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Abstract

Who rides public transit?  Who doesn’t?  And how is this changing over time?  These are important questions given increasing public support in the U.S. for mass transit investments in recent years.  Due to the level of public expenditures on transit and the upward trend in these subsidies, it’s not surprising that policy makers, voters, and travelers have ambitious and sometimes conflicting aspirations for the mode.  But moving low-income people is perhaps what U.S. public transit systems in the 21st Century do best.  The analysis of transit patronage data between 1977 and 2001 presented in this paper finds that public transit patrons tend to have much lower incomes than the general population, and are growing poorer over time – especially bus patrons.  Further, rail travelers are actually becoming wealthier relative to auto travelers, with rail patrons outside of the New York CMSA being particularly well off.  In 2001, bus riders (excluding those from the New York CMSA) came from households with incomes 58 percent lower than auto travelers, while rail riders came from households with income 38 percent higher than auto travelers.  In addition, the proportion of non-Anglo transit patrons has increased significantly in recent years, reflecting the increasing diversity of urban residents in general.  Thus, bus transit may be properly viewed as primarily a social service, particularly for low-income groups.  This is a critical, and laudable, role, yet one that most transit managers and public officials appear loathe to publicly embrace.  Goals like reducing congestion, improving the environment, and encouraging transit-friendly design are more often proffered.  Thus, it would appear that the explicitly stated objectives behind the significant public investment in U.S. transit systems are increasingly at odds with trends in the socioeconomic demographics of transit users.  This is transit’s dirty little secret.  
Overview

Understanding who rides public transit, who doesn’t, and how transit users’ characteristics have changed over time is necessary in order to provide appropriate transit service.  These questions are particularly important given increasing public support for mass transit investments in recent years.  Total annual inflation-adjusted public subsidy expenditures on transit increased 52 percent between 1990 and 2004 to $33.2 billion (in 2006 dollars) (APTA 2006, authors’ calculations).  Between 2000 and 2004, total annual patronage on public transit increased 2.3 percent (to 9.6 billion trips), while total inflation adjusted subsidy expenditures per unlinked passenger trip increased almost eight times faster (18%) to $3.68 (in 2006 dollars) (APTA 2006, authors’ calculations).

While the level of public investment in metropolitan highways nationwide is greater than that in public transit, private vehicles carry a much larger share of metropolitan person trips (86.4%) than public transit (3.2%) (U.S. Federal Highway Administration, 2006).  However, in some larger metropolitan areas, including both the San Francisco Bay Area and Los Angeles, over half of all planned public expenditures on transportation are earmarked for transit; in Los Angeles, the figure is 55 percent through the year 2030 (Southern California Association of Governments, 2004).

Given the level of public expenditures on transit and the upward trend in subsidies, it’s not surprising that policy makers, voters, and travelers have ambitious and sometimes conflicting aspirations for the mode.  We are in the midst of analyzing the stated policy goals of a random sample of 50 U.S. transit systems.  Our pre-test of this survey identified the following goals for four randomly selected transit systems (in Austin, TX, Jacksonville, FL, Kingman, AZ, and Santa Clara County, CA):

1. Support community economic development (Austin, Jacksonville, Kingman, Santa Clara)

2. Improve mobility and transit connectivity (Austin, Jacksonville, Santa Clara)

3. Improve the environment (Austin, Jacksonville, Santa Clara)

4. Integrate land use and transportation, and support transit-friendly design (Jacksonville, Kingman, Santa Clara)

5. Provide service that is cost-effective and efficient (Jacksonville, Kingman, Santa Clara)

6. Enhance community benefits and the quality of life (Austin, Santa Clara)

7. Increase access and place connectivity (Austin, Santa Clara)

8. Reduce congestion and improve circulation (Austin, Santa Clara)

9. Provide multi-modal options to users (Kingman, Santa Clara)

10. Provide service to all residents (Kingman)

11. Provide service that is frequent and dependable to key destinations (Kingman)

12. Build a regional perspective (Santa Clara)

13. Provide service that is safe (Santa Clara)

While this pre-test does not reflect a statistically significant sample of all transit operators, anyone familiar with the transit industry is likely to concur that such goals are indeed typical among U.S. transit agencies.  Collectively, such diverse and ambitious goals pose a tall order for any public entity.  Note that some of these goals, such as to provide service to all residents, may conflict with others, like providing service that is cost-effective and efficient.  It is also worthwhile to note that none of these systems explicitly identifies providing mobility for those without as a goal.

