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ABSTRACT
Since 2007 car ridership in the US has been declining at a rate of over 93 million miles per
year. Taking population growth (0.07 percent) into consideration, this development raises
questions about the future of automobile dependence in America (Puentes, 2012). Several studies
identify the influence of changing lifestyle attitudes and increased use of information technology
as reasons behind this drop in per capita travel. Yet little research has focused on the possible
association between age, telecommunications and annual mileage. This thesis looks at
differences in driving trends between different generations and their potential implications for
overall American transportation services and the US economy. In particular the paper addresses
the question whether age, belonging to the millennial generation, leads to a drop in miles driven.
Using National Household Travel Survey (NHTS) data from 2009, I examine the relationship
between different generations and annual mileage. I hypothesize that changes in the habits of the
younger population is primarily driving the drop in car ridership. I find that Internet use has no
significant relationship with car ridership, there is a statistically significant negative relationship
between the millennial generation and car ridership. Due to the auto dependence evident in
American society, this reduction in driving for the millennial generation could not only affect
road congestion, but in long term lead to paradigm shifts in overall urban and economic policy.
Keywords: Millennials, Declining Car Ridership, Relocation to Cities
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INTRODUCTION
Every year in the United States, more than 250 million vehicles generate nearly 4 trillion
passenger miles on 4 million miles of roadways, making transportation one of the most vital
sectors of the economy (Transportation Research Board, 2013). A US Chamber of Commerce
report states that total transportation costs of industry and households accounted for 10 % of US
GDP in 2006, tying the performance of transportation infrastructure directly to the overall
productivity of the country (Cambridge Systematics , Boston Logistics Group, Inc., & Pisarski,
2008). However, several stakeholders are raising doubts over the sector’s performance and
sustainability.
The latest urban mobility report released by the University of Texas provides evidence that
congestion caused urban Americans to travel 5.5 billion hours more and purchase an extra 2.9
billion gallons of fuel, for a total congestion cost of $121 billion in 2011 alone (Schrank, Eisele,
& Lomax, 2012). In some metropolitan areas, for a 20 minute journey, commuters spent 60
minutes, causing a rise in costs of several goods and services (Transportation Research Board,
2013). Along with this congestion, urban sprawl has also continued, leading to an increase in
travel. According to the Department of Energy, the United States consumes approximately twice
as much energy per capita than the European OECD nations (EIA, International Energy Outlook
2013, 2013). This consumption trend is reflected in the overall share of the transportation sector
in US petroleum consumption. In 2012, transportation accounted for 74 percent of total US
petroleum consumption, and even though this percentage is projected to drop due to increased
vehicle efficiency, the transportation sector is still expected to remain the nation’s biggest
petroleum consumer at 68 percent of total petroleum consumption in 2040 (EIA, Annual Energy
Outlook 2013, 2013).
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Figure 1: Index of passenger-kilometre volumes by automobiles in five large highincome economies from 1990 through 2010

Source: (Dender & Clever, 2012)

However, the trends in passenger travel for high income countries changed in the last decade. As
shown in Figure 1, every country except France show a decline in total passenger-kilometers.
Even though all these countries are high-income countries, the saturation of total passenger travel
is found to be a possible cause for this decline (Dender & Clever, 2012). Dender and Clever did
not find explanations behind these changes in mobility; yet they did find evidence of the
increased diversity in transport users.
They theorized that with the availability of more public transit options and online alternatives
along with a limited budgets, some groups are selecting less car-oriented lifestyles. Their study
suggested a range of reasons behind the drop in car ridership, some already established and a few
intangible reasons, which are discussed in detail in my section of literature review below.
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The current trends of driving and consumption are also raising questions about environmental
and fiscal sustainability, especially in the current cash-strapped conditions, where city
governments have tradeoffs for investing in a range of policies and infrastructure. Other concerns
related to physical health and livability have renewed debate about the relationship between
driving and the built environment. These issues have shifted the spotlight from the persistent
American car culture to the new urbanist movements such as transit-oriented development and
mixed use development promising an efficient and compact lifestyle.
These changing driving trends juxtapositioned with the lifestyle choices, raise important
questions related to the future use of transport services and infrastructure, lifestyle preferences
and the use of technology. A large body of research suggest that age is responsible for changing
driving trends. I examine the relationship between age, annual mileage, and Internet use to test
the validity of this theory. I hypothesize that the millennial generation has decreased their car use
due to relocation to cities, heavier dependence on public transit and increased use of the Internet
or certain activities, leading to an overall decline in annual mileage.
In examining the relationship between different generations, Internet use and annual mileage, I
found a large, significant and negative relationship between the millennial generation and annual
miles driven. This decline in car ridership will have a wide impact, for both households and state
agencies. The decline in driving will decrease overall fuel costs and change the way households
navigate in cities. For state agencies, the drop in car use, will decrease revenues via gas taxes,
increase demand for public transportation services and infrastructure; and could decrease wear
and tear on highways, along with carbon emissions. Future researchers, should collect more and
standardized data, especially related to Internet use to gain a clearer picture of the relationship
between Internet use and travel behavior as such knowledge will aid policy makers in
3

