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Car s arin  or ani a ons (C s) in oston are resently li ited to lacin  t eir s ared cars in 
ri ate ar in  s aces  o e er  t ey a e as ed t e City o  oston to allocate ublic ar in  

s aces to t eir s ared cars  e City o  oston Mayor s ce co issioned t is Policy nalysis 
ercise to ans er t e ollo in  ues on  o  should the City o  oston res ond to the re uest 

rom CS s

is decision is ade all t e ore di cult due to t e scarcity o  ublic ar in  in any arts 
o  oston  ince residents lose a ublic ar in  s ace en it is allocated to a s ared car  t ere 
need to be co ensa n  bene ts to o set t is added incon enience  Conse uently  in alloca n  

ublic ar in  s aces to s ared cars  the City o  oston ants shared cars to e su s tutes or 
ri ate ehicles and com lements to u lic trans orta on  is broad oal brea s do n into t e 

ollo in  s eci c oals (in order o  riority)

1  ncrease residen al ublic ar in  a ailability

2  ro e obility access or t e carless

 educe city ide e icle Miles ra elled ( M ) and reen ouse as ( ) e issions

 Ma i i e city re enues (or ini i e losses)

irical researc  ro  ot er ci es ro ides co ellin  e idence t at t ese oals are ac ie able  
ere is rela ely stron  e idence t at

 » ne s ared car can ta e our ri ate e icles o  t e street t rou  e icle s eddin  t us 
reducin  ar in  de and and increasin  ar in  a ailability

 » ared cars i ro e t e obility access o  t e carless

ere is also odest e idence t at car s arin  reduces M  and  e issions

ere ore  t is re ort reco ends t at the City o  oston ie  car-sharin  as a social ene t and 
allocate u lic ar in  s aces to shared cars  n doin  so  t e City o  oston s ould  

 » stablis  a or al rocess or alloca n  ublic ar in  s aces to C s

 » ointly conduct ee n s it  C s in nei bor oods ere ublic ar in  s aces ill be 
allocated to s ared cars

 » e uire t at C s s are rele ant data it  t e City o  oston in order to su ort its uture 
alloca on decisions

i en t e lar e body o  researc  around its i acts  t e City o  oston s ould riori e alloca n  
ar in  s aces to s ared cars in t e to  odel  o e er  it s ould also roceed it  t e 150

Executive Summary
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car ilot1 o  t e to  odel to be er ascertain t e i acts o  t is ro isin  inno a on in car
s arin

o a i i e t e bene ts o  car s arin  t e City o  oston s ould allocate s aces to s ared cars 
it in 00 eters o  areas (enca sulated in 250 250  cells) t at a e

 » More t an t ree ri ately o ned e icles dri en less t an 1  iles a day (see i ure )

 » e oorest access to ublic trans ort as uan ed by an i obility score t at is reater 
t an or e ual to 0 5  (see i ure )

o stri e a balance bet een co erin  t e city s costs and accruin  t e bene ts it  i er 
riori es  er its or t e ar in  s aces s ould be riced no i er t an t e rice set in t e 
e uest or Pro osals ( P)  500 er er it er year  s t e scale o  t e bene ts is ro or onal 

to t e nu ber o  s ared cars  t e City o  oston s ould e en consider reducin  t e rice in t e 
uture  e er its s ould be alid or t o years

en alloca n  addi onal ublic ar in  s aces to s ared cars  t e City o  oston s ould ado t 
a t ree ste  olicy  allocate  e aluate  and allocate a ain  ac  annual alloca on s ould be 
incre ental and in ol e no ore t an 50 cars er C   e City o  oston t en needs to e aluate 
t e i acts o  car s arin  t rou  rele ant etrics  t e nu ber o  residen al ar in  er its 
issued  C  e bers i  increases  ar in  in rin e ents  and ea our usa e  More s aces 
s ould only be allocated i  t e i acts are broadly osi e

inally  to e a ine t e i acts o  car s arin  in oston  t e City o  oston and se eral C  
artners s ould conduct t eir o n rando i ed study  is study ill ta e lace o er our years and 

e a ines t e i act o  a in  a s ared car in close ro i ity on ouse old e icle oldin s  M  
and  e issions  and C  e bers i  status

1  os on rans or a on De ar en  Drive os on   e ues  or ro osals or a os on ehicle haring rogra  ebruary  15  
h s .co h ih .
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Car-sharing

Car s arin  ro ides on de and access to a eet 
o  cars or s ort ter  rental  o en in incre ents 
o  an our or less  o access a car  e bers ust 
be a liated it  t e C  t at ana es it  ese 
or ani a ons can be eit er or  or non ro t  e 
s ared cars are o en dis ersed in decentrali ed 
net or s and are sel accessin  usually ia a ireless 

eycard (i e  no ando er o  eys is re uired) 2 
eser a ons are ade in ad ance  usually ia t e 
eb or a s art one a lica on  e endin  on t e 
odel o  t e C  users are c ar ed based on t e 

dura on o  t eir usa e  dura on o  t eir reser a on  
distance tra elled  or so e i  o  t ese t ree  sa e 
c ar es are ade to t e e ber s credit card or 
deducted ro  t eir ban  account  Me bers i  in 
a C  includes ull liability and collision co era e ia 
t e C s insurance olicy  e bers do not need to 

urc ase t eir o n insurance 3

ere are t o odels o  loca n  cars t at C s 
use  ic  also in uence t e nature o  t e tri s by 
members:

 » A-to-A or o- ay  is is a more tradi onal 
model ere s ared cars are located at 
desi nated ar in  s aces  re erred to as stalls 

  da  illard all  C  ort  Car-Sharing  h r  an  o  t 
Su s  vol. 1  rans or a on esearch oard  5 .

  da  . ohen  usan haheen  and yan cKen ie  arsharing   uide 
or ocal lanners  ns tut  of rans orta on Stu i s  Dece ber 1   

h escholarshi .org uc i e k 1h.

Chapter 1: 

Public Parking Spaces for CSOs?
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or oints o de arture (P s)  ri s it  t e 
s ared car must be in and end at its desi nated 
P   car must be returned to its P  it in 
t e reser a on eriod or late enal es are 
a lied by t e C

 » A-to-  or Point-to- oint or ne- ay  This is a 
ne er model here shared cars do not ha e 
desi nated ar in  s aces  Tri s can be in and 
end in any ar in  s ace  thou h the C  o en 
limits these s aces to certain eo ra hical 
ones based on their area o  o era on and 

their arran ements ith the munici ality (e  
ithin city limits but e cludin  the central 

business district)  Members do not ha e to 
ay ar in  char es or the s aces here they 

terminate their tri s  Char es are based on the 
dura on the shared car is in use and members 
o en locate a car ith the aid o  a smart hone 
a lica on

esides ho  the cars located  there are di erent 
models o  eet o nershi :

 » CS -o ned  n this more tradi onal model  
the shared cars are o ned by the C  esides 
insurance  uel costs are co ered by the C  and 
included in the char e

 » Peer-to- eer  n this emer in  model  the cars 
are ri ately o ned and the C  ser es as an 
intermediary bet een the user and the o ner 
o  the car  This model tends to be to  as the 
shared car has to be ta en rom and returned 
to the o ner s ri ate ar in  s ace (e  their 
dri e ay)  hile insurance is s ll ro ided  
e enses or uel are borne by the user o  the 
car  

The term car  ith re erence in car sharin  is 
misleadin  as the ehicles include cars  truc s  and 
ans

hile there are many similari es  car sharin  di ers 
rom the tradi onal car rental model in the ollo in  
ays:

 » ura on o  rental  hared cars are o en rented 
on an hourly basis as o osed to a daily basis

 » ecentrali a on  hared cars are dis ersed 
in small numbers throu hout a eo ra hic 
loca on  o en a city  hereas rental cars tend to 

be concentrated in lar e numbers in a rental car 
lot

 » Automa on  Transac ons in ol in  shared cars 
re uire ery li le human inter en on rom the 
C  because reser a ons  car access  trac in  
and billin  are automated  n contrast  a rental 
car in ol es manual ey hando er and ost
usa e ins ec on by the rental com any

 ty ical usa e scenario o  a shared car is as ollo s: 

 r of a CS  a s a on -hour r s r a on 
for a shar  ar ith a  in a ar ing ot n ar h r 
a art nt at 3  t 3  sh  a s u  to th  
r s r  ar an  a ss s it using a ir ss ar  
that is gi n to rs of th  CS  Sh  ri s to 
a gro r  stor  thr  i s fro  h r a art nt  

ur has s h r gro ri s for th   oa s th  into 
th  ar  an  th  a s th  r turn tri  t 3  sh  

ar s th  ar in th   sh  too  it fro  an  o s 
it using th  ir ss ar  n oar  troni s 
insta   th  CS  in th  shar  ar rif  that th  

istan  tra  is ithin th  fr  a ot nt gi n to 
r r r s r a on an  that it has n r turn  

to its signat   h  ar is no  a ai a  for 
anoth r r s r a on

n 201  there ere 5 C s o era n  in the nited 
tates ith o er 1  million C  members and 2 000 
ehicles 4 endi  : Car sharin  r ani a ons (C s) 
ro ides a list o  car sharin  or ani a ons and the 

models that they use

Status of Car-sharing in Boston

Car sharin  has been established in oston or o er a 
decade  i car  one o  the lar est C s  as ounded in 
the year 2000 in Cambrid e  a city ad acent to oston  
and is currently head uartered in oston  n the ourth 

uarter o  2013  i car had an es mated 3 0 5 
members and 1  ehicles ithin the city s limits 5 
n addi on to i car  nter rise and elay ides also 

o erate in oston  

one o  the shared cars are laced in the ublic 
ar in  s aces o ned by the City o  oston  C s use 
ri ate ar in  s aces instead  These include ri ate 

  usan haheen and da  ohen  Carsharing ut oo  a   - o u  3  
ssu   Nove ber 11  1  h src.berkeley.edu si es src.berkeley.edu
les all 1 arsharing u look inal. d .

