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ABSTRACT 

There has been increasing awareness in recent years about the need to improve urban 
sustainability. One major urban sustainability issue that confronts many western cities 
world-wide is the trend towards increasing reliance on the automobile as the main mode 
of travel and the impact this has on the environment, economy and society. In 
recognition of the relationships that exist within the environment, economy and society 
this thesis seeks to investigate travel behaviour patterns as an urban sustainability issue 
in a holistic manner. The research examines the relationship between urban form and 
socio-demographic characteristics of a population with travel behaviour in an attempt to 
more clearly understand the way in which urban form and population characteristics 
influence travel choice. 

Auckland is one New Zealand City exhibiting a pattern of increasing automobile reliant 
travel behaviour. This is having major detrimental consequences on both environmental, 
economic and societal well-being. Auckland has been used as the basis for the study for 
this research. The thesis therefore identifies the relevant legislative context for 
transportation management and provision within New Zealand and summaries recent 
initiatives undertaken within the Auckland region to greater integrate land use and 
transportation planning. 

Researchers to date, have conducted much study on the relationship between urban form, 
socio-demographic characteristics of populations with travel behaviour patterns. One 
branch of study is research on "Neo-Traditional Developments/Designs" and the affect 
this has on travel behaviour. Urban areas with Neo-Traditional Developments/Designs 
can be characterised as having more connective street layout systems, greater mixes of 
land uses, higher population and residential densities and more pedestrian friendly 
environments. An urban form that exhibits these characteristics is associated with lower 
levels of automobile travel and greater levels non-vehicular and public transport use. 

This thesis compares the travel behaviour (and socio-demographic characteristics) of 
areas within Auckland that exhibit these Neo-Traditional Development characteristics 
with areas that do not exhibit the characteristics in order to ascertain whether there are 
any differences in travel behaviour patterns. Socio-demographic characteristics or 
lifestyle and life cycle stage is also viewed as a significant proponent that influences 
travel behaviour. The thesis further compares the effect life cycle as determined by age 
and household role has on travel behaviour patterns. 

The thesis concludes that both urban form and socio-demographic variables such as age 
and household role influences travel behaviour patterns within the Auckland region to 
varying degrees. The thesis provides support to improve the knowledge and 
understanding of travel behaviour and the factors that influence it in order to address 
Auckland's transportation issues in a sustainable manner. 



v 

ACKNOWLEDGEMENTS 

I would like to acknowledge and pass on my gratitude to my supervisor, Dr Richard Lee 

for his support, direction and guidance throughout this research. I wish to thank him for 

the opportunity to work on an issue of particular interest to me. 

I also extend many thanks to the Department of Resource and Environmental Planning 

and in particular, Dr Murray Patterson for his special guidance and expert advice. 

Acknowledgement is due to the Auckland Regional Council who willingly provided 

much of the data examined in this research. 

I wish to extend thanks to my fellow students that assisted me during the preparation of 

this research, in particular, Garry McDonald, Nathan Lysaght, Alan Carstens, Natalie 

Avenell and Greg Pollock. 

Finally I would like to sincerely thank my parents, sister and Albert and Sonja Van 

Seventeer for their provision of encouragement, patience and accommodation throughout 

my research. 



TABLE OF CONTENTS 

ABSTRACT 
ACKNOWLEDGEMENT 
TABLE OF CONTENTS 
LIST OF FIGURES 
LIST OF TABLES 

1.0 CHAPTER ONE: INTRODUCTION 

2.0 CHAPTER TWO: GOALS AND OBJECTIVES 

2.1 Literature Review 
2.2 Legislative Environment 
2.3 Case Study 
2.4 Research Questions 
2.5 Outline of Thesis 

3.0 CHAPTER THREE: LEGISLATIVE CONTEXT 

3.1 International Context 
3.2 Environment 2010 Strategy 
3.3 National Legislative Framework 
3.4 Resource Management Act 1991 - Policy Structure 
3.5 Transit New Zealand Act 1989 
3.6 Land Transport Act 1993 
3.7 Local Government Act 1974 
3.8 Transport Services Licensing Act 1989 
3.9 National Land Transport Strategy 
3.10 Draft Auckland Regional Land Transport Strategy 
3.11 Draft Auckland Regional Growth Strategy 

4.0 CHAPTER FOUR: LITERATURE REVIEW 

4.1 An Urban Land Transport Issue - Reliance on the Automobile 
4.2 Automobile Reliance - A Trend For Western Cities 
4.3 Factors Contributing to Auckland's Automobile Reliance 

Page No. 

