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Abstract

The project on household behaviour and environmental policy initiated by the Environment Di-
rectorate of OECD intends to improve the understanding of the determinants of environment-
related household behaviour and households’ responses to environmental policies. This work
aims at providing guidance to policy-makers for the design of efficient and effective environ-
mental policies targeted at households in five areas — residential energy and water use, transport
choices, organic food consumption, and waste generation and recycling.

The OECD conducted a large scale household survey on environmental behaviour in 2011 in
eleven countries representing different regions: Australia, Canada, Chile, France, Israel, Japan,
Korea, the Netherlands, Spain, Sweden and Switzerland.

The Institute for Transport Planning and Systems (IVT) at ETH Zurich was contracted to carry
out a descriptive analysis on the data resulting from the abovementioned survey, in the context
of travel behaviour.
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OECD household survey; transport choices; travel behaviour
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1 Background

Environmental pressures from households are significant, and their impacts are likely to in-
tensify over the coming years. As governments introduce a variety of measures to encourage
greener practices, influencing behaviour remains a challenge. The project on Household Be-
haviour and Environmental Policy (www.oecd.org/environment/households) initiated by the
Environment Directorate of the Organisation for Economic Co-operation and Development
(OECD) intends to improve the understanding of the determinants of environment-related
household behaviour and households’ responses to environmental policies. This work aims at
providing guidance to policy-makers for the design of efficient and effective environmental
policies targeted at households in five areas: residential energy and water use, transport
choices, organic food consumption, and waste generation and recycling.

This work involves the implementation of a series of large scale OECD household surveys on
environmental behaviour. A first survey was implemented in 2008 in ten countries and the
main results are presented in OECD (2011). A new round of the survey was implemented in
2011 in eleven countries representing different regions: Australia, Canada, Chile, France, Is-
rael, Japan, Korea, the Netherlands, Spain, Sweden and Switzerland.

This new round covers the same five thematic areas. Based upon the analysis of the data col-
lected, practical policy recommendations will be formulated to design efficient and effective
environmental policies targeted at households.

This OECD activity intends to widen the scope of previous analysis in a number of ways, in
particular by:

o Bringing together key aspects necessary to understand household behaviour: re-
sponses to environmental policy instruments implemented to affect household be-
haviour, role of socio-demographic characteristics (e.g. income, age, education
levels, household size) and of more attitudinal variables (e.g. environmental con-
cerns, norms and values).

o Examining the effect on households of a broad range of environmental policy in-
struments in the five areas examined. Measures to be examined for policy guid-
ance include economic instruments (e.g. unit-based fees vs. flat fees for waste,
energy taxes, congestion charging), information-based instruments (e.g. energy
efficiency labels, organic food labelling), direct regulation (e.g. parking restric-
tions, efficiency standards) and the provision of public services (e.g. drop-off vs.
collect recycling schemes, quality of public transport).


http://www.oecd.org/dataoecd/20/11/42186861.pdf
http://www.oecd.org/dataoecd/20/11/42186861.pdf

o Considering the contributions of economic theory (welfare economics, behav-
ioural economics, etc.) as well as different disciplines such as psychology and so-
ciology, which complement each other to provide a more comprehensive picture
of household behaviour and response to environmental policies.

o Developing policy implications for the design and implementation of environ-
mental policies targeted at households, drawing from the review of existing evi-
dence available in selected OECD countries as well as the development of a
unique international comparative analysis across the five key environmental is-
sues addressed.

The activity for 2011-2012 consists of three main phases, the first of which has already been
undertaken.

o Phase 1 — Finalisation on the questionnaire drawing on the experience of the first
survey in the same five policy areas (energy, waste, food, water and personal
transport) and implementation of the second round of the OECD household sur-
vey on environmental behaviour covering 11 OECD countries representing the
three OECD regions (North America, Europe and Asia-Pacific): Australia, Can-
ada, Chile, France, Israel, Japan, Korea, the Netherlands, Spain, Sweden and
Switzerland. Sample of approximately 1000 for each participating country and
implementation of the survey using a web-based access panel.

o Phase 2 — Descriptive analysis of the survey data by research teams coordinated
by the OECD Secretariat. This will focus on differences in environmental behav-
iour across countries, policy contexts, demographics, and socio-economic charac-
teristics. Comparison with evidence from related studies will be undertaken.
Preparation of thematic reports by research teams based upon the review of the
data (2011).

o Phase 3 — More formal empirical analysis of the determinants of household envi-
ronmental behaviour based upon the development of appropriate models of
household behaviour and econometric methodologies and development of policy
recommendations drawing upon the results of empirical analysis. Presentation of
the results of the empirical analysis and publication of the main conclusions and
policy implications (2012/2013).

This report deals with the work undertaken in Phase 2, in the area of transport choices.



2 Objectives

Using the survey data, a descriptive analysis of personal transport was undertaken. The tasks
involved the presentation of the data across countries, demographics, socio-economic charac-
teristics and policy contexts. In particular, the effects of the following variables were to be re-

viewed:

economic (income levels, education, job status, etc.), demographic (household
size and composition, age, urban/rural, etc. and other variables (e.g. type of resi-
dence);

attitudinal characteristics (values, perception on environmental concerns, member
of environmental NGO etc.) — a set of indices describing these attitudes was de-
veloped.

In addition, the effects of different policy variables targeting household car use was to be em-

phasised (e.g. fuel tax, congestion charges, financial support to purchase alternative-fuelled

vehicles, availability of public transport and quality of public services).

