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demand of the elderly. Not only will the elderly constitute an increas-
ing share of society, but they will likely lead more active lifestyles
with higher car trip rates than any previous elderly generation (1).

Increased reliance by the elderly on the car will exacerbate exist-
ing transportation problems, such as environmental pollution, oil
dependence, and road fatalities. In Germany, from 1975 to 2005,
increased automobile use among the elderly was connected to a
threefold increase in the proportion of elderly in at-fault automobile
accidents and a doubling of the share of car users among elderly traf-
fic fatalities (4). In the United States, the share of car occupants
among elderly traffic fatalities increased by a quarter (from 66% to
83%) over the same period (5). In both countries, automobile trans-
portation depended 99% on oil, and the transportation sector’s
share of overall carbon dioxide emissions was 20% (Germany) and
30% (United States), respectively (6, 7 ).

Germany and the United States have among the highest motoriza-
tion rates in the world, and almost all adults are licensed drivers.
While the United States is ahead of Germany in motorization, Ger-
many has a higher share of elderly in its population. Over the past 
20 years, the elderly in both countries have led increasingly active
lifestyles, made more trips per day, had easier access to automobiles,
and drove more miles. In the study reported here, German transporta-
tion systems and travel trends of the elderly were compared with those
in the United States. In all measures Germany has maintained a more
diversified modal split among the elderly and less car travel overall.

In the first section of this paper, demographic trends in both coun-
tries are described and what is meant by the term “elderly” is defined.
The current state of the literature is presented, as are the expected
changes in mobility behavior of the elderly in the future. In the sec-
ond section, travel behavior of the elderly from the early 1980s to the
early 2000s is traced on the basis of four national travel surveys.
Through examination of age groups at two points in time, age cohorts
were found to tend to maintain their travel behavior over the time
period between the surveys—with increased trip making and motor-
izing by the elderly over time. Despite similar trends, the German
elderly made fewer trips by automobile, owned fewer cars, and drove
less than elderly Americans. The third section describes an investiga-
tion of potential factors that might help explain these differences in
travel behavior of the elderly. Even controlling for car ownership,
income, age, access to transit, population density, trip distance, and
purpose, elderly Germans were still found to be more likely to walk,
cycle, or ride transit than elderly Americans (“transit” and “public
transportation” are used interchangeably). In the fourth section, trans-
portation and land use policies are identified that have made car use
less attractive and that have promoted alternative modes of transporta-
tion in Germany, which may have created conditions in which a less
car-dependent life style into old age is feasible. These are not policies
geared specifically to the elderly but are the same policies that pro-
mote increased cycling, walking, and transit use among all groups in
German society.
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The number of older Americans is predicted to increase significantly over
the next 30 years. Germany has already experienced a similar challenge
over recent decades. In 2005, the share of population 65 years and older
was 20% in that country, a share predicted for the United States around
2030. Both countries have among the highest motorization rates in the
world, and almost all adults are licensed drivers. A comparison of the
United States and Germany can provide important lessons about determi-
nants of travel behavior of the elderly. This study traced changes in travel
behavior over time in both countries using German national travel surveys
from 1982 and 2002 and U.S. national travel surveys from 1983 and 2001.
The study then investigated differences in determinants of travel behavior
between the two countries through a multiple regression analysis based on
the 2002 German travel survey and the 2001 U.S. travel survey. In both
countries all social groups—but most markedly the elderly—were found
to be more mobile today than 20 years ago. In both countries, travel behav-
ior of 45 to 64 year olds in the early 1980s was a good predictor of travel
behavior of 65� year olds in 2001. Once travel behavior is adopted, it
seems to carry on into older age. Besides similar trends in each country,
elderly Americans were found to make more trips by car than Germans.
This difference held even when controlling for socioeconomic and demo-
graphic factors and spatial development patterns. Transportation poli-
cies can help explain this difference. Compared with the United States,
policies in Germany make car use more expensive and particularly more
difficult in cities. At the same time, public policies make cycling and
public transportation easy to use, cheap, safe, convenient, and accessible
transportation alternatives for a less car-dependent lifestyle into old age.

The number of older people has been increasing in countries within
the Organisation for Economic Co-operation and Development
(OECD) since the 1950s. In the next 30 years, adults older than 65 will
constitute an even greater share of society. National governments
have long recognized the challenges aging poses for the economy,
health care, and retirement systems, but the impact of aging on the
transportation system has been discovered much more recently (1, 2).
As late as 2002, a high-level German government report on the
impacts of aging did not mention transportation at all (3). Policy mak-
ers realize that the impending retirement of the highly active baby
boom generation could have significant impacts on transportation
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DEMOGRAPHIC CHANGE 
AND TRAVEL BEHAVIOR

Who Are the Elderly?

