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Abstract 22 
Shared-use mobility services have experienced significant growth in adoption since the 23 
introduction of Uber, a ride-hailing service, in 2009. Although business models to support the 24 
sharing of vehicles (carsharing) have been present in the United States for 15 years, their adoption 25 
has been somewhat limited to niche markets in dense, urban cities or college campuses. To date, 26 
carsharing has attracted roughly one million members in the United States and close to two million 27 
globally over the past ten years. Conversely, new models of ‘shared-use,’ are estimated to have 28 
grown to more than eight million users within the past five years. The rapid adoption of these new 29 
mobility services poses significant challenges for transportation researchers, policymakers, and 30 
planners, as there is limited information and data about how these services may affect travel 31 
decisions and usage patterns. Given the long-range business, policy, and planning decisions that 32 
are required to support transportation infrastructure (including transit, roads, and vehicles), there 33 
is an urgent need to begin collecting data on the adoption of these new services, and in particular, 34 
their potential impacts on travel choices. 35 
 This paper presents findings from a comprehensive travel and residential survey deployed 36 
in five major U.S. cities that included questions on the adoption and use of carsharing and ride-37 
hailing services. The findings suggest that while ride-hailing services are popular among those 38 
who previously adopted carsharing services, a significant portion of ride-hailing adopters do not 39 
use carsharing. It is clear from the estimated ride-hailing adoption figures alone that these services 40 
are reaching new markets unmet by traditional carsharing services. Based on this preliminary 41 
analysis, we find that ride-hailing users in suburban neighborhoods (likely early adopters) are more 42 
multi-modal than their non-adopter counterparts and drive less. However, ride-hailing adopters 43 
living in urban areas tend to drive at similar rates and have similar vehicle ownership trends as 44 
their non-adopter counterparts. While further research is needed, this study presents early findings 45 
on the potential impacts that new shared-use mobility services may have on travel behavior. 46 
 47 
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INTRODUCTION 61 
Many academic researchers, policymakers, and planners have acknowledged that the emergence 62 
of shared-use mobility services, such as Uber and Zipcar, are disrupting established transportation 63 
business models. The notion of ‘shared-use mobility’ or ‘shared-mobility’ is part of a broader 64 
concept termed the “sharing economy’ through which information technology has enabled the 65 
shared use of assets and services, ranging from housing (Airbnb) to small jobs and tasks 66 
(TaskRabbit). In the transportation sector, new models have emerged over the past decade to 67 
provide shared access to automobiles, bicycles, scooters, and aircraft. In this paper, we focus on 68 
the sharing of automobiles through carsharing services (Zipcar, car2go) and ride-hailing services 69 
(Uber, Lyft), the adoption of these services, and their potential impacts on travel behavior. 70 
 71 
Shared-Use Mobility: A Changing Landscape 72 
First, we describe the evolution from ‘traditional carsharing’ programs to ‘ride-hailing’ services, 73 
and the distinct features of various shared-use business models. Traditional carsharing models, 74 
such as Zipcar, emerged in the United States in the late 1990s. Through carsharing, individuals or 75 
households typically joined a member-based program through which they gained as-needed access 76 
to a vehicle that they then drove themselves. Two strategic advantages of early carsharing 77 
programs included the following: 1) carsharing vehicles were typically located in accessible 78 
locations throughout a dense, urban region; and 2) members were able to borrow the vehicles on a 79 
short-term hourly basis (1). 80 

Although traditional carsharing programs have been somewhat popular in major cities and 81 
on college campuses, total U.S. carsharing members in January 2015 was estimated at 1.2 82 
million(2), that is, less than 0.4% of the current U.S. population. Based on these figures, we suggest 83 
that traditional carsharing services continue to serve a fairly niche market. However, the initial 84 
disruption of carsharing programs has spurred the development of similar programs by rental car 85 
companies (Hertz 24/7) and major automakers (Daimler’s Car2Go in 2008, BMW’s DriveNow in 86 
2011). An interesting new feature of the latter carsharing models is the ability to pick up a car at 87 
one location and drop it off at another location (one-way or free-floating carsharing). 88 