IV 

v 
VI 

IX 

xii 

4 

4 
6 
7 
8 
8 

11 

1 1 
18 
21 
29 
32 
35 
38 
35 
40 
41 
43 

46 

46 
47 
54 

4.4 Land Use, Location and Transportation - A Theoretical Perspective 62 

4.5 Urban Form and Transportation 76 
4.6 'Automobility' and 'Accessibility' Planning 77 

4.7 Urban Form Policy Initiatives 80 
4.8 Compact City Increased Density 85 
4.9 Measures of Land Use Mix and Balance 97 
4.10 Street Layout and Transit Availability 100 
4.11 Neo-Traditional Development I The New Urbanism 104 

VI 



vii 

4 .12 Socio-Demographic Characteristics of the Population and 119 
Travel Behaviour 

4.13 Urban Form and Socio-Demographic Characteristics with Travel 120 
Behaviour 

4.14 Socio-Demographic Influence on Travel Behaviour 123 
4.15 Summary of Socio-Demographic Research and Travel Behaviour 140 

CHAPTER FIVE: METHODOLOGY 141 

5.1 Outline of Methodology 141 
5.2 Sample Size and Coverage 141 
5 .3 Data Source 142 
5.4 Zoning Maps and Council Databases 143 
5.5 New Zealand Census - Supermap 1991 144 
5.6 A Transport Model - Home Interview Survey 1992 144 
5.7 Development of Case Study 151 
5.8 Data Organisation 157 
5.9 Methodology for Data Calculation 159 
5.10 Socio-Demographic Variables 159 
5.11 Socio-Demographic Variables - Survey 160 
5.12 Socio-Demographic Variables - New Zealand Census 162 
5.13 Travel Behaviour Data - Survey 164 
5.14 Urban Form Variables 172 
5.15 Case Study: Characteristics of ASP Zones - Urban Form Variables 178 
5.16 Socio-Demographics of ASP Zones 190 

CHAPTER SIX: PRESENTATION OF RES UL TS 205 

6.1 Introduction 205 
6.2 Section l: Travel Behaviour Trends for Auckland 205 
6.3 Section 2: Travel Behaviour of ASP Zones 211 
6.4 Travel Behaviour for Age Groups 226 
6.5 Travel Behaviour for Household Groups 261 

CHAPTER SEVEN: CONCLUSIONS 305 

7.1 Overall Travel Behaviour Patterns Within Auckland 305 
7.2 Urban Form and Travel Behaviour - The Significance of this Link 306 
7.3 Socio-Demographic Characteristics - The Relationship Between 308 

Age and Travel Behaviour 



7.4 

7.5 

Socio-Demographic Characteristics - The Relationship Between 
Household Group and Travel Behaviour 

Concluding Remarks 

REFERENCES 

APPENDICES 

viii 

309 

310 

311 

317 



IX 

LIST OF FIGURES 

Figure No. Title Page No. 

1 Land Transport Statutory Policy Structure 22 
2 Vehicle Kilometres Travelled Rates In Cities Across Four 47 

Continents 
3 Accessibility and Land Use 64 
4 The Broad Pattern of Urban Land Use 67 
5 Details of Concentric Zone Theory 67 
6 Radial or Axial Development Theory 69 
7 A Wedge Pattern of Urban Structure 70 
8 A Multi-Nuclei Urban Structure 71 
9 A Sector-Zone Urban Structure 72 
10 Transportation Mitigation Approaches Under Different Planning 79 

Paradigms 
11 Gasoline Use and Land Use Variables in Global Cities 86 
12 A Comparison of Modal Split and Automobile Provision Factors in 86 

Global Cities 
13 Gasoline Consumption and Urban Density in Thirty One Cities of the 87 

