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Les recherches en matière de gestion des demandes de voyages (GDV) ; à quelques
exceptions près, se rapportent aux interventions de petite échelle dans les pays développés.
Les conditions et le comportement de voyage dans les pays en voie de développement sont
assez différents de ceux des pays développés. Cette situation est influencée notamment par le
revenu, le fait de posséder une voiture, l’état et niveau de développement de l'infrastructure,
etc. Par conséquent les objectifs, les stratégies et les impacts de la gestion des demandes de
voyages (GDV) seront différents. Il y a donc besoin d’amples recherches pour mieux
comprendre ces différences.
Cet article décrit ces différences. Il présente aussi les résultats d'une enquête rétrospective de
250 répondants au Cap, en Afrique du Sud. L’enquête visait à cerner la nature et la portée du
comportement habituel des voyageurs. Ces résultats et les résultats antérieurs sur la variabilité
intra-personnelle des déplacements soulèvent des questions pertinentes sur la capacité des
modèles traditionnels de planification de transport dans l’estimation de l'impact des
interventions en matière de gestion de demande de voyage (GDV). L’article conclut avec des
recommandations concernant les objectifs et les stratégies d’intervention en matière de
gestion des demandes de voyages (GDV) dans les pays en voie de développement.
The literature on Travel Demand Management (TDM); with a few notable exceptions, refers
to small scale interventions in developed countries. Travel conditions and behaviour in
developing countries are significantly different to those in developed countries; e.g. income,
car ownership, level of infrastructure levels, etc. Therefore TDM objectives, strategies and
impacts will be different. Research is needed to understand these differences.
The paper describes these differences. It then discusses the findings of a retrospective survey
of 250 respondents in Cape Town to understand the extent of habitual travel behaviour. These
and earlier findings on intrapersonal variability in the traffic stream raise questions about the
ability of traditional transportation planning models to estimate the impact of TDM
interventions. The paper concludes with recommendations for the objectives and strategies of
TDM interventions in developing countries.
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The contribution of transportation to global warming and the impact of global oil depletion on
transportation highlight the need to manage travel demand. However, to do this successfully,
it is necessary to be able to model the transportation effects of any proposed Travel Demand
Management (TDM) intervention.
Traditional transportation planning models assume that travellers choose the characteristics of
a trip to maximise their utility from each trip. Recent research suggests that travel choices are
based on other processes and that two travel patterns exist among travellers that are not
currently accounted for in traditional transportation planning models. These are intrapersonal
variability from day to day; and habitual travel behaviour that is only reassessed (and
sometimes changed) when major events occur. These events are often outside the
transportation domain.
Furthermore, research and implementation of TDM interventions have usually been
undertaken in developed countries. Conditions are significantly different in developing
countries.
The paper highlights some of the differences between developed and developing countries that
would affect the focus of TDM interventions. It then describes the findings of a retrospective
survey of 250 households in Cape Town and concludes with a discussion on directions for
objectives and the selection of TDM interventions in developing countries.
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There are many underlying social, economic, historical, political and spatial factors that
influence current travel behaviour. Since TDM is generally aimed at car travel, differences in
income, car ownership and modal choice can be used to highlight these differences in travel
behaviour.
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Table 1 shows the annual Gross Domestic Product (GDP) per capita of 20 countries in 1990;
although dated provides evidence of the difference between the GDP/capita of developed and
developing countries.
����� �� ��� ������ ������ �� �� ��������� �� ����� ��������������
Country
Nigeria
Kenya
Senegal
Pakistan
China

GDP/capita
(US$)
701
930
1145
1313
1338

Country
Thailand
Tunisia
Chile
Brazil
Mexico

GDP/capita
(US$)
3821
3840
4813
5346
6225
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Country
United Kingdom
Australia
France
Japan
United States

GDP/capita
(US$)
16144
16484
17278
19062
22537
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India
Cote d'Ivoire
Egypt

1382
1402
2343

South Africa
South Korea

7934
8596
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Figure 1 shows the relationship between vehicle ownership and income for these 20 countries.
The developed and developing countries clearly fit into two distinct groups.
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Table 2 shows the model choice for work trips in Cape Town. What is important is the
change in the modal split from public to private transport when the monthly income/worker is
more than R3000 (i.e. US$600; at that time 1US$ = R5).
����� �� ���������� ���� ��� ������ ������ ����� �����

