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Abstract
In this study we examine the commute mode choice of California’s foreign-born population and, more specifically, the relationship between length of residency in the U.S. and transit usage rates.  We find that recent immigrants are significantly more likely to commute by transit than native-born adults.  However, while assimilation to automobile use occurs rapidly across all immigrant groups, the rate varies significantly by racial and ethnic group.  Hispanic immigrants more likely to transit commute than native-born commuters even after 20 years in the U.S.   Without a steady stream of new immigrants, transit ridership in California likely will decline, spelling trouble for transit agencies attempting to expand their market share.  



  

INTRODUCTION

After declining during the late 1990s, legal immigration is once again rising.  In 2002, almost 300,000 new immigrants entered California, the intended destination of 27 percent of all immigrants to the United States (California Department of Finance, 2002; U.S. Department of Homeland Security, 2006).  Although immigration to California declined in 2003 (U.S. Department of Homeland Security, 2006), population forecasts suggest that international migration to California, although slowing , will continue to be an important source of population growth in the state (Lee, Miller, and Edwards, 2003; Myers et al., 2005).  Cumulatively, these immigration trends have altered the demographic composition of the state where the foreign-born population now comprises more than one-quarter of the total California population (26%); and Hispanics—the dominant immigrant group—comprise close to one-third of the population (32%) and are a majority group in numerous urban areas in the state.  For example, of the 655 census-designated places in California 188 or 29 percent are a majority Hispanic; thirty-seven (6%) are a majority foreign-born (U.S. Census Bureau, 2000).

Yet, despite these figures, very little academic scholarship has focused on the travel patterns and behavior of immigrants in part, because little data are available to do so.  Much of the research on immigrants has centered on their economic assimilation and, therefore, has focused on issues related to educational attainment, labor market participation, income and wages, and residential location.  A second body of scholarship centers on the effects of immigration on local economies.  Transportation research is noticeably absent from this broader literature yet is importantly linked to it.  Transportation resources can provide immigrants with relatively easy access to opportunities—such as jobs, affordable housing, and services.  Further, automobile ownership is nearly universal in the United States but much less so in many of the countries from which California immigrants migrate.  Consequently, like income or language proficiency, transportation resources and, in particular, auto ownership, often serve as proxies for economic assimilation.  In focus groups with immigrants, they often state that as soon as they get jobs and some additional income, they will purchase a car.
This study, therefore, examines the commute mode choice of foreign-born commuters in California.  We use data from the 2000 Public Use Microdata Sample of the U.S. Census and discrete choice modeling to examine assimilation to automobile use across immigrants in California focusing on variation across immigrants by racial and ethnic group.  We find that recent immigrants—regardless of race or ethnicity—are significantly more likely to commute by transit than native-born adults controlling for other determinants of mode choice.  After the first five years in the U.S., assimilation to automobile use occurs across all immigrant groups; however, the rate of assimilation varies significantly.  Hispanic immigrants rapidly assimilate to auto ownership; however since their transit usage rate is initially so high, they remain more likely to use transit than native-born commuters even after 20 years in the U.S.   In contrast, after the first five years in the U.S. Asian immigrants tend to rely on transit in rates either similar to or slightly below that of native-born whites.  In the final section of the paper we discuss the implications of these findings for transit agencies and transport policy.

IMMIGRANTS AND TRANSPORTATION ASSIMILATION

Two major theoretical models help to explain the adaptation of immigrants to life in the U.S.—spatial assimilation and the ethnic resources model.  These models provide divergent perspectives on the spatial and economic mobility of immigrants and, consequently, predict differing outcomes related to travel behavior.  The first model—spatial assimilation—theorizes that recent immigrants live in the central city until their economic status improves and they, like other central-city residents, relocate to higher-income neighborhoods perhaps located in the suburbs.  As their incomes rise, immigrants—like native-born adults—would be more likely to purchase automobiles.  Further, as immigrants assimilate, they earn higher incomes and—again similar to native-born families—relocate to suburban neighborhoods where residential and employment densities are low and transit service minimal.  In these neighborhoods, automobile ownership becomes all but essential.  As the following discussion shows, a number of studies lend support to this theoretical perspective.  

Immigrants rely on public transit twice as much as native-born adults (Rosenbloom, 1998).  One explanation for this finding is related to income.  Immigrants—particularly recent immigrants—tend to earn lower wages and have higher poverty rates than native-born adults and, therefore, are less likely to afford automobile ownership.  In 2005, the median income of U.S. foreign-born households was $42,040, 90 percent that of native-born households ($46,897) and only 83 percent that of non-Hispanic white households ($50,677) (DeNavas-Walk, Proctor, and Lee, 2006).  Similarly, the poverty rate of immigrant households in the U.S. was 18% compared to only 12 percent among native-born households (U.S. Census, 2000).  Finally, many new arrivals first reside in central-city neighborhoods, where existing ethnic enclaves, affordable housing, and public transit service are concentrated.  

Yet for many immigrants, lower incomes, central-city residential locations, and reliance on public transit are only temporary conditions, changing as families assimilate to life in the U.S.  Median household incomes and the earnings of immigrants increase over time; conversely, poverty rates and central-city residential locations decline.  For example, the median household income of immigrants who have lived in the U.S. less than five years is $32,000 and the poverty rate for these newcomers is 27 percent (U.S. Census Bureau, 2005).  In contrast, after 30 years in the U.S., median household incomes rise to $55,000 and the poverty rate declines to 12 percent, closely approximating the economic profile of the native-born population.  Further, with rising incomes, many immigrants leave central-city ethnic enclaves—typical ports of entry for many immigrants new to the U.S.—and relocate to lower density, suburban neighborhoods.  Given this economic and spatial assimilation process, we should expect a positive relationship between automobile ownership and time in the U.S.  A number of studies confirm this relationship (Myers, 1996; McGuckin and Srinivasan, 2003; Purvis, 2003; Casas, Arce, Frye, 2004; Heisz and Schellenberg, 2004).    
Spatial and economic assimilation provide a plausible explanation for automobile use and ownership patterns among immigrants; however, alone, they are not sufficient.  Differences in automobile use between immigrants and native-born adults remain even after controlling for both years in the U.S. and income.  Further some immigrants who have lived in the U.S. for more than thirty years and have earnings and incomes that approximate those of the native-born population still remain in central-city neighborhoods.   

