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Abstract 
Travel demand management (TDM) strategies continue to receive attention in recent years as a means 

of managing congestion in cities and promoting more sustainable transport systems. Most TDM 

measures focus on effecting travel behaviour change amongst commuters. Clearly such measures are 

likely to have the greatest impact when targeted at commuters most receptive to changing their travel 

behaviour at the right time. The study of commuters in order to understand their travel behaviour 

patterns, when they are most open to change and what causes them to change, is therefore imperative 

in drawing up effective TDM strategies. Also important is identifying the period within which 

commuters are deliberating and seeking information in order to change their mode of transport.  

 

Many studies have been conducted, in various contexts, to understand the dynamics of travel 

behaviour change. Some studies have argued travel behaviour to be rational, thus, an individual 

engage in active deliberation when ever there is a mode use choice decision problem. These studies 

suggest variability in travel patterns. Other studies have argued travel behaviour to be habitual in 

nature and characterised by non-deliberative repetition travel decisions. They argued that deliberate 

reappraisal of travel choices generally occur when triggered by ‘key life course events’ or ‘life 

shocks’. Such habitual behaviour suggests fairly stable travel patterns in a city’s transport network. 

The process through which the individual goes through in making a mode use change decision when 

triggered by ‘key life course events’ however remain largely unexplored.  

 

This study, through the use of a qualitative mobility biography survey, firstly investigated the 

proposition that commuters in Cape Town engage for long periods of time in non-deliberative habitual 

mode choice behaviour while exhibiting considerable levels of intra-personal variability. These non-

deliberative habitual mode use choice behaviours were posited to change when infrequent key life 

course events or incidents induce deliberation. Average duration between mode use changes among 

commuters was found to be about six years, confirming the habitual nature of mode use choice – 

especially among private vehicle users. Variations were, however, found in other attributes of travel 

choices such as departure time and route choice. Changes in mode use were observed to be in all 

directions, with the net change over the long-term being from public to private transport – an 

indication of ‘asymmetric churn’. Key life course events found to cause mode use changes included 

changes in employment, changes in residential location and car ownership.  
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The study then investigated the process a commuter goes through in making mode use changes when 

experiencing one of these three major life course events. The time when commuters start to deliberate 

on mode use change and seek information was investigated. Commuters were found to start 

deliberating on mode use changes and seek information about thirty and twenty-five days before the 

life course event occurs respectively and stopped about a day after. Information sought after during 

deliberation included; operational cost, comfort, travel time, convenience of mode use and safety. 

Commuters, however thought more about what they would gain by changing mode rather than what 

they would lose.  

 

The study concludes by recommending travel demand management strategies to be targeted at 

commuters that are about to experience a life course event and not after, as it may be too late. 

Information aimed at changing mode use choices from private to public transport should lay emphasis 

on what commuters would gain by changing to public transport rather than what they would lose. 

Information such as travel cost, travel time, convenience, safety, environmental and health impacts 

may be included in the design of information packs.  

 



iv 

Acknowledgements 
This doctoral degree research and dissertation was funded by the Volvo Research and Educational 

Foundation (VREF) and forms part of a broader research programme conducted by the African Centre 

of Excellence in Non-motorised Transport Studies (ACET, www.acet.uct.ac.za). The financial support 

provided by VREF is gratefully acknowledged.  

 

I am most thankful to God Almighty for the protection and guidance through this phase of my life and 

the continual protection over my life.  

 

I am very grateful to my supervisor, A/Prof. Roger Behrens for the support, assistance and guidance in 

carrying out this study. I am also grateful to all the other staffs in the department of Civil Engineering 

for making my stay in Cape Town a memorable one. A special mention to Rowen Geswindt for all the 

smiles and encouragements you offered.  

 

To my numerous colleagues in the department, I say thank you for the various supports and 

encouragements you offered in your own ways.  

 

Last but not the least, I am grateful to my family for supporting me in all aspects of my life. To my 

mother, Lydia Boateng, my wife, Afua Appea, I say thank you for your support. To my baby girl, I 

dedicate this work to you.  

 

 



 

v 

Table of contents 

	
Declaration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 	
Abstract  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i i 	
Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iv 	
List  of f igures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vii i 	
List  of tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ix 	
List  of Acronyms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x 	
Chapter 1. 	 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 	

1.1.	 General Introduction .................................................................................................................. 2	
1.2.	 Research Problem ...................................................................................................................... 3	
1.3.	 Research Objectives and Questions ........................................................................................... 6	
1.4.	 Study Area .................................................................................................................................. 7	

1.4.1.	 Physical Characteristics ...................................................................................................... 7	
1.4.2.	 Public Transport in Cape Town .......................................................................................... 7	
1.4.3.	 Trends in Mode use ........................................................................................................... 11	

1.5.	 Thesis Structure ........................................................................................................................ 13	
Chapter 2. 	 Travel Behaviour Theories and  Patterns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 	

2.1.	 Introduction .............................................................................................................................. 16	
2.2.	 Theories Explaining How Behaviour Choices are Made ......................................................... 18	

2.2.1.	 Rational Choice Theories .................................................................................................. 18	
2.2.2.	 Habit Formation Theory .................................................................................................... 21	

2.3.	 Theories Explaining What Factors Affect Choice-making ...................................................... 23	
2.3.1.	 Theories of Reasoned Action and Planned Behaviour ...................................................... 24	
2.3.2.	 Theory of Interpersonal Behaviour ................................................................................... 26	
2.3.3.	 Norm Activation Theory ................................................................................................... 28	

2.4.	 Theories Explaining When Travel Behaviour Change Occur ................................................. 30	
2.4.1.	 Cognitive Dissonance Theory ........................................................................................... 30	
2.4.2.	 Stages of Change Model ................................................................................................... 32	

2.5.	 Theories Explaining How Decision-makers Respond to Behaviour Change Interventions .... 33	
2.5.1.	 Self-Perception Theory ..................................................................................................... 33	
2.5.2.	 Goal Setting Theory .......................................................................................................... 35	

2.6.	 Travel Behaviour Change Experiments ................................................................................... 37	
2.7.	 Summary and Conclusion ........................................................................................................ 45	



vi 

Chapter 3. 	 Travel Behaviour Patterns – Insights from Qualitative Mobili ty 
Biography……...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49 	

3.1.	 Introduction .............................................................................................................................. 50	
3.2.	 Dynamics of Travel Behaviour Patterns .................................................................................. 51	
3.3.	 Research Question and Proposition .......................................................................................... 53	
3.4.	 Research Method ...................................................................................................................... 53	

3.4.1.	 Survey Instrument Design and Data Collection ................................................................ 54	
3.4.2.	 Analysis ............................................................................................................................. 66	

3.5.	 Results ...................................................................................................................................... 66	
3.5.1.	 Descriptive Analysis ......................................................................................................... 66	
3.5.2.	 Short term Dynamics ......................................................................................................... 67	
3.5.3.	 Long term Dynamics ......................................................................................................... 69	

3.6.	 Discussion ................................................................................................................................ 77	
3.6.1.	 Variability of Different Mode Use Choice Attributes ....................................................... 77	
3.6.2.	 Effect of Life Course Events on Mode Use ...................................................................... 78	

3.7.	 Conclusion ................................................................................................................................ 79	
Chapter 4. 	 Mode-Use Choice -   An Exploration of the Deliberation Process . . . . . . . . .  81 	

4.1.	 Introduction .............................................................................................................................. 82	
4.2.	 Mode Use Choice: Effect Of Habit On Decision Making ....................................................... 83	
4.3.	 Research Questions .................................................................................................................. 85	
4.4.	 Research Method ...................................................................................................................... 85	

4.4.1.	 Survey Instrument Design and Data Collection ................................................................ 86	
4.4.2.	 Analysis ............................................................................................................................. 91	

4.5.	 Results ...................................................................................................................................... 91	
4.5.1.	 Descriptive Analysis ......................................................................................................... 91	
4.5.2.	 Mode Use Changes Among Respondents ......................................................................... 94	
4.5.3.	 Attitude Towards Mode Use and Mode Use Change ...................................................... 108	

4.6.	 Discussion .............................................................................................................................. 113	
4.6.1.	 The Process of Breaking Mode Use Choice Habits ........................................................ 113	
4.6.2.	 Inter-relation Between Life Course Events ..................................................................... 115	
4.6.3.	 Attitude Towards Mode Use Before and After Change .................................................. 116	

4.7.	 Conclusion .............................................................................................................................. 117	
Chapter 5. 	 Synthesis and Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  119 	

5.1.	 Introduction ............................................................................................................................ 120	
5.2.	 Main Findings ........................................................................................................................ 121	
5.3.	 Implications of Results for TDM Design and Implementation in Cape Town ...................... 128	
5.4.	 Contributions of the Thesis .................................................................................................... 132	
5.5.	 Limitations of Research ......................................................................................................... 134	
5.6.	 Recommendations for Future Studies .................................................................................... 134	



 

vii 

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137 	
Appendix A: Mobili ty Biography Survey Questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147 	
Appendix B: Life History Calendar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 	
Appendix C: Commuting History Calendar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 	
Appendix D: Travel Diary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 	
Appendix E: Mobili ty Biography Survey Questionnaire – Deliberation . . . . . . . . . . . . . . . .  162 	
Appendix F: Deliberation Calendar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 	
Appendix G: Ethics in Research Clearance – Mobili ty Biography Survey . . . . . . . . . . . .  176 	
Appendix H: Ethics in Research Clearance – Deliberation Survey . . . . . . . . . . . . . . . . . . . . . . .  177 	
 
 

 



viii 

List of figures 
Figure 1-1: Household car ownership against income (SA DoT 2012 p. 42) .......................................... 4	
Figure 1-2: MyCiTi Bus and MetroRail Network .................................................................................. 10	
Figure 1-3: Motorised mode share of daily passenger trips entering the Cape Town central business 
district [data from Transport for Cape Town (2013)] ............................................................................. 12	
Figure 1-4: City-wide motorised mode use share for work trips (Adjei, Behrens et al. 2014) .............. 12	
Figure 2-1: Model of script-based choice development (Gärling, Fujii et al. 2001) .............................. 22	
Figure 2-2: Theories of reasoned action and planned behaviour (Ajzen and Fishbein 2005) ................ 25	
Figure 2-3: Theory of interpersonal behaviour (Reproduced from Jackson 2005) ................................ 28	
Figure 2-4: Norm activation model (adapted from Jackson 2005) ......................................................... 29	
Figure 2-5: Cognitive dissonance theory (adapted from Joy 2016) ....................................................... 31	
Figure 2-6: Stages of change model (Prochaska and DiClemente 1986) ............................................... 32	
Figure 2-7: Self-perception theory (Author) .......................................................................................... 34	
Figure 2-8: Elements of Goal Setting Theory (adapted from Locke and Latham 2002) ........................ 36	
Figure 3-2: Spatial distribution of respondents ...................................................................................... 67	
Figure 3-3: Observed short-term variability in different attributes of work trips .................................. 69	
Figure 3-4: Mode use changes among current private transport users (1965 - 2010) ............................ 75	
Figure 3-5: Mode use changes among current public transport users (1965 - 2010) ............................. 75	
Figure 3-6: Mode use changes among current non-motorised (walk) users (1965 - 2010) .................... 76	
Figure 3-7: Mode use share of respondents (2000 - 2010) ..................................................................... 77	
Figure 4-1: Influence of life event on habits, awareness, information seeking and deliberation: adapted 
from Klöckner (2004) ............................................................................................................................. 84	
Figure 4-3: Age pyramid among respondents ........................................................................................ 93	
Figure 4-4: Spatial distribution of respondents' residential neighbourhoods ......................................... 93	
Figure 4-5:  Variabilities in travel choices before and after the occurrence of a life course event ........ 96	
Figure 4-6: Word cloud: Main reason for acquisition of private transport ............................................ 98	
Figure 4-7: Information gathering among respondents ........................................................................ 101	
Figure 4-8: Word Cloud: Things respondents thought they would gain by changing to either private or 
public transport ..................................................................................................................................... 102	
Figure 4-9: Word Cloud: Things respondents thought they would lose by changing to either private or 
public transport ..................................................................................................................................... 102	
Figure 4-10: Information considered during decision-making process ................................................ 103	
Figure 4-11: Window of opportunity for respondents that acquired their first car .............................. 106	
Figure 4-12: Window of opportunity for respondents that changed residence .................................... 107	
Figure 4-13: Window of opportunity for respondents that changed job location ................................ 107	
Figure 4-14: Word Cloud: Thoughts about mode of transport before using them ............................... 110	
Figure 4-15: Word Cloud: Thoughts about mode of transport after using them .................................. 111	
Figure 4-16: Attitude toward private and public transport ................................................................... 113	
Figure 4-17: Influence of life event on habits, awareness, information seeking and deliberation: 
Improved version .................................................................................................................................. 115	
 



 

ix 

List of tables 
Table 1-1: Proportion of trips by purpose (based on NHTS 2013 data) .................................................. 5	
Table 1-2: Summary of public transport service features ...................................................................... 11	
Table 2-1: Categorisation of behaviour and behaviour change theories ................................................ 17	
Table 3-1: Socio-demographic characteristics of sample respondents .................................................. 67	
Table 3-2: Respondents with mode variability ....................................................................................... 69	
Table 3-3: Mean duration between sustained mode use changes ........................................................... 70	
Table 3-4: Life course events (LCE) triggering mode use changes ....................................................... 71	
Table 4-1: Reasons for non-response ..................................................................................................... 92	
Table 4-2: Demographic characteristics among respondents ................................................................. 92	
Table 4-3: Frequency of mode use ......................................................................................................... 94	
Table 4-4: Latest life course events and modes of transport respondents changed to, n=250 ............... 99	
Table 4-5: The interconnectivity of life course event occurrence (percentage, n=47) ......................... 100	
Table 4-6: Satisfaction about amount of information gathered ............................................................ 101	
Table 4-8: Experience about mode use ................................................................................................ 108	
  



x 

List of Acronyms 
BRT Bus Rapid Transit 

CBD Central Business District 

CDT Cognitive Dissonance Theory 

EHC Event History Calendar 

GABS Golden Arrow Bus Services 

GST Goal Setting Theory 

HFT Habit Formation Theory 

LCE Life Course Event 

NAT Norm Activation Theory 

PBC Perceived Behavioural Control 

PT Prospect Theory 

RCT Rational Choice Theory 

SA DoT South African Department of Transport 

SCM Stages of Change Model 

SPT Self-Perception Theory 

TBC Travel Behaviour Change 

TDM Travel Demand Management 

TIB Theory of Interpersonal Behaviour 

TPB Theory of Planned Behaviour 

TRA Theory of Reasoned Action 

VTBC Voluntary Travel Behaviour Change 

 

 

 

  



 

1 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 1.  Introduction 
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1.1.  General Introduction  
Transportation involves the movement of people and goods between activity points. It has a direct 

impact on the development of a city and country as a whole, both socially and economically (World 

Bank 1996; Murray, Davis et al. 1998; Gwilliam 2002). A good transportation system promotes 

development, sustainability and equality. The continual increase in the use of private cars – which 

typically have a low occupancy rate – however, leads to increase in congestion on the roads given a 

constant road capacity. Increases in congestion have been related to undesirable effects such as 

increase in traffic crash rates, noise pollution, air pollution and increase in fuel usage (Gwilliam 2002; 

Martens 2004; Beirão and Sarsfield Cabral 2007; Banister 2008). It also increases travel times and 

delays, restricting inhabitants’ mobility between activity points. These hamper city development – 

socially, economically and environmentally.  

 

It is therefore of no surprise that efforts in reducing congestion on our roads have been of major 

concern for most transport planners and city managers alike. Conventionally, transport planners have 

resorted to the construction of new roads or the expansion of existing roads as a means to managing 

congestion (Owens 1995). These supply-side strategies have, however been seen to solve the problem 

of congestion only for a short term as they induce more traffic, in particular car use in the long term 

(Owens 1995; Goodwin 1996; Litman 2001; Noland 2001; Gwilliam 2002; Tiwari 2002). The long-

term failure of this unsustainable policy – predicting and providing for traffic – has led to a shift to 

more sustainable policies centred on travel demand management (TDM).  

 

Travel demand management (TDM) involves the application of policies aimed at changing peoples 

travel behaviours in order to reduce the demand for single occupancy car ridership, and to effect shifts 

toward public and non-motorised travel mode use. These range from strategies such as spatial planning 

of activity locations, the provision of alternative modes of transport, creation of awareness and the 

formulation of policies such as flexiwork, tele-work etc (Anderson, Kanaroglou et al. 1996; Meyer 

1997; Badoe and Miller 2000; van Wee 2002; Litman 2003; Loukopoulos 2007; Gordon 2008). There 

have been several classifications of TDM strategies by different authors (see Litman 2003; May, 

Jopson et al. 2003; Loukopoulos 2007). Among them is Steg (2003), who grouped the strategies into 

two broad categories – structural and psychological. Structural strategies comprise of physical 

changes, financial-economic stimulation and legal regulations, aiming at changing the context within 

which a decision is taken. Mode use changes arising as a result of structural strategies are mostly non-
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voluntary even though decisions are sometimes left to the individual. Psychological strategies on the 

other hand involve the provision of information and education aimed at changing perceptions, beliefs, 

attitudes and values through the creation of awareness. These psychological strategies may also be 

deemed voluntary measures as mode use changes are left to the discretion of the recipient without 

external stimuli.  

 

1.2.  Research Problem 
Private car modal share in most African cities may not be as high as that of European and American 

cities and this may be partly due to the low economic status of most African cities.  Income levels have 

been observed to correlate positively to car ownership and use, even though non-linear (Button, Ngoe 

et al. 1993; Dargay 2001; Dargay, Gately et al. 2007; Ecola, Rohr et al. 2014).  This is no different in 

the case of South Africa, where increase in income increases the potential of car ownership (Figure 

1-1). Car ownership has been observed to increase rapidly among middle-income earners. Button, 

Ngoe et al. (1993) argued car ownership may increase at any given income level over a period of time. 

Car ownership is thus bound to increase in the future even if income levels do not increase. Private car 

ownership is therefore expected to increase rapidly in the coming years as economic fortunes of most 

African countries increases. Without the provision of appropriate TDM strategies, private car use is 

also expected to increase.  
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Figure 1-1: Household car ownership against income (SA DoT 2012 p. 42) 

 

Like in other African cities, car ownership and usage in Cape Town is on the increase. The city’s car 

ownership as reported through the number of vehicles registered as light passenger vehicle has been 

growing at an approximate rate of about 2-4% a year from 2001 to 2013 (Transport for Cape Town 

2013; Behrens, Adjei et al. 2015). This growth trend in traffic volumes has led to some undesirable 

side effects on the city such as: congested roads resulting in increase of the peak period to about three 

hours, increase in crash rates, noise and air pollution (City of Cape Town 2009b). This trend in traffic 

volume increase over the years is reflected in the congestion index as reported by TomTom 

International BV (2018) over the years. They have reported an increase in congestion level – defined 

as the delays experienced by drivers as compared to the free flow travel time – from 24% in 2011 to 

35% as of 2016. Delays were reported to be 75% and 67% of free flow travel time in the morning and 

evening peak hours respectively.  

 

Data from the National Household Travel Survey (NHTS) carried out in 2013 revealed usual work 

place and educational institutions as major generators of trips, contributing about 34% of all trips 

made, including trips to home. Excluding trips to home (which include trips from all generating 

points) revealed work and education as the major trip generators, contributing about 56% of all trips in 

Cape Town (Table 1-1).  
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Table 1-1: Proportion of trips by purpose (based on NHTS 2013 data) 

Trip Purpose Total  Number of 

Trips 

% (including 

home trips)  

% (excluding 

home trips) 

Usual work place 3236 19 31 

In the course of work/business 479 3 5 

To take someone else somewhere 496 3 5 

Educational institution 2584 15 25 

Shops 955 6 9 

Looking for work 262 2 3 

Traditional healer 166 1 2 

Church 427 2 4 

Home 6937 40  

Other trips to facilities 421 2 4 

Total (including home trips) 17264 100  

Total (excluding home trips) 10327  100 

 

 

To pursue a more sustainable transportation path for the city and reducing negative impacts of 

transport, the city developed a Travel SMART programme (www.capetown.gov.za/en/TravelSMART) 

- aimed at assisting large employers to encourage their employees to use more sustainable modes of 

transport – as part of its integrated transport plan (The Sustainable Transport Unit 2012). Included in 

the city’s vision is the provision of a transportation system that provides for the mobility needs of the 

economically disadvantaged, discouraging the use of unsustainable modes of transport such as private 

cars (single occupancy vehicles) and promoting the use of public and non-motorised transport. 

Transport demand management (TDM) strategies may thus be of importance in the promotion of 

public and non-motorised transports.  

 

TDM strategy formulations – especially those involving voluntary measures – have been seen to be 

difficult tasks. This is so because of the variety of factors affecting behaviour and the difficulty in 
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changing behaviour itself (Jackson 2005). TDM measure transferability from one city to the other is 

also limited due to the difference in city and its inhabitants’ characteristics. For a TDM strategy to be 

effective in changing behaviour, it should incorporate factors that influence the targeted behaviour 

(Steg 2003; Jackson 2005). In view of this, adopted TDM strategies should be contextualized, taking 

into consideration the factors influencing car use and preventing public transport use in its formulation 

and implementation. A robust understanding of the dynamisms of travel behaviour – how choices are 

made, what factors influence choice, when change occur and how people respond to interventions – 

are therefore necessary in the formulation of appropriate TDM measures.  

 

TDM strategies, in the African context should not only aim at changing behaviours from car to public 

transport use but also aim at encouraging the continues use of public transport even if passenger 

economic status increases.  

 

1.3.  Research Objectives and Questions 
The research had two main objectives. The first objective was to test the proposition that commuters in 

Cape Town engage for long periods of time in non-deliberative habitual mode choice behaviour while 

exhibiting considerable levels of intra-personal variability. These non-deliberative habitual mode 

choice behaviours are posited to change when infrequent key life course events or incidents induce 

deliberation. This establishment of the habitual nature or variability of mode use choice is useful in the 

formulation of TDM strategies as they determine who strategies should be targeted to, when and the 

duration for which they should be applied.  

 

The second objective was then to gain empirical insight into the dynamics of habit breaking events. 

That is to understand the process of mode use changes when triggered by the occurrence of a life 

course event. This was to look at the time when commuters started thinking about making changes to 

their mode use choice and when they actually changed the mode in relation to the occurrence of the 

life course event. This was deemed helpful as it will help in determining at which point in the process 

of experiencing a life course event, TDM strategies should be applied for it to be more effective, and 

what the nature of these TDM strategy interventions might be.  
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Answering these two main objectives would then help in making recommendations towards the 

formulation and implementation of more effective TDM strategies in Cape Town.  

 

1.4.  Study Area  
The study is concerned about how commuters go about changing their mode use when triggered by the 

occurrence of a life course event. The study is with the aim of proposing measures for the effective 

design and implementation of TDM measures. These measures are to effect changes towards the use of 

public transport. An effective public transportation system is a necessity to ensure such change 

especially when voluntary TDM measures are being employed. The availability of alternative modes 

of transport to car use was therefore a major criterion in the selection of a study area. Cape Town was 

chosen for the study because of the availability of relatively large network of public transport services.   

 

1.4.1.  Physical Characteristics 
The city of Cape Town; one of the eight metropolitan municipalities in South Africa is the legislative 

capital, housing the seat of national parliament. It is the most populous city in the Western Cape and 

the second largest city in South Africa after Johannesburg according to the 2011 census data with a 

population of about 3.7 million. Not only is it the largest city in the Western Cape but also a major 

economic hub in the province and the nation at large (Western Cape Provincial Government 2007). 

 

The city of Cape Town, located at latitude 33o55’, and longitude 18o25’ is the most southern city in 

South Africa, covering a total area of about 2479km2. The metropolitan area is connected to the north 

by the West Coast district municipality; the east by the Cape Winelands district municipality and 

southeast by the Overberg district municipality with well-connected road networks.  

 

To the south-western part of the city is situated the Table Mountain with levels rising about 1080m 

above sea level and chains of mountains running more than 50km southwards along the Peninsula 

(Wilkinson 2000). 

 

1.4.2.  Public Transport in Cape Town 
Public transport services in Cape Town are provided by Metrorail, Golden Arrow Bus Services 

(GABS), MyCiTi bus service, minibus taxi operators and metered taxi services. They are responsible 
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for carrying about 48% of trips – excluding walking as main mode – according to the 2013 household 

survey (Royal Haskoning DHV 2014).  

 

Mini-bus Taxi   

Mini-bus taxi is an unscheduled public transport services provided in Cape Town. They are privately 

owned, operating along 565 routes approximately (Royal Haskoning DHV 2014). There are two types 

of services – route-based and area-based. Route based services run mainly between residential areas 

and places of employment whiles area-based services run within residential areas.  

 

Metered Taxi  

Metered taxis provide charter service to commuters in Cape Town. Taxis are usually stationary at 

allocated stops and are not allowed to run around the city in search of passengers. Taxis are 

predominantly owned by large companies and operated from a control room. Some of these taxis, are 

however, owned by individuals. Fares are charged per kilometre and may differ slightly from one 

company to the other or individual to the other.  

 

Golden Arrow Bus Services 

Golden Arrow Bus Services (GABS) provide scheduled conventional bus services to commuters in 

Cape Town running along about 1300 routes with a fleet size of 1046 buses (GABS). Ticketing system 

is mostly paper based. Passengers have the option of buying weekly and monthly tickets, which 

usually come at a discount. Travel fares can also be paid for by cash, but are usually more expensive. 

GABS however have plans of automating fare collection by using smart card system, with a possible 

integration with MyCiTi bus fare systems (GABS 2016) 

 

Metrorail   

Metrorail operates commuter train services in the city for the Passenger Rail Agency of South Africa; 

PRASA (Transport for Cape Town 2013). The train coaches have two classes of operations – 

MetroPlus and Metro. MetroPlus is considered as the first class and has more comfortable seats 

compared to the Metro, which is considered as a third class. The rail has four service lines in the city: 

the Northern Suburbs, Cape Flats, Central and Southern Suburbs lines, resulting in about 610km of rail 

track. Services, however, do not extend to the Atlantic Seaboard, Blaauwberg and northern parts of the 

Northern Suburbs areas because of the lack of rail networks (Figure 1-2). Some of the railway stations, 
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through the TravelSmart program, have been fitted with park-and-ride-facilities to encourage car users 

to park their vehicles and use the train as their main mode of transport (The Sustainable Transport Unit 

2012).  