Some of the principal issues related to the role of policy contexts, which were to be assessed
in the review of the data include the following:

How do attitudes towards the environment correlate with mode choices and pub-
lic transport use?

How do attitudes towards the environment correlate with car ownership, car use
and car choice?

How is household car ownership and car use influenced by the presence of ade-
quate public transport options?

What characteristics of public transport are most important in encouraging house-
holds to switch from car use?

How important are environmental considerations in car choice?

Who benefits most from improvements in public transport services? Who is most
reluctant to switch from car use?

What affects preferences for alternative government actions to reduce motor vehi-
cle CO, emissions?

How effective is car labelling? For which type of household?

How much are households willing to pay as a price premium to purchase an elec-
tric car? Does the willingness-to-pay (WTP) vary significantly across household
groups?



3 Literature overview

OECD (2011) provides a broad overview of the existing literature on the influence of certain
personal characteristics on travel behaviour, particularly in terms of car ownership and use.
Both those variables are closely related, and appear to be influenced in similar ways by per-
sons’ and households’ attributes. In the example studies from The United States and Europe
that are reviewed in OECD (2011), both car ownership and use are positively influenced by
income and household size. The results on the influence of age are ambiguous; the effects of
age on travel behaviour can however be expected to be non-linear (that is, fluctuating for dif-
ferent life phases; see for example Weis and Axhausen, 2009, for a model of the effects on
general activity participation). Thus, they need to be carefully analysed in the context of each
study before making statement about general trends.

Accessibility to public transport has a negative effect on car ownership and use, although this
effect has only been examined in a few select studies from Austria (Simma and Axhausen,
2004), the United Kingdom (Dargay and Hanly, 2004; Giuliano and Dargay, 2006) and the
United States (Giuliano and Dargay, 2006). In the context of the 2008 OECD household sur-
vey conducted in 10 participating countries, the same effect on car ownership was found,
while the effect of public transport accessibility on car use was surprisingly positive. The
same survey data provided indications that awareness towards environmental issues in gen-
eral tend to lower persons’ car use. Variables describing those attitudes are of particular inter-
est here as well, and will be studied in as much detail as necessary to assess the corresponding
trends.

In a recent study in the Swiss context that was conducted by the authors (Weis et al., 2010),
similar effects with regards to the influence of socio-economic characteristics, and particu-
larly the quality of the public transport supply, on mode choice were observed. Furthermore,
parking policies hold a large potential in determining persons’ mode choice decisions (Weis
et al., 2011). These can however not be examined in detail here, as the data set lacks the cov-
erage of any corresponding variables; the same holds for the certainly important influence of
prices (fuel costs, public transport ticket fees, road tolls). Here, only attitudes towards corre-
sponding policies can be examined, as opposed to measured effects of different pricing
schemes in the various participating countries.



4 Classification of respondents

4.1 Activity levels

In order to simplify the number of analysis levels, and to obtain a good indication of the in-
teraction of some effects, the participants in the survey were aggregated into the following ac-
tivity levels (and sub-categories, where needed), based on their age and employment status:

e students (in education and under 30 years old);

e working adults (1 — working and under 45 years old / 2 — working and over 45 years old);
e non-working adults: homemakers, unemployed, or unable to work (under 60 years old);
(D)retired (not working and over 60 years old).

Figure 1 shows the distribution of the activity level categories over the respondent sample.
The largest share of respondents are working adults, who can be expected to contribute sig-
nificantly to overall travel demand.

Figure 1 Distribution of activity levels, by country
OECD (11)
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4.2 Environmental concern and attitude clusters

To represent the respondents’ overall degree of environmental concern, a cluster analysis was
carried out. The respondents were classified in one of three categories (the number of catego-
ries being chosen by the algorithm carrying out the classification), based on their answers to
questions (on a 1 to 10 scale) on how serious they thought the following issues facing the
world were: waste generation; air pollution; climate change (global warming); water pollu-
tion; natural resource depletion (forest, water, energy); and endangered species and biodiver-
sity.

Figure 2 shows boxplots of those scale variables for each of the three newly formed clusters.
As can be seen, members of one cluster exhibit roughly the same average concern for all the
indicator variables. In all clusters, the variation in valuation is greatest for the concern about
biodiversity.

The environmental concern clusters will be used as a unifying variable in subsequent analyses
of the effects of environmental attitudes on travel behaviour. The cluster membership will be
used as a proxy for the indices in the analyses that are presented here; it has the advantage of
being able to present averages or distributions for the various classes and thus give an indica-

tion of the impacts of the respondents’ environmental concern on travel behaviour.

Figure 2 Importance of environmental issues, by environmental concern cluster
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Additionally to the questions on environmental concerns presented above, the respondents
were asked how strongly they agreed with a series of statements, namely:

(1) 1 am not willing to do anything about the environment if others don’t do the same.
(2) Environmental impacts are frequently overstated.
(3) Environmental issues should be dealt with primarily by future generations.

(4) 1 am willing to make compromises in my current lifestyle for the benefit of the envi-
ronment.

(5) Policies introduced by the government to address environmental issues should not
cost me extra money.

(6) Environmental issues will be resolved in any case through technological progress.
(7) Protecting the environment is a means of stimulating economic growth.

A second cluster classification was performed based on the respondents’ assessments of these
questions. The automatic clustering algorithm led to two clusters being created, which will be
referred to as environmentally “aware” and “unaware”, respectively.

As Figure 3 shows, membership to the various clusters of the two categorisations is closely
related — respondents who are highly concerned with the environment also tend to agree more
on statements pointing at a strong willingness to commit to environmental protection, and
vice-versa. It is thus to be expected that any effects of the two clustering variables would also
be confounded or at least close to each other.