A second theory—the ethnic resources model—might help to explain these persistent differences.  This theory posits that ethnic agglomerations or ethnic enclaves enhance the economic outcomes of immigrants through local and ethnic-specific economic and cultural networks.  If this occurs, immigrants may choose to remain in ethnic neighborhoods long after they might have an economic imperative to do so.  Many immigrant neighborhoods are located in the central city where densities are high and public transit networks extensive.  Therefore, immigrants who remain in these neighborhoods may be more likely than the native-born population to rely on public transit even as their incomes rise.    


Persistent differences in auto ownership are, perhaps, evidence in support of this theory.  Immigrants—even after a decade in the U.S.—remain twice as likely to live in households without automobiles compared to native-born households (Casas, Arce, and Frye, 2004; McGuckin and Srinivasan, 2003).  Further, income is positively related to auto ownership but the relationship is not as strong as one might expect.  For example, Aponte (1996) finds that Mexican men have strikingly higher car ownership rates (also lower unemployment rates) than African American men despite their lower schooling and English proficiency, both measures that are widely used proxies for lower income.  

Ethnic or cultural differences may also explain low automobile ownership rates among immigrants—particularly among those that arrive with relatively high incomes or those who remain transit dependent even as their incomes climb.  Immigrants may not have automobiles because they do not know how to drive them having had less access to automobiles in their countries of origin.  Although auto ownership is increasing rapidly internationally, large cross-country variation remains.  For example, the number of passenger cars (per 1,000) in Australia, Canada, and Western Europe is more than 15 times higher than in China, more than three times higher than in Africa, and more than twice as high as in Latin America (Kenworthy and Laube, 2002).


Cultural or ethnic differences also extend to gender roles and they, too, influence travel behavior.  In some foreign-born households, fewer vehicles may be needed since women are significantly less likely to be in the labor force and to drive.  Foreign-born men are more likely to work for wages than native-born men, 81 percent compared to 72 percent.  In contrast, just over half (54%) of foreign-born women are in the labor force compared to 60 percent of native-born women.  Moreover, women born outside of the U.S. are much less likely to possess driver’s licenses or to know how to operate vehicles than U.S. women (Pisarski, 1999).   

Finally, immigrants may face administrative and legal barriers to obtaining U.S. drivers’ licenses that negatively affect the likelihood of auto ownership.  State agencies issue driver’s licenses and the establish driver’s rules.  As of March 2005, driver’s license applications in 47 states, including California, required Social Security numbers for those who have been assigned or are eligible for one (National Immigration Law Center, 2005).  All but twelve states, including California, require “lawful presence,” meaning that immigrants must present evidence that they were lawfully admitted to the U.S.  Anecdotal evidence suggests that legal immigrants may have difficulty providing necessary documentation to obtain a driver’s license.  Some states, most recently New York, deny license renewals and suspend the licenses of non-citizens who fail to provide documents (a Social Security card or a visa) “deemed satisfactory by a motor vehicles clerk (Bernstein, 2005).”  Undoubtedly, the driver’s license issue 
is most pressing for illegal immigrants.  In most states, including California, undocumented immigrants are not eligible for driver’s licenses (National Immigration Law Center, 2005).   Many more licensing restrictions are forthcoming; during the 2006 legislative session, there were at least 66 bills in 24 different states related to immigrants’ ability to obtain driver’s licenses (National Immigration Law Center, 2006).  


Auto use among immigrants clearly increases with time spent in the U.S.  However, other factors suggest that public transit will continue to play an important role for immigrants, particularly those new to the U.S., and that immigration will substantially influence the demography of transit riders in California.
DATA AND DESIGN

The analysis relies on data from the 2000 Integrated Public Use Microdata Series, the 5% sample for California, to examine the determinants of transit use among immigrants (Ruggles et al., 2004).  We use logistic regression to predict the likelihood of commuting by public transit rather than by automobile.  In particular, the study examines immigrants’ rate of assimilation to automobile use; in other words, how many years it takes for immigrants to commute by auto in rates similar to that of native-born adults controlling for income, residential location, race/ethnicity, and other major determinants of transit use. 


Figure 1 presents a schematic of commute mode choice with an emphasis on the mediating characteristics unique to immigrants.  The decision to commute by transit or automobile is largely affected by five different factors—the demographic characteristics of commuters (i.e. their age, sex, race/ethnicity, nativity), the economic status of commuters or the households in which commuters live (i.e. income, education, auto ownership), the characteristics of the neighborhoods in which immigrants live (accessibility or proximity of employment), the characteristics of the transportation system (i.e. levels of transit service, access to parking, etc.), and other institutional barriers to auto use (for example, legal barriers to obtaining driver’s licenses).  
[insert Figure 1]


For immigrants these determinants are mediated by three important factors—length of residency in the U.S., country of origin, and legal status.  In the models, “year of arrival” (measured as a set of categorical variables) are intended to capture differences between native- and foreign-born commuters controlling for other characteristics; we hypothesize that persistent disparities in transit use across immigrants by race and ethnicity may be explained, at least in part, by cultural variation across immigrant groups.
To examine these relationships, we developed two sets of models that take the following basic functional form:  
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where p is the probability that the event Y occurs, p(Y=1), p/(1-p) is the “odds,” ln[p/(1-p)] is the log odds, and where
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is a set of variables representing immigrant status, and e is the random error term.  In these models, the assimilation of immigrants to auto commuting is compared to either native-born or native-born white commuters.  In a second set of models, configured similarly, the likelihood of transit commuting is predicted separately for each racial and ethnic group.   In these models assimilation to automobile commuting for White, Black, Asian, and Hispanic immigrants is compared to that of native-born White, Black, Asian, and Hispanic adults respectively.  