 

Fare structure for Metrorail train service is distance based, with discounts offered when purchased 

weekly or monthly or in bulk (Table 1-2). Commuters travelling on first-class are generally low across 

the metropolitan. They result in about 19% of ticket sales. This percentage was however observed to 

be higher on the Southern Suburbs line, with about 35% of commuters travelling on first class (Royal 

Haskoning DHV 2014).  

 

MyCiTi Bus 

MyCiTi bus, a bus rapid transit (BRT) system in the city provides transportation to passengers with 

dedicated lanes on trunk routes. The services started rolling out in 2010 with routes from the city 

center to Cape Town stadium, airport and temporary routes around the central city. Coverage has since 

been increased to other parts of the city including Table View, Blaauberg, Parklands, Salt River, 

Oranjezicht, Tamboerkloof, Sea Point, Camps Bay, Hout Bay, Atlantis, Dunoon, Khayelitsha and 

Mitchells Plain as of 2015 (Figure 1-2).  

 

Services provided by MyCiTi bus services are all scheduled, with operations starting from just before 

04.30 to just after 23:00 depending on the route. Fares are also distance based with payments made 

through a card system. Passengers have the option of buying the MyConnect card or a one-time ticket 

for their journey. Passengers who buy the MyConnect card can also load the MyCiTi mover travel 

package that offer discount travels.  
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Figure 1-2: MyCiTi Bus and MetroRail Network 
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Table 1-2: Summary of public transport service features 

Service Feature Mini-Bus 
Taxi 

Metered 
Taxi 

Golden 
Arrow Bus 
Services 

MetroRail  MyCiTi 
Bus 

Dedicated travel 
way No No No Yes 

Partial (on 
trunk routes) 

Scheduling No No (on call) Yes Yes Yes 
Fare (method of 
payment) Cash Cash Paper Ticket Paper Ticket MyCiTi card 

Fare Calculation - 
Kilometre 

based  
Distance 
travelled 

Kilometre 
based 

Ticket Validation - - By conductor By conductor Electronic 

Ability to break 
trip shortly with 
single fare No Yes  Yes Yes 

Universal 
accessibility No Yes No Yes Yes 
 

 

1.4.3.  Trends in Mode use 
Vehicle ownership has been observed to be on the increase in Cape Town, growing at an annual rate of 

about 3 to 4% (Adjei, Behrens et al. 2014). The modal share of private vehicles for daily passenger 

trips entering the central business district (CBD) has however been observed to be on the decline from 

2001 to 2012 (Figure 1-3). Adjei, Behrens et al. (2014) suggested the observed decline to be as a result 

of the development of other attraction points in the city such as the Tygervalley business district. As of 

2012, a private vehicle modal share of 58% was reported as against a public transport modal share of 

42%. The city-wide modal share for private vehicles to work as revealed by the City of Cape Town’s 

household travel diary survey was however lower than that entering the CBD. A modal share of about 

50% for private vehicles was recorded (Figure 1-4). Private vehicle modal share for work trips was 

however observed to be on the increase over the years, even though marginal. Modal share for train 

was observed to be on the decline over the years, with a share of about 12% recorded as of 2013. 

Another mode with a marginal decrease over the years was the bus, recording a share of about 13% as 

of 2013. Minibus-taxi use was however, on the increase, recording a modal share of about 25% in 

2013.  

 



 

 

12 

Most private vehicle users were reportedly high-income earners, reporting a split of 91% for private 

vehicles and only 9% for public transport. Low-income earners on the other hand were reported to be 

high patronisers of public transport with a modal share of 75% (Transport for Cape Town 2013).   

 

 

Figure 1-3: Motorised mode share of daily passenger trips entering the Cape Town central business 
district [data from Transport for Cape Town (2013)] 

 

 
Figure 1-4: City-wide motorised mode use share for work trips (Adjei, Behrens et al. 2014) 
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1.5.  Thesis Structure  
This thesis is separated into five chapters.  
 
Chapter 1 introduces the thesis by providing background to the research. It identifies the need for 

travel demand management measures to be grounded in theory for improved successes at changing 

mode use behaviour. The quest to better understand the dynamism of travel behaviour led to the 

formulation of two research objectives, upon which the study was based. The first objective was to test 

the proposition that commuters in Cape Town engage for long periods of time in non-deliberative 

habitual mode choice behaviour while exhibiting considerable levels of intra-personal variability. The 

second objective was then to gain empirical insight into the dynamics of habit breaking events. Thus, 

to understand the process of mode use changes by commuters when they are triggered by the 

occurrence of a life course event. The chapter then gives a brief description of the study area with 

emphasis on the public transportation system in the city of Cape Town.  

 

Chapter 2 reports on the behavioural and behavioural change theories reviewed. It sets the tone for the 

study by providing and understanding of some behavioural and behavioural change theories relevant to 

travel choices. Four questions were identified, which formed the basis upon which the theories were 

classified. First, theories that were argued to answer the question of how behavioural choices are made 

are presented. This is followed by theories that are more geared towards uncovering the factors that 

affect choice making. Theories that showed when behavioural changes occur are then discussed with 

theories showing how decision-makers respond to behaviour change interventions following suit. 

Some applications of these theories to travel behaviour change experiments were then investigated. A 

synthesis of the behavioural and behavioural change theories is then reported on.  

 

Chapter 3 then investigate on the first objective of the study, thus determining the validity of the 

proposition that commuters in Cape Town engage for long periods of time in non-deliberative habitual 

mode choice behaviour while exhibiting considerable levels of intra-personal variability. It 

investigates the effect of life course events on mode use choices through the use of a qualitative 

mobility biography. It starts by reviewing literature about the dynamics of travel patterns. This led to 

the formation of research questions upon which the study was based. A review of different methods 

for the collection of longitudinal data is then carried out and how data was collected, revealing 

retrospective survey as the most viable method for this study. Problems associated with retrospective 

surveys are then discussed along with solutions to some of these problems, including the use of event 
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history calendars. The results from the study are then presented. First were the results about short-term 

dynamics, revealing variabilities in certain attributes of mode use choice. Insights into long-term travel 

dynamics and how they are affected by life course events are then presented. The chapter concludes by 

examining the proposition with the results from the mobility biography study.  

 

Chapter 4 reports on the empirical insights gained on the process of habit breaking when commuters 

are experiencing life course events. It starts by presenting the effect of habit on mode use choice and 

how life course events influence mode choice, exposing the lack of literature on the process through 

which an individual goes through in making the change. This led to the formulation of research 

questions to serve as a guide for the study. This study answers a more open question as to 

understanding the dynamics of habit breaking around life course events, unlike in chapter 3 where a 

specific proposition was tested. The chapter then present a discussion of the survey tools employed in 

the study, which included the formulation of deliberation calendar. Analyses about mode use changes 

among respondents, interconnectivity of life course events, when respondents start to deliberate on 

change and look for information are then presented. The chapter concludes by discussing the process 

of breaking mode use choice habits, the significance of life course events being interconnected and 

attitudinal changes among respondents after using a mode of transport.   

 

Chapter 5 syntheses the whole study, reporting on some implications of the study for the formulation 

of travel demand management strategies and its implementation in Cape Town. The chapter also 

reflect on the work done against key research questions and how the results help in improving TDM 

design and implementation in Cape Town. The contribution of the thesis is then laid out with 

limitations of the research. Some recommendations for future studies are then made.  
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Chapter 2.  Travel Behaviour Theories and  
Patterns 
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2.1.  Introduction 
Travel demand management (TDM) measures are emerging as central to strategies aimed at reducing 

carbon emissions, and as an alternative to road capacity increase in the management of congestion. 

TDM measures aim at changing travel behaviours in order to affect travel demand. They mainly aim at 

reducing single occupancy car ridership, and to influence shifts towards non-motorised and public 

travel mode use or distribute demand in space and/or time. These include but are not limited to 

measures such as: land use planning, provision of infrastructure, information, incentives, car-pooling, 

road pricing etc (Litman 2003; May, Jopson et al. 2003). Some of these measures are more coercive 

than others. Less coercive measures are more likely to be accepted by commuters, even though they 

are less effective compared to more coercive measures (Loukopoulos 2007). Less coercive measures 

usually require voluntary behaviour change from commuters. Behaviour change has proven, in most 

instances, to be difficult to achieve when voluntary behaviour change have been employed. This may 

be due to the fact that change in itself is considered to be difficult. For individuals to make changes to 

their travel choices there is the need for them to be motivated into doing so. The understanding of how 

and why commuters make travel choices and when such behaviours are changed may be important to 

ensure a successful formulation and implementation of TDM measures to this effect.  

 
Theories of human behaviour offer a starting point to uncover the psychological aspects of travel 

decision-making, and therefore providing a set of tools to understand and influence travel behaviour. 

Several theories have been developed in attempts to explain what induces consumers into making 

choices, how these choices are made and when changes occur. Some of these theories approach 

behaviour as a function of internal factors prevalent to the individual, such as values, attitudes, 

personal norms, etc. while others see behaviour as a product of external factors such as incentives, 

societal norms, institutional constraints, etc (Jackson 2005; Egmond and Bruel 2007). A further 

theoretical perspective as advanced by Stern (2000), argues that behaviour is function of both internal 

and external factors, and that to get a better understanding of the complexities of human behaviour, 

one needs to acknowledge the influence of both the individual and his or her environment. 

 
This chapter identifies and reviews selected behaviour and behaviour change theories relevant to travel 

choices that take into consideration a variety of internal and external factors. Four different 

behavioural and behavioural change questions to which the theories seek to answer are identified: how 

are choices made when a decision-maker is confronted with a set of behavioural alternatives?; what 

factors affect choice-making?; when does behavioural change occur?; and how do decision-makers 
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respond to behaviour change interventions? Darnton (2008) argued behavioural theories and 

behavioural change theories may have different roles at different stages in travel behaviour change 

interventions. A distinction between these theories is therefore important in emphasising their different 

use. In line with this, the theories have been categorised according to the major question they seek to 

answer even though some of these theories have the ability of answering more than one of these 

questions (Table 2-1). The first two questions are geared toward explaining travel behaviour and how 

choices are made, with the last two explaining change in travel behaviour. 

 
Table 2-1: Categorisation of behaviour and behaviour change theories 

 
 

 Category of theory 

  How are 
behavioural 

choices made? 

What factors 
affect choice-

making? 

When does 
behavioural 

change occur? 

How do 
decision-makers 

respond to 
behaviour 

change 
interventions? 

Rational choice theory (including 
bounded rationality and deficit 
model) 

(Becker 1976, 
Simon 1957) X    

Prospect theory (Kahneman & 
Tversky 1979 ) X    

Habit formation theory (Gärling, Fujii 
and Boe 2001) X  X  

Theory of planned behaviour 
(including theory of reasoned 
action) 

(Fishbein & 
Ajzen 1975, 
Ajzen 1991) 

 X   

Theory of interpersonal behaviour (Triandis 1977) X X   

Norm activation theory (Schwartz 1977)  X   

Cognitive dissonance theory (Festinger 1957)   X  

Stages of change model 
(Prochaska & 
DiClemente 
1986) 

  X  

Self-perception theory (Bem 1972)    X 

Goal setting theory (Locke & 
Latham 1991)    X 
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2.2.  Theories Explaining How Behaviour Choices are Made 
These theories explain the process an individual goes through in making a choice. It looks at whether 

the deliberations on alternatives are done every time an individual is faced with a choice-making 

problem or not. The two groups of theories in this category include the rational choice and habit 

formation theories. 

 

2.2.1.  Rational Choice Theories 
Rational choice theory (RCT) (also known as utility maximisation or expectancy-value theories), can 

be said to be the baseline for the discussion of all behavioural theories (Jackson 2005). RCT proposes 

that consumers seek to maximise their utility by calculating the costs and benefits of alternatives 

available to them (Simon 1955; Becker 1976; Scott 2000; Glimcher, Dorris et al. 2005). RCTs are 

purely calculative, neglecting any form of emotions or affections and can only explain what people do 

and not why they do them (Heath 1976:64). They have their roots in microeconomic theory. The term 

‘rationality’ has been used in two senses by authors over the years (Yang and Lester 2008; Bateson 

2010). The first is concerned with the process through which an outcome is attained. This is a much 

broader use of the term. The second – which is a narrower use of the term – is mainly concerned with 

the outcome and not by the effort made in arriving at a decision. An outcome is considered rational if 

it maximises utility to the individual. RCT uses the latter definition of rationality.  

 
RCT relies on a number of assumptions about the individual in order to model behaviour. Among 

these assumptions include comprehensive knowledge about the various alternatives and attributes 

available to them and the capability of ranking them according to their utilities and dis-utilities – such 

a ranking system should be well-organized and stable (Simon 1955). In order to do this ranking, the 

individual is also assumed to be capable of computing, storing and retrieving this information 

whenever he or she wants to make a choice (Simon 1955; de Palma 1998). Based on these 

assumptions, the individual ranks the available alternatives based on their attributes. The alternative 

that offers the highest utility to the individual is then chosen. It is assumed that these processes of 

choice-making are always carried out whenever the individual is faced with a decision. Rational 

choice theories are considered to be individualistic, thus choices made by individuals are not affected 

by choices made by others and are self-centred.  

 
These underlying assumptions of RCT have been subjected to several criticisms from different authors 

even though RCT have been the most extensively used theory in travel planning and forecasts over the 
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years. The most criticised assumptions of RCT include that of comprehensive or global knowledge of 

all available alternatives, and the cognitive powers of the human brain in computing the various 

utilities and dis-utilities (Simon 1955; de Palma 1998; Jackson 2005). Winston (1989), for instance, 

argued it is rarely rational (in the broader sense) to be maximally rational since it requires resources 

such as time, energy, etc. in collecting and processing information. Also criticised is the individualistic 

assumption and neglect of emotions or affection. It is argued one’s society may have influence on his 

or her decisions even when decisions are made individually (Scott 2000; Jackson 2005). Scott (2000) 

argued that if decision makers only sought after their personal utility, then there would be no altruistic 

behaviour (that is, choosing to do something that benefits others more than it benefits oneself). Non-

rational elements such as emotions and affection have also been argued to confound rational decisions 

(Winston 1989; Scott 2000; Jackson 2005), critiquing the assumption that decision making is not 

affected by emotions or affection in RCT.  

 
In light of these criticisms, changes have been made to the classical rational choice theories in efforts 

to address some of these limitations. In particular, Simon (1957) developed the principle of ‘bounded 

rationality’ in an attempt to address the  limitations of RCT in terms of its comprehensive knowledge 

of alternative and computation powers of the human brain assumptions  

 

2.2.1.1.  Bounded Rationality 
The classical rational choice theory assumes individuals have the power to compute, store and retrieve 

information about the various alternatives available. This assumption would mean the collection of all 

information about the various alternatives available, which may require a lot of resources. The 

information would then be processed in order to rank the alternatives. This assumption has been one of 

the most critiqued assumptions of the classical RC theory. Winston (1989) argued being maximally 

rational requires the dedication of lots of resources such as time, energy, etc. in the collection and 

processing of information. These resources he argued could have been used in doing other profitable 

things. It may therefore be irrational to be maximally rational in making choices. Humans have also 

been argued to lack the computing ability and memory to store such information should it be collected 

(de Palma 1998). He argued such an assumption was irrational.  

 
In efforts to address this critique of the classical RC theory, Simon (1957) developed the principle of 

bounded rationality. He argued that the human mind might not have the capacity to formulate and 

solve even a reasonable approximation of real world problems needed for optimal rationality. In the 
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principle of bounded rationality, the individual simplifies the process of making a rational decision by 

making trade-offs to bring the real situation to the computational powers of the human brain. Instead 

of seeking a globally optimized alternative that requires the collection and processing of all 

information about various alternatives, the individual seeks an alternative that would be satisfying, 

thus a replacement of a global maximization goal with a satisficing goal. This means the collection of 

less information and computation process than the classical rational choice theory. The alternatives in 

the simplified model are then ranked with the highest utility alternative chosen. The individual is 

therefore, said to be rational with respect to the simplified model.  

 

2.2.1.2.  Prospect Theory 
Kahneman and Tversky (1979) criticised expected utility theories for not being helpful when it comes 

to making decisions in which the outcome is uncertain (e.g. a route choice decision in the context of 

volatile congestion and uncertain travel times). They therefore advanced prospect theory (PT) as an 

alternative model for explaining how decisions are made which involve some degree of uncertainty.  

 
In PT, people try to avoid outcomes that they are uncertain about when making decisions. They do this 

by giving more weight to alternatives with greater certainty of outcome than others that are merely 

probable. Kahneman and Tversky showed that when gains and losses associated with choice 

alternatives are made more explicit, loss aversion is triggered, as the emotion of loss is stronger than 

the emotion of gain.  

 
The theory comprises of two phases – the editing and evaluation phases – in the decision-making 

process. In the editing phase – involving the coding, combination, segregation, cancelation, 

simplification, and detection of dominance stages (Kahneman and Tversky 1979; Experimental 

Economics Centre 2006) – the choice alternatives are organized and reformulated to simplify them for 

evaluation. The perceived outcomes are coded either as gains or losses, which are later simplified by 

combining similar outcomes. Riskless components are then segregated from risky ones. Components 

shared by the various alternatives are cancelled out and ones distinguishing the alternatives focused 

on. The simplification stage includes the discarding of extremely unlikely outcomes. The outcomes are 

then scanned for dominant alternatives. Alternatives that do not show up prominently during the 

scanning process are then rejected. The dominant alternatives are then evaluated by applying decision 

weights and subjective values. The alternative with the highest value is then chosen.  
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The prospect theory was “developed for simple prospects with monetary outcomes and stated 

probabilities” (Kahneman and Tversky 1979 p:274). They have however been extended to choice 

making between prospects with certain outcomes (Tversky and Kahneman 1991) and also unlimited 

outcomes of uncertainties (Tversky and Kahneman 1992). The use of PT in travel behaviour studies 

have concentrated more on travel and arrival times than modal choice, because of the high degree of 

uncertainty in the former (van Wee 2010).   

 

2.2.2.  Habit Formation Theory 
Rational choice theories continue to be the dominantly used theory in transportation planning and 

forecasting. Habit formation theories are however gaining recognition in the modelling of travel 

behaviour choices as such choices have been argued to be habitual. Even though the phenomenon of 

habit or automatic behaviour may be fairly new in the transportation field, it has long been established 

in various fields, including biology and social psychology (McDougall 1908). James (1890) argued the 

existence of habit can be found by looking at the fundamental properties of matter, the laws governing 

nature. He argued through several examples of how different elements enter into a cycle of habit 

through interactions among themselves (see James 1890, page 105). 

 
Psychologists define habit as learned sequences of acts, aimed at obtaining certain goals or end states, 

that become automatic responses to specific situations (James 1890; Watson 1914). The specification 

of goal orientation distinguishes habit from other forms of automatic behaviour such as reflex, which 

may be characterised as ‘mindless’. Gärling, Gillholm et al. (1998) also differentiated between 

habitual behaviour and impulsive or reflexive behaviour. Habitual behaviour was argued to apply 

when no intention is formed and impulsive or reflexive behaviour applies when intention is formed 

late relative to enactment of the behaviour without time for much deliberation. Langer (1989) argues a 

history of successful repetition of relevant acts is what distinguishes habit from mindless behaviour.  

 
Progression from deliberate to script-based choice 

Gärling, Fujii et al. (2001) proposed the notion of script-based choice as a means to describe the 

process of migration from rational deliberation to automatic repetition of behaviour. In their 

conception, the individual engages in rational deliberation to locate a preference among a set of 

alternatives when faced with a choice decision for the first time. If a positive outcome results from the 

enactment of the preference-based choice, this set of steps (i.e. deliberation-to-choice-to-experience of 

the positive outcome) become codified as a script which the individual can retrieve in future when 
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confronted with the same decision-situation (Figure 2-1). In this way, decisions become script-based 

over time.  

 

 

Figure 2-1: Model of script-based choice development (Gärling, Fujii et al. 2001) 

 
Under the same conditions, the same choice is repeated, forming habit. It has been argued that the 

more repetitious an activity becomes, the stronger the formation of habit and the less deliberation on 

choice making (Dahlstrand and Biel 1997; Bamberg, Ajzen et al. 2003; Garvill, Marell et al. 2003). 

Several degrees of habitual behaviour may thus be observed.  

 
Some authors (e.g. Hanson and Huff 1988) have described the repetitious choice made by commuters 

as simply a repetition of deliberation which yield the same result in each case and not that the choice 

has become habitual. Gärling and Axhausen (2003) argued that, if the situation remains unchanged, 

repeating choice after first time deliberation may be more rational or more appropriate than the 

maximal rationality of classical rational choice theories. Thus habit may be considered rational if the 

condition under which it was formed is the same as during the time a decision is made. They however 

argued it may not be considered rational (in the narrow sense) if the same choice is made even when 

Script-formation Phase

Deliberate information-
processing

Positive attitude

Positive outcome

Attitude-based choice

Memory retrieval of script

Script-base choice
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the situation changes, at which time the choice may be considered as strongly habitual and cannot be 

changed easily by small changes in circumstances.  

 
Modifying habitual travel behaviour 

As habitual choice behaviour requires little or no deliberation over various alternatives available 

(Verplanken, Aarts et al. 1997; Gärling and Axhausen 2003; Garvill, Marell et al. 2003), little or no 

information is sort after in decision-making. Inducing a deliberate choice-making process has been 

seen to be a step towards breaking habit (Garvill, Marell et al. 2003). Measures employed in attempts 

at inducing deliberation that may lead to travel behaviour change include the provision of information 

about alternatives, creation of awareness, provision of incentives and disruptions in car use (Fujii, 

Gärling et al. 2001; Fujii and Kitamura 2003; Gärling and Fujii 2006). Not all have been effective in 

all times in changing habitual behaviour. Dahlstrand and Beil (1997) argued the provision of 

information about alternatives only may not be effective in changing people with strong habits 

compared to other measures such as disruption of traffic flow as these people usually do not consider 

other information when making choices. This is because there is little or no deliberation when making 

travel choices. There may therefore be the need for habitual commuters to be pushed in order to 

deliberate over their travel choice. It is therefore imperative to know the degree of habit when 

formulating polices aimed at changing habitual choices.  

 
Habit formation theories have received increasing attention in travel behaviour studies over the past 

decade. Some authors argue habits developed in past behaviour are a better predictor of behaviour than 

attitudes (Triandis 1977; Ouellette and Wood 1998). 

 

2.3.  Theories Explaining What Factors Affect Choice-making 
While the aforementioned theories show the process through which an individual goes in making 

travel choice decisions, the next set of theories go beyond this by looking at factors contributing to the 

decision-making. They look at the individual beliefs, societal beliefs and or norms, control beliefs, 

emotions, etc. that come into play when an individual deliberates on alternatives. This category of 

theories includes the theory of reasoned action and planned behaviour, theory of interpersonal 

behaviour and norm activation theory.  
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2.3.1.  Theories of Reasoned Action and Planned Behaviour 
Fishbein and Ajzen (1975) argued that many earlier researchers assumed attitude as a predictor of 

behaviour even though they had repeatedly failed to show a strong relation between them. They also 

revealed the ambiguous use of “behaviour” in several studies and instead of measuring the relationship 

between attitude and behaviour; they had actually been measuring the relationship between attitude 

and intention. The theory of reasoned action (TRA) was therefore developed to predict behaviour with 

intentions conceptualised as the immediate antecedent of behaviour. Intentions indicated the degree of 

effort an individual plans to expend for the enactment of behaviour. The bigger the effort an individual 

plans to put in, the higher the probability of observing the behaviour. TRA was developed to predict 

and explain behaviours over which people have complete volitional control (Ajzen 1985; Ajzen 1991). 

TRA proposes intention as the immediate antecedent of a person’s behaviour. Intention is then 

determined by a person’s attitude toward the behaviour and subjective norms. The attitude toward the 

behaviour, considered as of a personal nature represents the salient beliefs about the consequences and 

evaluation of the behaviour in question while subjective norms refer to the beliefs a person holds about 

what relevant referents think of enacting the behaviour and the motivation to comply reflecting social 

influence (Fishbein and Ajzen 1975; Ajzen 1985). Personal attitudes toward behaviour are in turn 

influenced by behavioural beliefs while subjective norms are influenced by normative beliefs. These 

beliefs are influenced by environmental and social factors such as culture, gender, economic status etc. 

The theory assumes the individual evaluates his intentions by giving weights to the two determinants 

of his intentions. Intentions with positive outcomes are usually enacted. The weighting of the two 

determinants – attitude toward behaviour and subjective norms – may depend on the intention under 

investigation and are subjective (Ajzen 1985). The weights given to these determinants by one person 

may thus be different to weights given to them by another person, even of the same society.  

 
TRA was observed to be less accurate in predicting behaviours that are influenced by factors not 

completely under the control of the person. TRA was thus limited in its applications as most behaviour 

was observed to be influenced to some degree by factors not under personal control. The theory of 

planned behaviour (TPB) was developed by Ajzen (1985) as an extension to TRA to predict behaviour 

of such kind. Ajzen pointed out the transition from behavioural intentions to observed behaviour as the 

major limitation of TRA. Intentions are likely to be enacted into behaviour the stronger they are and 

shorter the time interval between them (Ajzen 1985; Ajzen 1991). He also argued behavioural 

intentions did not really predict observed behaviour but rather attempted behaviour and if it fails to 
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predict attempted behaviour, then it was possibly changed before it was enacted. However if it was 

able to predict attempted behaviour but not actual behaviour, then it could be that it was prevented by 

factors beyond the control of the person. These factors such as time, skills, opportunity etc. represent 

the person’s actual control of behaviour (Ajzen 1991). A third determinant of intention was introduced 

as perceived behavioural control. Perceived behavioural control (PBC) refers to how people perceive 

control of their behaviour – thus how easy or difficult it is for them to perform behaviour. The 

introduction of the PBC as a determinant of intention signalling an extension to TRA was argued to 

help in predicting behavioural intentions not under the complete volitional control of people but still 

did predict only attempted behaviour and not actual behaviour. As a latest addition to what seems to be 

a continuous improvement of the TPB to predict actual behaviour, actual behavioural control has also 

been included in addition to perceived behavioural control (Ajzen and Fishbein 2005). Figure 2-2 

represents the evolution of TRA as developed in 1975 to its current state as TPB in 2005. 

 

 

Figure 2-2: Theories of reasoned action and planned behaviour (Ajzen and Fishbein 2005) 

 
Ajzen argued behavioural intentions would have stronger influence on actual behaviour when actual 

behavioural control is high. Thus behavioural intentions stand higher chances of been actualised when 

an individual has higher control of the behaviour. Perceived behavioural control, can however serve as 

a proxy for actual behavioural control when predicting behaviour. He reported on the absence of 
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several relations from the diagram in order to keep it simple. One such relationship is a feedback loop 

from behaviour to intention. The enactment of behaviour may influence future intentions by providing 

new information about the said behaviour – this he argued may be captured in ‘experience’, one of the 

background factors. New information may also alter one’s beliefs about the behaviour. The individual 

is also not always thought of as evaluating all information to form attitudes, norms and perceived 

control whenever they are to engage in behaviour. These beliefs, once formed may be called upon 

when behaviour is to be enacted.  

