDO\VLVV\VWHPVVXFKDV
5(0,DQG75(',6PD\EHXVHGWRFDOFXODWHLPSDFWVIRUVPDOOHUVXEQDWLRQDOUHJLRQV
.
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the long term without upgrading or replacing some equipment and facilities.
Combined, public transportation spending in the U.S. is estimated to generate
DURXQGMREVSHUELOOLRQRIVSHQGLQJ RUMREVSHUPLOOLRQRI
spending).
Federal Investment Impact on Jobs. Public transportation in the U.S. is
funded by a combination of rider-paid fares, local/state revenue sources,
federal funding and other sources. To assess the number of jobs supported
just by federal investment in public transportation, it is necessary to
UHFDOFXODWHWKHMREÀJXUHVXVLQJWKHVSHFLÀFVSHQGLQJPL[WKDWLVDSSOLFDEOH
for federal funding. As previously noted, federal funding is focused on capital
investment and preventive maintenance, but using the federal standard
DFFRXQWLQJV\VWHPWKDWZRXOGWUDQVODWHWRSHUFHQWDFWXDOO\JRLQJIRU
capital expenses and 35.7 percent going for operating expenses. That mix
VXSSRUWVDQHVWLPDWHGMREVSHUELOOLRQGROODUVRIIHGHUDOVSHQGLQJRQ
public transportation.
([KLELW
Jobs Generated in the U.S. per Billion Dollars of Investment in Public Transportation,
IRU$OWHUQDWLYH&DSLWDO2SHUDWLQJ0L[HV 3ULFHV

Category
Capital Investment Only
Operations Investment Only
National Total Investment*
Federal-Aid Investment Mix

Spending Mix
Job Impact per Billion
(Capital / Operations) Dollars of Spending










* National total includes spending by all federal, state and local public transportation
agencies and companies within the US.
Source: Calculations by EDR Group based on IMPLAN model, 2011 prices.

Other Impacts on Wages, Value-Added and Output. The economic impact
of investment in public transportation occurs in the form of an increase in
economic “activity” which can be measured in several different ways. They
are:
• Total business output (volume of business revenues or sales).
• Total GDP (gross domestic product; also referred to as “value added,” it
UHSUHVHQWVEXVLQHVVSURÀWDQGSHUVRQDOLQFRPHJHQHUDWHG 
• 7RWDOODERULQFRPHSDLG LHZDJHVDQGEHQHÀWVZKLFKDUHDVXEVHWRI*'3 
• Total jobs associated with that labor income.

Job impacts are usually of most interest to the general public, partly because
they are an understandable unit of measurement and often the most direct
objective. However, it is important to note that these are alternative units of
measurement of the same fundamental economic impacts, so they can never
be added together.
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([KLELWVDQGSUHVHQWWKHFDWHJRULHVRIHFRQRPLFLPSDFWVLQWHUPV
of the results per billion dollars of investments or spending. The broadest
measure is business output (sales volume), which shows an average of $3.00
impact per dollar of public transportation spending. The impact measure
preferred by most economists is GDP (Gross Domestic Product, also referred
WRDV´YDOXHDGGHGµ ZKLFKVKRZVDQDYHUDJHRIRIFKDQJHSHUGROODU
RILQYHVWPHQW*'3FRQVLVWVRIODERULQFRPHDQGQHWFRUSRUDWHSURÀWV,Q
DGGLWLRQDQDYHUDJHRIMREVDUHJHQHUDWHGLQWKH86SHUELOOLRQ
dollars of investment. It is important to note that these numbers indicate the
VFDOHRIVKRUWWHUPVSHQGLQJLPSDFWVRQWKHHFRQRP\DQGDUHQRWEHQHÀW
FRVWUDWLRV ZKLFKIRFXVRQORQJWHUPSURMHFWEHQHÀWV 
([KLELW(FRQRPLF,PSDFWRI6SHQGLQJRQ3XEOLF7UDQVSRUWDWLRQ LQFOXGHVGLUHFW
LQGLUHFWDQGLQGXFHGLPSDFWVSHU%LOOLRQRIVSHQGLQJ

Economic Impact

Per $ Billion
of Capital
Investment

Per $ Billion
of Operations
Investment

Per $ Billion
of Average
Investment

Output (Business Sales)
GDP (Value Added)
Labor Income
Tax Revenue (fed, state, local)
Jobs (Employment)

$2.9 billion
ELOOLRQ
$0.9 billion
million


ELOOLRQ
$2.0 billion
ELOOLRQ
$500 million


$3.0 billion
ELOOLRQ
ELOOLRQ
million


Source: Calculations by EDR Group based on IMPLAN model, 2011 prices.

