
THE BELFAST CITY REGION 

TRAVEL BEHAVIOUR 
ITS IMPACT ON SUSTAINABILITY 

ARISING FROM THE SUBURBANISATION 
OF DORMITORY SETTLEMENTS 

KAREN S DONEGAN BSc(Hons) 

Transport Research Institute 
Napier University Business School 

This thesis is submitted in partial fulfilment of the 
Requirements of Napier University 

for the degree of 

Doctor of Philosophy 

June 2003 



DEDICATION 

This thesis is dedicated to my mother and father who instilled in me the qualities of 
resilience that fostered the completion of this work. 

Exploration by itself is not enough - ideas must be tested as well as developed 



CONTENTS 

Page 

Acknowledgements viii 
Abstract ix 
Abbreviations x 
List of Tables xii 
List of Figures xv 
Note on Access xviii 

CHAPTER ONE - INTRODUCTION AND BACKGROUND 

Page 

1.0 INTRODUCTORY REMARKS I 
1.0.1 Rationale 1 

1.1 BACKGROUND ISSUES 4 
1.1.1 U tion and Subýnb®nisation: An Historical 

i l 
4 

Appra sa 
1.2 AIM AND OBJECTIVES OF THE RESEARCH 11 

1.2.1 Global Aim 11 
1.2.2 Theoretical Objectives 12 
1.2.3 Empirical Objectives 12 
1.2.4 Deliverable Objectives 13 

1.3 THE SOCIAL SCIENCE FACTOR 13 
1.3.1 Social Science and Travel Behaviour 13 

1.4 STUDY LOCATION 15 
1.4.1 The Focus of the Study 15 

1.5 OUTLINE OF THE RESEARCH STRATEGY 20 

CHAPTER TWO - APPRAISING SUSTAINABILITY 

2.0 CONCEPTUALISATION 23 
2.0.1 Characteristics of Sostainability 23 
2.0.2 Evolution of the Concept 24 

2.1 SUSTAINABILITY UNVEILED 27 
2.1.1 The Sustainebilily Arena 27 
2.1.2 The National Perspective on Suety 37 
2.1.3 Su itity - Towards a Definition 42 

2.2 LOOKING FORWARD 47 
2.2.1 The Challenges 47 

2.3 SUSTAINABILITY INDICATORS 49 
2.3.1 Performance Mean res of Sustainability 49 

2.4 OBSTACLES TO SUSTAINABIL1TY 36 
2.4.1 Is Selfishness the Key Word? 36 

LS TRANSPORT, RNERGY AND THE URBAN FORM 

2.5.1 Sustainability and Enagy 58 
2.5.2 Transport and Sustainability 59 
2.5.3 Transport and the Udmn Form 60 

2.6 LOCATION AND SUSTAINABILTTY 61 
2.6.1 Implications at Development 61 
2.6.2 Counter-w on 64 

2.7 CONCLUDING REMARKS 67 

PAGE 

23 

58 

iii 



PAGE 

CHAPTER THREE - SÜBURBANLSATION PROCESSES AND POLICY 72 
IMPLICATIONS FOR TRAVEL AND SUSTAINABILITY 

Paffe 

3.0 SUBURBANISATION 72 
3.0.1 Introductory Remarks 72 
3.0.2 Population Movement 72 
3.0.3 UK Traffic Implications Of Suburbanisation 76 
3.0.4 Trends In The USA 77 
3.0.5 Suaubanisation Processes In Northern Ireland 80 

3.1 LAND USE AND TRANSPORT 81 
3.1.1 The Iman 81 

3.2 SETTLEMENT MORPHOLOGY AND TRAVEL 85 
BEHAVIOUR 

3.2.1 Location And Density Issues 85 
3.2.2 Implications Of Subuýenisation For Travel 94 

Behaviour 
3.2.3 The Rural Dimension 95 
3.2.4 Spatial Mobility 97 
3.2.5 Activity Behaviour - LifestyklLifecycle 98 
3.2.6 The Mode Of Choice 100 
3.2.7 Residential Classification 102 

3.3 POLICY INITIATIVES 103 
3.3.1 A Motivation For Policy 103 
3.3.2 Planning Issues 104 
3.3.3 Land Use Planring 106 
3.3.4 Land Use And Development Control 111 