 
TPB has been applied in various travel behaviour studies since its inception – ranging from public 

transport use (e.g. Bamberg and Schmidt 1999) to road crossing (e.g. Evans and Norman 1998). It has 

been used in explaining and measuring the influence of attitudes and beliefs on behaviour. Despite the 

extensive use of TPB in predicting behaviour (see Heath and Gifford 2002; Anable 2005; Bamberg 

2006; Beale and Bonsall 2007; Taniguchi and Fujii 2007; Dill and Mohr 2010), it has also seen some 

criticisms over the years with some authors criticising the theory for its inadequacy in explaining 

social behaviour (Ajzen 2011). One of the main criticisms of TPB has been its emphasis on cognitive 

deliberation whenever a person is faced with a choice making problem and neglect of affection and 

habit (Egmond and Bruel 2007). Ajzen (2011) rejected this criticism by stating that even though TPB 

is much concerned with the information processing aspects of people, it does not assume a totally 

rational person. He argued affection and emotion can indirectly affect intentions by influencing 

behavioural, normative and/or control beliefs. He also argued attitudes, subjective norms, and 

perceptions of control as well as intention implicitly guide routine behaviours – which can be 

considered as habit – without much cognitive efforts.  

 

2.3.2.  Theory of Interpersonal Behaviour 
Like TPB, the theory of interpersonal behaviour (TIB) also defines intention as one of the influential 

factors of behaviour. Unlike the TPB however, Triandis (1977) explicitly took into consideration habit 

when explaining or predicting behaviour. Triandis (1977) proposed habit, intention and facilitating 

conditions as the three determinants of behaviour in a ranking order (Figure 2-3).  Habit and intentions 

interact with each other in the presence or absence of facilitating conditions to either enable or impede 

the enactment of behaviour. He argued the stronger the habit, the less the effect of intentions on 

behaviour, and vice versa. 
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Intentions were argued to be formed by the interaction between attitudes, social factors and affection. 

As with Fishbein and Ajzen’s TRA and TPB, attitude is preceded by belief. Triandis, however added 

the evaluation of outcomes (representing the deliberative aspect of humans) as one of the influencing 

factors to the formation of attitudes. Social factors (which may be termed as subjective norm in the 

case of TRA and TPB) are determined by norms, roles and self-concept (representing the extent to 

which revered individuals and society can affect behaviour). Unlike TRA and TPB, TIB consider 

affection as a third determinant of intentions. This represents the extent to which the person enjoys or 

dislikes the behaviour.  

 
Habit is considered as the most influential factor on behaviour (Triandis 1977). It is defined as 

“situation-behaviour sequences that are or have become automatic, so that they occur without self-

instruction.” (Triandis 1980 as cited in; Bamberg and Schmidt 2003). Triandis argued the more the 

same behaviour is repeated, the higher the influence of habit over that particular behaviour and the less 

influential intentions become. Behavioural intentions may thus be absent in highly habitual 

behaviours. The frequency of past behaviour is used as a determinant of habit in TIB.  

 
Despite the greater predictive power of the TIB over TPB as demonstrated by Bamberg and Schmidt 

(2003), TIB has received relatively less attention as compared to the TPB (Darnton 2008) in the travel 

behaviour field. Bamberg and Schmidt (2003) suggest that TIB may gain increased recognition in this 

field due to the insufficiencies of TPB in explaining social behaviours and the increasing recognition 

of habit as a major factor in predicting travel behaviours.  
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Figure 2-3: Theory of interpersonal behaviour (Reproduced from Jackson 2005) 

 

2.3.3.  Norm Activation Theory 
The norm activation theory (NAT) developed by Schwartz (1977) proposes personal norms as the 

determinant of pro-social behaviour (Figure 2-4). Different from TPB and TIB, the norm activation 

theory does not purport to be a general theory of human behaviour but rather as a theory to explain 

altruistic behaviour (Darnton 2008; Wall, Devine-Wright et al. 2008). Behaviour is said to be altruistic 

when the intentions for the behaviour are to the benefit of others. The theory is purported to be based 

on three propositions: an obligation proposition, an activation proposition and a defence proposition 

(Schwartz 1977). Individuals are to be morally obliged in order to taken actions that are within their 

control in helping alleviate the needs of others. These obligations are usually activated by personal 

norms and values. The obligation to act may however, be neutralised when the relevance of the 

behaviour is questioned. Altruistic behaviours should therefore be within the behavioural control of the 

individuals and relevant to him/her. Personal norms – which may oblige the individual – are said to be 

formed through the adaptation of social norms and only activated when the person becomes aware of 
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the consequences of his or her behaviour and take responsibilities for them (Klöckner and Matthies 

2004; Wall, Devine-Wright et al. 2008). 

 

 
Figure 2-4: Norm activation model (adapted from Jackson 2005) 

 
Schwartz and Howard (1981 as cited in; Klöckner and Matthies 2004) proposed four stages through 

which normative decisions are made: attention, motivation, evaluation and denial stages. At the 

attention stage (or as Schwartz 1977 calls it: the activation step), the individual become aware of the 

state of need for something to be done and the consequences of their actions. The individual should 

also recognise the need for an action to relieve the problem that should be under their control. If such 

actions are not under the control of the individual, such behaviour may not be enacted. This is similar 

to the theory of planned behaviour’s perceived behavioural control component. At the motivation 

stage, the said behaviour is vetted against one’s personal and social norms. The person is only 

motivated to act if the behaviour in question is consistent with his/her personal norms. This is followed 

by a cost and benefit evaluation of the available alternatives. The variable for evaluation may be 

monetary or non-monetary. Some non-monetary variables include the feeling of satisfaction or guilt, 

comfort, safety, time, etc. After evaluation, the alternative with the highest utility is chosen. If no clear 

decision is made, the fourth stage is executed, at which stage the moral component of the decision-

making process is either altered or entirely removed. Some of the components altered may include the 

problem itself, the ascription of responsibility for the problem and personal control. The process is 

repeated until a decision to act is made or to a point where the individual no longer feels morally 

oblige to act.   

 
There have been mixed results in the application of NAT in travel behaviour studies with some authors 

finding relation between norms and car use while others have not. For instance, Bamberg and Schmidt 

(2003) found no significant relations between moral beliefs and car use, while Wall et al (2007) found 

evidence of personal norms informing car use reduction goals.  
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2.4.  Theories Explaining When Travel Behaviour Change Occur 
Darnton (2008) in his review of behaviour change models pointed out how many reviewers have 

neglected theories of behavioural change and have only concentrated on behavioural models. He 

attributed this to the clear overlap between behavioural and behavioural change theories. Darnton, 

however, argued making a distinction between behavioural and behavioural change theories and 

models “emphasises the different uses of the two types of evidence when planning behaviour change 

interventions” (Darnton 2008 p. 39). 

 
While most behavioural theories suggest behaviour as a one-off action, theories of behavioural change 

either implicitly or explicitly do include a temporal dimension to behaviour – thus regarding routine 

behaviour as habitual (Darnton 2008). Unlike defining habit as an automatic behaviour without self-

instruction, Lewin (1951) defined habit as “resistance to change” which is considered as a sign of 

resilience which  a person adapts to keep behaviour constant. He proposed a change theory where 

habitual behaviours are unfrozen from undesired behaviour, changed to desired ones and refrozen. 

Lewin demonstrated the temporal nature of this process and importance of maintaining external 

conditions that aid in behavioural change; at least until the desired behaviour is refrozen. 

 
Behavioural change theories to be considered include the theory of cognitive dissonance and stages of 

change model. The goal setting theory will then be looked at, which shows how well behavioural 

change can be obtained.  

 

2.4.1.  Cognitive Dissonance Theory 
Cognitive dissonance theory (CDT) is centred on an individual’s drive for consistency within oneself 

as a motivator for behavioural change. CDT proposes that a person will try attaining consonance 

between two cognitions if they are in conflict with each other. Festinger (1957) conceptualised an 

individual’s behaviour as a function of the knowledge about oneself – termed as behavioural cognitive 

elements (beliefs, values, attitudes) – and about ones surroundings – termed as environmental 

cognitive elements (Figure 2-5). He proposed a dissonance between these two cognitive elements 

would pressurize the individual into making efforts in bringing them back into consonance with each 

other. This urge for attaining consonance is a function of how a person values these two cognitive 

elements. The more important a person values the cognitive elements involved, the higher the 

dissonance between them and the higher the pressure there is in bringing them back into consonance. 

Dissonance between two cognitions may arise when new information contrary to ones prior beliefs are 
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made available. Either of the two cognitive elements could be changed in attempts at attaining 

consonance or reducing dissonance. Changing environmental cognitions are much more difficult as 

individuals mostly lack control over the environment within which decisions are made. This is not so 

with behavioural cognitions as individuals usually have much control over them. Behavioural 

cognitions are thus easier to change.  

 
 

 
Figure 2-5: Cognitive dissonance theory (adapted from Joy 2016) 

 
In changing behavioural cognition, an individual may either change the behaviour itself or may seek to 

acquire more information to buttress the behaviour. For example, after becoming aware of the 

unsustainable nature of regular car use, a habitual car user may reduce or desist from using the car or 

may seek more contrary information about its benefits to come to peace with using the car. 

Information that is likely to increase dissonance between the two cognitions is, however, avoided. 

Festinger pointed out that, even though dissonance introduces discomfort and pressures the individual 

to strive for consonance; the individual might come to terms with the dissonance persisting between 

the two cognitive elements. This may be due to the difficulties one may encounter while changing 

either the behaviour or the knowledge about the behaviour or the environment. Changes might, 

however, be observed if the individual becomes capable of changing either the behaviour or the 

environmental cognition. Behavioural control is therefore needed for changes in behaviour to be 

observed.  

 
While the application of CDT in travel behaviour studies is seldom explicitly acknowledged, it could 

be argued that it is implicit in studies that use information as a means of changing the attitudes of 
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decision-makers. In such cases the new information may be dissonant with the decision-makers’ 

cognition, causing behaviour change.  

 

2.4.2.  Stages of Change Model 
The stages of change model (SCM) – one of the constructs of the trans-theoretical model of 

behavioural changes developed by Prochaska and DiClemente (1986) to assess a person’s prospects of 

changing behaviour – posits six stages through which behavioural change occur. These are the pre-

contemplation, contemplation, preparation, action, maintenance and termination stages (Figure 2-6).  

 
 

 
Figure 2-6: Stages of change model (Prochaska and DiClemente 1986) 

 
At the pre-contemplation stage, decision-makers have no intention of changing behaviour, as they are 

not aware of the problems associated with their behaviour or are in a state of denial. The consequence 

of their behaviour is either denied or minimized. Through the provision of information and social 

pressures, decision-makers may become aware of the consequences of behaviour (Frasier, Slatt et al. 

2001). Decision-makers then start contemplating on behavioural changes, at which stage the benefits 

and costs of various alternatives are considered. After the decision-maker becomes aware of the costs 

and benefits of change, they prepare for behavioural change by forming action plans. At the 

preparation stage, some behavioural changes may be observed (Frasier, Slatt et al. 2001; Darnton 

2008). The action plan for behavioural change is then carried out at the next stage where behavioural 
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modifications are overtly observed. The next stage – maintenance – may be considered as a very 

important stage in the design of behavioural interventions, especially when dealing with habitual 

behaviours. At this stage, the decision-maker tries to avoid a relapse to past behaviour. Maintaining the 

context within which such behavioural change occurred is therefore important for the new behaviour 

to become habitual. The new behaviour then alters personal norms and the temptation to relapse to 

past-undesired behaviour becomes minimal.  At the termination stage, the new behaviour becomes 

normative, removing any chances of relapse.  

 

Behaviour changes are suggested to be a process that may involve relapses to earlier stages, even in 

the case of a successful change. Individuals making successful behaviour changes, however, do not 

relent or stay in earlier stages they have relapsed to, but rather strive for progress to the maintenance 

stage, where habits may be formed.  

 

SCM has been used in formulating behavioural interventions. Gatersleben and Appleton (2007), 

showed that commuters become more positive towards cycling as they progress from the pre-

contemplation stage to the action stage. They therefore argued for different strategies at the different 

stages of behaviour change. This was confirmed by Nkurunziza et al (2012), who argued segmenting 

decision makers according to the different stages can aid in defining more targeted and efficient travel 

behaviour interventions (in this case, cycling in Dar es Salaam).  

 

2.5.  Theories Explaining How Decision-makers Respond to 
Behaviour Change Interventions 

Reactions to TDM measures are usually expected when they are applied. Reactions are however, not 

expected to be uniform across all individuals, as they have been argued to respond differently to 

behavioural change interventions. These set of theories seek to explain how these differences arise. 

They include the self-perception and goal setting theories.  

 

2.5.1.  Self-Perception Theory 
Self-perception theory (SPT) was proposed to offer an alternative explanation to the phenomena 

leading to Festinger’s CDT (Bem 1967; Bem 1972). In SPT, an individual discovers or amends his or 

her attitudes, emotions, and other internal states by observing his or her behaviour and experience. 

This Bem argued to be similar to how inferences about people’s behaviour are done by observing their 
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overt behaviour and it is more prevalent when personal beliefs towards the behaviour are weak or 

ambiguous. 

 
Contrary to (CDT), and most other behavioural theories, SPT is counterintuitive as behaviour is 

assumed to precede attitude (Figure 2-7). In SPT, an individual’s attitudes or beliefs towards a 

particular behaviour may change after enacting the behaviour in question. Jackson (2005) argued that 

while the assumption of behaviour preceding attitude may not always be valid, SPT can complement 

Festinger’s CDT. Bem (1972) identified experiments involving forced behavioural change as examples 

of where SPT had greater explanatory power than CDT. In these types of experiments, participants are 

usually not persuaded by information (the case of CDT) or by other forms of incentives into changing 

behaviour, but are rather forced into doing so. Behaviours are mostly contrary to one’s beliefs. 

Continual enactment of the behaviour after the change may indicate a change in beliefs towards the 

behaviour; otherwise the individual is likely to return to the old behaviour.  

 
  

 
Figure 2-7: Self-perception theory (Author) 

 
Similar to CDT, the explicit use of SPT in travel behaviour studies has been limited. However, it is 

implicit in interventions where individuals are made to experience certain travel choices aimed at 

changing their attitude (e.g. the issuance of free public bus tickets (Fujii and Kitamura 2003), or the 

closure of a freeway, forcing drivers to use public transport (Fujii, Gärling et al. 2001; Fujii and 

Kitamura 2003)). 
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2.5.2.  Goal Setting Theory 
The goal setting theory (GST) advanced by Latham and Locke (1991) proposes human behaviour as 

motivated by conscious purpose which is in turn regulated by the decision-maker’s goals.  GST 

focuses on the performance of behaviour – in other words, on why people perform better than others 

given the same knowledge and ability. GST states that the simplest and most direct motivational 

explanation of why some people perform better than others is because they have different performance 

goals (Latham and Locke 1991 p. 213). 

 
Two aspects of goal contents – specificity and difficulty – have been seen to affect performance. 

Specificity of goals set can range from vague to specific while difficulty can be divided into easy, 

moderate, difficult or impossible. The difficultness of a goal or how challenging it is, vary from one 

person to the other, depending on one’s ability – thus the same goal may be difficult for one person but 

not for the other. Generally, people with more specific and challenging goals were seen to have higher 

performance towards goal attainment than those with either specific but unchallenging, vague but 

challenging, vague but unchallenging or no goals (Locke, Shaw et al. 1981). Vaguely formed goals 

lead to lower performance but with higher individual satisfaction results – e.g. people with a ‘do your 

best’ goal may be satisfied with any achievement compared to people with specific goals. Also more 

challenging goals are seen to result in better performance than easy ones, even though they are rarely 

reached. They must however be set within an individual’s capacity for easy acceptance of goals.  

 
The progression from goals to performance is facilitated by the presence of two factors – goal 

mechanisms and moderators (Figure 2-8). Four goal mechanisms were identified, namely; choice, 

effort, persistence and strategies (Locke and Latham 2002). The choice of goals determines the amount 

of effort and attention directed toward achieving the goal by an individual. More challenging goals 

were seen to lead to higher efforts. The choice of goals also affects the strategies employed in 

achieving it. Individuals were found to rely on habits – thus using their already known skills and 

knowledge – when faced with a goal they are familiar with. However, new strategies are developed if 

the task is new to them. Moderators of goal attainment include; commitment, feedback and task 

complexity.  

 
Commitment to a goal “refers to the degree to which the individual is attached to the goal, considers it 

significant or important, is determined to reach it, and keeps it in the face of setbacks and obstacles” 

(Latham and Locke 1991 p. 217). Factors affecting commitment to a goal include the importance of 
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the goal to the individual and self-efficacy. Self-efficacy refers to the extent to which an individual 

believes in his/her own abilities in attaining a goal. Self-efficacy is high when the individual is 

equipped with the necessary skills and tools for the task. Self-efficacy can also be enriched through the 

use of persuasive communication. Individuals are more likely to stay committed to the performance of 

a goal if it is within their ability. Importance of a goal to an individual was found to increase when 

they are encouraged to take part in its formulation. However, assigned goals with reasons were also 

found to be equally important to individuals. The more people perceive a goal as achievable and 

important, the higher their commitment to attaining the goal. In short, for a better performance of 

behaviour or behavioural change, the goal should be specific, challenging, achievable and appropriate.  

 
The provision of feedback – as to how well they are doing – was also found by Locke and Latham 

(2002) to be instrumental for an individual to stay committed in achieving a set goal. They were 

argued to work better with setting goals in achieving high performance than they will separately 

(Latham and Locke 1991). 

 

 
Figure 2-8: Elements of Goal Setting Theory (adapted from Locke and Latham 2002) 
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The attainment of goals, leads to increase in satisfaction. The level of satisfaction is related to how 

well the goal was achieved. Lower performance generally leads to lower satisfaction. Satisfaction with 

one’s performance then leads to the willingness to commit to new challenges and also influences one’s 

self-efficacy for future tasks.  

 
In the travel behaviour field, GST has been applied in some car use reduction studies (e.g. 

Loukopoulos, Jakobsson et al. 2004; Loukopoulos, Jakobsson et al. 2006), and employed extensively 

in several Japanese Travel Feedback Programmes based on individualised communication and hedonic 

feedback (Gärling and Fujii 2006) 

 

2.6.  Travel Behaviour Change Experiments  
Travel behaviour change (TBC) experiments can be defined as procedures undertaken to test and/or 

demonstrate the effectiveness of different travel demand management (TDM) measures or policies on 

travel choices. They are used in investigating and predicting responses of commuters to different TDM 

measures. TBC experiments typically employ the use of a before-and-after survey in measuring the 

changes observed in targeted participants and also for understanding factors, which may have 

influenced behaviour choice (Jones, Gerike et al. 2009). Participants of these experiments are usually 

not isolated from the communities. They may thus be influenced by other factors – such as fuel prices, 

travel interruptions in one mode, etc. – into changing their behaviour, which may not have come from 

the TDM measure. Control or comparison groups are used alongside the target group to determine 

these exogenous factors present at the time of the experiment that may have influenced behaviour 

changes. Control groups are participants drawn from the same sampling population while comparison 

groups are drawn from a different population with similar attributes to the target group (Stopher, 

Clifford et al. 2009). For example, assuming a suburb is chosen for a TDM measure intervention. A 

group from the same suburb that will not be targeted with the TDM measure is termed as a control 

group. A comparison group will therefore be a group chosen from a different suburb with the same or 

similar characteristics as the targeted suburb. Changes in the experimental groups are usually 

compared to those observed in control or comparison groups in order to better put the effect of the 

intervention in perspective. Participants are usually assigned randomly to either experimental and 

control groups in order to alienate introducing bias into the results (Gärling and Fujii 2006). 
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Comparison groups may be preferred to control groups as they reduce the degree to which such groups 

get influenced by the TDM intervention especially if it is targeting large portions of the population.   

 

Based on travel behaviour and behaviour change theories – either implicitly or explicitly – TDM 

polices have been formulated and executed in efforts at changing travel behaviour choices, mostly 

from unsustainable modes to much more sustainable modes of transport. TBC experiments have been 

developed over the previous decade in which TDM strategies have been applied in various ways, 

based either explicitly or implicitly on some of the theoretical frameworks discussed above. These 

TDM strategies can be categorised into those using either structural or psychological strategies in 

changing behaviour (Steg 2003). Structural strategies – comprising physical changes, financial-

economic stimulation, and legal regulations – aim at changing the context within which decisions are 

made. Psychological strategies – involving provision of information and education – aim at increasing 

knowledge about transport alternatives, and awareness about the impacts (environmental and 

economic) of decisions, which may affect perceptions, beliefs, attitudes and values.  

 

To explore the link between behavioural theories and experiments, a review and synthesis of travel 

behaviour change experiments and interventions was carried out (Table 2-2). While this may not be an 

exhaustive review of behavioural change experiments and interventions, the dominance of the use of 

theory of planned behaviour (TPB) in predicting and explaining behaviour was evident.  

 

The three main TDM measures used in the different experiments reviewed included: information; 

incentives (mainly in the form of reduced or free bus tickets); commitment; and feedback.  These 

measures were used either in isolation or as a combined measure. The given of information was aimed 

at either changing attitudes, or increasing the perceived behavioural control through the distribution of 

maps, public transport schedules etc (Bamberg and Schmidt 1999; Bamberg 2006). The given 

information was also used to cause dissonance among respondents (Beale and Bonsall 2007) and to 

trigger adjustments in personal norms by increasing awareness of consequences and responsibilities 

(Hunecke, Blöbaum et al. 2001; Matthies, Klöckner et al. 2006). Incentives were mainly aimed at 

increasing the perceived behavioural control of respondents (Heath and Gifford 2002; Bamberg 2006; 

Matthies, Klöckner et al. 2006). Commitments and feedback usually go together. While commitments 

get respondents to set goals in making behavioural changes, feedback helps them to get back on track 

or lock-in behavioural changes (Fujii and Taniguchi 2005; Taniguchi and Fujii 2007).  
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 c
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2.7.  Summary and Conclusion 
Identified theories relevant to travel behaviour choice and change have been argued to be categorised 

into four main groups on the basis of the questions they primarily look to address. 

 

Firstly, theories that explain how choices are made when a decision-maker is confronted with a set of 

behavioural alternatives – including; rational choice theory (RCT), prospect theory (PT), and habit 

formation theory (HFT). These theories look primarily at the process an individual goes through when 

making choices. They do not necessarily postulate factors influencing choice making. RCT and PT 

posit that a deliberate evaluation of alternatives occurs whenever a commuter is faced with a decision-

making problem. HFT may be thought of as building upon the RC theory. It acknowledges an 

individual goes through an evaluation process the first time he/she is faced with a decision-making 

problem. In contrast, though, HFT posits that these evaluations may only occur when a decision is 

made for the first time. The evaluation process may then be scripted into the individual’s memory if 

the outcome of the deliberation proved favourable, thus if the decision maker was satisfied with the 

option chosen. The memory scripts may then be drawn upon whenever the decision maker is 

confronted with similar choice problem without going through the deliberation process again. 

Deliberation process tend to diminish the more the decision maker is required to make a choice in the 

same context, thus deliberation eventually yields to habits.  RCT may support interventions such as 

pricing which may cause individuals to re-evaluate their choices, while HFT supports the targeting of 

individuals experiencing life course events like residential relocation. 

 

Secondly, theories that explain what factors affect choice-making include: the theory of reasoned 

action (TRA), theory of planned behaviour (TPB), the theory of interpersonal behaviour (TIB) and 

norm activation theory (NAT). These theories attempt to identify the range of factors that come into 

play when a behavioural choice is made, but do not explicitly explain the cognitive process through 

which a particular behavioural alternative is chosen with the exception of TIB. TIB attempts to explain 

the cognitive process through which behavioural choices are made. It may be thought of as a bridge 

between the first and second categories of theories. It posits an inverse relationship between intentions 

and habit during the choice-making process. These theories have argued beliefs – personal, societal 

and control – and emotions as some of the factors that influence behaviour. These factors can be 

influenced through the provision of information as an intervention.  
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The third category of theories looks at explaining when behavioural change occurs and the process 

through which change is made. These include, cognitive dissonance theory (CDT) and the stages of 

change model (SCM). These theories attempt to explain when a change in behaviour is likely to occur, 

and identify factors that lead to this change. HFT may also be categorised under this group, as it also 

attempts explaining when habits are broken – that is, when change occurs – and factors which may 

lead to a break in habits.  

 

Fourthly, theories that explain how decision-makers respond to behaviour change interventions, and 

the strength of their responses that include: self-perception theory (SPT) and goal setting theory. 

Contrary to most attitude theories, SPT posits individuals may change their attitudes by enacting a 

particular behaviour, that is, behaviour influences attitude. GST then focuses on how well behavioural 

changes are attained through the setting of specific, challenging, achievable and appropriate goals. 

Interventions such as the issuance of free public transport passes have been observed to encourage 

commuters into using public transport modes, leading to changes on their attitudes towards them.  

 

The first two categories of theories may be considered as behaviour choice theories as they show how 

and what factors affect choices, while the last two categories of theories may be considered as travel 

behaviour change theories – a distinction which Darnton 2008 considered very appropriate as they 

may have different roles at different stages of a travel behaviour change intervention.  

 

Despite undergoing criticisms, RCT has dominated as the underlying framework of travel behaviour 

analysis practice and transport planning. PT, HFT, TPB, SCM and GST have, however, been receiving 

growing attention in recent decades. TIB, NAT and CDT, however remain largely unexplored in the 

transportation field.  

 

The theory of planned behaviour was seen as the dominant underlying theoretical framework of many 

experiments through the review of behaviour change experiments. This was consistent with reviews 

undertaken by Ajzen (2011) and Bamberg and Schmidt (1999). The theory of interpersonal behaviour 

remains largely unexplored in the travel behaviour change experiment field, despite its higher 

predictive power as demonstrated by Bamberg and Schmidt (2003).  
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An inspection of the literature on travel behaviour change experiments – from the perspective of the 

theoretical categorisation – indicates that while authors might explicitly identify one particular theory 

as having informed the construction of their experiment, other theoretical frameworks may also be 

apparent. The categorisation of theories presented demonstrates that a combination of different 

theories may not necessarily be contradictory, and that theories may not be mutually exclusive. A good 

example of this is Bamberg’s (2006) experiment involving recent home movers and the provision of 

free public transport tickets and personal schedule information. Within the explicit theoretical 

framework of TPB, the information and incentive were designed to influence participants’ perceived 

behavioural control and attitudes, and thus intention to change behaviour. The targeting of recent home 

movers, however, draws from HFT and in doing so recognises that these households are most 

susceptible to attempting behavioural change. Further, the new information provided on public 

transport services may be contrary to participants’ prior beliefs, causing dissonance and inducing 

behavioural change. Thus CDT may also overlap or complement TPB. 