The widespread adoption of smartphones embedded with GPS, combined with the 89 
availability of digital road maps through APIs, provided the necessary enabling technologies for 90 
ride-hailing services. Uber was one of the first services to emerge in 2009, however several similar 91 
companies also entered the market in subsequent years (Sidecar, Hailo, Lyft). The common feature 92 
of ride-hailing services is the ability for a traveler to request a driver and vehicle through a 93 
smartphone app whereby the traveler’s location is provided to the driver through GPS. With the 94 
support of GPS technology, digital maps, and routing algorithms, users are provided with real-95 
time information about waiting times. Proponents of these services argue that they provide a more 96 
safe, reliable, efficient transportation experience. However, those who oppose these new mobility 97 
services argue that they essentially operate as illegal taxis. While the regulation of these services 98 
continues to evolve, there is agreement on one issue: ride-hailing services have begun to disrupt 99 
traditional transportation systems in cities across the globe. 100 

When ride-hailing services were first launched, they were commonly referred to as 101 
‘ridesharing’ or ‘peer-to-peer mobility’ services. Many experts initially argued that this label was 102 
a misnomer because drivers and passengers did not share the same destination (3), but rather, the 103 
drivers provided services analogous to limousines or taxis. In 2013, a California Public Utilities 104 
Commission ruling officially defined these services as transportation network companies (TNCs), 105 
although they are still often colloquially referred to as ridesharing, and more recently, ride-hailing 106 



services. In 2014, both Uber and Lyft announced the pilot of new products that harness algorithms 107 
to match passengers who request service along similar routes in real-time, enabling them to share 108 
rides (UberPool, LyftLine). Although the drivers of UberPool and LyftLine rides typically do not 109 
share the same destinations as their passengers, other business models and apps are emerging in 110 
an attempt to enable traditional carpooling – where the driver does indeed share a similar route 111 
(Lyft’s Driver Destination, Waze’s RideWith). 112 

While both carsharing services and ride-hailing services both reflect a shift away from 113 
vehicles as a product to vehicles as a mobility service, the service models and rates of adoption are 114 
quite different, as we demonstrate through this analysis. The remainder of this paper is organized 115 
as follows. First, we elaborate on the academic and industry research on shared-use mobility 116 
adoption and their potential impacts. Second, we describe our survey design methodology and data 117 
on shared-use mobility and travel behavior. Third, we present results on shared-use mobility 118 
adoption, attrition, and travel behavior indicators. We conclude with a discussion of this study’s 119 
results, potential policy implications, and directions for future research.  120 
 121 
BACKGROUND 122 
This section presents a summary of the academic literature on shared-use mobility and recent 123 
industry figures on the adoption of shared-use mobility. As noted in a recent special issue on 124 
shared-mobility research in Transportation by Le Vine and Polak, the innovation in business 125 
models has outpaced the speed at which researchers can converge around a common lexicon (4). 126 
Furthermore, we posit that the speed of innovation in mobility business models, as well as distinct 127 
mobility products (uberX, UberPool, UberAssist), presents significant challenges for 128 
transportation researchers to develop new data collection methods and methodologies that can 129 
effectively measure the potential impacts of these new mobility services on our transportation 130 
systems. Hence, in this review we draw on recent industry reports on the adoption and reported 131 
use of shared mobility. 132 
 133 
Adoption of Carsharing and Ride-Hailing Services 134 
Given the recent emergence of ride-hailing services (Uber, Lyft), the majority of academic studies 135 
on shared-use mobility to date have focused on the adoption and impacts of carsharing programs. 136 
Some of the earliest carsharing studies date back to 2001, when City CarShare was first launched 137 
in San Francisco. Based on surveys of members and non-members three months, nine months, and 138 
two years into the program, Cervero reported on the demographics of early adopters (5)(6)(7). 139 
Cervero found that carsharing served a fairly distinct and unique market – young, moderate-140 
income, non-traditional households without cars (over three-quarters of the surveyed carshare 141 
members had no household vehicles). 142 

Similar studies deployed through carsharing organizations in North America found that 143 
members tended to be young, well-educated, and of moderate income levels (8). However, a recent 144 
study by Clewlow using regional travel survey data from a representative sample suggests that not 145 
only are carsharing members more educated, they often have higher incomes than their non-146 
carshare member counterparts (9). Due to the fact that many carsharing programs have developed 147 
partnerships with universities and major employers, this result is not surprising. Although 148 
carsharing membership in the United States has indeed grown from ~50,000 members in 2004 to 149 
1.2 million in 2015 (2), it continues to represent a somewhat niche market, particularly compared 150 
to the rapid, and widespread growth of ride-hailing. A few key issues going forward are: 1) the 151 
growth potential of these distinct shared-use services, 2) the extent to which carsharing and ride-152 



hailing services will complement or compete with one another, and 3) which population segments 153 
these new business models will serve. 154 

