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Dados Gerais

Designagéo Modernizagéo da Linha do Oeste

Designagdo Completa Modernizagdo da Linha do Oeste - Troco Mira Sintra - Melegas / Caldas da
Rainha, entre os Km 20+320 e 107+740

Periodo de Consulta 22/11/2018 > 12/12/2018

Estado Encerrada

Tipologia Avaliagéo de Impacte Ambiental

Sub-tipologia Conformidade Ambiental do Projecto de Execucéo

Area Tematica Ambiente (geral)

Entidade promotora do projecto Infraestruturas de Portugal, S.A.

Entidade promotora da CP A.P. Ambiente

Técnico Responsavel

Inquérito(s)

Eventos

Parecer

Ainda néo foi emitido parecer

Comentarios

5082

Data: 23/11/2018 Autor: Jodo Cunha
Estado: N&o tratado Classificagéo:
Comentario

O que resultara desta renovagao sera uma linha com aspecto moderno mas com uma performance tipica da década de
1950. Caldas - Lisboa em 90 minutos, com 70 de autocarro e 55 minutos de carro. Para passageiros a linha continuara a
servir apenas e s6 quem nao tem outra alternativa. No caso dos principais pélos geradores de trafego (Malveira, Torres
Vedras, Bombarral e Caldas da Rainha) existindo oferta de transportes publicos razoavel em dire¢do a Lisboa é até
duvidoso que sirva para captar passageiros para o0 modo ferroviario. Em Mafra a estac&o vai continuar em local indtil. O
futuro da linha do Oeste passara pela realizagdo do novo itinerario Malveira-Sacavém previsto desde o Estado Novo. O
atual tracado entre Melegas e Malveira é a garantia de total desadequacao para o futuro. O seu encerramento a prazo
continuara a ser o cenario mais provavel. Nao sera alternativa a linha do Norte para mercadorias pois via linha de Sintra
até ao Cacém e em rampas a manter na linha do Oeste nota-se limitacdo de apenas 850t a cada locomotiva de tipo de
4700 ou 5600, obrigando os operadores a investirem mais capital para carregar uma mesma carga, contra 1200t via linha
do Norte, o que sera sem duvida razéo para continuarem a fugir a sete pés desta linha. Sdo 100 milhdes
desaproveitados, quando a solugdo real € mais cara mas ndo passa pela reabilitacdo do actual tragado. Seria preferivel
gueimar notas de 5€ no valor de 100 milhdes e pelo menos entreter a popula¢cdo num madeiro de Natal.

Anexos: Nao

Resposta ao comentario



5106

Data: 24/11/2018 Autor: Joado Pedro Saavedra

Estado: N&o tratado Classificagao:

Comentario

Penso ser muito positiva a electrificagcao da Linha do Oeste, ha tanto aguardada. S6 lamento o facto de nao ser feita em
toda a sua extensdo. Sugiro que tal seja tomado em consideracao.

Anexos: Nao

Resposta ao comentario

5116

Data: 26/11/2018 Autor: Pedro Resende
Estado: N&o tratado Classificagéo:
Comentario

Uma melhor qualidade dos transportes publicos, leva sempre a uma maior utilizagdo dos mesmos e esta linha precisa de
um investimento claro. Poupa horas de carro, emissfes, mas a modernizacdo tem de estar conectada com 0s outros
transportes, parques de estacionamento e horarios.

Anexos: Nao

Resposta ao comentario

5140

Data: 27/11/2018 Autor: Joao F. N. Pereira
Estado: N&o tratado Classificagéo:
Comentario

Antes de mais congratular o trabalho técnico realizado sobre a modernizacao da Linha do Oeste, no seu trogo
Melecas-Caldas da Rainha. A minha participacédo incide desde ja por concordar com a decisdo tomada de néo
deslocalizar o Apeadeiro de Runa pois pode-se ainda argumentar que esta ex-estacdo serve ndo s a populacéo de
Runa mas também todas as localidades envolventes e suas industrias a Este (N9 direc¢éo Carvoeira) como freguesia de
Matacées, ja para nao falar na populagéo fora do concelho, como é o meu caso, e de outros vizinhos, que utilizam Runa,
morando proximo de Merceana (Alenquer) (aprox.9km).

Anexos: Nao

Resposta ao comentario

5141

Data: 27/11/2018 Autor: Joao F. N. Pereira

Estado: N&o tratado Classificagéo:



Comentario

Como sugestéo deixo aqui a questédo sobre a omisséo relativa ao patriménio histérico do interior das estagdes (recheio).
Como é sabido a operacéo centenaria da mesma deixa marcos historicos que nédo deviam ser desprezados, como o
mobiliario, relégios, antigas bilheteiras e ferramentas de operacéo de cantonamento telefénico. Penso que se deve
preservar, principalmente no seu estado natural, isto €, acautelar a preservacéo e deixar em estado museu acessivel nas
estagcOes.Gostava de saber como se era proceder sobre esta matéria.

Anexos: Nao

Resposta ao comentario

5142

Data: 27/11/2018 Autor: Jodo F. N. Pereira
Estado: N&o tratado Classificagéo:
Comentario

Questiono ainda a mudanca de decisao relativa a desafectacdo do Apeadeiro do Telhal. Sabe-se que em mobilidade séo
os “pequenos” locais que alimentam os “grandes” meios urbanos. Assim, fechar mais um local de acesso a utilizagao do
transporte ferroviario levara ao aumento da dificuldade de acesso, causando impactos negativos que devem ser bem
estudados pois estamos a tratar da mobilidade de povoagdes com baixa densidade de transportes. Assim a eficiéncia
relativa ao niUmero de passageiros transportados deve ser repensada em prol da coesao territorial e da igualdade de
acesso. Fazer ainda atengdo que ndo me parece verdadeiro a afirmacéo sobre avaliagdo de impactos da pagina 63 do
RECAPE onde se diz "considerando-se por um lado que muitas composi¢des ja ndo fazem la paragens ". A operadora
incumbente CP efectua apenas servigo comercial Regional neste troco, parando em todas as estacdes e apeadeiros, logo
o argumento é invalido. Quanto ao aspecto técnico, ndo sei sugerir, mas a engenharia com certeza encontraria uma
solucéo para o problema. Com estas palavras, tenciono contribuir positivamente para o trabalho desenvolvido ndo
estando a inferiorizar o mesmo.

Anexos: Nao

Resposta ao comentario

5232

Data: 03/12/2018 Autor: Carlos Gaivoto
Estado: N&o tratado Classificagao:
Comentario

A funcéo de acessibilidade local e de transporte inter-regional deve ser potenciada com a electrificacdo na perspectiva
estratégica que o projecto SINTROPHER (2014) desenvolveu. O eixo ferroviario Lisboa-F.Foz-Coimbra é estratégico para
o desenvolvimento sustentavel das varias sub-regifes - ver artigo. A interoperabilidade deste eixo com o
"train"+"tram-train"+"regio-tram" permite servicos "door-to-door" e ser um agente de urbanismo para se combater os
"hidden costs" da disperséo urbana - ver anexo. Planear este investimento no PNI2030 (com as sub-redes) é diminuir os
défices e divida de municipios e Estado, é substituir automovel e criar emprego significativo - ver anexo APTA. No
modelo de Karlsruhe, criaram rede com "tram-train" e ligacdes de 100km, os impactos sdci-econdmicos séo elevados. O
recente Plano de Melbourne é um exemplo a seguir - ver anexo. O PNPOT2018 né&o responde ao "urban sprawl" mas, o
PNI2030 pode fazé-lo com estratégia ferroviaria. Em 10 anos, as sub-redes ao longo da Linha Oeste podem mudar o
modo de funcionamento da regido do Oeste e a sub-regido do Baixo Mondego (incluindo a Linha da Lousd) mas, ndo
estando isso incluido neste estudo de impacte "ambiental”, sugere-se que 0 mesmo seja referido e incluido quando se
fizer o trogo "Caldas-F.Foz-Coimbra", sendo a ferrovia do Oeste incontornavel no DS. O trogo "Lisboa>Caldas" deve ser
incluido nesta estratégia. Proponho essa inclusdo estratégica explicada aos autarcas e as popula¢des para obtengdo da
DIA.

Anexos: 5



Resposta ao comentario

5301

Data: 09/12/2018 Autor: Ricardo Quinas
Estado: N&o tratado Classificagao:
Comentario

Sobre a justificagcao apresentada ao meu anterior comentario realizado no a&mbito da primeira consulta publica ao projecto
e que consta na pagina 199/201 do Relatdrio Base do Projecto de Execucgéo, sobre os objectivos do projecto, tenho a
dizer o seguinte: A redugdo do tempo de percurso em 40 minutos entre Lisboa e Caldas da Rainha é realizada
maioritariamente através da alteragdo do modelo de exploracdo —que é completamente independente do projecto — e ndo
da melhoria real das condi¢cfes da infraestrutura (electrificacdo, aumento de capacidade e aumento marginal das
velocidades praticadas) — que dependem do projecto. Desta forma, é perfeitamente falso afirmar que a execucao do
empreendimento permitira a reducédo dos tempos de viagem em 40 minutos e esta afirmacéo engana o publico em geral.
Seria pertinente que fosse publicado o ganho real no tempo de percurso exclusivamente associado ao projecto, através
de simulag@es de viagem realizadas para tipos de material circulante actualmente existentes na CP (por exemplo, UDD
0450 para as actuais condi¢cdes de exploragédo e UTE 2240 para as condi¢des preconizadas no projecto), tendo em
consideracdo o0 mesmo regime de paragens e nao regimes distintos como actualmente sucede.

Anexos: Nao

Resposta ao comentario

5302

Data: 09/12/2018 Autor: Ricardo Quinas
Estado: N&o tratado Classificagéo:
Comentario

E também falso afirmar que o projecto permita melhorar as condi¢des do material circulante. O material circulante pode
ser melhorado sem a realizagéo deste projecto, sendo que para tal € necessario simplesmente investir-se em novo
material circulante diesel ou bimodo que substitua as actuais unidades que ha muito se encontram desfasadas dos
parametros minimamente aceitaveis de desempenho, fiabilidade, acessibilidade e conforto. Importa ainda afirmar que
esse investimento seria inferior em valor ao investimento neste projecto e que nédo esta de forma alguma garantida a
transicdo para unidades eléctricas visto que ndo existem unidades eléctricas em ndmero suficiente para assegurar sequer
os niveis de servigo actuais da Linha do Oeste, muito menos em nimero suficiente para assegurar os niveis de servigo
pretendidos para a Linha do Oeste no futuro — que como justifiquei na minha participagcdo anterior, sdo absurdamente
excessivos e desfasados de qualquer realidade nacional.

Anexos: Nao

Resposta ao comentario

5303

Data: 09/12/2018 Autor: Ricardo Quinas

Estado: N&o tratado Classificagéao:

Comentario



Apesar de pensar que a Linha do Oeste necessita urgentemente de uma nova inser¢cao em Lisboa via Malveira — Loures
— Sacavém, o que eliminaria praticamente o servico ferroviario entre Melegas e Malveira, num projecto tdo pouco
ambicioso como este sobressai a incapacidade de se manter o apeadeiro do Telhal, localizado muito préximo a uma
unidade de salde que teria algum interesse em ser servido pelo transporte ferroviario, e ainda sobressai a incapacidade
de deslocar o apeadeiro de Runa para mais proximo da localidade, conforme proposto de forma muito pertinente por
varias entidades. Infelizmente estes exemplos sdo novamente a expressdo natural de um projecto que nao consegue ir
de encontro as necessidades da populagdo e que portanto a sua execu¢do ndo tem justificacéo e ndo deveria de forma
alguma ser concretizado nos moldes que séo propostos. No projecto de execucgdo fica ainda mais clara a total inaptidao
da Linha do Oeste para o transporte de mercadorias, quando existem inimeras sec¢des de via com rampas que
excedem claramente os limiares maximos adoptados actualmente de 12,5 milésimas, ou excepcionalmente até 15
milésimas. Portanto, o projecto também ndo mostra qualquer pertinéncia para o transporte de mercadorias, que
actualmente é absolutamente inexistente entre Melegas e Caldas da Rainha.

Anexos: Nao

Resposta ao comentario

5304

Data: 09/12/2018 Autor: Ricardo Quinas
Estado: N&o tratado Classificagao:
Comentario

De forma geral, considero fundamental que no futuro, quer para este, quer para outros projectos, se evite o seguinte: -Os
estudos de procura sobre uma determinada infraestrutura ndo podem ser realizados por uma entidade interessada na
propria infraestrutura, como aconteceu nesta projecto (o estudo de procura que serviu de base foi realizado pela IP
Engineering, detida pela propria Infraestruturas de Portugal); -Deve existir uma avaliagao publica ao cumprimento dos
objectivos do projecto através de parametros técnicos, econdmicos e financeiros que sejam mensuraveis em pelo menos
dois tempos distintos — no primeiro ano de operacao apos sua entrada em funcionamento e no Ultimo ano de operacgdo
dentro do horizonte de vida Gtil do mesmo (em geral, 30 anos aplicaveis a este caso). Nao existindo essa avaliagéo, ndo
existe qualquer base de conhecimento de apoio a decisédo sobre outros projectos desenvolvidos no futuro.

Anexos: Nao

Resposta ao comentario

5353

Autor: COMISSAO PARA A DEFESA DA LINHA DO

Data: 12/12/2018 OESTE

Estado: N&o tratado Classificagéao:

Comentario

A Comisséo Para a Defesa da Linha do Oeste remete em anexo o seu Parecer sobre 0 RECAPE Modernizacado da Linha
do Oeste - Trogo Mira Sintra - Melegas / Caldas da Rainha, entre os Km 20+320 e 107+740. P'la CPDLO Rui Raposo

Anexos: 1

Resposta ao comentario
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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 importantin ma  nyways. They

provide mobility, can shape land use and developmen tpattems, generate

jobs and enable economic growth, and support public policies regarding

energy use, air quality and carbon emissions. Al of these characteristics can

EH LPSRUWDQW ZKHQ FRQVLGHULQJ WKH EHQHAV‘
levels for public transportation. This reportfocu ses solelyon one aspect

— how investment in public transportation affectst he economyin terms

RI HPSOR\PHQW ZDJHV DQG EXVLQHVV LQFRPH
issue of how various aspects of the economy are aff ected by decisions made
regarding investment in public transportation.

This report updates an earlierreport— Economic Impact of Public
Transportation Inve stment , prepared by Cambridge Systematics, Inc.
and Economic Development Research Group, forthe Am erican Public
Transportation Association, 2009.

.H\ AQGLQJV DUH RUJDQL]JHG LQ WHUPV RI WKUHEF
effects of investment in public transportation, whi  ch enables a variety of
HFRQRPLF HIAFLHQF\ DQG SURGXFWLYLW\ LPSDF\
changes in travel times, costs and access factors; (2) the effects of spending
money on public transportation, which creates immed iate jobs and income by
supporting manufacturing, construction and public t  ransportation operation

activities; and (3) conclusions regarding the inter pretation and policy

consideration of economic impacts associated with p ublic transportation

inve stment.

Overall Findings

,QFUHDVHG SXEOLF WUDQVSRUWDWLRQ LQYHVWP
growth, as a consequence of both the short-term sti mulus impact of public
transportation outlays and a longerterm, cumulativ e impacton economic
productivity. The latteris enabled by increasingi nvestmentto improve
our nation’s urban transportation systems and susta ining the investment
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overtime. While the total impactwil depend onth e leveland distribution
of investment, the magnitude of potentialimpactca n be illustrated by
considering a scenario of enhanced investment susta ined over 20 years.

Under such a scenario of sustained higherinvestmen tin public
transportation, the impact by the end of the 20-yea rperiod would represent

D UDWLR RI PRUH WKDQ ELOOLRQ SHU \HDU RI DGGLWLRQDO *'3 SHU
invested annually. This includes $2.0 bilion due t o the productivity effect
RI FRVW VDYLQJVY LQ WKH HFRQRP\ DQG ELOOLRQ VXSSRUWHG E\ WK
of public transportation investment spending. Atcu  ment wage rates, this is
HTXLYDOHQW WR D UDWLR RI DSSUR[LPDWHO\ MREV SHU ELOOLR

public transportation.

Potential Long-term Economic Impact per Bilion Dol  lars of Enhanced National Investmentin Public Tran  sportation ( Annual
Effectin the 20th Year )*

Category of Value of Wage Job Corresponding Tax
Economic Impact Economic Impact Equivalent Equivalent Revenue

Inve stme nt Spe nding Effe ct $ 1.7 bilion $1.3 bilio n 21,800 $432 milion
Long Term Cost Savings Effect $ 2.0 bilion $1.5 bill ion 28,931 $310 milion
Total Economic Impact $ 3.7 hillion $2.8 hillion 50,73 1 $642 million

*Difference in impact betwe en the “Base Case” scenario and “higher transit Inve stme nt” scenario, expre ssed as a ratio per $1 bilion of added annual
inve stment in public transportation. See fulltextfo rinterpretation of wage and job e quivale nts.

Productivity Inpacts

Investment in public transportation expands service and improves mobility,
and if sustained overtime can potentially affectt he economy by providing:

travel and vehicle ownership cost savings for publi ¢ transportation passengers
and those switching from automobiles, leading to sh  ifts in consumer spending;

UHGXFHG WUDIAF FRQJHVWLRQ IRU WWRMNH NV WCCHDH®OWL@I E\ DXWRPRELOH DQC
to further direct travel cost savings for businesse s and households;

business operating cost savings associated with wor kerwage 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
WUDIAF FRQJHVWLRQ DQG

additional regional business growth enabled by indi rectimpacts of business
growth on suppliers and induced impacts on spending of worker wages.

At a national level, cost savings and other product ivityimpacts can affect
competitiveness in interational markets.