formulating effective transport services, and increasing the overall efficiency of transportation
infrastructure.
LITERATURE REVIEW
The change in demographics of car drivers in the U.S. is cited as one of the key factors in change
of car ridership in the country. According to a US Public Interest Research Group (PIRG) report,
driving is highly dependent on one’s stage of life, especially the passage through life stages of
working and child rearing (Baxandall & Dutzik, 2013). The driving boom experienced in the past
six decades was largely driven by these activities of baby boomers1 as they were in the peak
driving age (35 – 54 year olds). However, this is changing now, as baby boomers will soon retire
and the millennial2 generation will become the largest societal group and likely determine the
future transportation trends.
Several reports have highlighted the role of young adult’s travel choices in explaining the decline
in per capita travel since 2004. The latest National Household Travel survey (NHTS) results
reflect the change in travel choices. The average annual number of vehicle miles traveled by
young people (16 to 34-year-olds) in the U.S. decreased by 23 percent between 2001 and 2009
(Baxandall & Dutzik, 2013). According to a US PIRG report, millennials are twice as likely to
live in city as compared to baby boomers and members of generation ‘X’3, leading to an increase
in residential density in cities (Baxandall & Dutzik, 2013). Another survey, conducted in 2011,
stated that 62% of people ages 18-29 would prefer to live in an area having a mixed housing
type, consisting of single family homes and apartments, with commercial areas and access to

1

1946-1964 as the birth years used to denote the baby boomers generation
1980-1994 as the birth years used to denote the millennial generation.
3
1965 – 1979 as the birth years used to denote the Generation ‘X’
2
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public transport (NAR, 2011). The change in lifestyle choices, and use of the Internet, along with
new urbanist strategies, such as mixed use development are being attributed to sustain the
declining car use of the millennial generation. Yet, to completely decipher the change in travel
behavior, it is important to understand the three major types of travel behavior individuals and
households partake in and how they change under the influence of different phenomenon.
First, Subsistence activities consist of activities that generate income including work, business
services and sometimes school (Krizek & Johnson , 2003). Second, maintenance activities
consist of the purchase and consumption of convenience goods or personal services needed by an
individual or a household (Krizek & Johnson , 2003). Third, Leisure or discretionary activities,
include multiple voluntary activities performed during free time, not allocated to work, or
maintenance activities. In the following sections, these three types of trips and how different
phenomenon are changing travel behavior.
Subsistence Activities
The use of informatiol and communication technology (ICT) has changed subsistence related
trips. For certain individuals and households, it has also reduced commute time. Researchers
have found four major changes in travel activity due to Internet use (Krizek & Johnson , 2003).
They believe that due to ICT improvements substitution, modification, generation and neutrality
of trips can occur. For subsistence based activities, most of the trips get modified because, there
are very few cohorts of workers, who can completely substitute their work via tele-commuting or
teleconferencing. Some researchers have found evidence of change in the time and routing of
trips due to spatial or temporal transformations. This phenomenon is especially important if
policy makers are trying to reduce levels of congestion. However, there is a lack of evidence
about how positively or negatively does modification affects travel behavior. It is important that
5

the four mentioned affects (substitution, modification, generation, and neutrality) are identified
in travel behavior before predicting any causal effects of ICT on car ridership. Also, the lag
between the research and technological advances run in the danger of producing outdated results
(Golob, 2001).
Another phenomenon to consider when discussing commuting is the mode use. Currently a wide
range of modes such as automobile, public transit, taxis, and cycling are used. Yet due to the
traditional American planning model, there is a heavy dependence on the automobile. Over the
past few decades, as this automobile dependence increased, the rate of active travel declined.
According to Pucher et al, the proportion of workers walking to work fell to 2.9% in 2009 from
10.3% in 1960 (Pucher, Merom, Adrian, & Buehler, 2011). However, both 2001 and 2009 NHTS
surveys reveal a substantial increase in the overall share of trips by walking from 8.6% in 2001
to 10.5% in 2009 (Pucher, Merom, Adrian, & Buehler, 2011). Similarly, the share of trips by
cycling increased, though minutely from 0.9% in 2001 to 1.0% 2009. The same research states
that the average American made 17 more walking trips in 2009 than in 2001, spending about 5
additional hours walking, and covering 9 more miles. 27% of the total walking trips were made
to access public transport. These trips made via walking and cycling currently form a small
portion. But when these trips are analyzed along with public transit use, it is evident that they
will change car use in future.
Furthermore, if households are relocating to cities, it will drastically change the commuting
distance and the way individuals commute. Relocating to cities, could increase dependence on
public transit systems as households would attempt at minimizing time loss due to congestion. It
could also lead to substitution of several maintenance related activities, which are discussed in
the next section.
6

