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Findings

This paper examines chan%es in car-ownership levels before and after the
COVID-19 pandemic in the US. In contrast to the two years before the
pandemic, the propensity of households to be carless decreased for all households
considered, as well as for low- and middle-income, and minority households.
There is also evidence of an increase in the average number of vehicles for low-
income households. The results highlight the additional financial burden faced b
households during the pandemic as a result of higher levels of car-ownership, an
that the recovery of public transportation ridership may be negatively impacted
with the rise in car—ownership among transit-using groups.

1. Questions

Several surveys conducted within the first year of the COVID-19 pandemic
identified a potential for increased car ownership. Basu and Ferreira (2021)
found that 18% of zero-car households in the Boston metro area planned to
buy a car due to the pandemic, with 26% planning to do so within a year of the
survey. According to a survey of 3,021 respondents conducted by cars.com, a
major online marketplace for cars, nearly 20% of those who had never owned
a car were actively considering purchasing one (Newman 2020). Respondents
cited the airborne transmission risks of the disease and the need for physical
distancing to be major motivations for the need for a car.

The goal in this paper is to assess how far the intentions for increased car
ownership have been actually realized. The main research question considered
is: to what extent has car-ownership levels changed after the COVID-19
pandemic, compared to before? The primary indicator of interest is carlessness,
or the proportion of households with zero owned or leased cars, with the
hypothesis being that carlessness levels have declined since the pandemic. For a
more complete evaluation of changes in car-ownership during the pandemic, I
also analyze changes in the total number of cars per household.

The second research question is: to what extent do altered levels of car-
ownership, if any, vary among different types of households? 1 evaluate changes
in the ownership measures by income levels, and by minority and age (young
household) status.

These questions are motivated by a need to understand which households were
financially burdened during the pandemic due to the need to purchase a car.
I focus on the aforementioned household subgroups due to their documented
transportation-related hardships in the aftermath of a previous (economic)
crisis, the Great Recession of 2008 (Thakuriah and Keita 2014; Papagiannakis,
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Table 1. Variables used and summary statistics

Variable Description Full Sample Mean
Vehicle ownership outcomes of interest (dependent variables)
carless 1 if household has no owned or leased vehicles during one or more quarters of the 0.046
sample year
vehicles total number of owned or leased vehicles per household 2.17
Covariates
CoVvID 1if in sample on/after March 2020 0.376
family_size household size 2.524
employed._frac proportion workers out of total household size 0.571
d_urb 1if urban resident 0.928
d_apt 1if apartment dweller 0.134
totexp_real inflation-adjusted yearly household expenditure (2021 USD) 45,539
totexp2 square of totexp_real 3.6E+09
Household groups
minority 1if reference person is non-White 0.150
young 1if reference person is 25 years or younger 0.022
low-income 1if household is in bottom two deciles of household expenditures 0.200
mid-income 1if household is in middle expenditure deciles 0.800
high-income 1if household is in top two deciles of household expenditures 0.200

Source: Consumer Expenditure Survey (US BLS) 2018 through 2022

Baraklianos, and Spyridonidou 2018), as well as due to the continued need for
low-wage workers to travel during the pandemic due to lower opportunities
for remote work (Brough, Freedman, and Phillips 2021). Changes in car-
ownership levels could also potentially have an impact on public
transportation ridership, which has been greatly impacted by the pandemic.

2. Methods

The analysis utilizes data on 13,140 urban and rural households (first quarter
of 2018 to the first quarter of 2022) from the Consumer Expenditure Survey
(CEX), a nationally representative and continuous survey with quarterly
reports on household socio-demographics, assets, expenditures and income,
including data on car-ownership (U. S. Bureau of Labor Statistics n.d.). Each
observation in the dataset used is on a household’s 12-month expenditure and
income characteristics, which was constructed by using repeated data on each
household over four or more quarters. Details on covariates and household
groups are given in Table 1.

Binary logit and Poisson models were estimated of carless (an indicator that
takes a value of 1 if a household spent one or more quarters with zero owned
or leased automobiles) and vebicles (total count of cars), respectively. The kez
covariate, COVID, takes a value of 1 if the earliest quarter that the 7

household is in the sample, is on or after March 2020, when physical distancing
measures were widely instituted in many parts of the US. The goals of these
two parsimonious models are an exploratory analysis of carless and vebicles for
the two time periods — and not to build predictive or causal models. The sign
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Figure 1. Change in proportion of carless households between Quarter 1 2018 and Quarter 1 2022 for the full sample
and by household groups

of the COVID variable remains robust across a variety of model specifications,
although the effect sizes and significance levels change. A range of goodness-of-
fit measures indicate that the estimated models are a reasonable basis to evaluate
the research questions. 2 tests of carless and Welch’s t-tests of vebicles provide

secondary evidence of changes by value of COVID.

3. Findings

The proportion of carless households among all households peaked at over 8%
in 2015, and has been declining since then. Figure 1 shows that within the
study period, the greatest decline in carlessness occurred during the second
quarter of 2020, particularly for low-income, minority and young households.