5   illion ile hallenge   illion ile hallenge  Da a hon rea  
arch 1  1  h . billion ilechallenge.org he da a.
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ar in  ara es as ell as ri ate lots belon in  to 
residen al and commercial buildin s  o e er  the 
hi h rice and limited su ly o  ri ate ar in  s ace 
limits the number o  shared cars that C s can locate 
in oston and thus  the si e o  their net or s

The City o  oston recently released a e uest or 
Pro osals ( P) in i n  C s to a ly or ublic ar in  
s aces in a ilot ro ram  The P as de elo ed in 

arallel ith this re ort and incor orates some o  its 
reliminary ndin s

or the ilot  the city is o erin  a total o  0 edicated 
Permits or the crea on o  to  model shared car 
P s  edicated Permits allocate a ublic ar in  
s ace to a s eci c C s shared car   sin le C  can 
hold no more than 40 edicated Permits  n order 
to ilot the to  model  150 ree oa n  Par in  
Permits are bein  o ered   shared car ith a ree

oa n  Par in  Permit can be ar ed in any le al 
ublic ar in  s ace  ddi onally  the shared car and 

motorist are not sub ect to meter ayment or me 
limit and residen al ar in  ermit restric ons  nly a 
sin le C  ill be ranted these ree oa n  Par in  
Permits

City of Boston and the Mayor’s 
f e

er 1 000 residents distributed across 23 
nei hborhoods call oston their home (see i ure 10 
in endi  : oston ei hborhoods)  The City o  

oston munici al o ernment ser es these residents 
as ell as 5 000 ublic school students  hundreds o  
thousands o  eo le or in  in the city e ery day  and 
tens o  millions o  isitors and tourists annually

The munici al o ernment is com rised o  0 
indi idual a encies  commissions and de artments 

ith more than 1 000 em loyees  t is or ani ed in a 
tradi onal cabinet structure and its ma or unc onal 
areas include mana in  ublic schools  ensurin  

ublic sa ety  s mula n  economic  housin  and 
nei hborhood de elo ment  coordina n  human 
ser ices ro rams or cons tuents o  all a es  ro idin  
necessary in rastructure and basic city ser ices to 
residents and su or n  the o era ons o  all line 
de artments

  os on rans or a on De ar en  Drive os on   e ues  or ro osals 
or a os on ehicle haring rogra .

  bid.

The Mayor s ce o ersees the ey unc ons o  
olicy de elo ment and mana ement lannin  ith 

a small sta  it ser es t o roles: desi nin  olicy 
and im lementa on strate ies or the Mayor and 
coordina n  the or  o  the arious city de artments  

This or  is com lemented by oston s Mayor s ce 
o  e  rban Mechanics (M M)  ormed in 2010  

oston s M M ser es as the Mayor s inno a on 
rou  t collaborates ith cons tuents  academics  

entre reneurs  non ro ts and city sta  to desi n  
conduct  and e aluate ilot ro ects that im ro e the 

uality o  city ser ices  These ro ects are in our ma or 
issue areas: duca on  n a ement  the treetsca e  
and conomic e elo ment

u i  ar ing S a e y es

There are three rimary ty es o  ublic ar in  s aces 
in oston that are under considera on or alloca on to 
C s:

 » n-Street  These are curbside ar in  s aces 
that are usually used by residen al ermit 
holders

 » Metered  Metered on street ar in  s aces 
hich are usually ound in commercial districts

 » Munici al Lots  Par in  lots o ned by the City 
o  oston that ro ide ree ar in  s aces or 
anyone  
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A C T  ublic ar in  s aces to shared 
cars lea es e er s aces or oston s residents 
to use or their o n ehicles  s ublic 

ar in  is already scarce in many arts o  the city  this 
cha ter iden es the bene cial outcomes that ould 
com ensate or this added incon enience  There ore  
in alloca n  ublic ar in  s aces or use by car
sharin  or ani a ons (C s)  the City o  oston see s 
the ollo in  broad outcome: that shared cars ecome 
su s tutes or ri ate ehicles and com lements to 

u lic trans orta on

This o erarchin  oal is deri ed rom se eral smaller 
oals  irst  the City o  oston see s to ma e ar in  

easier or its residents by increasin  residen al 
u lic ar in  a aila ility  econd  oston see s to 

im ro e the mo ility choice and access o  residents 
ho do not o n their o n ehicle  Third  in order to 

meet the commitments set out in its Climate c on 
Plan  the City o  oston see s to reduce ehicle-miles 
tra elled M  and reenhouse as  emissions  

inally  the City o  oston ishes to ain a ne  source 
o  re enue or, at orst, minimi e the losses rom 
alloca n  these s aces to shared cars  The City o  

oston s decision on hether and ho  to allocate 
ublic ar in  s aces to C s ill be dri en by the 

de ree to hich these oals are met

esides the oals abo e  the recently released e uest 
or Pro osals ( P) contained t o addi onal oals: 

increasin  trans orta on o ons at Mobility ubs and 
to su ort main street districts  Mobility ubs are art 
o  the oston Com lete treets uidelines and see  to 
brin  to ether se eral modes o  trans ort at a sin le 
curbside loca on 10 or e am le  a Massachuse s ay 
Trans orta on uthority (M T ) sta on ould ha e 
a shared car  bus sto  and bi e sharin  rac  in close 

ro imity  ith the main street districts  the City o  
oston see s to use car sharin  to increase the amount 

o  ac ity in se eral main street commercial areas (i e  
udley  ri hton  ro er all  and amaica Plain outh 

  hese goals ere genera ed hrough conversa ons i h he clien  over he 
course o  co le ng his re or .

  os on rans or a on De ar en  Drive os on   e ues  or ro osals 
or a os on ehicle haring rogra .

1   os on rans or a on De ar en  os on o le e ree s  5.  
obili y ubs  in Boston Co t  Str ts ui in s  accessed ebruary 

11  15  h issuu.co bos on rans or a onde ar en docs 5_ .

Chapter 2: 

Goals
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Main treets)  These addi onal oals are not e amined 
se arately in this re ort as they lar ely o erla  ith 
the oals o  reducin  ar in  demand and im ro in  
mobility access

n reasing esidentia  u i  ar ing 
Availability

n many arts o  oston  the demand or residen al 
on street ublic ar in  s aces outstri s the su ly  
The roblem is made more intractable by the absence 
o  an on street s ace in entory: the City o  oston does 
not no  ho  many on street ublic ar in  s aces 
(includin  those used by residents) it has or here they 
are  Thus  oston has no ay o  no in  the on street 

ar in  su ly shor all

ue to the shorta e o  s aces  residents ha e re orted 
s endin  si ni cant amounts o  me searchin  or 
a ar in  s ace 11 eyond the me cost borne by 
residents  this also introduces costs on others (i e  
e ternali es) throu h increased tra c con es on and 

ollu on  Cruisin  or ar in  has been re orted to 
account or u  to 30  o  total tra c in city centers 12

The o ersubscri on o  ublic ar in  is more acute 
in areas ith hi h o ula on densi es ( i ure 12 in 

endi  C: ouseholds and ehicle nershi )  
The dar  red cells in i ure 1 re resent 250 by 250 
meter eo ra hical areas (i e  250m 250m cells) 

here ar in  demand is e ected to be the hi hest  
Passen er ehicle counts in these cells are in the u er 

uar le o  all cells in oston

n e amina on o  oston s ublic ar in  olicy 
re eals the source o  the roblem: the city neither 
char es or nor limits the number o  ermits that it 
issues to residents des ite there bein  limited on
street s aces   resident can et a ree ar in  ermit  
alid or t o years  or e ery ehicle they o n  These 
ermits allo  holders to le ally ar  in on street s aces 
ithin their desi nated residen al ones  o e er  

there is no uarantee that the holder ill nd a s ace 13

s o  2015  oston has 3  ac e residen al 

11  odd allack  os on  here arking s carce  bu  arking er i s 
re ree and nli i ed  h  Boston o  anuary  15.

1   i on . nderson and ndr  de al a  he cono ics o  ricing 
arking  ourna  of r an ono i s 55  no. 1 anuary  1 .

1   allack  os on  here arking s carce  bu  arking er i s re ree 
and nli i ed.

ar in  ermits 14 The a era e household in oston 
o ns 0 3 cars 15 i ure 11 (in endi  C: ouseholds 
and ehicle nershi ) sho s the a era e number 
o  ehicles er household or each o  the city s cells  
Thou h most households only hold one ermit  300 

ere ound to ha e e or more  ne household as 
ound to hold ele en ermits 1

n l recently  city o cials and many residents ha e 
de ended the system  o e er  the ne ly a ointed 
Trans orta on Commissioner  ina iandaca  has said 
the she ill re e amine the e is n  rocess 1

Mar et mechanisms could ro ide a rst order solu on 
to the o ersubscri on o  ublic ar in  s aces  n 
one ossible im lementa on  residen al ermits could 
be sold throu h an auc on  The rice buyers ould 
be illin  to ay is a unc on o  the u lity they deri e 
rom ha in  the ri ht to use a ublic ar in  s ace  
hich ould include the robability o  bein  able to 
nd a s ace  entually  the uan ty o  ublic ar in  

s aces demanded ould a ro imate the su ly  
o e er  this olicy is li ely to be un o ular ith 
oston residents  Ca s on the number o  ree ermits 
er household are an alterna e solu on thou h 

this comes ith its o n i alls  Chie  amon  these is 
the inability to accurately determine a ca  ithout 

no in  the total number o  ublic ar in  s aces

n li ht o  all this  alloca n  ublic ar in  s aces to 
shared cars is li ely to be ell recei ed i  it reduces 
the demand or ar in  thus increasin  ublic ar in  
a ailability  The ne t cha ter o  this re ort assesses 
the oten al or car sharin  to reduce ar in  demand 
throu h reduc ons in ehicle o nershi

rove Mobility A ess

ro imately 34  o  oston s 251 5  households 
do not o n a car 1  Members o  these households 
rely on other modes o  trans orta on li e al in  

1   bid.

15  i  eardon e  al.  hi  C nsus of assa hus s  ehicle ensus 
e ro oli an rea lanning ouncil  arch 1  1 .

1   allack  os on  here arking s carce  bu  arking er i s re ree 
and nli i ed.

1   odd allack  os on o s o a ine arking ules or esiden s  
h  Boston o  anuary  15  h s .bos onglobe.

co e ro 15 1 bos on vo s e a ine arking rules or
residen s 1d n k rK n r s ory.h l.

1   . . ensus ureau   - S C  S  C C S CS  1  
erican o uni y urvey 1 ear s a es  n.d.  h ac inder.census.

gov bk k able 1. en 1 _1 D 1 5 .