Maintenance Trips
Maintenance trips consist of a wide range of trips related to purchase and consumption of
convenience goods or personal services. The bulk of the maintenance travel-related literature has
so far focused on shopping (as opposed to maintenance-type activities such as banking or paying
bills. Shopping trips account for 40% of the total personal miles travelled (Krizek & Johnson ,
2003). However, according to the latest reports, nline sales have increased five fold in the last
decade and now contribute about 5 % (Golob, 2001) of total retail sales in the country. The shift
of consumer purchases from brick-and-mortar businesses to e-commerce can be expected to have
a substantial effect on travel and activity behavior, and with technological development over
time this change will be pronounced (Golob, 2001). Also, a few studies have hypothesized that
the increased use in telecommuting might increase people’s non-commuting trips, and affect
mode choice and residential location. Yet it is difficult to measure the changes due to differences
in Internet use by families and individuals.
Leisure Activities
Since leisure activities are primarily voluntary activities performed in free time, much less
research has been done on this aspect of personal travel, as these activities stem from inherent
social and psychological needs of humans, and it is difficult to identify the causal effects. The
researchers also believe that it is difficult to replicate discretionary activities electronically
(Krizek & Johnson , 2003). For instance, the complete experience of theaters, sporting events,
and pleasure shopping are difficult to replicate via ICT. Another point being raised here is the
embedded elasticity in these activities. With the use of ICT and time saved from subsistence and
maintenance activities, an individual can increase his leisure time.
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Other Technological Advancements
Increased use of the Internet and smart phones has enhanced the way people are travelling now,
especially public transport use. Some surveys conducted in Chicago, found increased bus
ridership from 2006 to 2009 with the introduction of real time information. A survey conducted
in 2008 also found out that one in four millennials has begun to use transportation apps to reduce
their driving frequency compared to less than 12 % of the 45+ year olds (Dutzik, Madsen, &
Baxandall, 2013).
Another phenomenon to recognize in urban areas is the rise of car sharing services. Research
conducted by Zipcar (leading car sharing network in the United States) finds that the increasing
availability of on-demand mobility services (such as car sharing, ride sharing and vehicle
sharing) helps many of the younger cohort of drivers to drive less and makes it easier to for them
to live without owning a car (Zipcar, 2013). According to Transport Sustainability Research
Center at Berkeley, car-sharing services have increased by 44 percent from 2011 to 2012,
catering to about 800,000 Americans and sharing a fleet of approximately 12,000 vehicles
(Baxandall & Dutzik, 2013). Research conducted in individual cities also throws light on the
impact of on-demand mobility service on car ownership. For instance in Washington DC, one
quarter of the users of capital bikeshare reported that they have reduced the number of miles they
drive since joining the service (Baxandall & Dutzik, 2013). As reported in the US PIRG report, a
2008 survey found that each car share vehicle removed 9 – 13 privately owned vehicles from the
road due to the forgoing or selling of vehicles purchased (Baxandall & Dutzik, 2013).
Much of the ICT issue lies at the heart of land use and transportation planning. Since increases in
ICT can cause travel behavior to change due to substitution, modification, generation and
neutrality, it is imperative that we study there influences in detail before predicting their causal
8

effects on travel behavior. Also since the increasing familiarity of technology by children and
other youth will likely have long lasting impacts, it is important we keep that technology
familiarity in mind when planning for future generation. Policy makers can encourage efficient
land use patterns by using ICT to help off-set peak period related problems.
CONCEPTUAL FRAMEWORK AND HYPOTHESIS
As discussed in the literature review, several factors influence ridership. The two categories of
factors mentioned are city-based factors and demographic factors. Since the key dependent
variable is annual mileage, urban and transport related factors constitute some of the most
important control variables. Variables such as distance to work, presence of rail transit and
interstates, urban density, and use of public transit are important for the regression model. Urban
density is important as it is a proxy for the residential location of the household in an urban area,
and which variable will affect the commute-mode decision and overall annual mileage.
Demographic factors such as family income, education, car ownership, employment status and
gender are considered because they have an impact on car use. Household related characteristics
such as size, composition and number of drivers and workers are also considered in my analysis
as they have a strong correlation with the choice of mode and the time people spent on driving.
For instance, households with children have additional trips to schools and other places such as
hospitals, and parks, whereas, a smaller household with no kids is slated to have fewer trips to
schools and hospitals.
I hypothesize that the change in habits of the younger population is primarily driving the overall
decline in car ridership. The millennial generation has modified their travel activity, and their
increased access to alternatives including public transit, has reduced car based commute. Further,
under the influence of the new urbanist movement many households, especially ones without
9