In that vein, only where significant differences were found in trends between the two cluster-
ing variables constructed here, analyses based on both those variables will be presented in the
subsequent sections of this report. Otherwise, where only one general trend could be observed
(that is, where the effects of high environmental concern and strong awareness are con-
founded), only the analyses based on the first clustering variable will be shown. In cases
where the effects of single components of the clusters (that is, of concerns with or attitudes
towards a specific issue) seemed to be of interest, these effects are pointed out separately.

Another possibility to account for the confounding effects would have been to include all of
the questions on environmental concerns and attitudes in one single clustering variable; this
led to practically the same result as the clustering by environmental concerns by itself, which



indicates that the corresponding variables appear to have a stronger influence on cluster
membership than those on attitudes.

Figure 3 Environmental attitude clusters, by environmental concern cluster
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5 Car ownership

This section provides a first analysis of the respondents’ travel behaviour. Car ownership
should provide a general indication of the impacts of the respondents’ travel.

5.1 Ownership rates by country

Figure 4 shows the average values for the number of cars owned per household and per adult
person in the 11 participating countries, as well as in the whole sample.

Car ownership rates are among the highest in Australia and Canada, where distances are tradi-
tionally long, and the car often the only viable option for covering those distances. The lowest
car ownership rates are reported in Chile, Korea and Sweden.

The overall average car ownership rate for the respondent sample is 1.31 cars per household,
respectively 0.56 cars per adult person. The rates given by The World Bank (2008) are shown
for comparison; overall, the ownership rates in the sample are thus slightly over-estimated.

Figure 4 Car ownership, by country
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5.2 Fuel types

Vast differences exist between the 11 countries as far as the fuel type of the main vehicle
owned by the respondents’ households is concerned. As Figure 5 shows, France and Spain
rely heavily on diesel cars, while most other countries have a large majority of unleaded pet-
rol cars. The share of alternative fuels (electric, hybrid, and particularly bio-combustibles) is
largest in Korea.

Figure 5 Distribution of fuel types of main vehicle, by country
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5.3 Impact of socio-economic characteristics

A number of socio-economic characteristics was expected to influence the decision to own a
car: household structure, age, gender, income, job type, etc. The joint influences of all of
these variables on car ownership (and other indicators) can only be assessed in a multiple lin-
ear regression (or structural equations) model.

To exemplify the effects in the context of the present descriptive analysis, the interaction be-
tween activity level and household size is shown in Figure 6.

12



Figure 6 Car ownership, by activity level and household size
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The separate effect of both variables on car ownership is evident. There are more cars in lar-
ger households, and in households of working adults. However, in single person households,
where car ownership is determined by the respondent alone, the latter pattern is the clearest.
On the other hand, unemployed respondents’ households have almost the same car ownership
rate as those of working adults, when the households are large. This is probably due to other
persons in those households being employed themselves, and owning cars. These interaction
effects will have to be taken into account when estimating models of car ownership with the
data.

Figure 7 shows that the average household income is consistently higher the more cars a
household owns. This holds for all 11 participating countries, with the expected fluctuations
due to general income differences between the countries. Overall, households owning one car
dispose of about 50 per cent more income, and households owning two cars possess about
double the income, of households owning no cars.

13



Figure 7 Household income, by car ownership rate
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5.4 Factors influencing car choice

On a 1 to 10 scale, the respondents were asked how important various factors were in deter-
mining their car choice. As Figure 8 shows, safety appears to be the most important factor in
all but very few countries, closely followed (and, in Canada, Sweden, Australia and France,
surpassed) by price and reliability. The least important factors are brand affinity and envi-
ronmental concerns. When considering the analysis by the environmental concern clusters de-
scribed above, it becomes obvious that individuals highly concerned with environmental is-
sues also place a higher emphasis on environmental impacts when choosing their cars. Inter-
estingly though, the relative valuation of the indicator when compared to the others is quite
low even for these respondents (Figure 9).

14



Figure 8 Importance of factors influencing car choice, by country
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Figure 9 Importance of factors influencing car choice, by environmental concern
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5.5 Impact of environmental concern and spatial characteristics

Environmental concern as represented by the clusters has a non-negligible effect on car own-
ership, as can be seen in Figure 10. Respondents belonging to the “high” environmental con-
cern cluster own around 20 per cent less cars per adult than those from the “low” cluster.

Figure 10 Car ownership, by environmental concern cluster
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The impact that environmental concern has on car ownership raises the question of residential
self-selection, that is the choice of a neighbourhood based on behavioural preferences (Mok-
htarian, 2008; Cao et al., 2009). It may be expected that individuals who are highly concerned
by environmental issues would choose to live in urban areas with good public transport ac-
cess and dense neighbourhoods where shopping and leisure opportunities are located within
close distances (and thus do not have to be reached by car). As Figure 11 shows, this is in-
deed the case for the respondent sample — the share of urban population is about 20 per cent
higher in the “high” than in the “low” environmental concern cluster. The abovementioned
interaction effect is also evidenced by Figure 12. Across environmental concern clusters, car
ownership is considerably lower in urban areas than elsewhere, and vice-versa. It can be con-
cluded that for at least a part of the respondent sample, there is a reciprocal effect of desired
mobility patterns on residential location. The exact nature of the causal relationship of these
effects may be determined by a structural equations model (Bagley and Mokhtarian, 2002).
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Figure 11 Area type of residential location, by environmental concern cluster
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Figure 12 Car ownership, by environmental concern cluster and area type
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In addition to the number of cars owned, the choice of a fuel type is influenced by environ-
mental attitudes. As Figure 13 shows, there is no clear-cut trend exhibited by the clustering
variable.

