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SYSTEM.
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What remains constant in a world of ever-changing urban transformation? Do our cities evolve in a certain pattern? This Urban Insight report
describes a phenomenon that is essentially a universal law of travel, with
implications for both urban and transport planning. Its validity spans historical eras, as well as diverse cultures and cities. It touches upon what
constitutes a limit for human behaviour and seems to affect the size and
density of urban areas.

To explain this possible constancy some researchers have suggested
that humans are biologically programmed not to travel much more than
an hour a day, and that this routine stretches back in time much longer
than a century.5 It has even been suggested that the travel time budget
has played a role in urban development since mankind’s first cities were
formed. Economists might define this as a question of utility maximisation, with the travel time budget expressing the time a person is willing to
spend on travel in order to gain access to the supply of activities she or
he desires. At a certain threshold, a point is reached where the increase
in travel time does not pay off in terms of activities. Another explanation
points to the fact that travel is one of many activities that takes up time
in people’s daily lives. A substantial amount of time is devoted to work,
leisure, household chores and sleep, making it difficult or inconvenient
for most people to allocate much more than 90 minutes for travel, as
depicted in figure 1.

This phenomenon, known as the travel time budget, pinpoints the way
citizens themselves affect the neighbourhoods and areas where daily life
takes place. Through their activities, travel and consumption, citizens
shape the growth and transformation of their own cities. How can we
describe and measure this influence? If we look beyond physical objects
and patterns such as streets, infrastructure, buildings and areas, urban
life also comprises other types of fixed phenomena less visible to the eye.
What kinds of phenomena set the boundaries for urban transportation?
Needless to say, mountains and hills, waterways, congestion or largescale transport infrastructure might limit and hinder people in their daily
travel. Further, the appeal of an electric vehicle is often judged by the
range its battery can offer, and walking and cycling trips are limited for
physiological reasons. Notwithstanding physical and technological factors, trips themselves also have limits owing to the daily time available
for travel. Despite the introduction and development of faster transport
modes, daily travel time remains fairly stable.
The existence of a “travel time budget” (TTB) has long been recognised by
many researchers.1 Numerous findings regarding travel time expenditure
from several cities and countries paint a picture of a stable allocation of
time, lasting over many decades.2 The size of the budget varies from 1 to
1.5 hours, averaging around 70 minutes of travel per person and day. On
an individual level, daily travel time can obviously stretch from a mere
few minutes to several hours. Intuitively, the introduction of faster transport modes, such as trains or automobiles, would imply that travel time
nowadays takes up less of people’s daily lives. However, findings in
recent years suggest that the travel time budget, if anything, appears to
be increasing rather than decreasing.3, 4 This increase is not necessarily
a result of faster travel, but may also be related to cars’ increased comfort
level, greater diversity in daily life, or increased options for combining
travel with phone or computer use.
4

Figure 1. Daily time
use, example.

Work, 34%
Sleep, 29%
Leisure, 19%
Household activities, 8%
Consumption, 4%
Daily travel, 6%
The upper limit of the travel time budget
may be an effect of the competition of time
use between different everyday activities.
Travel is one of many activities that takes
up time in a person’s daily life.

1) For a longer discussion on the existence of TTB, see Mokhtarian, P. L., & Chen, C. (2004). TTB or not TTB, that is the question:
a review and analysis of the empirical literature on travel time (and money) budgets. Transportation Research Part A: Policy
and Practice, 38(9), 643-675.
2) E.g. Schafer, A. (2000). Regularities in Travel Demand: An International Perspective. Journal of Transportation and Statistics,
3(3), 1-31.
3) Metz, D. (2008). The Myth of Travel Time Saving. Transport reviews, 28(3), 321-336.
4) van Wee, B., Rietveld, P., & Meurs, H. (2006). Is average daily travel time expenditure constant? In search of explanations for
an increase in average travel time. Journal of transport geography, 14(2), 109-122.
5) M
 archetti, C. (1994). Anthropological Invariants in Travel Behaviour. Technological Forecasting and Social Change, 47(1), 75-88.
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Travel stands out as one of the predominant behaviours affecting the size, characteristics and function of cities. A city’s size is most often defined by its population, density or
area coverage. The travel time budget concept suggests that city size should be measured as “70 min width” – i.e., the distance that can be covered with a means of transport
used by most of the city’s inhabitants. Put differently, a city is as big as the speed
allowed by its transport system. Naturally, cities are the combined result of political,
economic, geographical and cultural processes and aspects, with travel constituting
just one such aspect. An illustrative example is the way motorisation of European cities
during the mid-20th century (almost naturally) coincided with the dominance of Modernist urban development. Nevertheless, the seemingly historical and inter-geographical
validity of the travel time budget makes it an interesting starting point for inquiry.

