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Abstract

We assess whether the pogitive relationship between car ownership and employment outcomes reflect a
causal effect of auto ownership. We match sate-level data on car insurance premiums and gas taxes to
a microdata sample containing information on car ownership and employment outcomes. In OLS
regressions that control for observable covariates, we find large differences in employment rates, weekly
hoursworked, and hourly earnings between those with and without cars. Instrumenting for car ownership
with insurance and gas taxes yields estimates of the employment and hours effects that are quite close to
the OLS estimates. Concerning wages, instrumenting eiminates the podtive impact of auto ownership.
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1. Introduction

Regardless of where one resdeswithin ametropolitan areg, having accessto acer islikdy to afford
tangible advantagesin locating and maintaining employment. For inner-city residents, the continuing spatia
decentrdization of total employment within metropolitan areas (Kasarda[8], HUD [17]) and, in particular,
of low-skilled employment opportunities (Stoll, Holzer, & Ihlanfeldt [15]), may render car ownership a
virtual necessty for accessng distant job centers. Even for workersresiding in suburban communities, the
spatidly diffuse patterns of suburban economies may be more amenable to commuting by private auto
rather than public trangt. Inlight of these consderations, severd researchers have argued for public policy
that encourages car-ownership among thelow and moderatdy-skilled (Ong [10], Ong & Blumenberg [11],
O'Regan & Quigley [12)]). In particular, Ong & Blumenberg [11] suggest that such policies should be an
integral component of programs intended to move welfare recipients into sustainable employment.

The evidence offered in support of car-ownership policies conasts of empirica Sudies
demondrating that individuas who own cars are more likely to be employed and, conditiona on being
employed, earn more than individuas without cars (Holzer et. d. [ 7], Ong [10]). Whilethesefindingsare
consgtent with causal effects of car ownership, there are dso several dternative explanations. For
example, causation may run in the opposte direction; namely, those with jobs can afford cars.
Alternatively, car-ownership may bedetermined in part by unobserved factorsthat dso affect employability
-- eg., Kills, or mativation. Given these highly plausible dternatives, the ability of the exigting research to
inform policy makersis severdy limited.

In this paper, we assess whether the positive effects of car ownership on employment outcomes
observed in past research are causal. We match State data on average car insurance premiums and per-

gdlon gastaxesto anationaly representative microdata sample containing information on car ownership
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and employment outcomes. State-level measures of insurance and fudl costs are unlikely to be correlated
with unobserved sKills or motivation yet are strongly correlated with car ownership rates. Hence, these
variables provide the necessary exogenous variation in car-ownership rates for an anayss of the effect of
having access to a car on labor market outcomes.

We use data from the 1992 and 1993 Survey of Income and Program Participation (SIPP). In
OLS regressions that control for observable demographic and human capitd variables, we find large
differences in employment rates, weekly hours worked, and hourly earnings between those with and
without cars. Instrumenting car ownership on insurance and gas tax codts yieds estimates of the
employment and hours effects of car ownership that are quite close to the OLS estimates. Concerning
wages, the IV modd s yield negative effects of car ownership on wages. Despite these wage results, the

employment and hoursfindings suggest important causal effects of car ownership on employment outcomes.

2. Why Should Cars Matter? Theory and a Brief Review of Previous Resear ch

Severa arguments suggest that access to reliable private trangportation postively affects
employment prospects. To start, commute times are lower using private transportation (Holzer et. d. [7]),
reducing the fixed costs of employment, and freeing up time for dternative uses. Lower commute times
may result in grester work hours for some workers while affecting the labor force participation of others.
Alternatively, accessto a car may afford greeter flexibility in searching for employment. Car owners can
cast awider geographic searchnet and are not restricted to employment opportunitieswith time schedules
that coincide with transit service schedules.

Theimpact of lower commute times on employment outcomes can be demondtrated with asmple
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labor supply model. Figures 1A and 1B depict how access to acar may affect an individud’ s dlocation
of time between labor market and non-labor market uses. The time endowment is givenby A. Workers
convert non-market time into income by supplying time to the labor market a a given wage. Doing so,
however, requires commuting to and from work, atime-consuming activity that isnot compensated. Hours
supplied to the labor market equa the total time endowment, A, lesstime spent in non-market usesand on
commuting. A car affects the budget congtraint by reducing commute times from AD to AB. Hence, the
budget congtraint for a car owner is given by ABC while ADE is the budget constraint without a car.!

For aworker with the preferences given in Figure 1A, losing access to a car is equivaent to a
reduction in income. Thiswill cause areduction in consumption of al norma goods. Assuming thet free
time and market goods (disposable income) are normal, the increase in commute time is absorbed by a
decrease in free time (fromHC to HY) and areduction in the consumption of market goods (from 1°to I%).
The later change implies areduction in work hours.

For an individud with rdatively strong preferences for non-market time, access to a car may be
adeciding factor in the [abor force participation decison. Thiscaseisdepictedin Figure 1B. Whenfacing
the budget constraint ABC, this person supplies a smal amount of time to the market, generating I° in
disposable income. At the initid disposable income/non-market time pair, an increase in commute time
effectively reducesthe wageto zero, causing an overwhel ming subgtitution effect towards non-market uses

of time. Here, the individua drops out of the labor market.

'Here we ignore the monetary costs of car ownership and aternative commute modes, subsuming
al differences into commute time. To be sure, monetary commute costs are not negligible. However, if
total commute costs using alternative transportation measured in foregone time (time spent commuting
plus time spent earning the income to cover monetary costs) exceeds comparable costs using a car, the
analysis above applies.