kids, have moved to densely populated areas, which along with the change in preferences of the
millennial generation is driving down the annual mileage. Yet, it is possible that only a smaller
subset of younger population is exhibiting this aversion to a car-oriented lifestyle.
Regression Model
Yearmile = α0 + α1 (age) + α2 (age2) + α3 (Internet use) + α4 (City based controls) + α5
(Household Controls) + ε
The model stated above will use ordinary least square regression to test for different generational
effects on driving and the negative relationship between millennial generation and annual
mileage. Annual miles driven is my dependent variable and ‘age’ is my key independent variable
to capture the relationship between the millennial generation and car use. Since, a large share of
the research has also pointed at the impact of Internet use on the decrease in car ridership, my
second key independent variable in this thesis is Internet use.
This model will be further used with each age group (i.e. millennial generation, generation X and
Baby boomers). The coefficient values derived from the generation-based regression will help
me in determining the relationship between the different generations and annual mileage. The
difference in causal effects on annual miles is important from a policy perspective as it provides
a better understanding of the underlying factors causing a shift in car ridership and will aid in
drafting stronger transport policy; especially related to increasing transit use.
DESCRIPTIVE STATISTICS
In order to investigate the reasons behind the decline in car ridership, I use a dataset generated by
National Household Travel Survey (NHTS). The National Household Travel Survey (NHTS) is a
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periodic national survey conducted every six-seven years by the U.S. Department of Transport,
to assist transportation planners and policy makers who need comprehensive data on travel and
transportation patterns in the United States. Data are collected on daily trips taken by households
and individuals in randomly selected households on purpose of trip, means of transportation,
travel time, and other factors related to individual mobility.
Variables of Interest
The dependent variable in the thesis is the annual miles driven. Various aspects of an individual
and household will be investigated to determine the influence on the decline in mileage. On the
basis of prior research, a range of aspects are discussed. The independent variables are divided
into three major groups - personal characteristics, commute nature and Internet use - to be
discussed in the following sections. For the purpose of this paper, only urban area based
observations are used because urban households have different travel activity than rural
households.

Figure 2: Generation Wise Break Down of Respondents
Greatest
Generation
25%

X
16%
Y
10%
Z
11%

Baby
Boomers
38%

Source: Author
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Personal & Household Characteristics: My dataset includes 308,901 observations from the
NHTS sample. As the paper places emphasis on the younger population, age is the most
important independent variable. As shown in Table 1, the average age is 49.42 years in the
dataset, with close to 10 %4 of the respondent belonging to the millennial population or
generation Y, as shown in Figure 2. The Figure also shows other generations in the dataset, with
majority respondents belonging to the Baby Boomers5 at 26.8 %, followed by Greatest
Generation6 with 24.6% and then Generation X7 with 14.5 %.
Figure 3: Income group of Households in Sample Size

> 100,000 $
20%

60,000 100,000 $
23%

< 30,000 $
29%

30,000 60,000 $
28%

Source: Author

4

I used birth years of 1980-1994 to denote millennial generation.
I used birth years of 1946-1964 to denote baby boomers generation
6
I used birth years of 1925-1946 to denote ‘greatest generation’
7
I used birth years of 1965 – 1980 to denoting Generation X
5
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Other variables of interest in this section are education, race, income, and employment. In the
NHTS sample 78 % of respondents had more than a high school education, with only 8 % having
less than a high school education. In the sample, 15 % of the sample had professional degrees or
graduate level diplomas, followed by 21 % having bachelors.. 81.38 % of the respondents are
white and 45.92 % are males. Figure 3, shows that similar number of households are in the $
30,000 – $ 60,000 income bracket and the less than $ 30,000 income bracket.
Figure 4: Household size in Sample Size

1
12%

>4
13%

2
41%

3-4
34%

Source: Author
The average size of households is 2.9 as shown in Table 1, with the largest number of household
consisting of couples with no children. In my dataset, 12 % of respondents are single person
households as shown in Figure 4. Household size is an important variable, because the overall
size and composition of a household is an important component of the household’s decision of
locating itself in an urban area and it also effects the various trips of convenience and leisure. For
instance, households with children would locate themselves in suburban areas with schools and
other important social facilities like green spaces; which are not necessarily a priority for a single
person households.
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Table 1: Descriptive Statistics
Variable

Obs

Mean

Key Dependent Variable
Miles Respondent drove 12 months
197,553 12232.7
(yearmile)
Personal and Household Characteristics
Count of HH members (hhsize)
308,901
2.9
Count of HH vehicles (hhvehcnt)
308,901
2.3
Count of adults HHMs at least 18 years old
308,901
2.1
(numadlt)
Number of workers in HH (wrkcount)
308,901
1.2
Respondent’s age (R_AGE)
308,901
49.4
Commute Characteristics
Distance of work (disttowk)
118,689
14.1
Minutes to go from Home to Work last
116,097
2.4
week (timetowk)
Number of Walk trips in past week
305,817
4.3
(nwalktrp)
Number of Bike trips in past week
308,368
0.4
(nbiketrp)
Internet Use Characteristics
Number of times purchased via internet in
198,940
1.9
past month (purchase)
Number of these internet purchases
100,198
3.1
delivered to home (deliver)
Frequency of Working from Home in past
16,943
3.7
Month (wkfmhmxx)

Std.
Deviation

Min.

Max.