Through the 20th century, the daily distance travelled increased rapidly while travel
time remained relatively constant at around 70–80 minutes, as shown in figure 2. The
growth of many European and American cities fell in line with this trend. Why did cities
follow this path? Part of the explanation is that the travel time budget acts as a sort of
“land use regulator”. Historically, many cities have grown at the same rate as that enabled
by increases in travel speed. Through the mid-19th century, European cities were structured almost exclusively around the speed of walking. The introduction of regional rail and
local tram traffic allowed cities to grow out of their 2–3-kilometre radius. With speeds
of up to 40 km/h these innovations fostered the creation of a new urban structure with
higher density around stations and less built-up areas in between. Further, the introduction of the automobile changed cities into more sparsely populated structures with a less
pronounced concentration of jobs, housing and activities around stations or other nodes.
Land use policies, or the lack thereof, allowed the advent of a dispersed urban structure,
known as sprawl, with a geographical separation of jobs, housing and other activities.

Figure 2. Development of daily travel
time and distance
per person.

Distance
~45 km

Travel time
Distance / day / person

Travel time / day / person

~4 km
~1930

Travel Time Budget

2017

The motorisation of the 20th century greatly increased the average distance travelled in the same amount of time (~70 min).
For instance, in Sweden the daily distance per person increased from around 4 km in 1930 to 45 km after 2010.6 However, the
rate of growth of this distance has declined in recent years. Although conceptual and somewhat simplistic, this figure shows
what may be the most profound physical transformation of cities in the 20th century.

6) Frändberg, L., & Vilhelmson, B. (2014). Spatial, Generational and Gendered Trends and Trend-Breaks in Mobility, Handbook
of Sustainable Travel (pp. 15-32). Springer Netherlands.
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The introduction of faster transport modes, such as automobiles, trains and buses, not
only decreased travel time to existing everyday destinations – it also allowed new destinations to be placed further apart. Motorisation therefore decreased travel times within
our cities’ existing boundaries, but since individuals adapted their travel behaviour to
this new level of speed their spatial reach increased manifold. In order to function and
operate, this type of city or urban region relies on speed rather than proximity. It offers a
high level of access,7 provided that its citizens are able to make use of fast means of
travel. On the other side of the coin, in order to maintain this high level of access, some
residents are forced to travel longer distances in their daily lives, often resulting in the
exclusion of options for slower means of travel, such as walking or cycling.

Figure 3. City size in
relation to transport
system.

20 km
15 km
10 km
5 km
up to 1815 – Pedestrians and coaches
from 1860 – Horse-drawn trams and buses
from 1905 – Electric trams
from 1925 – Subways
from 1950 – Cars

Cities’ size is often largely a result of the average speed of their transport systems.

Many cities have
grown at the same
rate as that enabled
by increases in
travel speed.

7) The term access specifically denotes how far a person can travel given a certain speed; accessibility is a broader, more
common term that also includes the individual’s ability to make use of the access offered by the transport system.
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Figure 4. The travel
time budget could
act as a land use
regulator.

Car-based speed
Walking speed
70 min
70 min

The travel time budget teaches us that cities can follow quite different courses in their
evolution and yet maintain a stable travel pattern. Historically, this has resulted in distinctly different urban structures offering roughly the same level of access. How do
these structures differ, and what unites them? Let us assume European cities are dominated by three differing urban structures, each built around a specific means of travel:
walking, driving and public transport. This imaginary example is not very far-fetched –
Europe still has cities with varying combinations of these three types of urban structures. Some villages have maintained their walking-based structure, while some urban
areas show a dispersed pattern of automobile- and public transport-based structures.