4

Perhgps a more redistic depiction of how car ownership affects employment outcomesis offered
by search mode sthat incorporate aspatial dimension. Holzer et. al. [7] present amodd of spatial search
where owning a car is assumed to reduce per-mile travel costs. Increasing the radius of the geographic
area searched increasesthe probability of receiving an acceptable offer, the expected vaue of wage offers,
and the expected value of the commute distance once amatch has been found. Searching workers choose
an optima search radius conditiona on per-mile search costs by equating the margina benefit of search to
an exogenoudy given margind search cost.  The authors show that increasng commute costs per mile
decreases the search radius which, in turn, adversely impacts employment outcomes.

Alterndively, car access may impact one's ability to maintain an employment rdaionship once a
match has been made. Given that keeping ajob requires showing up regularly and ontime, owning acar
may lower the likelihood of losing a job (and hence the incidence of joblessness) due to attendance
problems. Thismay be particularly important for workerswith complicated commute patternsthat are not
well-serviced by public trangt. For example, for inner-city residentsthat locate suburban jobs, punctudity
may be hindered by public transt commutes that require severa trandfers and entail a high probability of
unscheduled delays. A smilar story may apply to workers who must make severd intermediate trips
between home and work -- e.g., having to drop children off at day care or school.

The exigting empirica research implicitly assumes that car ownership is exogenous and regresses
employment outcomes on a car ownership indicator and other covariates. Using data from the NLSY,
Holzer et. d. [ 7] find that having accessto acar negatively affectsthe unemployment duration and positively
effects wages. In addition, the authors find a larger car-wage effect for black workers than for white

workers, afinding consgstent with spatial mismatch in urban labor markets. Using asample of Cdifornia
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AFDC recipients, Ong [10] finds that AFDC recipients with cars are considerably more likely to be
employed, and conditional on being employed, work more hours and have higher monthly earnings than
recipients without cars.

A magor shortcoming of the existing research concerns the lack of attention paid to the issue of
causdity. A positive correlation between car ownership and employment outcomesis cons stent with other
hypotheseswhere carshave no causal effect onlabor market prospects. For example, car ownership may
be positively corrdated with unobserved ability. Inthisingtance, the car dummy varigble and the error term
in the employment outcome equations will be postively correlated, creating biased estimates of car-
ownership effects. Alternatively, car-ownership may in itsaf be determined by asteady employment history
that permits saving and increases access to the capital necessary for making a large purchase. Both
scenarioswould yield a positive empirica correlations between car ownership and employment outcomes
evenintheabsenceof ared causa effect. Below, we propose an empirica strategy that directly addresses

this criticiam.

3. Empirical Strategy and Data Description

Weinvestigate the effect of car ownership on three employment outcomes: the probability of being
employed, weekly work hours, and hourly wages conditiona on being employed. To identify the causal
effects of car-ownership, we employ severa state-level measures of auto-ownership codts asinstruments
for car-ownership. Using inter-state variation in Sate-levied gastaxes and automobile insurance premiums,

we estimate the modd



Employment Outcome;; = &'X; + &Car; + g;

@

Car; = &X; + élnsurance Premium + &Gas Tax; + ¢

ij ij’

where i indexes individuals and j indexes states, Employment Outcome; isone of the three outcomes
andyzed, X;; is a vector of demographic and human capital variables, Car;; is adummy variable indicating
acar owner, Insurance Premium is the state average insurance premium, Gas Tax; isthe average sate
equation (1), car ownership is modded empiricaly with alinear probability modd.

To be suitableingtruments, insurance premiums and gastaxes must not affect employment outcomes
other than through the effects of these variables on the probability of owning a car -- i.e,, the insgruments
must be correlated with Car;;, and be uncorrelated with ;. To assessif these conditions hold, one needs
to investigate the processesthat determineinter-state differencesin insurance premiums and gasoline taxes
and evauate whether the determinants of these variables have direct effects on the second-stage
employment outcomes.

While there is little research on inter-gate variation in insurance premiums, thereisaconsderable
body of literature on the economics of private passenger automobileinsurance. Thisliterature may beused
to infer sources of geographic variaion in insurance premiums. Cummins and Tennyson [2] note thet the
principal component of insurance premiums conssts of the expected payout on each policy. This"pure
premium” is determined by two factors: the expected frequency of claims, and the expected severity of
cdams. Clam frequency and severity may vary geographically for severa reasons. For example, theremay

be variation in the frequency and average length of trips, differencesin traffic congestion, or differencesin
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mean demographic characteristics such asage, dl factorsthat may affect state accident rates. In addition,
inter-gate differencesin repair costs and wage levels may affect premiums through payouts for property
damages and |osses resulting from persond injury.

Andternative source of geographic variation may lieininter-date differencesin regulatory regimes.
Under the McCarron-Ferguson Act of 1945, regulation of insurance markets was | eft to individua states,
eventudly yielding subgtantid differences in the ingtitutiona structure of auto-insurance markets.  For
example, morethan half of states have someform of rate regulation (Suponcic and Tennyson [ 16]), ranging
from "prior gpprova systems,” where an insurer's rates must be approved by an insurance commissioner,
to systems where rates are directly set by a commissioner or an industry rating bureau. Suponcic and
Tennyson [16] show that rate regulation isassociated with pronounced differencesin market Sructurethat
are likely to affect insurance premiums. For example, in States with rate regulation, there are fewer firms
inthe market, fewer multi-sate firms, and fewer direct writersor "exclusve deders' that specidizein auto
insurance only and tend to provide coverage at lower costs (Cummins and VanDerhe [3]).

In addition, differences in compensation regimes are a<o likely to affect expected codts to the
insurer and the premiums ultimately paid by consumers. Expected payoults for persond injury awards
under no-fault compensation systems are likely to be lower than under traditiona tort regimes?