This report presents a methodology for calculatng each of these impacts
by examining the effects of two alternative scenari os forlong-term public
transportation investment in the United States: a“  Base Case” investment
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scenario that maintains long-term public transporta  tion ridership trends,

DQG D "KLJKHU WUDQVLW LQYHVWPHQWWHW VFHQDU
of investment overthe next 20 years. The analysis calculates how travel

times and costs, including effects of changes in co ngestion levels and mode

switching, differ between the scenarios. Results ar e then presented in terms

RI WRWDO LPSDFW DQG LPSDFW SHU ELOOLRQ |

Spending Impacts

Capital inve stment in public transportation (including purchases of ve  hicles

and equipment and the development of infrastructure  and supporting
IDFLOLWLHY DUH D VLIQLAFDQW VRXUFH RI MRE'
LQGLFDWHY WKDW QHDUO\ MREYVY DUH VXSSR
spending on public transportation capital.

Public transportation operations (i.e., management, operations and
PDLQWHQDQFH RI YHKLFOHY DQG IDFLOLWLHYV D
7KH DQDO\WVLYVY LQGLFDWHY WKDW PRUH WKDQ
SHU ELOOLRQ GROODUYV RI DQQXDIORQSRRHALW L

Combining inve stment in public transportation capit  aland operations within

WKH 8QLWHG 6WDWHYV WKH DQDO\WVLV LQGLFDWH
VXSSRUWHG IRU RQH \HDU SHU E RO AR®R @ XEFRAE
WUDQVSRUWDWLRQ JLYHQ WKH H[LVWLQJ PL[ RI
(29 percent) expenditures.

Al of the above job numbers include “direct’ jobs associated with

manufacturing, construction and operation of public ~ transportation

equipment and facilities, plus additonal “indirect " jobs supported at parts,

materials and service providers, and “induced” jobs supported by consumer

spending of workers’ wages. These overallimpacts can represent new

jobs insofar as there is an increase in public tran sportation spending and a
VXIAFLHQW QXPEHU RI XQHPSOR\HG MW RRVK\H W B
existing jobs are notdisplaced).

Othereconomic impacts are associated with public transportation spending
&RUUHVSRQGLQJ WR WKH MREV LV DSSURJ[LP
EXVLQHVV RXWSXW VDOHV YROXPH ZKLFK SURY
GRPHVWLF SURGXFW RU "YDOXH DGGHGu 2 LQFO
LOQFRPH 7KLV DGGLWLRQDO HFRQRPLF DFWLYLW)\
milion in federal, state and local tax revenues.

&DUH VKRXOG EH WDNHQ LQ XVH RI WKHVH LPSDF
should not be added orotherwise combined, because a portion of the

business output provides the workerincome and othe relements of GDP,

which in tum are sources fortax revenues. tshou Id also be noted that while

allof these numbers are in real (constant) dollars , the ratio of jobs supported

SHU ELOOLRQ RI VSHQGLQJ ZLOO IDOO RYHU W
perworker.
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Conclusion The social and envionmental impacts are not

counted in this economic impact study. They include ,
The analysis shows that public transportation inves tment mostnotably, personal tme savings and emissions
FDQ KDYH VLJQL AFD QW LPSDFWYV Ripadtd KAdditd faly, QURIP trans) &t&io MEKPV lay an
represent an important public policy consideration. important societal role in providing mobility fort  hose
7TKHVH LPSDFWV LQFOXGH V X S S\Rthd Wda®, lohdPvithlb adkUp o ifitiRidr Mo £2 Q Gvho
industry with spending on public transportation and (2) do have personal vehicles. The inclusion of these

providing savings for households and businesses due DGGLWLRQDO EHQHAWYV ZRXOG JHQH!
to improvement of transportation system performance . RI WRWDO VRFLHWDO EHQHAW SHU E|
In the long term, a program of enhanced investment transportation investment. However, they were not

sustained over 20 years can have a total effecton the DQDO\|HG EHFDXVH WKLV UHSRUW IR
economy in the range of 3.7 times the amount being public transportation spending and investment affec  tthe

spent annually. economy.

3XEOLF WUDQVSRUWDWLRQ LV D FRVW HIAFLHQW LQGXVWU\ IRU
several reasons:

* Capital investments have a long lifetime. As aresu I,
FDSLWDO FRVWY DUH DV ORZ DV SHU WULS DFFRXQWLQJ IRU
trips served over the full lifetime of an asset.

* Transportation investments support cost savings for
ERWK SXEOLF WUDQVLW XVHUV DQG QRQ XVHUV :LWK VXIAFLHQW
investment, improved public transportation may enab le
more households to reduce multiple car ownership.
Relinquishing a car and transitioning to transit us e can
VDYH DSSUR[LPDWHO\ SHU \HDU

Utimately, public transportation investment can

increase both business productivity and household

disposable income. Increasing productivity can mean

more income forworkers and/ or more jobs created. T he

sum of these two effects thatis supported by the h igher

transit investment scenario (including both spendin g

and productivity impacts) grows overtime. Bythe e nd

of a 20 year period, it represents 3.7 times the an nual

LQYHVWPHQW 7KLV LV HTXLYDOHQW WR WKH YDOXH RI
MREV SHU ELOOLRQ VSHQW DW FXUUHQW ZDJH UDWHYV $FWXDO
national job growth impacts will depend on how nati  onal

economic competetiveness, workforce availability an d

unemployment rates are affected.

Itis important to stress that this analysis examin es the

scale of potential impacts on the economy and does

QRW SXUSRUW WR VKRZ EHQHAW FRVW UDWLRV 6SHFLAFDOO\
economic impact studies do notaccountforsome of

the social and environmental impacts thatare inclu  ded

LQ EHQHAW FRVW VWXGLHY DOWKRXJK WKH\ GR DFFRXQW IRU
indirect and induced economic growth thatis typica lly

QRW LQFOXGHG LQ EHQHAW FRVW VWXGLHYV
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Introduction

&RQWH[W DQG %DFNJURXQG

Context. There are many reasons forinvestmentin public tra nsportation.

These include social, environmental and economic co nsiderations. Public
transportation provides mobility for those who do n ot have access to a car.

JRU RWKHU ULGHUVY LW SURYLGHV RVADA WRR BDNURDL
congestion delays and aggravation. Forthose who ¢ ontinue to travel by car,
WKHUH LV D EHQHAW LQVRIDU DV SXEOLF WUDQV
thus congestion delays (compared to what might othe rwise occur). There

can also be air quality and neighborhood developmen timpacts that are
FRQVLGHUHG EHQHAFLDO IRU FRPPX@EHVUHD H Y$C
as agencies prioritize transportation investments.

,QYHVWPHQW LQ SXEOLF WUDQVSRUWDWLRQ FDQ
generation of jobs in the economy. Given the above context, the economic

impact should be seen as justone aspectofa much broaderstory of impacts

on society. Yetthere can be a particularly compell ing interest, for both

public discussion and agency decision-making, in be tter understanding how

investment in public transportation leads to wider effects on the economy.

Thatis the purpose of this report.

Background. , Q WKH $PHULFDQ 3XEOLF 7UDQVSRU

conducted a landmark study of the employmentand bu siness revenue

impacts of investmentin public transportation. Th  at study was updated and

HI[SDQGHG LQ DQG DJDLQ LQ (DFK VXEVH"

the numbers from the prior study, expanded the rang e of types of impacts

FRYHUHG DQG IXUWKHU UHAQHG PHDVXUHPHQW
VWXG\ FRQWLQXHV WKLV SURJUHVVLRQ

The analysis methods that are laid outin this repo  rtfocus on national-level

impacts, but also provide guidance forlocaland re gional studies. However, it

is importantto note that the nature of public tran sportation investment has

continually changed, overtime the structure of the  national economy has

continued to evolve and our analysis methods have ¢ ontinued to improve.
&RQVHTXHQWO\ WKH AQGLQJV RI WKLV VWXG\ GL
both in perspective and results.
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K\ OHDVXUH (FRQRPLF ,PSDFWV"

Transportation investment affects the economythrou gh two fundamental
mechanisms: (1) costs and productivity impacts - the services that are
enabled by investmentin public transportation faci lites and operations
provide enhanced mobility, time and cost savings;t his leads to broader
economic growth, which occurs as a result of change s in disposable
household income, business productivity, and market access; and(2) impacts
of spending -- the act of investing money in public transporta tion facilties and
operations supports jobs and income forthatindust ry, as wellas jobs and
income in supplier industries and other affected el ements of the economy.

There are public policy interests in both elements  of economic impact, as they
can help address a variety of issues, including:

* FowofImpacts. :KHUH GRHV WKH PRQH\ JR" KR XOWLPDWHO\ UHFHLYHV WKH
DGGHG LQFRPH WKH UHGXFHG FRVWV RU WKH RWKHU EHQHAWY IURP FDSLYV
DQG RSHUDWLRQV"

* Breadth of Impacts. 'R WKH AQDQFLDO EHQHAWY LQ WKH IRUP RI DGGHG LQFRPH
orreduced cost) end up going to a namow or broad set of businesses and
KRXVHKROGV"

* Economic Stimulus and Competitveness. Do the capital investments and
operations expenditures stimulate job and income gr owth where needed
most (for either short-term economic stimulus orlo  ngerterm economic
FRPSHWLWLYHQHVV "

* Consistency with Broad Public Policy. Do the capital investments and operations
DFWLYLW\ FRPSOHPHQW RU XQGHUPLQH RWKHU SXEOLF LQYHVWPHQWV" e
HITRUWV WR DGG KLJKHU SD\LQJ MREWRQV >XOS/s\WU WFMWFWQRPHW GLYHUVLAFDW

industries and investin target areas.)

*« &RPSOHPHQWLQJ % H QT At estdhidakd/ thé 1© & Enbinit V
impacts related to mobility, access, and job preser vation that are not otherwise
UHFRJQL]JHG LQ EHQHAW FRVW DQDO\VLV"

Itis important to note that economic impactanalys is is notthe same as
EHQHAW FRVW DQDO\VLV (FRQRPLF LPSDFW LC
PHDVXUDEOH FKDQJHV LQ WKH ARZ RI PRQH\ 1
and businesses, including both productivity and spe nding effects. Thatis
GLIIHUHQW IURP EHQHAW FRVW DQDO\VLV ZKL
PRQH\ DQG QRQ PRQH\ EHQHAWY LQFOXGLQJ V
of life impacts. Therefore, the effecton the econo my, which is the subject

of this repont, should be seen as justone aspecto fbroader public policy
considerations.

N S

(@]
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5HSRUW 2UJDQL]DWLRQ

This reportis organized into four parts.

(1) Introduction - discusses the objectives of economic impact anal ysis
and describes the facets of economic impactthatar e relevantto public
transportation investment.

(2) Processes Impact - presents a framework for classifying and viewing  the
different ways that public transportation investmen  tcan 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 i n the availability, and use of,
public transportation services.

(4) Spending Flow Impacts - presents a methodology and analysis of the
HFRQRPLF JURZWK LPSDFWV WKDW RFFXU DV D UH\
economy, which is triggered by public transportatio  n capital and operations
spending.

Togetherthese parts represent updates of material that existed in the

SULRU VWXG\ DOWKRXJK FKDSWHU SUHVHQ\
FODVVLAFDWLRQ RI LPSDFWV DQG FKDSW®HGVI | HX
results as a consequence of both shifting economic pattems and more

UHAQHG HFRQRPLF PRGHOLQJ SURFHVVHYV



(FRQRPLF ,PSDFW RI 3XEOLF 7UDQV SR UNWHD

How Public Transportation Affects The Economy

Public transportation investments lead to impacts o n job and income growth
in American communities through several paths. Thi s chapter provides an
overview of the following:

e 2.1 Travel Time/Cost Impacts:  Both public transit riders and car travelers save
time and cost because of the existence of transits ervices.

* 2.2 Access Impacts: Workerincome and business productivity are increas ed
by the expanded job market access and business clus ters that public transit
enables.

* 2.3 Spending Impacts: Transit capital investment and operations spending
stimulates the economy.

* 2.4 Other Economic Impacts: Transitservice can affect property values.

JRU HDFK FDWHJRU\ RI LPSDFW WKH) GDYBXODERM FRYHUV LWV GHAQLW
methods for analysis, and examples of application.

/UDYHO 7LPH &RVW ,PSDFWYV

Overview. While the short-term stimulus effects of public tra  nsportation

LQYHVWPHQW FDQ EH RI VLJQLAFDQW LQWHUHVW VHH 6HFWLRQ OR
EHQHAWV FOHDUO\ UHYHDO WKDW SXEOLF WUDQVSRUWDWLRQ LQYHVWHF
OHDG WR JUHDWHU DQG PRUH ODVWLQJ LPSDFWV RQ WKH HFRQRP\ "L L
WUDYHOHUV IDOO LQWR IRXU FRUKWFDWWIRDIVHHY FRVWUDYHO WLPH VDY
VDYLQJV UHOLDELOLW\ LPSURYHPHQWY DQG VDIHW\ LPSURYHPHQ
W\ASHV RI EHQHAWV FDQ SURYLGH PRQHWDU\ VDYLQJV IRU ERWK SXEOLF
passengers and travelers who continue to use other transportation modes.

8VHU EHQHAWV DUH GHULYHG IURP YDOXLQJ WUDYHOHU LPSDFW PHDVX
as changes in person-hours traveled or vehicle hour s 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

GLUHFW XVHU EHQHAWV ([DPSOHV RI XQLW FRVWYV DUH WKH YHKLFOH
expenditures per mile or hour, the value of time pe rhour, and the costs of

accidents perincident, by type.) Monetary values can also be applied to

envimnmental impacts.Those values however, do not directly translate into
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FRUUHVSRQGLQJ LPSDFWV RQ WKH ARIZRISGRPIO\C
are applied (such as through emissions fees).

Traditionally, public transportation passengercost  savings have been the
SULPDU\ IDFWRUV FRQVLGHUHG DV W.IRH) BHIGRHAVE
7KLV PLQGVHW KDV FKDQJHG VLJQLAFDQWO\ LQ L
accepted that public transportation investmentcan  also help reduce roadway
WUDIAF FRQJHVWLRQ ZLWK EURDGHU EHQHAWYV |
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 parki ng costsavings forthose

switching from automobile to public transportation. In addition, a reduction

LQ DXWRPRELOH WUDIAF FRQJHVWLRQ GXH WR JL
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 transp ortation passengers due to
improved services (e.g., faster travel and/ orreduc ed 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 fewervehicles onthe road (since some other
automobile travelers shiftto public transportaton ).

In economic impact analysis, the treatment of these  time savings differs
depending on trip purpose.

* Business trips (sometimes referred to as “on-the-cl ock” trips) include those
conducted as partof a job. ltis assumed that“ti me is money’—i.e., employers
HLWKHU SD\ GLUHFWO\ IRU WUDIAF GHOD\V E\ SD\L
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
DYHUDJH ODERU LOQFOXGLQJ ZzDJHV WD[HV DQG I
of economic impact analysis, thatis a direct produ ctivity costto business. *

* “Commute trips” include those traveling between hom e and work. There is
a broad literature of studies conceming the valuat ion and treatment of time
savings forcommute trips, and a line of research w hich shows that businesses
ultimately end up paying a premium to attract and m aintain workers in parts of
urban areas where transportation costs to employees are higher. This premium
is typically placed at half or more of the incremen tal value of time delay, and
can be treated as a business productivity cost. 2

1 Revised De partme ntal Guidance on Valuation of Trav el Time in Economic Analysis, US DOT, 2011.
KWW S Z2Z2Z GRW JRY VLWHV GRW GHY AOHV GRFV YRWBJXLGDQFH

2 1&+53 5SHSRUW (FRQRPLF ,PSDFWV Rl &RQIJHVWLRQ 7UDQVSRU\
KWWS RQOLQHSXEV WUE RUJ 2QOLQHSXEVWORROE QRIUSBUSWB
KWWS RQOLQHSXEYV WUE RUJ 2Q0L QHS&SXdm¥hdFKUS QFKUSBUSWB
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* “Personal trips” are those conducted forany other purpose. Time savings on
personal trips also have a clear value to travelers , which has been established
by various “wilingness to pay” studies. However, savings in personal travel time
JHQHUDOO\ GR QRW GLUHFWO\ DIIHFW WKH ARZ Rl LQFRPH JHQHUDWHG LQ
are thus notincluded in the economic impactanalys is of this report. 2

Finally, there is the possibility that travelers pe rceive travel via public

transportation to be qualitatively different from a utomobile travel and thus

valued differently. Forinstance, public transport  ation can provide a higher

value trip to the extent that passengers can use th eirtravel time for business

orother productive activities. Thatis mostlikely  to apply in situations where

passengers have protected shelters and comfortable seating on express

commuter bus and commuter rail ines. However, pub lic transportation

can also provide a lower value trip if passengers h ave to wait exposed to

the elements and then stand in crowded vehicles. S ince both situations

currently occur, no such differences for public tra nsportation time compared

to auto time are assumed for this study. However, these could be included

LQ DQDO\WHV RI VSHFLAF VHUYLFHV VXFK DV QHZ FRPPXWHU UDLO OLQ]|
of transit time (and how to generalize such a value atthe national level) is

an ongoing area of exploratory research. Since the currentanalysis seeks

RQO\ WR VWDWH ZHOO GRFXPHQWHG EHQHAWY DQG LPSDFWV DYRLGLQ
EHQHAWYV LW LV OLNHO\ WKDW WKH EHQHAWY VWDWHG LQ WKLV UHSR
conservative estimate due to this effect.