A city based on automobile speed does not necessarily have a higher level of access than one built around walking speed.
It boils down to the way locations of everyday destinations are adapted to the average speed of the transport system.
The two examples shown are based on the same types of (3) destinations; in the car-based city, however, these destinations
are generally placed much further apart.

Figure 5. Three
urban fabrics

A CITY EXCLUSIVELY BASED ON WALKING CAN OFFER
THE SAME ACCESS IN EVERYDAY LIFE AS A CITY BASED ON
AUTOMOBILE TRAVEL.
Comparing these idealistic examples from the travel time budget perspective, the following can be stated: If the travel time budget acts as a land use regulator, any increase
in the average speed of the transport system leads to an (almost) equivalent decrease
in population density and an increase in the dispersion of destinations, as depicted in
figure 4. Thus, in terms of access, neither urban structure is more effective than the other.
Owing to the close relationship between travel and land use, a city exclusively based on
walking can offer the same access in everyday life as a city based on automobile travel.8
While the walking-based city can offer equal access for anyone capable of moving
around on foot, the automobile city offers an acceptable level of access merely for those
guaranteed to travel with the high speeds offered by car. Table 1 (page 16) further
describes these three urban structures to illustrate their vast differences with respect
to e.g. size, street structure and density, even though average time use for travel may
differ only slightly.9

8 km
2 km

Walking city
20 km

Public transport city

Automobile city
Walking, public transport and automobile city, a combination of three overlapping city systems.
Source: Kosonen, 2007; 2013

8) This reasoning is inspired by Farber, S., & Páez, A. (2011). Running to stay in place: the time-use implications of automobile
oriented land-use and travel. Journal of Transport Geography, 19(4), 782-793.
9) This comparison was introduced by Newman, P., Kosonen, L., & Kenworthy, J. (2016). Theory of urban fabrics: planning the
walking, transit/public transport and automobile/motor car cities for reduced car dependency. Town Planning Review,
87(4), 429-458.
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Table 1. Comparison
of different urban
structures with
respect to different
average travel
speeds.
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City radius
Average speed
Land use /
population
density
Modal share

Potential level
of access

Walking city
0–2 km
5 km/h
Evenly
distributed

Automobile city
0–40 km
40 km/h
Dispersed,
evenly
distributed

Dominated
(> 80%) by
walking trips
Equally
distributed
among
(ambulatory)
citizens

Dominated
(> 80%) by
automobile trips
High for those
with cars; low
for other groups,
especially those
with a dispersed
activity pattern

Public transport
0–20 km
30 km/h
Dense and
concentrated
around station
areas
Dominated by
public transport
and walking trips
Decreases with
the distance
from stations

This conceptual comparison is not directly transferable to actual European cities of
today, although studies have analysed the role of the travel time budget in relation to
factors regarding urban structure and people’s individual characteristics and lifestyles.
A comparison of travel time use in cities in France, Belgium and Switzerland analysed
factors that influence individuals’ travel time budget.10 The study found that access to
cars and public transport infrastructure plays a minor role, while socio-economic and
other factors (i.e., gender, age and presence of children in the household) had a greater
influence on travel time budgets. In simple terms, the amount of time you spend on
everyday travel is more a result of who you are than of the physical characteristics of
your city or the modes of travel you use. Likewise, two cities can provide a different
array of transport options and yet have the same distribution of travel time among their
citizens. For instance, Lyon and Zürich are quite different when it comes to daily travel.
Lyon has a relatively high share of car trips (45%) and a low public transport share (19%),
whereas the transport system in Zürich is more structured around public transportation
(29%); see page 17.

BILBAO
Urban and transport infrastructure
Population (greater metro area)
Pop. density, inhabitants/km2
City size, km2
Modal share, W/B/PT/C, %

LYON
Urban and transport infrastructure
Population (greater metro area)
Pop. density, inhabitants/km2
City size, km2
Modal share, W/B/PT/C, %

Less structured around the public transport system
500,000 inh. (2.3 mil.)
11,000
48
34/2/19/45

ZÜRICH
Urban and transport infrastructure
Population (greater metro area)
Pop. density, inhabitants/km2
City size, km2
Modal share, W/B/PT/C, %

As a contrasting example, Bilbao is a city with a high share of walking trips (60%),
albeit with roughly the same population, density and city size (in km2) as Lyon.