12655.9

0

200,000

1.4
1.2
0.7

1
0
1

14
27
10

1.0
22.3

0
5

6
92

22.6
21.1

0
1

990
660

6.8

0

99

1.7

0

99

4.4

0

400

4.4

0

200

5.6

0

31

Source: perv2hub file from NHTS 2009 dataset

The other key household variables are worker and vehicle count in the household. The average
number of worker in a household is 1.2 as shown in Table 1, with 33.5 % of households having
at least 1 worker. However, 28.99 % of households in the sample are without any workers. The
average count of vehicles per household is 2.3 as shown in table 1, with 44.42 % households
having two vehicles, followed by 22.6 % having at least one vehicle. Only 3.16 % of households
were without any vehicle.
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Commute8 Characteristics: This particular set of variables is being discussed because of the
strong correlation between the annual mileage and importance of commuting in the complete
travel behavior of an individual. In my sample, most of the respondents are working, with only
7.3 % attending school. Although the average time spent commuting is 21.1 minutes as shown in
table 1, 52 % of respondents are spending 10-30 minutes on their daily commute.
Internet Use: This set of variables includes e-commerce, Internet use, and working from home
characteristics. My literature search identified increased Internet use as one of the key
independent variables, which is changing travel behavior. Also as mentioned in my literature
review, the increase in e-shopping is one of the phenomena affecting overall travel behavior.
Approximately 59% of the respondents used the Internet daily. On an average, 1.9 items were
purchased on the Internet in the past month. However, close to 49.2 % respondents did not
Figure 5: Scatter plot between annual mileage and age showing a quadratic relationship

Source: Author

8

Commuting is regular travel between one's place of residence and place of work or full-time study.
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purchase anything on the Internet in the past one month. Out of the total purchases, 3 items on
average were delivered directly home as shown in table 1. Also, a small percentage of 5.5 % only
work from home, out of which close to 3.6 days per month is the average (Table 1). In order to
measure causal effects of Internet use on decline in car use, we use all the three variables
mentioned above.
Figure 6: Relationship between Annual Miles Travelled and Internet Purchases

Source: Author

Source: Author

Annual Mileage: In 2009, the average miles travelled per respondent was 12232. Each of the
above variables section of personal, commute, and Internet use, a strong correlation with annual
miles, as evident in the scatter plots. In Figure 5, the miles increase as respondents progress in
life, with the peak at age 45. Thereafter, mileage decreases with age; which suggests that age has
a quadratic relationship with annual mileage.
Furthermore, the scatter plot diagram in Figure 6, shows the relationship between Internet
purchases and miles driven. No patterns are evident in the scatter plot and we might assume that
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there is no relationship between Internet shopping and driving. However, this relationship might
change if we introduce interaction terms controlling for differences in age. For instance, on the
basis of my literature review, millennial generation can be assumed to be a heavy user of the
Internet and Internet-based shopping. Figure 7, shows the relationship between household size
and annual miles. As discussed in earlier sections, household characteristics have strong
correlation with travel activity, and this is reflected in Figure 7, which shows that travel activity
drops after household size increases from 2 to 3.
Figure 7: Relationship between Annual Miles Travelled and Household Size

Source: Author

With the evidence provided in the literature review and the variables discussed here, we can’t
dismiss the correlation between age and mileage. In the following section of regression results, I
investigate the relationship between Internet use, age and travel behavior. The empirical analysis
employs three different models to identify causal effects of ICT and one’s age on car mileage,
controlling for a range of personal and city-level characteristics.
17

REGRESSION RESULTS
In the first phase, I model the effect of age on annual mileage with a series of OLS regressions.
Results of the regression are shown in Table 2. To accommodate the quadratic relationship
between age and mileage, I include a square age term in all models. In the simple regression of
age and mileage (Model 1), the effect of age is positive and statistically significant (p-value
<.0001). Even though, other controls are not added, yet the positively significant result is due to
the large sample size. In the next set of models/regressions, I add various controls as discussed in
the earlier chapter. Household, and urban related controls, don’t change the overall effect of age
on mileage (i.e. it remains as positive and statistically significant as before).
In Model (5), there is a positive and significant relationship between mileage and number of kids
in a household9. The model indicates that, for each additional kid, the annual mileage increases
by 1246 miles. The correlation is statistically significant at the 0.001 level. There is also a
positive effect of income on mileage, as seen in Model (3) and Model (4), where households with
more than $ 30,000 income travel 2500 – 3600 miles more than the lower income households
(baseline category). Also, males travel 3000 miles more than females, probably due to the
traditional role of males as breadwinners of the house.
On the other hand, education, household size, urban density and transit use all have negative
relationships with annual mileage. In Model (5), the households residing in highly dense urban
areas travelled approximately 2300 miles less than other households. Similarly, Model (5)
indicates that public transit, biking or walking for commuting purposes has negative effect on
annual mileage. Individuals commuting to work via public transit travel 6599 miles less than

9

Household here is the definition used by US Census
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individuals using other means. This finding is statistically significant at the 1% level. Even
though the effect is smaller than other controls, increase in household size by one person reduces
annual mileage by approximately 400 miles. This is probably due to increase in coordination
between family members as a family grows – leading to an overall decrease in annual mileage.
Table 2: Regression Base Model
Variables
Respondent Age
R_Age
Quadratic Term - age2
age2
One-way distance to workplace (miles)
disttowk
Distance home to school
disttosc
No. of Kids
kids
Male Dummy
R_male
Count of HH members
hhcount
Number of workers in HH
wrkcount
Income from >30,000 $ - 60,000 $
middleincome
Income from 60,000 - 1,00,000 $
uppermiddleincome
Income from >1,00,000 $
highincome
Bachelor Education
colledu
Professional Degree of education
proedu
professional Cadre of Education
professional
Blue Worker Cadre
blueworker