Appendix 1 presents the variables used in the model, the hypothesized direction of the variable’s effect on transit commuting, and the variable means.  We expect household size, being male, and marriage to be negatively related to transit use.  Measures of economic status—such as income, completing high school, self-employment, and a higher ratio of cars to adults—also should be negatively related to transit use since increased income enables families to purchase vehicles.  Households living in large metropolitan areas should be more reliant on public transit than those living in smaller or non-metropolitan areas as metropolitan size affects both the supply of and demand for public transit.  Public transit is more extensive in large metropolitan areas where dense urban neighborhoods provide potential markets for the cost effective delivery of transit service.  Almost 60 percent of all passenger miles traveled on transit in the U.S. is traveled within five of the largest urban areas—New York, Los Angeles, Chicago, Philadelphia, and Miami (Federal Transit Administration, 2004).  Commuters are more likely to use transit in large metropolitan areas where high residential and employment densities make traveling by public transit more convenient (Kain and Liu, 1999; Cervero, 2002; Ming, 2006).  
Among the four racial and ethnic groups we predict that African Americans and Hispanics are most likely to rely on transit.  Even controlling for income, African Americans are less likely to own cars and more likely to travel by transit than other racial and ethnic groups (Berube and Raphael, 2005).  Some of this can be explained by residential location; over fifty percent of African Americans live in central cities compared to only 23 percent of Non-Hispanic Whites (U.S. Census Bureau, 2000).  With respect to Hispanics and Asians, many of them—certainly in California—are immigrants and, therefore, more likely to live in the central city and are more likely to be reliant on transit than non-Hispanic white adults.


The next set of variables tests the relationship between immigrants and transit use.  The first of these variables focuses on all immigrants by year of arrival.  As discussed previously, we would expect the probability of relying on transit to decline with years in the U.S. (Myers, 1996; Purvis, 2003; Casas Arce, and Frye, 2004; Heisz and Schellenberg, 2004).  To examine racial and ethnic differences among immigrants, the second set of immigrant variables incorporates both race/ethnicity and year of arrival.  Here, we would expect transit use to decline with years in the U.S. and for this decline to occur more rapidly for Hispanic, Asian, and Black immigrants than for White immigrants who, theoretically, migrate from developed countries where automobile travel is more prevalent.  


There are many advantages to using PUMS data for this analysis; the first advantage is size.  The PUMS is a 5% sample of the California population.  Second, the PUMS data include detailed demographic and economic information for each adult; characteristics of the households in which these adults live; and transportation variables such as commute mode and number of household vehicles.  Further, the data include 
information on the immigrant status of respondents including the number of years in which immigrants have lived in the U.S., their race and/or ethnicity, their country of origin, and their citizenship status.  


Finally, the census data are the best data source to examine the travel of immigrants largely because very few other data sources do so.  The National Household Travel Survey (NHTS) provides a national inventory of daily and long-distance travel.  It is also one of the few surveys that includes information on immigrant status and year of arrival.  However, the data do not include country of origin nor are sample sizes large enough to provide statistically accurate estimates by smaller geographic areas such as states, regions, or metropolitan areas; the NHTS is structured as a national sample.  Most other datasets do not include immigrant variables.  For example, in California, the regional travel surveys consistently include information on the race and ethnicity of respondents but do not include data on the immigration status of respondents.


Despite these advantages, PUMS data pose significant challenges to commute mode modeling and, therefore, some limitations to our analysis.  For confidentiality reasons, the data provide very little information on the residential location of respondents.  Public Use Microdata Areas (PUMAs) are the smallest geographic unit of analysis available.  However, these areas are large, containing at least 100,000 people, and are not easily associated with other relevant data such as, employment, land use, or transportation infrastructure.  One might expect that adults living in job- and transit-rich neighborhoods to be more likely to commute by public transit than adults living in other neighborhoods (Kain and Liu, 1999; Cervero, 2002; Ming, 2006).  However, with PUMS data it is difficult to measure the effect of job access or the availability of transportation networks and services on commute mode choice.  To capture these effects, we control for PUMA population density as well as large metropolitan areas in the state.


Further, the PUMS data do not allow us to examine two other links in our schematic (Figure 1).  The PUMS dataset does not include information on the costs associated with travel; nor does it include variables that measure whether respondents face institutional barriers that hinder their use of particular modes of transportation.  


Two other aspects of these data are important to note.  First, PUMS data are cross-sectional rather than longitudinal.  Therefore, the travel behavior of different cohorts of immigrants over time may be different than the results reported in this study.  Second, the PUMS data focus on commute travel and do not capture other household trips; non-work travel comprises more than 80 percent of all household trips (Hu and Reuscher, 2004).  Understanding the determinants of commute mode, however, remains important, first, because commute travel is, by its very nature, related to employment and employment outcomes.  Hence, analyses of the determinants of auto commuting may provide insight into the economic assimilation of immigrants.  Conversely, commute trips are highly peaked during morning and evening rush hour periods.  Commuting by car on congested roads and highways produces numerous externalities including travel time delays, increased fuel consumption, and air pollution.  While transit’s mode share is quite small overall, it is highest for the commute (Hu and Reuscher, 2004).  Therefore, understanding commute mode choice behavior might provide insight into how best to minimize auto travel during the times and days when travel is costliest.  
IMMIGRANTS AND TRANSIT USE 

As Table 1 shows, transit commuting among foreign-born adults in California is more than twice that of native-born adults, 8.4 percent compared to 4.1 percent respectively.  This is largely due to the high transit use among foreign-born Hispanics, 11 percent of whom commute by public transit.  Native-born Hispanics, in contrast, are only slightly more likely to use transit than native-born whites.  Among foreign-born blacks and Asians, transit use is slightly lower than among their native-born counterparts.  