But moving low-income people is perhaps what U.S. public transit systems in the 21st Century do best.  In their analysis of the 2001 National Household Transportation Survey, Pucher and Renne (2003) find that 38 percent of all transit riders came from households with 2001 incomes below $20,000, compared to just 12 percent of automobile travelers.  They also find significant differences in incomes and race/ethnicity by transit mode – 47 percent of bus/light rail transit passengers came from households with incomes below $20,000, compared to 20 percent on heavy rail, and just 6.3 percent on commuter rail systems.  Likewise, they find that Hispanics (2.4%), Asians (3.2%), and especially Blacks (5.3%) are far more likely to ride public transit than Whites (0.9%) (Pucher and Renne 2003).
In a widely-discussed paper, Glaeser, Kahn, and Rappaport (2000) test a wide array of data to examine why low-income people disproportionately locate in central cities.  They examine the residents living near subway stations in the outer boroughs of New York City (where no new stations have been built since 1942) and those near bus stops in Los Angeles, and find that stop/station-adjacent locations disproportionately house those with low incomes.  They also perform time-series studies of residents living in areas where new rail transit stations were built in Atlanta, Portland, and Washington, DC during the 1980s and find that the proportion of low-income residents tended to increase following the opening of the new stations.  Public transit service does not, of course, increase poverty, rather those with low incomes (and low access to private vehicles) tend to locate in central cities (generally) and near transit stops and stations (specifically).  In addition to transit access, Glaeser, Kahn, and Rappaport also test the effects of access to social services for the poor on residential location and conclude that low-income people are attracted to “better access to public transportation in central cities and central city governments favoring the poor (relative to suburban governments)” (2000, iii).
This paper builds on the work of Pucher and Renne to show that public transit patrons tend to have much lower incomes than the general population, and are growing poorer over time – especially bus patrons.  As such we argue here for an alternative interpretation of Glaeser, Kahn, and Rappaport’s findings:  Low-income individuals are not drawn to locate in places with good public transit and many redistributive social services provided by local governments; rather public transit is first and foremost among redistributive social services provided by local governments.
  This is a critical, and laudable, role, yet one that most transit managers and public officials would appear loathe to publicly embrace.  Goals like reducing congestion, improving the environment, and encouraging transit-friendly design are more often proffered.  Thus, it would appear that the explicitly stated objectives behind the significant public investment in U.S. transit systems are increasingly at odds with the demographics of transit users.  This paper seeks to explore this issue by examining socioeconomic trends in public transit ridership over the past quarter century.

Methodology

For this study, we used data from the 1977, 1983, 1990, and 1995 National Personal Travel Surveys (NPTS) and 2001 National Household Travel Survey (NHTS), which are travel diary-based studies conducted by the U.S. Department of Transportation in conjunction with the Bureau of Transportation Statistics and the Federal Highway Administration.  As we were particularly interested in exploring how socioeconomic-demographics may have changed over time by local travel mode, our unit of analysis was individual day-trips.  


As the NPTS/NHTS survey evolved over the five examined study years, it generally provides increasingly detailed information about traveler socioeconomic-demographic characteristics and details of trip information in the latter study years.  Thus, the methods used to extract information about trip makers and travel had to be individually tailored to each survey.  In the surveys conducted before 1995, data from the household and person files had to be joined with the day-trip file to match trip maker socioeconomic-demographic and geographic characteristics to trips.  The 1995 NPTS and 2001 NHTS included the desired trip maker information within the day-trip file.  