Figure 13 Share of households owning hybrid or electric cars, by country and
environmental concern cluster
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To get a more thorough assessment of what aspects of the environment drive persons to buy
alternatively fuelled vehicles (that is, hybrid and pure electric cars), an analysis by the con-
cern with the individual categories from the survey was conducted.

As can be seen in Figure 14, concern waste generation is surprisingly the issue that appears to
convince respondents of alternatively fuelled cars the most. Air pollution and climate change
have roughly the same impact here, while concern with biodiversity ranks last. It is important
to note that the differences between the individual countries are by far more vast than those
between the categories of environmental concern.
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Figure 14 Share of households owning hybrid or electric cars, by country and most
important environmental issue

8
. ——Waste generation
6 ——Air pollution
5 -
% —o—Climate change / global warming
=4
2 4
<>[< —&— Natural resource depletion
3 |
2 - — Water pollution
1 -
-B Endangered species / biodiversity
O T T T
N @ R E LS RS S S
AR N O N N GRS T I S GRS G
S & & VN &T "
o £ &
S S
Country

5.6 Impact of norms and attitudes

Among the attitudinal questions that the respondents were asked to rely to, apart from those
that have been covered above, indicators of satisfaction with the local environment (five dif-
ferent indicators, with scales from “very dissatisfied” to “very satisfied”) proved to have the
largest correlation with car ownership. To give proper credit to these effects, the correspond-
ing analysis is shown in Figure 15. As can be seen, all five indicators have the same tenden-
tial influence on car ownership. Persons that are more satisfied with their local environment
tend to own more cars.
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Figure 15 Car ownership, by satisfaction with aspects of local environment
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5.7 Willingness-to-pay for electric car

Figure 16 shows the distribution of the additional amount that the respondents from each en-
vironmental concern cluster would be willing to pay for an electric vehicle. This additional
willingness-to-pay is given in per cent of the price of a conventional car.

In total, 24 per cent of the population would not be willing to pay more for an electric than for
a conventional car. The influence of environmental attitude is clearly visible — the share of
persons not wanting to pay more for an electric car is significantly higher in the “low” envi-
ronmental concern cluster (38 per cent) than in the other two.

On average, the willingness-to-pay for an electric car is about 20 per cent higher than that for
a conventional vehicle.
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Figure 16 Distribution of additional willingness-to-pay (WTP) for an electric car
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As for most of the variables of interest here, the WTP values differ among the countries in-
volved in the study.

As Figure 17 shows, the average additional WTP over all respondents is about 20 per cent. At
its peaks, it takes on values of as much as 38 per cent for the Netherlands, 27 per cent for Ko-
rea and 24 per cent for Chile. The lowest WTP values are recorded in France (13 per cent),
Australia, Canada and Sweden (about 14 per cent each).

21



Figure 17 Additional willingness-to-pay (WTP) for an electric car, by country

OECD (11) 1204
Netherlands 375
Korea . 268 |
chil i S— 1
Israel 16.8 |
- i i i |
= Japan 16.5
c | | 5
=) , 1 1 i
o Spain 114.8
v | | i
Switzerland : : ;“.14.5
Sweden 514.5
Canada 141
Australia 140
France 12.7? i |
\ i i i i i i i
0 5 10 15 20 25 30 35 40

Additional WTP for electric car [%]

To analyse in more detail what drives the respondents’ WTP for electric cars, an attempt was
made to more closely examine the specific impact of various attitudinal characteristics on the
WTP. Figure 18 shows that, expectedly, a high concern with global warming tends to have
the highest impact on the WTP for an electric car; thus, people that are highly concerned with
climate change are more likely to have a higher WTP. All of the correlations are positive and
the differences between the curves become smaller at high scores, confirming the above find-
ing that overall, environmental concerns play the expected role in determining the WTP, and
that this role can be expressed by one global indicator as the separate effects of the individual
issues do not differ much.

The curves are flattest (and have the most fluctuations) for concerns with natural resource de-
pletion and water pollution, at least the latter being an issue that is only remotely related to
emissions from cars. Overall, the curves are quite flat from a medium concern of 6 points
upwards, indicating that this is the range in which respondents are really aware of environ-
mental issues and are ready to adapt their behaviour to accommodate better environmental
conditions.
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Figure 18 Willingness to pay more for an electric car, by country and most important
environmental issue
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The respondents that stated a zero additional willingness-to-pay for an electric car were asked
why they maintained that position. Several options were given, and were to be rated ona 1 to
4 scale. The results from the analysis of these answers by environmental concern cluster are
shown in Figure 19.

The three most prominent reasons do not differ much between the three clusters — respon-
dents do not think they should have to pay more for an electric vehicle, that adequate infra-
structure is not yet available (e.g., limited number of charging stations) and, as a close corol-
lary, that the frequent charging of electric cars is too inconvenient.

The largest difference between the three groups is the assessment of environmental benefits
of electric cars. While those in the “low” environmental concern cluster often state that elec-
tric cars do not have any environmental benefits, this is less often the case in the other two
clusters.
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Figure 19 Reasons for not willing to pay more for an electric car, by environmental
concern cluster
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As can be seen in Figure 20, the overall trends regarding the reasons for not being willing to
pay more for an electric car do not differ much between the 11 participating countries. While
the lack of adequate infrastructure and, as a close corollary, the inconvenience of frequent
charging, is an important obstacle in acquiring electric cars, affordability is the least often
stated as a reason (except in Chile, Israel and Japan, where it is more important than the no-
tion of there being no environmental benefits to electric cars). However, there also appears to
be a dominant opinion that electric cars should in principle not be more expensive than regu-
lar vehicles.