 The neighborhood characteristics that support carsharing programs are generally the same 155 
characteristics that are necessary for emerging ride-hailing services. Several studies have identified 156 
common factors that contribute to successful carsharing programs, including limited parking, 157 
availability of good public transportation, walkability, high density, and mixed-use neighborhoods 158 
(1)(10)(11)(12). Numerous theoretical studies found that dynamic ride-sharing models, the core 159 
enabling concept of ride-hailing, are more likely to work in cities with high population density, 160 
where lead (or wait) times can more easily be reduced for both drivers and passengers (13)(14). 161 
As commercial ride-hailing services have expanded, they have initially targeted major, 162 
metropolitan cities around the globe. 163 

 Due to the competitive market for ride-hailing, there is limited data on the adoption of 164 
Uber, Lyft, and other similar services. However, leaked Uber numbers indicated that the largest 165 
service provider experienced ~80,000 weekly app downloads in late 2013 (15). It has been reported 166 
that Uber now has over 8 million users globally (16), and that the total global number of car and 167 
ridesharing users is projected to reach 650 million by 2030 (17). While there is significant 168 
uncertainty in current and projected figures, it is clear that the adoption of these new, ride-hailing 169 
services has already far out-paced the growth of traditional carsharing services of the past. 170 
 171 
Impacts of Carsharing on Travel Behavior 172 
Previous empirical research examining the possible impacts of shared-use mobility on travel 173 
behavior focuses almost entirely on carsharing. Cervero’s initial studies indicated that carsharing 174 
appeared to induce travel by automobile among early adopters (5). However, subsequent research 175 
revealed that as carshare adoption spread, members were 12% more likely to shed a vehicle, and 176 
on average experienced a net reduction in vehicle miles traveled (VMT) (6). More recently, Martin 177 
and Shaheen found that joining carsharing reduced the number average vehicles per household 178 
from 0.55 to 0.29 (8). 179 

Another dimension of travel behavior explored in previous carsharing studies is the 180 
potential impact of carsharing on public transit and non-motorized travel (walking and bicycling). 181 
Martin and Shaheen found that there was a slight net decrease in public transit use, and a significant 182 
increase in walking, bicycling, and carpooling after individuals joined carsharing (18). However, 183 
there were significant variations in travel behavior across the different carsharing organizations 184 
whose members were surveyed. Another study by Stillwater et al examined the relationship 185 
between carsharing and public transit use, finding similarly ambiguous results (19). 186 

Almost all of the previous studies used before-and-after or retrospective questioning of 187 
carsharing members to establish a relationship between carsharing and travel behavior (vehicle 188 
holdings, VMT, and transit use). However, a critical issue that has largely been unaddressed is the 189 
likely spurious relationship between the built environment, carsharing adoption, and travel 190 
behavior. While previous studies have observed that carsharing members tend to own fewer 191 
vehicles and drive less after joining carsharing, what is less well understood is the extent to which 192 
the observed travel decisions can be attributed to carsharing adoption itself, as opposed to the prior 193 
self-selection of individuals into urban neighborhoods that are consistent with their travel 194 
preferences. By design, carsharing vehicles are generally placed in high-density, transit-accessible 195 
neighborhoods where vehicle ownership and vehicle miles traveled (VMT) are known to be lower 196 
than average (20). Hence, it is unknown whether the true “effect” of carsharing (or some portion 197 
of the effect) may simply be due to the prior residential and travel preferences of carsharing 198 



members. Previous studies control for residential changes after joining carsharing (8); however, 199 
residential changes immediately prior to joining carsharing have not been measured.  200 

In an attempt to control for built environment effects, Clewlow conducted a study 201 
comparing the travel behavior indicators of carshare adopters and non-adopters with residential 202 
locations in the same U.S. Census tracts using a statistically representative sample (9). Carsharing 203 
members living in very dense, urban neighborhoods owned significantly fewer vehicles: 0.58 204 
versus 0.96. However, there was no difference in vehicle holdings among suburban carshare 205 
members versus non-members. This recent work suggests that the core neighborhood 206 
characteristics that make carsharing successful (limited parking, good transit availability, 207 
walkability) may also play a role in previously estimated ‘effects’ of carsharing on vehicle 208 
holdings. As adoption of shared-use mobility becomes more widespread, continued attention to 209 
the relationship between the built environment and travel behavior is critical. 210 
  211 
METHODOLOGY 212 
The objectives of this study were to examine the adoption of shared-use mobility services 213 
(carsharing and ride-hailing) in the United States, including the demographics of adopters, reasons 214 
for non-adoption and attrition, and potential differences in travel behavior between adopters and 215 
non-adopters. An internet-based survey was deployed in major cities in the United States, 216 
gathering demographic, travel, and residential choice data as described in detail in the section 217 
below. 218 
 219 
Survey Design and Sampling 220 
We developed an extensive self-administered travel and residential choice survey, drawing on 221 
questions commonly used in the American Community Survey, regional transportation surveys 222 
(e.g., California Household Travel Survey), and previous travel behavior research. The survey was 223 
comprised of the following five sections: 1) attitudes towards travel, neighborhoods, technology, 224 
and environment; 2) household demographics, 3) current and previous residential decisions, 4) 225 
travel decisions, and 5) vehicle ownership and preferences. A broader objective of the survey 226 
design and deployment was to gather extensive data on urban populations’ current, past, and 227 
potential future travel, residential, and vehicle ownership choices. The findings presented here 228 
represent one study of a series of evaluations on future urban mobility trends. 229 

