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Abstract 

This paper examines whether the positive relationship between car ownership and 

employment outcomes reflects a causal effect of car ownership. With this purpose using state-level 

data on gas prices to micro-data sample containing information on car ownership and employment 

outcomes is developed. This study shows that there is a large difference in employment rates, 

weekly working hours and annual wages between those with and without cars.  The similar study 

has been made by Raphael and Rice (2002) and the employment probability and hours findings 

suggest important causal effects of car ownership on employment outcomes. But they found a 

negative car ownership effect on wages. 

 

Introduction 

This paper is based on the idea that having a car is likely to afford tangible 

advantages in locating and maintaining employment. Raphael and Rice (2002) find in 

their research by using OLS regressions that controlling for observable demographic and 

human capital variables, there is a large difference in employment rates, weekly hours 

worked and hourly wages for those with and without cars. They threat gas taxes and 

insurance premiums as instrumental variables instead of the more common gas prices and 

insurance premiums.  Instrumenting car ownership on insurance and gas tax costs yields 

estimates of the employment and hours and effects of car ownership is close to the OLS 
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estimates.   Despite the fact that the wage outcomes are not a good indicator of this 

relation, the probability of being employed and working hours per week results suggest 

significant causal effect of car ownership on employment outcomes.  

While their findings are consistent with causal effects of car ownership, there are 

also several alternative explanations related to Raphael and Rice research. For example 

the cause-effect relation may be in the opposite direction which means those with jobs 

can afford cars. They also mention that car ownership may be determined in part by 

unobserved factors that also effect employability, skills or motivation.   

 

Empirical Strategy and Data Description 

This study observes the effect of car ownership on three employment outcomes: 

the probability of being employed, weekly hours and annual wages conditional on being 

employed. To identify the causal effects of car ownership, I employed state-level gas 

prices. Since consumers’ responsiveness against gas prices seems more likely to be 

higher then the gas taxes, I used gas prices for auto-ownership cost. This is an instrument 

for car ownership. 

 

Employment outcomeij = � Xij + � Carij +�ij    (1) 

Carij =� Xij + � Gas Pricej + � ij     (2) 

 

Where i indexes individuals and j indexes states, Employment outcomeij is one of the 

three outcomes analyzed, Xij is a vector of demographic and human capital variables, 

Carij is a dummy variable indicating a car owners, Gas Pricej is the average state gas price 
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per gallon, �, �, � and � are parameters, and �ij, � ij are normally distributed error terms. In 

equation (1\2), car ownership is modeled empirically with a linear probability model.  

To be suitable instruments, gas prices must not affect employment outcomes other than 

through the effects of these variables on the probability of owning a car, i.e., so the gas 

price must be correlated with Carij and be uncorrelated with �ij . To assess if these 

conditions hold, one needs to investigate the processes that determine inter-state 

differences in gasoline prices and evaluate whether the determinants of these variables 

have direct effects on the second-stage employment outcomes.  

 

Data Description 

The data for this paper are drawn from several sources. Micro-data on 

employment outcomes, car ownership and basic demographic and human capital 

characteristics comes from 1985 Panel Study of Income Dynamics (PSID). This data 

contains the information about car ownership status, number of cars per household, 

including the households’ annual miles traveled.  

Data on State gasoline prices as of 1985 is assembled by the Statistical Abstract of 

the United States / Prepared by the chief of the Bureau of Statistics, Treasury Department 

and is measured in cents per gallon paid at the pump.  

 

Empirical Results: 

 

Descriptive Statistics 
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 Table 1 presents the basic statistics of the difference in employment outcomes 

between those who own cars and those who do not. We see the mean employment 

outcomes from the entire sample, individuals by car ownership status, and the differences 

between those with and without cars. Employment rates and weekly hours have been 

calculated using the entire sample while mean log wages pertain to employed individuals 

only.  I present separate calculations for the entire sample and the sample stratified by 

gender.  
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 When we look at the results, it is quite obvious that there are large statistical 

significant differences on employment outcomes for both the entire sample and with 

gender. When we look at the employment rates we see that there is an approximately 35 

percentage points overall difference between individuals with cars and those without, 

with a slightly higher difference for women (approximately 40 percentage point) than for 

men (approximately 20 percentage point). Concerning hours, those with cars work 10 to 

18 hours more than those without cars. Again the work hours differentials for women 

exceed that for men. Finally there are substantial difference in the log of annual earnings 

between car owners and non-car owners. For the overall sample the difference in the log 

wages is approximately 0.27 with a difference of 0.26 for males and 0.23 for females.   