However, transit commuting among recent immigrant adults, those who arrived in the U.S. within the five years prior to the 2000 Census, is higher than for native-born adults across all racial and ethnic groups and then declines with years in the U.S.  Among recent immigrants, Hispanics have the highest transit usage rates (23%) followed by foreign-born Blacks (17%) and then Asians (10.5%).  Foreign-born Hispanics, however, show the greatest decline in transit use with years in the U.S., exhibiting a 74 percent decline in transit use after 20 or more years in the U.S.  After 20 years in the U.S., Hispanic immigrants rely on transit less than Black and Asian immigrants but still more than native-born Hispanics.  Asian immigrants, the second largest immigrant group in California, exhibit a different pattern.  Recent Asian immigrants are much less likely to rely on transit than recent Hispanic immigrants.  Transit use among Asian immigrants tapers off after a short period of living in the U.S. and remains lower than that of native-born Asians.
[insert Table 1] 
	

	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



Some of these differences may be due to racial and ethnic variation in other characteristics of these groups.  As Table 2 shows, on average immigrants live in larger households, have lower median incomes, are less likely to have completed high school, and are more likely to live in dense urban neighborhoods than native-born adults.  Hispanic immigrants live in the largest households and have median incomes 50 percent that of native-born adults.  Close to 60 percent of Hispanic immigrants do not have a high school degree.  Asian immigrants also live in relatively large households, but, on average, perform better economically than Hispanic immigrants.  Asian immigrants have median incomes that are almost 90 percent of the incomes of native-born adults and only 12 percent have less than a high school education.  Low incomes may make it difficult for households to purchase automobiles.  Further, in larger households with vehicles, adult drivers may have limited access to these vehicles having to compete with other household drivers for their use.  
[Insert Table 2]

	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Aggregate transit usage rates are also affected by the changing composition of immigrants related to both country of origin as well as length of residency in the U.S.  Eighty-two percent of all immigrants in California are either Hispanic (50%) or Asian (32%); fourteen percent is white; and the remainder (3%) is Black or other.  Immigration patterns have resulted in immigrant groups with varying lengths of residency in the U.S. and, therefore, disparate opportunities for economic assimilation.  For example, in the 1960s approximately 34 percent of all immigrants to the U.S. arrived from Europe and 14 percent from Mexico (U.S. Department of Homeland Security, 2006).  These figures changed substantially over the subsequent four decades.  By the 1990s, Europeans comprised only 15 percent of all immigrants to the U.S. and Mexicans more than 25 percent.  

Figure 2 presents data for immigrants in California.  Almost half of Non-Hispanic white immigrants have lived in the U.S. more than 20 years compared to just over 30 percent among Asian and Hispanic immigrants.  These figures might help explain why white immigrants rely on transit significantly less than all other immigrant groups.  The residency distribution of Hispanics and Asians is quite similar and, therefore, may not be as useful to explaining differences between these two groups.  As the graph shows, recent immigrants are a slightly higher percentage among Hispanic immigrants compared to Asian immigrants. 
The data presented above explore some of the relationships between immigrants and transit use. However, it is difficult to examine these relationships without controlling for other factors hypothesized to affect the relationship between immigrants and their commute mode decisions, factors presented in Figure 1.  To untangle these relationships, we developed two sets of commute mode models.  Table 3 presents the results for all commuters in California controlling for demographic, household, economic, geographic characteristics as well as immigrant status, year of arrival, and race/ethnicity.  Table 4 presents models for native- and foreign-born commuters by race and ethnicity. 

[insert Figure 2]





Model 1 examines all immigrants in California by year of arrival relative to all native-born commuters.  In this first model, the likelihood of commuting on public transit is higher for immigrants than for native-born adults for the first 15 years of their residency in the U.S.; after 15 years, immigrants are less likely to commute by public transit than native-born adults.  Model 2 examines the transit use of immigrants relative to native-born white commuters by controlling for the commute mode choice of native-born commuters by race.  In this second model, and relative to native-born whites, immigrants are, once again, more likely to commute by transit for the first 15 years in the U.S.; thereafter the probability of commuting by transit is similar to that of native-born whites.  

Finally, Model 3 examines the intersection between race and ethnicity and foreign-born status, once again relative to Non-Hispanic whites.  This model shows the relative assimilation rates of immigrants across race and ethnicity.  Confirming the descriptive statistics, the likelihood of relying on transit among the most recent immigrants across all four racial/ethnic groups is high and statistically significant, highest among recent Hispanic and Black immigrants and lowest among Asian immigrants.  However, levels of transit commuting and the rate of assimilation to auto commuting vary substantially across racial and ethnic groups.  For example, after 10 years in the U.S. white immigrants are no more or less likely to rely on transit than native-born whites and after 15 years, they are less likely to rely on transit.  For Hispanics, assimilation to auto commuting occurs more rapidly than for other ethnic and racial groups.  However, since transit usage rates are so much higher for Hispanic immigrants than other immigrants, they remain significantly more likely to rely on transit than native-born whites even after 20 years in the U.S.  
[insert Table 3]

Transit commuting among Asian immigrants is less predictable, most likely confounded by age.  The data show that the likelihood of commuting by transit is relatively high and statistically significant among Asian immigrants during their first five years in the U.S.  Among Asian immigrants who have lived in the U.S. for between 6-16 years, transit use is not statistically different from that of native-born whites.  Among Asian immigrants who have lived in the U.S. between 16 and 20 years, transit use is lower than for non-Hispanic whites.  However, transit use among Asians who have lived in the U.S. more than 20 years is, once again, higher than for native-born whites, a finding likely confounded by an age cohort effect.

 The control variables in these models largely operate as might be expected.  Transit commuting is higher among commuters who have less than a high school education, and/or live in dense neighborhoods and large metropolitan areas.  Not surprisingly, commuters in San Francisco have the highest probability of relying on transit.  This finding is not surprising considering 31 percent of San Francisco commuters travel by transit and 18 percent of all transit commuters in California reside in San Francisco.  But transit use is also higher in other large metropolitan areas such as Oakland and Los Angeles as well as other metropolitan areas in the state with populations greater than one million.  Within metropolitan areas, transit use is higher in dense urban areas as measured by population density.  