Model (1) Model (2)
Model (3)
707.2***
712.2***
664.7***
(16.90)
(17.16)
(15.12)
-7.438*** -7.355***
-6.674***
(0.192)
(0.185)
(0.158)
204.3***
193.8***
180.3***
(21.04)
(20.40)
(19.77)
-241.5*** -277.4***
-352.8***
(20.65)
(22.38)
(27.12)
Household related Controls
792.3***
2,018***
(210.6)
(270.5)
3,508***
3,456***
(143.8)
(141.9)
-617.4***
(71.80)
1,447***
(98.23)

Model (4)
600.9***
(14.36)
-5.980***
(0.149)
165.8***
(19.59)
-368.0***
(26.98)

Model (5)
603.6***
(16.80)
-6.048***
(0.183)
141.6***
(20.82)
-380.3***
(31.50)

Model (6)
604.3***
(16.74)
-6.053***
(0.182)
140.8***
(20.67)
-381.3***
(31.41)

1,486***
(263.2)
3,043***
(144.5)
-440.4***
(70.89)
681.9***
(94.82)
2,876***
(208.2)
3,643***
(208.8)
3,335***
(187.8)
435.3*
(227.7)
-879.9***
(250.2)
1,439***
(311.3)
2,686***
(401.3)

1,246***
(286.3)
3,107***
(152.3)
-372.7***
(84.71)
352.6***
(114.7)
2,492***
(220.9)
2,990***
(213.8)
2,762***
(197.1)
299.4
(246.8)
-780.3***
(268.5)
715.7**
(350.2)
1,803***
(422.9)

1,195***
(281.3)
3,110***
(151.3)
-338.9***
(82.36)
354.9***
(110.8)
2,488***
(215.7)
3,057***
(211.4)
3,007***
(194.1)
342.3
(243.9)
-733.5***
(265.4)
683.9**
(345.6)
1,749***
(419.2)

-2,365***
(318.2)
-2,969***
(211.3)
2,821***
(223.1)
1,465***
(401.7)
-6,599***

-1,471***
(342.7)
-2,336***
(207.4)
2,923***
(223.4)
1,450***
(398.7)
-6,240***

Urban Related Controls
High Urban Density
highdensity
Dummy urban Variable
urbarea
Interstate (highway) used for any trips
Useintst
Personal Transport used for Commute
pvtcommute
Public Transit used for Commute
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Table 2: Regression Base Model
Variables
publiccommute
Walking and Cycling to Work
walkncycle
Fixed Effects
Constant

Observations
R-squared
Robust standard errors in parentheses

Model (1)

Model (2)

Model (3)

Model (4)

No
-5,243***
(192.2)

No
-7,747***
(337.3)

No
-7,790***
(377.3)

No
-8,453***
(376.8)

259,136
0.209

259,136
0.227

259,136
0.235

Model (5)
(421.6)
-3,513***
(428.1)
No
-5,846***
(445.4)

Model (6)
(411.7)
-3,469***
(426.3)
Yes
-6,331***
(646.5)

259,136
220,140
220,140
0.251
0.283
0.288
*** p<0.01, ** p<0.05, * p<0.1

Notes: Author’s calculation based on ‘perv2hub’ dataset of NHTS survey 2009

Another observation in the results is the negative relationship between professional education
and mileage. This negative relationship probably stems from higher incomes of individuals with
professional education, letting them reside in areas closer to work. Also, comparing blue collar
workers and professionals, the positive relationship between blue collar workers and car use
suggests that they probably travel more due to work or commute larger distances as they live
further away from working centers to reduce overall household costs. The same model when
repeated with city fixed effects (as shown in Model (6)), shows no significant change from
Model (5).
In the next set of regressions, I use Internet variables to study the effect of Internet on mileage.
Using the base model arrived described in table 2, I estimate the effect of Internet use, Internetbased purchases and frequency of working from home on annual mileage. As shown in Table 3,
my Internet use variables show statistically significant results in both the sets of regressions
(with and without city fixed effects). However, the coefficients suggest a largely positive
relationship between Internet use and annual mileage as against the hypothesis which predicted a
negative relationship. The large standard errors also suggest that the coefficients were
imprecisely estimated. The other variables of Internet-based purchases and working from home,
are positive, but statistically insignificant. This positive relationship contradicts the predicted
20