B O S T O N  M AY O R ’ S  O F F I C E           1 1

Car-Sharing and Public Parking in Boston

FIGURE 1: PASSENGER VEHICLE COUNTS
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bi in  ublic transit  ta is  and trans orta on net or  
com anies (e  ber and y ) or their mobility  Car
sharin  can com lement these modes and im ro e the 
o erall u lity o  carless households by e andin  their 
consum on set  or e am le  a shared car can be 
used to ma e tri s to lar e holesalers (e  CostCo) or 
stores outside oston to buy items  Tri s such as these 

ould be im ossible or rohibi ely e ensi e or a 
carless household ithout access to a shared car

Concerns ith mobility are ar cularly er nent in 
arts o  oston here access to ublic trans orta on 

is oor  esidents in these areas ha e e er mobility 
choices rela e to other arts o  the city  Public 
trans orta on in oston is com rised o  the buses (e  

il er ine)  streetcars (e  reen ine)  and sub ays 
(e  ed ine) run by the M T  or the T

i ure 2 sho s mobility scores1  or areas around 
oston  The scores ere calculated usin  data rom the 

M T  and the rid rame or  rom Mass 20 They 
ser e to a ro imate access to ublic trans ort or 
a i en 250m 250m cell as a unc on o  its (strai ht
line) distance rom M T  sta ons and bus sto s  The 
ser ice re uency o  those sta ons and sto s is also 
ta en into account by the scorin  unc on   i her 
mobility scores (re resented by dee er shades o  
blue in i ure 2) indicate an area has reater access to 

ublic trans orta on in terms o  ro imity and ser ice 
re uency  est o bury  orchester  amaica Plain  
oslindale  yde Par  o bury  ri hton  llston  outh 
oston  Charlesto n and ast oston all contain areas 

that ha e mobility access that is belo  the city median 
(i e  less than 4 05 or the bo om e deciles)

s such  the City o  oston should see  im ro e the 
mobility access o  residents in these areas hen 
alloca n  ublic ar in  s aces to shared cars

edu e ehi le Miles ravelled and 
Greenhouse Gas Emissions

n 2011  oston set the oal o  reducin  city ide  
emissions to 25  belo  2005 le els by 2020 and 0  
belo  2005 le els by 2050  Thus ar  city ide emissions 
are 1  belo  2005 le els  hile emissions rom 

1   a he  Danish  loring ransi  and Driving ehavior in  
i h oogle usion ables  ril 1  1  h s si es.google.co

si e billion iles .

  ee endi   De er ining obili y cores or calcula on e hod

munici al o era ons ha e dro ed by 25 21

n 2013  2  o  city ide emissions ere rom 
trans orta on  The City o  oston has tar eted 
a 1  reduc on (0 3 million metric tons) in  
emissions by 2020  To meet this oal  oston has 
tar eted a MT reduc on o  5 5  belo  2005 le els 
as ell as im ro ed uel economy or ehicles in the 
city  et een 2005 and 2013  total MTs in oston 
remained rela ely unchan ed althou h MTs er 
ca ita reduced by 0 5 22

lloca n  ublic ar in  s aces to car sharin  is 
orth hile or oston i  it roduces a net reduc on in 

city ide MTs and  emissions

n rease evenue or Minimi e 
Losses) for the City of Boston

The ublic ar in  ermits that the City o  oston 
creates or shared cars can be riced hi h enou h that 
re enues e ceed the costs o  maintainin  a ublic 

ar in  s ace  ne n  the city a ro t  lterna ely  
the city could choose to subsidi e car sharin  by ricin  
the ermits belo  cost  ith this a roach  the oal 

ould be to minimi e losses  

t is di cult or the City o  oston to accurately rice 
its on street ublic ar in  s aces due to the absence 
o  an in entory and a dedicated bud et alloca on  The 
cost o  an on street ublic ar in  s ace is calculated 
by es ma n  its share o  in rastructure de recia on 
and maintenance bud ets as ell as en orcement costs 
that the s aces account or and then summin  those 
all u  or e am le  the City o  oston allocated 21 3 
million in its 2015 bud et or road ay reconstruc on  
To calculate one in ut or the cost o  ar in  the 
Mayor s ce es mated that 5  (or 1 1 million) o  
that the road ay reconstruc on bud et as used or 

ublic ar in  s aces

sin  this method  an on street ar in  s ace costs 
the city a ro imately 3 500 er year  Metered 

ar in  s aces allocated or shared cars ill also ha e 
the addi onal cost o  ore one re enue that amounts 
to a ro imately 3 00 er year (assumin  100  
u li a on at 10 hours a day  si  days a ee  and 52 

ee s a year)  The City o  oston does no  ho  
many ar in  s aces it has in munici al lots  t also has 

1  ar y alsh  reenova e os on 1  li a e c on lan da e  
anuary 15  15  h lan.greenova ebos on.org .

  bid.
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FIGURE 2: MOBILITY SCORES
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records o  its maintenance and u rade e enditures 
or the lots   ar in  s ace in a munici al lot is 

es mated to cost the city a ro imately 2 00 er 
year  These ures re resent the lo est rices that the 
City o  oston could char e C s or ar in  s aces 
and not lose money 23 

The hi hest rice that the City o  oston could char e 
or any o  its ublic ar in  s aces ould be the rental 

rates o  a ri ate ar in  s ace in the same area   the 
rice o  a ermit rom the city e ceeds the rice o  a 
ri ate ar in  s ace in a i en area  C s are li ely 

to use the ri ate s ace instead   uic  chec  on 
Crai slist24 re eals that o street ri ate ar in  s aces 
in the ac  ay area can o or u  to 400 er month 
( 4 00 er year)  Pri ate o street s aces in outh 

oston o or bet een 200 and 225 er month 
( 2 400 to 2 00 er year)

Table 1 summari es the re ious discussion on rices 
and also includes the rices that the City o  oston set 
or shared car ublic ar in  ermits in its P 25

There are se eral e lana ons or hy the city s cost 
es mates e ceed the lo er bound rental rices or 
a ri ate ar in  s ace  The most strai h or ard is 
that the city s es mates are in ated due the lac  o  an 
in entory or dedicated bud et or on street ar in  
s aces   more nuanced e lana on may in ol e a 
s a al dimension here the rice o  ri ate ar in  
s ace is correlated ith real estate rices in an area  
a actor that the city s maintenance costs are not 
sensi e to

  leanor ose h  Cost of ar ing ayor s ce  i y o  os on  ebruary 
 15 .

  raiglis   os on  arking  orage  h bos on.craigslis .org search
prk

5  os on ranspor a on Depar en  Drive os on   e ues  or roposals 
or a os on ehicle haring rogra .

deally  there ould be more accurate in orma on on 
the cost o  ublic ar in  s aces to the City o  oston  
This ould include analysis on the o ortunity cost o  
usin  that s ace or ider roads or  in the lon term  
real estate de elo ment  o e er  that analysis is 
beyond the sco e o  this re ort  s such  this re ort 
assumes that the city s brea e en rice or a ermit is 
the rele ant cost in Table 1 and the hi hest rice it can 
char e is the oin  rate or a ri ate ar in  s ace in a 

i en area

Goal Priorities

The City o  oston did not e licitly riori e the oals 
discussed in this cha ter  o e er  riori a on is 
necessary or resol in  con icts bet een oals and 
in ormin  the recommenda ons  To address this issue  
this re ort riori es the oals as ollo s:

1  ncrease residen al ublic ar in  a ailability

2  m ro e mobility access or the carless

3  educe ehicle Miles Tra elled ( MT) and 
reenhouse as ( ) emissions

4  Ma imi e re enue (or minimi e losses)

This riori a on as deri ed usin  the ollo in  
considera ons:

 » hether the oal as e licitly stated in the City 
o  oston s P

 » The con dence in the em irical e idence on the 
a ainability o  the oal (see ne t cha ter)

 » The de ree to hich a i en oal con icts ith 

other oals (see ne t cha ter)

TABLE 1: CITY OF BOSTON PARKING COST AND PRICE ESTIMATES (PER YEAR)

PA  SPACE PE ES MA E  C S   
E C   S

P A E PA  
SPACE P CES

E ES   
P P SAL

n s ree 5

  
5  do n o n  or 

 else here
e ered

5   i h 
oregone revenue

unicipal lo s
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T  P  C PT  enumerated the City 
o  oston s oals or alloca n  ublic ar in  
s aces to car sharin  or ani a ons (C s): 

increasin  residen al ublic ar in  a ailability  
increasin  mobility access or the carless  reducin  
city ide ehicle miles tra elled ( MT) and reenhouse 

as ( ) emissions  and increasin  re enues or 
minimi in  losses  Cri cally  alloca n  ublic ar in  
s aces to shared cars lea es residents ith e er 

laces to ar  This tradeo  is only orth hile i  these 
oals can be achie ed

To determine hether the oals are a ainable  this 
cha ter e amines the im acts o  car sharin  This 
e ort is com licated by the lar ely indirect rela onshi  
bet een those oals and the olicy or alloca n  ublic 

ar in  s aces to shared cars  i ure 3 illustrates the 
com le  causal rela onshi s in ol ed

The City o  oston has t o main le ers hen 
im lemen n  its alloca on olicy: the num er o  

u lic ar in  s aces it allocates to shared cars and 
the rice it char es CS s or those s aces 2  The causal 
chain bet een the City o  oston s alloca on olicy 

  s he agni ude o  he i pac s is sensi ve he pro i i y o a shared car  
he loca on o  alloca ed public parking spaces could be considered a hird 

lever. or he sake o  brevi y and si plici y  loca on has been o i ed ro  
his discussion bu  is e plored ur her in hap er .

and its oals can be ound by star n  rom the city s 
olicy le ers in lue  and ollo in  the arro s to a 
i en oal in in

Thou h the causal loo  dia ram in i ure 3 is a 
o er ul tool  it is also airly com le  n li ht o  this  it 

is a use ul e ercise to or  throu h the dia ram ith 
an e am le  Consider the im act on u i  ar ing 

ai a i it  i  the City o  oston e o enously increases 
the number o  u i  ar ing S a s for Shar  Cars 

hile holdin  the Shar  Car ar ing r it ri  
constant:

1  ith more ublic ar in  s aces allocated 
to shared cars  C s lace more shared cars 
in oston  The causal rela onshi  is denoted 
by the reen directed line bet een the t o 
ariables ( u i  ar ing S a s for Shar  Cars 

and Shar  Cars  termina n  ith an arro head 
and a lus si n ( )  This indicates that the t o 
ariables are osi ely correlated: holdin  all 

else e ual  a chan e in the number o  u i  
ar ing S a s for Shar  Cars ill cause a 

chan e in the same direc on ith the number 
o  Shared Cars

2  s the number o  Shared Cars increases, they 
become a iable subs tute or residents  o n 

Chapter 3: 

Impacts of Car-Sharing
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cars, causin  a decrease in the number o  ri ate 
ehi es in oston  This ne a e correla on 

bet een Shared Cars and ri ate ehi es is 
denoted by the red directed line bet een t o 
ariables termina n  ith an arro head and 

a minus si n ( )  o e er, this im act does 
not ta e lace o er a eriod o  days, ee s, or 
months, but rather years  The delayed e ect is 
re resented by u n  a bar ( ) on the directed 
line bet een the t o ariables

3  urthermore, an increase in the number o  
Shared Cars im ro es the o i it  ess for the 
Carless in oston, as they no  ha e access to an 
addi onal mobility o on

4  m ro ed o ilit  ess for the Carless reduces 
the need or them to urchase their o n ri ate 

ehi les  Thou h this doesn t remo e any ri ate 
ehi les rom oston, it re ents ne  ones rom 

bein  added, hence the ne a e correla on

5  s the number o  ri ate ehi les decreases, 
residents do not need as many on street ar in  
s aces or their cars, reducin  u li  ar ing 

e and  This is another e am le o  a osi e 
rela onshi   a decrease in one ariable causes 
a decrease in another ariable

 ith lo er demand, u li  ar ing aila ilit  
increases, achie in  one o  the oals set by the 
City o  oston (o er the lon term)

 urthermore, increasin  u li  ar ing 
aila ilit  is li ely to mi ate ublic o osi on 

to alloca n  ublic ar in  s aces to shared 
cars  This allo s the City o  oston to urther 
increase the number o  u li  ar ing S a es 
for Shared Cars  o ce that the causal chain 
star n  ith u li  ar ing S a es for Shared 