10) R
 aux, C., Ma, T. Y., Joly, I., Kaufmann, V., Cornelis, E., & Ovtracht, N. (2011). Travel and activity time allocation: An empirical
comparison between eight cities in Europe. Transport Policy, 18(2), 401-412.
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Dominated by a dense, walkable inner core
350,000 inh. (950,000)
8,300
41.5
60/1/28/11

17

Structured around the public transport system
400,000 inh. (1.9 mil.)
4,600
87.9
35/6/29/30
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CITIES SHAPE
THEIR CITIZENS
JUST AS MUCH AS
CITIZENS SHAPE
THEIR CITIES.
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Thus far, travel time budgets have been studied mainly from the city perspective. But
cities shape their citizens just as much as citizens shape their cities. How are our daily
lives structured based on the way our cities are planned? How well can different cities
support the urban life that its various citizens wish to have within the limits of “their own”
travel time budget? Transport planners have often justified investments that decrease
travel time with the implicit argument that people can use the saved travel time for other,
more individually or financially beneficial activities, such as labour.11 The travel time
budget concept suggests, however, that travel time is not necessarily saved for performing other activities, but perhaps rather for longer or additional trips. Arguably, from a
citizen point of view, rather than asking “What is the least amount of travel time an individual needs to spend to accomplish a given set of activities?”, we should ask “What is
the most attractive set of activities the individual can achieve, given a certain travel
time budget?”12 The first question favours travel time savings, while the latter focuses
on providing access within a certain amount of travel time.

CHRISTINE, 36 years old, is a single mother working full-time 9 km away from home. Her
daughter, Audrey, 5 years old, goes to a kindergarten facility near their apartment. For
most trips, Christine is dependent on public transport and spends most of her daily
travel time commuting to work, dropping Audrey off at kindergarten on her walk to the
tram stop. Since Audrey only stays with her father two weekends per month, Christine
relies on her parents and friends when she needs to do errands. When the bus runs late
or when she is not able to arrange for a friend to take care of Audrey, Christine is reminded
of how sensitive her everyday life is to unexpected events. Her daily schedule hardly
allows for any delays or mistakes. She therefore finds it hard to relax or enjoy some
reading on her commute to work. She has tried finding work closer to home but has not
succeeded so far, and she is planning to start working from home one day a week. She
cannot afford a car and has more or less accepted that her working weeks will remain
stressful, at least until she is confident that Audrey can make it to school on her own.
However, Christine does enjoy the variety of amenities around her home. It is relatively
easy to do grocery shopping and other daily errands on foot with Audrey, provided that
they find the time for it.

Let us compare a group of European citizens and paint a picture of their lives based on
the most attractive set of activities they can achieve, given their own travel time budget.
To allow comparison, we assume that they all live in a central neighbourhood of the
French city of Lyon (described in section 4 above). Yet their daily lives are quite different
in terms of their travel behaviour, daily activities and needs.

CHRISTINE
Age: 36 years old
Civil state: Single mother
Employment status: Full time work
Main mode of transport: Public transport
Average daily travel time: 100 min

Figure 6. Activities
achieved by Christine
and Audrey, given
their travel time
budget.

5–12 min

~10 min

~5 min

21 min

4 min

Christine
Home

Kindergarten

Work

Audrey

Christine’s commute to work lasts around 50 minutes, depending on how quickly she can walk with Audrey to kindergarten
and how long it takes to drop her off once there. She sometimes needs to wait a few minutes at the tram stop by Audrey’s
kindergarten.