For our purposes, the question of interest is whether the underlying determinants of insurance

2No-fault insurance states require first-party coverage for persona injury and impose thresholds
for the severity of persona injuries below which oneisindigible to pursue lawsuits against a third party
(Cummins and Tennyson [2]). Given that persond injury payouts congtitute nearly 1/3 of the pure
premium, the reduction in expected payout via reduced administrative costs and fewer suitsislikely to
yield a difference in insurance premiums between states with no-fault regimes and states with tort
regimes.
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premiumsin any way directly affect either the probability of employment, usua work hours, or wages. It
seems reasonable to argue that inter-gtate variation in regulatory regimes, trip frequencies and length, and
traffic congestion are unlikely to be corrdated with the unobservable determinants of employment
outcomes.® To the extent that such factors are the principal determinants of inter-state variation in
premiums, this variable should be asuitable instrument. Inter-state demographic differences, however, in
say age, education, gender, race and ethnicity arelikely to affect both employment outcomes and insurance
premiums. Hence, to the extent possible, our model specifications should include detailed controls for
demographic and human capitd characterigtics.

Geographic variation in local pricelevelsand wages are unlikely to be correlated with unobserved
factorsthat determine employment and hours. Thesefactors, however, arelikely to pose problemsfor our
andysis of the effect of car-ownership on wages. If insurance premiums depend on the regiona cost of
living (viarepair codts, for example), and if employersin high cost regions must pay compensating wage
differentias, insurance premiums may be correlaed with the second-stage wage resduas. Thiswould be
particularly trueif employersin high-premium States pay wage differentials in compensation for high auto

insurance cogts. Thiswould impart adownward bias to the 2SS estimate of car-ownership on wages.*

30f course, average trip length by state may be determined in part by the average size of urban
areas and urban dengities. To the extent that these variables are correlated with racial housing
segregation (which may influence state employment rates), insurance premiums may be directly related to
our employment outcomes. Below, we control directly for state unemployment rates in an attempt to
purge the data of this possibility and to empirically isolate the labor supply effect of car access.

4|t insurance premiums have a negative effect on the probability of owning a car, the predicted
value of car-ownership (instrumented on insurance premiums) will be negatively correlated with a factor
(the regional cost of living) that positively effects local wages levels. Thisyields a negative bias to the
2SL S estimate of the effect of car ownership.



Bdow, we attempt to directly control for inter-state variation in the cost of living by including
estimates of housing costs caculated by the Department of Housing and Urban Development (HUD).
However, if insurance premiums depend directly on loca wage levels (a fairly plausible propostion),
insurance costs will not be a suitable instrument for car-ownership in alog-wage regression. In light of
these cavests, the results for wages presented below should be interpreted with extreme caution.

Concerning fud taxes, state gas taxes are set within a complex system designed to plan, finance,
and operate the nation's roads. According to Dunn [5], this system is characterized by two organizing
principas. (1) inter-governmenta grantsflowing from thefederd to the state governments, and (2) thetrust
fund principa. The Federa-Aid Highway and Highway Revenue Acts of 1956 established afederd trust
fund financed by the federa gas tax and explicitly earmarked for highway projects. The legidation
edtablished a cost-sharing plan where the federa government covers 90 percent of interstate highway
congtruction costs and 50 percent of non-interstate road congtruction costs. States oversee the
construction and maintenance of roads and raise money for the state's share of costs through state gas
taxes. The mgority of dates have exclusive dedication provisons that protect gas tax revenues from
competing uses. In particular, 28 Sates have earmarking provisonsin either the state condtitution or state
law, while eleven others commit receipts to specia funds largely devoted to highway projects (Dunn [9]).

This st of indtitutions suggests that state gas taxes are determined by severd factors. Fird, for

federaly supported projects, states must raise revenues to meet their matching obligations. Second, given
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that federd funding is limited by federal gas tax receipts and by the appropriations process,® states must
raise revenues to fully finance date-initiated road projects for which federd funds are not forthcoming.
Hence, combined with the explicit earmarking provisions present in most sates, it seems reasonable to
argue that the principa determinants of State gas taxes are project financing needs and the availability of
federd funds.

For our purposes, the fact that state gas tax revenues are generally separated from state genera
funds suggests that the fiscd podtion of individud sates is unlikely to affect gas taxes. Hence, demands
for state-provided services that fluctuate with the regiona businesscycle (generd assistance, for example)
are unlikely to impact gastaxes. Combined with the prominent role of the availability of federa fundsin
determining state needs, theseindtitutiona arrangements suggest that the process determining Sate gastaxes
is independent of date-level differences in employment rates and usua hours worked. Nonetheless, to
guard againg such a posshility we include state unemployment rates in the specifications of dl models
esimated below. Concerning wages, to the extent that differences in gas taxes contribute to regiona
differences in the cost of living (both through direct out of pocket expenses and indirect increasesin the
costs of goods and services), sate gastaxeswill not beavalid instrument for car ownership in alog wage

equation.