To be sure, differences in observable demographic and human capital 

characteristics are likely to explain much of the differences in employment outcomes 

between car owners and non-car owners. For instance, the descriptive statistics in 

Appendix A shows those individuals without cars are more likely to be female and black 

but less likely to be white and unionized, than individuals with car.  We also see that 

there is no substantial age difference between those with and without cars.  

 As a first pass evaluation of the strength of our instrument (gas price), Figure 1 

presents a scatter plot of state car ownership rates for 1985 against state per-gallon gas 

prices. The regression between car ownership rate and gas prices across states shows that 

just looking at the estimates of gas price effect on car ownership can easily says the 

variation across individual units of observation is very large. Unexplained variation in car 

ownership rates remains even though one can expect that the gas prices across states are a 

very good explanatory variable. (On the other hand what we will see in the forthcoming 
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estimation is when we regress the probability of having car with gas prices and 

demographic variables; this model gives better results in terms of the efficiency of gas 

prices as an explanatory variable of car ownership).  

 

Figure 1 
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When we look at the literature, we encounter the research which has been made 

by Kayser (2000) about gasoline demand and car choices. This article is a very direct 

proof that there is an indirect relationship between car ownership decision (whether or 

not having a car) and gasoline prices. He also shows that household’s burdens from 

higher gasoline prices are closely linked to observable characteristics of the household.  

Beside that he relates the car portfolio decision with gasoline demand which means that 
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people may choose economic cars because of the high gas prices. However, this 

preference may not affect the quantity of the car ownership but the quality of the car in 

that area. Related with this argument our data indicates that car ownership is not 

significantly high in the low gas price states and not significantly low in the high gas 

price states. In addition to that, total miles have done in a year by household is also not 

very high in low gas price states and vice verse (Table 2).  
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When Raphael and Rice (2002)a regress gas taxes with car ownership they got a 

very good fit .We see that explanatory variable tells most of the variation in car 

ownership ratio. In addition to that they also regress car ownership rates and insurance 

premiums and this regression also gives a significant result in their model. 

Certainly, the first stage relationship 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 variables in our sample after stratifying the data into 

observations in states with above and below average gas prices.  

When we look at the means of car ownership, employment probability and 

working hours, difference in these means are indicative of the reduced form relationship 

between our instruments. These results also give us a very important clue about the 

structure of our data sample. First of all when we look at the results we see that the 

employment rate is lower in the high gas price states than in the low gas price states and 

wages are higher. What we observe in this pattern is the high gas price states represent 

the high cost areas. Because of that, employers in high cost states must pay compensating 

differentials to workers. We also see in Table 2 that working hours per week is quite 

similar, so this indicates that people must work as much as low cost states to be able to 

pay their life expenses other than spending their time with leisure. The differentials in 

car-ownership rates evident in Table 2 are consistent with patterns observed in Figure 1. 

We observed that there is a negative but insignificant relationship between car ownership 

rates and gas prices before and Table 2 indicates that even though car ownership in low 

gas price states are higher, it is not very different then high gas price states. (I observe the 

car ownership difference between low and high gas price states is just 3% in Table 2.) 
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There are also several differences in other variables. For example employment 

rates are 3% points higher in the low gas price states and not surprisingly the car 

ownership rates are also 3% points more that high gas price states. These results are very 

good explanatory for the nature of our data sample. This proportion of the data may be 

the representative of unemployed non-car owners. Since that proportion has no job, they 

might have not enough money to buy a car and maintaining car ownership. So one can 

say that being unemployed also has a direct effect on car ownership.  

The reduced form effects observed for three employment outcomes are suggestive 

of a real causal effect of car ownership on one’s employment prospective.  