Using data on shared-use mobility availability, public transit use, and population density, 230 
we selected five major metropolitan areas in the United States for our survey: Boston, Chicago, 231 
New York, Seattle, and Washington, D.C. Although the San Francisco Bay Area was considered 232 
for this study, it was purposefully excluded due to the more rapidly changing landscape of shared-233 
use mobility services. For instance, during the months of this survey deployment, both Uber and 234 
Lyft launched various experimental pilot services (UberPool, Lyft HotSpots, and flat fares). Future 235 
research on this early adopter region is recommended. 236 

Within each major metropolitan area, we developed a sampling strategy to target two 237 
distinct neighborhood types: 1) very dense, urban neighborhoods, and 2) suburban neighborhoods 238 
with transit availability within the geographic boundary of the zip code. Throughout the remainder 239 
of this paper, we label the latter as ‘Suburban Transit-Oriented Development’ (Suburban TOD). 240 
Using data from the 2011-2013 American Community Survey (ACS) 3-Year Statistics and 241 
Zipcar’s website, we screened potential neighborhoods to vary systematically on population 242 
density, housing density, and the availability of carsharing vehicles. Specific quotas for the number 243 
of respondents from urban neighborhoods, suburban neighborhoods, and carsharing members were 244 



provided to a commercial sampling firm through which we purchased responses. Based on the 245 
2011-2013 ACS, the age and income distributions of survey respondents were also constrained to 246 
match the reported distributions of each metropolitan region sampled. 247 

We built our survey on an internet-based survey platform that enabled complex survey 248 
logic and branching. The survey was pre-tested on faculty and researchers with expertise in travel 249 
survey design, transportation modeling, and shared-use mobility, as well as a snowball sample of 250 
the general population. Through the sampling firm employed for this study, the survey was pre-251 
tested on 50 respondents from the five metropolitan regions. Between each pre-test, the survey 252 
was refined based on expert feedback, general feedback, and analysis of the survey data. 253 
 The survey was administered by the sampling firm using a targeted email approach to adult 254 
respondents (18 and older) pre-identified as residing within the major metropolitan zip codes 255 
selected for this study. In order to identify false responses, we added filtering questions to the 256 
survey (e.g., non-existent zip codes were included to kick out respondents who likely did not 257 
actually reside within the target cities). Through additional post-processing, basic logic tests were 258 
conducted to remove false responses, including ensuring that self-entered zip codes matched the 259 
initial zip codes which served to target respondents, and that the number of household licensed 260 
drivers did not exceed household members. The survey was deployed from September 2014 261 
through April 2015. 262 
 A total of 2,101 completed responses were collected, with 1,271 from respondents residing 263 
in dense, urban neighborhoods and 830 from more suburban locations. By design, the responses 264 
were evenly distributed between the five metropolitan regions, Boston, Chicago, New York, 265 
Seattle, and Washington, D.C. 266 
 267 
RESEARCH RESULTS 268 
In this section, we present key findings from the survey data including an analysis of shared-use 269 
mobility adoption and potential impacts on travel behavior. First, we provide an overview of the 270 
demographics of carsharing adopters, ride-hailing adopters, and the non-adopter population. 271 
Second, we present the concept of “mobility as access” and discuss the relationship between 272 
carsharing utilization and travel behavior. Third, we examine the potential impacts of shared-use 273 
mobility on vehicle ownership. 274 
 275 

276 



TABLE 1 Demographic Distributions by Shared-Use Mobility Service 277 
Demographic Attribute Total Carsharing Ride-hailing 
  Not member Member* Not used Used 
Age N = 2100 N = 1670 N = 426 N = 1426 N = 674 