There is no clear definition of the term “elderly.” From a biological
perspective, the physical condition of a person is the decisive factor
as to whether a person is considered old or elderly. Some economic
definitions use retirement age as the main indicator (8). Schindler dis-
tinguishes between the third and fourth stages of life, by defining
the former as age 60 to 85 and the latter as age 85 and older (9). He
argues that, in contrast to the third life stage, the fourth stage markedly
increases the risk of experiencing physical and mental challenges.

These definitions are not sufficient for an analysis of differences
in mobility across time and countries. More elderly in the workforce
and longer healthy life expectancies could be important differences
between older individuals in Germany and the United States and
should not be omitted. Moreover, retirement age can vary greatly.
This is particularly true in Germany, where new early retirement
programs allow citizens to retire at younger ages with comparatively
minimal cuts of regular pay (8). For this paper a simple definition
was chosen on the basis of age: all persons 65 and older were included
in the analysis. The influence of other determining factors, such as
employment status and age, were included in the bivariate and
multiple regression analyses.

Aging in Germany and the United States

In almost every OECD country, the share of the population over
65 years old has increased since the 1950s. From 1950 to 2008, the
share of the elderly in the United States grew from 8% to 13%. In
Germany, the share of elderly doubled during the same time period
and reached 20% in 2008—a share the United States is predicted
to reach in 2030 (2, 10–12). The increasing population share of
the elderly is driven by a combination of decreasing birth rates and
longer life expectancies. In Germany, for example, the total fertility
rate—measured as children per woman age 15 to 49—decreased
from 2.3 in 1960 to 1.3 in 2005 (13). The fertility rate in the United
States also decreased from 1960 to 2005 (from roughly 3.8 to 2.1),
but in contrast to other OECD countries, the U.S. fertility rate in 2005
was about the same as in 1970 (13).

Life expectancy increased in both countries—from roughly 70 years
in 1960—to 79 years in Germany and to 77 years in the United States
in 2004 (10). Individuals in both countries not only live longer, they
are also healthier and can lead more active lifestyles. In 2003, healthy
life expectancy—the average number of years a person is expected
to live at full health as opposed to years lived in less than full health as
the result of disease—was 69 years in the United States and 72 years
in Germany (11).

Travel Behavior of the Elderly Now 
and in the Future

In Western countries, travel has increased for all age groups over the
last decades, but the growth was most pronounced for the elderly
(14, 15). In Europe, today’s elderly are the first fully motorized older
generation that grew up with the car and experienced a lifetime of
driving (16). Having a driver’s license is a precondition for driving.
Today’s older men already hold valid driver’s licenses at the same

rate as younger males. Women still lag behind but are catching up
(1, 14). Almost no difference exists in the number of younger men
and women with a valid license. Thus the gender difference among
a future generation of the elderly will likely disappear.

Compared with younger individuals, overall mobility levels of
the elderly are lower (14, 15). Increased leisure activities among the
elderly do not outweigh additional work trips made by younger
individuals. Through qualitative interviews with elderly Germans,
Kasper found that small or temporary handicaps lowered trip fre-
quency and out-of-home activities among the elderly (17 ). She also
found that “healthy” transportation modes, like walking and cycling,
became more important to the German elderly as they aged, whereas
“exploring new places” became less relevant.

Predictions of travel behavior of the elderly in the future have to
take many factors into account. Research has shown that individ-
ual mobility behavior is formed at a young age and leads to cohort-
specific behavior (18). Mobility behavior of today’s young generation
in combination with expected macro changes in society allow for
better predictions.

For Germany, Stiehr expects (a) a longer period of workforce par-
ticipation for the highly educated, (b) increased risk of poverty among
individuals without sufficient retirement savings, and (c) longer and
healthier life expectancies for the wealthy, with an increased risk of
dementia at older age (8). The car dependency of today’s young gen-
eration, as well as longer workforce participation and increased life
expectancy, support the thesis of increasing car use by the elderly in
the future in both countries; the risk of poverty and health problems
at very late stages of life might lower car use among some groups.