STheinitia intentions for the federal highway trust fund were that all receipts be used for highway
projects and that the fund would only run small surplusesif any at al. With the passage of balanced
budget legidation in 1985, however, pressures to reduce the budget deficit led to appropriations levels
below trust fund receipts. Consequently, trust fund surpluses increased substantially after 1985 (Fahey
[16]). This period witnessed substantial increases in state gas taxes. Between 1980 and 1990, state gas
taxes were increased 136 times and al but three states increased taxes at |east once, with average state
taxes increasing from 8.6 cents per gallon to 16.8 cents (Dunn [4]). These patterns lend support to the
contention that the availability of federa fundsis akey determinant of state gastax levels.
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One technical aspect of our empirica strategy that must be addressed concerns the fact that our
indrumentsvary across statesyet do not vary acrossindividuaswithin states. Shore-Sheppard [14] shows
that in 1V model swheretheinstruments vary between but not within groups, gpplying the sandard estimate
of the parameter covariance matrix may lead to faulty inferences® To address this problem, we employ
the feasible generdized ingrumenta variables (FGIV) estimator proposed by Shore-Sheppard. Wefirst
edimate the employment outcome modes using standard 2SLS and then retrieve the second-stage
resduas. Wethen usethese resduasto estimate the within- and between-state variance components and
construct the parameter, & = 62,inin/(0within + Nj O%henween), Where | indexes states, N; isthewithin-state
sample sze, 62,inin 1S the within-state variance component, and 62 e iS the between-state variance
component of the second-stage residuas. This parameter is then used to quasi-difference al of the
endogenous and exogenous variables of the model according to the equation, V', =y; - (1-eY3)y;,
where y; isthe transformed variable, and y; isthe state-level average. We then re-estimate the model
applying 2SL S to the quasi-differenced data. Thisisequivaent to theimplicit datatransformation gpplied
when estimating random-effects modds.’

The datafor this project are drawn from several sources. Micro data on employment outcomes,

car ownership, and basic demographic and human capital characteristics come from the fourth waves of

®Specificaly, if the sample is drawn from a population with a grouped structure (or, aternatively
stated, if second-stage residuals are correlated within group), the 2SL S estimates of the standard errors
may be grossy under-estimated.

"Incidentally, the parameter estimates using the FGIV estimator do not differ qualitatively from
those using standard 2SLS. However, the correct standard errors are approximately double the estimated
standard errors using 2SLS.
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the 1992 and 1993 Survey of Income and Program Participation (SIPP).2 These surveys provide large
nationdly representative samples of individuas. The fourth wave topica modules of the SIPP collect
information onup to three cars per household, including the age of the automobile, the financing satus, and
the person identifier of the car ownerswithin the household. We usethislatter variableto explicitly identify
individuals that own acar.’

Data on dtate gasoline taxes as of 1993 and 1994 are assembled by the American Petroleum
Ingtitute and are measured in cents per gallon paid a the pump. These estimates include both state excise
taxesand saestaxes|evied on gasoline purchases. Dataon sate-leve auto insurance premiums comefrom
the National Association of Insurance Commissoners and reflect average expenditures per insured
automohbile on liability, collison, and comprehensive coverage. We usethe SIPP Sateidentifiersto append
this data to the micro data sample.®®

For our linear probaility of employment models and weekly hours modds, we restrict the sample
to civilians, 16 to 65 years of age, with no work-preventing disabilities. For the hours dependent variable,

individuals who are not employed are assgned avaue of 0. In our log-wage models, we further restrict

8The fourth wave of the 1992 SIPP corresponds to the beginning of 1993 while the fourth wave
of the 1993 SIPP corresponds to the beginning of 1994.

*The survey provides person numbers for up to two owners. Hence, in a household with two
adults and one car where both adults sdlf-identify as being the owner, both adults are coded as owning a
car. We experimented with alternative measures of car access, including the presence of a household
automobile and the number of cars per adult in each household. The results are qualitatively similar to
those presented below using the car-owner variable.

1ONot al states are individually identified in the SIPP. For some small states, identifiers for state
group only are provided. These groups include (1) Vermont and Maine, (2) South Dakota, North Dakota,
and lowa, and (3) Montana, Wyoming, Idaho, and Alaska. For observations residing in these state groups,
we assigned weighted group averages of the gas tax and insurance premium figures using state
populations for the relevant year as weights.
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the sampleto wage and sdlary workerswith completeinformation. Given that the survey collects complete
information on al household automobiles only for those households with 3 or fewer cars, we redtrict the
sample throughout to individuas resding in such households. After taking into account the other sample

regtrictions, this restriction eiminates gpproximately 6 percent of the observations.

4. Empirical Results
A. Descriptive Statistics

Table 1 presents basdine estimates of the differencesin employment outcomes between thosewho
own cars and those who do not. The table provides mean employment outcomes for the entire sample,
individuas by car ownership status, and the differences between those with and without cars. We calculate
employment rates and weekly hours using the entire sample while mean log wages pertain to employed
individuas only. We present separate ca culationsfor the entire sample and the sample dtratified by gender.

There are large, datidticaly significant differences in employment outcomes for both the entire
sample and within gender. Concerning employment rates, there is an approximate 27 percentage point
overdl difference between individuaswith cars and those without, with adightly higher difference for men
(30 percentage points) than for women (24 percentage points). Concerning hours, those with cars work
11 to 16 hours more than those without. Again, the hours differentid for men exceeds that for women.
Finaly, there are subgtantia differences in the log of hourly earnings between car owners and non-car
owners. For the overdl sample, the differencein log earnings is approximately .4, with adifference of .5
for maesand .3 for females.

To be sure, differences in observable demographic and human capitd characterigics are likely to
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explain much of the differences in employment outcomes between car owners and non-car owners. For
example, the descriptive gatigicsin Table A1 show that individua s without cars are dightly morelikely to
befemde, consderably lesslikely to be married, and considerably morelikely to beblack or Hispanic than
individuds with cars. Inaddition, car owners have above average educationa attainment, are older than
average, and are less likely to bein school. Nonetheless, the basdline difference in employment outcomes
presented in Table 1 are substantial, suggesting large upper bounds on the premiums associated with
owning acar.