18 to 20 2.1 2.0 2.3 1.5 3.4 
21 to 30 18.1 14.9 30.3 9.1 37.1 
31 to 40 20.0 17.5 29.8 16.0 28.3 
41 to 50 18.0 18.0 17.8 19.6 14.4 
51 to 60 18.1 19.6 12.2 22.6 8.6 
61 to 70 17.0 19.7 6.3 21.8 6.7 
71 and older 6.9 8.3 1.2 9.4 1.5 

      
Household income N = 2100 N = 1671 N = 426 N = 1427 N = 674 

$24,999 or less 6.9 7.4 4.9 7.3 6.1 
$25,000 to $49,999 15.2 15.9 12.9 15.4 14.8 
$50,000 to $74,999 16.1 15.7 17.6 15.5 17.5 
$75,000 to $99,999 15.7 15.4 16.7 16.0 15.0 
$100,000 to $149,999 19.8 19.6 20.9 19.8 19.9 
$150,000 to $199,999 9.7 9.6 10.3 9.5 10.2 
$200,000 to $299,999 6.6 6.5 6.8 6.4 6.8 
$300,000 and over 3.4 3.1 4.2 2.5 5.3 
Decline to state 6.5 6.8 5.6 7.6 4.3 

      
Education level N = 2100 N = 1670 N = 426 N = 1426 N = 674 

Not HS graduate 0.7 0.7 0.5 0.7 0.6 
HS graduate 5.2 6.2 1.6 6.6 2.4 
Some college 11.3 12.6 6.1 13.6 6.4 
Trade/ vocational 2.2 2.5 1.2 2.6 1.5 
Assoc. degree 4.3 4.9 2.1 4.8 3.1 
Bachelor's degree 37.4 35.8 43.4 35.4 41.5 
Master's degree 26.3 25.9 28.2 24.4 30.4 
Professional degree 7.6 6.5 12.0 6.8 9.3 
Doctorate degree 5.0 5.0 4.9 5.0 4.7 

      
Employment N = 2100 N = 1670 N = 426 N = 1426 N = 674 

Employed full-time 56.6 52.0 74.4 48.9 72.7 
Employed part-time 7.4 7.8 6.1 8.1 5.9 
Self-employed 7.4 7.5 6.6 8.4 5.2 
Out of work 4.1 4.6 2.3 4.6 3.1 
Homemaker/ caregiver 3.8 4.6 0.7 4.8 1.8 
Student 3.6 3.0 5.9 2.0 7.1 
Military (active duty) 0.1 0.1 0.0 0.1 0.0 
Retired 15.5 18.7 3.1 21.0 3.7 
Unable to work 1.5 1.7 0.9 2.0 0.4 

      
Neighborhood type N = 2100 N = 1671 N = 426 N = 1427 N = 674 

Suburban 39.5 45.5 16.2 45.6 26.6 
Urban 60.5 54.5 83.8 54.4 73.4 

* Carsharing members were purposefully oversampled for the this study, as described in the Methodology section. 278 



Adoption of Shared-Use Mobility Services 279 
The survey was completed by 426 current carsharing members (20% of the sample) and 674 280 
current users of ride-hailing services such as Uber (32% of the sample), with a fair amount of 281 
overlap between these sub-populations as discussed below. As mentioned in the previous section, 282 
our study purposefully oversampled carsharing members, and thus these figures should not be used 283 
to infer rates of adoption in major U.S. cities. In fact, it should be noted that the rate of traditional 284 
carsharing adoption in major U.S. metropolitan areas is likely to be much lower (less than 2%) (9). 285 
The demographic distributions by current shared-mobility use are presented in Table 1. 286 

These findings suggest that carshare and new ride-hailing service adopters tend to be 287 
younger, more highly educated, and have higher incomes than the general population. The average 288 
age of the non-adopter sample population (no carsharing or ride-hailing use) is 52.7, as compared 289 
with the average age of current carshare members (38.6) and age of ride-hailing users (36.9). 290 
Shared-use mobility adopters are also significantly more likely to be employed, as compared with 291 
their non-adopter counterparts; however, differences in age distributions may partially explain 292 
differences in employment status. 293 
 In Figure 1, we present the adoption rate of ride-hailing services, segmented by whether 294 
the respondent was a current, previous, or never a carsharing member, as well as by neighborhood. 295 
Rates of ride-hailing adoption are significantly higher among current carshare members (59%) 296 
than those who have never joined a carsharing program (28% of urban respondents, 15% of 297 
suburban respondents). Furthermore, the survey data indicated that while a majority of carshare 298 
members also used ride-hailing services (59%), only 38% of ride-hailing services were also 299 
members of carsharing. Some have referred to ride-hailing as ‘Carsharing 2.0’; a remaining 300 
question is whether ride-hailing services will leapfrog over carsharing and substantially replace it, 301 
or whether some existing or future model of carsharing (one-way, free-floating) will continue to 302 
play a role in the future transportation ecosystem. 303 
 304 