The elderly are a heterogeneous age group (19). A European study
found that women, individuals without a driver’s license, rural resi-
dents, the very old, and people with low educational levels tend to
make fewer trips than elderly individuals with a driver’s license and
residents of urban areas. In the United States, urbanites tend to use the
car less and walk and ride transit more often than Americans do else-
where in the country (20). Some of these hypothesized effects were
put to the test by analyzing changes in travel behavior among the
elderly in Germany and the United States between 1982 and 2002.

TRAVEL TRENDS IN GERMANY 
AND THE UNITED STATES

Data Sources

Two national travel surveys—the National Household Travel Sur-
vey 2001 (NHTS) in the United States, and Mobility in Germany
2002 (MiD)—are the most recent comparable data sources for this
comparison (21, 22). The surveys use comparable data collection
methods and contain similar variables. Similarities and differences
between the two surveys are summarized in Table 1. Cells shaded
in grey indicate comparability between the two surveys; cells in
white display remaining differences. These two travel surveys allow
a comparison at the cross-section in 2001–2002 and were enriched
with data on population density and transit access.

To capture trends over time the analysis was supplemented with data
from the 1983 Nationwide Person Transportation Survey (NPTS) for
the United States, and the 1982 Continuous Survey on Travel Behav-
ior [Kontinuierliche Erhebung zum Verkehrverhalten (KONTIV)] 
for Germany (23, 24). The comparability of the two surveys across
countries and across time within each country is more limited
than the comparability of NHTS and MiD (25–28). Even though not
as reliable as the 2001–2002 data, these older surveys help highlight



the direction of general trends in travel behavior of the elderly over
time in both countries.

Activity, Mobility, and Automobile Use

In both countries, driver licensure, car ownership, travel distance,
trip frequency, and percentage of trips by automobile increased for
all age groups between the early 1980s and the early 2000s, and the
increase was most pronounced among the elderly (see Table 2). In
Germany, travel behavior of the elderly changed more markedly
than in the United States, possibly related to Germany’s delayed
mass motorization in the aftermath of World War II.

In 2001 to 2002, the elderly in both countries led more active lives
than ever before. The share of elderly that did not make a trip dur-
ing the travel day decreased from roughly 40% to about 25% between
the two survey periods. Fewer elderly staying at home increased the
average number of trips made per elderly person in Germany and the
United States by roughly 30%. (Data are not shown. Only a rough
approximation is given, since the comparability is limited for trip fre-
quency in NPTS 1983 and NHTS 2001.) In both countries, levels
of car ownership grew for all age categories and increased most
markedly for the elderly. Clearly, besides access to a car, a driver’s
license is a prerequisite for driving. The share of elderly with a
driver’s license increased in both countries: from 66% to 83% in the
United States and from 42% to 65% in Germany. A higher share of
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TABLE 1 Comparability of MiD 2002 and NHTS 2001 (21, 22)

MiD (Germany) 2002 NHTS (United States) 2001

Survey period

Collection rhythm

Sample size

Survey method

Target population

Sampling technique

Data collection period

Response rates

Inclusion criteria

Weights

Data level

Representative

NOTE: CATI = computer-assisted telephone interview.

14 months (11/2001–12/2002)

KONTIV: 1976, 1982, 1989; MiD: 2002

25,848 households
61,729 individuals
167,851 trips

CATI (95%)

Civilian

Stratified random sample

One-day travel diary

42% of households

Households where at least 50% of household
members responded

Selection reciprocal, nonresponse, household size,
weekday, month, regional characteristics

Household, person, trip, car

Nation, states

14 months (03/2001–04/2002)

NPTS: 1969, 1977, 1983, 1990, 1995; NHTS: 2001

26,082 households
60,228 individuals
248,512 trips

CATI (100%)

Civilian

List assisted random digit dialing

One-day travel diary

41% of households

Households where at least 50% of household 
members over 18 years old responded

Selection reciprocal, nonresponse, household size,
weekday, month, regional characteristics

Household, person, trip, car

Nation, census regions

TABLE 2 Trends for Selected Mobility Indicators in Germany and the United States,
1982–1983 and 2001–2002

Germany United States Germany United States

Age Group 1982 2002 1983 2001 1982 2002 1983 2001

% with Driver’s License

25–44 89 94 92 94

45–64 69 88 88 94

65+ 42 65 66 83

% Not Mobile on Travel Day

25–44 18 11 18 9

45–64 24 15 25 11

65+ 40 24 42 24

Daily Travel Distance (km)

25–44 25 32 39 52

45–64 19 26 35 48

65+ 10 15 27 31

SOURCE: Authors’ calculations based on national travel surveys conducted in Germany in 1982 and
2002 and in the United States in 1983 and 2001.