Developed World 
14 Gasoline Use and Land Use Variables in United States Cities 89 
15 Modal Split and Automobile Provision Factors in United States Cities 89 
16 The First Page of Household Database File 150 
17 Auckland Strategic Planning Zones in the Auckland Region 153 
18 Layout of Page in Tripfile Database 167 
19 Total Land Use 178 
20 Mix of Land Use 180 
21 Amount of Commercial Establishments 181 
22 Amount of Commercial Establishments 182 
23 Population, Residential and Dwelling Density 183 
24 Dwelling Characteristics 184 
25 Street Layout 185 
26 Gender 190 
27 Age Structure 191 
28 Household Types 193 
29 Households With Children Under Five Years 194 
30 Households With Superannuitants 195 
31 Household Occupancy Rate 196 
32 Income 197 
33 Structure of the Labour Force 198 
34 Women in the Workforce 199 
35 Car Ownership 200 
36 Private Cars in Each Household 201 
37 Trip Mode 206 



x 

38 Trip Purpose 207 
39 Trip Time By Trip Modes 208 
40 Trip Time By Trip Purpose 209 
41 Number of Occupants in Car Trips 210 
42 Trip Mode 212 
43 Average Number of Trips Made by Trip Modes 213 
44 Trip Purpose 215 
45 Average Number of Trips Made by Trip Purposes 217 
46 Trip Time by Trip Mode 218 
47 Trip Time by Trip Purpose 219 
48 Trip Purpose by Car Driver Mode 221 
49 Trip Purpose by Public Transport Mode 222 
50 Trip Purpose by Walk/Cycle Mode 223 
51 Number of Occupants in Car Trips 225 
52 Percentage of Respondents in Age Groups 228 
53 Average Number of Trips Made by Age Groups 229 
54 Trip Mode For Age Groups 5 - 24 Years 231 
55 Trip Mode For Age Groups 25 - 44 Years 233 
56 Trip Mode For Age Groups 45 - 64 Years 235 
57 Trip Mode For Age Groups Over 65 Years 236 
58 Trip Purpose For Age Groups 5 - 24 Years 238 
59 Trip Purpose For Age Groups 25 - 44 Years 240 
60 Trip Purpose For Age Groups 45 - 64 Years 241 
61 Trip Purpose For Age Groups Over 65 Years 243 
62 Trip Time by Trip Modes For Age Groups 5 - 24 Years 245 
63 Trip Time by Trip Modes For Age Groups 25 - 44 Years 246 
64 Trip Time by Trip Modes For Age Groups 45 - 64 Years 248 
65 Trip Time by Trip Modes For Over 65 Years 249 
66 Trip Time by Trip Purpose For Age Groups 5 - 24 Years 251 
67 Trip Time by Trip Purpose For Age Groups 25 - 44 Years 252 
68 Trip Time by Trip Purpose For Age Groups 45 - 64 Years 253 
69 Trip Time by Trip Purpose For Age Groups Over 65 Years 254 
70 Number of Occupants in Car Trips For Age Groups 5 - 24 Years 256 
71 Number of Occupants in Car Trips For Age Groups 25 - 44 Years 258 
72 Number of Occupants in Car Trips For Age Groups 45 - 64 Years 259 
73 Number of Occupants in Car Trips For Age Groups Over 65 Years 260 
74 Percentage of Respondents in Household Groups 265 
75 Average Number of Trips Made by Household Member 267 
76 Trip Mode for Main Income Earner Household Group 269 
77 Trip Mode for Wife/Partner/Defacto Household Group 270 
78 Trip Mode for Single Retired Household Group 272 
79 Trip Mode For Unrelated Flatmates Household Group 274 
80 Trip Purpose for Main Income Earner Household Group 276 
81 Trip Purpose for Wife/Partner/Defacto Household Group 277 
82 Trip Purpose for Single Retired Household Group 280 
83 Trip Purpose for Unrelated Flatmates Household Group 282 
84 Trip Time by Trip Mode for Main Income Earner Household Group 284 
85 Trip Time by Trip Mode for Wife/Partner/Defacto Household Group 286 
86 Trip Time by Trip Mode for Single Retired Household Group 288 



xi 

87 Trip Time by Trip Mode for Unrelated Flatmates Household Group 290 
88 Trip Time by Trip Purpose for Main Income Earner Household Group 292 
89 Trip Time by Trip Purpose for Wife/Partner/Defacto Household Group 293 
90 Trip Time by Trip Purpose for Single Retired Household Group 295 
91 Trip Time by Trip Purpose for Unrelated Flatmates Household Group 297 
92 Number of Occupants in Car Trips for Main Income Earner 299 