3.4 CONCLUDING REMARKS 112 

CHAPTER FOUR- TRANSPORT PLANNING AND SUBURBANISATION 117 
PROCESSES IN THE BELFAST CITY REGION 

4.0 PRELUDE 117 
4.1 HISTORICAL APPRAISAL 118 

4.1.1 The Economic Confect 118 
4.1.2 The Population Of Belfast 120 

4.2 TAE PLANNING EXPERIENCE 125 
4.2.1 Towards a Belfast Regional Plan 125 
4.2.2 Belfast Regional Survey and Plan 127 
4.2.3 The Evolution of a Transport Strategy 131 
4.2.4 The Regional Physical Development Strategy 135 
4.2.5 A Pig Strategy for Rural Northern Ireland 138 
4.2.6 The Belfast Uiben Area Plan 2001 139 

4.3 TOWARDS A REGIONAL STRATEGIC FRAMEWORK 140 
4.3.1 The City Region 140 
4.3.2 Subutban Growth in the City Region 141 
4.3.3 Towns and V 1lsgea in the City Region 141 
4.3.4 The Rural Hinterland 142 
4.3.5 The Future Shape of the Belfast City Region 143 
4.3.6 Regional Strategic Framework 143 
4.3.7 The Belfast Metropolitan Area Plan 2015 145 
4.3.8 Towards a Regional Transportation Strategy 146 

4.4 CONCLUDING REMARKS 148 

iv 



PAGE 

CHAPTER FIVE - THE ANALYSIS FRAMEWORK 150 

Page 

5.0 INTRODUCTORY REMARKS 150 
5.0.1 Phases of the Methodology 152 

5.1 CONCEPTUALISATION - (Methodology Phase One) 152 
5.1.1 Towards a Strategy 152 
5.1.2 Attributes -A Formal Notion 155 
5.1.3 Adopting a Multi-attribute Model 158 

CHAPTER SU(- ATTRIBUTE SELECTION AND WEIGHTING 159 

6.0 EXPERT OPINION - (Phase Two of the Methodology) 159 
6.0.1 Seeking Attributes 159 
6.0.2 The Decision Wwrarchy 160 
6.0.3 A Pilot Questionnaire to Experts 162 
6.0.4 Lessons Learned from the Pilot 165 
6.0.5 Towards a Final Questionnaire to Experts 166 
6.0.6 Attribute Weighting 168 
6.0.7 Direct Formation of Effectiveness Matrices 170 
6.0.8 Indirect Formation of Effectiveness Matrices 173 

6.1 RESULTS OF EXPERT OPINION SURVEY 177 
6.1.1 Attribute Weights Domed 177 
6.1.2 Sensitivity of Suminability Indices 183. 

CHAPTER SEVEN - HOUSEHOLD POINTS SCHEME 184 

7.0 THE POINTS SCHEME - (Introducing Phase 3) 184 
7.0.1 Points Valuation - Subjective Scoring Methodology 185 
7.0.2 The Implicadon of Non-participation in Activities 186 

7.1 ATTRIBUTE VALUATION 187 
7.1.1 Mode of Transport 187 
7.1.2 Location of Activities 190 
7.1.3 Trip Frequency 190 
7.1.4 Proximity to Public Transport 191 
7.1.5 Household Motor Vehicles / Licence Holders 192 

CHAPTER EIGHT - THE HOUSEHOLD SURVEY 194 

8.0 TOWARDS THE SURVEY 194 
8.0.1 Preliminaries 195 
8.0.2 Survey Lochions 195 

8.1 SAMPLING STRATEGY 198 
8.1.1 Sample Prerequisites 198 
8.1.2 Consider tions in Designing a Questionnaire 199 
8.1.3 Pre-bests and Pilot Survey 201 
8.1.4 Implications of the Pitt Survey 202 
8.1.5 Sample Sizing 203 
8.1.6 Data Collection 206 

8.2 QUESTIONNAIRE COMPOSITION 208 
8.2.1 The Final ire 208 
8.2.2 Section 1- Travel Characteristics of Household 208 
8.2.3 Section 2- Attitudes on Transport and Environment 208 
8.2.4 Section 3- Personal Details of Householder 209 

V 



PAGE 
CHAPTER NINE - HSI EVALUATION AND STATISTICAL METHODS 210 

Page 

9.0 HIS EVALUATION 210 
9.0.1 The Household Sustainabihty Index 210 

9.1 STATISTICAL METHODOLOGY 213 
9.1.1 Secondaiy Impact Variables 214 
9.1.2 General I. i1 T Model (GLM) and StWisfical Design 214 
9.1.3 Analysis of Variance (ANOVA) 215 
9.1.4 Analysis of Covariance 218 
9.1.5 Multivariate Analysis of Variance (MANOVA) 219 
9.1.6 Multivariate Analysis of Covariance (MANCOVA) 220 
9.1.7 Advantages of (KANCOVA 221 