Cars per HH Member at Driving Age

0.4 0.8 0.6 1.1

0.5 0.7 0.8 1.1

0.3 0.5 0.6 0.9

% Trips by Car (driver & passenger)

64 67 87 89

50 61 89 90

28 47 85 89

% Trips by Bicycle

8 7 0.7 0.5

10 10 0.2 0.4

7 9 0.2 0.4
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licensed drivers and easier access to automobiles led to an increase
in car use and longer travel distance for the elderly in both countries.

For all age groups, mobility levels in the early 2000s roughly
resembled mobility of the same age cohort in the early 1980s when
the individuals were 20 years younger. In the early 1980s, for exam-
ple, Germans between the ages of 45 and 64 made half of their trips
by car. In the early 2000s, this age cohort was between 65 and 84 years
old and still made 47% of their trips by car—an increase of more than
20% over the elderly in 1982. Similar effects can be found for all age
cohorts and all indicators presented in Table 2. These changes might
also explain the increase in bicycling by the German elderly between
the two surveys. This seems to confirm theories of learned travel
behavior: once travel behavior is adopted, it is likely to be carried on
even at older ages.

Despite the increased mobility of the elderly, in both countries
younger individuals were still more mobile. In absolute terms, the
elderly held fewer drivers’ licenses, owned fewer cars, stayed at home
more, made fewer trips overall, and fewer trips by car. One exception
was the share of car trips in the United States: the American elderly
drove the same share of trips as younger generations.

Even though trends in mobility pointed in the same direction in
both countries, car travel by Germans, and particularly by elderly Ger-
mans, was still well below that of Americans. In 2001 to 2002, elderly
Germans were four times more likely to walk, eight times more likely
to ride transit, and 25 times more likely to ride their bike than Amer-
icans. Moreover, elderly Germans traveled 50% fewer kilometers per
day and rode 64% fewer kilometers per day in a car (11 km versus
31 km). The next section investigates determinants of travel behav-
ior of the elderly, which might help shed light on differences in car
use between the two countries.

Determinants of Car Use

There are many possible reasons for the differences in car travel by
the German and American elderly. First, a range of commonly cited
determinants of travel behavior was analyzed on the basis of the two
data sets for 2001 to 2002, including car access, income, employment,
age, gender, population density, transit access, and trip characteristics.
All of these factors influence travel behavior of the elderly; however,
none of these explanatory variables alone can capture differences in
the car use of the elderly between the countries. This section was thus
expanded to include a discussion of transportation policy differences
that provide travel options, shape the costs of travel, and may help
account for dissimilar levels of car use.

Socioeconomic and Demographic Factors

Many studies have found that car travel is positively related to car
access, having a driver’s license, employment status, and household
income (29–32). The analysis described here showed that these vari-
ables did have the predicted effects in both countries. In both coun-
tries, wealthier, employed elderly with a driver’s license and who
owned a car made more trips by car. However, all groups of elderly
Americans used their cars for a higher share of trips than compara-
ble German elderly. For example, elderly Americans in households
without a vehicle made almost 50% of their trips by car, compared
with only 12% in Germany. Similarly, elderly Americans with a
driver’s license and more cars than licensed drivers in their house-
holds made only 8% of their trips with modes of transportation other

than the car, compared with 38% in Germany. Likewise, elderly
Americans that were not in the workforce made a 27% higher share
of trips by car than did elderly Germans that worked. Moreover, the
wealthiest quartile of German elderly households used the car for only
59% of trips, compared with 88% for the lowest income quartile in
the United States.

The elderly are a heterogeneous group, and it might be expected
that, with increasing age, the share of trips by car would decrease. This
is true for Germany, where the share of trips by car declined from
roughly 50% for the 65 year old to less than a fourth of trips for indi-
viduals older than 89. There was less variability in the United States,
where the share of trips by car was roughly 90% for the elderly
between the ages of 65 and 89 and only declined minimally to 83%
for Americans more than 89 years old. Driver licensure and gender
help explain some of this difference. In both countries, elderly men
made a higher share of trips by car than elderly women. In Germany,
the difference between the sexes was much more pronounced than in
the United States. In Germany, only 56% of elderly women held
a driver’s license compared with 92% of elderly men (in the United
States, the difference was 86% versus 96%). This might be related to
later mass motorization in Germany, since today younger women are
as likely to have a driver’s license as younger men.