5HO LD E L O L kproénie RsHnplBIid transportation services can
enhance reliability for public transportation passe  ngers, and also for cars and
WUXFENVY DV D FRQVHTXHQFH RI OHVV FRQJHV

7KHVH UHOLDELOLW\ EHQHAWY RFFXU EHFDXV
LQFUHDVH FROOLVLRQ UDWHY DQG DOVR OHDG
is a disabled vehicle orcollision. Bytaking some cars off the road, public
transportation enhancements can potentially reduce  delay and increase

reliability for all highway users including car, tr uck and public transportation "'":
GULYHUV DQG SDVVHQJHUV 1&+53 5HSRAUDN D WegE" ;
Rl WKH GHAQLWLRQ Rl FRQJHVWLRQ KRZ LW L ;
reliability issues affect passengers, businesses, a nd labor markets. * 4 ".- 1'

The reason reliability is singled outin economic i mpactanalysis is because in
addition to the direct effects on average travelti me, it can also affect worker
productivity, product and service delivery logistic s, and market accessibility
forboth workers and customers. Unanticipated dela ys in worker arival times
orthe amval times of product inputs and services  can hamper efforts to use
just-in-time manufacturing and inventory systems, r  equire more slack time in
freight and warehouse scheduling processes, and can reduce productivity in
service calls.

3 While personaltrips may involve some spending (on mea s, recreation, etc.), and trave | speeds
may affect the timing and location of that spending, it  is assumed that availability of faste r public
transportation options for personal trips willnotincrea  se total household spending in the U.S.

4 (FRQRPLF 3URGXFWLYLW\ DQG 7TUDQVSRUWDWLRQ ,QYHVWPHQ
2013. KWWS RQOLQHSXEV WUE RUJ RQOLQHSXEY QFKUS GRFV 14
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There are several ways to view and assess the econo mic value of time

savings associated with reliability improve ments. Acommonly accepted

approach is to recognize that many travelers (inclu ding car, truck, bus and

train travelers) “pad” their personal schedules to  allow for the possibility

of greater congestion delay. This added “bufferti me” is equivalent to

leaving early all of the time to avoid ariving lat e atleast some of the time.

%\ UHGXFLQJ WKH WUDYHO WLPH XQFHUWDLQW\ |
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 transporta tion passengers — due to
changes in fare structures associated with new serv ices.

* Change in travel cost for those shifting from autom obile use -- due to the
difference between public transportation fares and  previously-paid ve hicle
operating costs including fuel, parking, tolland m  aintenance expenses.

* Change in ownership cost -- potential reduced depre ciation, insurance and
upkeep costs applicable if some formerautomobile u sers end up owning fewer
automobiles in the long run.

Travel Safety Inprovement Costs. Improvements in public transportation
services may enhance safety by reducing collisions and associated insurance
costs, personallosses and emergency response costs. The cost savings fall
into four classes:

* Accidentreductions forthose shifting from automob iles to public transportation
GXH WR WKH VLJQLAFDQWO\ ORZHU DFFLGHQW UDW

* Accidentreductions forthose still traveling by au tomobile due to reductions in
congestion and hence congestion-related collisions.

* Accidentreductions forresidents to the extenttha tthere are fewercars on the
road in the long term, pedestrian and bicycle accid ents and fatalities involving
vehicles will be reduced.

*+ 5BHGXFHG FRVWV Rl WUDIAF HQIRUFHPHQW DQG HPF

The safety cost savings associated with increased p ublic transportation
LOQYHVWPHQW LV FDOFXODWHG DV WKH VXP RI WZ
average occupancy and accident rates for public tra nsportation vehicles,

cars and trucks, and (2) the difference in accident rates forroadway vehicles

under altemative 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 additonal 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 decis ions.

Altogether, itis important to understand thatecon  omic impactaccounting is

a way of viewing and measuring effects of public tr ansportation investment,
ZKLFK LV PHDQW WR EH QHLWKHU D GXSOLFD
added on top of them. ltis also importantto note thataccess improvements,
discussed later in Section 2.2, also lead to impact s on economic growth.

In terms of economic accounting, the previously dis cussed travelerimpacts
lead to four categories of direct effects:

* Costof living savings for households, leading to b roaderimpacts on consumer
purchasing pattemns;

* %XVLQHVYV SURGXFWLYLW\ EHQHAWV IURP DFFH
more reliable employee arrival times, increasing bu siness competitveness and
facilitating business expansion;

* Indirect effects, as directly-affected businesses e xpand and generate additional
RUGHUV WR WKHLU VXSSOLHUV OHDGLQJ WR JUR_Z K R WKRV

* Induced effects, as the hiring of more workers gene rates a larger payroll, which
is re-spenton consumer purchases (growing addition al business).

It is important to note that measures of economic d evelopmentimpact

DUH HVSHFLDOO\ VHQVLWLYH WR VWXG\ DUHD GHAQLWLRQ 2IWHQ VRF
of the increase in jobs and income in a given area of public transportation

improvementis due to shifts in activity from elsew here. However, there is

XVXDOO\ VRPH XQGHUO\LQJ SURGXFWLYLW\ EHQHAW WKDW LV FDXVLQJ
LQ WKH AUVW SODFH 7TKHUHIRUH WKH FKDQJH LQ HFRQRPLF DFWLYLW
pronounced fora local area, but appear smaller whe n observed fora wider

area.

2.2 Access Improvement Impacts

Improvements in public transportation services can  lead to economic

productivity changes as a consequence of both expan ded public

WUDQVSRUWDWLRQ VHUYLFH DQG UHGXFHG WUDIAF FRQIJHVWLRQ 7KLY
include: (a) mobilty and market access EXVLQHVV SURGXFWLYLW\ EHQ HAWYV

from access to a broaderand more diverse labor mar ket, and access to a

wider customer market; and (b) spatial agglomeration economies - business

SURGXFWLYLW\ EHQHAWV IURP FOXVWHULQJ RI VLPLODU DQG FRPSOHPI
enabled by public transportation services and termi  nal facilities.

Mobility and Market Access. In addition to time and vehicle cost savings,

SXEOLF WUDQVSRUWDWLRQ SURYLGHV KRXVHKROG PRELOLW\ EHQHAWYV
to work, school, health care and/ or shopping destin ations. In the context of

HFRQRPLF LPSDFW PRGHOLQJ WKH ZRUN DQG VKRSSLQJ DFFHVV EHQHA
into increased productivity for business. This tak es two forms:



(1) worker productivity enabled by access to a broader and more diverse labor
PDUNHW RIIHULQJ EHWWHU AW EHWZHHQ GHVLUHG

(2) economies of scale enabled by access to a wider customer market.

The labor marketimpact can be particularly notable , and is backed by public
transportation passenger surveys, which measure the  number of people
using public transportation to travelto workplaces  thatthey would otherwise
notbe able to access.

Spatial Agglomeration Economies. Public transportation supports economic

growth through the concentration of economic activi ty and the clustering

Rl RIAFHV VKRSV HQWHUWDLQPHQWRKIQGWHUV I
public transportation stops. Such clustering activ. ity may provide increased
HIAFLHQF\ WKURXJK UHGXFHG ODERU FRVWV LPS
infrastructure costs, and increased interaction wit  h similar businesses.

Clustering provides an opportunity for more face-to -face contactand for

access to specialized labor, which togetherresult in higher productivity and

more economic growth.

ttis possible to estimate the labor marketaccess effects of public
transportation by observing the extentto which cer tain industries tend to
cluster oragglomerate atlocations where they can obtain a higherlevel of
labor market or customer market access. Then one ¢ an measure the extent
to which employment grows and creates income faster atthose cluster
locations.

In fact, many large cities could not possibly provi de eitherthe road capacity
or the parking spaces needed to accommodate theird owntown workforces
without public transportation. In the same way, th e clustering enabled by
public transportation investment can faciltate eco  nomic linkages between
organizations, govermment agencies, and workforce t raining institutions by
providing access to labor, business networking oppo rtunities, and suppliers.

Total Economic Development Impacts of Public Transp ortation Service.
Awide range of local economic impact studies has e stimated the regional
economic impact of various altemative public trans portation investment
scenarios. These studies have done so by relying o n regional economic
models to estimate the impacts of public transporta tion enhancements

on travel times and costs, workforce access and/ or business market
agglomeration. In doing so, they can demonstrate t he substantial magnitude
of impact that public transportation investment can potentially have on
regional economies.
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2.3 Spending Impacts

,Q DGGLWLRQ WR ORQJ WHUP WUDYHO EHQHAWY RI SXEOLF WUDQVSRUY

actof spending money to provide those services has animmediate effecton
jobs and income.

Direct Spending Effects. Capital inve stment in public transportation supports
purchases of equipment and facilties (including ro  lling stock, tracks, other
guideways, rights-of-way, control equipment, and co nstruction of terminals,
stations, parking lots, maintenance facilites and power generating facilities).
Operations of public transportation services supports associa ted jobs
(drivers, maintenance workers, administrative and o ther transportation
agency workers) as well as purchases of supplies ne eded for continuing
operations (including motor fuel, electric power, m aintenance parts and
materials, etc.) Thus, investmentin public transp  ortation projects and
services can directly support short-term constructi  on jobs and longerterm
operations jobs, as well as purchases of products t hatlead to further indirect
impacts on industry activity and jobs.

Indirect and Induced Effects. Directinvestmentin capital and operations of
public transportation services lead to broadereffe cts on the economy. They
fall into two classes:

(1) Indirect Effects — The directinvestmentin capital purchases (e.g. , vehicles
and equipment), and direct purchases forongoing op erations (e.g., fueland
parts) lead to sales and thus supportjobs in suppl ierindustries. These are
industries that produce, distribute and sell those goods, as wellas component
materials needed to make them.

(2) Induced Effects — The wages of construction workers and public
transportation operations workers, as wellas growt h in wages at suppliers, can
alllead to furtherretail sales for businesses tha tprovide consumergoods and
services.

The calculation of indirect and induced (multiplier ) impacts is made on

the basis of input-output (FO) 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 reportfocuses on nationalimpact s of public transportation
funding, a similar type of analysis can be calculat ed ata regional (state

or national) level. However, the indirectand indu ced impacts are typically
smaller at a regional scale, and they must be calcu lated using regional input-
output models that account for differences in the e xtentto which purchases

DUH VXSSOLHG E\ RWKHU AUPV ORFDWHG ZLW

| 2014 Update
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2WKHU (FRQRPLF ,PSDFWYV

Property Values. The increase in property values near a public trans portation

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 alread yincluded in those other

types of study. However, this form of analysis is useful both because it

demonstrates the localized nature of some public tr ansportation impacts,

DQG EHFDXVH LW DOVR VHUYHV WR FRQAUP WKH
in the market. It also helps us understand how pub lic transportation can

shape development and land use changes.



(FRQRPLF ,PSDFW RI 3XEOLF 7UDQV SR UWHD

Travel Cost Reduction Impacts

Inve stment in public transportation facilites and systems affects the

HFRQRP\ LQ WZR ZD\V WKURXJK ORQJ WHUP FRVW VDYLQJY DQG E
SURGXFWLYLW\ EHQHAWV WKDW DFFUXH DV D UHVXOW RI SXEOLF WUI
services, and (2) through the infusion of spending on worker wages and

SXUFKDVHV RI PDWHULDOV DQG VHUKHFAWVW/ KLY FKDSWHU IRFXVHV |
FDWHJRU\ RI LPSDFW ZKLOH &KDSWHU IRFXVHVY RQ WKH ODWWHU FIL

This chapterimplements a methodology that can be a pplied to connect
changes in public transportation investmentto ride  rship, mode split and
cost savings forvarious segments of the economy. lIis organized in
terms of seven sections thatrepresenta sequence o fsteps,

* 3.1 Public Transportation Capacity — estimation of the costand 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 th e additional public
transportation ridership).

* 3.4 Passenger Cost Savings — calculation of the cost savings to public
transportation passengers (associated with mode swi tching).

. $GGLWLRQDO &RQJHVW L BaQulatibh@®DcEst\savings % H
to automobile and truck users (associated with redu ced roadway congestion
due to mode switching).

. % XVLQHVV 3UR G X Eabtlati6 h ofthe dnprd@ehAniiin
business output per worker (resulting from workerr  eliability changes).

* 3.7 Calculation of OverallEconomic Impacts — calculation of the total
change in disposable household income, business pro ductivity and tax
revenue (generated as a consequence of the prior st eps).

Since each step requires additional data and assump tions to complete
WKH FDOFXODWLRQV WKH LQIRUPDWLRQ SU
demonstrate how the methodology can be applied, and (2) to illustrate

1 This chapter updates analysis conducted by Alee R eno for TCRP Project J11(7): Economic Impact
of Public Transportation Inve stment, 2009.




the magnitude of economic impacts likelyto be asso ciated with national
spending on public transportation.

The calculation of these economic impacts is based on consideration of two
alternative scenarios forlong-term U.S. public tra  nsportation investment: a
“Base Case” scenario that maintains long-term publi ¢ transportation ridership
trends, and a “higher transit investment” scenario that adds investment

each yearovera 20-year period. The analysis calcu lates the added economic
impact resulting from the enhanced investment, rela tive to the “Base Case”
scenario.

3XEOLF 7TUDQVSRUWDWLRQ &DSDFLW\

Keylssue. 7TKH AUVW VWHS LQ DVVHVVLQJ WKH ORQJ
investmentin public transportation is to examine *  What do we getin terms
RI FDSDFLW\ VHUYLFH DQG ULGHUWK\WSHIBERP WKL
DGGUHVVHG E\ AUVW GHAQLQJ DOWHUQDWLYH VF
of public transportation investment, and then asses sing theirimplications.

To accomplish this goal, itis necessaryto assess the types and costs of
public transportation capacity needed to serve the recentand 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 andt o add new assets that can
serve additional passengers. In practice, both goa Is require similar types

of investment. Replacements for existing assets and expansion to provide
new assets generally cost the same and representth e same general mix of
spending categories (from engineering design requir ements to purchases of
facilties and equipment), exceptfor very particul arelements such as new
rights-of-way. The capital investmentneeded forn ew passengers and the
capital investment needed to serve current passenge rs also typically consist
of the same types of facilties and equipment.

Capital Needs. The FTA's Condition and Performance Reports and the TCRP

project H-33B on “State and National Public Transpo rtaton Needs Analysis”
&DPEULGJH 6\VWHPDWLFV ERWK IRUHFDVW !

detail. The primary assettypes and theirrecommen ded average lifetimes

before replacementare:

° %XV YHKLFOHV RI YDULRXV W\SHYV \HDUYV

* Rail vehicles (of various types): 25 years

*XLGHzZD\ EXVzZD\ RU UDLO ULJKW RI ZD\ HOHPHQW

* Stations: 92 years

J)DFLOLWLHVY VKHOWHUYV SDUNLQJ ORWV HWF

* Systems (signals, electronics, etc.): 37 years
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There are variations of asset lifetimes within thes e categories. Butclearly,
some of these categories have very long average lif etimes forthe assets in
the category. This means that if an existing asset in a long-life category is
replaced, ora new assetin a long-life categoryis added, those assets can
be very usefulto public transportation passengers wellbeyond a normal
analysis period of 20 years, which was used forthe TCRP capital needs
analysis. These long-life assets thus have substan tial value to society well
past the periods for which economic analysis oreco nomic impact analysis is
traditionally done. Theyrepresentcosts incurred now for assets that willbe
useful in future periods, but for which future peri  ods will not have to incur any
costs.

Capital investments are necessaryin each of the as setcategories to

preserve existing public transportation ridership a nd serve new passengers.

The 20-year capital needs by category have been bro ken down from the

QHHGY GDWD RI WKH PRVW UHFHQW 7&583WMRXEGEBY VKRZQ LQ ([KLELW
seen, many of the types of assets that are needed i n the next 20 years will

have value well beyond that time period.

([KLELW 3XEOLF TUDQVSRUWDWLRQ &DSLWDO 1HHGYV E\ $VVHW &DWHJIRU\

Asset Type Percent Asset
of Capital Lifetime

Needs (Years)

Buses

Rail Vehicles 25

Guideway Elements

Stations 92

Facilites

Systems 37

Service Vehicles, Other 7

Source: State and National Public Transportation Ne  eds Analysis
(Cambridge Syste matics, 2008)

'"HAQLQJ 6F lo@fihe tomrse of a scenario-based needs analysis for
the TCRP H-33B project, public transportation capit alneeds were estimated
in terms of the future levels of growth in demand f  or public transportation.
They are commonly expressed in terms of average ann ual rates of growth

of ridership. By comparing results for alte mative ridership scenarios, an
estimate can be made of the costof 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
assetcategory.
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The scenarios compared were:

e “Cument Trend” scenario — assumes annual growth in public transportation
ULGHUVKLS RI SHUFHQW HDFK \HDDO AKLGHUADK\L
JURZWK IURP WR

* “Doubling Ridership” scenario — assumes annual growth in ridership of 3.53
percenteach yearovera 20-year period, which woul d neary double the number
of passengers by the end of the period. The estima ted incremental 20-year
FDSLWDO FRVWYV WR VHUYH WKLV KLOKRHEBE Q PEHU VLK
capital investment than would be needed forthe “Cu  ment Trend” scenario. That
UHSUHVHQWY DQ DGGLWLRQDO DQQXDO FDSLWDO |
\HDU LQ FRQVWDQW GROODUYV

* “High Growth” sce nario DVVXPHV DQ DYHUDJH RI SHUFH
peryear. While this scenario was notsubjected to economic analysis, the

results would be fairly similar to the incrementbe  tween the othertwo scenarios,
LQ WHUPV RI QHW EHQHAWY YHUVXV QHW DGGHG L

The TCRP capital analysis was conducted fora 20-ye arperiod (assuming
DQG WKH QHHGV IRU WKH SXUFKDVH RI FL

were estimated forthat 20-year period foreach of these ridership scenarios.
7KH FRPSDUDWLYH DQDO\VLV RI WKH IAQ WK IW/Z B H\
7KH DQDO\WLYVY FDOFXODWHV WKH LQMHHPBDQWBHQ !}
of moving from scenario one to scenario two. This is notthe only incremental
comparison that could be made. Forexample, there is additional annual
public transportation capital investmentneeded ove rand above current
annual public transportation capital investmenteve  nto getto scenario one.
7TKDW LV WKH FXUUHQW KLVWRULFDOSH UGHIDWK V. ¢

FDQQRW EH VXVWDLQHG DW FXUUHQW DQQXD:
capital investment.