 

There appears, therefore, to be no one right or wrong theory, and there is considerable potential for 

theoretical innovation in travel behaviour experiment constructions. It is suggested that it is important 

for formulations of TDM interventions to address the four main question categories identified in this 

section: how choices are made; what factors influence choices when change is executed; and how 

decision-makers respond to interventions. There is the need for better understanding of the factors that 

influence choice making in order to answer the first two questions in the formulation of a TDM 

intervention. This should lead to the establishment of whether the mode choice is rational or habitual 

which will in turn lead to the nature with which mode use changes are made. Context specific 

experimentation is also deemed important in order to determine the possible response of decision-

makers to the intervention. The experimentation also helps in identifying a variety of external factors 

(e.g. quality of mode alternatives, prevailing safety and security perceptions, etc.) that may influence 

on outcomes.  
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3.1.  Introduction 
Travel demand management (TDM) measures can be categorised either as a voluntary or non-

voluntary measure. Successfully implemented non-voluntary TDM measures are generally more 

effective at changing behaviour as commuters are forced into doing so. They are, however, resisted by 

the public unlike voluntary TDM measures that are less contentious (Thorpe, Hills et al. 2000; Taylor 

and Ampt 2003; Eriksson, Garvill et al. 2006; Loukopoulos 2007). Voluntary measures are, however, 

seen to be less effective as compared to non-voluntary measures as behavioural changes are left to the 

commuter. Voluntary TDM measures are most likely to succeed when targeted at commuters most 

susceptible to behavioural change (Loukopoulos 2007).  

 
For an effective formulation and implementation of a voluntary TDM strategy, an understanding of 

travel behaviour patterns and changes is vital. This includes the process through which a decision is 

made, what influences choice making and when change occurs. Some authors have argued this process 

of choice making as habitual, depicting a fairly stable travel pattern (Verplanken, Aarts et al. 1997; 

Gärling and Axhausen 2003; Schlich and Axhausen 2003; Klöckner 2004). Others have argued it to be 

deliberative, depicting a variable travel pattern (Simon 1955; Scott 2000; Bateson 2010). The 

assumption of whether mode use choice is rational or habitual may influence the accuracy of 

predicting behavioural change responses to different TDM measures. Most often, behavioural change 

between two behaviours or choices is assumed to be unidirectional. Such changes has, however, been 

shown to be happening in both directions – a concept introduced by Goodwin (1999) as ‘churning’. 

Thus, as some change from behaviour “A” to behaviour “B”, others change from behaviour “B” to 

behaviour “A”.  

 

This chapter gives an account of a study done to investigate the dynamics of mode use changes over 

time in the context of Cape Town. It starts of by looking at the dynamics of travel behaviour patterns, 

providing the basis for arguing the need for longitudinal data instead of cross-sectional data in order to 

be able to better explain these behaviour patterns. This led to the formulation of research questions, 

which served as a guide for the study. The various methods for the collection of longitudinal data are 

then touched upon. The choice of retrospective data collection method is then justified along with 

measures taken to improve the reliability of the data collected. A description of the survey tools is then 

given along with how the surveys were carried out. The data collected is then analysed and discussed.  
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3.2.  Dynamics of Travel Behaviour Patterns 
Many studies have been conducted, in various contexts, to understand the dynamics of travel choices 

resulting in behaviour patterns. These studies in travel behaviour change have mostly acknowledged 

the repetitious nature of travel patterns. The argument arising in the literature is the extent of 

deliberation in making travel choices. Some have argued, or at least implied, that decision makers do 

deliberate on their alternatives whenever they are faced with a decision-making problem (e.g. Fishbein 

and Ajzen 1975; Ajzen 1991). These studies may be thought of as drawing from the theoretical 

framework of rational choice making as advanced by Simon (1955; 1957; 1991). Travel patterns 

resulting from this theoretical framework may be stable only when the outcome after deliberation is 

always the same – signifying a stable travel environment. It may result in variable outcomes in an 

unstable environment, introducing variability in travel patterns. When the travel environment is highly 

unstable, the use of rational choice making theory is most likely to result in variable outcomes. 

 
Other studies have suggested travel behaviour is habitual (Verplanken, Aarts et al. 1997; Gärling, Fujii 

et al. 2001; Bamberg, Ajzen et al. 2003; Gärling and Axhausen 2003; Garvill, Marell et al. 2003). 

Travel choice making has been argued to be of a complex process, and the fact that commuters make 

such choices swiftly implies that they do not always deliberate fully on making them (Cullen 1978; 

Gärling, Fujii et al. 2001). These studies suggest that commuters engage in rational deliberation of 

alternatives only when faced with a decision-making problem for the first time. If the outcome proves 

successful, the same alternative is chosen whenever the commuter is faced with a decision-making 

problem in the same or similar context. A concept termed as script-formation by Gärling, Fujii et al. 

(2001). As the same choice is repeated over and over again, it becomes habitual and deliberation 

becomes less and less whenever choices are being made. This is in line with the theory of interpersonal 

behaviour (TIB) where the effect of deliberation becomes less as behaviour becomes more habitual 

(Triandis 1977). With little or no deliberation over alternatives, the same choice may be transferred to 

other contexts different from the one within which such a choice was made. Habitual behaviour 

suggests a fairly stable travel pattern as the same choices are made every time.  

 
Inducing deliberation in choice making has been seen to be a means of potentially breaking habits 

(Garvill, Marell et al. 2003). Measures for inducing deliberation include the provision of information 

about alternatives, creation of awareness about consequences of mode use, provision of incentives etc. 

(Fujii, Gärling et al. 2001; Fujii and Kitamura 2003; Gärling and Fujii 2006). Depending on the 

strength of the habitual behaviour, these measures may be overlooked by individuals. Van der 
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Waerden, Timmermans et al. (2003) identified two salient factors – ‘key events’ and ‘critical 

incidents’ – that may compel commuters into reconsidering their travel behaviour. Key events are 

defined as expected major events in one’s personal life. Examples of key events include: the 

acquisition of a driver’s license, changes in employment, residential relocation, getting married, car 

ownership etc. Critical incidents – which may also be termed as ‘life shocks’ – on the other hand are 

defined as unforeseen events that can impact one’s behaviour. Examples of critical incidents include: 

involvement in car crash, muggings, termination of employment, etc. Key events and critical incidents 

may be considered as naturally occurring as they do not require any policy interventions like the latter 

measures. The occurrences of these two factors are seen to trigger the process of deliberation on travel 

choices. They may also alter the set of travel alternatives available to an individual. In line with the 

habit formation theory, the individual may try different travel mode choices before settling for the 

most suitable option. This introduces a degree of variability in a fairly stable travel pattern (see Huff 

and Hanson 1986; Cherrett and McDonald 2002). This variability may be termed as of the ‘short-

term’. Other causes of short-term changes include routinized variation in travel pattern and once-off 

interruptions in the travel environment. Routinized variation refers to planned alternation between 

travel choices – e.g. an individual may decide to travel with public transport from Monday to Thursday 

but travel with private vehicle on Friday. Examples of once-off interruptions may be due to unforeseen 

events such as break down of private vehicle etc. 

 

Variability is not only seen in mode use choices but also in other attributes of travel choices such as 

routes and departure times. The extent of variability or habit is however, different in the various 

attributes of travel choices. Commuters have been found to first change their routes and departure 

times before considering a change in mode use (Dowling and Colman 1995). This means variability in 

mode use choices are minimal compared to that experienced in route and departure times. Goodwin 

(1989) from a study about the stability of public transport use found that, individuals whose 

circumstances change in terms of key events and/or critical incidents are more susceptible to travel 

behaviour change. Changes observed were reciprocal and not only in one direction, thus while some 

were moving from alternative ‘A’ to ‘B’, others were moving from alternative ‘B’ to ‘A’, a 

phenomenon known as ‘churning’ (Goodwin 1999; Chatterjee 2001). Most often the magnitude of 

these changes are not of the same magnitude in opposite directions, introducing a phenomenon termed 

as ‘asymmetric churn’ (Goodwin 1999). The unequal magnitudes of change in the two directions result 

in a net change, which may be mistaken as a one directional change when data are analysed in 
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aggregate form. This net change can be swayed in either direction. It is considered positive if it is 

favourable and negative if unfavourable. This natural phenomenon introduces variability in all aspect 

of travel choices including mode choice. 

 

3.3.  Research Question and Proposition 
Based on the review of the literature, the following research questions have been formulated to 

understand the prevailing travel behaviour dynamics in Cape Town. 

Ø Are travel choices among commuters habitual or deliberate? 

Ø In the absence of TDM interventions, what triggers travel behaviour change? 

Ø How frequently do these triggers occur? 

Ø What theory/theories best explain travel patterns among commuters in Cape Town? 

Ø Are mode use changes uni-directional? 

 

Answering these questions is deemed to help in understanding the travel behaviour patterns of 

commuters in Cape Town. It will also help in ascertaining or disproving the proposition that lower 

middle-income car commuters in Cape Town engage for long periods of time in non-deliberative 

habitual mode choice behaviours, which are changed when infrequent key life course events or 

incidents induce deliberation. Thereby helping solve the apparent contradiction between habit and 

variability. Thus, middle-income car commuters do not engage in daily deliberation on the mode of 

transport to use, rather they get locked into the habit of using the same mode of transport. This process 

of mode use choice is hypothesised to last until the commuter experience a key life course event or 

incident which forces them to reassess their mode of transport, introducing a stage of variability in 

what may seem like a fairly stable habit.  

 

3.4.  Research Method 
To be able to determine the variation or habitual nature of travel choices and behaviour, there is the 

need for data to be collected over longer periods of time (Huff and Hanson 1986; Schlich and 

Axhausen 2003). Cross-sectional surveys have often been used in traditional transportation surveys in 

the collection of data (Lanzendorf 2003). This type of survey collects data at a specific point in time. 

Its variant, repeated cross-sectional surveys have been used in the collection of data over a longer 
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period. Data collected through repeated cross-sectional surveys are however from different samples at 

the different point in time they are carried out. It is therefore difficult to determine the causalities of 

changes, which may be observed. Cross-sectional surveys or repeated cross-sectional surveys are 

therefore not suitable if variations in travel behaviour and their causalities are to be determined. 

Longitudinal or panel data is therefore needed in order to fully analyse the dynamics of travel 

behaviour patterns.  

 

3.4.1.  Survey Instrument Design and Data Collection 
To establish the dynamics in travel patterns due to long and short-term variability, a mobility 

biography was employed in this study. A mobility biography may be defined as a longitudinal record 

of an individual’s commuting choices over time. Longitudinal data is thus, needed for the construction 

of an individual’s mobility biography (Lanzendorf 2003; Beige and Axhausen 2006; Lanzendorf 2006; 

Otto 2010). Three major methods for the collection of longitudinal data include; panel survey, pseudo-

panel survey and retrospective survey (Axhausen 1995; Lanzendorf 2003).  

 

3.4.1.1.  Panel Survey 
Panel surveys involve the repeated survey of a group of people over a period of time at regular 

intervals (Lanzendorf 2003; Stopher, Clifford et al. 2009). It is considered the most reliable method for 

the collection of longitudinal data since errors due to memory loss are minimal as time elapse between 

activity and data collection is almost immediate (Kitamura 1990; Raimond and Hensher 1997; 

Kitamura, Yamamoto et al. 2003). There are, however, some disadvantages with the use of panel 

surveys, among which include the lengthy time between start of survey and when data is delivered, 

respondent attrition, the conditioning effects on respondents, and the high cost of survey (Lanzendorf 

2003).  The lengthy time in data delivering, along with respondent attrition may cause a significant 

reduction in the number of respondents at the end of the survey. These may be due to death and lack of 

interest in the survey at certain points in time. One may therefore have to start off with a very large 

sample size, hoping to get to the required sample size at the end of the survey. This may lead to high 

cost of survey and considerable sampling bias. Aside from these, respondents may get accustomed to 

the line of questioning, which may affect future answers.  
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The use of a panel survey in the study was not feasible as the study aimed at establishing mode use 

changes of respondents in the working life. The survey could thus only rely on past data if there were 

available.  

 

3.4.1.2.  Pseudo-Panel Survey 
Pseudo-panel surveys may provide some alleviation of the disadvantages of a panel survey such as the 

lengthy time before data is delivered and the high cost. Pseudo-panel surveys involve the construction 

of cohorts, which are traced through several cross-sectional data that are already available. It is a quick 

and relatively cheap method of delivering longitudinal data. The main disadvantage with this method, 

however, is that observations are done at an aggregate level and changes in individual behaviours are 

not accessible. This makes it impossible to construct a mobility biography – which involves individual 

choices – from this method.  

 

The aim of the study was to determine the causes of individual mode use changes. Individual mobility 

biography data was therefore needed for the study. The impossibility to construct mobility biography 

from such data made it impossible to use the pseudo-panel survey method in this study.  

 

3.4.1.3.  Retrospective Survey 
A retrospective survey was seen to be the only viable survey method for the mobility biography study 

in Cape Town due to the limitations and infeasibilities of panel and pseudo-panel surveys.  

 

Retrospective surveys are once-off surveys used in the collection of information about an individual’s 

past activities (Auriat 1991; Beckett, Vanzo et al. 2001; Behrens and Del Mistro 2006).  They have 

been used in a variety of research fields, including psychology, epidemiology, sociology, demography, 

marketing and health (Haaga 1988; Mathiowetz and Duncan 1988; Peters 1988; Auriat 1991; 

Friedenreich 1994; Dex and McCulloch 1998; Graham, Catania et al. 2003; Smith and Thomas 2003; 

Jordan, Jinks et al. 2006; Gibson and Kim 2007). They are seen to be quicker and the most suitable 

way of collecting information about an individual’s travel behaviour history compared to pseudo-panel 

survey methods (Auriat 1991; Beckett, Vanzo et al. 2001; Lanzendorf 2003). Of major concern, 

however, is the reliability of data collected through this method. The main problem with data collected 

through retrospective survey is related to memory biases – forgetfulness and telescoping – since they 
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rely on the memory recall of respondents over extended periods (Auriat 1991; Beckett, Vanzo et al. 

2001; Belli, Shay et al. 2001). Forgetfulness refers to the phenomenon where respondents do not 

remember the occurrence of an event, while telescoping refers to the inaccurate dating of events 

(Prohaska, Brown et al. 1998; Ziniel 2008). Telescoping can either be forward or backward 

telescoping. Forward telescoping occurs when events are remembered as having occurred in a more 

recent time than it actually did, while backward telescoping occurs when events are remembered as 

having occurred at an earlier time than they actually did. Forward telescoping have been seen to occur 

more frequently than backward telescoping (Belli 1998; Ziniel 2008). 

 

Problems with recall ing past  events 

Asking respondents about their past behaviour requires them to search particular parts of their memory 

in order to respond. Sudman, Bradburn et al. (1996) described memory as a large storehouse of 

information of all kinds and understanding how they are organized is fundamental to apprehending 

how they are retrieved. Information about different events is comprehended, encoded and stored in 

different parts of their memory. Among these memories are autobiographical memories – thus 

memories about one’s self (Brewer 1994). He identified four types of autobiographical memories – 

personal memory, generic personal memory, autobiographical fact and self-schema. Personal memory 

refers to memories stored about single events in one’s life. The individual usually has a detailed 

memory of such events to the extent that they are able to mentally visualise them, e.g. buying a car. 

Generic personal memory is similar to personal memory in that, the individual hold mental images, but 

are usually collated mental images of several events, e.g. driving to work place in a car everyday. 

Memories of single events to which an individual holds no mental image are referred to as 

autobiographical facts. Self-schema memory is formed when an individual experiences several similar 

forms of non-image events, e,g one’s mode use preference.  One or more of these memories are argued 

by Brewer (1994) to be called upon by respondents in answering research questionnaires. 

 

Searching through the memory bank to retrieve particular items being sought is termed as 

remembrance. Sudman, Bradburn et al. (1996) advanced three processes an individual goes through in 

answering a question. Firstly, the respondent has to be able to understand the question being asked in 

order to start the process of memory search. Once the event has been located in the memory 

storehouse, it is retrieved. Upon retrieval of the event, a judgement is made as to whether the retrieved 

information is the correct memory before a response is made. Failure of a respondent to give answers 
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to questions may be due to forgetfulness. Even though forgetfulness is thought to be a function of 

time, there is no single relation between them, resulting in different forgetting curves with different 

people and events (Ebbinghaus 1885). Different types of events are forgotten at different rates.  

 

Sudman, Bradburn et al. (1996) described three ways by which events can be omitted or forgotten. 

First, some events may never be transferred to the long-term memory. They argued we pick what to 

pay attention to, due to limited capacity of our mind’s processing power. As such some events are not 

processed, encoded and stored in the memory. Thus, they are usually forgotten almost immediately 

after the occurrence of the event. Secondly, events may be omitted due to retrieval failure. This occurs 

when events are not rehearsed for long times. The cues needed to activate these memories are usually 

weak due to the fact that they have not been recalled for so long (Sudman, Bradburn et al. 1996; 

Mathiowetz 2000). Alteration of memory is thought to be the third way through which events are 

omitted or forgotten. Individuals are said to recall past events through a process of reconstruction 

(Bartlett 1932) and through this process, detailed memories may be lost or altered. Salient event 

memories remembered first are usually used as cues to recall detailed memories. 

 

Telescoping errors may still be prevalent, even when an individual is able to recollect a memory of an 

event. Telescoping is said to be caused by a combination of three independent factors (Rubin and 

Baddeley 1989; Sudman, Bradburn et al. 1996). First is the normal relationship between time and the 

rate of forgetfulness. Recently occurring events are usually remembered much easier than those 

occurring further back. Thus, errors in dating events increase the longer the time between the 

occurrence of the event and when it is recalled. Errors in dating events were observed by Janssen, 

Chessa et al. (2006) to be minimal when respondents were asked to recall events that had happened 

within three years from the time of recall. Also contributing to telescoping is the random occurrence of 

dating errors. These random errors are said to increase with time elapsed between when an event 

occurred and the time they are recalled. Thirdly, events that occurred outside the period being referred 

to may be thought of as occurring in that period. Sudman, Bradburn et al. (1996) argued intrusion to 

only occur from the past events and not events yet to occur. Telescoping may lead to an overestimation 

of the number of events that may have occurred within a period of time under investigation (Beckett, 

Vanzo et al. 2001).  
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An understanding of how memories are organized and stored, how they are retrieved and appreciating 

errors associated with the process of retrieving memory information is important in identifying 

methods to aid in the recalling process.  

 

Retrospective recall-aid techniques  

Remembering an event is argued by Sudman, Bradburn et al. (1996) to be influenced by habitual 

behaviour, emotions, attitudes and events happening at the time of retrieval, which include the 

wording and context of questions. The phrasing of questions, which will serve as cues to trigger 

memory search is therefore important. Free recall, cued recall and recognitions are three methods of 

recalling classified by psychologists (Sudman, Bradburn et al. 1996). Open-ended questions – where 

respondents are provided with minimal cues - are examples of questions triggering free recall. 

Example, “what are some of the factors you think about when deliberating on mode use choice?” Cued 

recall may be similar to free recall methods, but here, respondents are given detailed cues in the 

questions. Example, “some commuters often think about cost, convenience and safety when deciding 

on their mode use choice. What factors do you think about when deliberating on mode use choice?” 

Questions providing specific list of things an interviewer wants to ask about are said to trigger the 

recognition recalling method. Example, “do you think about cost when deciding on mode use choice? 

Do you think about safety when deciding on mode use choice?” Retrieval failures by respondents have 

been seen to be minimal with recognition and cued recall methods than with free recall method 

(Sudman, Bradburn et al. 1996).  

 

Belli (1998) pointed out three memory retrieval pathways; top-down, sequential and parallel retrievals 

which are tied to autobiographical memories – that is memory of one’s personal past. 

Autobiographical memories are structured hierarchically (Barsalou, Neisser et al. 1988; Conway 

1996), on top of which lie memories for extended events usually spanning over years and others over a 

few days. Some of these events referred to as lifetime events are easily remembered as they determine 

one’s self-concept (Belli 1998). Lifetime events may be personal or public, however, personal lifetime 

events are seen to be better remembered than public lifetime events (Ziniel 2008). Summarized 

memories of repetitious events are next on the hierarchy. At the bottom of the hierarchy are those of 

specific events, which may be contextual in nature, spanning over minutes or hours. The basic 

principles underlying the structure of autobiographical memory are considered to be thematic – that is, 

with reference to types of events and/or persons – and temporal – that is, with reference to time or 
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sequence of events (Sudman, Bradburn et al. 1996; Belli 1998). Specific and summarised event 

memories are considered to be nested in extended event memories. Top-down retrieval refers to the 

relationships that exist between major events and smaller ones; thus information about extended events 

may lead to the recall of specific events (Conway and Bekerian 1987; Barsalou, Neisser et al. 1988). 

Sequential retrieval refers to the chronological sequencing of events as they happened. It is based on 

the temporal arrangement of memories. Sequential retrieval is most apparent when respondents are 

asked to recall events over longer periods of time (Belli 1998). Parallel retrieval may be similar to 

sequential retrieval as events may also be arranged chronologically but across two life domains (e.g. 

employment and travel life domains) while sequential retrieval is across one life domain. Retrieval 

pathways are interconnected and encouraging the use of cues available in these interconnected 

pathways increases the recall of autobiographical memory. Parallel retrieval may be thought of as of 

the highest order in retrieving past events as they are likely to incorporate the other two types of 

retrieval pathways.  

 

Survey questionnaires and recall-aid tools were designed bearing in mind how memories of events are 

organized and how they are retrieved. A combination of open ended and cued questions were used in 

the questionnaire (see appendix A). Commuting and event history calendars were also used (see 

appendices B and C). This was to help aid respondents into remembering better, meaning better 

quality data.  

 

Commuting History, Event History and Deliberation Calendars  

Traditional survey questionnaires have been found to only encourage a top-down retrieval pathway of 

memory recall and not of the others (Belli 1998). The use of history calendars – events and commuting 

– has however been seen to encourage multiple and interconnected retrieval pathways in 

autobiographical memory recalls (Belli 1998; Belli, Shay et al. 2001). Some of the advantages of using 

event history calendars (EHC) are their potential in improving data collected through retrospective 

surveys and ease of recording detailed sequences of events (Freedman, Thornton et al. 1988; Belli, 

Shay et al. 2001). Also of importance is the easy detection of inconsistencies of the sequence of events 

across different life domains.  

 

Changes in employment, residency, co-habiting partnerships, children, driver’s license and car 

ownership were chosen as life events for the construction of an event history calendar. These life 
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events were chosen as they have been seen to have effects on the transportation needs of individuals. 

The household composition – that is co-habiting partnerships, children – have been seen by Heine, 

Mautz et al. (2001) as cited by Lanzendorf (2003) to affect car use. Employment has been seen to have 

ripple effects on mode use changes. Getting employed may increase a person’s economic power, 

which may lead to the acquisition of a car, changing their mode use (Lanzendorf 2003). Changes in 

employment and residency may alter distance between trip origin and destination, which may trigger 

mode use changes.  

 

Using these life events, a life event calendar (appendix B) was developed in conjunction to a 

commuting history calendar (appendix C). The commuting calendar comprised of the different 

available modes that are commonly used for work trips in Cape Town – walking, car, minibus-taxi, 

bus and train. These were used as memory recall aids. Data were to be used for the construction or 

determination of long-term variability in travel choices.  

 

3.4.1.4.  Travel Diaries 
A travel diary is used for documenting personal trips over a period of time. It records attributes of 

travel choices such as the origin, destination, travel time, mode choice etc. It has been used in 

transportation surveys for the collection of longitudinal data for understanding and measuring daily 

travel behaviour patterns of individuals and households (Axhausen 1995; Lanzendorf 2003). It is very 

advantageous in collecting data on travel patterns as they give detailed choices but can be very 

expensive if used for long durations. Schlich and Axhausen (2003) recommended a minimum duration 

of two weeks of observation if the aim of using a commuting diary is to determine habit or variability 

in travel patterns.  

 

To aid in the determination of short-term variability or habit of travel choices among respondents, a 

two-week commuting diary was designed and used in this study (see appendix D).  Some of the 

attributes, which were captured with the commuting diary, included; whether trip origins, trip 

destination and route choice remained the same as previous day, arrival times at work, travel mode 

used and car occupancy. These were recorded for both trips to and from work. 
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3.4.1.5.  Sample Design and Selection 
Long-term mobility studies have mostly been based on either secondary data or data collected through 

retrospective surveys (Müggenburg, Busch-Geertsema et al. 2015). This may be due to the time-

consuming and costly nature of collecting longitudinal data through panel survey. Other mobility 

studies have been short term where data is collected from a panel before and after an intervention 

(Bamberg, Rölle et al. 2003; Fujii and Gärling 2003; Garvill, Marell et al. 2003; Eriksson, Garvill et 

al. 2008; Ben-Elia and Ettema 2011). Participants’ selections for these studies have mainly been a 

combination of probabilistic (where each individual has a known probability of being selected) and 

non-probabilistic (where some of the population have no chance of been selected) methods of 

sampling. This has been due to the nature of such mobility studies that have demanded for certain 

categories of commuters. The population is usually screened to ascertain if they meet the criteria. For 

example, Ben-Elia and Ettema (2011) used license plate recognition cameras to identify their targeted 

sampling population. They were then to travel at least three times a week to work and have email and 

internet access in order to qualify to be selected for the study. Chatterjee, Sherwin et al. (2013), 

recruited participants based on how they had answered a previous survey about their use of bicycles. 

 

A non-probabilistic method of sampling was used for this study as participants needed to satisfy a 

certain set of filtering questions in order to be eligible to answer the questionnaire. Participants were 

selected based on a snowball sampling method. Few known respondents who were deemed to likely fit 

the criteria set for the questionnaires were approached. They were only asked the main questions after 

they had satisfied the criteria set out by asking the preceding questions. Individuals who were 

approached were then asked to recommend people they thought would meet the criteria set out, 

whether they themselves met the criteria or not. Respondents were required to be employed at the time 

of the survey, and requiring regular travel to the same place of work. This was seen as a proxy to habit 

formation in terms of mode use. Respondents were also required to have changed their mode use at 

least once in their working life, and needed to be between the ages of 30 and 63 years as the study 

aimed at finding triggers of mode use changes to work over long periods. Respondents were to have 

lived more than half of their working life in Cape Town, which was the context within which the study 

was been carried out. Switching between public and private travel modes was argued to be common 

among lower middle-income earners as car ownership start to be more evident (SA DoT 2012 p. 42). 