Spatial Development Patterns, Trips Distance,
and Accessibility

Germany and the United States have different spatial development
patterns. Settlements in Germany have a higher mix of land uses and
are generally denser than their U.S. counterparts (33). Spatial devel-
opment patterns, local accessibility, trip distance, and access to tran-
sit service might help explain differences in car travel. In this study,
population density was used as a proxy for less road supply per capita,
slower car travel speeds, more and better-quality sidewalks and
pedestrian amenities, and better accessibility without a car. House-
hold distance from a transit stop served as proxy for access to alter-
native modes. Local accessibility was measured through average trip
distance, and average distance to shopping and doctors’ offices.

In 2001, more than 50% of the American elderly that responded to
the NHTS survey lived at population densities of fewer than 1,000
people per square kilometer, compared with only 6% of German
elderly recorded in MiD. Mode choice for the elderly was dissimilar
in Germany and the United States, however, even controlling for pop-
ulation density. In both countries, higher population densities were
related to less car use, but elderly Americans in the highest population
density category used the car for a higher share of trips than elderly
Germans in the lowest density category (see Figure 1). Public trans-
portation is most economically supplied in medium- to high-density
areas. Transit access within 400 m of the home was more abundant in
Germany than in the United States. In both countries, elderly individ-
uals that resided closer to transit used their cars for fewer trips, but
elderly Americans that lived in close proximity to transit drove for a
higher share of trips than Germans that lived farther away.

In Germany, average trip distances for the elderly were shorter
than in the United States (8 km versus 14 km). Trips to important des-
tinations for the elderly, such as shopping or the doctor’s office, were
50% shorter in Germany (10 km and 15 km versus 4 km and 6 km).
Older Americans used the car for a higher share of shopping trips and
doctor visits (more than 90%) than Germans, who made roughly 50%
of these trips by alternative modes of transportation. Similarly, trip
distance alone cannot explain differences in car use. Elderly Americans
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relied on the car for 72% of trips shorter than 2 km (∼1 mi). Elderly
Germans used their cars for only 27% of such trips. They walked
(37%), rode their bikes (12%), and used transit (3%) for the remainder
of trips shorter than 2 km (see Figure 1).

All the indicators presented here do not seem to fully capture the
differences in travel behavior between elderly Germans and Ameri-
cans. Probably because travel choices are influenced by many other
factors not captured in the two surveys. The indicator of household
distance to a transit stop does not capture the level of transit service at
that particular stop, for example, nor the negative stigma attached to
bus transit in the United States. Higher levels of transit service, more
extensive transit networks, and a better reputation might explain more
attractive transit in Germany. The next section describes policies that
might help explain differences in travel behavior.

Role of Transportation Policies

Differences in transportation policies between the countries might
help explain dissimilar travel behavior of the elderly—especially of
those that cannot or do not want to drive anymore. In both countries,
few transportation policies specifically target the elderly. Thus in the
following section, some examples are given of general transporta-
tion policies that—though not necessarily targeted at the elderly—
affect the travel behavior of older individuals. In contrast to younger
age groups, the elderly tend to value ease, safety, security, and
accessibility of transportation modes over speed (34).

First, in the United States, car use is cheaper, easier, and more con-
venient than in Germany. In contrast to Germany, all levels of gov-
ernment in the United States have prioritized funding for highways
over all other modes of transportation. In 2005, revenues from road-
way user taxes and fees in Germany were 2.6 times larger than road-
way expenditures by all levels of government, compared with 30%
net subsidies for roadways in the United States (6, 35). In the same
year, the retail price of gasoline was about twice as high in Germany
than in the United States, mainly through taxes on gasoline in Ger-
many that were roughly eight times higher (36, 37 ). Higher costs
could make car travel especially unattractive for seniors, who often
live on fixed incomes. Moreover, since the 1960s, most German
municipalities have imposed restrictions on parking and driving,
which make car travel in cities more burdensome, slower, and less
attractive (38–40).

Second, Germany has a longer history of subsidies and promotion
of transit service. Many policies that make transit more attractive for
all groups of German society also make transit a feasible alternative
to the car for the elderly. In 2005, there were 57 vehicle kilometers
of transit service per year per inhabitant in Germany, compared with
only 24 in the United States. More transit service during more times
of day provided the elderly with more frequent and more reliable
transit options to more destinations. In the United States, transit ser-
vices were mainly geared toward commuting, and the connection of
residential areas with downtown areas during peak hours.