6LQFH D "EDVHu OHYHO RI H[SHFWHG DQQXDO AQ
WUDQVSRUWDWLRQ KDG QRW EHHQ IRUHFDVW W
scenarios (scenario one and scenario two) in order to conductan incremental
EHQHAW FRVW DQDO\VLV 7KLV JLYHV D FRPSDUL
DIJDLQVW DQRWKHU VXVWDLQDEOH VFHQDULR 7|
from a currently unsustainable funding level to the funding level that can
VXVWDLQ SHUFHQW IXWXUH DQQXDO ULGHUVK
WKDQ ZKDW LV VKRZQ KHUH ITURP FRPSDULQJ WK
public transportation ridership growth scenarios).

While the economic impact analysis considered only impacts occuring in a
20-year period, it is recognized that the usefulli fetimes of many of the assets
purchased within that 20-year period willextend we Il beyond the end of the
impact analysis period. Since these assets can cont inue to be used during
subsequent periods through the end of theiruseful assetlifetimes (without
additional capital costs forreplacement), a side a nalysis was performed to
also assess how many additional public transportati  on trips would be served
by the investments made undereach assetcategory, both within and beyond
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the 20-year period used foreconomic impactanalysi s. This gives a more
FRPSOHWH PHDVXUH RI WKH EHQHAWV RI LOYHVWLQJ LQ WKHVH DVVHW

7KH UHVXOW VKRZQ LQ ([KLELW ZDV D AQGLQJ WKDW ZLWKLQ WKH
SHULRG ELOOLRQ PRUH SXEOLF WUDQVSRUWDWLRQ WULSV ZRXOG |
the “Doubling Ridership” scenario than would occur underthe “Current

7TUHQGY VFHQDULR <HW WKLV QXPEHU ULVHV WR ELOOLRQ ZKHQ FRC
full lifetimes of the additional assets purchased u nder the higher investment

scenario.

It should be noted these numbers include both new users attracted from
othermodes and more frequentuse of transit by existing users who will use
transitfora largershare of their trips when infrastructure is newer and in
better condition.

Exhibit 3-2. Attributable New Trips Over Full Asse t Lifetime s

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

Buses

Rail Vehicles

Guideway Ele ments* 7.0

Stations 3.2

Facilites 30.9
Systems

Service Vehicles, other

Total new trips 34.8 172.0

Cost Per Trip -Total $7.54 $1.52
* includes rail ines and bus rapid transtt ine s

Source: calculated from pre ceding te xt

Thus, while the additional assets purchased undert he higherinvestment

scenario are associated with requirements to meethi gherridership (orto

UHSODFH DJLQJ DVVHWY VHUYLQJ H[EVMWWQORISWKNHQ®JIJHUV DERXW SFH
usefulness to future public transporation trips ac  tually occurs beyond the

20-year economic impact analysis period. This also has a dramatic impacton

the estimate thatis commonly made of the capitalc ostassociated with each

new trip. On the basis of the new trips thatoccur  only during the 20 years

RI WKH VFHQDULR LQYHVWPHQW SHULRG WKH FDSLWDO FRVW SHU QHZ
ZKHUHDV WKDW AJXUH GURSV WR SHU QHZ WULS ZKHQ WKH IXOO O
of the assets are attributed to the trips thatthos e assets will serve over their

full asset lifetimes.

Capital Costs. The unit costs of vehicles and of other assets dete mmines
the numbers of each asset that can be purchased for any given level of

LOQYHVWPHQW 7KH DYHUDJH FRVWYV IRU YHKLFOHY GHOLYHUHG GXULQ.
were:



e Commuterrailcar. $2.2 milion

* Heavy rail car: $2.0 milion
e /LJKW UDLO YHKLFOH PLOOLRQ
e Transit bus: $0.5 million

* Aticulated bus: $0.9 million

(Note: Bus rapid transit may use eitherregulartra nsit buses orarticulated buses.)
(Source: APTA Transit Ve hicle Database.)

3.2 Net Cost of Additional Ridership

The second step is to obtain information required t 0 estimate the total net
costpernew public transportation trip. This build s upon the ridership and

FRVW GDWD VKRZQ LQ 6HFWLRQ SOXV DGGLWI
fare revenue. The latteris 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
LOQYHQWRU\ GRHVY GLIIHUHQWLDWH PLOHYV SHU YH
DUH DOVR LGHQWLAHG E\ \HDU GHOLYHUHG

Exhibit 3-3. Average Passengers, Mies and Revenue s

Total Data 2011

Vehicle Train
Revenue Revenue
Miles Miles
(Millions) | (Millions)

Passenger | Passenger

Vehicles Trips* Miles
(Millions) (Millions)

Bus 5,235 —

Commuter Ralil

Heavy Ralil

Light Rail 2,257 92.5

6RXUFH $37% SXEOLF TUDQVSRUWDWLRQ )DFW %RRN WU

Database (NTD) and include s information only forag encies reporting to NTD.
*passenger trips are expressed in terms of unlinked trips

3.3 Public Transport Use and Mode Switching

7KH WKLUG VWHS LV WR GHYHORS D SURAOH RI W
gains of new public transportation passengers. Thi s is necessary because

all calculations of the cost savings pernew public transportation passenger

depend on whetherthe new passenger was formerly tr aveling by car, by

another form of public transportation service, byw alking or bicycling, or not

making the trip at all.
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ORGH VZLWFKLQJ SURAOHV DUH JHQHUDOO\ FRPSLOHG IURP VXUYH\ UH\
The surveyresearch reported here asks cumrent publ ic transportation

passengers what they would do if public transportat ion were not available.

This is not quite the same question as who would us e public transportation

services if they were to be expanded. However, it is reasonable to assume

that the switching decisions would be fairly simila  rin both directions.

([KLELW VKRZV AQGLQJV $URMR WEH BB B3XBOISRUW
Transportation Passenger Demographics and Travel Ch aracteristics Re ported
LQ 2Q % RDU@GPTB XADY)HNY surveys of bus and rail passenge rs
found that if public transportation service were no longer available, roughly
SHUFHQW ZRXOG GULYH WKHPVHOYHYV SHUFHQW ZRXOG JHW D ULGI
VRPHRQH HOVH DQG SHUFHQW ZRXOG WDNH D WD]JL %HVLGHYV WKH L
LQFUHDVHYV LQ WUDIAF WKHUH ZRXOG DOVR EH D VXEVWDQWLDO UHGX]|
because roughly 22 percent of the former public tra nsportation passengers
would not be able to make theirtrip. The otherpu blic transportation
passengers would walk, ride a bicycle, oruse other public transportation
options if available.

([KLELW
Atermative Mode of Travel If Public Transportation Agency Were to Cease Operation

Dther, 3.9%

Walk, 15.5%

Mot M ake Trip,
21.6%

Drive, 23.9%
Taxi, 9.9%

Alternate Transit,
3.2%

Auto Ride, 22.1%

6RXUFH $ 3URAOH RI 3XEOLF 7UDQVSRWWQ®LRQ 3DVVHQJHU '"HPRJUDSKL
7UDYHO &KDUDFWHULVWLFV 5HSRUWHG LQ 2Q %RDUG 6XUYH\V $37%

The anticipated alternative choices of mode of serv ice forbus passengers

and for rail passengers could be very differentif their existing service were

QRW DYDLODEOH 7KLV GLIIHUHQFH PD\ UHAHFW ERWK VKRUWHU WULS

passengers as well as differences in private vehicl e ownership and household

income between these usergroups. According to the APTA 2013 Public

Transportation Fact Book , Appendix A, the average length of unlinked bus

WULSV LV PLOHVY FRPSDUHG WR D PLOH DYHUDJH WULS OHQJWK IF
UbLO D PLOH DYHUDJH WULS IRU KHDY\ UDLO DQG D PLOH DYHUD
rail. The greater likelihood of former rail passen gers driving themselves and

QRW IRUJRLQJ WKHLU WULSV PD\ DOVR UHAHFW WKH HIIHFW RI WKHLU ¥
when compared to the surveyed bus passengers.
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These survey data can also be compared to Transit P erformance Monitoring

System (TPMS) data. This data was established byt he Federal Transit

Administration, and reports from two phases are sho wn below in comparison

to the onboard surveys by public transit agencies. The TPMS data do not
VLJQLAFDQWO\ GLIITHU ITURP WKH 2Q %RDUG 6XUY

Exhibit 3-5. On-Board Surveys - Sample Atermative Mode Data Compared to Two TPMS Surveys

Alternative Mode
Sample Grou i
b P Walk Drive Auto Alternat.lve Taxi N_O QU Total
Rider Transit Trip M ode
Transit On-Board Surveys Sample

Values

TPMS Phases land IlOn-Board
Transit Surveys

TPMS Phase [l On-Board Transit
Surveys

6RXUFHY 7UDQVLW 2Q %RDUG 6XUYH\V VKRZQ LQ ([KLELW SOXV 7306 GDWD IURP ZZ.
VXPPDU\B,BDQGB,, SGI DQG zZZ DSWD FRP JRYHUQPHQWBDIIDLUV SROLF\ GRFXPHQWYV |

SDVVHQJHU &RVW 6DYLQJV

The fourth step is to combine information assembled from the previous tasks

to calculate the economic cost savings foreach pub lic transportation market
VHIPHQW 7KHVH LQFOXGH SXEOLRWKDQVYBBR&
from driving orriding cars, (2) those who changed from using other public
transportation options and (3) those who changed fr om walking or bicycle

modes. Forthe economic impact analysis, only cost savings that translate

LQWR PRQH\ ARZV LQ WKH HFRQRP\ DUH FRXQWH (
personal time savings northe “consumer surplus” va lue of being able to use

public transportation and make more trips can be co unted as direct impacts

on the economy.

Cost Differential: Switching from Automobile Driver to Public Transportation

Passenger. Forthe portion of new public transportation pass engers who

switch from driving an automobile to riding a bus o rtrain, the cost savings

are calculated as the difference between the automo bile travel costs

(including parking) and public transportation fares . The U.S. average public
WUDQVSRUWDWLRQ |DUHR0SHUbWTEAs ortatdn Fact  $373$
Book $SSHQGLJ[ $ 7KH $PHULFDQ $XWRPRELOH $V
a costpermile of automobile operation covering ga s, oil, maintenance and

WLUHV UDQJHV IURP FHQWY IRU VPDOO VHGDQ"
the fullcost of added automobile mileage, included adding wearand tear

and associated depreciation of automobile value, is calculated by the Internal

Revenue Service for purposes of reimbursing busines s travel; this rate is

currently setat55.5 cents permile. These numbers must be multiplied by
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approximately 5 (miles pertrip) to representthe t otal automobile operating
cost perequivalent public transportation trip. Tha  tyields a total of $3.00
SHU DXWRPRELOH WULS ZKLFK LV RYHU WKH DYHUDJH FRVW SHU S
transportation trip. Overthe course of a year, thi s user cost savings totals

SHU WUDYHOHU ,Q DGGLWLRQ SDUNLQJ FRVWV ZRXOG DOVR EH DG!
portion of diverted automobile trips where thatfac toris also applicable. That
AJXUH LV QRW HVWLPDWHG DW D QDWLRQDO OHYHO DW WKLV WLPH

Overall Travel Cost Savings to New Public Transport ation Passengers. Arange

RI RWKHU VWXGLHY KDYH DOVR HVWLPDWHG WKH EHQHAWV RI SXEOLF \

capital investmentin terms of reductions in vehicle operating costs forthose

who switch to public transportation. These savings can then be compared

WR WKH FDSLWDO LQYHVWPHQW UHTXLUHG WR DFKLHYH WKRVH UHVXOV
VWXG\ IRU $37%$ DQG $$6+72 DVVHVVHG SXEOLF WUDQVSRUWDWLRQ (

by developing scenarios for public transportation r idership growth and

calculating the associated costs. > Subsequent analysis by Cambridge

Systematics then compared the implementation costs of expanding public

transportation to vehicle and fuel cost savings, us ing these same public

transportation ridership growth scenarios. The resu Its, expressed as the long-

term discounted public transportation investmentle  velin comparison to the

KLJKZD\ YHKLFOH DQG IXHO FRVW VDYLQJY DUH VKRZQ LQ ([KLELW

([KLELW I1HW 3UHVHQW 9DOXH RI 3IXHOUMWPHIPWVSRUWDWLRQ &DSLWDO
and Vehicle Operating Cost Savings for Selected Sce narios

(NPV over 2010-2050, in $ hillions)

Scenario and Growth Rate Public Savings in Vehicle
of Ridership Transportation Operating + Fuel

Capital Investment Costs

Current Trend Scenario:
2.45 percent growth/r.

Doubling Ridership Scenario:
3.53 percent growth/iyr.

High Growth Scenario:
4.67 percent growth/iyr.

$255

$503

Source: Analysis by Cambridge Systematics, origina lly presented in Economic Impact of Public
7TUDQVSRUWDWLRQ ,QYHVWPHQW 7&53 SURMHFW - ([KLELW

1RWH 139 1HW 3UHVHQW 9DOXH LV HVWLPDWHG DV D GLVFRXQWHG WLPH VWUHDP RI F
,W LV FDOFXODWHG E\ AUVW DGMXVWLQJ IRU LQADWLRQ WR FRQVWDQW GROODUYV DQ
UDWH WR DFFRXQW IRU WKH WLPH YDOXH RI PRQH\ L H WKH UHGXFHG YDOXDWLRQ RI
that are furtherout in time).

2 State and National Public Transportation Needs Anal  ysis, Cambridge Syste matics for AASHTO and APTA,
7&53 3URMHFW + % Z2Z2Z DSWD FRP JDS SROLF\UHVHDUFK 'RFXPHQWY WUDQVLWBQHHGVBVW)>
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7TKHVH AQGLQJV DUH JHQHUDOO\ FRQVLVWHQW ZlI
automobile operating cost savings. For example, the “Doubling Ridership
*URZWKpu VFHQDULR OHDGY WR DSSUR[LPDWHO\
trips peryearby 2030 than would otherwise occurw ith the “Current Trend”
VFHQDULR OXOWLSO\LQJ E\ WKH SUHYLRXVO\ FD
QHZ SXEOLF WUDQVSRUWDWLRQ WUDYHOHU \LHO
peryearas of 2030. Actual savings willbe less in earlier years and will then
grow overtime to be even more in years beyond 2030 . That pattern of cost
VDYLQJY RYHU WLPH LV JHQHUDOO\ FRQVLVWHQMW
ZKLFK VKRZV WRWDO VDYLQJY RYHU WKH \H
""'RXEOLQJ 5LGHUVKLS *URZWKu VFHQDWLIRVKDV D
billion higher than that of the “Current Trend” sce nario.

Cost Savings from Reduction in Automobile Ownership . Increases in

public transportation ridership brought on by incre mental increases in

public transportation investment and services do no tnecessarily lead to
reductions in automobile ownership. However, the av ailability of quality public
transportation services * RQ D ZLGHVSUHDG VFDOH OHDG WHF
rates of automobile ownership in cites where such services are provided and
used. The cost savings associated with lower automo bile ownership rates are
substantial and are in addition to the automobile o  perating cost savings that
were previously noted. Exhibit 3-7 shows estimates of those savings in terms

of annual household cost per vehicle fora househol d owning one medium-
VLIH VHGDQ 7KH VDYLQJV ZRXOG DPRXQW WR
costs of purchasing a monthly transit pass.

3 &LWLHVY ZKHUH SHDN SHULRG SXEOLF WUDQVSRUWDWLRQ LV ZLGH!
use is conducive to walking to and from public tran sportation stops or stations; this currently includ es
major U.S. cities.
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Exhibit 3-7. Annual Costs of New Automobile Owners hip*
(APTA, 2011)

Variable Cost Per Mile
Gas

Maintenance

Tires

Total

Annual Miles Per Household

Annual Mileage Cost

Fixed Cost Per Car
Insurance $1,029
License and Registration $611
De preciation $3,571
Finance Charge $848
Annual Fixed Cost $6,059
Total Yearly Driving Cost $9,247
+Parking Cost $1,863
Total with Parking $11,109

SRWHQWLDO &RVW RI 7UDQVLW 3DVV

Net Annual Household Savings of
Relinquishing 1 Full-Size Sedan and $10,103
Using Transit Instead

Assumptions (auto at 22.46 mpg, gas at $4.078 perg allon)

To illustrate the effect of automobile ownership sh  ifts, consider the impact

LI DXWRPRELOH RZQHUVKLS LV UHGXRWG FRUH & XQHNZ SHUFHQW RI WKH
public transportation passengers who are commuters. Tha talone would

OHDG WR DQ DGGLWLRQDO VDYLQJV RI ELOOLRQ SHU \HDU DV RI WK
This value is computed by taking the fractional portion of passenger trips and

converting them into equivalent number of passengers, using a factorof 500

WULSV SHU \HDU DQG WKHQ GHADWLQJ WKH YDOXH E\ DQ DVVXPHG YH!
IDFW R U tRalrive atthe affected number of vehicle owners.  These

533,333 vehicle owners are assumed to experience the a bove mentioned

KRXVHKROG VDYLQJV RI E\ UHOLQTXLVKLQJ DXWRPRELOH RZQHUYV
DUULYH DW WKH ELOOLRQ DQQXDO AJXUH

4 KWWS QHZVURRP DDD FRP FRVW RI RZQLQJ DQG RSHUDWLQJ YHKLFOH LQ X V LQFUHDVHYV
SHUFHQW DFFRUGLQJ WR DDDV \RXU GULYLQJ FRVWV VWXG\

5 The 2009 NHTS approximated occupancy factor from ca rs across listed purposes http:/nhts.oml.gov/
table s09/FatCat.aspx
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Potential Additional Savings In Travel Time. Increased public transportation
investment can lead to time savings for travelers w  ho switch from slower
mode options, including those traveling by automobi le on congested routes
and those traveling via slower public transportato  n services. However, other
travelers switch to public transportation from auto mobile travel despite

a longer total travel time, because the longertime is more than offset by
parking and/ or automobile operating costsavings.  Overall, the net savings in
time for new public transportation passengers canv ary widely among urban
areas. And even when time savings do accrue fornew public transportation
SDVVHQJHUV WKH\ RQO\ DIIHFW WKH@\HZI RU GRO
as they affect business-related travel or the relia  bility of worker arrivals

at businesses.® While these impacts are very real, their magnitu  de and
national implications are not wellunderstood atth is time.