As an additional indication of how attitudes are reflected in the realised behaviour of the re-
spondents, the specific attitude of whether a person thinks that policies aimed towards envi-
ronmental issues should not cost them extra money was contrasted with their willingness-to-
pay for an electric car. The expectation that people who strongly agree with the abovemen-
tioned statement would have a lower WTP is confirmed by the trend in Figure 21. The WTP
for an electric car of persons who strongly disagree with the statement is about 25 per cent
above the cost for a regular vehicle. People who strongly agree on the other hand, state an av-
erage additional WTP of only 14 per cent.
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Figure 20

Reasons for not willing to pay more for an electric car, by country
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Figure 21 WTP for electric car, by attitude towards costs of environmental policies
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5.8 Reasons for not owning a car

For those individuals whose households do not own any cars, an analysis of the stated reasons
was conducted as a function of the abovementioned environmental concern clusters. The re-
spondents were asked to indicate the importance of various reasons on a scale of 1 to 10. As
can be seen in Figure 22, the most important reasons for not owning a car are respondents not
being able to afford a vehicle or not needing one. For respondents that are highly concerned
with environmental issues, environmental concerns are the third most important reason for
not owning a car, while they rank second-to-last for those in the low environmental concern
cluster.

Interestingly, the impact of no one being able to drive, respectively owning a driving licence
stays roughly the same over the environmental concern clusters. Thus, no self-selection effect
seems to be present on the level of driving licence ownership (that is, persons that are envi-
ronmentally aware are not less likely to possess a driving licence).
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Figure 22 Reasons for not owning a car, by environmental concern cluster
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5.9 Support of government actions to reduce vehicle CO,
emissions

When thinking of what measures to implement to reduce CO; emissions, authorities will be
interested in how well different measures are accepted by the population. To that end, re-
spondents were asked how strongly they would support a list of actions, on a 1 to 10 scale.
The corresponding analysis is shown in Figure 23, separately for each of the 11 participating
countries.

Overall, the best-accepted measures are the attribution of price bonuses for purchasing less
polluting cars and investments in the public transport infrastructure, while increased fuel
taxes are by far the least popular course of action in all countries. There seem to be no large
differences between the countries in terms of relative popularity of the measures. The notable
exception is Japan, where imposing strict limits on vehicle fuel efficiency is the best-rated
measure (while it is the second least popular one in most other countries).
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Figure 23 Support of government actions to reduce CO; emissions, by country
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6 Car use

Car use, here expressed in weekly distances driven by the respondents, determines how heav-
ily the environment is affected by individuals’ transport choices, much more so than the car
ownership rates discussed above.

6.1 Impact of socio-economic characteristics

Figure 24 shows the distribution of the average weekly distance driven by the respondents
(for respondents from car owning households only) for all 11 participating countries, sepa-
rately for male and female respondents. Quite surprisingly, car owners from Japan drive the
least (79 kilometres per week on average). The averages are highest in Israel (211 kilometres)
and the Netherlands (177 kilometres).

Figure 24 Car use, by country and gender (persons in car-owning households)
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Another striking aspect of Figure 24 is the difference between men and women — males
throughout the 11 participating countries drive significantly more than females. The discrep-

29



ancy is the largest in the Netherlands, where men drive on average 119 kilometres (232 vs.
113) more than females, resulting in a relative difference of 105 per cent.

Another influence that was deemed important and has been pointed out in several studies (see
OECD, 2011) is that of income on car use. The relationship was examined, however there
seemed to be no clear trend when considering income separately from other variables (which
again can only be done with an appropriate regression model) — the correlation between
household income and weekly distance driven was merely 0.07 (it was however determined
to be statistically significant, thus there is a slight positive influence of income on car use).

Figure 25 shows the distribution of weekly distances driven by respondents from car-owning
households as a function of the respondents’ activity level and household structure (size).

Figure 25 Car use, by activity level and household size
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As can been seen, car use is highest among working adults of both age classes, and persons
from large households tend to drive more. Unsurprisingly, the average distances are lowest
for homemakers and students.
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6.2 Impact of spatial characteristics

Car use, like car ownership, is affected by the area type of a person’s residential location and
the corresponding availability of alternative modes and destinations that are accessible by
those modes. As Figure 26 shows, residents of major cities and suburbs that possess good ac-
cess to public transport are likely to drive less than people from rural areas —car owners from
urban areas drive less than 140 kilometres on average during a typical week (that is, less than
20 kilometres a day). The discrepancy between the urban and rural population is the largest in
Israel and Chile, where villages tend to be isolated and access to infrastructure such as jobs
and shopping only possible by driving long distances.

It should be emphasised again that only respondents from households that possess at least one
car are considered in this analysis, thus the interaction with car ownership (and persons not
owning a car naturally not driving at all) discussed in the previous section would amplify the
effects presented here. Furthermore, a potential residential self-selection effect would have to
be investigated in more detail on this level.

Figure 26 Car use, by country and residential area type
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Another characteristic that influences car use is the access time to the nearest public transport
stop from a person’s home location, as Figure 27 shows. Here, the threshold beyond which
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car use becomes more predominant appears to lie around an access time of about 30 minutes.
This influence will be further emphasised in the analysis of mode choices in chapter 7.