([KLELW5DWLRVRI2XWSXW9DOXH$GGHG *'3 DQG,QFRPH,PSDFWVSHU'ROODURI
Public Transportation Investment

Business Output
Value Added (GDP)
Household Income

6RXUFH([KLELW
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Tax Revenue Impacts. A breakdown of the corresponding tax revenue impacts
RIELOOLRQRISXEOLFWUDQVSRUWDWLRQLQYHVWPHQWLVVKRZQLQ([KLELW
Almost three-quarters of these tax revenues are generated as a consequence
of additional labor income; the rest is generated as a consequence of
additional business activity.
([KLELW7D[5HYHQXHV*HQHUDWHGSHU%LOOLRQRI3XEOLF7UDQVSRUWDWLRQ
,QYHVWPHQW LQPLOOLRQVRIGROODUV

Tax Revenue Type
&RUSRUDWH3URÀWVDQG'LYLGHQG7D[HV
Personal Income Tax
Sales and Property Taxes
Social Security Contributions
Other Taxes and Fees
Subtotal
Grand Total Tax Revenues ($ Millions)

Federal Tax
Revenues
($ Millions)

State & Local Tax
Revenues
($ Millions)



$ 0








$ 20

$ 432

Source: Calculations by EDR Group based on IMPLAN model, 2011 prices.

,PSDFWVE\,QGXVWU\
Breakdown of Impacts by Industry. The job impacts shown earlier in
([KLELWVDQGFDQEHIXUWKHUGLVDJJUHJDWHGLQWHUPVRILQGXVWULHVDQG
occupations. A breakdown of national job impacts by major industry group
LVVKRZQLQ([KLELWRQWKHQH[WSDJH7KHPL[RIDIIHFWHGLQGXVWU\JURXSV
VKRZQLQWKRVHFKDUWVDQGWDEOHVUHÁHFWVWKHFRPELQHGRXWFRPHRIIRXUNH\
factors:
• The direct investment mix for capital and operations – which in this case is
primarily construction services; manufacturing of buses, trains, tracks and
equipment; and government-owned public transportation services (as shown in
([KLELW 7KLVKDVFKDQJHGVLQFHWKHODVW$37$LPSDFWXSGDWHVWXG\
• The locally-made portion of those manufactured products and services – which
LQWKLVFDVHPHDQVWKH86VXSSOLHGSRUWLRQSHUFHQWIRURQJRLQJSXEOLF
WUDQVSRUWDWLRQRSHUDWLRQVSOXVSHUFHQWIRUEXVHVSHUFHQWIRUWUDLQUROOLQJ
VWRFNDQGSHUFHQWIRUFRQWUROHTXLSPHQW
• The indirect effect on orders to their suppliers, which the national input-output
table shows are distributed across a broad range of industries. For capital
investment, the indirect effects are concentrated in manufacturing of building
materials and equipment, associated transportation and wholesaling, plus
DGPLQLVWUDWLYHSURIHVVLRQDODQGÀQDQFLDOVHUYLFHV)RURSHUDWLRQVVSHQGLQJ
the indirect effects are concentrated in professional and administrative
services, vehicle replacement parts manufacturing, wholesale trade and
petroleum products.
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• The induced effect on worker spending of the additional wages, which the
national input-output table shows are distributed across a very different range
of industries – primarily retail trade, restaurants and lodging, personal services,
KHDOWKVHUYLFHVDQGÀQDQFLDOVHUYLFHV7KLVHIIHFWFKDQJHVIURP\HDUWR\HDUDV
the average labor compensation per worker in each U.S. industry changes, and
WKHLQSXWRXWSXWPRGHOVUHÁHFWVXFKFKDQJHV
([KLELW
-REVSHU%LOOLRQRI3XEOLF7UDQVSRUWDWLRQ&DSLWDO,QYHVWPHQWE\,QGXVWU\

Wholesale Trade
3%

Transportation &
Warehousing
3%

Arts, Entertainment
& Recreation
1%
Other
6%

Real Estate & Rental
3%
Other Services
4%

Construction
30%

Finance & Insurance
4%
Accommodation &
Food Services
5%
Administrative &
Waste Services
5%
Health & Social
Services
6%
Professional,
Scientific & Tech
Services
7%

Retail Trade
7%

Maunfacturing
16%

7KLVFKDSWHUTXDQWLÀHVWKHHFRQRPLFHIIHFWRIVSHQGLQJPRQH\RQSXEOLF
transportation capital needs and operating expenses. To offer a more
FRPSOHWHSLFWXUHRIWRWDOLPSDFWVRQWKHHFRQRP\WKHÀQDOFKDSWHURIWKLV
report presents these stimulus effects along with the cost savings and
productivity impacts calculated previously in Chapter 3.
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Conclusion