 305 
FIGURE 1  Adoption of ride-hailing services segmented by carsharing status. 306 
 307 



 Both Uber and Lyft have faced significant regulatory battles, particularly in New York and 308 
Seattle. Our survey data suggest that these regulations have had some effect: 26% and 27% of New 309 
York and Seattle respondents had used ride-hailing, compared with 36%, 37%, and 34% of 310 
respondents in Boston, Chicago, and D.C. Finally, much has been reported on the market 311 
dominance of Uber over Lyft. While our survey data should not be inferred as representative due 312 
to our oversampling of carsharing members, we found in our sample that 90% to 97% of ride-313 
hailing adopters across the five regions had used Uber, while only 22% to 31% of adopters had 314 
used Lyft, as shown in Figure 2.  315 
 316 
 317 

 318 
 319 
FIGURE 2  Use of Uber and Lyft among ride-hailing adopters by region. 320 
 321 
 322 
Carsharing Utilization and “Mobility as Access” 323 
Previous work on carsharing assumes that the impact of carsharing membership on ‘inactive’ 324 
members is zero (8). That is, because their daily activities are conducted without utilizing shared 325 
vehicles, carsharing has no impact on their travel behavior (including vehicle miles traveled and 326 
transit use). However, we hypothesize that access to shared services may be sufficient to shape 327 
individual travel choices. That is, knowing that one has the ability to access either a vehicle that 328 
one drives (carsharing) or a vehicle with a driver (ride-hailing), one might be more willing to own 329 
fewer household vehicles, or forego personal vehicle ownership entirely. 330 

We hypothesized that a significant portion of carsharing members can be classified as 331 
‘inactive,’ that is, they do not regularly utilize the shared vehicles. Although no formal definition 332 
exists, previous surveys administered through carsharing organizations have found that ~10% of 333 
survey respondents were inactive (8). Based on our sample of respondents recruited through a 334 
representative panel (versus through a carsharing organization), our data suggest that the range of 335 
inactive members is significantly higher. We find that 15% of carsharing members never utilize 336 
the vehicles, and 58% utilize the vehicles less than once a month to never. We hypothesize that 337 



this divergence from Martin and Shaheen (8) is due to the fact that respondents in that study were 338 
encouraged to complete the survey by being compensated with carshare service credits. Thus 339 
active users would likely be more strongly encouraged to complete the Martin and Shaheen survey 340 
than inactive members. Figure 3 presents the distribution of responses to our carsharing utilization 341 
question, segmented by whether or not the respondent owns a vehicle. 342 

 343 
 344 

 345 
FIGURE 3  Carsharing utilization by vehicle ownership status. 346 
 347 
 348 

When inactive members were asked why they retain their membership if they utilize the 349 
service rather infrequently, 40% of respondents indicated that they “like having the option to 350 
access a shared vehicle.” The second most common reason (31%) was that they still used their 351 
membership “a couple of times a year.” Based on this preliminary analysis, our results suggest that 352 
an overwhelming majority of inactive carsharing users purposefully retain their membership for 353 
either infrequent access (less than once a month) or for perceived mobility access. 354 

The third issue we examine is whether there are significant differences in travel behavior 355 
between active carsharing members, inactive carsharing members, and the non-adopter population. 356 
Table 2 summarizes the mode to work shares, segmented by carsharing status and residential 357 
neighborhood. Interestingly, we found that inactive carsharing members have roughly the same 358 
drive alone rates as active carsharing members. That is, even though they indicated that they 359 
infrequently use the service, their travel decisions were quite similar to that of active members 360 
who utilize shared vehicles on a regular basis. 361 

 362 



TABLE 2 Mode to Work by Carsharing Status and Utilization Rate 363 
 Carshare Members Non-Carshare Members 
Mode to Work Active Inactive Very Urban Suburban TOD 
Drove alone in car, truck or van 19.4 20.1 36.0 66.3 
Carpooled in car, truck or van 5.5 1.9 2.7 4.6 
Train, trolley, or rail 26.7 34.1 21.9 11.9 
Public bus 21.8 20.1 14.3 10.2 
Private bus or shuttle 1.8 0.0 1.0 0.7 
Bicycle 4.2 5.6 2.0 0.0 
Walk 18.8 16.4 19.4 4.1 
Motorcycle 1.2 0.0 0.6 0.5 
Other 0.6 1.9 2.2 1.7 
 N = 165 N = 214 N = 511 N= 413 