For this, the study mainly targeted middle-income earners. The income and age criteria were, however, 

not adhered to strictly to enable capturing some high-income respondents and young professionals. 
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Sample may therefore not be representative of the general public. This was acceptable as the study was 

to enable an in-depth study of triggers of mode use changes among habitual commuters.  

 

Sample sizes have been linked to the type of surveys, thus whether quantitative or qualitative (Ritchie, 

Lewis et al. 2003; Neuman 2014). Sample sizes for qualitative surveys have been observed to be 

smaller than those of quantitative surveys. Neuman (2014) attributed this difference in sample sizes to 

the different purposes for which sampling serve in qualitative and quantitative studies. While sampling 

is used in quantitative studies to create a representation of features in the population, that of qualitative 

studies is to gain insight and understanding about issues in the population. One major reason given by 

Ritchie, Lewis et al. (2003) for the small sample size in qualitative surveys is the point of diminishing 

return – thus the point where adding more data does not lead to new observations. They argued an 

observation only need to appear once for it to be of relevance to the study and not about the number of 

incidence. The concept of saturation therefore helps in estimating the sample size for a qualitative 

survey theoretically. Its practicality in the determination of sample size has however been questioned 

by Guest, Bunce et al. (2006) as the process is subjective. Determination of the point of saturation has 

been argued to be dependent on the experience and discretion of the researcher (Tuckett 2004; Mason 

2010). This may have led to the different sample sizes recommended by different authors for a 

qualitative survey (see Guest, Bunce et al. 2006). Ritchie, Lewis et al. (2003) recommended a sample 

size of less than 50 will be enough to achieve saturation for a study that uses individual interviews as 

the method for data collection.   

 

3.4.1.6.  Data Collection 
Observation, interview, and questionnaire are some of the main methods of collecting data. These have 

been used in the collection of mobility data over the years. Observation involves the acquisition of 

data by observing an individual. This usually involves the usage of tracking devices in mobility 

studies, for example, Ben-Elia and Ettema (2011) tracked the movement of respondents by installing 

transponders in their vehicles. A major advantage of the observation method is the direct collection of 

behavioural data without relying on the accounts of the respondent (Foster 2006) Observational 

methods therefore produce more accurate data compared to the other two types of data collection. 

Respondents may however, alter their behaviour, either consciously or unconsciously when they come 

to know that they are being monitored. The observational method may also be expensive, with data 

lacking causality information. They have therefore been used mostly to compliment data collected 
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through either interview or questionnaire method. Interviews involve verbal communication between a 

respondent and an interviewer. Interviews may be classified into two main categories – unstructured 

and structured interviews (Phillips and Stawarski 2008). Follow-up questions in unstructured 

interviews are usually formulated based on the response given to previous questions. They may 

therefore vary from respondent to respondent. Semi-structured interviews are guided by written down 

questions, which must be covered. They ensure information is consistent to a certain degree among 

respondents. Questions in structured interviews are fixed and asked in a specific order. They may 

resemble the questionnaire method where the questions are also fixed and in specific order. 

Respondents are however expected to read and fill in the questionnaires themselves unlike the case of 

interviews where an interviewer read the questions (Wilson and Sapsford 2006).  

 

Interviews can be administered through phone or face-to-face conversations while questionnaires are 

administered through post or internet – either electronic mail or on a web page. Interviews allow for 

explanation of questions if needed by respondents, which is not possible in the case of questionnaire 

surveys. Acquisition of data through interviews also guarantees all the necessary questions are 

answered by the respondent unlike through the questionnaire method where the respondent may skip 

some questions especially when the questionnaire is paper-based.  

 

With the help of colleagues, a face-to-face interview was used in the collection of data in March 2012. 

This was to augment data collected in 2011 with the help of colleagues. Using a semi-structured 

interview, commuters were asked questions about their work trips over their working life. Participants 

were asked questions relating to the occurrence of selected lifetime events in their working life. These 

events included changes in employment, residence, co-habiting, children at home and schooling, 

driver’s licence and car ownership. These events were used in constructing a life event history 

calendar. This was to aid respondents in cross-referencing their responses to commuting choices and 

improving the reliability of their recall. This was to help determine the various life course events that 

may have influenced mode use changes. To test the variabilities that may be apparent in the day-to-day 

travel choices, respondents were then given a two-week commuting diary to be filled. This was later 

collected from respondents on an arranged date. Diaries were not always completed before the 

arranged dates. In such cases, respondents were made to recall their commuting trips over the last two 

weeks when collections were been made. The diaries are then filled together with the respondents. 
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Figure 3-1 depicts a typical respondent’s mobility biography showing the mode switches over his life 

span and their causes. The respondent as at the time of the interview was going to work as a passenger 

of a car. The train was the mode of transport to work when he started working in 1979 when he didn’t 

have a car. He switched to being a car passenger in 1981 as a result of switching jobs. Respondent 

remained a car passenger until he bought his own car in 1982, after which he started driving to work. 

He reported changing jobs, residence and co-habiting in that same year. He continued driving to work 

till the year 2009 despite the occurrences of different life course events such as changing residence, 

co-habiting, having children at home and starting schooling. It took a life shock – when he had to give 

his car to the wife after a friend that had been giving her a lift moved away – to cause him to change 

back to being a car passenger.  

 
A total of seventy (n=70) full-time workers who commute to the same place of work on regular basis 

(i.e. excluding service providers like plumbers and sales representatives who travel to different work 

destinations) were interviewed. Most of these commuters (accounting for about 60%) were middle to 

lower income earners. The sample size of 70 was within the range of sample sizes (between 1 and 95) 

used by different authors carrying out qualitative surveys and more than the average of 31 as compiled 

by Mason (2010).  
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3.4.2.  Analysis 
Collected data were entered into a Microsoft Excel worksheet for analysis. The modes of transport 

used by each respondent were recorded over their working life. This was recorded along with life 

course events or critical incident that may have occurred in their life and the year in which they 

occurred. It was noted whether a life course event caused a change in mode use or not. The number of 

life course events occurring among the respondents was aggregated, noting the percentage that caused 

changes in mode use. A chart of individual mode use over the observed years was plotted to visually 

see the trend in mode use changes. The duration with which respondents used a mode of transport 

before changing it was noted and aggregated to estimate the habitual nature of mode use. This was also 

to evaluate the triggers of travel behaviour change in the absence of TDM and the frequency of their 

occurrence. Analysis was augmented with quotes from respondents explaining the causality of their 

behaviour change.  

 

Respondents’ day-to-day mode use choices were analysed from the trip diary data for the aspects of 

mode use that exhibit variability or otherwise. The different attributes such as origin, destination, 

departure time, arrival time, route choice, mode of transport and car occupancy were aggregated for all 

the respondents. The percentage of days to which their choices changed from that of the previous day 

was computed as the extent of variability in that attribute of mode use choice. Departure and arrival 

times within 10 minutes of the previous day were considered as being the same.  

 

3.5.  Results 
3.5.1.  Descriptive Analysis 
A total of seventy respondents were interviewed. Table 3-1 presents a break down of the socio-

demographic characteristics of the respondents. The respondents were grouped based on their income 

earned per month. Respondents earning below 5000 ZAR (approximately 612 US dollars as of June 

2012) were considered as low income, those earning between 5000-10000 ZAR as middle income and 

those earning above 10000 ZAR (approximately 1225 US dollars as of June 2012) as high income. 

They were further stratified according to their gender and age. All respondents were currently 

employed, requiring regular travel to the same place of work and have changed their way of travelling 

to work at least once in their working life – which was made possible because of the selection 

questions. About 60% of respondents were middle to lower income earners with a near equal split 

between male (53%) and female (47%).  
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Figure 3-2 shows the residential neighbourhoods of respondents. Most of the respondents were at the 

time of survey living in the Cape Flats, City Centre, Southern Suburbs, and Northern Suburbs. They 

were mostly living along railway lines.  

 
Table 3-1: Socio-demographic characteristics of sample respondents 

Row Labels 
Female  Male Grand 

Total  <30 31-40 41-50 51-65 Total  <30 31-40 41-50 51-65 Total  
<5000 ZAR 1 4 3 

 
8 3 6 

 
2 11 19 

5000 – 10000 1 2 5 4 12 
 

1 5 6 12 24 
>10000 ZAR 

 
3 5 5 13 1 6 5 2 14 27 

Grand Total  2 9 13 9 33 4 13 10 10 37 70 
 

 

 

Figure 3-2: Spatial distribution of respondents 

 

3.5.2.  Short term Dynamics 
To determine the extent of variability or otherwise in the different attributes of travel choices (i.e. trip 

origin, destination, departure and arrival times, route, mode use, and car occupancy), the travel diary 

was analysed. A total of 26 travel diaries were completed, representing about 37% of the respondents. 
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The 26 returned diaries resulted in a total of 240 days. Figure 3-3 depicts the percentage of total days 

observed from the sample where certain attributes of the work-trip remained stable (i.e. resembled 

behaviour on the previous day) and the percentage that displayed variability. A variance of 10 minutes 

was allowed for departure and arrival times. Times falling within this allowance were considered to be 

same. Among all the attributes of work trips, the origin and destination were seen to be the most 

stable, whether from home or work (it should, however, be noted that one of the criteria for respondent 

selection was a job that required commuting to the same place of work, so trip destination variation 

associated with more mobile service industry jobs such as plumbers, electricians etc. is not reflected in 

the respondent data). Thus 100% of all cases had not changed their work place or residence during the 

two-week survey. Also experiencing complete stability was the number of people in the car on the 

work trips. About 17% of the trips to home, however, did experience day-to-day variability in car 

occupancy. Other attributes generally showing variability were found to be the departure times, arrival 

times, route choice and activity along the way. The arrival times in both trips to work and home were 

observed to show more variability than departure times. It is however, worth noting the relative 

stability of the departure times (93%) and route choice (95%) of home trips. The mode use choice was 

also relatively stable; with about 96% and 97% stability of trips to work and home respectively. 

Among the respondents showing variability in mode use choices, only one had access to a car as an 

available mode to choose from (Table 3-2). This highlights the relative stability of mode use choice 

among car users.  
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Figure 3-3: Observed short-term variability in different attributes of work trips 

 
Table 3-2: Respondents with mode variability 

Respondent’s 
ID 

Access 
to car 
mode? 

Work trips 
 

Home trips 

Number 
of tr ips 

made 

Number 
of days 
variable 

% of 
variabili ty 

Number 
of tr ips 

made 

Number 
of days 
variable 

% of 
variabili ty 

OM02 No - - - 10 1 10% 
OM03 Yes 10 2 20% 10 2 20% 
OM04 No - - - 10 3 30% 
TJ02 No 10 1 10% - - - 
TJ10 No 10 2 20% - - - 
TJ16 No 10 4 40% 10 4 40% 
Total  40 9 23% 40 10 25% 
 

3.5.3.  Long term Dynamics 
As noted in the previous section from the analysis of travel diary data, the mode use choice was seen 

to be habitual, especially among car users. To establish the extent to which mode use choice is habitual 

over the longer term, the mobility biography data was analysed. Table 3-3 depicts the mean durations 

between sustained mode use changes, categorised by gender and age. As expected, the mean duration 

between travel behaviour changes is long, providing evidence of how habitual mode use is over the 

long-term. Respondents were found to take on average about 6 years before changing their mode use. 

There was no significant difference found between the mean mode use durations of a male respondent 
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and that of a female respondent. This was not so with age where the mean mode use duration was 

found to increase with age.  

 

Table 3-3: Mean duration between sustained mode use changes 

 Gender 
 

Age (years)  Total  

 Male Female <30 31-40 41-50 51-65 
Number of respondents 

37 33 6 22 23 19 70 

Mean duration between sustained 
mode use changes (years) 

5.9 6.5 4.0 5.7 5.3 8.3 6.2 

 

 

The habitual nature of mode choices was also obvious from the responses received from respondents; 

some of which are illustrated in the examples below. Mode use choice among some respondents were 

observed to have been influenced by their experiences from their past behaviour – a proxy for habit in 

behavioural theories such as the theory of interpersonal behaviour. They chose a particular mode 

because they were familiar or comfortable with such modes.  

 

“… when I started working in 1995, I was using the train. I lived in Grassy Park and worked in 

Cape Town [city centre] to 2006, so it was convenient for me to take the train; I knew what to 

do with the train. In 2006, I got a new job, which required me to live on the work premises. You 

could say that I walked to work at that time. In 2008, I was retrenched and I moved back to 

Grassy Park. I didn’t have a job for a while. When I got a new job in Cape Town [city centre], I 

went back to using the train, just like I used to do when I first started working. I suppose I was 

used to the train from before, that is why I went back to using it.” (a 33 year old male lower 

income respondent).   

 

“… once I got my first car, I never used anything else. I suppose I got comfortable using a car. 

Even if me and my husband are forced to share a car, I will always be the driver because I often 

go out at lunchtime and I need to have the freedom to go where I need to when I need to”(a 65 

year old female high income respondent). 
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It was also clear from the responses that some respondents only evaluated available alternatives when 

he or she was faced with choice problem for the first time – an assertion by habit formation theory – as 

illustrated in the example below. 

 

“… in 1981, I moved house after marriage… I lived close to the train station. I just stopped and 

thought through things and thought, let me take the train. I was closer to the station and it was 

cheaper. … when I was deciding on the way to travel to my work place in 2000, I decided to use 

the train, partly because I was used to the train. I knew what to expect. You know I have never 

though about why I have only used the train, why I have never considered another public 

transport mode” (a 52 year old male lower income respondent).  

 

From the above statement, the effect of ‘key events’ on triggering mode use change was also clear. 

Among the changes in life course events, changes in employment were seen to be the major key event 

causing changes in mode use after analysing the mobility biography data (Table 3-4). It accounted for 

about 50% of all mode use changes. This was followed by changes in residences and car ownership, 

accounting for about 16% and 17% of the mode use changes observed respectively. Changes in 

children’s schooling and the attainment of a driver’s licences were found to be the least common key 

events triggering changes in mode use. ‘Critical incidents’ were not found to be a significant cause of 

mode switching (these form part of the ‘other reasons’ category in Table 3-4). 

 

Table 3-4: Life course events (LCE) triggering mode use changes 

Life course events LCEs observed LCEs causing changes 
in mode use 

% of mode use change in 
relation to occurrence of 

the LCE No. % No. % 
Car ownership 64 5.6 43 16.7 67.2 
Employment 290 25.5 130 50.4 44.8 
Residence 197 17.3 42 16.3 21.3 
Co-habiting partnership 90 7.9 11 4.3 12.2 
Household size growth 210 18.5 11 4.3 5.2 
Driver’s license 38 3.3 1 0.4 2.6 
Child schooling 228 20.1 1 0.4 0.4 
Others reasons 19 1.7 19 7.4  
Total 1136 100 258 100  
 

To further investigate the impact of these life course events on mode use change, the number of mode 

use changes in relation to the frequency of a particular life course event is also expressed in Table 3-4. 
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From this analysis, changes in car ownership were observed to be the most likely life course event to 

trigger changes in mode use. About 67% of changes in car ownership led to changes in mode use. The 

acquisition or loss of a car almost always led to a change in mode use among respondents. Ownership 

of a car led to changes from other mode use domains to car use while loss of a car led to changes from 

car use to other mode use domains. The 23% changes in car ownership that did not lead to changes in 

mode use were mostly changes in the type of car, in which case the respondent was seen to still have 

access to a car. The acquisition or loss of a car leading to changes in mode use – normally from public 

transport to car use and vice versa respectively – were also evident in responses from respondents as 

seen in examples below.   

 

“… in 1999, I bought my first car, so I started driving and not using the train. I had wanted a car 

to be more independent. I had many different activities that required travel at that time. A car 

was the best mode to use to meet all my needs. I got to a stage in my life where I just felt it was 

the right time to buy a car and start driving…” (a 35 year old male high income respondent). 

 

“… I changed from bus to car use when I got a car in 2002. It was very old but still better than 

no car. I was happy to get the car, very happy. I had a car accident in 2007 and the car was 

written-off. I didn’t want to stop using the car, but I had to because I didn’t have enough money 

to fix it.” (a 29 year old low income male respondent).  

 

Also evident were changes in employment where about 46% of such changes led to changes in mode 

use. Changes in employment led to changes in transport modes available to respondents in some cases 

– thus leading to a change in mode use. In contrast to changes in car ownership leading to move to and 

from public transport, changes in employment led to changes in all the modes, as illustrated in 

examples below. 

 

“… I moved into a new house in 1986 that was very close to work, so I walked every day… 

When I changed jobs in 1991, I worked further away and so I started using the train. I used the 

train every day to travel to work for about two years. When I changed jobs in 1999, I would 

usually walk to work, as I was again closer to work, and catch a train home, as I was usually 

more tired after work. When I changed jobs in 2005, I worked further from home and was 

consistently a car passenger.” (a 52 year old female high income respondent). 
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‘… when I started working in 2003 near my home, I used to walk to work. There weren’t 

actually many public transport options on that route, so I didn’t have much of a choice. … When 

I got a new job in Cape Town [city centre] in 2005, I started using public transport. I would take 

a taxi from my house to the train station and then a train into town… when I started working in 

Claremont at the end of 2009, I got a lift to and from work from my boss…” (a 24 year old male 

low income respondent).  

 

The ‘other reasons’ cited in Table 3-4 resulted in a 100% change in mode use with most of them being 

from other modes to private car use. Some of these reasons included the high cost of maintaining the 

operation of a private car; negative experiences being verbal abuse or car crashes – which may be 

considered as critical incidents; and awareness of public transport as can be seen from the following 

comments from respondents. 

 

“… in 1987, I was verbally abused when I was travelling by bus… Nothing like that had 

happened before, but the experience was so negative I decided to never use the bus again…” (a 

63 year old female high income respondent). 

 

“… in 1997 when I turned 21, I was given a car from my parents. In 2000, I had to sell the car 

because I could not afford keeping it anymore, I started using public transport again, taking the 

bus to and from work. In 2002, I changed back to car use when I was able to afford one…” (a 31 

year old female middle income respondent).   

 

“… in 2009, before the World Cup 2010, there were a lot of promotion of public transport on 

the radio, so I thought, ‘let me try it’ … Upon trying it, I realised the train was not as scary as I 

thought it would be. This was my first time using the train and I have since been using the 

train…” (a 43 year old female high income respondent).  

 

“… at first I did not know what timetable the buses worked to, and what bus to take to get to 

work. After I had an accident in a mini-bus taxi, I decided to give the bus a try. I went to the 

station and found out about the schedule and since then I have been using the bus to work as it is 

convenient for me…” (a 46 year old female low income respondent). 
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The above responses show changes in mode use from all the different transport domains to the other 

among respondents. Figure 3-4, 3-5 and 3-6 show the mode use changes of commuters that are 

currently using private transport, public transport and non-motorised (walk) transport over their 

working life respectively. The vertical axis represents the different modes of transport being used with 

the horizontal axis representing years of mode use. Each point on the chart represents the mode of 

transport used by a particular commuter in that year. These points are then joined with a line – to 

delineate the longitudinal patterns of mode use behaviour. The different shades of colour are used to 

show different modes. Points in the same shade of colour therefore mean the number of respondents 

using that mode in a particular year.  

 

From analysing the data, the car as a driver was seen to be the most dominantly used mode of transport 

over the years amongst the respondent sample, followed by the train. The crossing lines show that 

mode use changes were not only in one direction but also in several directions – evidence of long term 

‘churning’. Changes were observed between different transport domains, and also within domains. For 

example in 2003, as commuter A was changing from private transport (car driver) use to public 

transport (train), commuter B was changing from public transport (bus) to private transport (car driver) 

use (Figure 3-4). Most of the observed long term ‘churning’ was between two transport domains. 

Some changes were, however, observed within transport domains. For example, in 2007, as commuter 

C was changing from mini-bus taxi to bus use, commuter D was changing from bus to mini-bus taxi – 

both modes located within the public transport domain (Figure 3-5). 
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Figure 3-4: Mode use changes among current private transport users (1965 - 2010) 

 

 
Figure 3-5: Mode use changes among current public transport users (1965 - 2010) 
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Figure 3-6: Mode use changes among current non-motorised (walk) users (1965 - 2010) 

 

Figure 3-7 shows the different mode use shares over the years. For clarity, the chart has been limited to 

a ten-year time period, from 2000 to 2010, unlike with figures 3-4, 3-5 and 3-6, where it starts from 

1965 – which is the year for which mobility biographies for respondents were recorded from. The 

main mode of transport amongst the respondent sample over the years was seen to be private car as a 

driver, followed by the train. Low mode use shares were found for walking and the car as a passenger. 

The low share of walking may be attributed to long distances between home and work places of 

respondents, while that of car as a passenger may be a confirmation of the low occupancy rate of cars 

in Cape Town and the world as a whole. Comparing the different transport domains, public transport 

mode use share was higher than private transport in 2001, 2002, 2003 and 2004. It then declined 

relative to private transport use from 2005 onwards. From 2006, the mode use of a car as a driver was 

higher than all public transport combined to work, which is in line with studies showing high use of 

private cars to work in Cape Town (Transport for Cape Town 2013). The long-term churn evident in 

the respondent sample is therefore asymmetrical in nature and moving towards car use.  
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Figure 3-7: Mode use share of respondents (2000 - 2010) 

 

3.6.  Discussion 
3.6.1.  Variability of Different Mode Use Choice Attributes 
From the travel diary analysis, the origin and destination attributes of mode use choice were observed 

to have shown no variability. The stability in work places and residences were expected as changes in 

these attributes occur infrequently. They were thus most likely not to have changed within the two 

weeks for which the travel diary was to be completed. Also showing complete stability was the vehicle 

occupancy for the trips from home to their work place. This could be attributed to the habitual nature 

of transportation behaviour of the households. For example, a household with children of school going 

age may have the same occupancy rate as the children may almost always be leaving to school whiles 

the parent(s) are going to work. The same may not be said for the reverse, where a colleague from 

work may join the respondent on the trip home. The rest of the mode use choice attributes recorded 

variabilities to different degrees with arrival times to home, recording the highest variability. The high 

variability in arrival times may be attributed to the unpredictable nature of traffic on the road – which 

may be high on one day and low on another. Departure times recorded less variability as compared to 

arrival times. The relative stability in departure time, especially from home may be due to the fixed 

start times at the work places of most commuters. Variabilities in route choices were mostly 
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routinized. Respondents reported sending their children to school, going to the gym etc. This is 

reflected in the variabilities observed in the activities to and from their places of work.  

 

The relative stability of the mode use choice compared to the other attributes such as departure times, 

arrival times, route choice, and activities along the way was also expected. This is in line with the 

literature on habit breaking as people have been found to first look at changing their route and 

departure times, which require less planning effort and schedule disruption, before considering a 

change in mode use for commuting, which require greater planning effort (Dowling and Colman 

1995). 

 

3.6.2.  Effect of Life Course Events on Mode Use 
The occurrences of life course events were observed to trigger behaviour changes, even in the absence 

of TDM measures. Mode use was observed to be more habitual as one gets older. This may be 

attributed to the relative increased stability in life styles in terms of residences, employments, 

childbirth, etc. as one ages. Changes in younger generations may be more apparent as they may be in 

the experimenting phase of their life compared to the older generation who may be more settled in life. 

This is in line with observations by authors such as Beige and Axhausen (2008) where they observed 

reduction in life course changes with increasing age.  

 

Major life course events observed to be influencing mode use choices have been changes in 

employment, residence, household size, vehicle ownership, acquisition of driver’s license etc (Beige 

and Axhausen 2008; Clark, Chatterjee et al. 2014). This was not different for this study where changes 

in employment, residence and vehicle ownership were the major causes of mode use changes among 

respondents. Changes in employment in particular dominated in terms of occurrence and changes in 

mode use. Changes in employment, especially for better-paying jobs may have an influence on vehicle 

acquisition, which was found to have a very high probability of causing a change in mode use to 

private vehicle. Changes in residence also have the potential in altering the modes of transport 

available to an individual as well as changing the distance between origin and destination, which may 

then lead to changes in mode use. Other major life course occurrences were changes in household size 

and children leaving for school. These two life course events along with driver’s license acquisition 

and ‘other reasons’ – which were observed in fewer quantities – had small effects on mode use 

changes in terms of the overall mode use changes. The small effect of driver license acquisition on 
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mode switching was expected as these changes only occur once in a commuter’s life. All the ‘other 

reasons’ however led to a change in mode use, mostly from public transport to private transport. This 

was expected, as the ‘other reasons’ were unexpected occurrences in an individual’s life. They were 

usually bad experiences such as insults from bus conductors.  

 

Changes in mode use caused by the observed life course events were not just from one transport 

domain to the other but multi-directional, thus while some were changing from public transport to 

private transport, some were also changing from private transport to public transport, even though it 

was in smaller quantities compared to the former. This provided evidence for ‘churning’ and it was 

asymmetric.  

 

3.7.  Conclusion 
The study aimed at investigating the dynamics of mode use changes over a commuter’s working life, 

as well as the major key events leading to these changes. The study also aimed at exploring whether or 

not there was evidence for the existence of long term ‘churning’ in mode use changes. To investigate 

the dynamics in mode use changes, mobility biography and commuting travel diary surveys were 

administered.  It was to test the proposition that mode use choice is habitual, and that sustained 

changes are mainly triggered by the occurrence of lifetime events. 

 

The commuting travel diary was used to assess the variability of different attributes of travel choices 

of commuters’ trips. These attributes included; origin and destination choices, route choice, departure 

and arrival times and mode use choice. An analysis of the diary data revealed that the origins and 

destinations of trips remained stable through the two-week diary period. Among the other attributes, 

mode use choice was fairly stable compared to route choice, departure and arrival times. These were 

expected, and in line with literature where commuters were found to first change their route or 

departure times before considering a change in mode use.  

 

To establish the extent to which mode use choices were habitual, the mobility biography data were 

analysed. On average commuters were found to take about six years before changing mode. This 

finding confirmed the proposition that mode use choice is habitual – especially among car users over 
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the long term, despite the evidence of small variations in behaviour especially in the other attributes 

other than mode choice as found in the travel diary survey. 