However, carlessness among some groups of households increased after the last
quarter of 2021.

Table 2 shows that the unconditional sample proportions of carless households
in the full sample declined from 5.10% prior to the pandemic, to 3.8% after.
Controlling for the additional covariates, the marginal effect of COVID is
-0.014 and significant at the .01 level for the model for all households.
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Hous ehold Group
carless Means All Minority Young Low-income Mid-income High-income
COoOVIiD=0 0.051 0.113 0.119 0.101 0.041 0.019
COoViD=1 0.037 0.068 0.103 0.058 0.033 0018
Binary logit coeffs (outcome: cariess)
Variable Estimates
(Intercept) 23205 Fx -2.186 * ¥k -0.233 -2.744 Hokok L3 J27 Ak -2.467
(0.239) (0.636) (1.279) (0.058) (0.510) (1.821)
COVID (dummy, -0.317 *%* 0.521 *** -0.061 40.55]1 *** -0.521 * -0.109
1 ifafter COVID) (0.093) (0.172) (0.343) (0.163) (0.172) (0.442)
| family _size -0.016 -0.106 * -0.369 ** -0.003 -0.015 * -0.019
(household size) - .
(0.033) (0.063) (O-LES) (0.001) (0.041) (0.183)
employed _frac -0.080 0365 * -1237 *# 0.014 -0.061 * 0.943
(prop. working (0.108) (0.205) (0.609) (0.171) (0.147) (0.858)
hhold. members)
d_urb (dummy, 1 0.540 ** 0.747 0.740 0.429 0.091 -1.029
if urban resident) (0.224) (0.618) (1.069) (0.202) (0.388) (1.058)
d_apt (dummy, 1
ifapartment 1.755 ¥k 1.236 *** 0.528 1.490 *** 1.845 ¥k 2.696 dHk
dweller) (0.089) (0.618) 0335} (0.148) (0.116) (0.457)
totexp real (real -1.8E-0Q5 *** -1.8E-05 ** -5.1E-Q5 ** 4 8E-05 -2 0E-05 ** -1.6E-05
rotal (2.3E-00) (0.000) (0.000) (0.000) (1.0E-05) (0.000)
expenditure)
fotexpl (sgquare 22E-11 *** 1.8E-11 3. 8E-10 -6.2E-09 62E-11 1.6E-11
ofreal exp.)
(4.8E-12) (5.7E-11) (2.6E-10) (5.4E-009) 0.000 (2.2E-11)
Marginal Effect -0.014 *** 0.040 *** -0.005 0.037 *** -0.007 * -0.001
GO R (0.003) -0.012 -0.032 -0.011 -0.004 -0.007
Summary and Fit
AlC 4328 1193 287 1394 2706 218
McKelvey-
i i 0.199 0.211 0.159 0.156 0.1521 0.1879
Zavoina R~
N 13,140 2.086 425 2.635 9.204 1,321
%2 testof 10.419 **x* 10.444 * ** 0.113 14.061 *** 3.631 * 2.90E-10
proportions (one-
sided)

Table 2. Summary statistics and coefficient estimates of carless (zero owned or leased cars) models for the full sample and

by household group
Significance levels: ***.01 **.05 *.01

Standard errors in italics and parentheses

Prior to the pandemic, about 10% of low-income households and 11% of
minority households did not have a car, compared to 5.8% and 6.8% after, a
statistically significant decline for both groups, with the binary logit marginal
effects being -0.037 and -0.04 respectively. Considering the propensity of
households to maintain steady consumption levels over a period of time that
is consistent with their expectations, as per the permanent income hypothesis,
yearly expenditures rather than annual incomes have been used to assess
household economic wellbeing. Middle-income households experienced only a
minor decrease with a marginal effect of -0.007, while COVID is not significant
for young households (the unconditional proportion carless before was 12%,
compared to 10% after). Figure 2, which presents the predicted probabilities of
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Figure 2. Boxplots of predicted probability of being carless from binary logit models for the full sample and by household
group before and after COVID-19

being carless with boxplots, shows that the propensity for carlessness is lower
after the pandemic for the full sample, low-income and minority households,
and to a minor extent, for middle-income households.

For the full sample of households, the unconditional mean wvebicles per
household increased slightly, from 2.14 before the pandemic, to 2.16 after
(Iable 3), but the difference is not statistically significant. After adjusting for
the controls, the estimated 12.9% increase in vebicles is significantly higher only
for low-income households (p < .01), as shown in the boxplots on predicted

vebicles in Figure 3.