The specific trip maker characteristics that we considered in analyzing socio-economic differences by mode were (1) annual household income, (2) race/ethnicity, and (3) metropolitan area.  For each study year, annual household income was provided as interval data.  To convert interval income data into a continuous variable, we created a new income variable listing the mid-point of the original income variable’s interval.  For example, a household record with an annual household income reported in the $5,000 to $10,000 range was recoded as having an annual household income of $7,500.  For every year, the top code value for annual household income was $100,000; to provide a value that more accurately reflects the median household income of households that make more than $100,000, we used 1990 and 2000 Census Bureau income distribution figures to estimate a reasonable top code value.  For NPTS study years that did not coincide closely with a decennial census (1977, 1983, 1995), we interpolated values from the closest census date.  To make the annual household incomes comparable across years, we created an inflation-adjusted income variable reporting all values in constant 2000 dollars.  


We then created race/ethnicity variables from available race, ethnicity, and Hispanic status data.  In all cases, the race/ethnicity information was gathered from the primary household respondent.   We first gathered information on race (if available)
 – which indicated whether the respondent was White, Black, Asian,
 or Other.  We then gathered information from either an ethnicity variable or a Hispanic status variable to determine whether a respondent was Hispanic.  If the household did not report enough information to determine race/ethnicity, the corresponding trip data were excluded from the race/ethnicity comparative analysis.
  The final constructed race/ethnicity variable was composed of five values:  White, Asian, Black, Hispanic, and Other.


Information about a trip maker’s residential location was collected to perform to allow us to separately analyze transit trips in (1) all U.S. metropolitan areas, (2) in the New York Consolidated Metropolitan Statistical Area (CMSA), home to about one-third of all U.S. transit trips, and (3) all U.S. metropolitan areas outside of New York to control for New Yorkers’ anomalously high public transit patronage.  While we would have preferred to analyze trips by residents of New York City separately, rather than the entire CMSA, the CMSA distinction was the lowest available common denominator of geography for most years.


The socioeconomic-demographic data were then compared by trip mode.  We created a simplified trip mode variable from the more detailed mode variables within each NPTS/NHTS day-trip file.  Our mode values included:  (1) Private Vehicle, (2) Bus Transit, (3) Rail Transit, (4) Non-Motorized, and (5) Other.  Trips coded as private vehicle included those using any type of privately owned motorized vehicle (sedans, SUVs, trucks, motorcycles, mopeds, RVs).  Bus transit trips included any bus mode, save the school bus (which is captured in the Other mode).  We separately considered school bus trips because they are very different in character from most public transit trips – only school children can ride and the bus tends to serve only a single destination.  Rail transit included trips on any type of rail (elevated, subway, light and heavy rail).  Non-motorized trips included both walking and bicycling.  The Other category was a hodgepodge of leftover modes, including airplanes, ferries, taxis, and school buses.  


To analyze how socioeconomic-demographic characteristics evolved for travelers on different modes during the quarter century between 1977 and 2001, we performed compare-means and crosstabs analyses using the Statistical Package for the Social Sciences (SPSS) to apply day-trip frequency weights.
  For each year, we determined the median income by mode for all trips, as well as trips made specifically for work and non-work purposes.  We performed this analysis twice, once with all records and then again excluding records with trip makers living in the New York CMSA.  Finally, we determined the ethnic composition by mode for each study year by trip purpose (all trips, work-related, and non-work related).  
Findings
The income differences among travelers by different modes in the 2000s are stark.  Twenty-seven percent of all transit riders come from households with annual incomes of $15,000, and 82 percent come from households with annual incomes below $50,000 (APTA 2006).  Table 1 shows the median household incomes in 2001 for metropolitan trips by travel mode, for both work and non-work trips.  Among commuters, this table shows that, while rail transit riders came from household with median incomes $10,000 greater than for those in private vehicles, the household incomes of bus riders were $30,000 less than those in private vehicles, and $40,000 less than those on rail.  For non-work trips the income disparities by mode are similarly dramatic:  bus riders’ median household incomes averaged $30,000 less than those on rail, and $35,000 less than those in private vehicles.  Because so-called “choice” riders are far more likely to commute to and from work on transit, rather than travel for other purposes, the average incomes for transit commuters tend to be substantially higher than for non-work transit travelers.  In particular, the median incomes of bus riders are shockingly low:  $17,500.
	Table 1.  Median Household Incomes Metropolitan U.S. Trip-Makers in 2001