Potential Additional Reduction in Automobile Mileage . There is a further
potential for additonal savings to new public tran  sportation 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 automobil e VMT thatis nearly
equivalent to the length of the added public transp ortation passenger-
miles. However, forthose switching to public tran sportation from riding in

an automobile driven by others, the current analysi s assumes no further
reduction in automobile VMT. In reality, there is|  ikelyto be some additional
907 UHGXFWLRQ DVVRFLDWHG ZLWK GHFUHDVHYV |
in which drivers need to travel extra miles forpas senger pickup and drop-off,
and (2) chauffeured trips in which the driverretur  ns without passengers.

In both cases, the switch from automobile riderto  public transportation
passengerwould resultin 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 caninthe long run lead to greaterreduction s in automobile vehicle-

miles due to broader changes in urban density and d riving reliance. This is

indicated by studies comparing urban areas with dif  fering levels of public
transportation service, which suggest that sustaine  d investment in public
transportation could bring a reduction in automobile vehicle-miles that is

substantially larger than the  increase in public transportation passenger-

miles.”’ 7TKHVH AQGLQJV VXJIJHVW WKDW WKH PRUH
supported by transit may result in shorterand less  expensive trips (hence

additional transportation savings) even fornon-tra  nsit users. However, those
HITHFWYV GHSHQG RQ WKH JURZWK DQG GHQVLW\ |
national analysis does not explicitly incorporate a ny such impacts.

6 Of all public transportation trips, 59 percentare  commuting toffrom work, 14 percent are for
educational or medical purposes, and the rest are f orshopping, social or personal purposes. Source:
APTA (2008).

7 Forinstance, see The Broader Connection betwe en Public Transportation, Energy Conse rvation and
*UHHQKRXVH *DV 5 HGXFWLRQ 7&53 6WXG\ - ,&) IRU WKH $PHUL
ZzZZ DSWD FRP UHVHDUFK LQIR RQOLQH GRFXPHQWY ODQGBXVH
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$GGLWLRQDO &RQJHVWLRQ 5HGXF

7KH AIWK VWHS LV WR FDOFXODWH WKH DGGL
DXWRPRELOH DQG WUXFN WUDYHOHUW ZKRWD
OHDGV WR UHGXFHG WUDIAF FRQJHVWLRQ JUR
DUHDYV ZKHUH FXUUHQW RU SURMHFWHG IXWX
hours causes additional delay costs that can be red uced 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 incl ude estimates of how
much congestion reduction is attributable to curren  t public transportation.
The congestion estimates developed by TTlare based on average volume to
capacity ratios weighted by vehicle miles traveled forthe interstate highway
facilties and the other principal arterial oadway s in the urban areas.
TTlalso estimates what congestion levels would be if the current public
transportation services were not available and were  not taking vehicles off
the roadways.

8

TTI's congestion estimates are based on data availa ble from the Highway
Performance Monitoring System (HPMS). The HPMS data base includes
statistics on highway condition, extent and usage. Each state submits HPMS
data to the Federal Highway Administration (FHWA) a nnually according to
prescribed reporting guidelines.

To fully assess alternative futures for public tran  sportation investment

and theirimpacts on the economy, itis also necess aryto examine how
additional future capital investments and additona | operations spending will
affect highway performance levels and associated co sts bome by highway
users. The Highway Economic Requirements System (H ERS) is a decision-
support system designed to analyze the effects of a lternative funding levels
on highway performance. HERS uses the HPMS data, w hich are from an

extensive sample of the nation’s highway system, as the basis forits analyses
RI WKH EHQHAWV DQG FRVWY RI DOWHUQDWLYH VFHQDULRYV RI KLJKZD\

Scenarios for Future Congestion Reduction. To estimate the future effects

of public transportation (rather than the “current effects” as TTlcalculates),

two scenarios were considered — the “Current Trend” and the “Doubling

5LGHUVKLS *URZWKu VFHQDULRYV DV SUKYLRXVO\ GHAQHG LQ 6HFWLRQ
impacts of both were calculated using results from  the Highway Economic

Requirements System to model highway vehicle mies of travel and the

resulting highway levels of service and performance thatwould occurin

urban areas with various levels of public transport ation service expansion

overthe next 20 years. The HERS model estimates t he total usercosts per

PLOH RI WUDYHO DQG WKH GHOD\ LQ KRXUV SHU YHKLFOH PLOHV R

8 Texas Transportation Institute, Uban Mobilty Repo  rt, 2012. http:/mobilty.tamu.e du/fums/re port/

9 Fe deral Highway Administration, Highway Economic Re  quire ments System — State Version, Te chnical
Report, 2005. http:/mww.fhwa.dot.gov/assethers st/pubs/te chftech00.cfm
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YDULRXV FODVVHV RI KLJKZD\V TKHV LQFRW&HWV
urban freeways and expressways, and (3) urban princ ipal arterials. These are

the highway types for which the diversion of automo  bile travel (ve hicle miles

of travel) to public transportation is expectedto  occur.

In calculating the increase in highway usercosts d ue to changes in VMT

from added public transportation investment, altern  ative assumptions were

made aboutthe proportion of the new public transpo rtation passengers that

would represent diversions from the highway system. For the high diversion
assumption, it was assumed that all public transpor tation diversions would

RFFXU IURP DXWRPRELOH WUDYHO DW DQ DXWR F
diversion assumption, on the other hand, estimates  of diversion were derived

from on-board surveys of public transportation pass engers, which asked
abouttheirformer modes of travel. Furtherdetail s associated with the low
GLYHUVLRQ UDWH DUH VKRZQ LQ ([KLELW

([KLELW S3HUFHQWDJH RI S8UEDQ 3DVVHQJHU OLOH
Highways, Based on Public Transportation On-Board S  urveys

Percent Percentage of
. Percentage of ,
Diverted From . Passenger Miles
M ode " Public Transport .
Driving on : Diverted From
: Passenger Miles .
Highways Highway VM T
Rail Modes
Bus Modes
Total Both Modes 35% 100% 37%

Note : Highway driver diversion include s auto driver s and taxis.

The analysis also allowed for alternative assumptio ns regarding passenger-
miles of travel. In one case, public transportatio n passengers are estimated

WR KDYH DQ DYHUDJH WULS OHQJWK RI PLOHYV
LQYHVWPHQW SHULRG FRPSDUHG WR PLOHV D
public transportation trips as currently measured. Forthe other case, the

current rate of passenger miles pertrip is assumed to remain unchanged.

The different sets of assumptions lead to different rates of diversions of
YHKLFOH PLOHV RI WUDYHO ZLWK DBDB&LIKR®LYHU\
highway driving and a low diversion of 37 percento fVMT from highway driving

(based on the on-board surveys).

Since the difference between the “Current Trend” sc  enario and “Doubling
5LGHUVKLS *URZWKu VFHQDULR LV WHELOYYISRHQ S|

WKH WZHQWLHWK \HDU RI HDFK VFHQDULR UHSU
the diversion of passenger miles of travelin that yearcan vary between:
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* Adiversion estimate of 22 bilion vehicle-miles of urban VMT associated with
WKH ""RXEOLQJ 5LGHUVKLSuy VFHQDUILYHUWDROQFRODWHG DV SHUFHQW G
bilion passenger miles shifted from automobile to  public transportation (with
no change in miles pertrip between public transpor tation and automobile
trips); and

*$ GLYHUVLRQ HVWLPDWH RI ELOOLRRFYBWIHFRRO ALMMKOHY RI XUEDQ 907 DV
WKH "&§XUUHQW 7UHQGH VFHQDULR LROQRAXOBWHGLBQ SHUFHQW GLYHUV
passenger miles shifted from automobile to public t ransportation (allowing for

SHUFHQW ORQJHU PLOHV WULS IRU SXEOLF WUDQVSRUWDWLRQ WULSV

JLOGLQJV RQ &RVW 6DY LHERB\AnAksIS s ROWBre e | A F
used to calculate the operating cost savings to aut omobile travelers on

urban highways as VMT is reduced by diversion to pu blic transportation. The
highest growth public transportation strategy would achieve a reduction in
automobile VMT of 50 bilion on urban highways. Es timates were also made

forintermediate scenarios representing the previou slycalculated scenarios
LQYROYLQJ ELOOLRQ RI 907 UHGXFWLRQ 7KH UHVXOWY DUH VKRZQ

Itis not known how many vehicle miles of travelth e added public
transportation investment might decrease foreacht ype of urban highway
(Interstate, other freeway or expressway, other pri  ncipal arterial, etc.). The
reduction of a single VMT on an urban Interstate wi  llresult in slightly less
costsavings than a reduction of a single VMTon ot hertypes of highways.
Therefore, costreductions were calculated based on the costchanges for
urban Interstate travel. This provides a conservat ive estimate of savings,
although the ability to estimate reductions more pr  ecisely by highway type
would not change the results very much.

Exhibit 3-9. Estimate Impacts of Reductions in Vehi cle Miles of Travel
on Costs to the Remaining Highway Drivers for Urban Highways

Year 20 Results

HERS Run (Scenario) Urban Average User Change In
Interstate VMT Cost/ Mile User Cost/
(Billions) Mile
Baseline VMT FHQWYV —
Current Trend Scenario FHQWYV 0.7 cents
Doubling Ridership Scenario FHQWYV FHQWYV
Very High Growth Scenario FHQWYV FHQWYV

Note: Usercostincludes all monetary costs, safety costs, and traveltime costs. VMT dive rted
run was set to take 50 bilion peryear maximum VMT  off of the urban Interstate System.
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$SSOLHG WR WKH URXJKO\ ELOOLRQ PLOHV SH
, QWHUVWDWHY DW WKH HQG RI \H D UF\H QDN KW KDHL)
PLOH HTXDWHYVY WR DERXW ELOOLRQ SHU \HD!
for the remaining highway users due to the public t ransportation investment.

As previously noted, diversions from othertypes of highways would result in

slightly higher cost savings than shown here.

However, since the savings in highway user costs bu ilds up overtime, it will

VKLIW IURP JHUR LQ WR ELOOLRQ SHU \HD
will be less during interim years, but even greater  than the 2030 value in
subsequentyears as the number of public transporta tion passengers will

continue to grow over time.

7KH ELOOLRQ SHU \HDU RI FRQJHVWLRQ FRVYV
households and businesses in the economy. In gener al, the savings
associated with non-business travel willaccrue to  households, while the
savings associated with business travel (via truck and car) will accrue to
businesses. Costsavings for commuting trips are a special case; while they
are realized by households, they can also lead to s ome business operating
costreductions, especially when businesses in cong ested areas have been
compensating their employees with higher pay to mak e up forthe 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
3RUWODQG 25 LQGLFDWH WKDW DW OHDVW SFH
is bome by businesses.’”?’ $FFRUGLQJO\ RXU DQDO\VLV VSO
peryearof congestion cost savings to households a nd businesses with a

VSOLW 7KLV AQGLQJ PD\ XQGHUNWDLVRK) WRM
savings that may occur if transit availabilityis a  ble to support development
pattems with shorter overall trip lengths. As ind icated previously, while such
effects are the subject of currentresearch, and ar e worth noting, they are not
DVVXPHG DV SDUW RI WKH FRQJHVWLRQ EHQHAW

%XVLQHVYV 3URGXFWLYLW\ ,PSDFW

In addition to the cost savings described above, a shift from auto to

public transportation wil facilitate increased eco  nomic productivity and
FRPSHWLWLYHQHVYV IRU FLWLHV 7KLV BHEGEXPW VF
in wage premiums paid to attract workers to more co ngested areas with

higher travel times and costs, and (2) enhancement of access to laborand

customer markets, which enable scale and agglomerat ion economies.

7KH "ZDJH SUHPLXP g RULJLQDOO\ GLVFXVVHG LQ
effectin which employers in highly-congested areas absorb some of the

excess costs of worker commuting (rather than havin g households bear

the full cost) in order to attract and maintain qua ity 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 Re gion, Portland Busine ss Aliance, Metro and
3RUW RI 3BRUWODQG DOVR 7KH &KLFD&R OHWURERIOQY WUKHHL § KR\VQ
of Conge stion Re duction Alte mative s, Chicago Metro polis 2020.
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the cost savings to business is effectively an incr ease in business productivity

ZKLFK LV GHAQHG DV WKH UDWLR RI RXWSXW FRVW IRU EXVLQHVV RSH
impactis assumed to apply to roughly 30 percentof the congestion cost
VDYLQJV LGHQWLAHG LQ 6HFWLRQ

The effect of “agglomeration economies” comes from the fact that widely
available public transportation service can facilt ate higherlevels of
metropolitan population and employment density, as  wellas broader market
access. Those changes, in tum, can allow a metropo litan area’s economy to
become more productive. The reasons for this produc tivity gain are that:

* some businesses can gain access to a larger and more diverse labor market,
SURYLGLQJ WKHP ZLWK D EHWWHU FBDSDFH® \VWROAQ/G ZRUNHUV ZLWK WKH G
(“labor pool matching”), thereby enhancing labor pr oductivity.

* some trade and service sector establishments can ga in access to broader
FXVWRPHU EDVHVY DOORZLQJ WKHP WR PRUH HIAFLHQWO\ DUUDQJH ORFDWI
resources to serve customers.

* knowledge and technology-dependent businesses can g ain labor productivity
as a consequence of knowledge-sharing, enabled by b roader and more diverse
worker and business interactions.

e« VRPH EXVLQHVVHY FDQ PDNH PRUH HIAFLHQW XVH RI VSDFH ZKHQ KLJKHU G
locations are enabled.

7TKHVH EHQHAWV ZKLOH RFFXUULQJ DW D PHWURSROLWDQ OHYHO FDQ
greater national level productivity if they take pIl  ace across a broad spectrum

of metropolitan areas. In the context of the presen tstudy, the magnitude

RI WKLV HIIHFW LV HVWLPDWHG WHKYRRIXVDOMHAR YWHS SURFHVV AUVW
the extent to which higher public transportation us  age stimulates higher

metropolitan density, and then by assessing the ext entto which higher

effective density translates into economic producti vity.

7KH AUVW VWHS GUDZV RQ WKH AQGLQJ RI VWXGLHV VKRZLQJ WKDW DG
transportation capacity facilitates higher density urban developme nt with . q

reduced need for parking. At an urban level, public  transportation ridership
FRUUHODWHY ZLWK SRSXODWLRQ GHQVLW\ VXI
WUDQVSRUWDWLRQ:-V PRGH FDSWXUH WUDQVO
residents persquare mile over the entire city. How ever, that relationship can

run both ways — although public transportation faci litates higher density,

higher density can require more public transportati  on. Aso, population

density changes occur gradually overtime, and dep ends on the rate of

urban development. To allow for these factors, the restof this section

XVHV WKH PRUH FRQVHUYDWLYH DVVXPSWLRQ

residents per square mile.

11 7KH DYHUDJH SRSXODWLRQ ZHLJKWHG GHQVLW\ RI 8 6 PHWUH




May 2014

7KH IROORZLQJ HI[DPSOH LOOXVWUDWHY WKLV HI
LQ 6HFWLRQV WKH VFHQDULR IRU LQFUHD
LQYHVWPHQW ZRXOG WUDQVODWH WR DQ DGGLW|
trips peryearin 2030, 59 percent of which occurd uring commuting periods.
&RQYHUWLQJ WKLV WR GDLO\ WULSW HIUNOSH/UUZRR
switching from auto to public transportation, there by boosting the U.S. public
WUDQVSRUWDWLRQ PRGH VKDUH IURP SHUFHQW
cited in the preceding paragraph, this 3 percentage pointincrease in public
transportation’s mode share could (in the long run)  help to boost effective

urban density by 300 people persquare mile.

7KH VHFRQG VWHS GUDZV RQ AQGLQJV IURP VWX (
population density enables greater economic product ivity by expanding the

size and diversity of labor and customer markets av ailable to businesses.

Continuing the example, a 5 percentincrease in eff ective population density
WUDQVODWHYVY WR D SURGXFWLYLW\ JURZWK RI
peryear. Extrapolating these results to the 50 lar gest U.S. cities (based on

city size) yields additonal U.S. productivityin 2 030 of about $5 billion from

increased public transportation investment.  *?

TCRP Project H-39 utilized statistical analysis of  transit service, center city

employment density and productivity to generate a s imilartype of conclusion.
BHVXOWY RI WKDW VWXG\ LOQOGLFDWH WKDW D S
OHDGV WR DQ DYHUDJH RI PLOOLRQ RI DGGHG
metropolitan area. Factoring up that result for 50 metropolitan areas, and a

25 percentdifference in transitridership among th e two scenarios (after 20

years), leads to an estimated long-term productivit yimpactin the range of

ELOOLRQ

3.7 Overall Economic Impact of Costand Productivit y Changes

Direct Economic Impact. The impact of public transportation inve stment

on both new public transportation passengers and co ntinuing automobile
WUDYHOHUV ZDV VKRZQ LQ 6HFWLROMHFWLRQWR
the estimate was made that the average household ab le to reliquish a car

DV D UHVXOW RI HQKDQFHG WUDQVLW DFFHVV ZR
represents money returned to them foruse on other household expenditures.

JRU WKRVH ZLWK ORZHU UDQJH RI LQFRPHV WKL
providing an enormous gain in their purchasing powe .