The model results also show that vebicles for high-income households decreased
8% after the pandemic, which presumably reflects a reduced need for multiple
household vehicles, or even a single vehicle, due to a decline in out-of-home
travel for work or other purposes. There is no discernable difference in total
number of vehicles for young and middle-income households between the two
periods. Inflation-adjusted prices of both new and used cars from November
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Household Group
veliicles Means All Minority Young Low-income Mid-income High-income
COVID=0 214 1.75 169 1.48 212 3.09
CoOVID=1 2.16 1.82 173 1.61 2.14 3.05
Poisson coeffs (outcome: veliicles)
Variables Estimates
(Intercept) 0437 #==* 0.268 *** 0.053 -0.080 0.466 **X 0.908 **=*
(0.026) (0.108) (0.246) (0.167) (0.050) (0.124)
COVID (dummy, 1 0.006 0.039 0.007 0.087 *** -0.008 -0.027
if after COVID) (0.012) (0.034) (0.079) (0.033) (0.015) (0.033)
Samily size 0077 **=* 0083 *** 0161 *** 0070 *** 0076 **¥ 0059 **=*
(household size) (0.004) (0.011) (0.031) (0.012) (0.005) (0.011)
employed _firac 0191 **=* 0.269 *** 0296 * 0.026 0.193 **¥ 0279 ***
(prop. working (0.017) (0.051) (0.172) (0.039) (0.020) (0.050)
hold. members)
d_nvb (dummy, 1 -0.171 #*** -0.289 #**=* -0.45] #*=*® -0.179 *** -0.184 **¥ -0.130
ifurban resident) (0.022) (0.102) (0.153) (0.0406) (0.020) (0.090)
d_apt (dumny, 1 0570 *** 0 465 *** 0144 * 0480 *** 0 567 **¥ 0760 ***
ifapartment (0.023) (0.047) (0.085) (0.048) (0.028) (0.007)
totexp_veal (real 5TE-06 *** T1E-0f *** 13E-0Q5 ** 63E-05 ** 63E-06 **%  _64E-08
total expenditure) | (3.3E-07) (9. 1E-07) (6.0E-006) (3.0E-05) (1.9E-00) (G.0E-07)
totexp2 (square of] -12E-11 *** -17E-11 *=** -8.2E-11 -1 4E-09 -19E-11 52E-13
real exp.) (1 4E-12) (3.0FE-12) (6.1E-11) (1. 3E-09) (1. 8E-11) (1 2E-12)
Mavginal Effect 0.012 0.066 0011 0129 =*= -0.016 -0.081
CoOVID (0.025) (0.057) (0.129) (0.049) (0.031) (0.098)
Summary and Fit
AIC 41713 6031 1207 7182 29522 11127
Dispersion @ 0.836 0.639 0.646 0.596 0.765 0.964
Residual dev 111271 13152 27154 15001 63073 11127
Res dev df 1303 2068 404 2617 9186 1303
Res dev y2 p-value 0.98 0.96 09 0.95 0.99 0.99
N 13,140 2,086 425 2,635 9,204 1,321
Welch t-test -0.61 -1.331 -0344 -3.119 **=* 0.366 0.463
df 10556 1751 30117 1933 7412 1065

Table 3. Summary statistics and model coefficient estimates of vebicles (total number of owned and leased car) for full

sample and by household group
Significance levels: **.01 **.05

Standard errors in italics and parentheses

2020 onwards till the end of the “after” period considered were at their highest

levels since 2001, which may have also affected car-ownership levels (The Fred
Blog 2022).

Over the period considered, an increase in family size predicts a decline in
carlessness and an increase in the number of vehicles. An increase in the
proportion of working members is predicted to decrease carlessness for
minority, young and middle-income households, and to increased number of
vehicles for all groups except low-income households. Carlessness is higher
among urban residents and apartment dwellers; these two covariates are further
associated with lower rates of vehicles. An increase in annual expenditures is
predicted to lead to a lower propensity for carlessness for all groups, except for
the low-income group, and higher rates of household vehicles for all except the
high-income group.

The analysis provides empirical evidence that increased intentions to purchase
an automobile as documented by surveys conducted early in the pandemic,
have translated into lower levels of carlessness among all households

Findings
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Figure 3. Boxplots of predicted vebicles (total number of owned and leased cars) from Poisson regression for the full

sample and household groups before and after COVID-19

considered, and for minority, and low- and middle-income households, in
particular. There is also evidence of higher number of vehicles owned by low-
income households.

The findings underscore the additional financial burden of higher car-
ownership on families who suffered from high unemployment rates and health
inequities during the pandemic, and are also more likely to have members
working in low-wage occupations that require a person to physically be present
at work. Members of such houscholds are also more likely to use public
transportation, which may have a detrimental influence on transit ridership
recovery due to their shift to car use. There is also evidence of an increase
in carlessness for specific households after the fourth quarter of 2021. The
revival could be attributed to reduced numbers of carless households moving
to car ownership about two years following the beginning of the pandemic.
It could, however, also entail the loss of recently purchased vehicles due to
financial difficulties in making auto payments. Car loan defaults were lower
during the pandemic, thanks in part to COVID relief provided by vehicle
dealers and other coping techniques such as the US government’s stimulus
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funds. However, the reasons for the revival are likely to differ by subgroup,
which warrants further analysis, for example, young households’ carlessness
levels may have increased recently because many young adults moved back
with their parents during the pandemic. Overall, sustained car-ownership may
not be viable for some in the long-term, pointing to a renewed impetus for
affordable and healthy travel alternatives to the private car.
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