	Trip Type
	Travel Mode
	Median Income
	% of Private Vehicle

	Work Trips
	Private Vehicle
	$57,500
	100.0%

	
	Rail Transit
	$67,500
	117.4%

	
	Bus Transit
	$27,500
	47.8%

	
	Non-Motorized
	$42,500
	73.9%

	
	Other
	$67,500
	117.4%

	
	All Modes
	$57,500
	100.00%

	Non-Work Trips
	Private Vehicle
	$52,500
	100.0%

	
	Rail Transit
	$47,500
	109.5%

	
	Bus Transit
	$17,500
	33.3%

	
	Non-Motorized
	$47,500
	90.5%

	
	Other
	$47,500
	90.5%

	
	All Modes
	$52,500
	100.0%

	Source:  2001 National Household Transportation Survey


While the average bus rider comes from a household with a very low income, transit riders in general, and bus riders in particular, have been growing poorer relative to the general population over time.  In short, we find that between 1977 and 2001, bus-riders’ median household income dropped precipitously relative to auto travelers’ median income, while on average rail travelers’ economic status increased relative to auto travelers.  Simply put, bus riders are growing poorer relative to auto travelers over time, while rail riders are growing wealthier.  When the New York metropolitan area is excluded from the analysis, these economic disparities become even more apparent.  Through analyzing race/ethnicity characteristics by mode, we see that all modes are becoming increasingly non-White – consistent with trends in overall U.S. demographics over time (Schmidt 2000).  However, the decline in Whites as a proportion of auto travelers was much less steep than that observed for Whites as a percent of bus and rail transit riders, modes now dominated by ethnic minorities (71% and 58%, respectively).
Median Income


There were significant variations in inflation-adjusted median income across all households during the years tested by the NPTS/NHTS.  In general, however, the median household incomes of people who traveled by private vehicle and rail remained relatively flat, while those of bus riders declined significantly.
  
The observed income differences between transit riders and auto travelers were smallest for commute trips, and greater for other trip purposes.  This likely reflects the fact that public transit remains relatively competitive among all commuters into central business districts and other destinations where parking is limited and expensive.  Even for commuters, however, the median inflation-adjusted incomes of bus patrons have declined substantially over time, from $44,500 in 1977 to $27,500 in 2001 (Table 2).  
	Table 2.  Trend in the Median Household Income of Bus Commuters, 1977 to 2001

	Year
	Median Household Income
	Percent of 2001

	1977
	$44,500
	162%

	1983
	$40,500
	147%

	1990
	$38,000
	138%

	1995
	$31,500
	115%

	2001
	$27,500
	100%

	Source:  1977, 1983, 1990, and 1995 National Personal Transportation Surveys; 2001 National Household Transportation Survey.


Many (though admittedly not all) new heavy, light, and especially commuter rail services opened over the past quarter century have been motivated explicitly by a desire to attract commuters out of cars and on to public transit (Garrett and Taylor 1999; Rubin and Garcia 2004).
  As such, we might expect that the inflation adjusted incomes of rail transit users in general, and commuters in particular, would begin to mirror those of auto commuters over time.  One easy way to examine how bus and rail riders have faired relative to auto travelers is to examine how their median income changed as a percentage of auto travelers’ median income over time.  Figures 1 and 2 show how transit riders’ median income changed as a percent of auto travelers’ median income for all trips and for commutes trips.  These figures illustrate how the average incomes of bus riders are losing ground relative to auto and rail travelers over time.  They also show that the median incomes of rail passengers are not approaching those of auto travelers, but have actually surpassed them in recent years.   

