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1. Introduction 

Those within the automobile industry place importance on predicting the future number 

of car owners through certain aspects. From an economic standpoint, the automobile industry will 

remain, at least for a while, an essential manufacturing industry, especially in Japan. Also, from 

an environmental standpoint, the prediction of car ownership is important to estimate 

externalit ies such as greenhouse gas (GHG) emissions and traffic jams.  

The purpose of this study is to empirically examine the demographic determinants of car 

ownership, focusing on new and aged cars. Over the next few decades, Japan will face radical 

changes in demographics, such as a decrease in the number of working people, a decrease in the 

average household size, an increasingly aged society, urban overconcentration, and the rural 

exodus. Therefore, given that the demand of car ownership will not considerably change in the 

near future, understanding demographic determinants will help to predict aged car ownership.  

 

2. Methodology  

This study uses car ownership data between 1980 and 2009 in Japan, which includes 

initial registration year, car brand, and prefecture , obtained from the Japanese auto fleet per 

initial registration year that comes from the auto fleet per initial registration year. This study 

adopts the regression model and uses the number of new car s (which is car age 1: lnNewCar) and 

aged cars (car age 2 to 11: lnAgedCar) ownership in the logarithm form as dependent variables.   

Regarding the dependent variables, three demographic variables are the total population 

size (lnPopulation), average household sizes, and the rate of population over 65 year s old 

(lnRateOver65). Two main issues are whether a smaller household size (or, equivalently more 

number of households) results in more car ownership and whether elderly people are more likely 

than working people to own their cars in Japan.  

Three geographical variables are population density ( lnDensity), the ratio of the 

population in densely inhabited district s (DIDs: more than 4,000 people per square kilometer) to 

the total (lnDIDrate), and net move-in rate. In Japan, the urban overconcentration and rural 

exodus will become clearer across and within the prefectures. Therefore, we question whether 

increased population density or more concentration leads to less car ownership.  

Three economic variables are the average income per capita (lnIncome), prefectural 
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consumer price index (CPI), and retail gasoline prices (l nGasPrice). In particular, this study 

questions whether lower gasoline prices lead to more car ownership.  

 Data are obtained from a national census and prefectural accounts provided by the 

Cabinet Office in Japan, Statistics Bureau, Ministry of Internal Affairs and Communications of 

Japan, and the Institute of Energy Economics. Because there is no data regarding the prefectural 

gasoline prices before 1987, we use the prices in Tokyo as surrogate variables for each prefecture  

before 1987. 

 

3. Results 

 When using lnNewCar as a dependent variable, the coefficient of lnIncome is 

statistically significantly positive , whereas the coefficients of household size and lnRateOver65 

are statistically significantly negative. This suggests that new cars are more likely to be sold in 

prefectures with larger income, smaller household sizes, and smaller rate of the elderly people.  

 On the other hand, when using lnAgedCar as a dependent variable, the coefficients of 

lagged lnAgedCar, lnRateOver65, lnPopDID, and NewMoveinRate are statistically significantly 

positive, whereas the coefficients of car age, household size, and lnPopulation are statistically 

significantly negative. This indicates that aged cars are more owned in the prefectures , which 

demonstrates an increased rate among elderly people, and increased rate of people in DID, and a 

higher net move-in rate, and they are less owned in the prefectures with more CPI, more 

household sizes, and more population size.   

 

Table 1. Regression result  

Dep. Variable (1) lnNewCar (2) lnAgedCar 

 
Coef. S.E. Coef. S.E. 

1 year lagged lnAgedCar   0.994*** 0.000 

Car age   −0.026*** 0.000 

lnIncome 0.511*** 0.094 −0.005 0.004 

CPI 0.003 0.003 −0.003*** 0.000 

Household size −0.201* 0.114 −0.140*** 0.005 

lnPopulation 0.823 1.655 −0.272*** 0.075 

lnGasPrice 0.054 0.161 0.001 0.007 

lnRateOver65 −0.553*** 0.089 0.009** 0.004 

lnDIDrate 0.095 0.103 0.025*** 0.005 

lnDensity −0.304 1.678 0.111 0.076 

NetMoveinRate 1.661 1.743 0.452*** 0.080 

intercept −11.630 18.555 4.584*** 0.847 

dummy of car category  Yes  Yes  

dummy of car makers Yes  Yes  

dummy of years Yes  Yes  

dummy of prefectures Yes  Yes  

obs 367,190  3,272,510  

Adj R-squared 0.269  0.987  

Note: ***,  **,  and * stand for statistically significant levels at 1%, 5%, and 10%, respectively.  