In contrast lower transit usage rates are associated with marriage, larger household size, and self-employment.  The control variable with the largest effect on transit use is the availability of household vehicles, defined as the ratio between 
household vehicles and household adults.  Commuters with greater accessibility to automobiles are much less likely to use public transit.  Finally, income is also negatively related to transit use; however, the effect of income on predicting transit use is small after controlling for other factors such as education, household cars, race/ethnicity and immigrant status, variables that also relate to income.  

In Table 4, we examine the commute mode choice of immigrant groups relative to their native-born counterparts.  In other words, foreign-born adults of a certain race or ethnicity are compared to native-born adults of that same racial or ethnic group.  As these data show, Hispanics are the only racial/ethnic group in which foreign-born adults are more likely to use transit than their native-born counterpart.  (See Models 1, 3, 5, 7.)  In contrast, foreign-born Asians are less likely to use transit than native-born Asians.  Models 2, 4, 6, and 8 incorporate year of arrival.  These models show that all recent immigrants—those who have lived in the U.S. less than 6 years—are more likely to use transit than native-born adults of a similar race or ethnicity; but once again, assimilation to auto use varies significantly across immigrants from different racial and ethnic groups.  For example, after five years in the U.S, the likelihood of using transit among Black immigrants is similar to that of native-born blacks; however, transit usage rates are substantially higher for blacks (10%) than for other racial and ethnic groups.  For Non-Hispanic white immigrants, ten years is the magic number; after a decade in the U.S. white immigrants commute by transit in rates similar to native-born whites (3%), that is to say very little.  Similarly, Asians very quickly assimilate to auto use.  After five years in the U.S., Asian immigrants are less likely to rely 


on transit than native-born Asians.   Finally, Hispanics remain less likely to commute by transit than native-born Hispanics only after living in the U.S. for at least 20 years. Even then transit use among Hispanics is relatively high, 8 percent, compared to whites.


With respect to the control variables, most operate as expected and are consistent with the previous models.  However, one important finding worthy of note is related to sex differences.  Asian and Hispanic women are much more likely to use transit than Asian and Hispanic men.  This finding may be a consequence of women’s travel patterns in their countries of origin with women, perhaps, less likely to have had drivers’ licenses and to drive.  Further, it could also be the result of the distribution of automobiles among household drivers; in large households women may be less likely to have access to the household car.  Among non-Hispanic whites, men are slightly more likely to use public transit and sex is not statistically significant among Blacks.
[insert Table 4]


IMMIGRANTS, ASSIMILATION, AND PUBLIC TRANSIT RIDERSHIP


The study shows that immigrants are, on average, more likely to use transit than native-born adults, particularly native-born white adults.  Recent immigrants across all racial and ethnic groups are the most likely to rely on transit with Hispanic immigrants the most transit dependent.  Yet racial and ethnic differences in assimilation to auto use that are not explained by income or residential location suggest cultural as well as economic explanations for commute mode choice.  Exploring these cultural differences will require additional research.
However, immigrants currently comprise almost half of all transit commuters in the state and are responsible for much of the growth in transit commuting over the past three decades (Blumenberg and Evans, 2006).   If immigration to California continues, particularly immigration from Latin America, transit agencies will maintain a steady stream of new transit riders.  
New immigrants are particularly important considering that assimilation to automobile use among immigrants occurs quite quickly, robbing transit of one of its most dependable constituencies.  The statistical models show that after fifteen years in the U.S., immigrants are less likely to commute by public transit than native-born adults, controlling for other factors that influence public transit commuting.  For some immigrant groups, such as Whites and Asians, assimilation to the rates of auto use of native-born white commuters occurs quite rapidly.  For other immigrant groups, such as Hispanics, the assimilation process is rapid but it takes many years before their transit usage rates approach those of native-born whites.   

A 2005 study conducted by the Democratic Futures Project forecasts that the number of immigrants to California will slow rather than increasing as in previous decades (Myers, Pitkin and Park, 2005).  Further, recent immigrants today are less likely to rely on transit than recent immigrants in previous decades perhaps due to international growth in automobile ownership and driving (Blumenberg and Evans, 2006).  Without a steady and increasing stream of new immigrants as well as policy changes to either slow the assimilation process or attract additional riders, transit ridership in California likely will decline.   

Is a decline in transit ridership necessarily a problem?   From the perspective of some immigrants and their families, the transition to automobile ownership is quite positive.  Cars serve as a symbol of economic assimilation as they are the dominant mode of transportation in the U.S.   Conversely, automobiles provide the means to economic assimilation, allowing immigrants easier and more convenient access to a broader array of destinations than does transit.   A number of studies find a strong positive relationship between automobiles and employment outcomes among the poor (Raphael and Stoll, 2001; Ong, 2002; Raphael and Rice, 2002)  and, therefore, suggest pursuing policies to hasten assimilation to automobile use.  

However, the negative externalities associated with the use of cars such as poor air quality, congestion, and a dependence on foreign oil suggest that transit agencies adopt policies and services to better meet the needs of immigrant communities, particularly those living in dense urban neighborhoods where transit is most effective.  For example, a number of transit agencies have implemented improved language services, providing transit information in multiple languages to ease the discomfort that some immigrants may feel using transit (U.S. Government Accountability Office, 2005).  However, the transit needs of immigrants overlap substantially with those of non-immigrant transit riders.  As such, transit agencies should pursue the broadest approach to attracting and maintaining transit riders regardless of nativity.  This policy agenda might include, first and foremost, improving spatial and temporal coverage and, thereby, increasing transit service frequency but also enhancing in-vehicle and out-of-vehicle safety, comfort and cleanliness, and the ease of transfers.  These changes have the potential to increase transit ridership among all populations, including immigrants (Wachs, 1989).  

Sources


































Aponte, R. (1996) ‘Urban employment and the mismatch dilemma: Accounting for the immigration exception’, Social Problems 43(3), pp. 268-283.
Bernstein, N. (2005) ‘Fight over immigrants' driving licenses is back in court’, The New York Times, April 7.

