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People in the United States depend on cars—91% of adults 
commute to work using personal vehicles1, and cars provide 
a level of convenience that is often unmatched by other trans-

portation modes. At the same time, car ownership is expensive2, and 
cars sit idle over 90% of the time, taking up vast amounts of space in 
our cities3–5. Why then do the majority of people in the United States 
and other countries still choose to own their own car? Why have 
we not been more attracted to on-demand mobility services, which 
allow us to avoid the upfront cost of purchasing a vehicle, let us pay 
only for what we use and require many fewer vehicles (and parking 
spaces) in our cities?

The dominant explanation for the abundance of private car own-
ership is that consumers systematically underestimate the true pri-
vate cost of car ownership and that more people would forgo car 
ownership if this bias in their mental accounting were corrected6–11. 
Andor et al.6 found that people underestimate the total cost of car 
ownership by 52% and concluded that if consumers did accurately 
account for the cost, they would own fewer cars.

Another possibility, however, is that the perceived value of car 
ownership and use exceeds the private costs and that owning one’s 
own car is therefore rational for the majority of consumers. For 
many US households, access to a car unlocks economic opportuni-
ties such as jobs and education and time with family and friends12–14. 
In addition to the value that comes from the mobility it provides, 
researchers have found that consumers frequently attribute social 
status and pride to car ownership and use15–17. Even when a car is 
sitting idle, owning it provides the option value of driving at any 
time18. If the value of car ownership and use exceeds the cost, con-
sumers may continue to want privately owned cars even if lower-cost 
on-demand mobility solutions are available.

In this paper, we estimate the value of private car ownership 
and use in four US metro areas—Chicago, Illinois; Dallas, Texas; 
Seattle, Washington; and Washington DC—using two stated choice 
experiments that were conducted during the COVID-19 pandemic. 
Asking respondents to first think back to pre-pandemic times, we 

estimate a median value of car ownership and use of $11,197 and 
find that the majority of this value ($6,497, or 58%) can be attrib-
uted to ownership rather than use. We show further that respon-
dents’ perceptions of the non-use value of car ownership were much 
greater during the pandemic than before (the persistence of which 
will remain an open question into the future), highlighting how 
perceptions of value are conditioned by contextual factors. Across 
individuals, we find that those who travel more by car and less by 
other modes are less willing to give up their car and that the value 
of private car ownership and use is lower in urban areas compared 
with suburban and rural areas. Finally, the value of car ownership 
and use is estimated to be orders of magnitude higher than the value 
of other urban transportation options, including other car-based 
modes such as ride-hailing.

We quantify the average perceived value of owning and using a 
car in the United States using online choice experiments, provid-
ing important evidence that people value their cars more than their 
cost, and much more than other transportation alternatives.

The persistence of car ownership in the United States
The rate of car ownership among US households has remained 
over 90% for the past decade19, supported by socioeconomic trends 
including greater workforce participation and rising incomes20–22, 
urban sprawl and low-density suburban development20–24, and 
ample, cheap road and parking supply25–27.

Various studies have predicted the demise of privately owned 
vehicles with generational and demographic changes, point-
ing to lower rates of driver licensing and car ownership among 
young people28–32. However, recent studies find little difference 
in preferences for car ownership between Millennials and pre-
vious generations after accounting for their different socioeco-
nomic circumstances33–36. New on-demand travel options such as 
ride-hailing and mobility-as-a-service apps (also known as MaaS 
apps, digital platforms that allow people to seamlessly plan, book 
and pay for multiple mobility services) have also garnered attention 
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as potential alternatives to the privately owned cars in US cities37–40. 
While some studies have found that ride-hailing services do have a 
significant impact on reducing car ownership at various scales41–45, 
more-recent longitudinal analyses have found that the introduction 
of ride-hailing services has had little effect on vehicle ownership 
across the United States, except in cities with the most-robust tran-
sit systems46.

In this study, we frame our valuation questions as the compensa-
tion that a respondent would be willing to accept to give up their 
private car, recognizing that this framing introduces the endow-
ment effect47 because the reality is that the majority of Americans 
already own a car.