In the next section we will see the OLS and 2SLS estimates of the impact of the 

car access on employment outcomes that account for the patterns observed in Table 2.   

 

OLS and 2SLS Results  

Table 3 presents OLS and 2SLS estimates of the effect of car ownership on each 

of the three employment outcomes for entire sample. For each outcome, the table first 

presents the OLS results followed by the second-stage parameters from the 2SLS model. 

The first stage car ownership regression results are presented in Appendix B.  

Starting with the OLS results, controlling for the covariates listed in Table 2 

explains a considerable portion of the unadjusted differences in employment, hours and 

wages.  Nonetheless, substantial effects remain. After adjusting for observable 

characteristics there is a 27.62 percentage point difference in the employment rates 

between car owners and non-car owners compared with an unadjusted difference from 

Table 1 of 35.5 percentage points. In addition to that the OLS results indicate that owning 
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car increases work hours by 13 hours and wages by 22% compared with unadjusted 

effects of 18 and 26% respectively.  What we also see with OLS results are that age 

doesn’t have an effect on employment probability. Besides that age also doesn’t have as 

significant effect in the hours worked per week model as much as in log wages model.  
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One of the more surprising results is that in this data sample we see that being female and 

being black don’t have a significant effect on log wages. But in contrast, other variables 

in the OLS regressions are significant at the one percent level.  

 Before turning the 2SLS results, a brief discussion of the first-stage regression 

reported in Appendix B is necessary. For all models, the gas price instrument exerts a 

negative and significant effect on the probability of owning a car. In the first stage results 

for the employment and hours model likelihood ratio is 1307.9 >X2
0005,6=18.55. There 

fore even with a 0.5% significance level the likelihood ratio statistics fail to accept the 

null hypothesis that all slope parameters are zero.  But in the log-wages model, the 

likelihood ratio is substantially smaller but still significant at 0.5% level 

(629.14>X2
0005,6=18.55). We accept that all slope parameters are non-zero. What we 

observe here is that the gas price instrument has an almost 5 % level of significance in the 

first stage model.  

 Turning back to the results in Table 3 the 2SLS estimate (0.2762) the effect of car 

ownership on the probability of being employed is not close to OLS estimates (1.0619). 

Moreover the point estimates are significant at 1 % level. (The employment model result 

doesn’t make any sense to me but when I run the model in the SAS with the direction of 

SAS help, I got these results with PROC QLIM. I reported my results what I got in the 

SAS program. As we know that PROC QLIM is an experimental procedure and it gives 

some errors when one runs the model. I’m still searching what the problem is in the 

program and after the connection with SAS INSTITUTE they are also working on this 

program error and so far they couldn’t come up the solution yet. ) The 2SLS results for 

hours yield a significant positive effect of car ownership on work hours of approximately 
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17.5 hours the point estimate is somewhat larger than the OLS estimate of 13 hours. 

When we look at the standard error for both point estimates in the hours model, we see 

that this deviation may be due in large part to the imprecision of these point estimates. 

Concerning the 2SLS results for log-wages instrumenting on gas prices yields a positive 

and significant effect on wages. I assume that this result is the most important result in 

this paper since Raphael and Rice (2002) found a negative and significant effect on 

wages. Their result weakens their hypothesis that car ownership directly and significantly 

affects the employment outcomes.  
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With respect to 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 less 

considerably less per hours. I observe a similar pattern for females. Table 4 presents 

comparable results where we estimate each model separately by gender. 

Again, for both men and women the point estimates of the effect of car ownership 

on the probability of being employed are not close for the OLS and 2SLS models. What 

we observe especially in hours model is the standard errors become considerably high 

and it causes bias between OLS and 2SLS estimates.  

In summary the OLS and 2SLS results both indicates a strong positive effect on car 

ownership for all employment outcomes.  

 

Conclusion 

The results of this paper indicate that having access to a car is an important 

determinant of labor market outcomes. I found a strong effect of car ownership on the 

probability of employment weekly working hours and annual wages. Even though 

difficulties about prediction made this research less reliable, it helps readers and 

researchers to work on these problems and make more progress on this hypothesis.  
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