Most German transit agencies offered steeply reduced monthly
and annual regionwide transit tickets with additional discounts for
the elderly. Besides cost, the convenience and quality of transporta-
tion are important to the elderly (41). Regionwide integrated tickets
and timetables allow seamless interchanges between transit providers
without long wait times and complicated purchase of additional tick-
ets, which might deter elderly transit riders. Legible, accessible, elec-
tronic real-time information at stations and on buses and trains make
navigation of the transit system easy and reliable for the elderly.

Coordination of transit with other modes allowed the elderly in
Germany to plan a trip from door to door. For example, in 2004,
the city of Hanover introduced a new integrated mobility program,
which offered free access to all transit services in the greater
Hanover region—including taxis, car-sharing services, and rental cars
at reduced rates. In addition, users received 25% discounts for long-
distance rail travel in Germany and other services such as bicycle
maintenance, luggage delivery, and travel information services (42).

Clean, safe, and protected waiting areas, and low-floor transit vehi-
cles with priority seating for the elderly, increased transit’s attractive-
ness. These measures also made transit vehicles more accessible to
the elderly and the ambulant disabled. In contrast, U.S. transit agen-
cies have generally limited their efforts to the provision of wheelchair
accessibility, with little benefit to most elderly people.

Since the 1970s, most German cities have increased the attractive-
ness of cycling and walking by implementing traffic-calming mea-
sures in most neighborhoods, improving the pedestrian friendliness
of downtown areas, and expanding networks of separate paths and
lanes for bikes (40). Bicycling, especially, has experienced a boom
since the 1970s—accounting for roughly 9% of the trips by the elderly
in 2002. The elderly in Germany consider cycling a normal, safe, flex-
ible, and cheap way to get around. Most neighborhoods in German
cities have undergone traffic calming measures, and bike paths and
lanes along larger roads protect elderly cyclists from fast-moving
car traffic. In 2005, cycling was four times safer in Germany than in
the United States, which potentially made it more attractive there to
the more risk-averse elderly (40).

MULTIPLE REGRESSION ANALYSIS

Variability in car use within and across countries is likely explained
by the joint effect of socioeconomic and demographic factors, spa-
tial development patterns, transportation policies, and cultural atti-
tudes. A bivariate analysis of determinants cannot control for the
influence of other factors. A multiple regression analysis can shed
light on the impact of individual variables by controlling for other
factors. These explanatory factors might have a different impact in
each country, and contribute to a unique transportation system.

The mode choice model assumes that each individual chooses the
mode of transportation that maximizes individual utility. If two
transportation alternatives are available, an individual i will choose
mode j (e.g., car), if the utility for mode j is greater than the utility
for all other modes m (walk, bike, and transit). Individual utility is
assumed to consist of a measurable deterministic component V—
including socioeconomic and demographic characteristics of trip
makers and their spatial environment—and a nonmeasurable random
error component e (43, 44).

Logistic regression is the appropriate functional form for binary
outcomes, since the s-shaped logistic distribution accounts for non-
linearity in the effect of independent variables on mode choice. The
statistics for the logit model are estimated by using maximum likeli-
hood estimation. The dependent variable is the choice of making a
trip by automobile or by another mode of transportation. The data set
includes trips by all elderly that made a trip on the travel day—thus
it excludes those elderly that stayed at home and did not make a trip.
The independent variables were already introduced in the sections
above, and Table 3 describes each variable in the analysis in more
detail. Data sources for this analysis were the MiD 2002 for Germany
and the NHTS 2001 for the United States, which used similar meth-
ods of data collection and contain comparable variables. Variables
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that measured cultural differences and transportation policies are not
available from the two data sets. Household distance to a transit stop
can serve as a rough proxy for policy outcomes, however.

Table 4 shows the results of two logistic regressions—one for each
country. According to the chi-square distributed likelihood ratio
tests—comparing the full with a reduced model—the independent
variables have joint significance in both countries. Mc Fadden Pseudo
R2 values show that the models explain 30% (United States) and 25%
(Germany) of the variability in the dependent variables. Overall, the
models predicted 90% (United States) and 75% (Germany) of the
cases correctly. An examination of the sign and statistical significance
of the coefficients revealed that, in both countries, higher population
density, household location closer to transit, trips shorter than 2 km,
and trips between 2 and 5 km (as opposed to trips longer than 5 km)
were associated with lower levels of car use. Conversely, more cars
per household, driver’s licensure, and trips made to shop, work, and
for personal reasons (as opposed to trips made for recreation) were
associated with more car use.