Results
On the basis of survey data in our four target US cities, we find the 
following from our single binary discrete choice (SBDC) and best–
worst scaling (BWS) experiments:
 1. On average, private cars are valued more than they cost, and the 

majority of that value comes from ownership rather than use.
 2. During the COVID-19 pandemic, the value of car ownership 

increased dramatically, but the value of car use did not.
 3. Individuals who travel less by car and more by other modes are 

more willing to give up private car ownership and use.
 4. The value of private car ownership and use is lower for urban 

residents, independent of the metropolitan area they live in.
 5. The value of car ownership and use is orders of magnitude 

higher than the value of other urban transportation options.

People value car ownership and use more than they cost. From 
our SBDC experiment, we find that people value owning and 
using their car annually at $11,197 on average (Table 1, top panel), 
significantly more than the American Automobile Association’s 
reported average annual cost of owning and using a car of $9,282 
(ref. 2). If anything, these estimates are likely to be conservative; 
incorporating sample weights to control for underrepresenta-
tion of certain sociodemographic groups in the sample results in 
slightly higher but consistent median estimates for willingness 
to accept compensation (WTAC) (see details in Supplementary 
Information Section 2.3).

This finding runs counter to the narrative that people are behav-
ing irrationally by owning a car because they underestimate the 
true cost. Instead, we find that people value owning the car high 
enough to make the private cost worthwhile. Indeed, 58% of this 

value is in owning the car, compared with 42% in using it, suggest-
ing that the value of the car goes well beyond the trips that it pro-
vides. When asked to select the most important reasons that they 
might be reluctant to give up their car, our respondents most com-
monly cited control over travel schedule, certainty and reliability, 
and flexibility, which all make up some aspect of ‘option value,’ or 
the value placed on having the car available to use whenever it is 
needed (Supplementary Fig. 5).

The value of car ownership increased during the COVID-19 pan-
demic. In addition to asking respondents their preferences during a 
pre-COVID-19 year, such as 2019, we asked respondents their pref-
erences for one month during the pandemic. We find that people’s 
valuation of owning and using a car increased by 260% during a 
pandemic month (to $3,361) compared with a month pre-pandemic 
(approximately $933) (Table 1, bottom panel). The majority of this 
increase is in the value of owning a car, rather than using it, with the 
use component very similar during the pandemic ($401 per month) 
to what it was pre-pandemic ($392 per month). This result prob-
ably reflects the control and flexibility that car ownership provides 
at a time when there is substantial fear and uncertainty about viral 
transmission, such as the ability to travel out of COVID-19 hotspots 
or to visit supermarkets or medical facilities without using shared 
modes. We caution that our responses were collected during the 
first wave of the COVID-19 pandemic when disruptions to every-
day life (including travel) were particularly salient, and uncertain-
ties surrounding the nature and impact of the virus remained high. 
Nevertheless, the stark finding that car ownership value increased 
during the pandemic highlights the importance of option value as 
a key incentive for car ownership. In times of greater uncertainty, 
when consumers are more likely to be risk averse, car ownership is a 
security blanket, and its option value is an especially salient feature 
in consumer decision-making.

People who travel less by car are more willing to give up car 
ownership. In this and the following section, we consider how dif-
ferences in individuals’ willingness to give up their car at a given 
compensation level is explained by factors such as travel behaviour, 
built environment and employee benefits (Table 2).

We find that an individual’s typical travel behaviour helps explain 
their choice to give up access to their private car at a given compen-
sation level. Individuals who take more trips by car in a typical week 
are less willing to give up their private car under current conditions 
(Scenario 2 in Table 2), but this effect goes away if individuals can 

Table 1 | base model estimation results (with standard errors) and calculated median WTaC to lose access to a transportation option 
for a typical year and for a month during COViD-19

Framing Scenario Random intercept Coefficient of log(C) Median WTaC best 
estimate (and 95% Ci)

Median WTaC for a typical 
month (year estimate/12)

Typical year 
(pre-COVID-19)

1. ride-hailinga −3.66 (0.14) 0.76 (0.02) $123 ($98, $149) $10

2. Car ownership and 
useb

−10.43 (0.24) 1.12 (0.03) $11,197 ($9,908, 
$12,648)