Figure 27 Car use, by access time to nearest public transport stop
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6.3 Impact of environmental concern

It was shown above that environmentally aware respondents are less likely to own a car, al-
though car ownership is quite high throughout the clusters. However, those respondents, that
stated to be highly concerned with environmental issues and nevertheless own cars, may ac-
commodate their environmental attitudes by using their cars less, or only for trips where no
alternative is available. Again taking the average weekly distance driven by car owners as an
indicator, this assumption holds overall, as Figure 28 shows.

The overall trend is quite weak, though — the difference in weekly distance driven between
respondents from the “low” and “high” environmental concern clusters is merely 10 per cent.
In individual countries, the differences can become larger, reaching more than 100 per cent in
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Sweden. In some countries, such as, Chile, Korea and Japan, the trend is even inverse. The in-
terpretation is that environmental issues only have a marginal impact on respondents’ driving
behaviour in those countries and that again, it would have to be measured in a modelling
framework incorporating all possible effects and interactions.

The influence of concerns with individual issues is shown in Figure 29.

Figure 28 Car use, by country and environmental concern cluster
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Figure 29 Influence of environmental concerns on car use
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6.4 Impact of norms and attitudes

When assessing what attitudinal characteristics might influence the respondents’ decisions on
how much to drive their cars, satisfaction with the local environment was again expected to
have an effect. In Figure 30, two effects can be observed. First, the impact of all five indica-
tors is again roughly the same. Satisfaction with air quality seems to have the largest impact,
but only marginally so. Second, and more surprisingly, respondents stating the two extreme
satisfaction values exhibit higher car use rates than those in-between. It is possible that those
who are very satisfied with their local environment deem it unnecessary to do anything to
preserve it, and thus drive the most; the other end of the scale might be due to a certain sense
of fatalism — if respondents are very unsatisfied with their situation, they might become reluc-
tant to do anything to change it. The in-between satisfaction categories appear to be those
where a sense of willing — and being able — to change and preserve the conditions prevails.
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Figure 30 Car use, by satisfaction with aspects of local environment
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6.5 Impact trustin labels

In the survey, the respondents from a subset of the participating countries were presented with
several logos and labels and asked whether they were familiar with these labels, whether they
deemed them trustworthy, and whether they used them when making purchasing decisions.
One of those labels was one relating to car efficiency. The effects of trust in this label on car
use is shown in (similar effects for car choice, relating to fuel types, consumption, or willing-
ness-to-pay for electric cars, could not be found).

As Figure 31 shows, trust in car efficiency labels has a weak average impact on car use; in 3
of the 8 countries where the question was asked, the trend is even the inverse of what one
would expect, that is those respondents trusting the label actually drive more than those who
don’t. From this, and from the absence of any corresponding effects on car choice (where
they would have been expected to be more visible), it can be concluded that labelling has only
a marginal, if any, effect on travel behaviour in this context.
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Figure 31 Impact of trust in car efficiency label on car use
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6.6 Incentives for driving less

The respondents to the survey were asked what factors would encourage them to drive less,
and to rate those factors on a 1 to 10 scale.

As Figure 32 shows, improved public transport options would be by far the most effective
measure to encourage less car use. In the same vein, the addition of more and safer cycling
paths would also encourage the use of alternative modes, particularly in Chile, Korea and Ja-

pan.

Surprisingly, the expected effects of increased costs for car use would be quite moderate
(which is however consistent with the reduced support for higher fuel taxes shown in Figure
23), as would be those of more information on the environmental impacts of driving relative
to other means of transport.
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Parking availability appears to be the least suited policy tool to reduce car use, which, at least
for Switzerland, is surprising. A recent study by conducted at IVT by Weis et al. (2011) em-
phasised parking policies, and significant effects on mode choice were established.

Figure 32 Factors encouraging less driving, by country
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7 Determinants of mode choice for frequent trips

In the survey, various attributes of the respondents’ everyday travel were recorded, more spe-
cifically of their trips to work and the most common shopping location. Respondents were
asked to specify their most common mode for reaching those destinations, the duration of
those trips, and the attributes of the available alternatives.

7.1 General trends

As a general trend, Figure 33 shows the influence that household income has on mode
choices. It can be seen that for both commute and shopping trips, respondents travelling by
car tend to be wealthier that those using public transport.

Figure 33 Influence of income on commute and shopping mode shares

45'000

40'000 -

35'000 -
—Commute

30'000

25'000
P11 - C@C ,iEL.
LS00 -{---

-B-Shoppin
10'000 pPing

Average annual household income [€]

11| T L

0 I
Walk Bicycle Public transport  Motorised private
transport

Main mode

For a more detailed analysis of behaviour, the following sections provide analyses of the most
interesting effects on mode choice for commute and shopping trips separately.
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7.2 Commute trips

7.2.1 Mode shares by country

The distribution of the main modes used for commuting to work is shown in Figure 34, again
separately for each of the 11 participating countries. Australia and Canada have the largest
share of car commute trips, while public transport is predominant for work trips in Chile, Ko-
rea and Japan. The share of walking in commute trips is largest in Spain, while bicycle has
the largest share in the traditionally bike affine Netherlands (Pucher and Dijkstra, 2003).