Total Impacts on the Economy
7RJHWKHUWKHUHVXOWVSUHVHQWHGLQ&KDSWHUVDQGRIWKLVUHSRUWVKRZ
WKDWWKHUHLVVLJQLÀFDQWHFRQRPLFJDLQDYDLODEOHIURPLQFUHDVHGWUDQVLW
investment, both from stimulus effects and from long-term effects on national
SURGXFWLYLW\([KLELWSUHVHQWVWKHWRWDOLPSDFWRIDVFHQDULRRIHQKDQFHG
public transportation ridership. These impacts are derived from two
SURFHVVHV  WKHHIIHFWRIHQKDQFLQJWUDQVSRUWDWLRQV\VWHPSHUIRUPDQFH
which affects household and business operating costs (portrayed in Exhibit
 DQG  WKHHIIHFWRIVSHQGLQJRQSXUFKDVHVRIYHKLFOHVPDWHULDOV
DQGFRQVWUXFWLRQDFWLYLWLHV SRUWUD\HGLQ([KLELW 7KHFRPELQHGHIIHFW
indicates that the impact on U.S. annual GDP can exceed $52 billion by year
20. That is over 3.7 times the annual investment in that year. The impact will
be smaller in earlier years and potentially greater in later years.
,WLVLPSRUWDQWWRQRWHWKDWWKHDQDO\VLVLQWKLVUHSRUWLQFOXGLQJ([KLELW
show the potential effect of additional investment in public transportation
compared to not making any additional investment. These impact numbers
do not incorporate any guess regarding how the money could otherwise be
spent, though that must ultimately be a consideration in decision-making.
([KLELW7RWDO6FHQDULR,PSDFW $QQXDO(IIHFWRI6SHQGLQJDQG7UDQVSRUWDWLRQ(QKDQFHPHQW
Difference between “Current Trend” Scenario and “Doubling Ridership” Scenario

Scenario Impact
(Added investment of
$14.2 billion per year)*

Impact of Investment
Spending (A)

Impact of
Transportation System
Change (B)

Total

Value of Economic Impact

ELOOLRQ\U

ELOOLRQ\U

+ $52.3 billion/yr.

Wage

ELOOLRQ\U

ELOOLRQ\U

ELOOLRQ\U







ELOOLRQ\U

ELOOLRQ\U

ELOOLRQ\U

Job Equivalent
(see note C)
Corresponding Tax Revenue
(see note D)

$OOIXWXUH\HDUGROODUDPRXQWVDUHH[SUHVVHGLQFRQVWDQWGROODUV
$ &DOFXODWHGIURP([KLELWHIIHFWSHUELOOLRQRIVSHQGLQJIDFWRUHGXSWRUHÁHFWELOOLRQ
% )URP([KLELW
& 7KHHTXLYDOHQWMREEHQHÀWUHÁHFWVWKHQXPEHURIMREVW\SLFDOO\DVVRFLDWHGZLWKWKHFKDQJHLQEXVLQHVVDFWLYLW\$WDQDWLRQDOVFDOHDFWXDOMREJURZWK
LPSDFWVZLOOGHSHQGRQWKHKRZWKHHFRQRPLFLPSDFWVOHDGWRVKLIWVLQGHPDQGFRVWFRPSHWLWLYHQHVVZRUNIRUFHDYDLODELOLW\DQGXQHPSOR\PHQWUDWH
(D) Tax impacts are likely to be partially offset by reductions in sales of gasoline, cars, tires and taxable services associated with auto use.
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2WKHU&ODVVHVRI%HQHÀWDQG&RVW,WLVLPSRUWDQWWRUHFRJQL]HWKDWSXEOLF
WUDQVSRUWDWLRQKDVDZLGHUDQJHRIRWKHUFRVWVDQGEHQHÀWVWKDWDUHQRW
addressed in the analysis of economic impacts. They include the following:
• Finance: Public Transportation Fares and Operating Subsidies. Public
transportation capital investments and operating costs are paid for through
a series of mechanisms that vary by city and state. They include passenger
fares, use of gas tax funds and various other local and state tax mechanisms
including income and sales taxes. These costs may also be considered in
EHQHÀWFRVWVWXGLHV7KHGLIIHUHQWRSWLRQVIRUUDLVLQJIXQGVDOVRKDYHZLGHO\
divergent impacts on various economic sectors and population groups, which
can also be studied. However, those issues are not addressed in this study,
because it is important to isolate how public transportation investment and
spending affect the economy separately from the issue of how the funding is
raised.
• )XOO6RFLHWDO%HQHÀWV3XEOLFWUDQVSRUWDWLRQFDSLWDOLQYHVWPHQWVDQGRSHUDWLRQV
FDQDOVROHDGWRDZLGHUDQJHRIVRFLDOEHQHÀWVWKDWDUHDOVRYDOXHGE\
residents of affected areas. These may include impacts on energy use, air
quality, carbon emissions, health, equity, and public costs associated with
land use and development patterns. All of these various types of impact, often
referred to as external impacts, can be assigned values and then considered in
EHQHÀWFRVWVWXGLHV+RZHYHULWLVLPSRUWDQWWRQRWHWKDWPDQ\RUPRVWRIWKHVH
external impacts are valued by “willingness to pay” because they do not directly
DIIHFWWKHÁRZRILQFRPHLQWKHHFRQRP\$FFRUGLQJO\WKHVHEURDGHULPSDFWV
are not addressed in this study, as this study seeks to focus on a separate issue
of how public transportation investment and spending affects the generation of
MREVDQGÁRZRILQFRPHLQWKHHFRQRP\