As afirg pass evauation of the strength of our instruments, Figures 2A and 2B present scatter
plots of state car ownership rates for 1993 and 1994 againgt average State auto insurance premiums and
dtate per-gallon gastaxes. We congtruct state car-ownership rates by averaging the car owner dummy
by state and year. The figures dso include the predicted relationships between car ownership rates and
each of the instruments derived from regressions of the aggregate car-ownership rates on each variable.!*
For both instruments, there are clear negative relaionships between the instruments and car-ownership
rates. Moreover, the negative dope coefficients are Sgnificant at the 0.001 level. For insurance premiums
inparticular, the data points are compactly distributed around the predicted regression line and the negative

relationship does not appear to be driven by outlier sates.*? The data points for the gas tax regressions,

UThese regressions are weighted by the number of observations for the state-year used to
compute the proportion that own cars.

12The three observations in the lower right hand corner of Figure 2A include the 1993 and 1994
observations for Washington, D.C. and the 1993 observation for New York. Dropping these observations
and re-estimating the car ownership-insurance premium regression yields an estimate of the insurance
premium coefficient of -0.000268, with a corresponding t-statistics of -7.15. Thisis quite close to the
estimate provided in Figure 2A.
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on the other hand, are less compactly distributed around the regression line. Nonetheless, there are no
obvious outliers driving the negative rdaionship.

To besure, thefirst stage rd ationships evident in the figures may be driven by interstate differences
in demographics or economic conditions. To explore this possibility, Table 2 presents means for the
variablesin our sample after dratifying the data into observations in states with above and below average
gas taxes and insurance premiums. Thefirst row presents car-ownership rates while the next three rows
present means for our three employment outcomes. Differences in these means are indicative of the
reduced form relationship between our indruments and the employment outcomes. The following group
of variables provide sample averages for a host of demographic and human capital characterigticsthat we
observein the data. The next set of variables are state-level characteristics appended to the micro-data
sample. Findly, the last set of tabulations indicate the regiond distribution of observation for the Sretified
samples.

The differencesin car ownership rates evident in Table 2 are cons stent with patterns observed in
Figures2A and 2B. Car ownership ratesare higher inlow-gastax states and higher inlow-premium states.
For employment rates and work hours, residing in ahigh-tax or high premium state is associated with lower
employment rates and lower average work hours. This is clearly consstent with a real effect of car-
ownership on these employment outcomes. The reduced-form patterns for wages, however, are the
opposite. Wagesarehigher in high-cost gates. Thispatternisconsstent with the argument that employers
in high-cost states must pay compensating differentials to workers.

There are dso severd differencesin the other variables. For example, the unemployment rate at

the time of the survey is higher in high-tax rdative to low-tax states and in high-premium relaive to low-
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premium states. In addition, low-tax states and low-premium states have lower unionization ratesthan their
high-tax and high-premium counterparts.  This pattern is probably due to the disproportionate
representation of southern states among the group with below average car ownership costs. An additiona
pattern of interest concerns differencesin housing costs. We appended state-level Fair Market Rent data
for 1993 and 1994 caculated by the Department of Housing and Urban Development (HUD) to our
microdataset to gauge differences across satesin the cost of living.®* Differencesin housing costs between
low- and high-tax and low- and high-premium states are quite large and suggest that failure to control for
differencesin the cogt of living will impart a large negative bias to the IV esimates of the effects of car
ownership on wages. For example, average Fair Market Rentsin high-tax states exceed thosein low-tax
gtates by more than $100, while Fair Market Rentsin high insurance states exceed those in low-insurance
states by more than $170.

The reduced form effects observed for two of the three employment outcomes are suggestive of
ared causd effect of car ownership on one's employment prospects. However, the inter-state patterns
in severa of the other control variables indicate that there may be important differences across states in
factors that affect the three employment outcomes and that are correlated with our chosen instruments. In
the next section, we present OLS and 2SLS estimates of the impact of car access on employment

outcomes that account for the patterns observed in Table 2.

Brair Market Rents are estimates of the cost of a standard two-bedroom apartment at the 45th
percentile of the loca rent distribution. These are estimates of gross rent that include the shelter rent plus
the cost of all utilities, except telephones. These calculations are used to determine the size of Section 8
housing subsidies and units that are igible for subsidy under the program. This dataiis calculated at the
PMSA and county level by HUD. We use estimates of corresponding population counts to calculate
population weighted state averages. These state-level averages are the figures appended to the
microdata.
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B. OLSand 29_SResults

Table 3 presents OLS and 2SLS estimates of the effects of car ownership on each of the three
employment outcomesfor theentire sample.** Specifications of the linear enployment probability models
and hours moddsinclude dl variables listed in Table 2 except for the region dummies, the union indicator,
and the Fair Market Rent variable (our cost of living proxy). The log-wage regressons include dl listed
variables less the region dummies. We do not include the region dummy variables in our model
gpecification ancethisdiminates much of the variation in our insruments. For each outcome, thetablefirst
presentsthe OL S results followed by the second-stage parameters from the 2SLSmodel. Thefirst-stage,
car-ownership regression results are presented in gppendix Table A2.

Beginning with the OLS results, controlling for the covariates in Table 2 explains a condderable
portion of the unadjusted differences in employment, hours, and wages. Nonetheless, substantial effects
remain. After adjusting for observable characterigtics there is a 16.8 percentage point difference in the
employment rates between car owners and non-car owners, compared with an unadjusted differencefrom
Table 1 of 27 percentage points. In addition, the OLS results indicate that owning a car increases work
hours by a bit more than 7 hours and wages by nearly 11 percent, compared with unadjusted effects of 14
hours and 40 percent, respectively. All of the car coefficients fromthe OL Sregressonsare Sgnificant at
the one percent levd.