CHAPTER TEN - MAIN SURVEY RESULTS 223 

10.0 QUESTIONNAIRE - DESCRIPTIVE SUMMARIES 223 
10.0.1 Personal Details of Householder 223 
10.0.2 Household Travel Characteristics 230 
10.0.3 Attitudes on Transport and the Environment 261 

10.1 CONCLUDING REMARKS 272 

CHAPTER ELEVEN - THE HSI RESULTS: AN OVERVIEW 276 

11.0 HSI PROFILES 276 
11.0. Distribution of HSU 276 
11.0.2 Sensitivity Observations 283 
11.0.3 Newcomers -v- Established Residents 288 
11.0.4 Exploratory Variables 289 

11.1 CONCLUDING REMARKS 295 

CHAPTER TWELVE - FURTHER STATISTICAL ANALYSIS 297 

12.0 INTRODUCTION 297 
12.0.1 Testing of St c1 Assumptions 298 

12.1 HSI ANALYSIS 301 
12.1.1 Analysis One - household location and length of 301 

occupancy on HSI - controlling for household size 
and occupational index 

12.1.2 Analysis Two - location (rural Vs nfian) and length 304 
of ocwpmcy on HIS - controlling for household 
size and occ onal index 

12.1.3 Analysis Three - length of occupancy on HIS (Moira 306 
residents only) - controlling for household size and 
nornpatin al index 

12.1.4 Analysis Four - location and length of occupancy on 307 
the five dependent variables - controlling for 
household size and occupation. 

12.1.5 Analysis Five - length of occupancy on the five 316 
depend n variables (Moira residents only) - 
controlling for household size & occupation. 

12.1.6 Concluding Remarks 318 

vi 



PAGE 
CHAPTER HIURTEEN - CONCLUSION AND RECOMMENDATIONS 322 

Page 
13.0 CONCLUDING REMARKS 322 

13.0.1 Theoretical Outcomes 322 
13.0.2 Policy Outcomes 323 
13.0.3 Behaviomal Outcomes 326 

13.1 CRITICAL EVALUATION 337 
13.1.1 Furth Research Requirements and Opportunities 337 

MAIN REFERF NCE LISTING 

APPENDICES 

C6-1 PIIAT EXPERT OPINION SURVEY 
C6-1-1 Initial I. etter to Experts 
C6-1-2 Information Sheet 
C6-1-3 Prototype Hierarchy 
C6-1-4 Pilot Expert-Survey Instrument 

C6-4 MAIN EXPERT OPINION SURVEY 
C6-4-1 Letter to 'Relative to Goal' and 'How Impoctot' 

Respondent Experts 
C6-4-2 Checklist of Terminology 
C6-4-3 ̀ Relative to Goal' Survey Instrument 
C64-4 `Haw Impor mt Survey Instrument 
C6-4-5 Letter to `Pairwise' Respondent Experts 
C6-4-6 lemon Sheet 
C6-4-7 Checklist of Terminology 
C6-4-8 Main Expert Panel Panwise Survey Inshtmrent 

C6-5 MATHEMATICS UNDERPINNING THE AHP 

C" CONSENSUS PROFILE EXAMPLES 

C6-7 CROSS IMPACT SOFTWARE OUTPUT 

C6-8 TYPICAL ARP SOFTWARE OUTPUT 

CS-1 PILOT HOUSEHOLD SURVEY 
C&1-1 Pilot Household Survey Cover Letter 
C&1-2 Pilot Household Survey Instrument 

C8-2 MAIN HOUSEHOLD SURVEY 
CB-1-1 Household Survey Cover letter 
CB-1-2 Household Survey Instrument 

342 

358 

vii 



ACKNOWLEDGEMENTS 

Firstly, I wish to express my gratitude to the Transport Research Institute at Napier 

University for providing the funding and administrative support that enabled the 

completion of this research project. 

It is a pleasure to thank my supervisors, Professors Austin Smyth and Alison 

McCleery for their helpful and supporting roles during the study. I am particularly 

grateful to Professor Smyth who arranged my scholarship with Napier University and 

who encouraged the undertaking of this research at the outset. 

I am indebted to the various members of the Delphi Panel for their expert help and to 

the many household respondents who took time to complete the extensive and 
detailed questionnaires. In respect of the latter I really appreciate the help that I 

received from friends who assisted with the door to door distribution. 

My thanks also go to Dr Gary Adamson for his invaluable assistance with SPSS, not 

to mention his many tutorials on multivariate statistics, and to Professor Stanley 

McGreal for his advice and guidance on Planning in Belfast. 