In addition to the economic gains to public transpo rtation passengers
HVWLPDWHG LQ VHFWLRQ WKH DQDO\VLV LQ
gain to remaining automobile drivers. That gain ave rages $2.90 perone-way

12 The 3 percentelasticity of productivity with respe ctto population market size and density is the low
HQG RI WKH SHUFHQW WR SHUFHQW UDQJH IRXQG LQ SDVW VWXG
Urban Agglomeration Economies, Regional Science and Urban Economics, 39,2009).

13 Chatman, et al., Methodology for Dete rmining the E conomic Development Impacts of Transit Proje cts,
TCRP Web Document #56, 2012.
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SXEOLF WUDQVSRUWDWLRQ WULS RU DERXW SHU \HDU 7KLV LV E
round trips, or 500 one-way trips, peruserperyea r) Thus, each additional

person traveling by public transportation saves cos ts to themselves plus

FRVWYV WR UHPDLQLQJ DXWRPRELOH WWODYHOHUY DYHUDJLQJ SHU
course, the preceding effects are justthose accrui ng to travelers. Additional

LPSDFWYV GLVFXVVHG LQ 6HFWLRQ FDQ IXUWKHU LQFUHDVH EXVLQHYV
and enhance the nation’s cost-competitiveness, lead ing to greaterincome

growth.

Broader Long-Term Effects on Income and Productivit y. The long-term access
and cost savings for travelers addressed in this ch apterlead 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 carown ership costs, which they
can use to purchase otherconsumer products and ser vices as they desire.

* Travelers who continue to commute to and from work by automobile can also
EHQHAW IURP UHGXFHG SHDN SHULRG WUDIAF FRQJHVWLRQ ZKLFK OHDGYV '
savings in automobile operating costs. Households ¢ an use the savings to
purchase otherconsumer products and services as de sired (and have more
leisure time).

* Businesses that pay higher wages to attract workers  in congested areas can
SRWHQWLDOO\ VDYH RQ WKDW ODERU FRVW SUHPLXP DV WUDIAF FRQJHVWL
growth of that congestion) is reduced. The neteffe ctis a reduction in the cost
of doing business. This represents an improvementi n business productivity
(i.e., the output/ cost ratio), which can make affec ted businesses more cost
competitive in global markets. However, the reducti on in wage premium also
offsets part of the household savings in commuting cost.

c %WXVLQHVVHV LQ XUEDQ DUHDYV EHQHAWLQJ IURP IDVWHU DQG OHVV FRQJHYV
commuting periods can also gain productivity as ar esultof gaining access
to larger labor markets with more diverse and speci alized skills. (This is
sometimes referred to as “agglomeration economies.” ) Thattoo can make
affected businesses more cost-competitive in global markets.

* Ataregionallevel, business growth may occurinso faras the greater
productivity and changes in consumer spending lead to more business sales
and attraction of new business activity thatsells  products to elsewhere
within the U.S. and abroad. However, at a national level, business growth
can onlyoccurinsofar as businesses with enhanced productivity are able to
serve a larger export market (due to enhanced cost- competitiveness) ora
larger domestic market (resulting from higher dispo  sable income levels, as a
consequence of productivity increases).

* Ataregional level, business growth due to costsa vings may lead to further
economic impacts through indirect (supplier) and in  duced (worker re-spending)
effects. However, at a national level, business gro wth can only occurinsofar as
businesses are able to increase productivity or sel |to intermational markets.
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These broader economic impacts were calculated usin g the TREDIS economic

impact modelto trace how changes in household spen ding patterns

DQG EXVLQHVV FRVWYV ARZ WKURXJK WKH HFRQRI

econometric equations to representindustry growth  responses to price

and cost changes (“elasticities”), and effects of r egional changes in travel

time reliability and labor market access on busines s productivity over

time. However, the modelis not able to estimate ho w improved business

cost competitiveness will affect growth of internat  ional exports in a rapidly

changing global economy. The economic impact analys is process was

conducted by comparing the two scenarios thatwere introduced in Section
DQG FRQWLQXHG LQ 6HFWLRQV 2

(1) A“Base Case” (“current trend” scenario) in which  public transportation
ULGHUVKLS JURZV DW DQ DYHUDJH UDWH ®RH[W SHU
years, based on continuation of recentinvestment| evels to support modest
growth, and

(2) A*Doubling Ridership” scenario in which annual ex penditures on public
WUDQVSRUWDWLRQ DUH LQFUHDVHG E\ DQ DGGLWL
GROODUYV UDLVLQJ SXEOLF WUR @OVS RY MWIDMIIHR C
of 3.53 percent peryear over that time period.

The difference between these two scenarios increase s overtime and
DFFXPXODWHY VR WKDW WKH GRXEOLQJ ULGHUYV
public transportation trips per year in the twentie th year (and up to 22 bilion

less automobile VMT in that year) than would exist  with the “Base Case”

scenaro.

To calculate these broader, long-term impacts, the economic impact model
accounts fortransportation cost reductions accruin g to public transportation
passengers and peak period automobile travelers, as well as additional
business productivity achieved as a result of expan ded labor marketaccess
and reduction in worker wage premiums. ftalso acco unts forreduction

in demand for U.S.-made petroleum products and tire s under the public
transportation inve stment alternative. In addition, the modelaccounts for
effects on business suppliers and income re-spendin g, but assumes that
indirect and induced effects of cost changes lead t o reallocations among
industry sectors at a national level (ratherthan f  urther multiplier effects on
JURZWK VLQFH WRWDO HPSOR\PHQW LV A[HG E\

The estimated long-term economic impacts on income and productivity

DUH VKRZQ LQ ([KLELW 7KH\ UHAHFW FKDQJH
income and business income that are a directconseq uence of greater public
transportation availability. Those changes canlead to even broaderimpacts

on the economy insofar as they spur shifts in busin ess investment and

location decisions, affecting labor markets and res ource use. However, the
broaderconsequences are more speculative and are n ot estimated here.

7KH ORQJ WHUP LPSDFWV VKRZQ LQ ([KLELW L
scenarios and thus should be interpreted as illustr ative of the magnitude
of potential long-term economic impacts thatcan be enabled by a major

- increase in public transportation investment. Since  theyare builton 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 | imitations of currently

available data. They can also be viewed as a demons tration of a broader
methodology that can be applied in the future as im proved data sources and
improved scenario forecasts become available.

$OWRIJHWKHU WKH ORQJ WHUP FKDQJHV LQ GLVSRVDEOH LQFRPH WRWI
peryearbythe year2030. Thatrepresents more tha n double the assumed

DQOQXDO LQYHVWPHQW RI ELOOLRQ SHU \HDU 7KH HFRQRPLF LPSDF
LQ WKH WZHQWLHWK \HDU LV HTXLYDOHQW WR PRUH MREV +RZHY
actual job creation will depend greatly on how thes e changes affect national

business competitiveness in global markets, as well as future rates of

unemployment, labor force growth and changes inrea |wage rates.

The estimated economic impacts presented in this ch apter represent the

HFRQRPLF HIAFLHQF\ DQG SURGXFWLYLW\ EHQHAWV DYDLODEOH XQGH
enhanced investment scenario for public transportat ion. These performance

HITHFWV DUH RQO\ SDUW RI WKH VWRU\ 6HFWLRQ HVWLPDWHY WKH PF
stimulus effects associated with spending on public transportation capital

and operations expenditures.
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([KLELW (VWLPDWH RI 6FHQDULR ,PSDFWV RQ WKH (FRQRP\
Difference between “Cument Trend” Scenario and “Do  ubling Ridership” Scenario
HITHFW RI LQYHVWLQJ ELOOLRQ SHU \HDU

Annual M agnitude of Change
After 20 Years*

Form of Impact

Households: Disposable Income +18.4 billion
from cost savings to public transportation passe ngers ( + $6.8 bilion ) (A)
from savings in auto user operating costs ( + $6.2 bilion ) (B)
from savings in auto ownership costs ( + $5.4 bilion ) ©
| |
Business: Productivity + $10.1 billion
from labor market access enhancement ( + $5.0 bilion ) (D)
from auto/truck operating cost re duction ( +$5.1 bilion ) (BE)
./ [ |
Tax Impacts + $4 .4 billion
from Federal Tax Reve nue (+ $3.3 bilion) P
from State & Local Tax Reve nue (+$1.1 bilion) (F)

Economic Impact

Total House hold and Business Impact + $28.5 bilion (G)
(TXLYDOHQW -RE %HQHAW 410,820 (H)
$00 IXWXUH \HDU GROODU DPRXQWY DUH H[SUHVVHG LQ FRQVWDQW GROODUYV

(A) Cost savings to public transportation passenger s is calculated in section 3.4.

% 21 WKH WRWDO FRQJHVWLRQ UHGXFWLRQ EHQHAW FDOFXODWHG LQ VHFWLRQ W K
EHQHAW LV DOORFDWHG WR EXVLQHVV SURGXFWLYLW\

& $XWR RZQHUVKLS FRVWY DUH FDOFXODWHG LQ VHFWLRQ WKH AJXUH VKRZQ KHU}
realize d.

(D) The labor market scale/agglomeration effecton productivity is e stimated in section 3.6.
( 7KH EXVLQHVYV FRVW UHGXFWLRQ EHQHAW LQFOXGHYV ERWK EXVLQHVY WUDYHO FRVW
HVWLPDWHG WR EH SHUFHQW Rl WKH WRWDO FRQJHVWLRQ UHGXFWLRQ EHQHAW FDOF
) 7D[ LPSDFWV DUH OLNHO\ WR EH VLIQLAFDQWO\ RIIVHW E\ UHGXFWLRQV LQ VDOHV R
(G) Calculated as the sum of household disposable i ncome and business productivity cost savings.
(H) The actual realization of jobs and associated w ages wil depend on future workforce growth, unempl oymentrates and business
competitiveness in global markets.

,Q LOQOWHUSUHWLQJ ([KLELW LW L Vf dhéh& Rilhid DoQid\d witl/ rEhip@rig Miskde dsRalX dr
issues: markets.

(1) These term impact estimates include only the effec tof ) 7TKH EHQHAWYV RI LQFUH DVHG‘ SXEOLF
long-term transportation changes; they do notinclu de UHGXFHG DXWRPRELOH WUDIAF FRQJF
the effect of ongoing transportation capital invest ment that longerterm impacts (beyond year 20) wil be e ven
DQG RSHUDWLRQV VSHQGLQJ DV GLVFyewssHap thoep shaD IS ig/feryear 20.

(2) These estimates may be regarded as conservative (4) 7KLV DQDO\VLV FRXQWV RQO\ LPSDF
since they do notinclude impacts of likely additio  nal LQ WKH HFRQRP\ W GR QRW LQFOXGH
cost savings associated with reduced parking costs or VRFLDO EHQHAWYV IRU FDUOHVV KRXVI
possible additional reductions in automobile VMT, a nd RI EHQHAW WKDW GR QRW G‘L UHFWO\ |
they only include a portion of the potential implic  ations WKH HFRQRP\ $ IXOO EHQHAW DQDO\\

assess those additional impacts.
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Spending Impact

Whereas the prior chapter examined how the facilti es and services that

are enabled or created by spending on public transp ortation capital and
operations can lead to cost savings and productivit y growth for the economy;,
this chapter examines the shorterterm role of that  spending in supporting
transportation-related jobs.

7KLV FKDSWHU LV RUJDQL]JHG LQWR AYH SDUWYV

. '"HAQLWLRQV 'LUHFW ,QGLUHFW DQG ,QGXFHG (
* 4.2 Mix of Capital and Operations Inve stment.

* 4.3 Economic Impact Mode ling.

* 4.4 Overall Economic Impact of Money Flows.

* 4.5 Impact by Industry and Occupation.

'"HAQLWLRQV 'LUHFW ,QGLUHFW DQG

Capital investments in public transportation are ma  de to accomplish one of
three objectives:

* New system investments, with expenditures forland  acquisition, engineering
and all necessary system components;

* Modemization, with expenditures forreplacementor  rehabilitation of system
components atthe end of their useful lives; and

* Expansion, with expenditures for additions to exist ing services. The scope and
range of expenditures for expansion projects vary g reatly.

Forallthree classes of objective, capitalinvestment LV GHAQHG WR LQF
GHYHORSPHQW RI IDFLOLWLHV 2LQFOXGLQJ SU

stations, maintenance buildings, right-of-way route s, power generation plants,

etc., and (2) purchases of equipment — passenger ve hicles (e.g., buses,

trains) and supporting control and operations equip  ment. In addition, there

is ongoing spending on operations and maintenance of public transporta tion

systems, including bus and train services, maintena nce activites and

administration.
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Labeling Economic Impacts. Both capital and operations spending on public
transportation lead to impacts on the economythrou gh three categories of
economic impact. They are:

(a) “Direct” effects on workers and businesses engaged in the manufactur ing of
vehicles and control equipment, construction of gui deways (tracks and special
lanes) and station facilties, and operation of pub lic transportation services;

(b) “Indirect” effects  on supporting industries, i.e., those thatsupply goods
and services to enable the direct spending — includ ing workers in industries
supplying the engines, equipment parts, and the ste el, concrete, wood and
plastic materials that are needed for building vehi  cles, guideways and station
facilties; and

(c) “Induced” effects on the re-spending of workerincome on consumergo ods
and services — including food, clothing, shelter, r ecreation and personal
services.

These economic “effects” can be viewed as indicator s of the broaderrole of
public transportation in a regional or nationaleco  nomy, as they show how
investment in public transportation also helps supp ortjobs and income in
otherindustries. They can also show how increased public transportation
spending can accelerate job growth in the economy, as long as there are
VXIAFLHQW ZRUNHUV WR AOO WKH QRE MREEWUZLWKRXW WKH GLVSODFHF
existing jobs. And as long as there are workers ava ilable for new jobs,

then an increase in public transportation spending can have veryre al

“multiplier’ effects, as itleads to more jobs not onlyin the construction

DQG WUDQVSRUWDWLRQ LQGXVWULHYVY EXW DOVR LQ RWKHU LQGXVWUL
indirect and induced impacts.

OL[ RI &DSLWDO DQG 2SHUDWLRQV ,QYHVWPHQW

Total U.S. Spending Mix. Investmentin public transportation capital and
operations lead to very different forms of job and income generation,
and affect very different industries in the economy . Forthatreason, itis
LPSRUWDQW WR FRQVLGHU ERWK IRUPV RI LQYHVWPHQW ([KLELW \Y
products and services now being purchased as capita |investmentin public
WUDQVSRUWDWLRQ LQ WKH 8 6 ([KLELW DOVR VKRZV WKH PL[ EHWZ
and operations at a national level. The mostrecen tdata from APTA (as of
LQGLFDWHYV WKDW SHUFHQW RI DOO SXEOLF WUDQVSRUWDWLRQ L
foroperations and maintenance of existing systems, while 29 percentis for
capital investmentin 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 transportatio  n on capital expenditures

and preventive maintenance. However, the latterwo uld actually be described

as operations in the federally required standard ac  counting system.

$FFRXQWLQJ IRU WKDW IDFW LQ IHGHUDO AVFDO \HDU SHUFHQW
DVVLVWDQFH IRU SXEOLF WUDQVSRUWDWLRQ ZDV IRU RSHUDWLQJ H[SH
WKH VWDQGDUG DFFRXQWLQJ VA\VWHP DQG SHUFHQW ZDV IRU FDSLWD
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([KLELW
Components of Capital Inve stment in Public Transpor tation in the U.S., 2011

Construction capltal Spe“dlng
of Buildings Purchase of
and Related Buses
Facilities 20% Purchase of
27% Rail Vehicles
8%

Construction
of Guideways

(rail lines or Purchase of

busways) Supporting
32% Equipment
13%
Source: 2013 APTA Fact Book, Appe ndix A.
Z2727Z DSWD FRP UHVRXUFHV VWDWLVWLFV 'REXPHQWY )DFW%RRN J)DFW %RRN $S!
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([KLELW
OL[ Rl 3XEOLF 7TUDQVSRUWDWLRQ &DSLWDO DQG 2SHUDWLRQV 6SHQGLQJ

% of Capital % of Total
Spending Spending
Purchase of Buses
Purchase of Rail Vehicles
Purchase of Supporting Equipment
Construction of Guideways (rail ines 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, Appe ndix A
KWWS 777 DSWD FRP UHVRXUFHY VWDWLVWLEY 'REXPHQWY )DFW%RRN )J)DFW %RRN $SSHQGL]J[ ¢

Compared to the earlier2009 study, these newerdat a shows a small
LQFUHDVH LQ WKH VKDUH RI VSHQGLQJ JRLQJ WR EXVHV IURP SHUI
small decrease in spending shares forthe othercat egories.

(FRQRPLF ,PSDFW ORGHOLQJ

Calculation of Overall Impacton Jobs. The estimates of job impactused for

this study utiize a methodology similarto thatco  mmonly used to calculate

the job impacts of highway construction and airport  operations. The

PHWKRGRORJ\ XVHV D QDWLRQDO HFRQRPLF PRGHO WR WUDFN WKH
mix of direct expenditures, (2) assess the porton 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 cument analysis

LV EDVHG RQ HVWLPDWHY WKDW SHUFHQW RI WKH FRQWHQW RI SXEO
YHKLFOHYV SHUFHQW RI WKH FRQWHQW RI VXSSRUWLQJ HTXLSPHQW

of the track material is made in America.

([KLELW VKRZV WKH HVWLPDWHG EUHDNGRZQ RI MREV JHQHUDWHG L
direct, indirect and induced effects, for both tran  sit capital and operations

spending. The lower end estimate comes from nationa laccounts of the

IMPLAN input-output model, while the higherend est  imate includes

consultant estimates of added effects caused by: (a ) dynamic impacts of

added transportation spending on increasing wages a nd tax revenues over

time, and (b) jobs associated with equipmentthati s 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 Bilion Dollars of S pending on Public Transportation

Job Generation Capital Spendin Operations Spendin National
per $ Billon of Spending P P g P P g Average
2 2 2

Direct Effect

Indirect Effect 2 2 2
Induced Effect 2 2 2
Total Jobs 2 2 2

Recommended Value for Use

Source: Calculations by EDR Group based on IMPLANm odel, 2011 prices.