FIGURE 3: POTENTIAL IMPACTS OF ALLOCATING PUBLIC PARKING TO SHARED CARS
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Cars has no  ended on itsel , indica n  it is art 
o  a eedbac  loo   a eedbac  loo  ma ni es 
(once tra ersed bac  to its star n  oint) an 
e o enous chan e to a ariable, it is a osi e 
(or rein orcin ) eedbac  loo  This ar cular 
rein orcin  loo  is named The no ball ect  

ith an  surrounded by a cloc ise arro  
deno n  the direc on o  the loo

 tar n  a ain and mo in  in a di erent 
direc on, increasin  the u li  ar ing S a es 
for Shared Cars also reduces u li  ar ing 
Su l  because e er s aces are a ailable to 
residents or ar in  

 ecreasin  the u li  ar ing Su l  also 
decreases u li  ar ing aila ilit  

10  This results in o osi on rom residents, ho 
are li ely to a ly ressure to reduce the 
number o  u li  ar ing S a es for Shared Cars  
The last three ariables are connected in such 
a ay that another eedbac  loo  (indicated 

ith a 1  and the label osi on ) is 
ormed  The osi on loo  is a ne a e (or 

balancin ) eedbac  loo  because it counteracts 
(once tra ersed bac  to its star n  oint) the 
e o enous chan e to u li  ar ing S a es for 
Shared Cars

t is im ortant to note that the model in the causal 
loo  dia ram only describes the oten al im acts o  
alloca n  ublic ar in  s aces to shared cars  The 
remainder o  this cha ter de elo s these oten al 
im acts urther and e lores hether they are 
su orted by em irical e idence rom the literature on 
car sharin

Evaluating the Em iri al esear h on 
Car-sharing

ubstan al research has been done by C s and 
inde endent trans ort researchers on the im acts o  
car sharin , ar cularly ehicle sheddin  and chan es 
in tra el beha ior 2  This re ort only considers research 
rom inde endent trans ort researchers since it 

assumes that C s ha e a ested interest in o ersta n  
the osi e im acts  or e am le, i car s ebsite 
claims each and e ery i car ta es 15 ersonally

  illard all  C  e ort  Car-Sharing  here and o  t Su eeds.

o ned ehicles o  the road 2  This ure is hi her 
than the most o mis c es mates in the inde endent 
studies that this re ort dre  its conclusions rom

n ortunately, e en or the inde endent research, 
there are three concerns:

nternal alidity
The rst concern is methodolo ical issues ith the 
research that diminishes the credibility o  their 
conclusions around the im acts o  car sharin

Much o  the em irical research relies on sur eyin  
members about their beha ior be ore and a er they 
oined a C  or e am le, members ere as ed ho  

many ehicles they o ned be ore and a er they oined 
a C 2  30 The di erence bet een the t o alues is 
iden ed as the causal e ect o  car sharin  o e er, 
this a roach i nores the ossibility that members may 
ha e o en rid o  those ehicles e en i  they hadn t 
oined a C  n li ht o  this, there is a stron  ossibility 

that many o  the im acts are o erstated

urther, most studies do not em loy a control rou , 
hich renders roblema c the conclusions dra n 

about hat members ould ha e done i  they had 
not oined a C  or e am le, some studies try to 
determine i  C  membershi  re ents net increases 
in ehicle o nershi  es ondents ere as ed hether 
they a oided urchasin  ehicles since oinin  a C  

i en the s ecula e nature o  the ans ers, it is li ely 
that these numbers are o erstated as ell

This oten al misa ribu on and o erstatement o  
osi e im acts (e  reduc ons in ehicle o nershi  

and MT) to car sharin  re resents the rimary threat 
to in ormed olicy decision ma in : cons tuents 

oten ally lose a ublic ar in  s ace ithout the 
com ensa n  bene t o  increasin  ublic ar in  
a ailability or reducin  MT  To mi ate these 

roblems, this re ort ado ts t o a roaches hen 
e aminin  the literature

irst, this re ort ran ed research accordin  to actors 

  ipcar  s ipcar or e  h p . ipcar.co is i greenbene s

  lay on ane  hilly ar hare  irs ear ocial and obili y pac s o  
arsharing in hiladelphia  ennsylvania  rans orta on esear h e ord  
ournal of the rans orta on esear h Board 1  anuary 1  5  

15 .

  ichard Ka ev  ar haring   Ne  pproach o rban ranspor a on 
roble s  nal ses of So ial ssues and u li  oli   no. 1 Dece ber 1  

 5 .
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such as the methodolo y and sam le si e (see 
endi  : tudies on m acts o  Car harin )  t then 

only dre  conclusions rom hi h uality research (see 
endi  : etailed e ie  o  hortlisted tudies 

on m acts o  Car sharin )  our studies made the 
nal cut  The rst is a lar e scale sur ey car sharin  

in orth merica conducted in 200  by lliot Mar n, 
usan haheen, and e rey idic er 31 The remainin  

three studies ere conducted on an rancisco s City 
Car hare by obert Cer ero and arious other authors 
bet een 2001 and 2005 32 33 34

1  llio  ar n  usan haheen  and e rey idicker  pac  o  arsharing 
on ousehold ehicle oldings  esul s ro  a Nor h erican hared se 

ehicle urvey.  

  ober  ervero  i y ar hare  irs ear ravel De and pac s  
rans orta on esear h e ord  ournal of the rans orta on esear h 

Board 1  no. 1 .

 ober  ervero and uhsin sai  i y ar hare in an rancisco  ali ornia  
econd ear ravel De and and ar nership pac s  rans orta on 
esear h e ord  ournal of the rans orta on esear h Board 1  
anuary 1  .

  ober  ervero  aron olub  and rendan Nee  i y ar hare  onger
er  ravel De and and ar nership pac s  rans orta on esear h 

econd, this re ort uses the lo er bound o  ro ected 
alues rom the studies  The olicy dan er o  

understa n  the osi e im acts o  car sharin  is less 
than o ersta n  them

ternal alidity 
nother concern is hether the results o  these studies 

can be a lied to other conte ts (i e  e ternal alidity)  
Conclusions dra n in other ci es rom a di erent me 
may not be a licable to oston hich has its o n 
set o  tem oral, eo ra hical, economic, and cultural 
characteris cs

Policy ele ance
The nal concern is that the research on car sharin  
e clusi ely e amines beha ioral chan es o  C  
members, not the actual im act o  these chan es on 
the communi es they li e in  Thus, the conclusions 

e ord  ournal of the rans orta on esear h Board 1  anuary 1  
.

FIGURE 4: IMPACTS ON PRIVATE VEHICLE OWNERSHIP AND PUBLIC PARKING AVAILABILITY
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o  the research may ha e li le si ni cance or a 
olicyma er, e en i  they are sta s cally si ni cant 

amon  C  members  or e am le, i  a uarter 
o  C  members i e u  their cars, but they only 
re resent a small rac on o  a city s o ula on, the 
im ro ement in ar in  a ailability is oin  to be ery 
modest  There ore, the de ree o  im act in oston is 
de endent on the ro or on o  ostonians that are 
C  members

Private ehi le nershi

hile most o  the im acts o  car sharin  studied in 
the a ailable literature are iden cal to city s oals 
(e  MT and ), some oals (such as increasin  
residen al ar in  a ailability) ere not studied 
directly  or such situa ons this re ort or s its ay 
bac ards alon  the causal chain rom the oal o  
interest to a rela onshi  that has been studied  

n the case o  increasin  ar in  a ailability, the 
rele ant rela onshi  is bet een number o  shared cars 
and chan es in ri ate ehicle o nershi  ntui ely, 
reducin  ri ate ehicle o nershi  reduces the 
demand or ar in  s aces (both ublic and ri ate), 
thus increasin  ublic ar in  a ailability

i ure 4 sho s the rela onshi s that are rele ant to 
chan in  ri ate ehicle o nershi  t also illustrates 
ho  the reduc on in ehicle o nershi  occurs in t o 
orms:

 » Pri ate ehicle heddin   members sell a 
ehicle they o n

 » ore one Pri ate ehicle Purchases  members 
ho do not o n cars choose to ore o or 
ost one inde nitely the urchase o  a ehicle

The introductory sec on o  this cha ter already 
e lained most o  the oten al im acts rom 
increasin  the number o  ublic ar in  s aces 
allocated to shared cars  side rom those im acts, 
there is also oten al ebound e ect caused by a 
ne a e eedbac  loo  ( 2 ) bet een Pri ate ehicles 
and Public Par in  horta e  er the lon term, as 
the ublic ar in  shorta e abates, ri ate ehicle 
o nershi  becomes more a rac e because ndin  

ar in  s aces becomes easier  Theore cally, residents 
urchase more ehicles o se n  some o  the earlier 

reduc ons  o e er, there is li le documented 
e idence o  this unintended conse uence and this 
re ort assumes it occurs on too modest a scale to ha e 
a ma or im act

m irical idence
mon  the shortlisted studies, es mates on the 

number o  ehicles shed are rela ely consistent and 
ithin in a narro  bound  n their lar e scale sur ey 

o  car sharin  in orth merica, Mar n et al  es mate 
that each shared car ta es our to si  ehicles o  the 
road 35 Cer ero and Tsai es mate that in the t o years 
a er City Car hare s launch in 2001, each o  its shared 
cars too  si  ehicles o  the road  hen usin  ehicle 

urchases or non member households (i e  the control 
rou ), the same study es mates that each shared car 

also re ented the urchase o  one car 3

n the last o  their City Car hare studies, Cer ero and 
Tsai ro ide a redic e ordinal lo it model 3  In this 
model, C  membershi  increases the li elihood o  

5  ar n  haheen  and idicker  pac  o  arsharing on ousehold 
ehicle oldings  esul s ro  a Nor h erican hared se ehicle urvey.

  ervero and sai  i y ar hare in an rancisco  ali ornia.

  ervero  olub  and Nee  i y ar hare.

FIGURE 5: IMPACTS ON MOBILITY ACCESS
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sheddin  one or more ehicles by a ro imately 11 
ercenta e oints 3

Combinin  this e idence, this re ort es mates 
that each shared car induces the sheddin  o  our 

ehicles and re ents the urchase o  one more  This 
re resents a net reduc on o  our ehicles er shared 
car (the shared car re resents a one ehicle increase)

Mobility A ess

 all the im acts discussed in this cha ter, the 
im act on the mobility access o  oston residents o  
alloca n  ublic ar in  s aces to shared cars is the 
most strai h or ard  Mobility access is im ro ed 
because an increase in ublic ar in  s aces or shared 
cars results in addi onal shared cars, crea n  ider 

eo ra hical co era e and reater a ailability

m irical idence
In their third study on an rancisco s City Car hare, 
Cer ero et al ound that, i  a shared car as not 
a ailable, sur eyed members ould ha e most 
li ely not made 30  o  their tri s  early 40  o  
those addi onal tri s ere or sho in  The ne ly 
accessible tri s re resent a 43  im ro ement3  in 

  ee ppendi   redic ve odel on hanges in ehicle nership or 
i y ar hare or calcula on e hod

 ervero e  al ound ha   ou  1  rips ade in a shared car ould have 

mobility or City Car hare members 40

nother sur ey o  car sharin  members in 2005 ound 
that o er 5  o  res ondents elt that they could 
access more des na ons since oinin  a C 41

lthou h it is unable to es mate an e act ma nitude, 
this re ort concludes that car sharin  does im ro e 
mobility access

ehi le Miles ravelled M ) and 
Greenhouse Gas G G) Emissions

hile the rela onshi  bet een MT and  
emissions is strai h or ard, the rela onshi  bet een 
car sharin  and MT is more com le  This is illustrated 
by the number o  causal chains that end in ehicle 
Miles Tra elled in i ure 

C  members reduce their MT by sellin  the cars that 
they o n, i  any 42 Most o  the costs associated ith 
ehicle o nershi  are ed costs (e  de recia on, 

insurance, ar in  s ace rental, license, re istra on, 
ta es)  nce aid, these are re arded as sun  costs  
This results in the mar inal cost ( er tri  or distance 

o her ise no  been ade. hus  he i prove en  is 1     1   
.

  ervero  olub  and Nee  i y ar hare.