 

Mode use changes were observed to be in all directions – providing some evidence of ‘churn’. The net 

change over the long-term amongst the respondent sample was from public to private transport 

domains – an indication of ‘asymmetric churn’. Also evident, however were mode use changes within 

transport domains.   

 

After analysing the commuting history together with the event history of respondents, changes in car 

ownership were found to affect mode use changes the most in terms of the number of changes in mode 

compared to the number of occurrences of that particular key event. Changes in employment were, 

however, found to be the main causative factor in terms of the total number of changes observed. This 

was followed by changes in residential location and car ownership.  

 

The study thus showed mode use choices among commuters in Cape Town are habitual and not a 

decision they deliberate on a daily basis. The habitual nature of mode use choice is however 

interrupted by the occurrence of life course events or critical incidents, forcing commuters to 

deliberate on their mode use choice. This makes individuals experiencing such life course events more 

susceptible to TDM interventions.  
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4.1.  Introduction 
Mode use choice has been seen from the previous chapter to be habitual among the respondents. 

Respondents are therefore deemed not to engage in daily deliberation over the mode of transport to 

use. Habits are broken when commuters are induced to deliberate on their mode use. The occurrences 

of life course events have been seen to trigger deliberation among respondents as they reassess their 

mode of transport. Commuters have therefore been argued to be most susceptible to mode use change 

interventions when they are experiencing life course events.  

 
The influences of life course events on mode use choice have been researched and ascertained by 

many authors (Klöckner 2004; Stanbridge and Lyons 2006; Beige and Axhausen 2008; Scheiner and 

Holz-Rau 2013; Clark, Chatterjee et al. 2014; Schoenduwe, Mueller et al. 2015; Rau and Manton 

2016; Verplanken and Roy 2016; Busch-Geertsema and Lanzendorf 2017). There is, however, lack of 

research into how mode use changes occur when commuters experience these mobility changing life 

course events. Klöckner (2004) argued two main reasons why the occurrence of a life course event 

influences the reassessment mode use choices. He argued the occurrence of a life course event may 

either alter the available modes of transport to an individual or their living conditions. A change in the 

living conditions and/or available modes of transport causes the individual to deliberate on their mode 

use choices. He also argued this process to have a psychological aspect to it. He theoretically 

explained this process by proposing the trajectory for habit, awareness, information seeking and 

deliberation before and after the occurrence of a life course event. Klöckner moved on to recommend 

further studies aimed at validating the proposed framework for mode use changes when experiencing 

life course events. Little research has however been carried out to understand this process of habit 

breaking. This study sought to explore the habit breaking process by establishing when habits are 

broken in relation to the occurrence of a life course event, the duration a commuter deliberate on mode 

use change and some of the information they seek when deliberating on mode use changes. This was 

to help improve upon the theoretical framework that was proposed by Klöckner (2004). The 

observations will then be reflected upon, based on the theories of behaviour and behaviour change that 

was reviewed in chapter two.  

 
This chapter starts by introducing the effect of life course event on the decision making process of a 

habitual commuter. It sets the tone for the establishment of research questions upon which the rest of 

the study is based. These questions were setup to gain insight into the dynamics of breaking habits and 

not to test any specific proposition, as was so in the survey elaborated upon in the previous chapter. 
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This was due to the lack of sufficient literature around habit breaking, upon which such proposition 

would have been based on. This led to the selection of research tools such as the deliberation calendar 

for data collection. These are then analysed and discussed.  

 

4.2.  Mode Use Choice: Effect Of Habit On Decision Making 
A commuter has been argued to be deliberative when faced with a mode-use choice problem for the 

first time. The choice is codified if the commuter is satisfied with the mode of transport after using it 

(Gärling, Fujii et al. 2001). Under the same or similar conditions, this choice is repeated, and over 

time, the behaviour become habitual. Same choices are made even when the conditions under which 

such choices were made may have changed slightly. This is so because the habitual commuter 

overlooks minor changes in the conditions under which the choice was made, as they may not be 

actively seeking new information (Verplanken and Roy 2016; Busch-Geertsema and Lanzendorf 

2017). The commuter may have no nudging need to change their mode of transport without any major 

changes in the conditions, which led to the formation of the habit. The commuters’ awareness of the 

need to change their behaviour - an important antecedent for the enactment of a behaviour as by 

Schwartz’s (1977) norm activation theory – may be low at this stage,. Commuters therefore do not 

actively deliberate on their travel choices as this stage.  

 

Commuters have to be nudged in order to induce deliberation on their modes of transport. One way of 

inducing deliberation in the absence of a travel demand management measure has been observed to be 

the occurrence of a life course event. Influences of habit on travel choices have been argued to weaken 

when commuters are experiencing a mode use changing life course event (Verplanken and Roy 2016). 

At this stage, habits are unfrozen or begin to unfreeze, making travel choice decision-making more 

deliberative. Commuters become increasingly aware of their travel choices and start to deliberate on 

them. The deliberation may result in a change of mode, which may then be codified once again if they 

result in satisfactory outcomes. This new habit may be strengthened if the conditions under which the 

new travel choices were made are maintained for a period of time. The period between when habits are 

broken and re-formed introduces an opportunity for behavioural change interventions to be targeted, as 

individuals are deemed more susceptible during this period (Dahlstrand and Biel 1997; Verplanken 

and Roy 2016). A period termed by Stanbridge, Lyons et al. (2004) as a “window of opportunity”. 
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The influences of life course events on habits and travel choices have been well documented in recent 

years. Little research has however, been conducted to gain insight into how habits are broken. 

Klöckner (2004) argued the occurrence of a life course event to lead to changes in either the 

availability of certain modes of transport and/or living conditions of the commuter. This, he argues to 

cause a sharp increase in the level of awareness among commuters of the need to change their 

behaviours – termed as the level of activation (Figure 4-1). At the same time, the influence of habit on 

travel choices decline sharply. Commuters therefore start to actively seek information and deliberate 

on their travel choices. The level of activation prior to the occurrence of the life course event, thus 

when commuter travel choices were habitual, is argued to be low. The level of information seeking is 

also low at this point as commuters do not deliberate on their mode of transport on a daily basis. The 

levels of awareness, information seeking and deliberation are lowered again, once habits are re-formed 

after the life course event. The ‘window of opportunity’ as postulated by Klöckner (2004), may be 

argued to be starting from when the life course event occurs as he indicated this as the point where the 

levels in habit, activation, information seeking and deliberation changes sharply.  

 

 
Figure 4-1: Influence of life event on habits, awareness, information seeking and deliberation: adapted 

from Klöckner (2004) 
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During this period, an individual may try out different travel mode choices before settling on the most 

suitable option. This introduces a degree of variability in a fairly stable travel pattern (see Huff and 

Hanson 1986; Cherrett and McDonald 2002). This variability may be termed as ‘short-term’. During 

this period, a commuter’s search for new information about alternative modes of transport is 

heightened. Commuters are therefore more susceptible to mode use changes at this stage of their life 

than ever. Travel demand management measures are therefore more likely to succeed if applied during 

this ‘window of opportunity’. Better understanding of how commuters make mode use changes when 

triggered by life course events and for how long the process of change last is therefore important in the 

planning and implementation of TDM measures.  

 

4.3.  Research Questions 
The following research questions were therefore set to help gain empirical knowledge on the process 

through which commuters go when changing their modes of transport as a result of the occurrence of a 

life course event.  

 

Ø When are mode use choice habits broken in relation to the occurrence of a life course event? 

Ø How long do commuters deliberate on mode use changes when triggered by life course 

events? 

Ø Are the ‘windows of opportunity’ the same for different life course events? 

Ø What are the information commuters seek and use in decision-making? 

 

These were to give insight into the effect of life course events on mobility choices and how to better 

target commuters with TDM interventions.  

 

4.4.  Research Method 
To be able to determine the influence of life course events on mode use choice, respondents were 

required to retrospectively recollect memories of when they last changed their mode of transport as a 

result of the occurrence of a life course event. Recall aids such as life course calendars were used to 

help trigger multiple memory recollection pathways. A deliberation calendar was then used to guide 

respondents in reporting on the process of habit breaking.  
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Data were captured into a spreadsheet database. They were analysed in both spreadsheet and NVivo – 

a qualitative analysis tool.  

 

4.4.1.  Survey Instrument Design and Data Collection 
Commuters were required to remember the process they went through when they were changing their 

mode of transport after it was triggered by the occurrence of a life course event. A retrospective survey 

was therefore used in the collection of data. Survey tools used for the data collection included a 

questionnaire, life course event calendar and a deliberation calendar. The life course event calendar 

was used as a recalling aid for respondents.  

 

4.4.1.1.  Survey Questionnaire 
A questionnaire schedule was designed to help guide interviewers in asking questions aimed at 

documenting the process a respondent go through in making a mode use change when they 

experienced a life course event (see appendix E). The questionnaire was structured based on how the 

three main types of memories – thus memories for extended events, summarised events and specific 

event – are stored and retrieved as argued by Belli (1998). Belli argued specific events and 

summarised events are nested in extended events. Remembering extended events such as life course 

events was therefore deemed to be useful in remembering the specific events such as when one 

changed their mode of transport, when they started looking for information, when they stopped 

looking for information, when they started thinking about mode use change and when they stopped 

thinking about it.  

 

The questionnaire was therefore divided into four main sections. The first section asked questions 

about the respondents’ demographic data and their current mode of transport. This was to get the 

respondent to start thinking about their means of travel and how they have travelled in the past. The 

second section was then aimed at helping respondents to remember and temporally reference the 

occurrences of life course events. The questions were therefore to guide interviewer in helping the 

respondent to complete an event history calendar. This included changes in employment, residence, 

co-habiting partnerships, children, acquisition of driver’s license and private vehicle. The third section 

then narrowed in on the latest life course event in the respondent’s life that triggered a change in mode 

use. The inter-connectivity of different life course events were tested here by asking the respondents 
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whether any other life course event had influenced the occurrence of the latest life course event in 

question. The last set of questions were aimed at helping respondents to remember in detail the process 

they went through when changing their mode of transport.   

 

Respondents were given a brief description of the study and their consent sought before proceeding to 

the main sections of the questionnaire. They were assured of confidentiality of their data and given the 

opportunity to review their event history and deliberation calendars after they had been completed. 

Some socio-economic data such as gender, age and race were also collected.   

 

4.4.1.2.  Deliberation Calendar 
The deliberation calendar was used to record the process a respondent went through in their mode use 

choice (see appendix F). This was to detail the process of habit breaking in terms of the duration for 

which respondents used in deliberating on mode use change and seeking information. This calendar 

was designed based on a mode use calendar. Two rows were added, one for recording the beginning 

and end of when commuters started seeking information and one for when they started and ended 

deliberating on mode use change. Respondents were assumed to be capable of providing detailed 

information about their mode use changes the closer it is to when the life course events occurred. A six 

months space was provided for such records on both sides of the event, with higher aggregations of 

time as one moves farther away from the event. This was to help record detailed variations in different 

attributes of travel choice such as departure times, route choice and mode use.  

 

4.4.1.3.  Sample Design and Selection 
A structured interview was used in the collection of data. Interviews were to be household based due 

to the lengthy nature of the interview, as respondents were to recollect past travel behaviour. Getting 

individuals to open up their doors for the interview by showing up unannounced at their houses proved 

difficult. Respondents were therefore intercepted at public places such as shopping malls etc. The 

interview was then scheduled for a later time at their comfort. Respondents were assessed to see if they 

met the criteria for the interview at the interception point. Respondents were to be currently employed; 

with employment requiring at least three times a week travel to the same place of work. This was used 

as a proxy for the establishment of habits. Respondents were also required to have experienced either a 

change in job location, change in residence or acquired their first car within the past five years from 
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when the interview was done. These were the life course events that were observed to have dominated 

in mode use changes among commuters from the earlier mobility biography study on travel behaviour 

patterns. The cut off in year was to increase the probability of respondents remembering details of the 

event, as individuals were assumed to be more forgetful of details as the years between occurrence of 

the event and the date of recalling increases.  

 

4.4.1.4.  Data Collection 
Data were collected through a structured interview with the help of a survey firm in May 2016. Field 

workers were sent out into the field after they were trained on administering the questionnaire. A pilot 

survey was carried out to test the response rate and the efficacy of the questionnaire. No major 

alterations were made to the questionnaire after the pilot survey. This was probably because of the 

mock interviews that were carried out before handing over the survey tools to the survey firm. 

Response rates were however low. Provision of incentives to respondents as a compensation for their 

time was thought of initially due to the lengthy nature of the questionnaire. This was later muted as it 

was agreed with the survey firm that it would be possible to get the target number of respondents 

without the use of incentives. Incentives may also have introduced sampling bias. The survey was 

therefore carried out without any compensation for time used by respondents.  

 

After satisfying the pre-selection criteria, respondents were asked about their current travel patterns 

such as their mode of transport, the number of times they travel with that particular mode of transport, 

acquisition of a private vehicle and the main reason for the acquisition. The life course event history 

calendar was then completed with the help of the interviewer using the set of questions as a guide. 

Focus is then put on the occurrence of the latest life course event – among the three listed – that caused 

a change in mode use. Respondents were asked about the mode of transport they were using before 

and after the occurrence of the life course event. They were asked whether they had ever considered 

changing their mode of transport before the occurrence of the event and what prevented them from 

changing it, if they had thought of changing. The details in mode use change were then recorded. 

Respondents were asked about when they started thinking about how they travelled to work, when 

they started looking for information about alternative modes of transport, and when they stopped. All 

in relation to the occurrence of the life course event. Respondents were then asked whether they 

altered their departure times and route to work before and after changing their mode use. They were 

asked of the number of days or weeks for which they had varied their departure times and/or routes, if 
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they had varied them. They were asked whether they were satisfied after changing their departure 

times or route to work before changing their mode of transport and if they were satisfied with their 

travel patterns afterwards. They were then asked of the reason for which they did not stick to the 

previous mode of transport if they were satisfied.   

 

Figure 4-2 shows an example of deliberation calendar of a 43 year old, male respondent who was 

using the train as a mode of transport to work at the time of the interview. Change in job location was 

reported as the influential life course event that caused him to change from using mini-bus taxi to 

using the train, a change in mode use in the same transport domain – public transport. He indicated 

deliberating on mode use change about three weeks before the occurrence of the life course event and 

started seeking information about two weeks before it. Deliberation and information seeking seized 

just after the mode use change was made, which was incidental with the occurrence of the life course 

event. He however experimented with departure time after changing to using the train. This was so as 

he had arrived at work earlier than usual when he first used the train to work.  

 

Some satisficing and perception questions were then asked of respondents. They were asked if they 

were able to gather all available information they thought was there about the different modes of 

transport they were considering and whether they were satisfied with the amount of information they 

had gathered in their decision making process. They were then asked about their perception about the 

mode of transport they were changing to, before and after using them.  

 

They were also asked about some of the information they sought after, during their decision making 

process. The interview was then concluded with some attitudinal questions. Respondents were asked 

whether the reality of using a mode of transport was different from what they thought it would be. 

Questions included; whether they found it easier searching for information than they thought; whether 

traveling time were shorter than they thought; whether the cost of using the mode of transport was 

cheaper than they thought; whether they and the society think highly of people who use the mode of 

transport; and whether they were influenced by what others think of the mode of transport. These 

questions were to find out whether respondent’s attitude towards a mode of transport had changed as a 

result of their experiences with using that particular mode as proposed by Bem (1972) in advancing the 

self-perception theory.   
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4.4.2.  Analysis 
The collected data were entered into a Microsoft Excel worksheet for analysis. Notably captured data 

included when respondents started deliberating on their mode use and when they stopped; when they 

started looking for information about alternative modes of transport and when they stopped. These 

were analysed to determine when commuters are most likely to be susceptible to mode use changes, 

thus determining the ‘window of opportunity’ for which TDM measures can be applied. Also analysed 

was how interconnected life course events were. This was to see if the occurrence of a life course 

event could be predicted from the occurrence of another.  

 

The data was also analysed to see if respondents were more loss-averse – as argued by Kahneman and 

Tversky (1979) in their advancement of the prospect theory – or not when changing mode. Things they 

thought they would gain or lose by changing to a mode of transport was analysed using NVivo – a 

qualitative data analysis software. The word cloud tool in NVivo was used to evaluate the key words 

that respondents used when they were asked open-ended questions such as what they thought they 

would lose or gain after a mode use change was made.  

 

A word cloud is a visual representation of keywords used by respondents in answering an open-ended 

question. It shows the most frequently used words by the respondents. The frequency with which 

keywords are used is represented by the size the word appears. The more frequent a word is used by 

the respondents, the larger it appears in size in the word cloud visualization. This is useful as it helps 

in determining themes in open-ended responses.  

 

4.5.  Results 
4.5.1.  Descriptive Analysis 
The targeted number of 250 completed surveys was achieved at the end of the survey. This number 

was reached after contacting a total of 1571 individuals. This resulted in a gross response rate of about 

15.9%.  Not all of individuals contacted were however, eligible for the survey due to the pre-selection 

questions. The number of eligible individuals contacted – thus the number of individuals not willing to 

participate and the number of completed respondents – amounted to 775 individuals. The effective 

response rate for the survey was therefore 32.3% (Table 4-1). More than half – about 59% – of the 

individuals unwilling to participate in the survey indicated the lengthy nature of the survey as a reason 

for their refusal. The rest provided no reason.  
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A gender split of 46:54 percentage was observed among the 250 respondents (Table 4-2). The majority 

of respondents, representing about 49% were of the black descent. This was followed by respondents 

of the coloured, white and Indian descent, representing about 37%, 12% and 2% respectively. The 

respondents were wide spread in terms of age; with the minimum age being 18 years and the 

maximum age being 71 years (Figure 4-3). The mean age was observed to be 35.6 with more than half 

(about 58%) of the respondents falling below the age of 35 years. These respondents were observed to 

be residing mainly in the Cape Flats, Southern Suburbs and Northern Suburbs. Very few respondents 

were residing in Helderberg and West Coast (Figure 4-4).  

 

All respondents were employed at the time of the survey, requiring at least 3 times per week travel to 

the same place of work and having experienced a change in mode use to work as a result of the 

occurrence of either a change in job location, residence or acquisition of their first car within the last 5 

years from the time of the survey. These were made possible through the selection questions to which 

respondents were to answer ‘yes’ to all, before being eligible for the survey. Results are thus not 

representative of the general population, but representative of the population experiencing these life 

course events.  

 

Table 4-1: Reasons for non-response 

Reason 
Race 

Total  Black Coloured White 
Did not qualify – not employed 171 114 45 330 
Did not qualify – does not go to same place of work 117 74 20 211 
Did not qualify – did not change mode of transport 154 65 36 255 
Not willing to participate – too long 108 89 111 308 
Not willing to participate – reason unknown 111 75 31 217 

Total  243 417 243 1321 
 

Table 4-2: Demographic characteristics among respondents 

 Respondent Race 
Total  Black Coloured White Indian 

Respondent 
gender 

Male 61 37 15 3 116 
Female 62 56 15 1 134 

Total  123 93 30 4 250 
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Figure 4-3: Age pyramid among respondents 

 

 
Figure 4-4: Spatial distribution of respondents' residential neighbourhoods 
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4.5.2.  Mode Use Changes Among Respondents 
The mini-bus taxi was the most used mode of transport among the respondents, representing about 

31% (Table 4-3). The car as a driver followed, with about 26% of the respondents driving their cars to 

work. A combination of car as driver and as a passenger – that is car use – was however higher than 

that of mini-bus taxi use. The two resulted in a mode use of about 35% among respondents. This was 

lower than the mode use for car of 50% from the City of Cape Town’s household travel diary survey 

(Adjei, Behrens et al. 2014). Only one respondent reported walking to his current mode of transport.  

 

Most of the respondents (about 95%) reported traveling to their work places every working day with 

the same mode of transport over the last 3 months from the time of the survey. Just a few respondents, 

representing about 5%, reported travelling four and three times to work with their most used mode. 

Mode use was therefore observed to be largely habitual among respondents. This was in line with the 

assertion from the first mobility biography survey and other literature.  

 

Table 4-3: Frequency of mode use 

 Number of days used in a working 
week 

Total  Three Four Five 

Mode of 
transport  
current used 
by 
Respondents 

Mini-Bus Taxi 3 1 73 77 
Car as a Driver 0 1 64 65 
MetroRail  0 0 45 45 
Golden Arrow 
Bus 2 3 30 35 
Car as a 
Passenger 1 0 21 22 
MyCiTi Bus 1 0 4 5 
Walk 0 0 1 1 

Total  7 5 238 250 
 

 

The habitual nature of mode use was also exhibited when respondents were asked if they had ever 

considered changing their mode of transport before the occurrence of either of the three-life course 

events. The majority – thus about 75% – of the respondents indicated not considering changing their 

mode use before the event (Figure 4-5). This was likely to be so as respondents may have entered into 

a habitual pattern and were not deliberating on their mode use choices on daily basis. Some of the 

reasons to which the 25% of respondent who thought about changing but could not change their mode 
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included; affordability, accessibility, convenience, limited information etc. as can be seen from some 

of their responses below.  

 

“Thought about it [changing mode] but could not finance a car” (a 35 year old female 

respondent who changed from mini-bus taxi to car-as-a-driver use after purchasing first car) 

  

“Mini-bus taxi was the only mode of transport on that route at the time I worked there, and no 

bus on that route” (a 36 year old female respondent who changed from mini-bus taxi to Golden 

Arrow Bus use after changing job location) 

 

“The bus was the only viable mode at that time where I live” (a 24 year old female respondent 

who changed from Golden Arrow Bus to mini-bus taxi use after changing residence) 

 

“Thought about it [changing mode] but rail was the most affordable option at the time” (a 31 

year old male respondent who changed from train to mini-bus taxi use after changing job 

location) 

 

“Public transport was accessible and more affordable” (a 32 year old female respondent who 

changed from Golden Arrow Bus to car-as-a-driver after changing job location) 

 

“Was new in town at the time and did not know all the modes” (a 35 year old male respondent 

who changed from mini-bus taxi to train use after changing job location) 

  

An even larger percentage of respondents (about 95%) indicated never thinking of changing their 

mode after they had settled on a new one – a change that was triggered by the occurrence of a life 

course event (Figure 4-5). About 13% of the respondents indicated trying to change their departure 

time with the previous mode before changing. A smaller percentage of respondents (about 2%) 

indicated changing route to work with their previous mode of transport before changing it. Among the 

respondents indicating changing their departure times, about 52% indicated their satisfaction with their 

travel patterns afterwards. They however moved on to change their mode and some of the reasons can 

be found in examples of their comments below; 
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“Two days after starting in my new job, my work arranged to give me a lift which dropped me 

at home” (a 32 year old female respondent who changed from mini-bus taxi to car-as-a-

passenger after changing job location).  

 

“It [current mode] is more cheaper than my previous mode of transport” (a 33 year old female 

respondent who changed from mini-bus taxi to train after changing job location) 

 

The majority – about 85% – of the respondents indicated a straight choice and movement from their 

previous mode to the new without experimenting with different modes. Respondents’ mode use choice 

may have being influenced by their past experiences with certain modes of transport – a proxy for 

habit. They may, therefore, have changed to a mode of transport they were familiar with. Respondents 

may also have chosen modes they were familiar with to avoid uncertainties with other modes of 

transport they were not familiar with – an element of loss aversion as postulated in Kahneman and 

Tversky’s (1979) prospect theory. Respondents may also have decided on their mode of transport in 

anticipation of the occurrence of a life course event. The remaining 15%, however indicated trying out 

different modes before settling on one.   

 

 

Figure 4-5:  Variabilities in travel choices before and after the occurrence of a life course event 
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Reasons for the acquisit ion of private vehicle 

From the 250 respondents received, 99 of them – representing about 40% – reported having bought or 

been given the use of a car before. Some of the notable words appearing from analysis of their reason 

behind the acquisition of the car included; work, transport, travel, convenience, comfort, 

safety/safe/unsafe, quicker, delays etc (Figure 4-6). Words such as work, transport and travel were 

expected as the survey was targeted at commuters. Some of these thoughts can be found in examples 

below.  

 

Some respondents thought public transport were unreliable, unsafe to use, hence their decision to 

acquire a car. The unreliability issues included travel delays and difficulties in getting public transport 

at certain times of the day. 

 

“I felt like having my own car because trains are delayed all the time” (a 60 year old male 
respondent) 
 

“It [car] is more safe and secured and sometimes the trains are delayed” (a 35 year old male 

respondent) 

 

“I work late and can’t use public transport after 8pm, it is not safe” (a 40 year old female 

respondent) 

 

“Public transport is unsafe in the sense, that is why I have changed” (a 28 year old male 

respondent) 

 

Some also gave the flexibility, convenience and comfort with which private cars offer as their main 

reason for the acquisition of a personal car. 

 

“It is good to have your own car because it is more convenient” (a 35 year old male respondent) 

 

“I just felt like having my own car because it is more convenient and I get to work on time” (a 

31 year old male respondent) 
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“Comfort, convenience, security and timeously arriving at work” (a 35 year old male 

respondent) 

 

“For personal use (every month when I bought groceries, it was an uphill battle travelling). Now 

that I own my own car it is so much easier and for work” (a 41 year old female respondent) 

 

 

Figure 4-6: Word cloud: Main reason for acquisition of private transport 

 

Life course events 

Apart from the acquisition of a car, changes in job location and residences were also found to be the 

other two most dominating life course events that caused changes in mode use from the previous 

study. They were therefore chosen for the current study. Only the most recent event that caused 

changes in mode use were investigated. From the analysis, changes in job location was observed to be 

the most dominant life course event among the respondents – with 145 (representing about 58%) of 

respondents reporting it to be the most recent event that caused them to change their mode of transport 

(Table 4-4). Changes in residence location caused mode use changes among 58 (representing about 
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23%) of respondents with 47 (representing about 19%) of the respondents reporting buying their first 

vehicle as the most recent event. This was in line with the first survey where changes in employment 

were observed to be the dominant life course event causing mode use changes.  

 

Buying a first car always led to change to the use of a car as a driver. Changes in residence and job 

location, however, led to changes to all the various mode of transports. 