Before turning to the 2SL S results, abrief discussion the firgt-stage regressions reported in Table

A2 isnecessary. For dl models, each ingrument exerts a negative and significant effect on the probability

YRecall, the 2SL S results are the results from FGIV estimator outlined above.
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of owning acar. Inthefirs-stage resultsfor the employment and hours modd, the F-tatistics for the test
of the joint significance of the two instruments are quite large (95 and 107, respectively).® The F-gtatistic
for the comparable joint Sgnificancetest for the wage modd is subgtantialy smaller (7.065). Nonetheless,
the effects of gas taxes and insurance premiums are il jointly significant at the .001 level. Hence, the
ingruments are strongly correlated with the probability of owning a car even after conditioning on alarge
st of variables®

Turning back to the results in Table 3, the 2SLS edtimate of the effect of car-ownership on the
probability of being employed (.146) isquite closeto the estimatesfrom OL S (.168). Moreover, thispoint
edimate is Sgnificant at the 5 percent level. Sincewe use two ingrumentsin the first-stage regression, we
are able to perform a test of the over-identifying restriction, the results of which are reported for each
outcome in the last row of the table. For the employment outcome, the test fails to rgect the over-
identification redtriction, suggesting that the strong resultsfor employment are not sengtive to the choice of
ingruments.

The 2SS reaults for hours yield a sgnificant positive effect of car ownership on work hours of
goproximatdy 11 hours. While this point estimate is somewhat larger than the OL S estimate of 7.4 hours,

the large standard error suggests theat this deviation may be duein large part to theimprecision of the point

Bwhile the first stage regressions for the employment and hours models are estimated on the
same sample, the parameters differ dightly due to differencesin the factor used to difference away a
portion of the inter-state variation in the data. Recall, the differencing factor, g, employs estimates of the
between- and within-state variance components from the second-stage residuals using initial 2SL.S
estimates.

1Concerning the effects of the other variables in the specification, blacks and Hispanics are
considerably less likely to own acar, the probability of owning a car increases with educationa
attainment, and car ownership increases at a decreasing rate with age.
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edtimate. Nonetheless, we are able to measure a Sgnificant posgtive hours effect suggesting ared role of
access to an automobile on employment and hours. Again, thetest of the over-identification redtriction fails
to rgect the redtriction at the 10 percent level.

Concerning the 2SS results for log wages, insrumenting on gas taxes and insurance premiums
yields a negative, sgnificant effect of car-ownership on wages. These results are subject to severd
dternative interpretations. To dart, variation in the codts of car-ownership across states may make it
necessary for employersin high-cost statesto pay wage differentialsin compensation for the contribution
of these factors to the regiona cogt of living. To the extent that thisisthe case, insurance costisand gasoline
taxes belong in the second stage regresson and hence, the 2SL.S modd estimated in the fina column of
Table 3 is misspecified. Alternatively, these costs may be spurioudy correlated with other factors not
captured by our measure of inter-ate variation in housing cogsthat affect theloca cost of living. Findly,
it could be that our estimates are correct and that owning a car reduces wages. This, however, seems
highly implausble. We suspect that estimating the wage effect of car ownership requires an dterndive
identification strategy than that employed here.

With respect to the other variables in the model, most of the point estimates are what one would
expect. Blacks are less likely to be employed than whites and earn considerably less per hour. We
observe asmilar pattern for femaesand, to alesser extent, Hispanics. The state unemployment rate exerts
anegative effect on the probability of being employed, on hours, and on wages, while state Fair Market
Rents have a strong positive effect on log-wages.

Table 4 presents comparable results where we estimate each model separately by gender. Here,

we only report the estimated coefficients on the car-owner dummy, the F-tatistics for the test of the
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cumulative significance of theinstrumentsin thefird-stage regression, and the test-gtatisticsand P-value for
the test of the over-identification restriction. The estimation results for the other background variables do
not differ quaitatively from those presented in Table 3 and hence are not reported. We reproduce the
results from the pooled sample for ease of comparison.

Again, for both men and women the point estimates of the effect of car ownership on the probability
of being employed are smilar for the OLS and 2SS moddls. The employment effects are considerably
larger for women than men and the 2SS results are significant for women only.*” For both men and
women, we fail to rgect the over-identification redtriction at the 5 percent level. We observe smilar
patterns for the hours models. The hours effect of owning acar is dightly larger for women than for men
and ingtrumenting increases the point estimates. Here, the 2SLS results are sgnificant for both men and
women. Concerning wages, we find comparable postive effects on the log of hourly wagesin the OLS
regressions that turn negative (and for women, significant) when we instrument on gasoline taxes and
insurance premiums.

In summary, the OL S and 2SL S results both indicate a strong positive effect of car-ownership on
the probability of being employed and onwork hoursthat does not appear to be senstive to the choice of
indrument. The results for the employment effect of car ownership indicate substantidly larger effectson

the labor force participation decisions of women than men. The hours effects are comparable across

YWhileit is difficult to explain this pattern without further information, several potential
hypotheses come to mind. To start, the extensive literature estimating labor supply eladticities decisively
indicates that male labor supply is considerably less sensitive to net wages than is female labor supply
(Killingsworth [9]). A potential extension of this result would be that female labor supply exhibits grester
sengitivity to commute costs (a pattern consistent with the findings here). Alternatively, women may, on
average, have more complicated commute patterns than men, especidly if children are present and if
women are more likely to serve as the primary care giver.
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gender. Finaly, our OLS and 2SS estimates for the effect of car-ownership on wages are at odds.*®

6. Conclusion

The results of this paper indicate that having access to a car is an important determinant of labor
market outcomes. We find quite strong effects of car ownership on the probability of employment and
usud hours worked per week. Moreover, estimates of the effect of cars on these outcomes are
comparable in both OLS regressions that ignore the potential endogeneity of car ownership and 2SL.S
modds that employ state-level variation in car operation costs asinsruments. Despite our negative 2SL.S
results for wages, the strong positive effect of cars on wagesin the OLS modds, coupled with our Sated
reservations concerning thevdidity of our ingrumentsin amodd of wage determination, suggest thet further
research on the relationship between car ownership and wagesiswarranted. Moreover, given the finding
that correcting for the endogeneity of car ownership does not gppreciably ater our point estimates of the
effects on employment and hours (outcomes for which our instruments are better suited), perhaps

dternative identification strategies better suited for an andyss of wages would yield comparable results.