Berube, A. and S. Raphael (2005)  Access to Cars in New Orleans.  Washington, DC, Brookings Institution.  http://www.brookings.edu/metro/20050915_katrinacarstables.pdf
 Blumenberg, E. and A. Evans (2006)  Growing the Immigrant Transit Market:  Public Transit Use and California Immigrants.  Working Paper, Institute of Transportation Studies, University of California, Los Angeles. 

California Department of Finance (2002) Census 2000 California Profile. Sacramento, CA: State of California.

Casas, J., C. Arce, and C. Frye (2004) Latino Immigration and Its Impact on Future Travel Behavior, paper presented as part of the National Household Travel Survey Conference.  Understanding Our Nation’s Travel, Washington DC, November. http://trb.org/conferences/nhts/Casas.pdf
Cervero, R. (2002) ‘Built environments and mode choice: Toward a normative framework’, Transportation Research Part D-Transport and Environment, 7 (4), pp. 265-284.

DeNavas-Walt, C., B.D. Proctor, and C.H. Lee (2006)  Income, Poverty, and Health Insurance Coverage in the United States: 2005.  Current Population Reports.  Consumer Income.  U.S. Department of Commerce, Economics and Statistics Administration, U.S. Census Bureau.   http://www.census.gov/prod/2006pubs/p60-231.pdf 
Federal Transit Administration (2004) National Transit Database. Washington, DC.

Heisz, A., and G. Schellenberg (2004) ‘Public transit use among immigrants’, Canadian Journal of Urban Research, 13(1), pp. 170-191.
Hu, P.S. and T. R. Reuscher (2004)  Summary of Travel Trends: 2001 National Household Travel Survey. Federal Highway Administration, U.S. Department of

Transportation, Washington, D.C.

Kain, J. F. and Z. Liu (1999) ‘Secrets of success: Assessing the large increases in transit ridership achieved by Houston and San Diego transit providers’, Transportation Research A 33, pp. 601-624.

Kenworthy, J. and F. Laube (2002) ‘Urban transport patterns in a global sample of cities & their linkages to transport infrastructure, land use, economics & environment’, World Transport Policy & Practice, 8(3), pp. 5-19.
Lee R, T. Miller, R.D. Edwards (2003) The Growth and Aging of California's Population:  Demographic and Fiscal Projections, Characteristics and Service Needs. California Policy Research Center, University of California, Berkeley, CA.

McGuckin, N. and N. Srinivasan (2003) National Summary, Journey to Work Trends in the United States and its Major Metropolitan Areas 1960 – 2000.  FHWA -EP-03-058.

Ming, Z. (2006) ‘Travel choice with no alternative - Can land use reduce automobile dependence?’ Journal of Planning Education and Research, 25(3), pp. 311-326.
Myers, D. (1996) ‘Changes over time in transportation mode for journey to work:  Effects of aging and immigration’, Decennial Census Data for Transportation Planning:  Case Studies and Strategies for 2000, Volume 2:  Case Studies. Transportation Research Board, Washington D.C.

Myers, D., J. Pitkin, and J. Park (2005) Democratic Futures Project: Projections to 2030, by Immigrant Generations, Nativity, and Time of Arrival in U.S. Population Dynamics Research Group, School of Policy, Planning, and Development. University of Southern California, Los Angeles, CA. www.usc.edu/schools/sppd/research/popdynamics
National Immigration Law Center (2005)  States’ Driver’s License Requirements. http://www.nilc.org/immspbs/DLs/state_dl_rqrmts_120504.pdf / posted 1/6/05.  


National Immigration Law Center (2006) Twenty-four States Introduce Driver's License Bills. Immigrants' Rights Update, 20(1), March 23. http://www.nilc.org/immspbs/DLs/DL031.htm

Ong P.M. (2002) ‘Car ownership and welfare-to-work’, Journal of Policy Analysis and Management, 21 (2), pp. 239-252.
Pisarski, A. (1999) Cars, Women, and Minorities.  The Democratization of Mobility in America.  Automobility and Freedom Project, November.  http://www.cei.org/PDFs/pisarski.pdf
Purvis, C. (2003) Commuting Patterns of Immigrants. Washington, DC: U.S. Department of Transportation, Federal Highway Administration, Bureau of Transportation Statistics, Federal Transit Administration, CTPP 2000 Status Report.

Raphael, S. and L. Rice (2002) ‘Car ownership, employment, and earnings’, Journal of Urban Economics, 52(1), pp. 109-130.
Raphael, S. and M. Stoll (2001) ‘Can boosting minority car-ownership rates narrow inter-racial employment gaps?’ in W.G. Gale and J. Rothenberg Park (eds.) The Brookings-Wharton Papers on Urban Economic Affairs, Volume 2, pp. 99-145, Washington, DC, The Brookings Institution.
Rosenbloom, S. (1998) Transit Markets of the Future.  The Challenge of Change.  Transit Cooperative Research Program.  Report 28.  National Academy Press, Washington, D.C.

Ruggles, S., M. Sobek, T. Alexander, C.A. Fitch, R. Goeken, P.K. Hall, M. King, and C. Ronnander (2004)  Integrated Public Use Microdata Series: Version 3.0 [Machine-readable database]. Minneapolis, MN: Minnesota Population Center [producer and distributor].   http://ipums.org
U.S. Census Bureau (2005) Foreign-Born Population of the United States
Current Population Survey - March 2004.  Detailed Tables.  Current Population Survey, Annual Social and Economic Supplement, 2004, Immigration Statistics Staff, Population Division, Internet Release Date:  February 22, 2005.

U.S. Census Bureau (2000) Summary File 1, Geographic Comparison Tables.
U.S. Department of Homeland Security (2006) Yearbook of Immigration Statistics. 2004.  Office of Immigration Statistics, Washington, DC.