7KH AQGLQJV VKRZQ LQ ([KLELW VKRZ WKDW WUDQVLW LQYHVWPHQW
areas, including not only highway operations, buta Iso defense, energy, water, and tax reductions int erms of stimulus
forthe overalleconomy.

([KLELW
Comparative Job Creation of Different Types of Publ ic Outlays

Jobs per

Expenditure Type $Billion Source Year Notes
Outlays

Highway operations FHWA - Freight Management and Operations 2000 A

Department of Economics and Politcal Economy Resea rch
Defense . 2007 (B)
Institute, Umass Amherst

Tax cuts for personal Pollin and Garret-Peltier, Department of Economics  and Political 2007 ®)
consumption Economy Research Institute, UMass Amherst

Heintz, Pollin and Garrett-Peltier, cited by Victor  ia Transport
Energy y P 2009 (©

Policy Institute

Heintz, Pollin and Garrett-Peltier, cited by Victor  ia Transport
Water _ ) y P 2009 ©)
Policy Institute

$ +LIJKZD\ 2SHUDWLRQV 6SHQGLQJ DV D &DWDO\VW IRU -RE *URZWK DYDIKIDEBRISD W IKADWESR SR S KV
% 7KH 8 6 (PSOR\PHQW (IIHFWV RI OLOLWDU\ DQG 'RPHVWLF 6SHQGLQJ 3ULRULWLHY DYDLODEOH
(C) How Infrastructure Inve stments Support the U.S. Economy: Employme nt, Productivity and Growth, Poli  tical Economy Research In stitute (www.peri.umass.

HGX IRU WKH $OOLDQFH IRU $PHULFDQ ODQXIDFWXULQJ DYDLODEOH DW ZZZ DPHULFDQPDQXIDFW
AQDOMDQ BQHZ SGI UHIHUHQFHG DW KWWS ZZZ YWSL RUJ HFRQBVWLP SGI
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Variation in Economic Impacts Over Time.  The estimated ratios of jobs

generated per billon dollars of spending thatare  shown here differ from prior

studies. In general, these ratios tend to decrease overtime fortwo reasons:

* The costof paying workers tends to rise as worker productivity increases and

DV WKH EX\LQJ SRZHU Rl WKH GROODU LV HURG
productivity also means that fewer workers will be needed to provide the same

services.

* The use of advanced equipment and material technolo gies — which affect the
non-labor share of total costs — continues to rise  overtime. As spending on

automated fare collection and control systems incre ase, the need forworkers to

manually provide these services is reduced.

There are several additional factors that also caus e these job generation

ratios to vary overtime:

* Increasing globalization of trade tends to intoduc e more options for foreign-

sourced parts and materials (which do notgenerate jobs in the U.S. economy).

However, that trend can be mitigated through polici es encouraging “made in

America” purchasing.

* The job generation ratio for operations spending go es down as fuelcosttakes
a greater share of the money spent, particularly wh  en the fuels are foreign-
sourced petroleum products. However, job impacts ca n be increased if there is

further switching to biodiesel and natural gas fuel s (which are primarily made in

the U.S.).

* Economic impact models are gaining precision and de tail about parts and
material purchasing overtime, which have tended to  reduce job impact

estimates as the models incorporate greaterrecogni tion of needs for highly

specialized parts that may not be manufactured loca lly.

Variation in Economic Impacts by Region/ Area.  The job generation ratios

VKRZQ LQ ([KLELW UHSUHVHQW QDWLRQDO LPSDFWV RI SXEOLF WUD (

spending. The comesponding impacts forany given s tate, region, metro

DUHD RU FLW\ ZLOO EH ORZHU WKDQ WKH QDWLRQDO AJXUHV EHFDXVH

purchased equipment, parts and materials are typica lly produced within the

geographically smaller area of study. *

2YHUDOO (FRQRPLF ,PSDFW RI 6SHQGLQJ

Job Impacts of Aternative Investment Mixes. ([KLELW VKRZV KRZ

the job generation ratios vary depending on spendin g mix. Agiven level
of operations spending generates more jobs than equ ivalent spending
on capital investment because operations is more la borintensive, while

capital investment requires more purchases of manuf actured 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

15HJLRQDO HFRQRPLF PRGHOV VXFK DV ,03/$1 DQG 5,06 ,,

RU EURDGHU HFRQRPLF DQDO\VLV V\VW

5(0, bQG 75(',6 PD\ EH XVHG WR FDOFXODWH LPSDFWV IRU VPDOOHU VXE QDWLRQDO UHJLRQV



the long term without upgrading or replacing some e quipment and facilities.
Combined, public transportation spending in the U.S . is estimated to generate
DURXQG MREV SHU ELOOLRQ RI VSHQGLQJ
spending).

Federal Investment Impact on Jobs.  Public transportation in the U.S. is

funded by a combination of rider-paid fares, locall state revenue sources,

federal funding and other sources. To assess the n umberofjobs supported

just by federal investment in public transportation ,itis necessaryto
UHFDOFXODWH WKH MRE AJXUHYV XVLQJ WKH VSHI
forfederal funding. As previously noted, federal funding is focused on capital
investment and preventive maintenance, butusing th e federal standard
DFFRXQWLQJ V\VWHP WKDW ZRXOG WUDQVODWH
capital expenses and 35.7 percentgoing foroperati ng expenses. That mix
VXSSRUWY DQ HVWLPDWHG MREV SHU ELOOL
public transportation.

([KLELW
Jobs Generated in the U.S. perBilion Dollars of | nvestmentin Public Transportation,
IRU $SOWHUQDWLYH &DSLWDO 2SHUDWLQJ OL[HV 3U

Spending Mix Job Impact per Billion
Category . . .
(Capital / Operations) Dollars of Spending
Capital Inve stment Only
Operations Investment Only

National Total Inve stment*

Federal-Aid Inve stment Mix
* National total include s spending by allfederal, state and local public transportation
agencies and companie s within the US.

Source: Calculations by EDR Group based on MPLANm odel, 2011 prices.

Other Impacts on Wages, Value-Added and Output. The economic impact
of investmentin public transportaton occurs inth e form of an increase in
economic “activity” which can be measured in severa |differentways. They
are:

* Total business output (volume of business revenues orsales).

* Total GDP (gross domestic product; also referred to as “value added,” it
UHSUHVHQWY EXVLQHVV SURAW DQG SHUVRQDO LQ

7TRWDO ODERU LQFRPH SDLG L H ZDJHV DQG EHQF

* Totaljobs associated with that laborincome.

Job impacts are usually of mostinterestto the gen eral public, partly because
they are an understandable unitof measurementand often the mostdirect
objective. However, itis importantto note thatth  ese are altemative units of
measurement of the same fundamental economic impact s, so theycan never
be added together.
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([KLELWYV DQG SUHVHQW WKH FDWHJRULHY RI HFRQRPLF LPSDFWYV
of the results perbilion dollars of investments o rspending. The broadest
measure is business output (sales volume), which sh ows an average of $3.00

impact perdollar of public transportation spending . The impact measure

preferred by most economists is GDP (Gross Domestic Product, also referred

WR DV "YDOXH DGGHGu ZKLFK VKRZV DQ DYHUDJH RI RI FKDQJH St
RI LQYHVWPHQW *'3 FRQVLVWY RI ODERU LQFRPH DQG QHW FRUSRUDW!
DGGLWLRQ DQ DYHUDJH RI MREV DUH JHQHUDWHG LQ WKH 8 6 SHLU

dollars of investment. Itis importantto note tha tthese numbers indicate the
VFDOH RI VKRUW WHUP VSHQGLQJ LPSDFWV RQ WKH HFRQRP\ DQG DUH
FRVW UDWLRV ZKLFK IRFXV RQ ORQJ WHUP SURMHFW EHQHAWV

([KLELW (FRQRPLF ,PSDFW RI 6SHQGLQJ RQ 3XEOLF 7TUDQVSRUWDWLRQ LQ
LQGLUHFW DQG LQGXFHG LPSDFWV SHU %LOOLRQ RI VSHQGLQJ

Economic Impact Per $ Billion Per $ Billion Per $ Billion

of Capital of Operations of Average

Investment Investment Investment
Output (Business Sales) $2.9 bilion ELOOLRI bilion
GDP (Value Added) ELOOL RO bilion ELOOLRQ
Laborincome $0.9 billion ELOOLRQ ELOOLRQ
Tax Revenue (fed, state, local) milion $500 milion millio n

Jobs (Employment)
Source: Calculations by EDR Group based on IMPLANm odel, 2011 prices.

([KLELW 5DWLRV RI 2XWSXW 9DOXH $GGHG *'3 DQG ,QFRPH ,PSDFWV SHU
Public Transportation Inve stment

Business Output
Value Added (GDP)

Capital Spending Operations Composite Household Income
spending Spending

6RXUFH ([KLELW



Tax Revenue Impacts. Abreakdown of the comesponding tax revenue impact s

R ELOOLRQ RI SXEOLF WUDQVSRUWDWLRQ LQY
Amost three-quarters of these tax revenues are gen erated as a consequence

of additional laborincome; the restis generated a s a consequence of

additional business activity.

([KLELW 7D[ BHYHQXHV *HQHUDWHG SHU  %LOOLRC
,QYHVWPHQW LQ PLOOLRQV RI GROODUYV

Federal Tax State & Local Tax

Tax Revenue Type Revenues Revenues
($ Millions) ($ Millions)
&RUSRUDWH 3URAWY DQG 'LYLGHQG 7D[HV

Personal hncome Tax

Sales and Property Taxes $ 0

Social Security Contributions

Other Taxes and Fees $ 20
Subtotal

Grand Total Tax Revenues ($ Millions) $ 432

Source: Calculations by EDR Group based on IMPLANm odel, 2011 prices.

,PSDFWV E\ ,QGXVWU\

Breakdown of Impacts by Industry.  The job impacts shown eatlierin

([KLELWYV DQG FDQ EH IXUWKHU GLVDJJUHJIL
occupations. Abreakdown of national job impacts b y majorindustry group

LV VKRZQ LQ ([KLELW RQ WKH QH[W SDJH 7KH
VKRZQ LQ WKRVH FKDUWY DQG WDEOHV UHAHFW\
factors:

* The direct investment mix for capital and operations — which in this case is
primarily construction services; manufacturing of b uses, trains, tracks and
equipment; and govemment-owned public transportati  on services (as shown in
([KLELW 7KLV KDV FKDQJHG VLQFH WKH ODVW

* The locally-made portion of those manufactured prod ucts and services — which
LQ WKLY FDVH PHDQV WKH 8 6 VXSSOLHG SRUWLRC
WUDQVSRUWDWLRQ RSHUDWLRQV SOXYV SHUFHQW
VWRFN DQG SHUFHQW IRU FRQWURO HTXLSPHQW

* The indirect effect on orders to their suppliers, which the nationali  nput-output
table shows are distributed across a broad range of industries. For capital
investment, the indirect effects are concentrated i  n manufacturing of building
materials and equipment, associated transportaton  and wholesaling, plus
DGPLQLVWUDWLYH SURIHVVLRQDO DQG AQDQFLDO
the indirect effects are concentrated in profession al and administrative
services, vehicle replacement parts manufacturing, wholesale trade and
petroleum products.
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e The induced effect on worker spending of the additonal wages, which  the
national input-output table shows are distributed a  cross a very different range
of industries — primarily retail trade, re staurants and lodging, personal services,
KHDOWK VHUYLFHVY DQG AQDQFLDO VHUYLFHYV 7KLV HIIHFW FKDQJHV IURP
the average labor compensation perworkerin each U .S. industry changes, and
WKH LQSXW RXWSXW PRGHOV UHAHFW VXFK FKDQJHV

([KLELW
-REV SHU %LOOLRQ RI 3XEOLF 7TUDQVSRUWDWLRQ &DSLWDO ,QYHVWPHQW E

Transportation & Arts, Entertainment
Wholesale Trade Warehousing & Recreation
3% 3% 1%
Real Estate & Rental Other
3% 6%

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%

M aunfacturing

Retail Trade 16%

7%

7KLV FKDSWHU TXDQWLAHY WKH HFRQRPLF HIIHFW Rl VSHQGLQJ PRQH\
transportation capital needs and operating expenses . To offera more

FRPSOHWH SLFWXUH RI WRWDO LPSDFWV RQ WKH HFRQRP\ WKH AQDO F
report presents these stimulus effects along witht he cost savings and

productivity impacts calculated previously in Chapt er3.
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Conclusion

Total Impacts on the Economy

TRIHWKHU WKH UHVXOWY SUHVHQWRIGW § KRZD SW
WKDW WKHUH LV VLIQLAFDQW HFRQRPLF JDLQ DY
investment, both from stimulus effects and from lon g-term effects on national
SURGXFWLYLW\ ([KLELW SUHVHQWY WKH WRW|
public transportation ridership. These impacts are derived from two

SURFHVVHYV WKH HITHFW RI HQKDQFLQJ wuDQ"
which affects household and business operating cost s (portrayed in Exhibit
DQG WKH HITHFW RI VSHQGLQJ RQ SXUFKD

DQG FRQVWUXFWLRQ DFWLYLWLHY SRUWUD\HG L
indicates that the impacton U.S. annual GDP can ex ceed $52 bilion by year

20. Thatis over 3.7 times the annual investmenti n thatyear. The impact will

be smallerin earlier years and potentially greater  in later years.

W LV LPSRUWDQW WR QRWH WKDWWKH DQDO\VL\
show the potential effect of additional investment  in public transportation

compared to not making any additonal investment. T hese impact numbers

do notincorporate any guess regarding how the mone ycould otherwise be

spent, though that must ultimately be a considerati  on in decision-making.

([KLELW 7TRWDO 6FHQDULR ,PSDFW $QQXDO (IIHFW RI 6SHQGLQJ DQG 7UDQV
Difference between “Cument Trend” Sce nario and “Do ubling Ride rship” Sce nario

Scenario Impact Imbact of Investment Impact of
(Added investment of P S eG4 Transportation System Total
$14.2 billion per year)* P g Change (B)
Value of Economic Impact ELOOLRQ \U E L G @423 @ilid i yr.
Wage ELOOLRQ \U ELOOLRQ \U

Job Equivalent
(see note C)

Comrresponding Tax Revenue ELOOLRQ \U ELOOLRQ \U
(see note D)

$00 IXWXUH \HDU GROODU DPRXQWY DUH H[SUHVVHG LQ FRQVWDQW GROODUV

$ &DOFXODWHG IURP ([KLELW HITHFW SHU ELOOLRQ RI VSHQGLQJ IDFWRUHG XS WR UHAHF
% )URP ([KLELW

& 7KH HTXLYDOHQW MRE EHQHAW UHAHFWV WKH QXPEHU RI MREV W\SLFDOO\ DVVRFLDWHG ZLW
LPSDFWV ZLOO GHSHQG RQ WKH KRZ WKH HFRQRPLF LPSDFWV OHDG WR VKLIWV LQ GHPDQG FF

(D) Tax impacts are likely to be partially offsetb yreductions in sales of gasoline, cars, tires and taxable services associated with auto use.
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2WKHU &0ODVVHYV RI %HQHAW DQG &RVW W LV LPSRUWDQW WR UHFRJQ
WUDQVSRUWDWLRQ KDV D ZLGH UDQJH RI RWKHU FRVWYVY DQG EHQHAWV
addressed in the analysis of economic impacts. They include the following:

* Finance: Public Transportation Fares and Operating  Subsidies. Public
transportation capital investments and operating co  sts 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 otherlocal and state tax mechanisms
including income and sales taxes. These costs may a Iso be considered in
EHQHAW FRVW VWXGLHV 7KH GLIIHUHQW RSWLRQV IRU UDLVLQJ IXQGV DOV
divergentimpacts on various economic sectors and p opulation groups, which
can also be studied. However, those issues are not addressed in this study,
because itis important to isolate how public trans portation investment and
spending affectthe economy separately from the iss ue of how the funding is
raised.

e )XOO 6RFLHWDO %HQHAWV 3XEOLF WUDQVSRUWDWLRQ FDSLWDO LQYHVWPI
FDQ DOVR OHDG WR D ZLGH UDQJH RI VRFLDO EHQHAWV WKDW DUH DOVR YI
residents of affected areas. These may include impa cts on energy use, air
quality, carbon emissions, health, equity, and publ ic costs associated with
land use and development patterns. All of these var ious types of impact, often
referred to as external impacts, can be assigned va lues and then considered in
EHQHAW FRVW VWXGLHY +RZHYHU LW LV LPSRUWDQW WR QRWH WKDW PDQ
external impacts are valued by “wilingness to pay” because theydo notdirectly
DIIHFW WKH ARZ RI LQFRPH LQ WKH HFRQRP\ $FFRUGLQJO\ WKHVH EURDGF
are notaddressed in this study, as this study seek s to focus on a separate issue
of how public transportation investment and spendin g affects the generation of
MREV DQG ARZ RI LQFRPH LQ WKH HFRQRP\

Summary of Findings

Overall, investment in public transportation infras tructure and services

FDQ EH H[SHFWHG WR FUHDWH HFRQRPLF HIAFLHQFLHV DQG MRE JURZW
HFRQRP\ ERWK IURP WKH VWLPXOXV RI WUDQVLW RXWOD\V DQG WKH P
economic conditions associated with transituse. M oreover, the long-term

economic payoffs for public transitinvestmentexce ed many other policy

DUHDV LQFOXGLQJ WKH OLNHO\ HIITHFWV Rl UHGXFHG WD[DWLRQ 6RPF
AQGLQJV RI WKH FXUUHQW VWXG\ LQFOXGH

e« 7KH UDWH IRU IHGHUDO IXQGLQJ RI SXEOLF WUDQVSRUWDWLRQ UHAHFWYV D
capital investment and preventive maintenance fundi ng as allowable by law.
8QGHU FXUUHQW IHGHUDO ODZ DQ HHWGWLEFBDWHGOOLRMREY DUH VXSSRUW
dollars of spending.

e« 7TKH QDWLRQDO UDWH FDQ YDU\ IURRQ GRW®DUV RMREV SHU ELOOL
VSHQGLQJ GHSHQGLQJ RQ WKH VSHQGLQJ PLJ 7KH ORZHU AJXUH KROGV IF
RQ FDSLWDO LQYHVWPHQWY YHKLFOHY DQG IDFLOLWLHYV ZKLOH WKH KLJK
for spending on transit system operations. In reali ty, itis notlogical to spend
money on vehicles and notuse them, noris itlogic alto operate vehicles forever
without any purchases of new equipment. Forthese reasons, the average rate
is a more meaningful number.