Figure 1:  Trends in Transit Riders’ Median Income as a Share of Auto Travelers’ Median Income – 1977 to 2001 (All Trips)
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Figure 2:  Trends in Transit Commuters’ Median Income as a Share of Auto Commuters’ Income – 1977 to 2001
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In U.S. public transit, New York is the proverbial 800 pound gorilla.  While our nation’s largest metropolitan area is home to a little less than 6 percent of the U.S. population, it is the venue for more than a third of all U.S. transit trips (APTA 2006, authors’ calculations).  Unlike much of the U.S., the very large transit mode share in New York means that New York transit riders are distributed more evenly across the socio-economic spectrum.  As such, New York transit data can shift national averages quite significantly.

Figures 3 and 4 repeat the two graphs above, but this time excluding trips made by respondents living in the New York CMSA.  Not surprisingly, we see that the median incomes of people riding rail transit outside of New York tend to be even higher relative to auto users.  This suggests that rail transit patrons outside of New York come disproportionately from higher-income households.  In contrast, the observed median incomes of auto travelers and bus riders were largely unaffected, suggesting that New York differs more from the rest of the country in the demographics of its rail riders than its bus riders or auto travelers.

Figure 3:  Trend Transit Riders’ Median Income as a Share of Auto Travelers’ Median Income – 1977 to 2001 (All Trips, excluding New York)
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Figure 4:  Trend in Transit Commuters’ Median Income as a Share of Auto Commuters’ Median Income – 1977 to 2001 (Excluding New York)
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Ethnic Composition


Race/ethnicity in the U.S. varies systematically with income.  Latinos and, especially, African-Americans tend to have lower incomes than Whites or Asian-Americans.  The causes and consequences of these differences are complex and profound, and, among many other things, are correlated with travel patterns and transit use as well (Garrett and Taylor, 1999; Doyle and Taylor, 2000; Giuliano, 2005).  In contrast to income class, members of racial/ethnic groups in the U.S are considered “protected classes,” and public policies found to treat or affect members of racial/ethnic groups differently are subject to strict scrutiny by federal courts in the U.S. (Brown, 1998; Grengs, 2002).

In analyzing tends in racial/ethnic patronage patterns by travel mode, we see that all modes are becoming more ethnically diverse over time.  This is to be expected, given the ongoing rise in minority populations in the U.S. (Schmidt 2000).  Figures 5, 6, and 7 show how the ethnic composition for trips made by private vehicles, bus transit, and rail transit has shifted over time.  Most striking is the contrast between private vehicles and transit:  most auto travelers are White, while both bus and rail transit modes serve mostly ethnic minorities.

Figure 5:  Trends in Ethnic Composition of Private Vehicle Travelers – 1977 to 2001 (All Trips)

[image: image5.wmf]0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1977

1983

1990

1995

2001

White

Asian

Black

Hispanic

Other


Figure 6:  Trends in Ethnic Composition of Bus Riders – 1977 to 2001 (All Trips)
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Figure 7:  Trend in Ethnic Composition of Rail Riders – 1977 to 2001 (All Trips)
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Figures 8, 9, and 10 show variation in travel mode by ethnic group.  These figures reference the same data as Figures 5, 6, and 7, but instead the unit of analysis is ethnic group, showing how propensity to travel via a given mode fluctuates over time.  In general, travel by private vehicle has been increasing among all ethnic groups, while use of public transit, as a share of all trips, declined between 1977 and 2001.  In particular, Whites and Asians are much less likely than Blacks and Hispanics to take the bus.  While bus use is highest among Blacks, their observed use of buses dropped by half – from 8 percent of all trips to just 4 percent – between 1983 and 2001.  Asians have consistently higher rates of rail transit patronage than other ethnic groups; nevertheless rail’s mode share for this group never exceeds 2.5 percent of all trips.
Figure 8:  Trend in Propensity to Travel via Private Vehicle, By Race/Ethnicity – 1977 to 2001 (All Trips)
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Figure 9:  Trend in Propensity to Travel via Bus Transit, by Race/Ethnicity – 1977 to 2001 (All Trips)
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Figure 10:  Trend in Propensity to Travel via Rail Transit, By Race/Ethnicity – 1977 to 2001 (All Trips)
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Finally, people who ride transit for non-work purposes are more likely than commuters to be an ethnic minority.  While non-Hispanic Whites accounted for 69 percent of the U.S. population in 2000, compared to 13 percent Latino, 12 percent African-American, and 3.7 percent Asian-American (U.S. Bureau of the Census 2004), since 1995 a plurality of bus riders have been Black.  In contrast, while the proportion of non-Whites riding rail transit has been increasing over time, a plurality of rail transit riders are White in all years examined, even for non-work trips.
Conclusions