1  illard all  C  e ort  Car-Sharing  here and o  t Su eeds.

 bid.

FIGURE 6: IMPACTS ON VMT AND GHG EMISSIONS
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tra elled) or a ri ate ehicle bein  ery small rela e 
to its a era e cost  hen a shared car is used as a 
subs tute or a ri ate ehicle, the mar inal costs 
are much closer to the a era e cost  There ore, 

hat results is more udicious use o  the shared car 
rela e to other modes ( al in , bi in , and ublic 
trans ort) 43

urthermore, alle ia n  the ublic ar in  shorta e 
oten ally reduces MT (and  emissions) because 

residents s end less me cruisin  in search o  a ar in  
s ace

o e er, these reduc ons in MT could be o set by 
shared car usa e by carless indi iduals  In the status 

uo, these indi iduals do not contribute to oston s 
MT and  emission totals  lloca n  ublic ar in  

s aces to shared cars ill increase the number o  
shared cars in oston and the access o  the carless to 
automobiles  Tri s that ere re iously ore one or 
made on other modes ill be made ith a shared car, 
resul n  in a MT increase  This re resents a con ict 
bet een the oals o  increasin  mobility access or the 
carless and reducin  MT

In addi on, it is also ossible that reducin  ar in  
demand mi ht encoura e an increase in MT as the 

roblem ith ndin  a ar in  s ace abates in oston  
There is anecdotal e idence that eo le choose to cut 
do n on tri s in their o n cars because they lose  
their s ace and ha e the di culty in ndin  ar in  
s aces hen they return 44

  Karl eininger  aroline ogl  and alph e l  ar haring rgani a ons  
he i e o  he arke  eg en  and evealed hange in obili y ehavior  
rans ort oli   no.  c ober 1  1 5.

 allack  os on o s o a ine arking ules or esiden s.

inally, besides reduc ons in MT,  emission 
reduc ons are also ed to the eet com osi on o  
the C  and member households  ince they o en 
bear uel costs, C s tend to use uel e cient ehicles 

ith lo er carbon oot rints  hen sheddin  ehicles, 
members may also be i in  u  older ehicles that are 
more ollu n 45

Conse uently, the oten al net chan es in MT and 
 emissions are con n ent u on hich o  the 

a oremen oned causal chains are dominant

m irical idence
In all three studies on the im acts o  an rancisco s 
City Carshare, Cer ero et al ound no sta s cally 
si ni cant di erence in a era e MT bet een 
members and non members  4  4  4  o e er, there 

ere t o results that ere sta s cally si ni cant in 
the third study  irst, members had 1  e er mode
ad usted ehicle miles tra elled (M MT) than non
members  M MT are calculated by di idin  MT by 
the number o  occu ants in the ehicle or a i en 
tri   This same study also ound that hen usin  a 
re ression model hich controlled or actors such as 
a e, income, and ehicle o nershi , bein  a member 
o  City Car hare reduced daily tra el by a ro imately 

 miles 4

In e aminin   emissions, a study by Mar n et al 
ound that hile carless households increased their 

5  illard all  C  e ort  Car-Sharing  here and o  t Su eeds.

  ervero  i y ar hare  irs ear ravel De and pac s.

  ervero and sai  i y ar hare in an rancisco  ali ornia  .

  ervero  olub  and Nee  i y ar hare.

 bid.

FIGURE 7: IMPACT OF PERMIT PRICES
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MT, there as o erall net reduc on in MT amon  
C  members  This translated into an a era e net 
reduc on o  0 5  metric tons o   er year (t 
year) or households that oined C s  The study oes 
on to es mate that ore one tri s, due to ehicle 
sheddin , urther reduced emissions by 0 2  t 
year brin in  the ull  reduc on to 0 4 t year  

oth o  these es mates ere sta s cally si ni cant 50

This re ort ado ts the lo er bound es mates or each 
study and es mates that shared car usa e throu h 
CS  mem ershi  results in households reducin  their 
a era e daily M M  y 1  miles and their  
emissions y 0 5  metric tons er year

evenue and the Shared Car Par ing 
Permit Pri e

Thus ar, this cha ter has discussed the im act o  
alloca n  more ublic ar in  s aces to shared cars 

hile holdin  the ermit rice constant  The ne a e 
rela onshi  bet een the ermit rice and the number 
o  shared cars in oston is sho n in i ure : i  the 

rice o  the ermits oes u , there ill be e er shared 
cars in oston  More recisely, C s ill lace e er 
cars in oston i  the rice is abo e their illin ness to 

ay or a i en uan ty o  ublic ar in  s aces  The 
con erse is also true  Most im ortant, this hi hli hts a 
con ict bet een raisin  re enue and all the other oals 
that only accrue throu h more shared cars in oston  

m irical idence
There is ery li le research on the rice sensi ity o  
C s  o e er, the res onse to the P ro ides some 
insi ht: C s a lied or all 0 edicated Permits and 
150 ree oa n  Permits 51 This indicates that or these 

uan es o  ublic ar in  s aces, the rice o  the 
ermits in the P is at or belo  hat the C s ere 
illin  to ay

Con lusion

e eral themes emer e rom this cha ter  The rst is 
that some o  the oals are in con ict ith each other:

5   . . ar n and . . haheen  reenhouse as ission pac s o  
arsharing in Nor h erica   ransa ons on ntelligent rans orta on 

Systems 1  no.  Dece ber 11  1 .

51  his in or a on as received hrough ord o ou h ro  he clien . 
n or una ely  con den ali y re uire en s preven ed he clien  ro  

revealing ore de ailed in or a on abou  he response o he .

 » Increasin  the City o  oston s re enues by 
char in  a hi her rice or the shared car ublic 

ar in  ermits is li ely to limit the de ree to 
hich other oals are achie ed because C s 
ill lace e er shared cars in oston

 » Im ro in  access to mobility or the carless ill 
oten ally run counter to the oal o  reducin  
MT and  emissions

e ertheless, the riori es or the oals set at the end 
o  the re ious cha ter ro ide uidance on ho  to 
resol e this:

 » s ma imi in  re enue has the lo est riority 
amon  all the city s oals, the rice o  a ublic 

ar in  ermit should be set as lo  as necessary 
to achie e the city  other oals

 » Im ro in  access to mobility or the carless 
should ta e riority o er reducin  MT and  
emissions  o e er, there is some e idence that 
the MT increase o  a carless indi idual ho 
uses a shared car is lo er than it ould ha e 
been i  they had urchased their o n car 52  

eyond these con icts, there are t o main concerns 
ith re ard to the olicy rele ance o  the em irical 
ndin s in this cha ter to the City o  oston  

irst, as stated earlier, all studies ocused e clusi ely 
on the beha ioral chan es o  C  members  Thus the 
ma nitude o  the actual im acts on the City o  oston 
is de endent on the number o  C  members in the 
city

econd, all studies only e amined the to  model o  
car sharin  There has been li le em irical research 
done on the im acts o  the to  model o  car
sharin  The added e ibility and lo er rice o  the 
one ay tri s on the to  model su est that it may 
be er im ro e accessibility and induce reater ehicle 
sheddin  o e er, these same actors may also 
mean that there mi ht be net MT and  emission 
increases  MT and  emissions may be urther 
increased i  rebalancin  is re uired  ebalancin  is the 
trans er o  shared cars rom one loca on to another 
in order to ensure su cient su ly or com ly ith a 
munici al re uirement  The e ercise is a short term 
cost to C s because they ha e to ay or labor and 
uel to trans er the ehicle and earn no re enue 

5   ar n and haheen  reenhouse as ission pac s o  arsharing in 
Nor h erica.
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TABLE 2:  IMPACTS OF CAR-SHARING ON SELECTED CITY GOALS (BASED ON AVAILABLE EMPIRICAL 
EVIDENCE)

ES L S P A E E CLE E S P M  A   EM SS S M L  ACCESS

Cervero 
et al

Net reduc on o   vehicles including 
oregone purchases

Daily  reduc on o  1.
 iles

proved   
ore trips beco e 

accessible

ar n and  
haheen

Net reduc on o   vehicles
 e ission reduc on o  

.5 .  t year
Not studied

ro ected 
i pact or 
this report

Net reduc on o   vehicles  vehicles shed  
1 vehicle purchase oregone  1 shared car 
added

Daily  reduc on o  
1.  iles and  e ission 
reduc on o  .5  etric tons 
per year

proved

Con dence 
in pro ected 
i pact

igh  he literature on car sharing 
consistently nds that it causes a sta s cally 
signi cant reduc on in private vehicle 
o nership. he reports only di er on the 

agnitude o  the reduc on and this report 
uses a conserva ve es ate.

o   here is evidence 
o   and  e ission 
reduc ons a ong C  

e bers but very e  
o  these results ere 
sta s cally signi cant.

igh  he 
evidence supports 
the intui ve no on 
that car sharing 
i proves obility 
access.

rom rental durin  the trans er eriod  This re ort 
incor orates the uncertainty around the im acts o  
the to  model into its recommenda ons in the nal 
cha ter

Table 2 summari es the em irical conclusions rom 
this cha ter  hile there is some uncertainty re ardin  
the e act ma nitude o  these im acts, this re ort 

is con dent that car-sharin  ill ha e ene cial 
im acts on the City o  oston  bo e all, the es mated 
reduc on in ehicle holdin s means that, in the lon  
term, residents stand to ain at least our ar in  
s aces or e ery u lic ar in  s ace they lose
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C I  or ani a ons (C s) ha e as ed 
the City o  oston to allocate ublic ar in  
s aces to their shared cars  The rst art o  

this cha ter recommends an a ro riate res onse to 
their re uest, ta in  into account the oals discussed 
in Cha ter 3 and the im acts e amined in Cha ter 4  
The second art o  this cha ter deals ith e n  more 
accurate es mates o  the im acts o  car sharin  in 

oston

e ommendation  Allo ate Publi  
Par ing S a es to Shared Cars

In considerin  the res onse to C s, the City o  oston 
set the ollo in  oals:

1  Increase residen al ublic ar in  a ailability

2  Im ro e mobility access or the carless

3  educe ehicle Miles Tra elled ( MT) and 
reenhouse as ( ) emissions

4  Ma imi e re enue (or minimi e losses)

The re ious cha ter ro ides com ellin  e idence 
that these oals are a ainable throu h alloca n  
some o  the city s limited ublic ar in  s aces to 
shared cars  here there is uncertainty, it is only 
around the e act ma nitude, not the e istence, o  the 
bene ts  ccordin ly, this re ort recommends that the 
City o  oston a roach car-sharin  as a social and 
en ironmental ene t and allocate u lic ar in  
s aces to shared cars  53

To su ort this alloca on olicy, the City o  oston 
should: 54

 » stablish a ormal rocess or alloca n  
ublic ar in  s aces to shared ehicles  

C  en a ement should be administered 
by dedicated sta  at a de artment or sub
de artment le el  The s aces allocated to 
shared cars should be dis nct rom s aces 
allocated or other uses (i e  ith si ns and 

5   usan . haheen et al.  Carsharing and ublic arking olicies  ssessing 
ene ts  Costs  and est rac ces in North erica  arch 1  h p

trid.trb.org vie .asp id .