Private Transport
Public Transport
Non-motorised transport
TOTAL

<501
7.69
78.21
14.10
100.00

Monthly income /worker (R/month)
500 - 1000 1001 - 3000
>3000
5.05
22.78
72.61
80.13
65.11
22.61
14.81
12.11
4.78
100.00
100.00
100.00

Undisclosed
79.75
16.05
4.20
100.00

(In 2003 1US$=R5)

Vasconcellos (1997,252) reported a similar modal shift in Sao Paulo between households
earning less and those earning more than US$900/month. (At the time US$900 was equivalent
to 15 times the minimum salary.)
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Within each country there are individuals and households that can and those that can’t afford
to have and use a private vehicle. Figure 1 showed that the proportion of the population that
can afford a private vehicle is much lower in developing countries than it is in developed
countries (Figure 1). The proportion of that can afford a private motor vehicle is increasing in
developing countries whereas it is more stable in developed countries. Thus in developing
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countries the opportunity for TDM exists to convince those that have become able to afford a
private motor vehicle to not changing their travel habit by acquiring one and using it. Whereas
in developed counties the focus of TDM interventions would be to convince current private
vehicle users to use public transport more frequently.
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There are many types of TDM interventions and TDM has many objectives. While all the
objectives are relevant at any point in time, external factors promote some objective more than
others at specific points in time; for example:
�
In the late 1960’s, TDM strategies were aimed at reducing peak period car travel in an
attempt to reduce the demand for more road space.
�
After the 1973 fuel crisis, TDM strategies were aimed at getting car users to use public
transport to reduce the amount of fuel that needed to be imported.
�
In the 1980’s, major cities were experiencing serious air pollution and smog, and TDM
strategies were aimed at reducing the amount of vehicle-km travelled.
�
In the late 1990s and more recently because of increasing policy concerns for climate
change; TDM strategies are being sought to reduce gas emissions, by reducing vehicle
travel; to reduce the rate of global warming.
�
In 2007, and more so in 2008, the fuel crisis has returned to prompt TDM strategies to
reduce vehicle travel.
Thus the primary objective of TDM is to reduce the amount of vehicle travel though more use
of public transport and non-motorised modes. TDM strategies have other objectives as well,
such as increasing equity between rich and poor, reducing the relative disadvantages of modes
relative to the private car, traffic safety, etc.
���
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The 4-step transportation model is well established. It was developed to predict the amount
of road space (and later the amount of public transport service) required so that this amount
could be provided. Conceptually, it assumes that travellers attempt to maximise their utility in
making a specific travel choice. It has been argued that travel decisions might not be made on
this basis; but rather:
a)
by finding an alternative that satisfices the traveller (Ortuzar and Willumsen,2002); or
b)
identifying the alternative that requires the least effort to find (Zipf,1949) or to
implement (Gärling,2005).
Another approach holds that deliberate travel behaviour is replaced by habitual travel
behaviour (referred to as ‘preference-based’ and ‘script-based’ behaviour respectively) (e.g.
Aarts et al,1997, Fuji and Gärling, 2001, and Prillwitz and Lanzendorf, 2007). The habitual
behaviour would be reassessed and possibly changed when the traveller is faced with ‘life
shocks’ or ‘life events’. These events include changes in work location, having children,
changing daily activity patterns (van der Warden and Timmermans, 2005), residential location
and mode availability (Verhoeven et al, 2005).
In a viability study of a toll road, Saleh and Farell (2005) found that the extent of travel habit
significantly affected the acceptability of toll fees. Therefore to model the effect of TDM
interventions, models must also be able to account for habitual behaviour.
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Another complicating factor is that the car plays a major role in society; especially in defining
‘middle class’. Vasconcellos (1997,254) highlighted that state sponsored growth in the ‘middle
class’ brings with it the need to have and use a private vehicle. Being ‘middle class’ translates
into a lifestyle that includes living in a suburban house, children in private schools outside of
the residential area, after-school activities, private doctors rather than local clinics, more
leisure time, etc. A family can only have an adequate space-time budget if a private vehicle is
available to travel between these activities. Gärling (2005) confirms this in pointing out that as
the daily pattern of activities of a household becomes more complex, the more the household
needs to use a private vehicle to fulfil them.
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From the preceding discussion it becomes obvious that we need to understand the degree of
habitual behaviour and intra-personal variability to improve our ability to predict the impacts
of a TDM intervention.
To this end studies have been done in Cape Town on both intra-personal variability (Del
Mistro and Behrens, 2008) and habitual travel behaviour, which is the subject of this paper.
In 2006, one worker was interviewed from each of 250 households selected randomly from
three suburbs in Cape Town. The households were selected on the basis that they had access
to public transport and that there was a worker in the household who earned more than
R3000/month. This is the range in which private vehicles become more prevalent; and the
modal split changes from a majority using public transport to a majority using private
transport. The survey were conducted through Computer Aided Personal Interviews (CAPI).
Table 3 shows the characteristics of the 250 persons interviewed.
����� �� ��������������� �� ��� ����������� �������� �� ��� �������
Race
#
Income
#
Car ownership
#
Gender
#
Age
#