$933

3. Car ownership onlyb −10.39 (0.25) 1.18 (0.03) $6,496 ($5,706, $7,377) $541

Car use only (calculated) – – $4,701 $392

Month during 
COVID-19

1. ride-hailinga −1.49 (0.11) 0.64 (0.02) $10 ($7, $14) –

2. Car ownership and 
useb

−8.13 (0.22) 1.00 (0.03) $3,361 ($2,736, $4,173) –

3. Car ownership onlyb −7.46 (0.21) 0.93 (0.03) $2,960 ($2,376, $3,726) –

Car use only (calculated) – – $401 –

All estimated coefficients were statistically different from zero at a 0.01 level; 95% confidence interval (CI) calculated using 1,000 bootstrapping iterations, with each iteration randomly selecting 1,500 
individuals in the sample with replacement. aCalculated only for individuals who have used ride-hailing (n = 2,821). bCalculated only for individuals whose household owns at least one car (n = 3,787).
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replace use of their car with unlimited ride-hailing trips (Scenario 
3 in Table 2). We also find that individuals who make more trips by 
modes other than the private car—including public transit, walk-
ing, biking or ride-hailing—are more likely to give up access to their 
car under current conditions. This might suggest that the value that 
car-dependent Americans place on car ownership may differ mean-
ingfully to values that exist in Europe and other regions48. People 
who receive a free or subsidized transit pass, a carpool benefit or 
bike facilities from their employer are more willing to give up their 
car (Scenarios 2 and 3), suggesting that incentivizing people to use 
alternative modes of travel to work could be impactful in reducing 
car ownership.

The value of car ownership and use is lower for urban residents. 
We find that the built environment where a person lives meaning-
fully impacts their valuation of owning and using a car. Living in an 
urban zip code is positively correlated with being more willing to 
give up one’s car as compared with living in a rural or suburban zip 

code. Each increase in the built environment category, which aggre-
gates many elements of the built environment that may have varying 
significance individually (for example, density, mix of uses, supply 
of parking, density of street network, biking infrastructure and pub-
lic transit infrastructure), reduced the median value of owning and 
using a car by nearly $4,000. Importantly, once this built environ-
ment variable was added to the model, the impact of each of the 
city dummy variables became insignificant, suggesting that the built 
environment has a bigger impact than region-specific geographic, 
cultural or governance differences. This finding is in line with previ-
ous research that found car use is more dependent on local rather 
than city-wide characteristics49.

The value of other urban transportation modes is much lower. 
Our BWS results are broadly consistent with the results of our SBDC 
responses, ranking the disutility of not having access to a personal 
car for a year between the disutility of earning $10,000 less for a 
year and that of earning $20,000 less for a year (Fig. 1). By contrast, 

Table 2 | Estimation results (with standard errors) for the binary logistic regression model of probability of giving up access to 
transportation option for a year with all predictors

Predictor Scenario 1 (ride-hailing) Scenario 2 (vehicle ownership and use) Scenario 3 (vehicle ownership)

random intercept −2.71 (0.38)*** −10.30 (0.37)*** −10.00 (0.42)***

log(compensation) 0.76 (0.02)*** 1.12 (0.025)*** 1.19 (0.03)***

rural (0/1) 0.12 (0.26) −0.14 (0.17) −0.20 (0.20)

Urban (0/1) −0.45 (0.13)*** 0.17 (0.10)* 0.14 (0.12)

Washington DC (0/1) −0.04 (0.16) 0.02 (0.13) 0.36 (0.15)**

Chicago (0/1) 0.11 (0.16) −0.14 (0.13) 0.10 (0.15)

Seattle (0/1) −0.01 (0.17) −0.07 (0.13) 0.23 (0.15)

Male (0/1) −0.09 (0.12) 0.42 (0.10)*** 0.12 (0.12)

Age (years) 0.01 (0.00)** −0.02 (0.00)*** −0.03 (0.00)***

black (0/1) −0.42 (0.19)** 0.39 (0.16)** 0.37 (0.19)*

Hispanic (0/1) −0.17 (0.20) 0.43 (0.17)** 0.26 (0.20)