Figure 34 Mode shares for commute trips, by country
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7.2.2 Influence of trip attributes

As Figure 35 shows, the choice of a travel mode for the commute trip is heavily driven by the
corresponding travel time. In 76 per cent of cases where the car is the most often chosen
mode for the commute trip, it is the shortest available alternative (that is, the travel time for
the fastest other available mode is at least 5, and in the majority of cases even more than 30
minutes, longer). On the other hand, respondents travelling by other modes often do so de-
spite there being faster available alternatives (mostly the car). This is a first indicator that

39



people trade off travel time for not commuting by car, be it for environmental, financial or
other reasons.

Figure 35 Main mode for commute trip, by travel time for fastest alternative
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There is a clear difference of travel time distributions between the different modes, as Figure
36 shows. Walk and bicycle are considered viable options practically only for short trips
(where it takes below 30 minutes to get to work by those means). On the other hand, a major-
ity of public transport commute trips are over 45 minutes long. Here, public transport is pre-
ferred to driving, probably because the long trip can be spent at secondary activities (reading,
working, etc.; see for example Ohmori and Harata, 2008, for a corresponding analysis in Ja-
pan). Most car trips fall in the range between 15 and 45 minutes.

Another variable that influences commute mode choice behaviour (and for which a similar ef-
fects has already been shown in the context of car use in Figure 27) is the access time to the
nearest public transport stop. As Figure 37 shows, public transport is the most likely to be
chosen when the access time to the stop is low. The threshold appears to be at 15 minutes,
over which the share of public transport drops off considerably, in favour of higher shares for
the car alternative.
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Figure 36

Distributions of commute travel times, by mode
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Figure 37

Main mode for commute trips, by access time to public transport stop
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7.2.3 Impact of socio-economic characteristics

The socio-economic characteristics of the respondents are evidently of high importance for
their commute mode choices. The influence of the respondents’ activity level in interaction
with their gender is shown in Figure 38 (as both have been shown to influence car use very
significantly, see Figure 24). Students are more likely to commute by public transport than
working adults, in large parts due to their lower car ownership.

Overall, men commute significantly more by car than women (the highest difference being 9
per cent in the category of working adults above the age of 45). This is in line with recent re-
sults for Switzerland (Weis et al., 2009, 2011).

Figure 38 Public transport and car mode shares for commute trips, by activity level and
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7.2.4 Impact of spatial characteristics

As is the case for car use (Figure 26), the spatial type of the respondents’ residential location
has a strong influence on mode choice as well, as is evidenced by Figure 39. While public
transport shares for commute trips are high for respondents living in cities or suburban areas,
it is significantly lower in rural areas. There are, however, vast differences in these trends
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among the 11 participating countries. Especially in Chile and Korea, the share of public
transport among residents of isolated dwellings is very high.

Figure 39 Public transport mode shares for commute trips, by country and residential area
type
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7.2.5 Impact of environmental concern

The influence of environmental attitudes on mode choice is shown in Figure 40. Here, it can
be seen that the influence of environmental concern is quite large. Respondents that are
highly concerned with environmental issues have a significantly different mode choice pro-
file, and a car modal share that is 15 per cent lower than that of the lowest cluster. Interest-
ingly, the trade-off happens only between car and public transport, the modal shares for the
slow modes (walk and bicycle) staying roughly the same across clusters.

An interesting interaction to be considered here is between accepted access time to the public
transport stop (which, on average, has been shown to be around 15 minutes; Figure 37) and
environmental concerns as given by the clusters. An indication of this valuation is given by
Figure 41. While the abovementioned influence of environmental concerns on mode choice is
clearly visible here, the access time level at which the drop-off towards more car use happens
appears to be roughly the same for all three clusters.
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Figure 40 Main mode for commute trips, by environmental concern cluster
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Figure 41 Public transport share in commute trips, by distance to public transport stop
and environmental concern cluster
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7.3 Shopping trips

7.3.1 Mode shares by country

For shopping trips, the trends regarding mode shares is completely different from commute
trips, as the main mode distributions in Figure 42 show. Here, public transport plays practi-
cally no role in any of the 11 countries — a large majority of trips are carried out either by car
or on foot. This is in line with recent Swiss results (Weis et al., 2011), where driving was
shown to be inherently preferred to other modes for shopping trips. The decision for a mode
is influenced by the distance, respectively travel time, to the shop (the corresponding variable
was not available in the data set, though), and probably by the quantity and nature of the pur-
chased goods.

Australia and Canada again have the largest shares of car trips, which may be explained by
shopping opportunities often being located in malls on the outskirts in those countries, as op-
posed to close-by, smaller and specialised shops.

Figure 42 Main mode for shopping trips, by country
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7.3.2 Influence of type of shopping location

The respondents were asked where they shop for food in a normal week, with several possible
answers being offered. Figure 43 shows the shares of main shopping modes for each of the
options.

Expectedly, the share of car trips is highest for respondents who frequently shop at out-of-
town large supermarkets. For local supermarkets, specialist shops, markets and convenience
stores, the modal split shifts towards walking, as those stores are probably in closer distance
to the respondents’ home locations. Overall though, the share of car trips is very high, and
that of public transport and bicycle nearly negligible.

Figure 43 Main mode for shopping trips, by store type
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7.3.3 Other influences

Analogous analyses to those for the commute trips shown in section 7.2 were carried out for
the shopping trips, where the corresponding variables were available. As the main findings
were roughly the same as for the commute trips, with the exception of car mode shared being
significantly higher throughout, the corresponding figures are shown below, but left uncom-
mented.
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Figure 44 Main mode for shopping trips, by access time to public transport stop
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Figure 45 Public transport and car mode shares for shopping trips, by activity level and
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Figure 46 Public transport mode shares for shopping trips, by country and residential area
type
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Figure 48 Public transport share in shopping trips, by distance to public transport stop
and environmental concern cluster
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7.4 Incentives to use public transport more

When attempting to encourage travellers to use their cars less, and to switch to alternative
modes, it is important to know which policies could be applied to encourage such changes.