The interpretation of coefficients of logit models was not as
straightforward as for linear regression models. Here an interpreta-
tion was chosen of constant effects on the odds over an interpretation
of marginal effects on the probability at the mean, since average val-

ues were different for both countries and the interpretation was more
accessible to a wider audience (see Table 4).

Proximity to a transit stop—and thus better accessibility to desti-
nations and supply of alternative transportation infrastructure—had
a significantly stronger effect on car use by the elderly in Germany
than in the United States. The odds of using a car for a trip were about
20% lower for elderly that lived close to transit (as opposed to farther
away) in Germany and 11% in the United States. An increase of pop-
ulation density by 1,000 people per square kilometer decreased the
odds of a trip being made by car by 20% in Germany and 17% in the
United States [exemplary calculation: ((odds ratio − 1) � 100 = x
percent) e.g., ((0.80 − 1) � 100 = 20% for density in Germany)].

The coefficients for population density and household distance to
transit were only statistically significantly different between the
countries (at the 90% level), however.

Car ownership had a statistically significantly stronger effect in
Germany than in the United States. This might be related to higher
levels of car dependency of all groups in the United States. Even car-
less Americans made a significant share of their trips by automobile,
whereas Germans without a car reached most destinations on foot,
by bike, or by transit. For both sexes—having a driver’s license (as
opposed to not having one) had a stronger effect on a trip being made
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TABLE 3 Variables in Multiple Regression Analysis: Measurement and Descriptive Statistics

Descriptives

Range for Ratio 
Variables/Percentage 
Share for Dummy 

Variable Measurement Explanation Mean Variables

Household is within 400 m
(1⁄4 mile) from transit

Population density (1,000 people
per square km)

Female with driver’s license 
(versus no license)

Male with driver’s license 
(versus no license)

Cars per household member at 
driving age

Shopping trip

Personal trip (e.g., doctor, church,
bank)

Work or work-related trip

Trip ≤2 km long (versus >5 km)

Trip >2 km and ≤5 km long 
(versus >5 km)

Dependent variable: car trip

Nominal variables 
indicating if a 
household is located 
within 400 meters 
from transit

Population per square 
kilometer

Nominal variable

Nominal variable

Ratio

Nominal variable

Nominal variable

Nominal variable

Nominal variable

Nominal variable

Nominal variable

United States: distance of a household
from a rail station or bus corridor

Germany: distance of a household from a
bus stop or a rail station

United States: population per land area
on census tract

Germany: population per settled land
area per municipality

United States & Germany: value of 1
indicates female with driver’s license

United States & Germany: value of 1
indicates male with driver’s license

United States & Germany: ratio of 
vehicles per household to number of
household members at driving age

United States & Germany: value of 1 for
trips to supermarkets, malls, and other
shopping facilities

United States & Germany: value of 1 for
trips to the doctor’s office, bank,
church, etc.

United States & Germany: value of 1 for
trips to work and work-related trips

United States & Germany: value of 1 for
trips ≤2 km

United States & Germany: value of 1 for
trips >2 & ≤5 km

United States & Germany: value of 1 for
trips by car as driver or passenger

United States N/A 37

Germany N/A 58

United States 1,125 525–5,678

Germany 2,803 0.1–9,999

United States N/A 85
Germany N/A 53

United States N/A 95
Germany N/A 92

United States 0.96 0–8
Germany 0.48 0–4

United States N/A 25
Germany N/A 35

United States N/A 31
Germany N/A 24

United States N/A 7
Germany N/A 2

United States N/A 30
Germany N/A 47

United States N/A 23
Germany N/A 23

United States N/A 89
Germany N/A 48
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by car in the United States than in Germany—an indication that even
Germans with driver’s licenses were still more likely to use other
modes of transportation than Americans.

The multiple regression analysis confirmed the findings from the
bivariate analysis. Elderly Americans were more likely to make a trip
by automobile than Germans—no matter where they lived and how
many cars they owned. Possession of a driver’s license increased the
odds of car use more in the United States than in Germany, poten-
tially an indication of lower levels of car use among licensed, elderly
Germans, who could get around without having to rely on a car.
Overall, the results of the bivariate and multiple regression analy-
sis pointed to a more car-dependent transportation system in the
United States.