B\We also estimated separate models for sub-samples of the data Stratified by potential
earnings. We imputed earnings potentia for each observation in our sample based on the parameters
from aflexibly-specified log-wage regresson using data from the 12 Current Population Survey (CPS)
Outgoing Rotation Group (ORG) filesfor 1993. We then dratified the sample into thirds based on
position within the imputed earnings distribution.  Separate models were then estimated for each sub-
sample (see Card [1] and Raphadl [13] for detailed discussons of smilar imputation procedures).
OL S results from this exercise indicate that the impact of car ownership on employment and work
hoursis larger for low-earnings potentiad workers relaive to high-earnings potentid workers. The
28 Sresultsare amilar, yet the car effects by skill group are not sgnificantly different from one
another. Interestingly, the impact of the instruments on car ownership are larger for low-earnings
potentia workers relative to high earnings potential workers. These results are available upon request.
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A clear direction for future research would be to assess the degree to which differences in car-
ownership rates among distinct groups in the U.S. account for observable differences in employment
outcomes. For example, the data in our sample indicate that car ownership rates for Latinos and blacks
are dightly more than 20 percentage points lower than those for whites. Moreover, the results from our
car-ownership regressonsindicatethat, even after conditioning on observable human capital characteridtics,
there is a 16 percentage point difference between the car ownership rates of whites and blacks and a9
percentage point difference between whites and Latinos.

Thefinding of astrong employment effect of car access coupled with these large inter-racid/ethnic
differences in car ownership rates suggests that car ownership may provide a partia explanation of the
persstent racid and ethnic difference in employment ratios and unemployment rates observed inthe U.S.
This pattern is clearly evident in our data. For example, in OLS linear probability models of the
employment outcome, the regression omitting the car ownership variable yields black-white and Latino-
white employment rate differentias of 6.9 and 3.3 percentage points, respectively. Adding the car
ownership dummy reduces the black-white differentia to 4.3 percentage points (a 37 percent reduction)
and the L atino-white differentia to 1.7 percentage points (a48 percent reduction). Thesearelarge effects

with potentidly important policy implications.
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Tablel
Means Employment, Work Hours, and Hourly Wages by Gender and Car Owner ship
Status
All With Cars Without Cars Difference
All
Employed .715 (.002) .799 (.002) .528 (.004) 271 (.004)
Work Hours 28.687 (.091) 32.887 (.101) 19.265 (.168) 13.622 (.188)
Log Wages® 2.278 (.003) 2.368 (.004) 1.981 (.006) .387 (.007)
N 47,244 33,322 13,922 -
Men
Employed .785 (.002) .875 (.003) 575 (.006) .300 (.005)
Work Hours 33.642 (.131) 38.530 (.269) 22.250 (.131) 16.279 (.265)
Log Wages® 2.388 (.004) 2.494 (.005) 2.025 (.010) 469 (.010)
N 21,664 15,697 5,967 -
Women
Employed .653 (.003) .729 (.003) .488 (.006) .241 (.006)
Work Hours 24.260 (.120) 27.734 (.140) 16.728 (.209) 11.006 (.251)
Log Wages® 2.159 (.004) 2.230 (.005) 1.937 (.009) .293 (.010)
N 25,580 17,625 7,955 -

Standard errors are in parentheses.
a Fguresare conditiona on being employed.
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Table 2
M eans of Demographic and Background Characteristics for the Total Sample and for the
Sample Stratified by the Values of the State Gas Tax and Car Insurance Variables

Tota Sample Low-Tax High-Tax Low- High-
States States Insurance Insurance
States States
Car Owners .691 .710 674 729 654
Employed 715 721 .709 .736 695
Hours 28.687 29.219 28.177 29.391 27.985
Log-Wages® 2.278 2235 2.319 2234 2.325
Femde 523 533 524 531 526
Married 549 559 539 567 530
Black 134 149 119 134 133
Hispanic .106 091 121 035 178
Education 13.083 13.043 13.123 13.109 13.058
Age 36.313 36.232 36.390 36.395 36.231
Infant .100 101 099 095 104
In School 157 159 157 150 163
Union? 149 120 176 136 162
Unemployment
Rate .065 .060 .069 .058 071
Fair Market 566.066 511.404 618.290 478.560 653.215
Rent® 20.983 17.311 24.491 19.903 22.058
Gas Tax° 750.183 727.188 772152 614.964 884.850
Insurance costs
211 123 .296 121 301
North East 247 .269 227 420 076
North Central .346 529 170 378 313
South 201 .070 326 091 309
West

a Conditiona on being employed.

b. Rents computed by the Department of Housing and Urban Development for ajust standard 2-
bedroom apartment at the 45th percentile of the rent distribution.

c. Gas taxes are mean taxes per gallon in cents.
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Table 3
OLSand 2SL S Estimates of the Effect of Car Owner ship on Employment, Work Hours and
Waged