Of the many friends and academics who livened up the coffee sessions, I wish to 

acknowledge Dr Gillian Livesey of the University of Ulster who, along with me, 

suffered the joys and woes of postgraduate study. 

Finally, on a personal level, it gives me great satisfaction to acknowledge my mother 

and father, my sister Tend, my brother Henry and his wife Deborah for their 

unstinting patience, support and understanding during the various stages of this 

research. 

viii 



ABSTRACT 

This thesis offers a contribution to knowledge by addressing the issue of 

suburbanisation. and its impact on sustainability through household travel behaviour. 

It compares settlement classes within a principal commuter corridor of the Belfast 

City Region. 

The study seeks to highlight and explore factors appropriate to testing the hypothesis 

that current trends in suburbanisation are inconsistent with the values underpinning 

sustainable development, while people in selecting their location fail to reconcile their 
lifestyle and travel patterns with sustainability. 

Testing the belief that new residential developments are meeting the needs of the 

present without compromising future generations is comprehensively beyond the 

scope of this thesis. However, using an application of multi-attribute utility theory, 

the thesis shows how it is possible to derive a household's index of travel-behaviour 

sustainability and so facilitates cross settlement comparisons. 

The robustness of the application, which embraces expert opinions and household 

survey data, is confirmed using conventional sensitivity analysis. It shows that the 

consensus of expert knowledge would need to change quite radically to influence the 

relative impact of the derived indices. Although the focus of research is on travel 
behaviour, the model could readily be applied in other sustainability situations. 

It is anticipated that the outcomes, although based on a single commuter corridor, will 
provide others with an opportunity to consider the wider application of the 

methodology and that, in particular, the results will inform debate on policy 

considerations as they relate to greenfield versus brownfield site development. 

Chapter one introduces the study and chapters two through eight inform and refine the 

modelling process through an extensive literature review and the selection of a 
decision-making paradigm. Statistical techniques used in the analysis are explained in 

chapter nine followed by research results in chapters ten through twelve. Conclusions 

and developments are discussed in chapter thirteen. 
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CHAPTER ONE 

INTRODUCTION AND BACKGROUND 

1.0 INTRODUCTORY REMARKS 

1.0.1 Rationale 

The theme of this research derives from the concept of sustainability, which despite the 

confusion and vagueness surrounding its interpretation has gained a high profile on 

governmental agendas. Various definitions of sustainability have given it an apparent 

scientific credibility, yet it means dient things to different people. It can be argued 

that this disagreement is the catalyst driving present day initiatives in see kng optimal 

sustainable development. The concept requires a robust and policy relevant 

mechanism for measurement, the raison d'etre of this research. 

Expert opinion and public perception present two faces of the present quest for 

sustainability. Only by examining both, can sustainability generate an appropriate 

framework for policy development. This research project addresses inter alia the 

comparability of interpretation between experts and the general public. It concentrates 

on travel behavioural features of sustainability and links to the politically sensitive issue 

of transport policy. 

The research emphasises two major behavioural strands - firstly, a focus on location 

and wcess to facilities and their implications for the suatainability of conteauporary 

lifestyles. Secondly, a study on the length of residency and the potential role of habit in 

influx sustainability. Issues such as increased ate, wer mobs ity and 

advances in transport technology have encouraged the decentralisation of residanfi4l, 
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retail and employment functions. These have promoted the emergence of a more 

dispersed, highly mobile and car dependent society. 

There is therefore a need to be able to quantify sustainability with particular reference 

to lifestyles and travel patterns. This need is explored in the thesis, which describes the 

derivation and implementation of a multi-attribute decision model, providing for the 

generation of a comprehensive household travel behaviour sustainability index (HSI). 

The research findings are based in part on a large household survey undertaken in four 

settlement classes within a key commuter corridor of the Belfast City Region in 

Northern Ireland. Overall, the research addresses a shortfall in the literature 

concerning the controversial issue of environmental sustainability arising from primary 

transport considerations of urban over-spill on dormitory settlements. 

The concept of sustainability emphasises an appreciation of the world's declining 

energy resources together with a strategy for addressing the future reduction of this 

decline. Described more fully in Chapter Three, environmental sustainability is 

generally discussed at the global and national levels and only recently has it been the 

focus of attention at local level (SDS, 1998; DoE, 1996). Although overwhelmingly 

discussed at the global level, it becomes an exciting challenge when directed at urban 

change, particularly so when centred on development and suburbrmisution. 

The latter term encompasses a process of population movement from the city to the 

urban fringe or to discontinuous settlements beyond the urban limits- When the 

process is uncontrolled, the outcome is generically referred to as urban sprawl. 