Black
83
<R3000/m
31
0 vehicles
107
Male
125
18-24 years
38

Coloured
153
R3001-R4000
36
1 vehicle
88
Female
125
25-34 years
69

Indian
7
R4001-R5000
37
2+ vehicles
55

White
7
R5001-R6000
48

35-44 years
62

45+ years
81

>R6000
98

Respondents were asked when they had considered changing and had changed one of the
following aspects of their travel behaviour:- home address, work place, mode, time of
departure, and in the case of private vehicle owners their route and their participation in a lift
club. Respondents were also asked to indicate what had prompted them to consider making a
change and to make the change.
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Table 4 shows the number of respondents that replied that they had changed, and the
percentage frequency of time since they had changed and the average time since the last
changes.
����� �� ���������� ��������� �� ������� �� ������ ��������������
Departure
Route*
Mode
Time
Respondents that changed
126
173
68
65
96
Last Month
0.79
4.05
7.35
0.01
4.17
2-3 Months Ago
7.14
4.62
5.88
22.22
6.25
4-6 Months Ago
4.76
5.20
5.88
11.11
5.21
7-12 Months Ago
3.17
11.56
11.76
11.11
8.33
1-2 Years Ago
11.11
19.65
26.47
11.11
22.92
3-5 Years Ago
25.40
20.81
14.71
22.22
22.92
6-10 Years Ago
14.29
16.18
16.18
11.11
17.71
11-15 Years Ago
11.90
8.09
8.82
0.01
5.21
16-20 Years Ago
10.32
2.31
0.01
11.11
4.17
21-25 Years Ago
7.94
4.05
1.47
0.01
2.08
> 25 years Ago
3.17
3.47
0.01
0.01
1.04
Average time since last change (years)
8.76
6.16
4.41
4.12
5.05
* Route information included for completeness; reported change frequency was low due to question wording
Home

Work

The average time since the last change can be taken to be the half life of the frequency of
change. Therefore the study found that on average respondents changed home address every
17.5 years, work place every 12.3 years, departure time every 8.8 years and mode every 10.1
years.
The reported frequency of change in route and in departure time is considered to be too low
when compared to other studies. Cherrett and McDonald (2002) and Del Mistro and Behrens
(2006, 2008) found that 50% of motorists were not seen on the same route in the peak period
on the following day. In the experiment leading to this study Ghoor (2006) found the times
since changing departure time and route time were 1.6 years. She found that the respondents
reporting a change accounted for 93% and 77% for time and route; compared with 27% and
26% in this study.
(The data on change of route are included for completeness because 75 % reported that they
had never changed their route and only 9 respondents reported the time since route change.
These responses have been ascribed to how the question was worded; in that it referred to
“usual” route (Behrens and Del Mistro, 2008). How to word questions related change in
‘habitual’ behaviour in retrospective surveys is the subject of future research.)
���
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Table 5 shows the average time that respondents reported they had most recently considered
a change but did not.
����� �� ������� ���� ����� ������� �� ������ ��������������� ���� ����������
Work
3.97