11) C
 ervero, R. (2011). Beyond travel time savings. World Bank, Washington DC.
12) As suggested in Mokhtarian, P. L., & Chen, C. (2004). TTB or not TTB, that is the question: a review and analysis of the
empirical literature on travel time (and money) budgets. Transportation Research Part A: Policy and Practice, 38(9),
643-675.
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JULIE AND DOMINIQUE
Age: 42 years old
Civil state: Partners, two children
Employment status: Full-time (Julie) and
part-time (Dominique)
Main mode of transport: Car and public transport
Average daily travel time: 60 min per person

NOEL
Age: 29 years old
Civil state: Single
Employment status: Full-time
Main mode of transport: Walking and bicycling
Average daily travel time: 50 min
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JULIE AND DOMINIQUE, both 42 years of age, have lived together in the same apartment
for a long time. By now they have two children, Celine and Nicolas (8 and 12 years old).
The family’s daily life is characterised by a constant juggling of responsibilities and
activities. The solution in recent years has been that Julie takes their one car to work
and drops Celine off at her school, while Dominique commutes to work by tram. He has
considered taking up biking, but has not yet given up public transport. All in all, the two
parents spend less than an hour each on their daily commutes. And one of them drives
Celine to her theatre class two evenings every week. Their son, Nicolas, has recently
started a new school and is now allowed to use public transport on his own. Unlike his
father, Nicolas doesn’t mind spending time on public transport and enjoys listening to
music or texting/chatting with his friends on the way home – doing basically the same
things he does in the apartment.

YVETTE, 68 years old, has recently retired and moved into her city apartment. Having
sold her house and car, she now lives quite a different life than before – although she
has maintained some habits and routines from her former work life. She leaves her
apartment almost every day to visit friends or attend cultural activities. She actually
spends nearly the same amount of time on travel as she did before retiring, although
mostly for voluntary activities. Having used the car for many daily trips in her former life,
she is not yet comfortable buying groceries on foot or using public transport to visit her
children in the suburbs. Yvette has also allowed herself more frequent long-distance
travel, such as train trips to Paris or Italy.

Since much of the family’s daily life takes place far from home, they have a hard time
enjoying their own neighbourhood. Julie and Dominique have discussed moving to a
house situated in between their two workplaces. But given the poor public transport
options in that neighbourhood, they would have to purchase a second car, which their
budget doesn’t allow for.

YVETTE
Age: 68 years old
Civil state: Divorced
Employment status: Retired
Main mode of transport: Walking and public transport
Average daily travel time: 45 min

NOEL, 29 years old, has lived on his own for a few years and enjoys the options urban
living provides. He lives close to work and can sometimes walk on the way home, passing by some pleasant parts of town that he enjoys. Once home, he doesn’t often stay
long in the apartment; he often meets up with friends at a neighbourhood restaurant.
Unlike Christine, or Julie and Dominique, Noel’s everyday life is flexible rather than set
in stone. He has the option of working from home and is not overly dependent on public
transport. He does not spend much time on his daily commute, but enjoys walking or
cycling around the city without necessarily having a certain destination or purpose in
mind. Much of Noel’s travel time is devoted to weekend trips by train. Since he doesn’t
have access to a car, he has started buying things online. He is therefore not too reliant
on amenities in his own neighbourhood and has barely noticed that some stores have
shut down over the past year. For Noel, urban life is more of a choice than a necessity.

22

WHAT THE STORIES TEACH US
The above stories illustrate the way in which travel and travel time enable
as well as delimit people’s activities. They also complicate matters – the people
described above are not able to easily limit the amount of time they devote to
travel, and in some cases it is not in their interest to do so. The integrated role
of travel in everyday life and in people’s choice of where to work and live is also
apparent. People in the examples above all live in the same neighbourhood,
but they have varying options and needs for using destinations in their vicinity.
Nevertheless, the potential accessibility of their neighbourhood allows for
many different types of daily lives and offers a wide range of travel choices.
A dispersed urban structure, being more reliant on high speeds, would be less
forgiving in many of the above scenarios.
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Travel time affects the size, characteristics and function of a city, as well as the way its
citizens structure their everyday lives. How can we make use of this knowledge when
working with urban development in European cities? Five important conclusions can be
drawn from studies on travel time budgets.