negative relationship between Internet use and car use. Also, due to limited variables pertaining
to Internet use, there is a high probability of omitted variable and, hence, one has to be careful
before drawing inferences from these coefficients. In light of these results, a stronger set of
variables are required to study the effect of Internet use on mileage.
Generation Based Regressions
In the third phase, I stratify the fully specified model by age quintiles created on the basis of
generation. As compared to Table 1 and Table 2, the age effect on annual mileage is ambiguous.
There is a negative effect of millennial generation and greatest generation on annual mileage.
Whereas for Generation X and Baby boomers, it’s a positive relationship with annual mileage.
Column (1) (Table 3) shows that the effect of millennial generation is negative on annual
mileage as hypothesized earlier. The finding is statistically significant and suggests that the
millennial generation travels 3064 miles less every year on an average, than the sample average.
Generation X has a positive relationship with annual mileage and on an average travels 3210
miles more than the average. Apart from the number of kids, all the other coefficients on other
variables is similar in all models (See the complete table in Appendix 2), suggesting that the
effect of generation is strong on annual mileage. When the model is run using city fixed effects,
the results are similar (See results in Appendix 2).
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Table 4: Effect of Generations on Annual Mileage
Generation

Coefficient Value
-3,064***
(184.8)

Millennial Generation

3,210***
(292.3)

Generation X / Middle Aged Population

1,810***
(193.1)

Baby Boomer Generation

-527.2***
(195.5)
6,108***
5,733***
5,152***
5,969***
Constant
(274.8)
(275.4)
(282.0)
(316.8)
Observations
220,140
220,140
220,140
220,140
R-squared
0.257
0.256
0.251
0.248
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Notes: Author’s calculation based on ‘perv2hub’ dataset of NHTS survey 2009. This is a reduced form table. For
the complete table, check appendix 2
Beyond Baby boomers (+60 age)

To test my model further, I use a reduce sample size dependent on age cohorts. As shown in
Table 5, I find that the relationship here reflects the quadratic relation between age and mileage.
For instance, in Model (1) for the millennial generation, there is positive relationship,
showcasing an increase in mileage with increasing age. However, as one moves from the
millennial generation to Generation X, the relationship reverses. Individuals reach the peak in car
ridership in the age cohort of generation X. The decline in car ridership is because individuals
have passed most of their stages of working and child rearing (Baxandall & Dutzik, 2013). The
relationship is evident even in the household related variables. The negative relationship of kids
in Model (1) and the stark difference between coefficients on the male dummy in Model (1) and
model (2) or model (3) (Appendix 3), suggests that as an individual gradually becomes older and
enters child rearing stage of his/her life, travel behavior changes.
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Table 5: Regression Model based on reduced sample size10
VARIABLES

Respondent
Age
R_AGE
Constant

Millennials

Gen.
Baby
+60 age
X
Boomers
cohort
Without Internet variable
348.0***
-1,146
-245.5
490.0**

(131.7)
-3,711***

(1,320)
29,633

(787.0)
18,648

(197.1)
-5,297

Millennials

Baby
Boomers
With Internet variables
5,170***
79.77
-702.2

(769.2)
-55,154***

Gen. X

(1,784)
9,384

(1,067)
32,148

+60 age
cohort
1,271***
(388.0)
35,517**
(13,841)
17,750
0.242

(1,364) (24,802)
(20,496)
(7,436)
(8,626) (33,868)
(27,766)
42,854
31,480
66,429
68,126
8,595
18,233
33,030
Observations
0.327
0.162
0.177
0.256
0.211
0.157
0.149
R-squared
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Notes: Author’s calculation based on ‘perv2hub’ dataset of NHTS survey 2009. This is a reduced form table. For the
complete table, check appendix 3

Overall these results yield four important findings. First, Table (4) shows a statistically
significant negative relationship between the millennial generation and car use as hypothesized.
Second, several urban characteristics such as residential urban density, use of public transit, and
active travel have a statistically significant negative relationship with car use, thus, proving the
hypothesis that living in cities and highly dense areas reduces car ridership. Third, throughout all
the models, males have a statistically positive relationship with annual mileage – showing
evidence that males still play the traditional role of bread winner of the household and hence
travel more. Fourth, blue collar workers travel more than the professional cadre, suggesting that
they travel longer to look for work or reside far from cities to minimize household costs.
However, there is a chance that these results are amplified due to the effect of the economic
recession in 2009. Since there are no controls for estimating the direct impact of the economic
decline on households, these results could be positively biased due to omitted variable bias. Also,
the dataset is limited and lacks detailed questions related to Internet use, household costs, fuel

10

The complete table is included in Appendix 3
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costs and parking fees. Even in light of these limitations, the results of my analysis suggest that
there is a declining car use by the younger generation.
CONCLUSIONS
Transportation costs of industry and households in America account for 10 % of total GDP,
which makes transportation services one of the most vital sectors for maintaining the country’s
overall productivity of the country (Cambridge Systematics , Boston Logistics Group, Inc., &
Pisarski, 2008). With the declining driving trends, a wide range of questions related to urban and
economic policy arise. The purpose of this study is to determine if Americans are driving less
and as the results show, the millennial generation is driving lesser than other generations. As the
generation which will form the labor force for the coming 30 – 40 years, it is important to
understand the implications for the overall transportation network and the broader implications
for the economy due to changing demands of the future workforce. The results show a
remarkably strong, negative effect on car use for the millennial generation – almost a 25 % drop
from the average annual mileage in the country. Given the auto-dependence in the American
lifestyle, the strongest effect will be evident in taxation, highway construction, carbon emissions,
transit use and overall transport policy. In the following sections, I will discuss implications for
several areas ranging from the environment and taxation to overall transit demands in the future.
Car Use and Transportation Networks
Several phenomena will simultaneously occur with the reduction in car travel. First, the overall
congestion on roads – especially on highways and arterial roads will decrease. As discussed
earlier, in 2011, total congestion cost was $121 billion and reduction in congestion will lead to
overall productivity gains with savings in time and fuel (Schrank, Eisele, & Lomax, 2012). The
drop in road congestion will also reduce the wear and tear on highways and major roads.
25