U.S. Government Accountability Office (2005) Transportation Services.  Better Dissemination and Oversight of DOT’s Guidance could Lead to Improved Access for Limited-English Proficient Population, GAO-06-52.
Wachs, M. (1989) ‘U.S. transit subsidy policy: In need of reform’,  Science, 244, pp. 1545-1549.
	Appendix 1:  Variables, Hypothesized Effect, and Means 

	Variable Name
	Variable Definition
	Hypothesized Direction of Effect
	Means

	DEPENDENT VARIABLE

	transit
	commute mode transit=1, auto=0
	 
	5.4%

	DEMOGRAPHIC/HOUSEHOLD CHARACTERISTICS

	male
	male=1, female=0
	-
	55.3%

	age
	age
	+
	39.4

	married
	married=1 (including spouse not present), the rest=0
	-
	56.3%

	numprec
	number of persons in household
	-
	3.5

	ECONOMIC CHARACTERISTICS

	inctot2
	total personal income (in 1000s)
	-
	$42,853

	lths
	less than high school=1, the rest=0
	+
	16.5%

	selfemp
	self employed=1, the rest=0
	-
	$42,853

	caradult
	household cars per adult (>=16) 
	-
	0.89

	GEOGRAPHIC CHARACTERISTICS

	losangel
	Los Angeles PMSA
	+
	26.7%

	oakland
	Oakland PMSA
	+
	7.8%

	sanfranc
	San Francisco PMSA
	+
	5.9%

	msasz1m2
	Other MSAs with populations over 1 million
	+
	37.8%

	NATIVE BORN BY RACE/ETHNICITY

	nb_white
	Native-born whites (omitted)
	-
	49.1%

	nb_black
	Native-born Blacks
	+
	5.3%

	nb_api
	Native-born Asian
	?
	2.4%

	nb_other
	Native-born Others
	?
	2.4%

	nb_hisp
	Native-born Hispanics
	+
	11.2%

	FOREIGN BORN (FB) BY YEARS IN US

	year0005
	0-5 years
	Transit commuting wanes with years in U.S.


	3.8%

	year0610
	6-10 years
	
	4.7%

	year1115
	11-15 years
	
	5.7%

	year1620
	16-20 years
	
	5.2%

	year21
	21+ years
	
	10.2%

	FOREIGN BORN BY RACE/ETHNICITY AND YEAR OF ARRIVAL

	w0005
	FB White, 0-5 years
	Transit commuting will wane with years in the U.S. and will wane slower for Hispanic, Asian, and Black immigrants than White immigrants.

	0.6%

	w0610
	FB White, 6-10 years 
	
	0.5%

	w1115
	FB White, 11-15 years 
	
	0.5%

	w1620
	FB White, 16-20 years 
	
	0.5%

	w21
	FB White, 21+ years 
	
	1.9%

	a0005
	FB Asian, 0-5 year 
	
	1.2%

	a0610
	FB Asian, 6-10 years 
	
	1.6%

	a1115
	FB Asian, 11-15 years 
	
	1.7%

	a1620
	FB Asian, 16-20 years 
	
	2.0%

	a21
	FB Asian, 21+ years 
	
	2.9%

	h0005
	FB Hispanic, 0-5 year 
	
	1.9%

	h0610
	FB Hispanic, 6-10 years 
	
	2.3%

	h1115
	FB Hispanic, 11-15 years 
	
	3.2%

	h1620
	FB Hispanic, 16-20 years 
	
	2.5%

	h21
	FB Hispanic, 21+ years 
	
	5.0%

	b0005
	FB Black, 0-5 year 
	
	0.1%

	b0610
	FB Black, 6-10 years 
	
	0.1%

	b1115
	FB Black, 11-15 years 
	
	0.1%

	b1620
	FB Black, 16-20 years 
	
	0.1%

	b21
	FB Black, 21+ years 
	
	0.1%

	o0005
	FB Other, 0-5 year 
	
	0.1%

	o0610
	FB Other, 6-10 years 
	
	0.1%

	o1115
	FB Other, 11-15 years 
	
	0.2%

	o1620
	FB Other, 16-20 years 
	
	0.2%

	o21
	FB Other, 21+ years 
	
	0.3%


Figure 1:  Immigrants and Commute Mode Choice
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	TABLE 1  Transit Use by Foreign-Born Status and Years in U.S.

	 
	Total
	Native Born
	Foreign Born
	Foreign-Born by Years in US

	
	
	
	
	< 6 
	6-10
	11-15
	16-20 
	21+ 

	Total 
	5.4%
	4.1%
	8.4%
	16.7%
	10.7%
	8.2%
	6.3%
	5.4%

	  NH White
	3.4%
	3.3%
	4.5%
	9.1%
	6.4%
	4.0%
	2.9%
	3.2%

	  Black
	9.8%
	9.8%
	9.7%
	16.9%
	11.4%
	9.2%
	4.4%
	8.7%

	  Asian
	6.6%
	6.8%
	6.6%
	10.5%
	6.6%
	6.7%
	5.0%
	6.0%

	  Hispanic
	8.0%
	4.4%
	10.7%
	23.1%
	14.8%
	9.8%
	8.3%
	5.8%


Data:  2000 Public Use Microdata Sample, California, U.S. Census.

	TABLE 2  Major Characteristics

	Population Group 
	% Male
	Mean age
	Mean household size
	Median income
	< High School
	% in Densest Neighborhoods (bottom quintile)

	Native Born
	54%
	39.8
	2.7
	$34,000 
	9%
	13%

	Foreign Born
	60%
	38.6
	3.9
	$23,000 
	35%
	30%

	  NH White
	58%
	43.5
	2.8
	$38,900 
	9%
	19%

	  Black
	56%
	39.4
	3
	$30,000 
	10%
	41%

	  Asian
	53%
	40.3
	3.5
	$30,000 
	12%
	29%

	  Hispanic
	65%
	36.2
	4.6
	$17,000 
	59%
	36%


Data:  2000 Public Use Microdata Sample, California, U.S. Census.