 

Table 4-4: Latest life course events and modes of transport respondents changed to, n=250 

 Mode of transport  that  respondents changed to after  the 
occurrence of l ife course event (%) 
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Latest  
l ife 
event 

Bought 
f irst  car 0 0 0 0 0 0 47 47 

Changed 
residence 1 11 2 9 20 7 8 58 

Changed 
job 
location 

0 31 3 28 57 13 13 145 

Total  1 42 5 37 77 20 68 250 
 

The occurrences of these life events are sometimes interconnected, thus the occurrence of one can 

trigger the other. About 17% of respondents reported the occurrence of their latest event that caused 

them to change their mode use as being influenced by other life course events. Changes in residence 

were reported as the most influential life course event for a change in job location, accounting for 

about 45% of the changes (Table 4-5). The most telling events when it came to change in residence 

were changes in job location (about 47%) and co-habiting (about 41%). New child (about 40%), 

driver’s license (about 30%) and a new job (about 20%) were also reported to influence buying of first 

car (Table 4-5). These influencing life course events may have occurred either before or after the latest 

life course event that caused mode use changes. For example, changes in residence may result in 

longer distance between trip origin and destination, prompting an individual to start searching for new 

employment closer to their residence. This can also happen in the reverse, where changes in job 

location can prompt an individual to search for a residence closer to their job location.  
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Table 4-5: The interconnectivity of life course event occurrence (percentage, n=47) 

Influencing 
events 

Latest  event 
Job 

location 
Residen

ce 
Co-

habiting 
New 

Child 
First  
Car 

Driver’s 
License Total  

Bought f irst  
car 20 10 0 40 0 30 100 
Changed 
residence 47 0 41 6 0 6 100 
Changed job 
location 0 45 0 10 25 20 100 
 

Information gathering was thought of to be important in the decision-making process of a mode use 

change. This happens when habit is broken and deliberation induced. In an attempt to be rational, an 

individual may seek to collect all information about the different alternatives. Rationality is however, 

bounded by the amount of information collected, which is rarely the complete set of information as 

argued by Simon (1957) in the bounded rationality theory. In line with this, respondents were asked 

whether they were able to gather all available information they thought there was about the various 

modes of transport they were considering and as to whether or not they were satisfied with the amount 

of information gathered. A large part of respondents – 191, representing about 76% - indicated being 

able to gather all available information they thought there was (Figure 4-7).  This reflected in the high 

level of satisfaction about the amount of information gathered, with 196 respondents – representing 

78.4%. Majority of respondents – 46, out of 54 - who indicated not being able to gather all available 

information they thought there was, however, indicated their dissatisfaction about the amount of 

information gathered (Table 4-6).  
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Figure 4-7: Information gathering among respondents 

 
 
Table 4-6: Satisfaction about amount of information gathered 

 Satisfied? 
Total  Yes No 

Able to gather all  
information thought there 
was? 

Yes 183 8 191 

No 13 46 59 

Total  196 54 250 
 

Respondents were observed to think more about what they would gain by changing to a mode of 

transport than what they would lose (Figure 4-7). Out of the 195 respondents who thought about what 

they would gain, 188 of them – representing about 96% - indicated actually gaining what they thought 

they would gain. The things respondents who were changing to private vehicle use thought they would 

gain included; safety, comfort, convenience, shorter travel times, independence, etc (Figure 4-8). 

Respondents changing to public transport use, on the other hand thought they would gain among 

others, savings on transport fares, travel times, convenience, etc.  

 

Fewer respondents – 63, representing 25.2% - reported thinking about what they would lose by 

changing their mode of transport (Figure 4-7). Out of the 63 respondents, 44 reported actually losing 

what they thought they would lose. Affordability, money, cost, etc were some of the prominent words 

Able to gather all available information? 
(n=250)

Satisfied with amount of information 
gathered? (n=250)

Thought about what would be gained? 
(n=250)

Actually gained the things thought about? 
(n=195)

Thought about what would be lost? (n=250)

Actually lost the things thought about? 
(n=63) 69.8% 

25.2% 

96.4% 

78.0% 

78.4% 

76.4% 

0.0% 20.0% 40.0% 60.0% 80.0% 100.0% 

Strongly Disagree Strongly Disagree 
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appearing when respondents changing to private vehicle use were asked what they thought they would 

lose (Figure 4-9). Respondents changing to public transport use, had words like comfort, convenience, 

safety, freedom, etc.  

  

(a) Private transport (b) Public transport 

Figure 4-8: Word Cloud: Things respondents thought they would gain by changing to either private or 
public transport 

 

  

(a) Private transport (b) Public transport 

Figure 4-9: Word Cloud: Things respondents thought they would lose by changing to either private or 
public transport 

 
Operational cost (which included fares in terms of public transport and fuel for private transport), 

travel time, comfort, convenience of mode use, safety and security, environmental impacts and health 

issues were some of the information respondents were asked if they had considered during their 

deliberation on mode use changes. No significant differences were observed for the answers given to 

most of the statements by respondents who had changed to private transport and those who had 
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changed to public transport after the occurrence of the life course event. The only exceptions were 

comfort; and safety and security, where more respondents changing to public transport use indicated 

not considering them (Figure 4-10). Most respondents indicated factoring in operational cost, travel 

time, comfort, convenience, safety and security. However, fewer respondents indicated considering 

environmental impacts (about 26% and 29% for private and public transport users respectively) and 

health (about 59% and 60% for private and public transport users respectively) in the decision making 

process.  

 

 

Figure 4-10: Information considered during decision-making process 

 
The point at which respondents started deliberating on changing their mode of transport and thus 

started searching for information was investigated. These were used as indicators for when 

respondents’ levels of awareness for change increased, resulting in habit breaking. This time periods 

varied among respondents. It varied from 1 to 121 working days before the occurrence of the life 

course event and from 0 to 100 working days after the event to deliberate (Table 4-7). Respondents 

took between 1 to 121 working days before life course event and 0 to 55 working days after it to seek 

Private Transport

Public Transport

Private Transport

Public Transport

Private Transport

Public Transport

Private Transport

Public Transport

Private Transport

Public Transport

Private Transport

Public Transport

Private Transport

Public Transport
Health

Operational cost

Travel time

Comfortability

Convenience

Saftey and 
Security

Environmental 
impacts

59.6% 

59.1% 

28.6% 

26.1% 

88.8% 

97.7% 

99.4% 

98.9% 

85.7% 

98.9% 

98.8% 

98.9% 

93.2% 

93.2% 

0.0% 20.0% 40.0% 60.0% 80.0% 100.0% 

Yes No 



 

 

104 

for information on the various modes. On average it took respondents about 30 working days before 

the occurrence of the event and 1 working day after the occurrence of the life course event to 

deliberate on mode use changes. It took about 24 working days before the life course event for 

respondents to start seeking information and less than a working day after the event for them to stop 

seeking information needed for deliberation. The window of opportunity was observed to be about 31 

working days, thus about 31 working days for deliberation and 25 working days for information 

seeking.  

 

The ‘windows of opportunity’ for respondents who were changing to the various modes of transport 

after experiencing a life course event were compared to reveal any similarities or variabilities between 

them (Table 4-7). Respondents changing to Golden Arrow bus were observed to take the most number 

of working days in deliberating on their mode use changes, taking about 45 working days on average. 

All of these days were observed to be before the occurrence of the life course event as the average 

number of days for deliberation and seeking information for respondent changing to Golden Arrow 

bus after the occurrence of the event was observed to be zero. The fewer number of days used in 

deliberation and searching for information after the event were also observed among respondents who 

changed mode use to other public transport, with respondents changing to MetroRail, MyCiTi and 

Mini-bus taxi all taking less than a day. This may be attributed to the fact that respondents did not have 

control over the departure times and route choice of these modes. The ‘windows of opportunity’ were 

observed to be about 23, 31 and 25 working days for MetroRail, MyCiTi and Mini-bus taxis 

respectively. Respondents who changed to car as a passenger were also observed not to deliberate 

much after occurrence of the life course event, taking less than a day. This may also be attributed to 

the lack of control over departure times and routes. Respondents changing to car-as-a driver were 

observed to take about 38 working days to deliberate and 37 working days to seek for information. 

They spent more days (about 3 working days) compared to the others to deliberate on their choice after 

the occurrence of the event. These were mostly deliberation on departure times and route choices in 

order to arrive at their work places at the right time. 
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The data was also analysed to explore any variations or similarities among respondents experiencing 

different life course events in terms of the time they use in deliberating on mode use change. There 

was no significant difference in the number of working days that respondents who bought their first 

car took in deliberating and seeking information and that of those who changed their residences 

(Figure 4-11 and Figure 4-12). On average, it took respondents buying their first car 39 and 33 

working days to deliberate on a change in mode of transport and search for information respectively, 

while it took respondents changing residence 40 and 33 working days. Respondents changing their job 

location however took a bit less time in considering changes in mode use, thus 25 working days for 

deliberation and 20 working days for information seeking (Figure 4-13). The window of opportunity 

for respondents changing job location was therefore shorter than those for respondents acquiring their 

first car and changing residence.  

 

 
Figure 4-11: Window of opportunity for respondents that acquired their first car 

 

Window of opportunity 
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Figure 4-12: Window of opportunity for respondents that changed residence 

 

Figure 4-13: Window of opportunity for respondents that changed job location 

 

Window of opportunity 

Window of 
opportunity 
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4.5.3.  Attitude Towards Mode Use and Mode Use Change 
In general, respondents – 235, representing 94% - reported having a better experience about the mode 

of transport they changed to than they expected (Table 4-8). This better experience was reported across 

all the different modes of transport respondent changed to after the life course event.   

 

Table 4-8: Experience about mode use 

 Experience about mode 
Total  Better Worse 

Mode use 
after the 
l ife course 
event 

Car as Driver 63 5 68 
Car as Passenger 19 1 20 
Mini-bus Taxi 70 7 77 
Golden Arrow Bus 35 2 37 
MyCiTi Bus 5 0 5 
Metro Rail  42 0 42 
Walk 1 0 1 

Total  235 15 250 
 

 

Comfort, convenience, shorter travelling times, safety were some of the prominent words when 

respondents who changed to private transport use were asked of their general thoughts about it before 

changing to its use (Figure 4-14). Convenience, comfort, cheaper, unreliable, dangerous, safety; were 

some of the prominent words when it came to respondents who changed to public transport use (Figure 

4-14). These words were similar when it came to the thoughts of respondents after they had used the 

various modes of transport (Figure 4-15). The words were, however, used in different contexts as 

illustrated in examples of responses below. The first lines represent the thought of respondents about 

the mode of transport before they used it while the in-step second lines represent their thought after 

they had used it for the first time.  

 

These are some of the responses given by respondents who changed from public transport to private 

transport use.  

 

“That it would be more convenient” 

9 “It was more convenient” 

(a 35 year old male respondent who changed from metro rail to car as a driver) 
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“I thought it would be cheaper” 

9 “I get to work on time and they pick me up at home but travel fare is too much” 

(a 35 year old male respondent who changed from mini-bus taxi to car as a passenger) 

 

 

“It would be cheaper and convenient” 

9 “It is expensive and not safe” 

(a 42 year old male respondent who changed from metro rail to car as a driver) 

 

“It is convenient to take you from point A to point B” 

9 “It is sometimes unreliable, breaks [down] at the most impossible times. It must always 

have petrol, which means I must always have money (which I don’t always have)” 

(a 41 year old female respondent who changed from mini-bus taxi to car as a driver) 

 

“It would be convenient” 

9 “It is convenient but also costly” 

(a 27 year old female respondent who changed from mini-bus taxi to car as a driver) 

 

 

The following are some examples of responses provided by respondents who changed from private 

transport to public transport use or from one public transport to another.  

  

“Spacious and convenient” 

9 “Travelling time is shorter than I thought” 

(a 44 year old female respondent who changed Golden Arrow bus to MyCiTi bus) 

 

“It is not safe, but it is cheaper and is my only way of getting to work on time” 

9 “It is alright once you get used to it, but safety comes first” 

(a 19 year old male respondent who changed from Golden Arrow bus to mini-bus taxi) 
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“Mini-bus taxis are dangerous and they drive carelessly” 

9 “Not all drivers are careless and it is cost effective” 

(a 27 year old female respondent who changed from Metro rail to mini-bus taxi) 

 

“It stops too much and I will be late for work” 

9 “It is cheaper and although it stops at certain points, I get to work on time” 

(a 56 year old female respondent who changed from mini-bus taxi to Golden Arrow bus) 

 

“Scary, unsafe, unhygienic” 

9 “Very reliable, safe” 

(a 22 year old male respondent who changed from car as a driver to Golden Arrow bus) 

 

“Safety and travelling time” 

9 “It is not that bad, I am always on time for work” 

(a 30 year old female respondent who changed from mini-bus taxi to Metro rail) 

 

“Cost of travelling to work is cheaper than other mode of transport” 

9 “Travel time is shorter because [there are] no robots [traffic lights] on trains” 

(a 33 year old male respondent who changed from car as a driver to Metro rail) 

 

  

(a) Private transport (b) Public transport 

Figure 4-14: Word Cloud: Thoughts about mode of transport before using them 
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(a) Private thoughts after (b) Public thoughts after 

Figure 4-15: Word Cloud: Thoughts about mode of transport after using them 

 

Respondents changing to private transport use were generally positive towards the mode before and 

after using them. This was not so in the case of public transport, where they were generally negative 

before they ever used it. Respondents’ attitude toward the public transport – at least, as observed from 

their thoughts about them after they had used the mode – improved. These were also observed in 

respondents’ answers when asked to strongly disagree, disagree, agree and strongly agree to series of 

statements about mode use. They also had the option of staying undecided or choosing when they did 

not know. A diverging stack bar chart was used to present the results (Figure 4-16).  

 

The horizontal scale represents the percentage of respondents giving a particular answer while the 

vertical scale represents the different statements made. Respondents who responded as ‘do not know’ 

were separated into a different bar chart and presented alongside the stacked bar chart. Among the 

respondents, 161 indicated having changed to public transport after the life event, with 88 indicating 

changes to private transport. The remaining respondent changed to walk as the mode of transport to 

work. Most of the respondents agreed or strongly agreed to the easiness in finding information (about 

76% for public transport users and 75% for private transport users) and travelling time being shorter 

(about 86% for public transport users and 90% for private transport users) than they thought it would 

be.  Most respondents, 28 representing about 31% of individuals who changed to private transport 

reported ‘undecided’ when asked whether the cost of travelling to work was cheaper than they thought 

it would be. Very few respondents strongly agree or disagree with this statement. Contrary to what was 
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observed with respondents who changed to private transport, most of the respondents, 98 representing 

about 61% of individuals who changed to public transport agreed or strongly agreed to finding the cost 

of travelling to work cheaper than they thought it would be. The higher percentages observed among 

respondents changing to private transport to stay ‘undecided’ about the cost of travelling may have 

been due to their attempt at averting loss – an assertion by Kahneman and Tversky’s (1979) prospect 

theory.  

 

Responses were nearly evenly distributed when respondents who used public transport to travel to 

work were asked whether they thought highly of people who use the mode. About 38% of the 

respondents strongly disagreed or disagreed to the statement, with about 30% agreeing or strongly 

agreeing to it. A significant number of them – about 19% – were undecided, with about 13% of them 

indicating that they ‘did not know’ how they thought about people who use public transport. This leads 

to the formation of subjective norms which has been argued to influence behaviour in theories like 

Ajzen’s (1985) theory of planned behaviour and Triandis’ (1977) theory of interpersonal behaviour. 

The near even distribution of responses among respondents who changed to public transport was not 

the same among respondents who changed to private transport. About 38% of this section of 

respondents agreed or strongly agreed to the statement, with about 28% of them disagreeing or 

strongly disagreeing. Once again a significant percentage of them – about 18% - were undecided, with 

about 16% indicating not knowing how they think about people using private transport.  

 

Responses to the question of whether others think highly about people who use the mode of transport 

recorded the highest respondents indicating ‘I do not know’, with about 38% and 23% of respondents 

who changed to public and private transport respectively. A significant percentage of respondents 

(about 18% and 24% for those who changed to public and private transport respectively) were 

‘undecided’. Respondents who changed to public transport – about 34% - were more in disagreement 

to the statement than those who changed to private transport – about 24%. Thus respondents who used 

public transport did not think other people in the society thought highly of them. In spite of these 

negativities, the majority of respondents in both categories – 55% and 57% for respondents who 

changed to public and private transport respectively – did not allow themselves to be influenced by 

what others thought about their mode use choice.   
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Figure 4-16: Attitude toward private and public transport 

 

4.6.  Discussion 
4.6.1.  The Process of Breaking Mode Use Choice Habits 
Mode use choice has been observed as the most habitual attribute of a trip decision. Thus, commuters 

do not deliberate on the mode of transport on a daily basis when they become habitual. Commuters 

are, however, forced to deliberate on their mode use choice when a life course event or critical incident 

happens or is about to happen.  

 

Klöckner (2004) proposed a theoretical framework with the view of explaining the process through  

which commuters go about making mode use changes when experiencing a life course event (LCE). 

He postulated habits are high before the occurrence of an LCE. At this point, the level of activation as 

defined by Klöckner (2004 p.3) as “the level to which an individual is alert and needs to reorient 

itself” is at a low level. Thus commuters at this stage are not aware of the need for them to change 

their behaviour. The search for information and deliberation is therefore low at this stage. Habits are 

broken when an LCE occurs and in line with this, the levels of activation, deliberation and information 

seeking rise. This has been the conventional thinking about how life course events influence travel 

choices and has reflected in the timing of mode use change intervention applications (see Bamberg 

2006).  
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This process of mode use change as proposed by Klöckner (2004) may be true for ‘critical incidents’ 

as they happen without any prior warnings but may not be always true for life course events, which are 

mostly expected. The results from the study have shown that commuters, experiencing life course 

events – at least for the three investigated – start to deliberate on their mode use choice before the 

occurrence of the event. This may be so as life course events such as acquiring a car, driver’s licence, 

co-partnership, changing residence, changing job location are usually expected occurrences in one’s 

life, at least for a short period before they occur. Individuals may therefore plan their travel choices in 

expectation of the life course event. For example, an individual may even use an availability of a mode 

of transport as a factor in choosing where to move residence. Habits are however broken – that is the 

actual change in mode – when the life course event occurs.  

 

A modification of the diagram to theoretically explain the process through which commuters change 

their mode use when influenced by a life course event is therefore proposed (Figure 4-17), at least for 

the three life course events investigated – changes in employment, changes in residence and buying of 

first car. From the diagram, commuters become aware of the need to change their mode of transport 

before the LCE occurs. In line with this, they start to search for information and deliberate on a mode 

use change, increasing their levels of activation, information seeking and deliberation up to the point 

where the LCE occurs. The level of habit – at least from the overt use of a mode of transport – remains 

high and does not change until the occurrence of the LCE. Old habits are broken and new ones formed. 

The influence of habits on mode use choice increases over time once again, reducing the level of 

activation.  
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Figure 4-17: Influence of life event on habits, awareness, information seeking and deliberation: 
Improved version 

 
From the theoretical process an individual goes through in making mode use changes and the results 

from the study, it is recommended for the administration of TDM interventions to be started before the 

occurrence of the life course event. At least 30 days before the occurrence of the event. This has been 

observed to be the ‘window of opportunity’ for the three life course events studied. This may be the 

time that commuters are actively searching for information and deliberating on mode use changes in 

anticipation of a life course event. Starting the application of a TDM intervention when the life course 

event occurs may just be too late. The major problem, however, for transport planners is how to 

anticipate the occurrence of a life course event in a commuter’s life, i.e. at what point will a commuter 

seek new residence, new driving license, acquire a new car, etc. The question therefore is, how inter-

connected are these life course events and can the occurrence of one life course event be a precursor to 

another? 

 

4.6.2.  Inter-relation Between Life Course Events 
The occurrence of a life course event has often been proposed as the changing point in a commuter’s 

habitual mode use pattern. The point when they start to re-deliberate on their mode of transport, hence 
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the most opportune time for the application of a travel demand management intervention. For example, 

Bamberg (2006), targeted individuals who had just moved homes with information about alternative 

modes of transport. Results from this study, however, suggest targeting commuters after they have 

experienced a life course event may be just too late. Observed changes even though positive may 

therefore be lower than if TDM interventions had started before the occurrence of the event as 

commuters would have already made their decision by the time the LCE occur. Resulting changes in 

mode use may increase if TDM measures start before the occurrence of the life course event, where 

commuters will be searching for information and deliberating on mode use changes. Identifying 

individuals who are likely to experience a life course event that is likely to cause a change in mode use 

may be difficult. Luckily, life course events have been seen to be inter-related, thus the occurrence of 

one life course event can be a precursor to the occurrence of another.  

 

The inter-relation between life course events may thus be of use in this regard by predicting the 

occurrence of a major life course event likely to cause a change in mode use. Individuals experiencing 

a life course event that is likely to lead to the occurrence of a mode use changing life course event can 

be targeted with the interventions as commuters. For example, changes in employment – especially for 

a higher paying job – is likely to have an influence on the acquisition of a private vehicle. Individuals 

changing employment can therefore be targeted with information on alternative modes of transport, 

instead of waiting for them to acquire a private vehicle.  

 

4.6.3.  Attitude Towards Mode Use Before and After Change 
Attitudes as postulated by Ajzen and Fishbein (2005) in their theory of planned behaviour, and 

Triandis (1977) in his theory of interpersonal behaviour, is preceded by behavioural beliefs. 

Behavioural beliefs are in turn shaped by a range of factors among which is information. Thus beliefs 

about a mode of transport can be formed and/or changed by the type of information assimilated by an 

individual. In such a scenario, the individual is most likely to have developed a positive perception 

about the mode of transport before using it. Bem’s self-perception theory (1972) offered an alternative 

to how individuals change their attitude. She argued attitudinal changes could occur after an individual 

has enacted a behaviour. Thus the perception about a mode of transport can be changed after an 

individual has used it.  
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Bem’s SPT can be seen as the most probable theory explaining the attitudinal changes observed from 

the respondents. Respondents’ attitudes toward the different modes of transport were observed to have 

changed after they had a good experience with the mode of transport they had used for the first time. 

This positive change in attitudes was especially true for respondents that changed to public transport. 

Respondents had held bad perceptions about public transport before using them for the first time. This 

shows individuals’ perception about public transport can be changed by the behaviour they engage in. 

This is inline with Kroesen, Handy and Chorus’ (2017) research into the relation between attitudes and 

behaviour where they found the effect of behaviour on attitudes to be larger than the effect of attitudes 

on behaviour.  

 

4.7.  Conclusion 
The survey aimed at understanding the effect of life course events on mode use choice among 

commuters. This was to understand and estimate when mode use choice habits are broken, along with 

when commuters start to search for information and deliberate on mode use changes in relation to the 

occurrence of the life course event. The study also aimed at understanding what type of information 

commuters seek when making mode use choice decisions.  

 

A life course event calendar was used to aid respondents in remembering the details of the latest life 

course event that caused a change in mode use. A deliberation calendar was then used to record the 

details of mode use changes. That is, when respondents started thinking about changing their mode of 

transport, when they started searching for information and when they stopped in relation to when the 

life course event occurred. A word cloud analysis was carried out on the information respondents 

sought when making their mode use decision. This was to highlight the prominent words used by 

respondents.  

 

Analysis of the deliberation calendar revealed respondents changed their mode of transport almost 

immediately after the occurrence of the life course event. They however, started deliberating and 

seeking information about 30 days before the life course event occurred – a period termed as a 

‘window of opportunity’. This ‘window of opportunity’ was similar for respondents that changed 

residence and those that bought their first car. It was however, smaller for respondents who changed 

their place of work.  
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Operational cost, comfort, travel time, convenience of mode use and safety were some of the 

information about alternatives that respondent sought after in their decision making process. 

Respondents thought more about the positives they would gain by changing to a particular mode of 

transport than what they would lose by stopping the use of their previous mode of transport. Prominent 

words from respondents about things they would gain included safety, comfort, convenience, shorter 

travel times, independence for commuters changing to private transport and savings on transport fares, 

travel times, convenience for those changing to public transport. Commuters’ attitudes towards the 

mode of transport they changed to were more positive after they had used it for the first time than they 

were before.  
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Chapter 5.  Synthesis and Conclusion 
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5.1.  Introduction 
Public transport use may still be sharing a significantly high percentage of modal shares in a lot of 

African cities. These high percentages of public transport mode use shares are however under threat as 

the economic statuses – which have been found to have a relationship with car ownership – of 

residents increase (UITP 2010; SA DoT 2012). They will continue to yield to private car use without 

the provision of appropriate travel demand management (TDM) measures. The city of Cape Town is 

no exception to this as private vehicle acquisition and use is on the rise. The all day modal split as at 

2012 for person trips to and from the city centre stood at 61%:36%:3% for private, public and non-

motorised transports (Transport for Cape Town 2013). This, the city deem undesirable as it is below 

the 50:50 private to public mode use share goal for 2010 set in the 2009 Integrated Transport Plan 

(ITP) and the 40:60 private to public mode use share goal for 2014 set in the 2013 ITP for Cape Town 

(City of Cape Town 2009c; Transport for Cape Town 2013). As part of efforts aimed at achieving this 

goal, the City launched a Travel SMART programme in 2012 which included among others, 

encouraging commuters into using more sustainable modes of transport. TDM measures were thus key 

in their view.  

 

There have been lot of TDM measures designed and successfully implemented in several cities around 

the world, mostly in West European and North American cities (see MAX 2008; VTPI 2010). Their 

transferability from one city to the other may however be limited due to contextualisation of strategies. 

The understanding of individual’s travel behaviour patterns is therefore important in ensuring the 

successful formulation and implementation of TDM measures. It is for this reason that the study 

looked at understanding the travel behaviour dynamics of commuters in Cape Town by unpacking how 

they go about changing their mode use. The thesis looks at addressing a number of key questions 

related to mode use choice which include; first, what are the relevance of behavioural and behavioural 

change theories in the formulation and implementation of TDM measures? Second, are travel choices 

among commuters in Cape Town habitual or deliberate? Third, what are some of the factors that 

influence travel choice? Fourth, what are some of the triggers of mode use changes and for how long 

do commuters deliberate on making changes? Fifth, are these mode-use changes uni-directional? 

 

This thesis has therefore sought to theoretically explain the behaviour patterns of commuters in Cape 

Town with the aim of providing inputs into the formulation of TDM measures. It has identified key 
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life course events that trigger mode use changes and some of the information commuters deliberate on 

in making changes. The duration of these deliberations have also been established.  

 

The remainder of the chapter is organised as follows. First, an overview of the main findings from the 

study is given. This has been organised under the key questions identified in the previous sections. A 

reflection on the results is then made. This is followed by a discussion on the policy implications of 

the findings for the design and implementation of TDM interventions in Cape Town. Contributions of 

the study towards literature and knowledge on mobility biography and TDM interventions are then 

elaborated upon. Factors that limited the research are then discussed, with the chapter ending with 

some recommendation for future research.   

 

5.2.  Main Findings 
This section provides an overview of the main findings from the study. These have been grouped 

under the key questions identified. 

 

What are the relevant behaviour and behaviour change theories to travel 

choices? 