SUMMARY AND CONCLUSION

Over the past 20 years, elderly Germans and Americans have led
increasingly mobile lifestyles, made more trips per day, had easier
access to automobiles, and drove more miles. In both countries, all
social groups showed trends toward increased mobility and car use,
but travel behavior of the elderly changed most markedly. By com-

paring two national travel surveys done in the early 1980s and the
early 2000s for each country, age cohort effects of travel behavior
were traced, which were similar in both countries. Driver’s licensure,
car ownership rates, and the share of individuals that stayed at home
on a travel day for the 45 to 64 year olds in 1982–1983 proved to be
good predictors for travel behavior of 65+ year olds 20 years later. It
seems once travel behavior is adopted, it is carried on even at older
ages. If this holds true, increases in trip making and car use by the
future elderly can be expected, since the 45 to 64 age group in 2001
was more mobile than in 1982–1983. Although in 2001 the elderly in
both countries traveled more than ever before, their trip rates and
travel distances were lower than for younger age groups, who made
additional trips, such as work trips, and were generally healthier than
the elderly. Lower workforce participation rates and potential tempo-
rary health problems led to the expectation that the elderly will always
be less mobile than younger age groups.

Although trends toward more travel by the elderly were similar in
both countries, elderly Germans used the automobile far less than
Americans. Even after controlling for determinants of travel behavior
such as socioeconomic and demographic characteristics and spatial
development patterns, elderly Americans used the car more often than
Germans. A multiple regression analysis of determinants of travel

TABLE 4 Coefficients, Odds Ratios, and Robust Standard Errors for a Logistic Regression
to Identify Determinants of Car Use by the Elderly in Germany and the United States

United States Germany

Independent Variable Coefficients Odds Ratio Coefficients Odds Ratios

Population density −0.19 0.83 −0.22 0.80
(1,000 people (0.025)a (0.021)a (0.025)a (0.020)a

per square km)

Household is within 400 m −0.12 0.89 −0.23 0.80
(1⁄4 mile) from transit (0.078)b (0.069)b (0.060)a (0.048)a

Cars per household member 0.45 1.57 2.12 8.29
at driving age (0.091)a (0.143)a (0.122)a (1.009)a

Male with driver’s license 1.18 3.25 0.33 1.40
(versus no license) (0.118)a (0.382)a (0.070)a (0.098)a

Female with driver’s 1.25 3.49 0.17 1.18
license (versus no license) (0.117)a (0.409)a (0.084)b (0.099)b

Shopping trip (versus recreational 2.12 8.36 0.61 1.84
trip) (0.087)a (0.728)a (0.062)a (0.113)a

Personal trip (e.g., doctor, church, 1.29 3.65 0.56 1.76
bank, versus recreational trip) (0.071)a (0.258)a (0.067)a (0.118)a

Work or work-related trip 1.02 2.77 0.83 2.29
(versus recreational trip) (0.159)a (0.441)a (0.239)a (0.548)a

Trip ≤2 km long (versus >5 km) −3.26 0.04 −2.46 0.09
(0.102)a (0.004)a (0.067)a (0.006)a

Trip >2 km and ≤5 km long −1.29 0.28 −0.74 0.48
(versus >5 km) (0.114)a (0.031)a (0.065)a (0.031)a

Constant 2.18 0.48
(0.152)a (0.113)a

Observations 30,639 30,639 16,490 16,490
Pseudo R2 (McFadden) 0.296 0.247
Initial likelihood −9,678.43 −11,429.98
Final likelihood −6,816.74 −8,603.00

NOTE: Robust standard errors in parentheses (asignificant at 95% level; bstatistically significant at 90% level).
All coefficients were statistically significantly different between the countries at the 90% level, with the
exception of coefficients for population density, household distance to transit, and work trip variables, which
were not statistically significantly different between the countries at the 90% level. Dependent variable: trip
by car = 1; trip not by car = 0.



behavior confirmed the greater car dependency of the elderly in the
United States. The regression analysis could not directly control for
differences in transportation policies, however. Public policies in Ger-
many made transit, walking, and cycling easier, safer, and more con-
venient and, overall, led to better accessibility without a car by the
elderly than in the United States. Connected citywide cycling net-
works with separate paths and lanes protected elderly cyclists from
car traffic, for example, and multimodal integration and regionwide
coordination of transit services made transit use easy and seamless for
all passengers. In Germany, cycling, walking, and transit provided
cheap, safe, convenient, and reliable transportation alternatives for a
less car-dependent lifestyle into old age. At the same time, higher
taxes on gasoline, limited parking supply, and slower travel speeds
made car use less attractive and more expensive for the elderly, who
often live on fixed incomes. In the future, the elderly in both countries
will be more mobile and will likely drive more but, as a result of
public policies, Germans will have more transportation options and
better accessibility without a car.
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