However, the gains made through the decrease in road congestion could be reversed if increase
in e-commerce activity leads to a rise in the overall freight movement. Second, the reduction in
car use could lead to an increase in demand for transit use, especially in urban areas. Even
though, ridership is dependent on factors such as ease of access, income levels, and fares, it is
important that the future transit policies address the projected increase in transit use, without
compromising the overall equity or efficiency of the transit system.
Change in Funding for Transportation
Currently the Obama administration has allocated $302 billion for a four-year long surface
transportation reauthorization proposal, because a healthy transportation network, is important
for “creating ladders of opportunity for all Americans” (US Department of Transportation,
2014). However, keeping in line with the inferences drawn from the regression results, it is
important that future policy makers revise the overall budget allocation for surface transport,
primarily for two major reasons. First, with reduced car use, overall gasoline use is also expected
to decline, leading to a reduction in the gasoline taxes collected for the highway trust fund11 at
18.4 cents-a-gallon (Federal Highway Administration, 2013). Therefore, in the future,
government has to revise the sources of revenue for the highway trust fund. However, it can also
be argued that with reduced car use, overall wear and tear of highways and construction of new
highways will decline, and agencies will not require the current level of funding.
Second, an expected reduction in car use, is likely to increase demand for public transportation in
the future. As evident in the regression results, the millennial generation already conducts more
than 50 % of its annual commute via transit use. If these trends continue, it is important for

11

Highway trust fund is a transportation fund used for road construction, supporting mass transit and maintaining
the leaking underground storage tank trust fund.
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transport planners and transit authorities to change their policies to meet the future transit
demand. Currently, total federal funds for transit are less than 20 % of the total surface
transportation budget (US Department of Transportation, 2014). Hence, it is important that the
overall fund allocation for mass transit increases to maintain and grow transit systems in urban
and suburban areas. This is especially true in metropolitan regions, where various modes of
travel need to come together for providing an integrated transit solution. Future transit policies
need to incentivize both users and employment centers to ensure that the access between homes
and work places are maintained without compromising on environmental health.
Decreased Emissions
With the renewed focus on cutting carbon pollution in Obama’s 2012 climate policy, declining
car use and increased demand for public transit become key objectives in successfully reducing
carbon emissions. With the ambitious target of reducing emissions by 50 % to 85 % by the year
2050, strong policy tools are needed to leverage market forces for achieving a sustainable
distribution between car and transit use (Kay, Noland, & Rodier, 2014). For instance, along with
current gasoline taxes, government should test the feasibility of congestion pricing, carbon
credits, and vehicle miles traveled schemes.
Change in Households Costs
In 2012, the average gasoline expenditure for an American household was $ 2912, or close to 4
% of total pretax income (EIA, 2013). According to EIA, average city retail gasoline price rose
26.1% in 2011, and another 3.3% in 2012 (EIA, 2013). Such an increase in energy costs has
increased overall household costs, resulting in increased burdens on working families12. Thus, it

12

Center for Housing Policy’s report ‘Something’s Gotta Give: Working Families and the Cost of Housing’,
documented the excessive housing and transportation cost burdens on working households. The study found that
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is of vital importance to follow the reduction in fuel use with the future projections of reduction
in car use, and use of advanced fuel technology. However, the reduced car use is beneficial only
if these gains outpace the hike in future fuel prices, especially for lower income groups as
increasing household costs will have the biggest impact on these families.
Car Use and the Automotive Industry
The Automotive industry is one of the most important industries in the United States –
contributing 3- 3.5 % to the overall GDP and employing over 1.7 million people. The industry
also is a major consumer of goods and services from other industries – especially manufacturing
industries, contributing 11.5 % to GDP (Center for Automative Research, 2010), which secures
their mportance in American economy. Thus, future trends toward reduced car use, will have
ramifications for annual auto sales, especially if overall energy costs remain high. Drop in auto
sales, will lead to a restructuring of the domestic manufacturing sector because the automobile
industry and its ancillary industries form the backbone of manufacturing sector, resulting in
overall shift in macroeconomic policy in the country.
In the long term, if all the above discussed trends persist, there will be a paradigm change in the
way we design and interact with our cities. Policy makers have to overhaul the basic objectives
of the transport policy, to move away from the current consumption-oriented style and give way
to a framework which supports accessible, compact, and sustainable communities.

44.3% of all working families spend more than half their total expenditures on just these two costs. Invalid source
specified.
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