 364 
Potential Impacts of Ride-Hailing Services on Modal Choice 365 
In this section, we present findings on mode to work and mode for shopping and services. 366 
Respondents were asked to indicate their primary means of travel to work, and to select up to three 367 
travel alternatives that they used when going to shops or services. Tables 3 and 4 summarize the 368 
modal shares, segmented by adoption of shared-use mobility services and residential 369 
neighborhood. Drive alone rates are significantly lower among adopters of shared-use mobility 370 
services, particularly among those who utilize both carsharing and ride-hailing. In very urban 371 
neighborhoods, carshare and ride-hail adopters have a drive alone to work mode share of 17.5%, 372 
as compared with 38.6% of non-adopters. There are modest differences in mode to work shares 373 
between respondents who utilized ride-hailing services (but not carsharing) and the rest of the 374 
population in very urban neighborhoods, but significant differences in suburban neighborhoods 375 
(53.5% drive alone versus 69.0% drive alone). This preliminary data analysis suggests that 376 
adopters of new ride-hailing services may have more sustainable commuting patterns than non-377 
adopters, although further research is required to estimate the effects of ride-hailing versus prior 378 
self-selection into using these services. 379 
 380 
TABLE 3 Mode to Work Comparisons by Neighborhood and Shared-Use Mobility 381 

 Very Urban Suburban TOD 

Mode to Work 
Non-

Adopter 
Ride-hail 

Only 
Ride-hail & 

Carshare 
Non-

Adopter 
Ride-hail 

Only 
Ride-hail & 

Carshare 
Drove alone 38.6 31.3 17.5 69.0 53.5 50.7 
Carpooled 2.4 3.3 4.3 4.1 7.0 11.6 
Train, trolley, rail 20.4 24.7 33.1 9.9 21.1 20.3 
Public bus 14.3 14.3 19.1 9.9 11.3 5.8 
Private bus, shuttle 1.2 0.5 1.2 0.6 1.4 0.0 
Bicycle 2.4 1.1 3.5 0.0 0.0 2.9 
Walk 17.3 23.1 20.2 3.8 5.6 7.2 
Motorcycle 0.6 0.5 0.8 0.6 0.0 1.4 
Other 2.7 1.1 0.4 2.0 0.0 0.0 
 N = 329 N = 182 N = 257 N = 342 N = 71 N = 69 

 382 
 383 
 384 
 385 



TABLE 4 Percentage of Respondents Using Mode for Access to Shops or Services 386 
 Urban Suburban 

 
Non-

Adopter 
Ride-hail 

Only 
Ride-hail & 

Carshare 
Non-

Adopter 
Ride-hail 

Only 
Ride-hail & 

Carshare 
Drove alone 51.2 49.1 33.3 82.7 73.5 69.1 
Carpooled 9.4 11.5 10.5 17.9 19.4 22.2 
Train, trolley, rail 24.0 33.5 45.7 3.9 24.5 16.0 
Public bus 29.7 27.5 35.5 6.3 20.4 24.7 
Private bus, shuttle 0.9 1.8 2.9 0.2 0.0 12.3 
Taxi, Uber, similar 5.0 14.2 15.2 1.1 12.2 12.3 
Bicycle 3.9 3.2 10.9 1.6 2.0 2.5 
Walk 58.4 66.1 65.2 19.1 33.7 30.9 
Motorcycle 0.5 0.5 2.2 0.5 0.0 2.5 
 N = 563 N = 218 N = 276 N = 571 N = 98 N = 81 