Summary of Findings
Overall, investment in public transportation infrastructure and services
FDQEHH[SHFWHGWRFUHDWHHFRQRPLFHIÀFLHQFLHVDQGMREJURZWKLQWKH86
HFRQRP\ERWKIURPWKHVWLPXOXVRIWUDQVLWRXWOD\VDQGWKHPRUHHIÀFLHQW
economic conditions associated with transit use. Moreover, the long-term
economic payoffs for public transit investment exceed many other policy
DUHDVLQFOXGLQJWKHOLNHO\HIIHFWVRIUHGXFHGWD[DWLRQ6RPHRIWKHVSHFLÀF
ÀQGLQJVRIWKHFXUUHQWVWXG\LQFOXGH
• 7KHUDWHIRUIHGHUDOIXQGLQJRISXEOLFWUDQVSRUWDWLRQUHÁHFWVDVSHFLÀFPL[RI
capital investment and preventive maintenance funding as allowable by law.
8QGHUFXUUHQWIHGHUDOODZDQHVWLPDWHGMREVDUHVXSSRUWHGSHUELOOLRQ
dollars of spending.
• 7KHQDWLRQDOUDWHFDQYDU\IURPWRMREVSHUELOOLRQGROODUVRI
VSHQGLQJGHSHQGLQJRQWKHVSHQGLQJPL[7KHORZHUÀJXUHKROGVIRUVSHQGLQJ
RQFDSLWDOLQYHVWPHQWV YHKLFOHVDQGIDFLOLWLHV ZKLOHWKHKLJKHUÀJXUHKROGV
for spending on transit system operations. In reality, it is not logical to spend
money on vehicles and not use them, nor is it logical to operate vehicles forever
without any purchases of new equipment. For these reasons, the average rate
is a more meaningful number.
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• Looking across the total outlays for public transportation in the U.S. each year,
WKHUHLVDQDYHUDJHUDWHRIDSSUR[LPDWHO\MREVSHUELOOLRQGROODUVRI
public transportation spending (i.e., 22 jobs per million dollars of spending).
7KLVÀJXUHLVEDVHGRQWKHQDWLRQDOPL[RISXEOLFWUDQVSRUWDWLRQVSHQGLQJ
DVRI,WLQFOXGHVDGLUHFWHIIHFWRIVSHQGLQJLQWUDQVSRUWDWLRQUHODWHG
manufacturing, construction and operations, as well as orders to suppliers or by
re-spending of worker income on consumer purchases.
• The rate of jobs supported per billion dollars of spending will continue to change
every year, as prices change and technologies evolve.
• 3XEOLFWUDQVSRUWDWLRQLVDFRVWHIÀFLHQWLQGXVWU\ZLWKFDSLWDOFRVWVRISHU
trip—when accounting for the trips that assets will serve over their full lifetimes.
• Households that are able to relinquish a car and transition to transit use in lieu
RIDXWRRZQHUVKLSFDQVDYHDSSUR[LPDWHO\SHU\HDU

7KHÀQGLQJVVKRZWKDWWKHQDWLRQDOHFRQRP\QHHGVGHSHQGDEOHHIÀFLHQW
mobility options to continue a growth trajectory. They also show that there
LVVLJQLÀFDQWHFRQRPLFJDLQDYDLODEOHIURPDVFHQDULRRILQFUHDVHGWUDQVLW
investment. In the long term, a program of enhanced investment sustained
RYHU\HDUVZLOOOHDGWRDQDFFXPXODWLRQRIVLJQLÀFDQWEHQHÀWV7KHVH
include:
• An economic impact (change in investment spending and long-term cost
savings) that by the twentieth year is 3.7 times the amount being spent
annually.
• $QLQFUHDVHLQLQFRPHWKDWDWFXUUHQWZDJHUDWHVLVWKHHTXLYDOHQWRI
DGGLWLRQDOMREVSHUELOOLRQLQYHVWHG$FWXDOQDWLRQDOMREJURZWKLPSDFWVZLOO
depend on the workforce availability and unemployment rate.