Other non-white race (0/1)a −0.43 (0.16)*** 0.28 (0.13)*** 0.33 (0.16)**

College degree (0/1) −0.61 (0.15)*** −0.14 (0.11) −0.01 (0.13)

Advanced degree (0/1) −0.31 (0.17)* 0.10 (0.14) 0.09 (0.16)

Full-time employed (0/1) −0.08 (0.15) 0.04 (0.12) 0.15 (0.14)

Unemployed (0/1) 0.12 (0.21) 0.47 (0.15)*** 0.47 (0.18)**

Student −0.21 (0.27) 0.03 (0.23) 0.32 (0.27)

Household income ($1,000) −0.00 (0.00)*** −0.00 (0.00) −0.00 (0.00)

Household children (no.) −0.10 (0.06) 0.07 (0.05) −0.02 (0.06)

Household working adults (no.) 0.03 (0.07) −0.02 (0.05) −0.00 (0.06)

Zero-car household (0/1) −1.23 (0.26)*** – –

One-car household (0/1) −0.43 (0.14)*** 0.31 (0.11)*** 0.35 (0.13)***

Weekly trips by car (no.) 0.00 (0.00) −0.01 (0.00)*** −0.00 (0.00)

Weekly trips by ride-hailing (no.) −0.04 (0.01)*** 0.02 (0.01)** 0.01 (0.01)

Weekly trips by PT (no.) 0.02 (0.01)** 0.02 (0.01)** 0.01 (0.01)

Weekly trips by NMT (no.) −0.01 (0.01) 0.02 (0.00)*** 0.02 (0.01)***

Unable to use car (0/1) −0.20 (0.15) 0.38 (0.13)** 0.03 (0.15)

Free parking (0/1) −0.12 (0.13) −0.02 (0.11) −0.03 (0.13)

Carpool programme (0/1) −0.00 (0.21) 0.35 (0.18)** 0.30 (0.21)

Subsidized PT (0/1) −0.07 (0.16) 0.35 (0.15)** 0.39 (0.17)**

bike facilities (0/1) 0.17 (0.22) 0.16 (0.19) 0.63 (0.22)***

aOther non-white race includes Asian, American Indian or Alaska Native, and Native Hawaiian or other Pacific Islander. No., number; PT, public transport; NMT, non-motorized transport; –, not applicable; 
***P < 0.01; **P < 0.05; *P < 0.1.
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access to other mobility options, including airline travel, car rental, 
ride-hailing, public transit and bikes/scooters, is valued at less than 
$100 for a year.

Using the estimated disutilities of the monetary loses, we can 
estimate monetary values for the mobility and non-mobility options 
(Supplementary Information). We find that the value of one year of 
access to a personal car is estimated to be $16,890. Access to all other 
forms of transportation included among the mobility options—car 
rental or car sharing, exlcusive or pooled ride-hailing services, bus, 
train, and personal bike or bike/scooter share—was valued under 
$5 per option. These extremely low valuations of individual non-car 
mobility goods is notable considering the energy behind MaaS, 
or a package of non-car mobility goods, replacing car ownership. 
The sum of valuations of these goods remains below $50, which is 
unlikely to compete with the value of a personal car. If MaaS is to 
compete with private car ownership, the packaging of these mobility 
goods must result in a value much greater than the sum of its parts.

Discussion
While it may be true that people underestimate the true cost of car 
ownership and use, they are not ‘irrationally’ buying cars. Instead, 
consumers own and use vehicles because the vehicles’ perceived 
value more than accounts for the incurred private cost, with a major 
fraction of this value derived from the control, certainty, reliabil-
ity and flexibility that car ownership provides. While undertaking 
this study during the COVID-19 pandemic unavoidably introduced 
questions about how our results generalize, it has also helped to 
reinforce our findings regarding the importance of option value 
from car ownership. We measure a significant increase in the value 
of car ownership (but not use) in our during-pandemic scenario, 
consistent with the control, certainty and flexibility ownership pro-
vided during a period of great uncertainty.