* Looking across the total outlays for public transpo rtation in the U.S. each year,

WKHUH LV DQ DYHUDJH UDWH RI DS RQRGIRMDOWWHOA R
public transportation spending (i.e., 22 jobs perm lion dollars of spending).

7KLV AJXUH LV EDVHG RQ WKH QDWLRQDO PL[ RI S)
DV RI W LQFOXGHV D GLUHFW HIIHFW RI VSHQ
manufacturing, construction and operations, as well as orders to suppliers or by
re-spending of workerincome on consumer purchases.

* The rate of jobs supported per bilion dollars of s pending will continue to change

every year, as prices change and technologies evolv e.

+ 3XEOLF WUDQVSRUWDWLRQ LV D FRVW HIAFLHQW L
tip—when accounting for the trips that assets will serve over their full lifetimes.

* Households that are able to relinquish a carand tr ansition to transit use in lieu

RI DXWR RZQHUVKLS FDQ VDYH DSSUR[LPDWHO\

7KH AQGLQJV VKRZ WKDW WKH QDWLRQ@DO HFRQR
mobility options to continue a growth trajectory. They also show that there

LV VLJQLAFDQW HFRQRPLF JDLQ DYDLODEOH IURT
investment. In the long term, a program of enhanced investment sustained

RYHU \HDUV ZLOO OHDG WR DQ DFNXFXBVWLRQ
include:

* An economic impact (change in investment spending a nd long-term cost

savings) that by the twentieth yearis 3.7 times th e amountbeing spent
annually.

* $Q LQFUHDVH LQ LQFRPH WKDW DW FXUUHQW ZDJF
DGGLWLRQDO MREV SHU ELOOLRQ LQYHVWHG $F
depend on the workforce availability and unemployme ntrate.
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he dual mode vehicle

Length mimlm ITE1m Max. acceleration 1,0 mis?
Width 265m Seating 100
Height 331m Standings 123 (4 Pers./m?)

‘Max. speed 100 kMM Voltage | 15KV AC und 750 V DC
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A Linha do Oeste Z como uma frvore s— com raiz

para dar fruto... Sen<o, seca e morre.

DR

aumento das externalidades negativas. _—
Por:Carlos Gaivoto* Com efeito, 0s custos dessas externalidade B
incidencia ou s<o responsiveis pelos dibcc,\
A Linha do Oeste Z uma componente essencial rerfegisss municipais e ao aumento da d'v, =
Oeste da Estremadura e na transieo entre o @¢t@siaidos feitos na Austrtlia, Canadt, Eu >
Estremadura e o Baixo Mondego, como nas li§akeamontam para uma afectas<o de 66% nt "-‘ !
sul com a ¢rea Metropolitana de Lisboa, ligandaaseptes municipais causados por aqueles ¢ i
pulas>es de virias cidades e sub-regies, evidesoimtidos. Como responder a isso? Como d
do virias potencialidades na mutualizas<o de tesfeg@slZbces e o peso da d'vida?
de passageiros e de mercadorias, como por éxeeglmda raz<o, Z considerar a Linha do
ao ampliar a sua interconectividade com pequeoameaxm dos actores principais nas estratZg 2 "
tens>es dentro das cidades e a interconex<o ales#énwgolvimento sustentivel, ou seja, comoRrede iaria do Oeste: sub-regido do Baixo Mond Rede

DR

eixos ferrovitrios. Como se faz isto e porque Zqusrrpara que os impactos negativos da disg g%
se tem feito isto? urbana, no contexto das alteras>es climitica /
Em primeiro lugar, ht tres razses para séodar jgsedvam com outra estratZgia de urbanismc a s
e vida ~ Linha do Oeste: a primeira, tem asvettreorsportes, podendo actuar com mais celer. T % /
designados Ocustos escondidosO (Hidden Costs)d'tiis peeblica de acessibilidade quer as\.\\ : M\( [ oL

pers<o urbana que afectam a economia e a darefgiso, quer na comunidade urbana ou a
populases (componente econ—mica); a segurdbdajma cidade.

dar a combater a carbonizas<o existente do sistema de

transportes ser demasiado elevada numa geofraffectie, a Linha do Oeste pode fornecer u
desloca»es urbanas cada vez mais complexa perardét@rnativa em relas«o ao que se passas
dispers<o (componente ambiental e alterasestolifagas cidades, desenvolvendo propostas
ticas) e a terceira, nageveio ordenamento dquenas extens»>es e servisos com 0 modo
territ—rio (componente energZtica; recursos fiaimaiom sub-redes B ver Figura, exploraded, 0T
D consumo de tgua e espao D e infraestrutoratema de capacidade intermZdia, mai i
Em segundo lugar, a linha do Oeste Z uma&ogmpthe permitirt responder, urgentemente
nente estratZgica do sistema ferrovitrio naciogakswes de ecologia urbana:
possibilidade de outras conex>es a capiteis de dist

numa l—gica de maior integras«o e coes«b teajithoiaesenvolvimento sustenttvel das pessq
e social sendo, tambZm, uma alternativa ~ mesoriEmias urbana, atravZs dum efectiva des
pendencia do autom—uvel, com a designadazarerda sociedade, o que signibca poder re¢
perabilidade ferrovitria e promos<o de proxinid#de e d'vida nos orsamentos municipais e a=
entre centros urbanos, combatendo a fragmenémego e o rendimento dispon’vel das p
territorial e a segregas<o social. melhorar as economias urbanas;

Em terceiro lugar, ela Z uma componente esttjtZgicaramentos de exploras<o e de invest
da descentraliza+<o, promovendo uma pol'ticadabifraestruturas existentes e das novas, =
ca dos 3C (Ocrescimento urbano em forma c@apactdar de vida, mudar cidadeO. Tram-Train regional de Kassel e o Car¢ai&raan
Oconex<o de infraestruturasO e Ocoordenas<o de go-

verno da comunidade intermunicipalO) e reféwéradmra, muitas cidades e regires preconif

o 2 =

contribuem para o desenvolvimento sustentéve$ googramas, continuam a haver desequil
territ—rio regional/nacional, melhorando o desevmespostas integradas para que esse objel
nho e a ebciencia do sistema de transportesdesenvolvimento sustenttvel seja atingido o r
pido poss’vel. No contexto actual de alteras
DAR VALOR E VIDA E LINHA DO OESTiticas e de descarbonizaso da sociedad|
tem virias leituras com virios compromisst
No que diz respeito ~ primeira raz<o, recoede-se glansformar o modo de produes<o e de cor
Portugal tem um problema estrutural grave caasadalternativas ~ sustentabilidade das ecofk8EYEHsIE(El
pelo modelo OcalifornianoO de territ—rio quiafosakes populasses. Curiosamente, porque a [l R s 8 7e)
senvolvendo: o Ourban sprawlO (a dispers<o zubast) associada ~ produs<o do espa<o e se
Com efeito, o crescimento urbano das celtinmesegsariamente com a articulas<o entre urbai
tro dZcadas, em mancha de —leo, baixou atdemspdate, interessa rever as condises em g
de mZdia populacional na faixa litoral do paisfa@strutura e equipamento de transporte
valores de 1,72 [hab./ha], bcando a Regi<o do@este ajudar a mudar a ter ganhos e bel .
com valores de 1,46 [hab./ha], enquanto, @ dippeasas populas>es, aumentando signibcatiy Z;oéi?:agéo bl
urbana na AML bca com 9 [h_ab/pa], numa ineaag_emdlbmdade_ soc_lal e a ebciencia ener(IEFHEEEARTIR M=y
grtPca de 3100kms2, superior * da regico dardigistetal do territ—rio. para o MSTS o
com 2486kms2. Ora, a terceira raz«o, Z precisamente a ex(
Ora, na ORegi<o do OesteO, essa dispers«o tel Lirdtasdo Oeste poder apresentar uma ¢ s
que agravam a economia da regi<o, em panEsildessa sustentabilidade para a regi«o, padgR&@e Porto M—s D Serra dos Candeeiros
das suas populas>es e das empresas que mpetgscéar-se como um actor no ordenamento do ter-

Mineito
do Lena

-1930-1945-

1 0 Tram-Train e o comboio. Uma imagem com os dois modos | Rede ferroviaria do Oeste: comboio e Tram-Tr:

DR

DR

Tram-Train em Bad Wildbad

implantam. A acentuar esta dispers<o e este dgrava- duma acessibilidade de valor acresceRigdmna Fotos. Para isso, a Linha do Oestgftec: aso da Regico central do Oeste (Bombar
mento de custos, Portugal escolheu o modeld-erradexo Bruta de Capital Fixo na sua compgengetguenas extens>es electribcadas (os tai€atutassia Rainha/Alcobasa/NazarZ com Peniche
de ocupas<o do territ—rio (modelo californianajegsdgocial, contribuindo para urbanismo co@gacere) para irrigar tecidos urbanos masdagoedho e Benedita) essa articulas<o ferrovitri
transporte baseado na rodovia que criou, por smaaecontririo do que tem sido o efeito da maneid—gica de mutualizar o servieo de comhigseajdwel para ser alternativa * rodovia, tambZm, 1
uma maior dependencia do autom—vel. PerBaliagsrs<o. De facto, do sistema ferrovitriochsedd-o Tram-Train e Cargo-Tram. de ser articulada com Tram-Train e o Cargo-Trg
que o PNPOT pudesse trazer uma estratZgiadtedmsZculo XIX, a Linha do Oeste Z um eixo estru- a regi«o e as cidades agradecem. O mesmo su¢
bate a esse modelo agregado e que represémtantene pode ajudar a desenvolver a Regise @@saso da Regi«o Oeste com a AML, essanirddregi«o norte da Estremadura (Leiria/Marit
problema grave econ—mica e estruturalmerseas ddades, bastando ter uma estratZgia dednectividade pode dever-se ~ polaridade d@ramle com Porto de M—s/Batalha e S<o Ped!
dispers<o urbana e o do recurso excessivo apesbiidade ferrovifria que lhe permita artic(daso de Torres Vedras, Mafra/Ericeira e MMeeibareo impede que haja essa articulas<o fert
autom—vel, sendo ambos, os principais factgressdmntros urbanos das virias sub-regi>esrDTvam-Train pode integrar essa rede e seruiegem modo Tram-Train. Pelo contririo, nuns
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W Anexo 3.2.1 - Linhas e Ramais com Trafego Ferrovidrio
REFER -
- ) =

DR

TITO SEMEDO
J. MOURA CAETANO
ANDRES ROMERO

FORCADOS AMADORES
PORTALEGRE
CASCAIS
TURLOCK

FRANCISCO PARALTA | PAULO LOUGAO| GEORGE MARTINS JR

Linha e Ramais em exploras<o, 2015 Franea - Automotora X 73.500 - SNCF

sos atZ Z recuperar o que aindzevelopmentO. Um caso de estrddoda a nossa atens<o, coniJA. N<o se est} perante umal
dZcada de 30 aifutionava Dao n'vel de pa’s, Z 0 que se passasoala Linha do Oeste. Sert gieeita VelocidadeO mas, est] 6 BONITOS TOIROS 6
ex: a Linha Porto de M—s - Seiatdds da Calif—rnia, em queesitelos atZ agora realizados, segué a interoperabilidade ferrovi
Candeeiros b (ver Figura). vendo projec»es demogrib caanaesta metodologia? Claro queuma, semente que pode dar ol

2050, passando dos actuais 4G+iestudos sem Vis<o EstratZgfoates, como alits, a regico do d
A EMANCIPA,JO FERROVIGRIAes de hab. a 60 milhses de halmaito menos sem haver a preocsgige plantar, se houver ramos X Gazeta bas ca[bas .
COMO ESTRATfGIA DE contririo de Portugal (10,5 milhesalele colocar o sistema ferrovithis na frvore. Sorteio de entradas duplas aos nossos assin
SUSTENTABILIDADE DAShab. a 8 milh>es em 20507?), desem melhor insers« urbana e criar Inscreva-se dia 10 de Agosto, o sorteio ser realizado no pr—prio di
CIDADES DO OESTE  volveu um estudo estratZgico de kishsuas extensses para que estatkhitp:/static.newclimateeconomy.ej EENTES (D SRS T (797)
ferrovitria nacional (Alta Velocidamte 3oresea. wp-content/uploads/2015/03/public-polici==
Numa antevis<o demogribcacom cerca de 700km entre S<o Diegie sentido, o eixo ferrovitrieetaurage-sprawl-nce-report.pdf Cazola das Caldas

PNPOT deixa-nos preocupadosgp@scramento/S<«o Francisco),Létha do Oeste, ter: de saber ingpesar dos compromissos internaci

este desaPo da demograba neuseo impacto do centrio OGyesar comboio (pesado) com o SisteoP21 (Paris) e da COP25 (Mar

pode deixar de articular com a kéanismO em comparaso camaale capacidade intermZdia (Teanvenant of Mayors, ONU/UNHABITAT A GAZETA DAS CALDAS TEM
talizas<o harmoniosa do territ—@¥eend SprawlO tinha ganhos Eiginie Cargo-Tram) pois, S— assis), Zontinua-se a investir em rodovi

do sistema de transporte urbandpsativos no que diz respeito ~ pgge-se pode retirar as pessoas dacaidamento peeblico e privado; a n« 9 3 A N O S -

burbano e regional. Este sistemdacacol—gica do consumo dat@wle;vel. Para isso, 0s virios ceaér@s TC com elevado n'vel de servie :

rece duma alternativa ao automgaa@nstrus<«o da habitas<o, saneebanos, sejam eles tur'sticos sjaenmenos dependente do autom—ve ACOMPANHE-NOS ATE AOS 100.
e o ferrovitrio deve assumir essmpoto, tgua e energia, alZm de begde intensa actividade econ—saiiegor a redus<o do volume de circul

sisco estratZgica, como se estt ad@#nos signib cativos no rendimmmecem um ordenamento em gi@etestacionamento autom—vel dent Assine a Gazeta por apenas
em virios pa’ses Europeus (A Frarfeaniliar e da sacede pceblicanpétaferrovitrio Z fundamentakigalies; a nco reduzir a velocidade de

construiu mais de 20 redes de e#floe<o signib cativa dos kms e @m0 0 Z na Regi<o de Karlsruheyemaas emissses de GEE e de CO2, r o 4 7 €

tricos em tantas cidades, nestess38ociais percorridos em autague-e sistema ferrovitrio Z integrahente aquilo que seria uma campan

anos) e que assumem as redesdemomeadamente, na reduscvels:til, servindo os objectivos déis«o zeroO (Zero emissses, Zero ac POR ANO!

rovitrias ligeiras de superf'cie, ammbust'vel, emiss>es de GEE eb@figmo e transporte sustent:veiero Desperd'cio. Continua-se a ign
um agente de urbanismo para sedrar- em Portugal n«o se tem ®or-isso, a proposta que se coleeassidade de elaboraso do PDU (i
rigirem os desequil’brios territoti@ido o crescimento da expangueles que querem ter um sisteea@cases Urbanas) e da Conta Pceb
e econ—micos. urbana e como Z um problemdegmvitrio como instrumento f8Rtema de Deslocases do sistema reg
Ora, esta Vis«o Estrat/gica carataral e grave, os casos de mdiasental desta estrat/gia de suwe cada comunidade urbana.

de metodologia de Planeamesittades Europeias e Asitticas ctamabilidade, ter<o que fazer meiiie OProsperity Without GrowthO
EstratZgico pois, ao colocar umgaiicem ter desempenhos com mais do que limitar a considerar @maJackson, 2009) e OA produso
blema de ordenamento do terfiiter-eP ciencia na utilizas<o dos $eeimrquia de rede como se trat@segpa-00O (David Harvey, 2005)

rio e de urbanismo para se assemirsos em articulas<o com odsigaa rede rodovifria com hierargyienttps:/urbanfootprint.com/

esse combate das alteras>es clierha de transporte ferrovitrio, wrestrutura, em que a classiP easestudies/vision-california/

ticas e melhores condi®»es de das respostas mais coerente eseofaz s— de acordo com volum@sudainability and City, overcoming au
e de trabalho, em simult%oneo, seguentes em relaso ~ maior iritéfego. Ter<o de fazer Planeamiiat@ependence® (Newman, P. and Keny
me-se uma gest<o integrada dogras<o e coes«o territorial e soci&ls#atZgico com instrumentos conmooo)

cursos naturais e de infraestrutar@gntrar uma solus<o ferrovifrimmDU (Plano Deslocas>es Urbam@s)ww.calthorpe.com/

a partir da melhor deb nis«o dosedgratZgia de resposta s alteraeas ECOT (Esquema de Coeregigial-corridor-planning

signados OTransit Corridor Livabliityflicas e no desenvolvim@etuitorial), como se faz, por exem-

e de polticas de OTransit Orientstentivel do pa’s pois, elas npiwe-em Franea, na Alemanha, HdsC em Transportes (IST,199
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