This analysis of National Personal/Household Travel Survey data shows that bus riders’ have declining incomes and are becoming less White over time, relative to auto travelers.  Further, rail travelers are actually becoming wealthier relative to auto travelers over time, with rail patrons outside of the New York CMSA being particularly well off.  In 2001, bus riders outside of New York came from households with incomes 58 percent lower than auto travelers, while rail riders came from households with income 38 percent higher than auto travelers.

These demographic differences in transit use by mode are stark, and the implications, given trends in transit subsidy expenditures, are troubling.  Total government expenditures on transit go disproportionately to rail, and the relative fiscal emphasis on rail has been increasing over time.  While buses accounted for 61 percent of transit passengers in 2004, just 48 percent of all expenditures were on buses.  In comparison, rail transit in 2003 accounted for about 37 percent of all passengers (most of whom are in New York), but 48 percent of all transit expenditures.  Further, inflation-adjusted expenditures on rail transit increased 36 percent between 1992 and 2004, 13 percent faster than the growth in bus expenditures over the same period (APTA 2006, authors’ calculations).

Most transit patrons are bus riders, and most bus riders are low-income – and growing poorer relative to auto travelers and rail riders over time.  Bus transit, in other words, can be increasingly viewed as a social service for low-income groups.  This is an important role and a compelling rationale for substantial public subsidies of transit.  Yet in a public policy environment where redistributive social policies are increasingly scrutinized and questioned, transit’s central role as a social service for the disadvantaged has become transit’s dirty little secret.

Instead, goals like congestion reduction, environmental improvement, and transit-oriented development are emphasized, apparently with considerable political success, as inflation-adjusted public subsidies of transit increased nationwide 52 percent between 1990 and 2004 (APTA 2006, authors calculations).  But as expenditures have increasingly emphasized commuter-oriented services and rail transit, the specter of a two-tier transit system is emerging – one for the haves (choice riders), and the other for the have-nots (transit dependents) – and that, we would argue, warrants considerable reflection.
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� 	This applies particularly to bus services outside of New York City that carry the bulk of the transit passengers nationwide.


� 	The 1977 NPTS only includes ethnicity information; we used this variable rather then race.


� 	The 1990 Census only included race information – which only offered three values – White, Black, or Other.  Thus all information about Asian travelers in 1990 is an interpolation of 1983 and 1995 data for Asians.  


� 	This was only an issue for the 1990, 1995, and 2001 studies.  Also, this did not pose a significant threat to the data, as unknowns constituted no more that 2% of observations in any study year.


� 	Other race/ethnicity status includes multi-ethnic individuals, Native Americans, and Alaskan natives.


� 	The 1983 data do not provide any spatial reference below the region level.  Thus 1983 values are extrapolated from 1977 and 1990 in analysis excluding New York.


� 	Using frequency weights:  trpwtif (1977); dahfiwgt (1983); wttrdfin (1990, 1995, 2001).


� 	While auto travelers’ inflation-adjusted median incomes declined slightly between 1977 and 2001, this is likely due to an increase in auto ownership rates occurring during this period, which was accelerated by a decline in the real purchase price of many automobiles (Transportation Research Board 2004).


� 	One interesting side note is the steady increase in median household income by people making walking trips for non-work purposes.
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