TREAT CITIZENS AS CO-PRODUCERS, AS MUCH AS USERS, IN URBAN DEVELOPMENT
As emphasised in the introduction, the travel time budget pinpoints the way urban
citizens themselves shape cities. From the perspective of urban planning, the travel time
budget elegantly illustrates that citizens should be treated as co-producers as much as
users. If citizens are treated as co-producers in urban development, their travel should
be seen as a contribution to urban life, not least because time spent on travel appears
stable. Consequently, rather than merely being minimised, travel should be pleasant,
reliable and effective for the user and, preferably, contribute to well-being for people in
the vicinity or otherwise affected by it.

TRAVEL SHAPES LAND USE, AND VICE VERSA
The pivotal role played by travel and urban development patterns sends one clear message: land use is key. The travel time budget acts as a land use regulator that both sets
limits and yields compensational effects. If increased access encourages additional
travel, are all investments in faster transport infrastructure in vain? This report argues
quite the contrary. A city that grows inwards rather than outwards – with a transport
planning policy supporting this idea – can allow a more varied distribution of speeds
without hindering some groups of citizens from enjoying an urban lifestyle.

Figure 7. Travel can
affect land use and
vice versa.
The travel time budget
regulates the magnitude
of the effect of travel
on the development of
our cities.

Travel

~70 minutes

Land use

ACKNOWLEDGE THAT LOW SPEED CITIES CAN BE EQUAL AND EFFECTIVE
The travel time budget also forces us to have a wider perspective on how (and if)
travel time can be saved. Contemporary planning ideas such as densification, mixeduse development and urban renewal are all measures that can increase the proximity
between destinations in cities – and should thus be treated as time-saving policies,
as are “traditional” investments in transport infrastructure. However, such measures
are rarely labelled as investments in transport infrastructure. Moreover, the focus on
minimising travel time almost automatically excludes pedestrians and cyclists, whose
options for increasing speeds is naturally limited.

CONNECT TRAVEL TIME USE TO SUSTAINABILITY ISSUES
The three conclusions above all indicate a need for new tools for planning cities and
transport systems, tools that assess travel time differently. A broader perspective on
travel time would need to address the question posed in section 4: “What is the most
attractive set of activities the individual can achieve, given a certain travel time budget?”
Overall, the issue of travel time would need to be more clearly acknowledged within
sustainability efforts in urban areas. Sustainability has been a central concern for transport planners for more than a decade, but the issue of (travel) time remains peripheral in
this context.13 For instance, future implementation of the UN’s 17 Sustainable Development Goals could include (travel) time use as a vital factor in working with e.g. energy
efficiency, gender equality, well-being and urban planning.
FUTURE TRANSPORT INNOVATIONS MAY AFFECT THE TRAVEL TIME BUDGET
Lastly, this report addresses the obvious “elephant in the room” issue: Will travel time
expenditure remain as stable in coming decades? Several ongoing and anticipated
trends will most likely alter future travel behaviour and patterns. Some of these specifically concern the expenditure and use of travel time. Recent years’ debate on the “peak
car”, or peak travel, phenomenon suggests that automobile travel per capita is in decline
in many European countries.14 Decline or not, this does not automatically translate to a
decrease in travel time. (One reason for this decline could be an on-going modal shift to
slower modes.)
Another major, increasingly apparent trend is how smartphone and tablet use allows
travel time to be used for work, shopping, reading, communication or, not least, arranging and re-arranging social events. Some research findings indicate that such possibilities increase commuters’ travel time acceptance. The introduction of autonomous
vehicles may further increase options for using travel time for other purposes, thereby
triggering an increase in urban citizens’ use of travel time and allowing an even more
dispersed land use structure. Meanwhile, it remains to be seen how urban renewal projects or improvements to walking and cycling infrastructure might alter travel behaviour
and time use in future European cities.

13) S
 trazdins, L., Griffin, A. L., Broom, D. H., Banwell, C., Korda, R., Dixon, J., ... & Glover, J. (2011). Time Scarcity: Another Health
Inequality?. Environment and Planning A, 43(3), 545-559.
14) G
 oodwin, P. (2012). Peak Travel, Peak car and the Future of mobility: Evidence, Unresolved Issues, Policy Implications, and
a Research Agenda, International Transport Forum Discussion Paper, No. 2012-13.
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