The review of behavioural and behavioural change theories resulted in the identification of four 

questions to which the formulations of TDM interventions have been suggested to address; how are 

travel choices made?; what factors influence travel choices?; when does travel change occur?; and how 

do decision-makers respond to interventions?. These questions were used in categorising the different 

behavioural and behavioural change theories deemed relevant to travel choices. Rational choice theory 

(RCT), prospect theory (PT), habit formation theory (HFT) and the theory of interpersonal behaviour 

(TIB) were argued to be answering the question of how choices are made. These theories were explicit 

in showing how an individual go about making choices, either deliberative on a daily basis as posited 

by rational choice and prospect theories or habitual as posited by habit formation theory. The theory of 

planned behaviour (TPB), theory of interpersonal behaviour (TIB) and norm activation theory (NAT) 

attempt to identify factors that come into play when travel choices are made – thus answering the 

question of what factors influence travel choices. Habit formation theory was also seen to answer the 

question of when travel changes occur, along with cognitive dissonance theory (CDT), and the stages 

of change model (SCM). These theories elaborated on the process through which an individual goes in 
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making behavioural changes. The self-perception theory (SPT) and goal setting theory (GST) were 

then argued to be answering the question of how decision-makers respond to interventions. The first 

two categories of theories were thought of to be behavioural theories while the last two were more of 

behavioural change theories, a distinction which is deemed important as they serve different purposes 

in the formulation of a travel demand management measure.  

 

How have these theories been applied in the formulation and implementation 

of travel demand management measures? 

The most dominant theory used for the analysis of travel behaviour choices among transport planners 

was observed to be the rational choice theory. Growing attention has, however, been given to other 

theories such as the prospect theory, habit formation theory, theory of planned behaviour and goal 

setting theory in travel behaviour choice research over the years. The theory of interpersonal 

behaviour, norm activation theory and cognitive dissonance theory, remain largely unexplored in the 

field of transportation planning. The theory of planned behaviour was the most linked theory – 

explicitly or implicitly – to the travel behaviour change experiments reviewed.  

 

These theories should form the basis on which travel demand management measures or at least 

experiments are formulated and implemented if we strive for them to be successful. An understanding 

of how commuters make mode use choices may influence the duration for which TDM measures are 

applied. TDM measures may be once off if commuters are deemed to be rational, but maintained for a 

period of time if habitual. A good grasp of the theories can also inform the design of information 

packages intended for commuters. Information such as benefits or cost of using either public or private 

transport can be included to feed into personal beliefs; information such as public transport schedules 

and how to plan journeys can also be included to boost perceived behavioural control that has been 

argued by Ajzen’s TPB and Triandis TIB to facilitate behaviour. The prospect theory teaches us to be 

careful when presenting information in order to avert resistance by sectors of the targeted population. 

For example, while habitual commuters may resist when told that their use of private transport is 

degrading the environment by producing high carbon emissions, they are more likely to accept if told 

they could save the environment by using public transport. The information should however be strong 

enough to initiate a level of dissonance in order to trigger change as argued by Festinger’s CDT. 

Setting goals, which are clear, specific and challenging, have been seen to increase the probability of 

behaviour change – an argument by Locke and Latham’s GST. The provision of encouraging feedback 
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increases the probability even higher. Behavioural changes are seen as a process and not an event as 

illustrated by the SCM theory. The provision of a conducive environment for behavioural change 

should therefore not be one-off events but rather continuous.  

 

Are travel choices among commuters habitual or deliberate? 

Rational choice theory (RCT) and habit formation theory (HFT) may be deemed as the two extreme 

theories that talk to how choices are made. Rational choice theories argue day-to-day deliberations 

whenever commuters are faced with a travel choice problem, while habit formation theory argues 

deliberation is only done when a commuter is faced with a travel choice problem for the first time, 

after which the choice will be repeated if the results are satisfactory.  

 

The analysis of respondents’ travel diaries revealed the habitual nature of mode use among the 

respondents in Cape Town. This was also apparent in some of the comments made by the respondents. 

They were observed to take about six years before changing their mode of transport – which were 

usually triggered by the occurrence of life course events. This was observed to be lower in younger 

generations, increasing in older generations. The habitual nature was also revealed when most 

respondents indicated never thinking about changing their mode use before the occurrence of the life 

course event and after they had settled on a new mode. Mode use deliberations were thus low before 

and after the occurrence of a life course event. The familiarity of respondents to certain modes – that is 

modes they had used before – played a major role in their decision making process as observed from 

some of their comments. It may also have been the reason why only about 15% indicated trying 

different modes of transport before settling on one.  

 

A small percentage of variabilities were however observed in mode use to which some were routinized 

variabilities, whiles others were once-off due to disruptions in their regular modes of transport. Higher 

levels of variabilities were however, observed in travel mode attributes such as departure times, arrival 

times and route choices. Variabilities in arrival times were higher than that observed in departure 

times. With a fixed journey travelled by most respondents, as they had not changed their origin and 

destination in the two-week travel diary, the unpredictable nature of traffic was thought to be the most 

viable reason for the higher variabilities in arrival times. Lesser variabilities were observed in route 

choice, especially on the trip home.  
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Respondents in Cape Town may therefore be deemed to first consider changing their departure times 

and route choices before changing their mode of transport. This may have resulted in the habitual 

nature of mode use among respondents and the higher variabilities in departure times than in route 

choice. The theory that best explain mode use choices among respondents is therefore that of habit 

formation theory.  

 

In the absence of TDM interventions, what triggers travel behaviour change? 

Mode use choices have been observed to be habitual among respondents. Deliberation therefore 

becomes increasingly minimal the more habitual choices are. Inducing deliberation in choice making 

has been argued to break habits (Garvill, Marell et al. 2003). One way of inducing deliberation among 

commuters may be through the provision of information about alternative modes of transport. 

Information, which is contrary to ones’ beliefs, can cause dissonance between ones behavioural 

cognition and environmental cognition. In an attempt at attaining consonance, an individual may 

change their behaviour – an assertion by Festinger’s cognitive dissonance theory (CDT). Information 

giving may also create awareness about ones behaviour, prompting the need for a change. Through 

this, plans may be formed for change to happen. There is the need to maintain the context within 

which mode use changes occurred in order to avoid relapses to old mode use. The continuous 

reliability of public transport is therefore very important if changes to its use are to be maintained. 

Information may however be overlooked when mode use have become very habitual. This is so as 

habitual commuters do not actively seek information and overlook slight changes in situations around 

them (Verplanken and Roy 2016; Busch-Geertsema and Lanzendorf 2017). The occurrences of life 

course events or critical incidents have been seen to force individuals into rethinking about their mode 

use. The influences of habit and mode use choice are reduced, along with heighted levels of awareness 

about their mode of transport. Individuals are therefore more deliberative at this stage of their life, and 

are more likely to seek information than at any stage of the commuting life.  

 

Changes in employment – which commanded about 50% of all mode use changes – was seen to be the 

most influential life course event. This was followed by changes in residence and car ownership. This 

influence was expected, as they were also the most observed life course event – taking about 26% of 

all observed events. Other high occurring events but with little influence on mode use changes were; a 

child going to school and household size growth – that is child birth. Their total influence amounted to 

less than 5% even though these occurrences amounted to about 39%. Changes in car ownership – that 
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is acquisition and loss – were the most telling events on mode use changes when compared to the 

number observed. About 67% of changes in car ownership resulted in changes in mode use.  

 

The ‘other reasons’, which included critical incidents, were observed to always cause mode use 

changes, mostly from public to private transport. This was expected, as they were the ‘other reasons’ 

for which respondents had changed mode of transport. Some of these included the high cost of private 

car operation and maintenance, negative experiences with public transport such as verbal abuse, car 

crashes. Most of these occurrences are difficult to predict, as they are accidental. Some of these 

incidents – like verbal abuses – can be prevented through proper education and monitoring of public 

transport attendants.  

 

Life course events and critical incidents may therefore force an individual into making changes to their 

mode of transport even in the absence of an active TDM intervention.  

 

How frequently do these triggers cause changes in mode use? 

These life course events occur infrequently in an individual’s life. Some occur more frequently than 

others, for example, an individual may acquire a driver’s license once in a lifetime but may change 

jobs several times. Not every life course event may however, trigger a change in mode use. It was 

observed to take on average about 6 years for life course events to trigger changes in mode use among 

the respondents. This duration was however not the same for all the different year group classification 

– thus respondents that were less than 30, between 31 to 40, 41 to 50 and 51 to 65 years of age. The 

duration between mode use changes was observed to be longer among the higher age classifications, 

taking about 4 years in the younger generation to about 8 years in the older generation. It can therefore 

be concluded that, the older one is, the longer the duration between mode-use changes as triggered by 

life course events. This was attributed to the general stability in one’s life the older you get.  

 

What theory/theories best explain travel patterns among commuters in Cape 

Town? 

There are two main theories that can explain how different attributes of travel choices are made – 

rational choice theory and theory of habit formation. Rational choice theory depicts a commuter 

engages in daily deliberation over all aspects of their trip decision. Results however show that 

commuters in Cape Town do not engage in active deliberation on all aspects of their trips, with the 
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mode of transport being the most habitual attribute. Some variations were however observed in other 

attributes of trip making such as the departure time, route choice and activities along the route. Some 

of these variations were observed to be routine behaviours that commuters engage in.  The theory of 

habit formation was therefore seen as the best theory to explain the travel patterns reported by 

commuters in Cape Town.  

 

Are mode use changes uni-directional? 

On an aggregate level, mode use changes have usually appeared to be in one direction – mostly from 

public transport to private transport – in most African cities. These changes have however been 

observed to be bi-directional when considering changes between any two modes of transport 

especially when they are in two different transport domains (e.g. from a bus, which is in a public 

transport domain to a car as a driver, which is in the private transport domain). A phenomenon termed 

by Goodwin (1999) as ‘churning’. The resultant changes are mostly asymmetric in nature as the 

magnitudes of mode use change in both directions are mostly not equal. These changes are considered 

to be naturally occurring without the introduction of any TDM measures. For changes to be effected 

towards public transport, there is the need to ensure more changes from private transport to public 

transport than the vice versa.  

 

The analysis of long-term mode use changes among respondents revealed changes to and from all the 

different mode of transport in Cape Town – providing evidence for ‘churning’. The magnitude of 

change towards public transport was lower than that towards private transport. The change was thus 

asymmetric in nature, with the net change towards private transport.  

 

When are mode use choice habits broken in relation to the occurrence of life 

course events? 

Individuals experiencing these life course events have been argued to be most receptive of information 

about alternative modes of transport. The question therefore is at what point should they be targeted 

while experiencing these life course events, is it before they occur or after they occur? This can be 

answered by looking at when commuters start to seek information when experiencing these life course 

events and not when habits are overtly broken.  
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Habits were observed to be broken almost immediately after the occurrence of a life course event. 

Respondents, however, started thinking about mode use change and seeking information before the life 

course event occurred and ended almost immediately afterwards. This is the period for which the 

commuter is most actively looking for information on different mode use alternatives. It therefore 

offers a ‘window of opportunity’ for which commuters can be targeted with TDM intervention.  

 

The determination of which side of the life course event, deliberation takes place was important so as 

to estimate the most opportune time for delivering information about different modes of transport. 

Information given after the occurrence of the three most influential life course events may be late, as 

most respondents indicated not seeking for information at that time but rather before the event 

occurred.  

 

How long do commuters deliberate on mode use changes when triggered by 

life course events? 

The question therefore is, how long is this ‘window of opportunity’? That is, what is the duration 

between when commuters start to deliberate on mode use changes, seek information and when they 

stop deliberating and seeking information?  

 

Respondents indicated taking between 1 working day and 121 working days (about 6 months) in 

deliberating on mode use changes before the occurrence of a life course event and up to 100 working 

days (5 months) after the event. On the average, they indicated using about 30 working days before the 

life course event and 1 day after it to deliberate. Respondents however used fewer days in seeking 

information as they indicated using between 1 working day and 121 working days to seek information 

before the event occurrence and up to 55 working days after. On the average, they used about 24 

working days before the event and less than a day after the event to seek information. This resulted in 

a window of opportunity of about 31 working days, being defined by when commuters are still 

deliberating on their mode use change.  

 

Are the ‘windows of opportunity’ the same for different life course events? 

The windows of opportunity were analysed for the three life course events that were selected for the 

study. The results showed no significant difference in the number of days used in deliberation for 

respondents whose mode use changes were triggered by changes in residence and buying of their first 
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car. Respondents, whose mode use changes were triggered by changes in their job location, however 

took a bit less time in their deliberation.  

 

The windows of opportunity was therefore observed to be similar for changes that resulted from the 

occurrence of a change in residence or buying first car but different for a change in job location.  

 

What are the information commuters seek and use in decision-making? 

Operational cost, travel time, comfort, convenience, safety and security, environmental impacts and 

health were some of the factors asked of respondents as to whether they considered them in their 

decision making or not. Most of the respondents indicated considering cost, time, comfort, 

convenience, safety and security. This was so for both respondents changing to public transport and 

those changing to private transport. The most considered information was travel time and convenience 

of mode use. Most respondents however reported avoiding the environmental impacts of the various 

modes. Respondents may therefore be said to be less altruistic in their decision-making. There was a 

near split among respondents when it came to considering health issues. Most respondents indicated 

not being influenced by what others think about their mode use before making their change, even 

though respondents who changed to public transport thought others in the society did not think highly 

of them. Societal influence on decision-making was therefore minimal among the respondents.  

 

No significant differences were observed between respondents who changed to public transport and 

those who changed to private transport in most of the factors considered with the exception of comfort, 

safety and security – where respondents who changed to public transport considered them less.   

 

5.3.  Implications of Results for TDM Design and Implementation 
in Cape Town 

Voluntary travel demand management measures have been seen to be less effective than non-voluntary 

ones as mode use changes are left to the discretion of the individual, unlike non-voluntary measures 

where changes are forced on them. They are however more receptive by individuals and stakeholders 

alike. A careful formulation and implementation of voluntary TDM measures is therefore necessary to 

ensure its success. This thesis provides a theoretical framework upon which TDM measures in Cape 

Town can be based on.   
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A theoretical understanding of behaviour and behaviour change backed by empirical studies is 

paramount in ensuring TDM measures are more successful at changing travel behaviour. TDM 

measures should therefore be grounded in theory. Answering the four main questions posed should be 

the first step to formulating an effective TDM measure. Planners should be able to understand how 

choices are made, what factors influence travel choices, when behavioural changes occur and how 

commuters may respond to TDM measures. These understandings will help in determining the 

duration for which the interventions should be maintained – whether once off, several days, weeks or 

months -; the factors to influence in order to cause a change in mode use; who and when interventions 

should be targeted; and how commuters will respond to the different types of TDM measures.  

 

The travel diary analysis showed variabilities in travel choice attributes such as departure times and 

route choices for the case of Cape Town. These variabilities were deemed to be occurring on a daily 

basis as commuters looked for ways to avoid congestion and get to work on time. The fact that 

commuters are voluntarily changing their departure times, may show the willingness of commuters to 

accept TDM measures such as flexi-work and staggered shifts where commuters are offered the 

opportunity to decide when they start work provided they deliver the same number of working hours 

required of them. Such a measure, even though it may not necessarily cause changes in mode use can 

lead to reduction in congestion observed mostly at the peak hours.  

 

Mode use choices were, however, observed to be largely habitual, particularly that of car use, 

augmenting the argument of habit playing a role in decision making by authors such as: Triandis 

(1977), Gärling, Fujii et al. (2001), Garvill, Marell et al. (2003), etc. The recognition of habit in mode 

use choices has significant implications for the formulation and implementation of effective TDM 

strategies based on voluntary measures. Traditionally, transport modelling has been based on the 

assumption of a rational commuter – who deliberates on alternatives whenever a mode use choice 

problem arises. Changes in mode use choices may thus be immediate with such a rational commuter in 

the presence of external stimuli. New information about alternative modes of transport may result in 

immediate changes. This may not be so with habitual commuters who seldom deliberate on their mode 

use choices and are not alert to minor changes in conditions under which they took a decision 

(Verplanken and Roy 2016; Busch-Geertsema and Lanzendorf 2017). The occurrences of life course 

events and/or critical incidents, have however been observed to induce deliberation on mode use 

choices. These have been argued to reduce the influence of habit on mode-use decision-making, 
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forcing commuters to be more deliberative and to seek new information (Verplanken and Roy 2016). 

Provision of voluntary travel behaviour change (VTBC) measures – such as information about 

alternative modes and public transport tickets – at this stage of a commuter’s life have been seen to 

lead to higher chances of mode use changes (Fujii, Gärling et al. 2001; Bamberg, Ajzen et al. 2003; 

Bamberg 2006; Verplanken and Roy 2016). Commuters should therefore be targeted with 

interventions when they are experiencing a life course event, as they are most susceptible to changes at 

this stage of their life.  

 

The timing of VTBC measures aimed at changing mode use is argued to be important in ensuring 

success, whether before or after the occurrence of the life course event. Literature on habit breaking 

appears to be suggesting that information seeking and deliberation occurs after the life course event, as 

illustrated in the diagram by Klöckner (2004) postulating how life course events interfere with mode 

choice habits. Observations from the study however indicate that for the three most influential life 

course events, information seeking and deliberation happens before they occur. Administering VTBC 

measures after the occurrence of a life course event may therefore be too late. It is therefore 

recommended for VTBC measures’ implementation to start at least 30 working days before the 

occurrence of a life course event to increase the chances of it being more effective, even though some 

successes may be achieved when implemented after the life course event (see Bamberg 2006). This 

was the average period reported by respondents as having used in deliberating and seeking information 

on making mode use changes before the occurrence of a life course event. They almost immediately 

stopped deliberating and seeking information after the life course event. Busch-Geertsema and 

Lanzendorf (2017) suggested the provision of such measures aimed at public bus transport use before 

the occurrence of a life course event – transition from student life to working life in their case – may 

ensure public transport use habits are maintained while the event occurs.  

 

Interventions are therefore to be targeted at commuters who are about to experience mode use 

changing life course events – such as acquiring a first car, changing residence and changing job 

locations – and not after they had experienced it. Identifying such commuters may however be 

difficult, as they are mostly not announced publicly. These life course events have however, been 

observed to be interconnected, thus, the occurrence of one life course event may lead to the other. For 

example, changes in co-partnership, which in itself was not seen to be a major cause of mode use 

change can lead to a change in residence – a major mode use change LCE. Commuters undergoing a 
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change in co-partnership can therefore be targeted with information on alternative modes of transport 

with the prospect of them changing residence at a later stage of their lives.  

 

The presentation of information – e.g. in terms of gains or losses – has also been observed to influence 

commuters’ receptiveness (Beale and Bonsall 2007; Avineri and Goodwin 2010). People have been 

argued to avoid losses – an assertion by Kahneman and Tversky (1979) prospect theory. This was 

evident among respondents in Cape Town as the majority indicated not considering what they would 

lose after they change their mode but rather what they would gain. Information such as cost, travel 

time, comfort, convenience, safety and security were considered by most respondents when 

deliberating on changing their mode. Environmental impacts of mode use and health issues associated 

with them were, however, avoided by the majority of respondents. This information may thus be 

included in the design of information packs aimed at changing mode use behaviour. Care must 

however be taken in the phrasing of statements, as some messages – such as ‘anti-car use’ messages 

aimed at changing private transport users to public transport use – have been observed to trigger 

repulsive reactions by very habitual car users (Beale and Bonsall 2007). The message must however, 

be strong enough to cause dissonance among targeted commuters. Such information may also cause 

changes in beliefs and attitudes, which have been postulated by theories such as the theory of planned 

behaviour (TPB) and the theory of interpersonal behaviour (TIB) as a major factor in behaviour. 

Information about how to use public transport, and public transport schedule may also increase the 

perceived behavioural control of commuters – a factor that has been argued to facilitate the enactment 

of behaviour in the theories of planned behaviour and interpersonal behaviour.  

 

The relationship between attitudes and behaviour has been argued to bi-directional, that is, not only do 

attitudes influence behaviour, but behaviour also influences attitudes, an assertion by Bem’s Self-

Perception theory.   Kroesen, Handy et al. (2017) moved further to argue the influence of behaviour on 

attitudes may even be greater than that of attitudes on behaviour. The influence of behaviour on 

attitudes was evident in the study when respondents’ perceptions towards a mode of transport – 

especially public transports – were generally more positive than they were before using it for the first 

time. This shows that, the provision of incentives such as free public transport tickets for commuters to 

try out public transport can cause attitudinal changes towards their usage, even more than the provision 

of just information.  
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The ‘churning’ effect of mode use as evident from the mobility biography tells us that even though 

there is a net change from public transport to car use, there are changes from car to public transport 

use. This gives transport planners hope of effecting changes from car to public transport use even 

though the magnitude of change at the moment is very small. It also shows it may be near impossible 

to totally prevent changes from public transport to car use. To revert the aggregated change, there is 

the need for more changes from cars to public transport use than from public transport to car use. A 

TDM measure that is successful in shifting changes to public transport use may lead to the removal of 

private cars on the roadway. This may lead to a reduction in congestion, which in turn lead to 

reduction in delays. Travel times may therefore be reduced, leading to lowering the general cost of 

using private transport. This may induce new private vehicle users. The total effect of the TDM 

measure – mostly in terms of the shift in modal share to public transport – may not be realised. To 

reduce the level of induced traffic, the benefits of the TDM measure should be locked in. This may 

include reduction in road space capacity, parking lots, etc. as the effect of the measure become more 

positive.   

 

In summary, TDM measures design and implementation should be grounded in theory. They should be 

targeted at commuters who are about to experience a mode use changing life course event, as they are 

most susceptible to mode use changes. The most dominating life course events were changes in 

employment, residence and car ownership. Targeting individuals experiencing these life course events 

with information is more likely to lead to behavioural changes. These individuals have however been 

observed to mostly deliberate on mode use changes before the occurrence of the event. TDM measures 

should therefore be targeted at individuals with the prospects of changing job location, residences and 

acquiring private vehicles for the first time.   

 

5.4.  Contributions of the Thesis 
Travel demand management (TDM) measures, even though limited in African cities, have often been 

designed and implemented without grounds in theoretical theories and empirical studies. They are 

usually adopted from countries that have been successfully implemented without adapting them to 

local context.  
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This research provides a theoretical framework within which TDM measures can be designed and 

implemented in Cape Town through the review of behaviour theories and empirical data. Through the 

review of the theories, four questions were identified, to which planners are advised to use in guiding 

them to design and implement TDM measures. These questions included; how are mode use choices 

made?; what factors affect choice-making?; when does behavioural change occur?; and how do 

decision-makers respond to behaviour change interventions? Answering these questions will help in 

determining the duration of a TDM measure, the type of information given to commuters, when they 

are targeted and the potential response to the TDM measures. This to my knowledge is the first of such 

review in Cape Town. It is also a contribution to the growing literature on travel behaviour and 

behaviour change theories.  

 

The study through the mobility biography approach also demonstrated the largely habitual nature of 

mode use choices, which are mainly interrupted by the occurrence of life course events. More 

variabilities were observed in attributes such as departure times and route choices than in the relatively 

stable mode use. Changes in mode use were observed to be bi-directional when considering two modes 

of transport, either in the same transport domains or two different domains – providing evidence for 

‘churning’. The study thus contributes to the literature on habit and churning in mode use.  

 

The study also contributed to the better understanding of the influence of life course event on mode 

use change decision process. Insights were given into who should be targeted with TDM interventions 

– individuals experiencing life course events; the type of information given to commuters – more 

about what they will gain when they make mode use changes and not what they will lose; and when 

they should be targeted – before the occurrence of the life course event, at least 30 days before the 

event as respondents were found to almost immediately stop deliberation and seeking information after 

the occurrence of a life course event. This was contrary to the conventional assumption that 

deliberation starts after the occurrence of a life course event. This led to an improved deliberation 

diagram postulated by Klöckner (2004), a major contribution to how life course events influence travel 

behaviour change and when interventions should be targeted.  
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5.5.  Limitations of Research 
The research aimed at understanding the thoughts of commuters who change their mode use as a result 

of the occurrence of life course events. There was therefore the need for longitudinal data in order to 

better understand long term patterns. The use of panel survey would have delivered the most accurate 

results. In the absence of repeated data about the same sample, a retrospective survey was used. 

Retrospective surveys largely depend on the capabilities of respondents to recollect past events. 

Memory loss and selective memory are some of the main problems affecting the accuracy of data 

collected through this method. Even though all efforts were used in minimising these problems – by 

employing the use of recall aids such as commuting history, event history calendars – data collected 

cannot be said to be totally free from memory losses and/or restructuring.  

 

The first part of the study is more of an explorative nature. Hence qualitative analysis was employed 

for the collection of data. Despite the rich data and analysis from the respondents, care must be taken 

before generalising the results. The results are specific to commuters in Cape Town, even though they 

are in line with international literature about mode use choice and habit breaking.  

 

5.6.  Recommendations for Future Studies 
It has been argued that targeting individuals with TDM measures before the occurrence of life course 

events is likely to lead to more successes at changing mode-use, as commuters hardly deliberated on 

their travel choices after a life course event occurs. Changes in mode-use usually occur almost at the 

same time as the occurrence of life course event. Better prediction of life course event occurrences it 

therefore crucial. Further studies should be carried out to better understand the inter-relationship that 

exists between different life course events and other factors that leads to their occurrence. This will 

help in predicting the occurrence of the major life course events that causes change in mode use.  

 

Even though, this study established that deliberation and information seeking happen before the 

occurrence of a life course event, it did not determine the time it takes for mode use choice to become 

habitual among commuters. This may be important to know, as it will help in determining the duration 

for which conditions under which a mode of transport was chosen should be maintained. Further 

studies should therefore be carried out to determine the point where mode use becomes habitual.  
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Travel demand management (TDM) measure transferability from one place to the other has always 

been an issue due to the different characteristics of people in different places. They should therefore be 

adapted to suit the context within which it will be implemented. TDM measures should be piloted or 

experimented upon before enrolling them on a large scale to determine their effectiveness of at 

changing behaviour in the context of Cape Town. This will help in fine-tuning the measures if 

necessary.  

 

Finally better support from public transport service providers is recommended for future studies into 

evaluating the effectiveness of different TDM measures in Cape Town. This is perceived to be 

necessary as the provision of information about these public transport services is likely to be accepted 

if they are presented in the various public transport service providers’ colours and embossed with their 

logos. 
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Appendix A: Mobility Biography Survey 
Questionnaire 
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Appendix B: Life History Calendar 
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Appendix C: Commuting History Calendar 
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Appendix D: Travel Diary 
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Appendix E: Mobility Biography Survey 
Questionnaire – Deliberation 
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Appendix F: Deliberation Calendar 
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