Our results contribute to our understanding of why patterns of 
car ownership and use in the United States are so persistent and 
provide hints as to what interventions might steer people away 
from car ownership. People value owning a car less when they have 
good-quality, non-private-car alternatives such as public transit, 

walking and biking, and employer-benefits programmes can help. 
However, the reality is that the average value of car ownership and 
use is at least an order of magnitude higher than the value of other 
urban transportation options, including ride-hailing, public trans-
portation and non-motorized transport. The challenge for policy-
makers, researchers and mobility companies, then, is to identify 
packages of urban transportation alternatives that together can pro-
vide value that rivals that of the private car, even when each non-car 
component of such a multimodal offering is not valued highly.

The issues raised in this study, and limitations of existing 
approaches, give rise to many important research opportunities. Our 
findings suggest that existing studies of mode choice undertaken on 
a trip-by-trip basis (often with a focus on cost per mile) are unlikely 
to capture the full value of the car in terms of the lifestyle and options 
it enables. Future research should expand beyond the trip level to 
consider whether packages of non-private car mobility goods (for 
example, the MaaS schemes described) can provide sufficient value 
to the point of being competitive with the value of car ownership. 
Recent work by Guidon et al.50 found that willingness to pay for pack-
ages of services was higher than for unpackaged stand-alone ser-
vices, and more work is needed mimicking the system-level features 
of car ownership that people value using features such as guaranteed 
wait times, guaranteed travel times and extended hours of operation. 
Finally, the transition to more sustainable and shared transporta-
tion modes (including nascent technologies such as autonomous 
vehicles) will require millions of people to give up private vehicle 
ownership in its current form. Future studies should explicitly frame 
studies of MaaS adoption with reference to private car ownership if 
we are to effectively elicit the design of compelling alternatives.

Methods
We undertook an online survey with two types of discrete choice experiments: 
SBDC51 and BWS52. These stated choice experiments are designed to measure the 
‘perceived’ value that an individual places on access to a transportation mode rather 
than the ‘market’ value (or price) of the mode or vehicle.

Here we introduce our respondent recruitment and our two choice 
experiments. For additional details on sample representativeness, survey design 
and estimation methods, refer to the Supplementary Information.

No access to bike or scooter share
No access to train
No access to personal bike
No access to buses
No access to exclusive ride-hailing services
No access to pooled ride-hailing services
No access to car rental or car sharing
No access to airline travel
No access to online maps
Earning $200 less per year
Earning $500 less per year
No television in the home
Earning $1,000 less per year
No meeting with friends in person
Earning $2,000 less per year
No access to all e-mail services
Earning $5,000 less per year
No access to a personal computer or laptop
No access to a smart phone
Earning $15,000 less per year
Earning $10,000 less per year
No access to personal car
Earning $20,000 less per year
No toilet  in the home

−2 −1 10

Disutility

Fig. 1 | Disutility of losing an option for a year based on bWS maxdiff model estimation; all results are relative to earning $100 less per year set to 
disutility = 0. Values indicate estimated coefficient; error bars indicate ± one standard error around that estimate.
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Sample. We implemented our study in four metropolitan areas of the United 
States—Washington DC, Chicago, Seattle and Dallas—chosen to provide variation 
in factors such as geography and transit availability. We recruited participants 
to take our online survey between June 10 and July 2, 2020, using Qualtrics, 
a professional panel company. Quota sampling was used to ensure statistical 
representativeness of each metropolitan area sample by age, household income and 
household car ownership. A total of 4,937 responses were collected, from which 915 
individuals were screened out by quota questions or failed to complete all sections 
of the survey. This left us with a final sample size of 4,022 responses, with 1,017 
from Washington DC, 1,006 from Chicago, 1,001 from Seattle and 998 from Dallas.

Despite the use of quotas in each of our metropolitan areas, we find that 
our online sample overrepresents individuals with high educational attainment 
(advanced degrees) compared with those who attained no more than a high school 
diploma. Households with low and high income, with only one person or with 
three or more vehicles also appear to be undersampled. To explore the impact of 
this non-representativeness of sample, we also estimated models incorporating 
sample weights. These results are presented and discussed in Section 2.3 of the 
Supplementary Information but are largely consistent with the unweighted model 
results shown in this manuscript; if anything, the weighted results suggest that our 
estimates of the value of transport access here are slightly conservative.