Household Group 
93 Number of Occupants in Car Trips for Wife/Partner/Defacto 300 

Household Group 
94 Number of Occupants in Car Trips for Single Retired Household Group 30 l 
95 Number of Occupants in Car Trips for Unrelated Flatmates Household 303 

Group 



xii 

LIST OF TABLES 

Table No. Title Page No. 

1 Intermodal Shift In the United Kingdom 48 
2 Length of Journey to Work in the Auckland Region 48 
3 Mode Split For Journey to Work in the Auckland Region 49 
4 Relative Efficiencies of Different Transport Modes in London 50 
5 Percentage of Workforce With Jobs in Local Areas 58 
6 Research Discussed in Literature Review: Summary of Main Points 81 
7 Lifestyle Groups and Corresponding Travel Behaviour 125 
8 Lifestyle Variables and Corresponding Travel Behaviour 127 
9 Life Cycle Analysis of Travel Behaviour With Socio-Demographic 130 

Characteristics 
10 Socio-Demographic Groups and Travel Behaviour Patterns 135 
11 Socio-Demographic Change and Travel Behaviour Patterns 138 
12 Household Categories and Interview Quotas 146 
13 Interviews by the Day of the Week 147 
14 Distribution of Survey Interviews by Household Quota 148 
15 Maximum Error For Each Household Category 149 
16 Urban Areas Within Selected ASP Zones 154 
17 Socio-Demographic Variables Used in the Research 159 
18 Travel Variables Used in the Research 166 
19 Bus Routes Within the ASP Zones 189 
20 T-test Result Over 65 Years Age Group (Trip Mode) 236 
21 T-test Result for Over 65 Years Age Group (Trip Purpose) 243 
22 T-test Result for Over 65 Years Age Group 249 

(Trip Time by Trip Modes) 
23 T-test Result for Over 65 Years Age Group 254 

(Trip Time by Trip Purpose) 
24 T-test Result for Number of Occupants in Car Trips for Over 65 260 

Years Age Group 
25 T-test Result for Average Number of Trips Made by Household 267 

Member 
26 T-test Result for Wife/Partner/Defacto Household Group (Trip Mode) 271 
27 T-test Result for Single Retired Household Group (Trip Mode) 273 
28 T-test Result for Unrelated Flatmates Household Group (Trip Mode) 274 
29 T-test Result for Wife/Partner/Defacto Household Group 278 

(Trip Purpose) 
30 T-test Result for Single Retired Household Group (Trip Purpose) 280 
31 T-test Result for Unrelated Flatmates Household Group (Trip Purpose) 282 
32 T-test Result for Wife/Partner/Defacto Household Group 286 

(Trip Time by Trip Mode) 
33 T-test Result for Single Retired Household Group 288 

(Trip Time by Trip Mode) 
34 T-test Result for Unrelated Flatmates Household Group 290 



xiii 

(Trip Time by Trip Mode) 
35 T-test Result for Wife/Partner/Defacto Household Group 293 

(Trip Time by Trip Purpose) 
36 T-test Result for Single Retired Household Group 295 

(Trip Time by Trip Purpose) 
37 T-test Result for Unrelated Flatmates Household Group 297 

(Trip Time by Trip Purpose) 
38 I-test Result for Wife/Partner/Defacto Household Group 300 

(Number of Occupants in Car Trips) 
39 I-test Result Single Retired Household Group 302 

(Number of Occupants in Car Trips) 
40 I-test Result for Unrelated Flatmates Household Group 303 

(Number of Occupants in Car Trips) 