5   hese build on the policy reco enda ons ele ents in haheen et al. 
Carsharing and ublic arking olicies .

Chapter 4: 

Recommendations
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mar in s), and, i  necessary, onin  la s should 
be amended to re ect this dis nc on  Par in  
en orcement o cers should ensure that only 
shared cars use the desi nated s aces

 » Conduct oint ublic consulta on sessions ith 
C s hen alloca n  ublic ar in  s aces 
in a i en nei hborhood  City o cials should 
acilitate these sessions

 » e uire that any C  allocated a ublic ar in  
s ace rant the City o  oston access to:

o Tri le el data that has been 
su ciently anonymi ed

o oca on data or all o  it shared cars 
in oston (both in ri ate and ublic 

ar in  s aces)

o re ate data on the number o  C  
members and their characteris cs (car 
o nershi , a e, income) or each o  
the 250m 250m cells in oston

 recedent has been set or this ith the data 
sharin  a reement bet een ber, a ride hailin  
ser ice, and the City o  oston 55

eyond the considera ons abo e, a sound alloca on 
olicy also needs to determine the a ro riate car

sharin  model, the s a al distribu on o  the allocated 
ar in  s aces, as ell as the ermit rice, dura on, 

and uan ty

Which Model?
 the t o car sharin  models, the to  (t o ay) 

model has been be er studied  Thus, this re ort 
is more con dent in its bene ts and recommends 

riori in  the alloca on o  u lic ar in  s aces 
to A-to-A t o- ay  shared cars throu h edicated 
Permits 5  

onetheless, the to  (one ay) model is an 
inno a on in car sharin  that holds reat romise  or 
the City o  oston, the ma or oli cal u side is that 

to  shared cars do not re uire a dedicated s ace  

55  Nicole Dungca  ber to hare idership Data ith oston  
he Boston lo e  anuary 1  15  h ps .bostonglobe.

co business 15 1 1 uber share ridership data ith
boston Klo K t koa oNN story.ht l.

5   Dedicated er its allocate a public parking space or a speci c C s 
shared car.

ence, there is a lo er li elihood o  o osi on rom 
residents due to the loss o  a ublic ar in  s ace  

o e er, the model s no elty and e ibility also means 
that there is reater uncertainty about its im acts  
There ore, this re ort recommends the City o  oston 
ado t a more conser a e olicy in issuin  ree-

loa n  Par in  Permits5  as to e er examine the 
im acts o  the A-to-  model  In li ht o  this, the 150 

ree loa n  Par in  Permits o ered in the e uest or 
Pro osals ( P) are a ood start  The ne t ste  ould 
be to e amine the data rom the C , ar cularly tri
le el data, to loo  at the im acts on mobility as ell as 

MT and  emissions

Where?
 shared car needs to be laced in the ri ht lace 

to ha e the desired im act  or e am le, a shared 
car is unli ely to reduce ehicle o nershi  (and 
increase ublic ar in  a ailability) in a i en area i  
it is an hour s al  a ay  ence, the allocated ublic 

ar in  s aces must be located here they ma imi e 
reduc ons in ehicle o nershi  or increase mobility 
access  or these im acts to occur, allocated u lic 

ar in  s aces cannot e more than 00 meters a ay 
rom the tar et user rou 5

It cannot be assumed that the oals o  C s ali n 
er ectly ith those o  the City o  oston hen it 

comes to choosin  the loca on o  ublic ar in  s aces 
or shared cars  n e am le o  oor oal ali nment 

mi ht be the lacement o  a shared car in an area 
resul n  in reduced ublic trans orta on usa e and 
increased MTs  Con ersely, it ould also be un ise 
or the City o  oston to micromana e the rocess 

by determinin  the e act loca ons or ublic ar in  
s aces or the C s and o erin  it to them on a ta e it
or lea e it basis  ome areas mi ht not be su ciently 

ro table or a C  

This re ort recommends a mid oint on the s ectrum: 
the City o  oston associates oals ith a set o  

eo ra hical areas and allo s the CS  to choose their 
u lic ar in  s aces rom those sets  or e am le, in 

order to increase ublic ar in  a ailability, the City o  

5   ree oa ng arking er its allo  a shared car to be parked in any 
legal public parking space. ddi onally  the shared car and otorist are not 
sub ect to eter pay ent or e li it restric ons and residen al parking 
per it restric ons.

5   arre  alker  asics  alking Distance to ransit  u an ransit  pril 
 11  h p .hu antransit.org 11 basics alking distance to

transit.ht l.
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oston iden es 250 250m cells here there are many 
ri ate ehicles and lets the C  choose ublic ar in  

s aces ithin any o  the cells  The city s P a lied 
this recommenda on ith the addi onal s ula on 
that access to certain areas as con n ent u on 

lacin  cars to meet oals in others

C  members ha e di erse reasons or sheddin  
ehicles they o n includin  e is n  ehicles bein  

close to re rement,5  en ironmental concerns, and 
a shared car bein  more economical than a ri ate 
ehicle belo  certain milea es 0 The nal reason 

im lies that there are milea es or hich a era e cost 
o  shared car usa e are e ual to or lo er than the 
a era e cost o  usin  a ri ate ehicle  

In their study o  the im acts o  car sharin  in orth 
merica, Mar n et al  ound that 0  o  ehicles shed 
ere dri en less than 1 ,000 miles a year and the 

median milea e on shed ehicles as ,000 miles a 
year 1 sin  motorin  cost data rom , another 
re ort su ests that usin  a shared car is more cost
e ec e than o nin  a ehicle at milea es belo  
5,000 miles a year 2 This re ort assumes that ri ate 

assen er ehicles dri en less than ,000 miles a year 
are the main candidates or re lacement y a shared 
car

The ma  in i ure  dra s on data rom the 
Massachuse s ehicle Census and sho s the count o  
lo milea e assen er ehicles eocoded to a i en 
250m 250m cell in the ourth uarter o  2011  The 
census de nes lo milea e ehicles as those that are 
dri en (on a era e) under 1  miles a day or 5, 44 
miles er year  o er  cells, denoted by dee er hues 
o  red, ha e hi her number o  lo milea e ehicles 
than cooler  cells, denoted by li ht shades o  yello  
The numbers in the cells are the count o  lo milea e 
ehicles in that cell

There ore, to increase u lic ar in  a aila ility, the 
City o  oston should allocate u lic ar in  s aces 

ithin 00 meters o  cells ith three or more ehicles 

5   ar n  haheen  and idicker  pact o  Carsharing on ousehold 
ehicle oldings  esults ro  a North erican hared se ehicle urvey.

  illard all  C  e ort  Car-Sharing  here and o  t Su eeds.

1  ar n  haheen  and idicker  pact o  Carsharing on ousehold 
ehicle oldings  esults ro  a North erican hared se ehicle urvey.

  illard all  C  e ort  Car-Sharing  here and o  t Su eeds.

ith milea es elo  1  miles a day lo -milea e 
ehicles

ne ca eat is that this ehicle census data is o er our 
years old and those lo  milea e ehicles may no lon er 
e ist  This issue is mi ated by t o actors  irst, there 
is a stron  correla on bet een the number o  lo  
milea e ehicles and the number o  ri ate ehicles 
(see i ure 1) in a i en cell  econd, cells ith many 

ri ate ehicles in a i en year also ha e many ri ate 
ehicles in other years  Put another ay, the ublic 
ar in  shorta e in a i en area ersists throu h me  

There ore, the number o  lo  milea e ehicles in the 
ourth uarter o  2011 is an a ro riate ro y or the 

current number o  lo  milea e ehicles

To determine the areas that ould ain the most 
mobility rom the addi on o  a shared car, this re ort 

rst in erted the mobility score data rom i ure 2  It 
then remo ed the un o ulated cells such as ar s, the 

oston arbor Islands, and o an Interna onal ir ort 
rom the data set to roduce i ure  The cells ith 

dee er shades o  blue ha e hi her immobility scores 3 
(i e  oorer mobility)  Pu lic ar in  s aces should 

e allocated to shared cars ithin 00 meters o  cells 
ith immo ility scores in the to  uin le i e  reater 

than 0 5

o  Much and or o  lon ?
s stated in the re ious cha ter, all 0 edicated 

Permits ( ith a ma imum o  40 er C ) and 150 
ree loa n  Permits o ered in the city s P ere 

a lied or  This im lies that the rice set or the 
ermits as at or belo  the rice C s ere illin  to 
ay  The ermits ere riced at 3,500 or a dedicated 

do nto n s ace (or a ree loa n  Permit) and 
2, 00 or a dedicated s ace else here 4 These rices 

are close to the city s es mated cost o  maintainin  an 
on street ublic ar in  s ace  

en thou h the city can oten ally char e a hi her 
rice, re enue enera on also has the lo est riority 

amon  the City o  oston s oals  More im ortant, 
hi her rices could dissuade C s rom lacin  cars in 

oston in the uture, decreasin  the ma nitude o  the 
associated bene ts  There ore, this re ort recommends 

  obility core  1  obility core

  oston ransporta on Depart ent  Drive oston   e uest or roposals 
or a oston ehicle haring rogra .
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FIGURE 8: VEHICLES WITH LOW MILEAGE (BELOW 16 MILES PER DAY) IN A CELL
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FIGURE 9: IMMOBILITY SCORES
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the City o  oston retain the ricin  scheme rom its 
P  oo in  ahead, the City o  oston should also 

consider lo erin  the ermit rices i  C s be in to 
demand e er s aces  This is es ecially true i  the City 
o  oston belie es that the ma imum bene ts rom 
car sharin  ha e not yet materiali ed

Cer ero et al ound that the im acts o  car sharin  
on reducin  ri ate ehicle o nershi  only started 
to mani est a er t o years 5 lthou h the City o  

oston should e entually eri y this dura on ith its 
o n study (ne t recommenda on), in the interim, this 
re ort recommends that shared-car u lic ar in  

ermits ha e t o-year dura ons

o  Many?
eyond the s aces o ered in the P, this re ort 

recommends an incremental a roach to alloca n  
addi onal u lic ar in  s aces to shared cars 
i e  allocate, e aluate, allocate  This should be 

im lemented on an annual basis as ollo s: 