Average time since last considering change (years)

Departure Time
1.45

Mode
2.71

Assuming that time since change was considered most recently is the half life of average
frequency, it can be seen that on average respondents considered changing work place every 8
years, departure time every 2.9 years and mode every 5.4 years.
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Respondents were asked to report what had prompted them to change their “usual” travel
behaviour and what had prompted them to consider changing when they had not changed. The
250 respondents responded as follows:
a)
141 reported changing their home address. 57.5 Percent of the factors that were
reported to have prompted a change in home address were related to the family (e.g.
got married (19.4%), change in family size (11.3%), bought their first house (15.1%));
38.7% related to the home itself (e.g. to move to a better area (16.5%), closer to work
(16.5%)) and 5.7% reported that the reason was to be closer to public transport.
b)
173 reported changing their work address. 68.2 Percent of the factors reported to have
prompted a change of work address were career related (e.g. 16.8% started a new job);
and 24.3 % were company related (e.g. the offices of 16% had relocated ).
c)
249 respondents reported having considered changing their place of work. 70 Percent
of the reasons given related to attempts to improve their career, 17.7 % referred to
changes at the company and 7.6% related to transport issues.
d)
119 reported changing their mode of transport. 26.9 Percent of those that changed did
so because of a change in the travel context (e.g. changed home address (4.3%);
changed job (8.5%); and conditions changed at work (6.8%)); 65.5% changed because
the new mode was better (e.g. convenience (34.5%), cost (10.1%), only alternative
(10.1%) safety (8.4%) and travel time (3.4%)); and family related issues accounted for
only 5% of the responses.)
e)
224 respondents reported that they had considered changing mode. 14.3 Percent of the
reasons given were related to change in the transport context and 78% were because
they thought an alternative mode might have an advantage.
f)
74 reported that they had changed departure time. Of these, 47.3% were prompted by
changes in the conditions between home and work, 16.2% by the need to be punctual,
16.2% because conditions had changed at work; 6.8% because they had changed mode
and 4.1 % because conditions in the family had changed.
g)
130 respondents had reported that they had considered changing their departure time.
28.5% had considered a change to be more punctual, 26.9% because home to work
conditions had changed, and 9.2% because work conditions had changed.
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Table 6 shows the frequency of trigger types (i.e. family, work, transport and other) that
prompted change in one of the four aspects of travel behaviour of the respondents. It is
interesting to note that, with the exception of travel mode, changes in the other three travel
components were not significantly affected by transport conditions. Thus TDM interventions
based on the transport aspects that are usually within the ambit of the transport authority may
not be very effective.
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Home address
Work place
Mode
Departure time
(1)
(2)
*

���

Total
141
173
119
74

Changed because of trigger related to:
Family
Work
Transport
57
19
118*
42
6
2
79
3
59
5

Other
57 (1)
7
38 (2)
-

Improve housing conditions
Change in transport context
Career improvement included

���� ������� ������� �� ������ ���������

Table 7 shows the average times between changes in travel behaviour prompted by each type
of trigger. This would suggest fairly long intervals between when triggers would prompt a
change. Even for transport related triggers the frequency was found to be about 10 years. This
suggests that there is a long term underlying habitual travel behaviour. This represents an
inertia to change. This habit or inertia to change is not accounted for in traditional
transportation planning models.
����� �� ��������� �� ������� �� ������ ��������� �� ������� ���� �������
Transport component
Home address
Work place
Mode
Departure time
(1)
(2)
*

All
17.1
11.6
10.0
7.8

Average frequency of changes (years)
Family
Work
Transport
Other
15.2
9.5
22.1 (1)
11.9*
11.6
7.9
1.7
10.6
9.1 (2)
6.5
7.8
9.3
-

Improve housing conditions
Change in transport context
Career improvement included