FIGURE 2  Immigrants by Race, Ethnicity and Year of Arrival
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Data:  2000 Public Use Microdata Sample, California, U.S. Census.
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Male 0.736 *** 0.741 *** 0.725 ***

Age 1.003 *** 1.002 *** 1.004 ***

Married 0.652 *** 0.657 *** 0.669 ***

Household size 0.932 *** 0.930 *** 0.918 ***

Income 0.999 *** 0.999 *** 0.999 **

< H.S. education 1.528 *** 1.537 *** 1.359 ***

Self-employed 0.606 *** 0.616 *** 0.617 ***

Cars per adults 0.107 *** 0.110 *** 0.113 ***

Los Angeles 1.895 *** 1.839 *** 1.836 ***

Oakland 6.529 *** 6.230 *** 6.523 ***

San Francisco 7.666 *** 7.659 *** 8.204 ***

MSAs > 1 million 1.469 *** 1.457 *** 1.496 ***

Population density 1.066 *** 1.065 *** 1.064 ***

Native-born Black 1.510 *** 1.559 ***

Native-born Asian 1.187 *** 1.208 ***

Native-born Other 1.230 *** 1.265 ***

Native-born Hispanic 1.026 1.102 ***

year0005 1.946 *** 2.135 ***

year0610 1.283 *** 1.409 ***

year1115 1.118 *** 1.228 ***

year1620 0.923 ** 1.013

year21 0.949 * 1.037

White, 0-5 years 1.477 ***

White, 6-10 years 1.147

White, 11-15 years 0.891

White, 16-20 years 0.696 **

White, 21+ years 0.845 **

Black, 0-5 years 2.698 ***

Black, 6-10 years 1.730 *

Black, 11-15 years 1.471

Black, 16-20 years 0.909

Black, 21+ years 1.511 *

Asian, 0-5 years 1.347 ***

Asian, 6-10 years 0.937

Asian, 11-15 years 1.055

Asian, 16-20 years 0.814 ***

Asian, 21+ years 1.140 **

Other, 0-5 years 1.572 **

Other, 6-10 years 0.855

Other, 11-15 years 1.234

Other, 16-20 years 1.013

Other, 21+ years 1.071

Hispanic, 0-5 years 3.320 ***

Hispanic, 6-10 years 2.106 ***

Hispanic, 11-15 years 1.586 ***

Hispanic, 16-20 years 1.416 ***

Hispanic, 21+ years 1.151 ***

***<0.001  **< 0.01  *<0.05         Data: 5% Public Use Microdata Sample, California

Sample:  Persons 16+ years who worked last week, commuted by car or transit, with personal

income > 0, and metropolitan status identifiable.

FOREIGN BORN BY RACE/ETHNICITY AND YEARS IN U.S.

DEMOGRAPHIC, HOUSEHOLD, AND ECONOMIC CHARACTERISTICS

GEOGRAPHIC CHARACTERISTICS

NATIVE BORN BY RACE/ETHNICITY

FOREIGN BORN BY YEARS IN U.S.

TABLE 3  Determinants of Transit Use

Model 1 Model 2 Model 3

Odds Ratio Odds Ratio Odds Ratio


Table 4  Determinants of Transit Use by Race and Ethnicity

[image: image12.emf]Model 1  

Odds Ratio

Model 2  

Odds Ratio

Model 3  

Odds Ratio

Model 4  

Odds Ratio

Model 5  

Odds Ratio

Model 6  

Odds Ratio

Model 7  

Odds Ratio

Model 8  

Odds Ratio

Male 10.63** 1.061* 1.009 ns 1.01 ns 0.566*** 0.556*** 0.549*** 0.520***

Age 0.997*** 0.997** 0.995** 0.995** 1.016*** 1.019*** 1.000 ns 1.011***

Married 0.719*** 0.175*** 0.632*** 0.631*** 0.735*** 0.0718*** 0.608*** 0.618***

Household size 0.876*** 0.877*** 0.898*** 0.899*** 0.901*** 0.907*** 0.929*** 0.929***

Total income 1.000 ns 1.000 ns 0.994*** 0.994*** 0.997*** 0.997*** 0.991*** 0.992***

< H.S. education 1.161** 1.165** 1.379*** 1.379*** 1.192*** 1.195*** 1.362*** 1.326***

Self employed 0.489*** 0.492*** 0.607*** 0.611*** 0.398*** 0.410*** 0.837*** 0.837***

Cars per adult 0.136*** 0.137*** 0.119*** 0.119*** 0.160*** 0.168*** 0.063*** 0.071***

Population density 1.071*** 1.070*** 1.044*** 1.044*** 1.053*** 1.053*** 1.064*** 1.063***

Los Angeles 1.18*** 1.181*** 1.26* 1.263* 1.236* 1.226 ns 2.530*** 2.71***

Oakland 7.529*** 7.517*** 3.622*** 3.62*** 5.953*** 5.863*** 4.648*** 4.504***

San Francisco 7.169*** 7.150*** 4.34*** 4.345*** 8.379*** 8.420*** 7.479*** 7.560***

MSAs > 1 million 1.199*** 1.199*** 1.264* 1.264* 0.998 ns 0.0983 ns 2.090*** 2.133***

Foreign Born (FB) 1.068 ns 1.058 ns 0.883** 1.449***

FB, 0-5 years 1.443*** 1.536* 1.291*** 2.772***

FB, 6-10 yearsw 1.232* 1.068 ns 0.841** 1.739***

FB, 11-15 years 0.984 ns 0.929 ns 0.908 ns 1.309***

FB, 16-20 years 0.751* 0.577 ns 0.692 *** 1.134**

FB, 21+ years 0.942 ns 1.102 ns 0.832** 0.897**

***<.001, **<.01, *<.05, ns=not significant Data:  2000 5% Public Use Microdata Sample

Sample:  Persons 16+ years old who worked last week, commuted by car or public transit, with personal income > 0,

and metropolitan status identifiable.

Independent Variables

NH White Black Asian Hispanic
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