1  llocate a small number (no more than 50) o  
ublic ar in  s aces to shared cars rom a C

2  aluate the C  based on a set o  metrics  Where 
necessary, the C  is e ected to ro ide the 
rele ant data  The metrics are as ollo s:

a  ela e to nei hborhoods ith e er (or no) 
shared cars in ublic ar in  s aces, there 
should be lar er decreases smaller increases in 
the number o  residen al ar in  ermits that 
are a lied or in com arable nei hborhoods 

ith more shared cars  or e am le, i  more 
shared cars are laced in llston than in 

ri hton in 2015, the di erence in number o  
residen al ermits that are a lied or bet een 
2015 201   and 2014 2015 or llston should 
be less than ri hton s di erence o er the 
same eriod  I  the data is a ailable, a similar 
a roach can be used or car o nershi , MT, 
and  emissions

b  There should be an increase in C  membershi  

5  Cervero and sai  City Car hare in an rancisco  Cali ornia.

  his approach is a variant o  the one adopted by the ashington D.C.s 
District Depart ent o  ransporta on in its policy or alloca ng public spaces 
to shared cars. a  i bab e  ssociate Director o  the olicy  lanning  

ustainability d inistra on  provided this in or a on.

  his is a di erence in di erence calcula on ithout the sta s cal 
achinery.

in the areas around the allocated s aces

c  The number o  ar in  in rac ons that a shared 
car is in ol ed hen outside its desi nated 
s ace in should be lo

d  The ma ority o  shared car u li a on should 
occur in o ea  eriods

3  In the ollo in  year, i  the metrics in te  2 
a ear to be met or e ceeded, start a ain at te  
1

The rac cal and oli cal limita ons o  con er n  
e is n  residen al ublic ar in  s aces only urther 
bu ress the case or this a roach

e ommendation  Condu t an 
nde endent m a t Study

The City o  oston can si ni cantly reduce the 
de ree o  uncertainty associated ith the im acts 
o  car sharin  by studyin  it ithin oston  To do 
so, this re ort recommends that the City o  oston, 
in artnershi  ith CS s, conduct a lar e-scale 
randomi ed ex eriment o er a our-year eriod  
Instead o  the alloca on olicy rom the re ious 
recommenda on, C s ar ci a n  in this study ill 
ollo  the alloca on rocess in the study desi n

The unit o  analysis or this study ill be a household  
The causal rela onshi  o  interest is the im act o  the 
number o  shared cars near a i en household on:

 » The number o  ri ate ehicles o ned by the 
household as ell as their a ributes (e  year, 
ma e, model, uel e ciency)

 » The household s a era e daily ehicle miles 
tra elled and  emissions

 » The number o  C  members in the household

andom assi nment is as ollo s: The ar ci a n  
C s ic  0 cells ( rom the rid in i ure 13) to lace 
shared cars  There needs to be a t o cell a  bet een 
each chosen cell to limit crosso er e ects  The selected 
cells are then matched into airs based on the de ree 
to hich they share characteris cs that could im act 
the outcomes (e  o ula on density, a era e 
income)  In each o  these airs, one cell is randomly 
chosen to be in the treatment arm hile the other is 
in the control arm, or a total o  40 cells in each arm o  
the study
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C s ill only be allocated ublic ar in  s aces 
in cells rom the treatment arm  o s aces ill be 
allocated to C s in the cells rom the control arm  or 
the dura on o  the e eriment, ar ci a n  C s are 

rohibited rom lacin  addi onal shared cars in ublic 
and ri ate ar in  s aces inside a control cell and 
the t o cell border  around it  This is also to re ent 
crosso er e ects  o e er, C s may lace shared 
cars in ri ate ar in  s aces ithin or around the 
treatment cells ro ided they no y the City o  oston 
and do not iolate the re ious restric on

The restric on around the control cells mi ht dissuade 
C s rom ar ci a n  in the e eriment  To remedy 
this, the City o  oston should only allocate ublic 

ar in  s aces to ar ci a n  C s or the dura on o  
the e eriment  To urther incen i e ar ci a on, the 
City o  oston should be illin  to allocate more ublic 

ar in  s aces at a chea er rice in the treatment 
cells

sin  ehicle re istry and ins ec on records rom the 
Massachuse s e istry o  Motor ehicles (a di ision o  

the Massachuse s e artment o  Trans orta on), the 
outcome ariables abo e are e amined or households 
in both arms  This occurs be ore the study starts and at 
the end o  the our years  

The causal e ect ill be the di erence in the chan es 
in the outcome ariables in these t o me eriods 
bet een households in the t o arms o  the study (i e  
di erence in di erence)  endi  : tudy Protocol 
to amine the Im acts o  Car harin  in oston  

ro ides a ull e lana on o  the study desi n  

ne limita on o  this desi n is that it only ro ides 
insi ht into the im acts o  the to  model o  car
sharin  ince the to  model o  car sharin  does 
not limit a shared car to a sin le loca on, this method 
o  a ribu on is not a licable  That said, the insi hts 
rom this study ill allo  the City o  oston to be 

be er in ormed on the im acts o  car sharin  and 
hether they meet the city s oals
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A endix A  oston ei h orhoods

FIGURE 10: CITY OF BOSTON NEIGHBORHOODS
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A endix  Car-sharin  r ani a ons CS s

AME L CA  M EL
CA

E S P 
M EL

AC E  
S

ipcar  
h p . ipcar.co

ostly to  
e peri en ng ith 

to
leet o ned es

Car o  
h ps .car go.co en

to leet o ned No

etaround  
h ps .getaround.co

to eer to peer No

elay ides  
h ps relayrides.co

to eer to peer es

nterprise to leet ned es
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A endix C  ouseholds and ehicle nershi

FIGURE 11: VEHICLES PER HOUSEHOLD
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FIGURE 12: NUMBER OF HOUSEHOLDS IN A CELL
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A endix  Studies on m acts o  Car-Sharin
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A endix E  etailed e ie  o  Shortlisted Studies on m acts o  Car-sharin
or all studies, sta s cal si ni cance as set at the 5  robability le el

Mar n  haheen  idic er  Carsharin s Im act n ousehold Car oldin s: esults rom a 
orth merican hared se ehicle ur ey (March 2010)

Ten ma or C s o era n  in orth merica sent an email to all members in i n  them to ta e an online sur ey 
that o ened in e tember and closed on o ember , 200  The sur ey ues onnaire used ues ons to acilitate 
be ore and a er  analysis  or ehicle sheddin , it as ed res ondents about the chan es in household ehicle 

o nershi  ntry into a dra  or 100 orth o  car sharin  credit as ro ided as an incen e or res onses

The o ula on o  interest as all C  members in orth merica and the nal sam le si e as ,2 1 indi iduals  
The nal sam le e cluded t o mar ets: colle e and e clusi e business o ernment use because the sur ey as 
ocused on the residen al or nei hborhood car sharin  models  The study also assi ned ero im acts to sel

iden ed inac e members  

To handle oten al con ounders, ues ons ere included to iden y actors such as home or or lace mo es 
that had im acts on tra el a erns  es ondents ho ans ered in the a rma e to such ues ons ere e cluded 
rom the nal sam le

Results

Within the sam le o  ,2 1 indi iduals, a net (includin  increases in ehicle o nershi ) o  1,4 1 ehicles ere shed  
mon   res ondents, o nershi  ent rom 0 55 ehicles er household be ore  car sharin  to 0 2  ehicles er 

household a er, a reduc on o  almost 50

To determine industry ide im acts o  carsharin , the researchers ro ected the results rom the sam le on the 
industry in uly 200  (3 ,000 members and , 1  ehicles)  This e tra ola on as done usin  the ollo in  
ormula:

ehi les Shed er Shared Car   - na e Share   3 3   6   6   

The 314,3 0 is the number o  households that is deri ed by scalin  the 3 ,000 membershi  do n by  (the 
ro or on business, o ernment, and colle e members in the sam le) then ad us n  that ure or the 1  o  

res ondents in the sam le ho belon ed to household ith t o C  members  sin  sensi ity analysis here 
the share o  inac e members is assumed to be bet een 15  and 40  across the en re membershi , the number 
o  ehicles shed is es mated to be bet een 4 and  er shared car  I  ore one urchases are included, this number 
rises to  to 13 er shared car

ssess e t

There are issues ith the internal alidity o  the study in terms o  the claim that ehicle sheddin  as caused by 
bein  an ac e C  member  it is unclear i  the members ould not ha e sold their cars e en i  they hadn t oined 
a C  The study claims that researchers as ed ues ons to iden y con oundin  actors or e ents and remo ed 
res onses rom the analysis i  either as ound  o e er, the de ree to hich this reduced omi ed ariable bias is 
uncertain  The e tra ola on o  sam le data to the lar er o ula on could also oten ally be roblema c

That said, the study is rela ely sound methodolo ically and is the lar est (in terms o  sam le si e) study o  car
sharin
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Mar n  haheen  reenhouse as mission Im acts o  Carsharin  in orth merica 
(December 2011)

et l

The study em loyed the methodolo y and data athered rom Carsharin s Im act n ousehold Car oldin s: 
esults rom a orth merican hared se ehicle ur ey  It e amined t o im acts  The rst as the obser ed 

im act, hich as the hysically measurable emission chan e that resulted rom chan es in dri in  beha ior 
or a household ith C  members  The second im act as described as the ull im act  This re resented the 

es mated chan e in emissions due to ore one tri s  The study assumes that these ore one tri s ould ha e been 
made i  the household had not reduced its ehicle holdin s due to car sharin

Results

The es mated obser ed reduc on in  emissions as 0 5  metric tons er year or member households  The 
ull im act as es mated to be a reduc on 0 4 metric tons er year  oth o  these es mates ere sta s cally 

si ni cant

ssess e t

e er to the assessment o  Carsharin s Im act n ousehold Car oldin s: esults rom a orth merican 
hared se ehicle ur ey

Cer ero  City Car hare: irst ear Tra el Demand Im acts ( o ember 2002)
The study analy es three sur eys administered to members and non members o er the rst year o  City Car hare s 
o era on in an rancisco, the rst o  hich occurred bet een mid ebruary and early March 2001 be ore City 
Car hare s launch  The remainin  sur eys ere administered 3 4 months and  months into the ro ram

et l

The study em loyed a matched air analy cal a roach ith a treatment (i e  members) and control rou  (i e  
non members)  The control rou , re erred to as non members, consisted o  indi iduals ho had re istered or City 
Car hare, but had not ormally oined as there as no P D in their nei hborhood  The treatment rou , re erred 
to as members, consisted o  those ho had ormally oined  am le si es or the three sur eys ere 143 members 
and 155 non members or the rst, 105 members and 4 non members or the second, 131 members and  non
members or the third