For the case of public transport, Figure 49 shows which share of the population from each
environmental concern cluster would be encouraged to use public transport more by each
given incentive.

The most important issues overall are convenience (probably related to the access time de-
scribed above), cost and speed, all of which more than 50 per cent of people state as reasons
for not using public transport more often. Of secondary importance are comfort and reliabil-
ity, while security is surprisingly the least influential issue. In total, only 17 per cent of the re-
spondents said that none of the incentives would lead them to travelling more by public
transport; thus, there seems to be an overall willingness to switch transport mode, provided
that the appropriate policies to deal with the main issues be put into place.
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Overall, respondents belonging to the “high” environmental concern cluster would expectedly
more quickly respond to any of the incentives than the others; this again hints at a greater
willingness to adapt behaviour for highly environmentally aware persons.

Figure 49 Factors encouraging more public transport use, by environmental concern
cluster
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8 Summary and outlook

Various indicators of travel behaviour were used in the study that is presented here:
e Car ownership;
e Car use;
e and mode choices for trips to frequently visited locations.

The analyses have shown that these indicators are heavily influenced by socio-economic
characteristics of individuals, the spatial circumstances that they live in (and the inherent
availability and quality of access to the desired destinations by slow modes and public trans-
port), and, to a lesser extent, environmental attitudes and concerns. A summary of the main
effects on car ownership and use is shown in Table 1.

A brief overview has been given of the potential of policy measures and government actions
to reduce car use and encourage the use of alternative modes. Here, availability, affordability
and speed of public transport were identified as the major drivers of a potential change in be-
haviour.

In terms of more detailed policy implications, the analysis presented here is too preliminary
to lead to concrete recommendations. A thorough analysis of policies in place in the individ-
ual countries would have to be carried out in order to determine what possibilities are avail-
able at all. The models from the second stage of the study could then be used to assess the ef-
fects of such scenarios. However, a correct assessment of policy effects would evidently re-
quire a link to the spatial characteristics of the considered region: population structure, avail-
ability of job and other infrastructure, network models for private and public transport, etc.

As a very rough assessment though, from the data that has been analysed for this report, it
appears that policies aiming at incentives for more environmentally friendly behaviour (rather
that penalties for not doing so) are clearly preferred. Investments in public transport infra-
structure are very popular and might lead to further shifts in modal shares, where significant
improvements of that infrastructure is still possible. In the same vein, premiums for buying
less-polluting cars would help as well. The underlying willingness to invest in such cars is
present, as evidenced by the data on the willingness to pay additional costs for electric cars.
However, the lack of infrastructure for using these vehicles still prevents many respondents
from being willing to effectively carry out those investments.
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Further work on the subject should focus on modelling travellers’ behaviour in the context of:
e Discrete choice models of car ownership and mode choice for frequent trips;
e regression models for continuous demand variables, such as car use;

e and structural equations models for a correct representation of the relevant interaction
effects between indicators.

The mode choice models will be limited by the available data — for example, no cost variables
for the chosen and alternative modes were recorded. The alternatives are comparable via
travel times only. This evidently limits the applicability of the data for the computation of key
figures such as values of travel time savings (Hess et al., 2008) or demand elasticities.

However, the models should provide a deeper insight into the significance of the effects dis-
cussed in the present report, when considered jointly rather than separately.
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Table 1 Main effects of socio-economic and attitude variables on car ownership and use

Number of cars Weekly distance
Category Level Per household Per adult driven [km]
- Sample average 1.31 0.58 154.2
country Austraa 166 078 1558
Canada 1.39 0.68 148.2
Chile 0.94 0.35 160.9
France 1.59 0.75 165.7
Israel 1.24 0.53 210.6
Japan 1.24 0.51 78.6
Korea 1.17 0.44 121.8
Netherlands 1.23 0.59 177.0
Spain 1.46 0.60 150.3
Sweden 1.21 0.66 138.1
Switzerland 1.27 0.62 162.8
Female 1.29 0.58 113.9
Activity level Student 124 044 96.8
Working adult < 45 1.32 0.62 172.5
Working adult > 45 1.43 0.61 186.6
Homemaker 1.29 0.56 76.4
Unemployed 1.12 0.51 124.8
Unable to work 1.04 0.53 107.4
Retired 1.25 0.62 111.3
Householdsize 1 071 071 1426
2 1.25 0.64 152.0
3+ 1.49 0.55 157.8
Areatypeof  Majortownfcity 110 048 1366
residential location  Suburban 1.38 0.61 138.2
Small town or village 1.50 0.69 176.3
Isolated dwelling 1.81 0.88 222.1
Environmental ~ high 124 053 1463
concern cluster medium 1.34 0.60 153.7
low 1.39 0.64 170.9
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A 1 Analysis specific to Israel’s national vehicle scrapping
program

In the questionnaire, the respondents from Israel were asked about their knowledge and use of
a national vehicle scrapping program that allows people to sell their vehicles to the state for
about 3°000.- NIS (approximately 825.- US$). As can be seen in Figure 50, over 60 per cent
of the respondents from Israel are aware of that program. Only a very small share has bene-
fited from it though (2.4 per cent), and only 14.6 per cent intend to do so in the future.

Figure 50 Awareness of Israeli respondents of national vehicle scrapping program
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