Single binary discrete choice. The SBDC experiment asked respondents to 
make a single choice from two options: keep access to a transportation option or 
forgo access in return for receiving a specific amount of compensation. Different 
scenarios were created to measure the value of private car ownership and use 
compared with ride-hailing:

 1. Value of ride-hailing: given all your travel needs and options, choose whether 
to give up access to ride-hailing for one year and receive a compensation 
amount, or keep access to ride-hailing and receive no compensation.

 2. Value of car ownership and use: given all your travel needs and options, 
choose whether to give up access to your primary car for one year and 
receive a compensation amount, or keep access to your car and receive no 
compensation.

 3. Value of car ownership: you are given access to a new, free, ubiquitously 
available ride-hailing service that can serve all of the trips that you currently 
make by your primary vehicle without any additional inconvenience. Choose 
whether to give up access to your primary car for one year and receive this 
free service and a compensation amount, or keep access to your car and 
receive neither compensation nor free ride-hailing.

From the difference between scenarios 2 and 3, we can isolate the value of car 
use. Respondents who indicated they did not own a car were presented only with 
Scenario 1. Respondents who had not used ride-hailing before were not presented 
with Scenario 1. The full questionnaire is provided at the end of the Supplementary 
Information (Section 4).

Each respondent was randomly presented with four compensation amounts 
for each scenario. For one set of scenarios, respondents were asked to recall their 
typical travel behaviour in a year pre-COVID-19 (for example, 2019). For a second 
set of scenarios, respondents were asked to answer for a month during COVID-19, 
with the monetary amounts adjusted to be approximately 1/12th those provided for 
the typical year.

For each SBDC scenario, we estimate a binary logistic regression model 
that includes a random intercept and the log of the compensation amount, C, 
displayed in each choice experiment. Setting the probability of giving up the car 
(or ride-hailing) equal to 0.5, we can solve for the median WTAC. This provides a 
point estimate of the compensation amount associated with indifference between 
giving up and keeping access to the car (or ride-hailing) for the entire sample. 
We also estimate this model with additional covariates, including the individual’s 
typical travel behaviour, household and individual demographic characteristics, the 
built environment of their residence and the employee benefits that they receive. 
On the basis of the estimated coefficients and the observed values of the covariates, 
we can then calculate individual-specific indifference compensation amounts (Ci). 
This allows us to explore heterogeneity in WTAC across our sample of respondents 
(Supplementary Information Section 2.2).

As an additional robustness check to ensure that respondent heterogeneity is 
appropriately captured in our SBDC models, we estimate models with a random 
coefficient for the compensation amount (in addition to a random intercept). 
These models show no improvement in model fit or substantial change in 
estimated median WTAC.

Best–worst scaling. While the main results of this study come from these SBDC 
experiments, we also employed BWS as a benchmarking method following 
Brynjolfsson, Collis and Eggers53. Employing a case 1 or object-case BWS design, 
we asked respondents to select the best (most important) and worst (least 
important) from a set of three options: a mobility good, a non-mobility good 
and a monetary amount54. Respondents answered ten randomly allocated BWS 
choice questions and were randomly assigned to either pre- or during-COVID-19 
framings for the questions. Utility parameters for the BWS experiment were 
estimated using a random intercept multinomial logit with maxdiff model54.

Following instructions, each respondent received ten BWS questions, each with 
a randomly generated mobility good, non-mobility good and monetary amount. 
See Supplementary Information Sections 3.1 and 3.2 for full details on the BWS 
experimental design and screenshots of the survey interface.

Reporting Summary. Further information on research design is available in the 
Nature Research Reporting Summary linked to this article.

Data availability
The data that support the findings of this study are available on request from the 
corresponding author. The data are not publicly available because they contain 
information that could compromise research participant privacy/consent.

Code availability
The full questionnaire, analysis code and results are available at https://github.
com/jcmoody6/car-value. Correspondence and requests for materials should be 
addressed to the corresponding author.
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