387 
 388 
 The survey collected data from respondents on up to three modes used to access shops and 389 
services. The results presented in Table 4 represent the percentage of respondents who indicated 390 
that they used the mode for any of their shopping/ service trips. The data suggest that adopters of 391 
both carsharing and ride-hailing services are more multi-modal than their non-adopter 392 
counterparts, and drive significantly less. Both urban and suburban respondents who had adopted 393 
ride-hailing services (only) were more likely to use rail and walk than non-adopters, particularly 394 
those who live in the suburbs. Urban adopters of ride-hailing (only) indicated that they drive to 395 
access shops and services as frequently as non-adopters, and furthermore, they indicated that they 396 
utilize taxi, Uber, or other ride-hailing services. Based on this early evidence, it is unclear whether 397 
ride-hailing services will reduce total VMT amongst the population of users who only use ride-398 
hailing (and not carsharing as well). 399 
   400 
Potential Impacts on Vehicle Ownership 401 
In this final section, we present an analysis of vehicle ownership trends, comparing household 402 
vehicle ownership levels by shared-use mobility adoption and residential neighborhood. Survey 403 
respondents were asked to indicate the number of vehicles in their household, as well as the make, 404 
model, and year of each vehicle. Figure 4 summarizes the distribution of household vehicle 405 
ownership levels, comparing non-adopters, ride-hailing adopters (only), and ride-hailing and 406 
carsharing adopters, segmented by residential neighborhood type. 407 
 In very urban neighborhoods, the percentage of zero-vehicle households among non-408 
adopters and those who utilized ride-hailing services (only) was quite similar: 34% and 37%, 409 
respectively. This is not particularly surprising – given the relatively recent widespread adoption 410 
of these services, it is possible that if these services were to have an impact on vehicle ownership, 411 
they would take effect over a longer timeframe. However, the significant difference between non-412 
adopters and individuals who have adopted both carsharing and ride-hailing services is notable. In 413 
very urban neighborhoods, 57% of shared-use mobility adopters using both carsharing and ride-414 
hailing were car-less, compared to 37% of non-adopters. In transit-accessible suburban 415 
neighborhoods, 33% of shared-use mobility adopters were car-less, compared to 19% of non-416 
adopters. On average, these adopters (of both shared-use services) owned significantly fewer 417 
vehicles. 418 
 419 



 420 
FIGURE 4  Household vehicle ownership: shared-use adopters vs. non-adopters 421 
 422 
 423 
CONCLUSIONS 424 
This study serves as a preliminary analysis of the adoption of shared-use mobility services, 425 
carsharing and ride-hailing (Uber, Lyft), and their potential impacts. The rapid growth of these 426 
services has been a disruptive force in the transportation research and planning community. Given 427 
the lack of publicly available data regarding these services or their use, there is limited information 428 
that researchers can harness to develop insights about their adoption and potential broader impacts. 429 
By collecting data through a representative panel in five major U.S. cities, this study presents initial 430 
evidence about the characteristics of early adopters of shared-use mobility and their travel 431 
decisions. 432 
 The findings presented in this paper suggest that carsharing and ride-hailing adopters tend 433 
to be younger, more educated, and have higher incomes than the rest of the urban population. Ride-434 
hailing users tend to be even younger than carsharing adopters, and a significant portion of them 435 
do not use carsharing services (62%). This result suggests that ride-hailing services are indeed 436 
serving a new market segment. A remaining question is whether and how future models of 437 
carsharing (e.g., one-way, free-floating) can best serve urban mobility needs if some activity 438 
previously undertaken with their vehicles has potentially shifted to ride-hailing. 439 
 It is clear that carsharing adopters, in particular, continue to exhibit different travel 440 
behaviors than their urban and suburban counterparts. They own significantly fewer vehicles, drive 441 
less, are more multi-modal, and more likely to adopt new services such as ride-hailing. 442 
Furthermore, their travel behavior patterns are similar whether they are active or inactive members 443 
of carsharing. Further research on the concept of “mobility as access” is warranted – that is, to 444 
what extent are individuals willing to lead car-less lives if they know they have easy access to 445 
vehicles (even if they never/ rarely use them)? 446 

Based on this study, there is some evidence that urban ride-hailing adopters are more likely 447 
to use rail, and suburban ride-hailing adopters are more broadly multi-modal. However, our data 448 
suggests that a sizeable portion of urban ride-hailing adopters trips are likely made in a vehicle 449 
(their own or through an Uber or Lyft). Hence, the question of whether vehicle-miles traveled will 450 
increase or decrease with these services is an open question. Furthermore, it is unclear how these 451 



services fit into long-range lifecycle decisions (residential location) that also have strong linkages 452 
to travel behavior. 453 

Given the rapid growth of these services in cities around the world, it is critical to begin 454 
collecting data on their potential impacts on travel behavior, including vehicle ownership, vehicle 455 
miles traveled, and mode shares. While future research harnessing user data from ride-hailing 456 
service providers and transportation service providers may shed light on utilization, demographics, 457 
and miles traveled, the more complex decisions that individuals and households make over time 458 
may require continued data collection efforts through traditional research methods (e.g., focus 459 
groups and representative surveys).  460 
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