The lengths of time between changes shown in Table 7 are not reflected in surveys to
ascertain the variability in traffic streams. Del Mistro and Behrens (2008, 5) found that only
51.9%, 31.2% and 52.8% of vehicles using a route from residential area, arterial road and the
route into the CBD of Cape Town in the morning peak 90 minutes of one day would do so
again on the following day. Similar variability in traffic have been reported by Bonsall et al
(1983,1984) and Cherrett and MacDonald (2002). These were studies of private vehicle travel
and might only indicate route change and departure change; rather than origin or destination
or mode changes. This intrapersonal variability is also not accounted for in transportation
planning models.
���
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It might be argued that the purpose of traditional transportation planning models is to ‘predict’
future demand so as to ‘provide’ sufficient road space or public transport capacity. But if the
impacts of TDM interventions are to be assessed before implementation, models will need to
account for intrapersonal variability and the habitual nature of travel behaviour.
What is evident in the findings of the study is how many of the events that prompt change or
considering change in travel behaviour are outside the ambit of the transportation profession.
These are summarised in Table 8. What this means is that if TDM measures are to be
10
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changing transport behaviour. Many of these are occurring at changes in the family life cycle
and at work.
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Transport component
Home location

Work place
Travel mode

Departure time

Change
Got married
Changed household size
Bought first home
Sought a better area
Started new job
Work place relocated
Got married
Changed home location
Gained or lost a car
More convenient
Cost (among lower income)
Change in home – work circumstances
Punctuality
Work circumstances changed

Consider change
(Not asked)

Career improvement
Company related
More convenient
Less costly
Change in transport context
Safety issues
Change in home – work
circumstances
Punctuality

Thus information about the opportunity for more desirable transport behaviour should be
targeted at individuals making these changes. So for instance:
a)
When an individual or household is changing home address, would be the time to
provide information on public transport services in the area, car pooling and the
closest education, retail, medical and leisure facilities. It would be even better if this
information was provided before the new home is selected so that transport
implications are included in the decision. Another time for providing information
about transport implications is when there is an increase or decrease in the family
which could result in the need for more or less home space and a possible change of
home address.
b)
When children begin or end their school careers, the household travel needs will also
change; and information could be provided to show the opportunities for more
desirable transport behaviour.
c)
Similarly, information of public transport services should be provided before and
when an individual changes his/her place of employment.
The final point that would affect the choice and implementation of TDM strategies in
developing countries is the growth in the number of households obtaining their first motor
vehicle. Thus, while the focus in developed countries is to convince current car users to
change to public transport, the objective in developing countries is to convince current users
of public transport and non-motorised modes to continue to do so; for as long as possible.
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From the preceding discussion, the following directions emerge for the implementation of
TDM interventions in developing countries:
a)
The objective of TDM in developing countries should be on retaining users of public
transport and non-motorised modes; rather than focussing interventions only on
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c)

d)

attracting current car users to public and non motorised modes; as is the case in
developed countries.
It needs to be recognised that increasing affluence in developing countries allows
families to own a motor vehicle and to use it. This is often seen as an integral part of
becoming ‘middle class’. Being ‘middle class’ implies a significant change in life
style. This lifestyle is generally one in which the time-space demand cannot be met
without a private vehicle. In these conditions, TDM interventions should be aimed at
redefining the extent of private vehicle use required to be ‘middle class’; and to create
a land use pattern, particularly for education, retail, medical and leisure, that
minimises the need for private vehicle travel and yet be able to meet many ‘middle
class’ aspirations.
Since travel behaviour is generally habitual and punctuated by events that prompt a
reassessment of travel behaviour; TDM measures need to be aimed at those who are
reassessing their transport alternatives because of these events (e.g. getting promoted,
moving house, increasing or decreasing household size, changing the location of work
or education). Information on preferable transport solutions and on activity choices
that have preferable transport components needs to be made available to those
reassessing their travel behaviour.
Transportation models need to be developed that can account for intrapersonal
variability and the habitualness of travel behaviour; if they are to be used to assess the
transportation impacts of TDM interventions.

It becomes clear that TDM interventions need to be implemented in fields beyond the domain
of transportation; taking advantage of events that prompt the reassessment of travel behaviour.
These interventions will include the supply of easily accessible information on travel options,
and influencing the scale, location and accessibility of work, education, retail, medical and
leisure activities in relation to the location of the home so that these minimises the need and
use of private, and even public, motorised transport.
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