Results

In terms o  MTs, the sur ey sho ed an increase in the MTs o  members  This as a ributed to the ma ority o  
members not o nin  ri ate ehicles and increasin  their MTs as they added a shared car to their trans orta on 
mi  o e er, this increase as not sta s cally si ni cant  o si ni cant chan e in ehicle o nershi  as obser ed, 
althou h this is a ributed to the car sharin  ro ram bein  rela ely ne

ssess e t

e er to combined assessment in City Carshare: on Term Tra el Demand and Car nershi  Im acts  belo

Cer ero  Tsai  an rancisco City Car hare: econd ear tra el Demand and Car nershi  
Im acts
The second in the series o  studies on City Car hare to e amine its im acts t o years a er it as launched  Its data 

as dra n rom ourth sur ey as conducted on members and non members (i e  the sta s cal control rou ) in 
early to mid March 2003
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et l

This study con nued to em loy the same matched air analy cal a roach in obert Cer ero s City Car hare: 
irst ear Tra el Demand Im acts  ith a sam le si e o  4 2 members and 54 non members

Results

nce a ain, no sta s cally si ni cant decline in MTs or members rela e to non members as detected

o e er, membershi  did increase the li elihood o  sheddin  a ehicle or ore oin  the urchase o  one  This 
result as sta s cally si ni cant at a 5  robability le el  or the ty ical sur ey res ondent (i e  non is anic li in  

ith unrelated adults in a household ith 0 3 cars er member), a member as 2  ercenta e oints more li ely to 
shed a ehicle or a oid urchase than a non member  roadly s ea in ,  out 25 member households i e u  a car 

ithin t o years, hile 1 in 25 non member household added a car in the t o years o  the ro ram  There ore, a 
City Car hare ehicle ta es  (  shed, 1 a oided) ehicles o  the road

ssess e t

e er to combined assessment in City Carshare: on Term Tra el Demand and Car nershi  Im acts  belo

 
Cer ero  olub  ee  City Carshare: on Term Tra el Demand and Car nershi  Im acts 
(200 )
The third (and nal) in the series o  studies on an rancisco s City Carshare here a h sur ey as conducted on 
members and non members in March 2005, our years a er the ro ram as launched

et l

This study con nued to em loy the same matched air analy cal a roach in obert Cer ero s City Car hare: 
irst ear Tra el Demand Im acts  ith a sam le o  52  members and 45 non members

Results

While there as no sta s cal si ni cant decline in MT amon  members, hen ad usted or mode ( al in , 
cyclin , and transit are counted as ero since they add no ne  ehicles) and occu ancy (number o  occu ants in a 
motori ed ehicle), sta s cally si ni cant declines o   ere recorded  

There as li le di erence in the chan es in household ehicle o nershi  bet een members and non members 
thou h members ere less li ely to increase o nershi  This is due to the sur ey as in  members i  they had 

o en rid o  a car bet een 2003 and 2005, hich is su es e that most o  the sheddin  occurred bet een 2001 
and 2003 and subse uently le elled o  a er 2003  The study also includes ordinal lo it model usin  data o er the 
en re eriod (2001 2005) in redic n  e ran ordered chan es in household ehicle o nershi : net reduc on 
o  t o or more cars  net reduc on o  one car  no chan e  net increase o  one  or net increase o  t o or more  The 
model nds that membershi  is associated ith net declines in ehicles o nershi

ssess e t

Methodolo ically, the City Car hare studies are the stron est amon  the literature sur eyed  The use o  matched
air analysis allo s a reater de ree o  a ribu on in beha ioral chan es to the car sharin  as o osed to other 

actors (e  increasin  uel rices)  This is because these actors can be assumed to e ect members and non
members e ually  ne concern is that the si e o  the non members is small rela e to the member sam le and 
declines ith each itera on o  the study  Thou h this is robably due to City Car hare e ansion o er the e years, 
it introduces a de ree o  uncertainty about the conclusions that the a ers dra
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A endix  Predic e Model on Chan es in ehicle nershi  or City CarShare
In the nal installment o  the three a er series on an rancisco s City Car hare,  Cer ero et al created a model usin  
ordinal lo it es mates or redic n  net chan es in ehicle o nershi  amon  sur ey res ondents  The ollo in  ran  
orders ere used:

1  et decrease o  t o or more cars 
2  et decrease o  one car
3  o net chan e 
4  et increase o  one car
5  et increase o  t o or more cars 

The results are in the table belo :

C S E  C A E  E S P C E C E  
ES MA E

S A A  
E P A L

 or ore cars .3 1 . 11

1 car . .6 6

No change . 6 .63 .6

+1 Car 3.6 .953

oca on

City Car hare e ber es  1  No  .9 . . 15

ns a transit pass es  1  No  . 1 .199 . 3

D ithin  o  residence es  1  No  . 9 . 5 .

as children es  1  No  .51 . 9 .

ge years . 9 . 1 . 3

Drive to ork es  1  No  . 65 . 9

u ary sta s cs

a ple si e 53

. 69

ode Chi s uared robability 61. 5 .

In an ordinal lo it, there is a coe cient or each cuto  (i e  ran  order), hich to ether ith the other coe cients 
is used to create a alue ( ) that is assed throu h the cumula e lo is c distribu on unc on to et a cumula e 

robability or that cuto  and the ones that are ran ed belo  it

sin  the unc ons abo e, the es mated robability that a 31 year old, childless, transit ass holder ho does not dri e 
to or , and has P D close by ill i e u  1 or more ehicles (the cumula e robability o  the rst t o ran s) is:

 » 1 25  or members
 » 23  or non members

This means that a member o  CityCarshare ( ith the a oremen oned characteris cs) as 11 ercenta e oints more 
li ely to i e u  one or more ehicles (net) than a non member

6   Cervero  olub  and Nee  City Car hare.
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A endix  eterminin  Mo ility Scores

To calculate mobility scores, this re ort ado ted and modi ed Ma he  Danish s a roach  sin  the M T s 
eneral Transit eed eci ca on ( T ) les and cells Mass I  rid rame or , each cell in oston as i en a 

mobility score as ollo s:

1  ind all ub ay, bus, streetcar, and sub ay sta ons ithin ran e o  the center o  the cell  To be considered 
ithin ran e 0 

 » a ub ay sta on ould need to be ithin 400 meters,

 » a bus sto  ould need to also be 400 meters,

 » a streetcar sta on ould need to be 00 meters,

 » and a sub ay sta on ould need to be ithin 1,000 meters

2  or each o  these sta ons, determine their actual (strai ht line) distance rom the center o  the cell as ell 
as their re uency o  ser ice (i e  ho  many mes does a bus or train sto  there on a i en ee day)  or 

ub ay, the re uency as set at 10, the assumed a era e number a ailable bi es

3  um the result o  re uency di ided by distance or all o  sta ons ithin ran e o  the cell to et the 
mobility score or that cell

There are se eral ca eats related to this a roach:

 »  sto  doesn t ha e to be ithin oston city limits to be considered ithin ran e o  a cell

 » The distances used or the ithin ran e determina on as ell as the actual distance rom the center o  
a i en cell are strai ht line distances  This means that they could oten ally understate the actual (i e  

al in ) distances to the sta on

 » esides bein  ri ile ed in terms o  acce table distances, streetcar and sub ay sta ons en oy an added 
ad anta e because their t o ay nature (Inbound and utbound) e ec ely doubles their re uency

69  Danish  ploring ransit and Driving ehavior in  ith oogle usion ables.

  arre  alker  asics  alking Distance to ransit  uman ransit  pril  11  h p .hu antransit.org 11 basics alking distance to transit.
ht l.
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A endix  Study Protocol to Examine the m acts o  Car-Sharin  in oston

nit o  analysis  ousehold

nit o  randomi a on  250m 250m cell

Ex lanatory aria le  umber o  shared cars added to the cell since the be innin  o  the study

Study ura on  Four years

utcome ariables (household le el)
 » umber o  ri ate ehicles o ned by the household as ell as their a ributes (e  year, ma e, model, uel 
e ciency)

 » era e daily ehicle miles tra elled and  emissions

 » umber o  C  members

Data source(s)
 » ehicle re istry and ins ec on records rom the Massachuse s e istry o  Motor ehicles (a di ision o  the 
Massachuse s De artment o  Trans orta on)  this is the same data that the Massachuse s ehicle Census 

as able to access and use

 » C  Membershi  Data

 » Census Data

am lin  i e elec on
In order to detect a 0 11 (or 11 ) ehicle o nershi  reduc on 1 ith a o er o  0  and a standard de ia on o  
1 0 5 ehicles, the study needs a ro imately 1,500 households in each arm  This means a sam le si e o  3,000 
households is re uired  ased on the 2010 census, there are (on a era e) 125 households in a cell  This means 
a ro imately 30 cells are re uired  o e er, i en the oten al or con ounders and the small si e o  the e ect, a 
lar er sam le o  0 cells is recommended

andomi a on Method 
1  Iden y artner car sharin  or ani a ons (C s) that are illin  to ar ci ate in the study  n incen e 

ould be to only allocate ublic ar in  s aces throu hout the City o  oston to C s that ar ci ate in this 
study  ddi onal incen es such as discoun n  the rice o  ermits or alloca n  more ublic ar in  s aces 
can also be used  

2  s  the artner C s to choose 0 cells ( rom the 2,05  250m 250m cells that co er oston  see Fi ure 13) 
here they ould li e to lace at least our addi onal shared cars in ublic ar in  s aces o er a t o year 
eriod  ny cell can be chosen ith the condi on that there is a t o cell a  bet een each o  the chosen 

cells to re ent crosso er e ects

3  ach cell is matched ith another cell that shares similar characteris cs  These matchin  characteris cs are:

a  Po ula on

b  umber o  C  members

1  his is the reduc on detected by Cervero et al in the nal install ent o  their studies on City Car hare.
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c  era e number o  ehicles er household

d  era e household income

4  From each air, one cell is chosen at random or assi nment to the treatment arm, the other is assi ned to 
the control arm

5  The alues o  the outcome ariables abo e are recorded or all households in the study (i e  the be ore  
alue)

 The e eriment be ins ith the City o  oston alloca n  ublic ar in  s aces to shared cars in the 
treatment cells  This con nues as necessary or the study dura on  For the dura on o  the study:

 » CS s are not allo ed to increase the num er o  shared cars in ri ate or u lic ar in  s aces in and t o 
cells out i e  the  order  rom cells in the control arm

 » C s are allo ed to increase the number o  shared cars in both ri ate and ublic ar in  s aces in and 
around cells rom the treatment arm as lon  as the re ious restric on is res ected  The City o  oston 
needs to be no ed about cars added to ri ate ar in  s aces

Standard Errors
s the mechanism o  assi nment is at the cell le el, hile the unit o  analysis is at the household le el, clustered 

standard errors should be used in the analysis

Measurin  the Im act

el e e e e e e

For each household let:

 » h: utcome ariable

 » Dh: The number o  shared cars in ri ate or ublic ar in  s aces ithin 400 meters o  the household

 » Th:  dummy ariable that is set to 0 i  the obser a on as be ore the e eriment started and 1 i  as a er 
the e eriment started

The coe cient 3 on the interac on term (Dh* Th) is the es mated causal e ect o  a one shared car increase on h
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FIGURE 13: 250MX250M CELLS FOR BOSTON