Employed Hours Log-Wages
OLS 2SLS OLS 2SLS OLS 2SLS
Car-Owner .168 146 7.448 10.791 .106 -.664
(.005) (.076) (.205) (2.977) (.006) (.:363)
Femde -.128 -.128 -9.443 -9.322 -.222 -.233
(.004) (.004) (.155) (.188) (.005) (.008)
Married -.061 -.056 -2.974 -3.716 .065 212
(.005) (.017) (.187) (.675) (.005) (.069)
Black -.043 -.047 -1.597 -1.134 -.088 -.191
(.006) (.013) (.250) (.529) (.008) (.047)
Hispanic -.022 -.023 -.369 -.160 -.102 -.165
(.006) (.009) (.276) (.:399) (.009) (.031)
Education 019 019 .966 .898 .069 .080
(.001) (.002) (.029) (.067) (.001) (.005)
Age 042 042 1.998 1.856 056 .087
(.001) (.003) (.043) (.131) (.001) (.014)
Age? -.0006 -.0006 -.026 -.025 -.0006 -.0009
(.00001) (.00003) (.001) (.00D) (.00001) (.0001)
Infant -.107 -.107 -4.085 -4.118 032 054
(.006) (.006) (.268) (.269) (.009) (.014)
In School - 177 -.179 -12.098 -11.711 -.115 -194
(.006) (.011) (.263) (431) (.009) (.038)
Unemployment  -1.651 -1.663 -69.292 -65.928 -1.764 -2.018
(.135) (.237) (5.598) (9.39) (.225) (.498)
Union - - - - 178 211
(.007) (.018)
Fair Market - - - - .0007 .0005
Rent (.00002) (.0001)
R2 .198 193¢ 295 317° 369 .284°
N 47,244 47,244 47,244 47,244 33,932 33,932
F-Statistic® - 94.553 - 107.732 - 7.065
(P-value) (.0001) (.0001) (.0009)
Overid. Test - 1.089 - 2.227 - 3.232
(P-vaue) (.310) (.136) (.072)

All regressions include a constant. Models are estimated using a grouped error structure.

a The F-statistics are from tests of the collective significance of the gas-tax and insurance instruments
in the first-stage regressions.

b. Thisis an F-datistic for the over identifying restrictions test of Basmann (1960).

c. Caculated by applying the FGIV parameter estimates to the undifferenced data.
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Table4

OL S and 2SL S Estimates of the Effect of Car Owner ship on Employment, Work Hours and

Wages, by Gender

Employed Hours Log-Wages
OLS 2SLS OLS 2SLS OLS 2SLS
A.All
Car-Owner .168 146 7.448 10.791 .106 -.664
(.005) (.076) (.205) (2.977) (.006) (.363)
F-Statigtic? - 94.553 - 107.732 - 7.065
(P-value) (.0001) (.0001) (.0009)
Overid. Test” - 1.089 - 2.227 - 3232
(P-value) (.310) (.136) (.072)
B. Men
Car-Owner 142 126 6.339 9411 119 -.338
(.006) (.095) (.298) (4.211) (.010) (.377)
F-Statistic® - 53.852 - 54.214 - 6.324
(P-value) (.0001) (.0001) (.001)
Overid. Test” - 114 - 3.029 - 2.523
(P-value) (.735) (.081) (112
C. Women
Car-Owner 174 .166 7.614 11.278 .090 -.691
(.007) (.086) (.273) (3547) (.009) (.360)
F-Satigtic? - 79.223 - 71.836 - 6.870
(P-vaue) (.0001) (.0001) (.00D)
Overid. Test” - 2.852 - 485 - 2.271
(P-value) (.092) (.486) (.131)

All regressonsinclude a constant and all variables included in the specificationsin Table 4. Modds

are estimated using a grouped error structure.

a. The F-statistics are from tests of the collective significance of the gas-tax and insurance instruments

in the first-stage regressions.

b. Thisisan F-statistic for the over identifying restrictions test of Basmann (1960).
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Table Al
M eans Demographic Characteristics of Individuals With and Without Cars

Totd Sample With Cars Without Cars
Femde 523 522 541
Married 549 6% 223
Black 134 .089 232
Hispanic .106 .080 165
Education 13.083 13.461 12.236
A?e 36.313 39.497 29.169
Infant .100 101 .096

In School 157 076 337



Table A2

First-Stage Results from Regressions of Car Ownership on State-L evel Instruments and
Demographic Characteristics

Results from Results from Hours Results from Log-
Employment Model Model Wage Model
Gas Tax -.0032 -.0034 -.0023
(.0006) (.0005) (.0009)
Insurance Costs -.0002 -.0002 -.0001
(.00002) (.00002) (.00004)
Femde -.0363 -.0363 -.0152
(.0034) (.0034) (.0039)
Married 2169 2170 .1906
(.0040) (.0040) (.0044)
Black -.1570 -.1575 -.1286
(.0056) (.0056) (.0067)
Hispanic -.0898 -.08%4 -.0802
(.0062) (.0062) (.0076)
Education .0208 .0209 .0148
(.0006) (.0006) (.0007)
Age 0421 0421 0395
(.0009) (.0009) (.0011)
Agge? -.0004 -.0004 -.0004
(.00001) (.00001) (.00001)
Infant .0090 .0091 0282
(.0059) (.0029) (.0072)
In School -.1140 -.1139 -.1027
(.0058) (.0058) (.0071)
Unemployment 0573 .0883 -.0252
(.2276) (2172 (.3458)
Union - - 0467
(.0056)
Fair Market Rent - - -.0001
(.00005)
R2 3320 333 1200
N 47,244 47,244 33,932
F-Statistic? 94.553 107.723 7.065
(P-value) (.0001) (.0001) (.0009)
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All regression include a constant. All models include random state-year effects.

a The F-statistics are from tests of the collective significance of the gas-tax and insurance
instruments.

b. Calculated by applying the FGIV parameter estimates to the undifferenced data.