Sustainable development, on the other hand, is synonymous with enviroim ental 

protection, the quality of life, the range and distribution of resources and benefits, the 

2 
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interactions between enviromnent and development, and provision for the future. For 

example, the WCED (1987) describe it as "development which meets the needs of the 

present without compromising the ability of future generations to moat their own 

needs. " Effectively, It seeks: 

" to reconcile the socio-economic aspirations of society with the ability of the natural 
environment and its resources to accommodate those aspirations, and 

" to ensure that development is within the carrying capacity of the environment. 

The need to strike an appropriate balance between development and conservation is 

therefore at the heart of sustainable developmmt and the issue of travel behaviour is 

one of the key attributes. This study will seek to HkaUlte and identify some of the 

social characteristics that best describe travel behaviour. 

Pickup and Town (1983) claimed that the central premise brought by social science to 

the study of travel behaviour is the manner in which travel, as a derived demand, links 

different sets of substantive activities. These are a reflection of individual paces 

within a social environment and the accompanying spatial and social strucum that 

influence the level of personal mobility and the range of opportunities available to 

different groups of people. Travel behaviour may be seen therefore as an outcome of 

the balance between the activity choices and consbams that face each individual. 

These will feature both explicitly and implicitly in the subsequent hie hic; al multi 

attribute model supporting the inquiry. The model provides for the assest of each 

household's travel behavioural sustainability. 

The research focus is about people, their gavel behaviour, their choices and their 

perceptions within an information framework defined by eustainability indicators, 

expert opinion and the co-operation of resident& At a tai& re pagnMe le vd, the 

outcome of the research will try to determine whether or not. the evolving 

3 
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suburbanisation is creating a culture that is perhaps militating against the political and 

scientific aims of sustainability. At a recent conference in Ireland, entitled 'Stopping 

the Sprawl', the President of the Royal Institute of Architects of Ireland made a general 

claim that "patterns of current housing development are creating unsustainable 

communities with insufficient transport and infrastructure to support further expansion 

in towns and cities" (Roche, 2000). Such a comment from a distinguished architect 

lends credulity to this initiative and motivation stems from the sparseness of rural 

related travel behaviour research - unlike its urban counterpart. Current literature is 

replete with studies relating to urban travel behaviour (IATB, 1989; Marshment, 1995; 

Handy, 1996; Stopher and Lee-Gosselin, 1997; McKee, 1999; Cooper et al., 2001). 

Recent Government papers i lustrate that there is a need for research in rural travel 

behaviour by pointing to the lack of investigation pertaining to new suburban 

clustering. See for example the Rural Development Commission's Rural Research 

Reports 18 (RDC, 1994) and 29 (RDC, 1997). A similar concern is expressed in the 

Rural White Paper Submission (RDC, 1995). This research on the link between 

sustainability and the wort consideration of urban over-spill on dormitory 

settlemeats is not only timely but potentially applicable and therefore 
, 
justified. 

1.1 BACKGROUND LSSUES 

1.1.1 Urbauiadoo and Suburbanisation: An Hhutodeal Apprabal 

Originally, urbanisation was characterised by the movement from the countryside to 

dense and congested urban centres (Burnett, 1980). Such congestion resulted in the 

decline of public health standards and Gauldie (1974) comments on the growth of huge 

slums, often located close to polluting industrial sites, as proms early reforms in 

Planning in the interests of public health. Although, towards the end of the eighteenth 

4 
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century, British middle classes fled from the city centres to suburbia (Davidoff and 

Hall, 1987), the resultant population movement was from the countryside to the town 

and this carried on throughout the nineteenth century (Compton, 1986). From the turn 

of the century, however, as road and rail based public transport systems were 

developed, the opportunity to move to the subs rbs was opened up to larger segments 

of the urban working population (Bowleg 1945 and Compton 1986). Rings of suburbs 

began spreading outwards, around the railway stations and beyond the initial ribbon 

development along the main urban arteries. 

After the devastation of World War II, British public policies encouraged a trend 

towards d sation stemming from the slum clearance and public health measures 

of the late nineteenth century and the public housing acts and home ownership policies 

of the inter-war period (Swenarton 1981, Sims 1993). This trend, according to 

Stedman Jones (1971), resulted in the displa t of significant numbers of 

indigenous populations. Displacement was further compounded after World war II, 

when a series of planning and economic measures caused the dispersal of industry, the 

setting up of satellite estates and the promotion of metropolitan centres, see for 

example the Barlow Report (1940), Abercrombie and Foishaw (1943) and 

Cullingworth (1975). Over a decade ago it was noted by Hat! (1989) that the 

progressive infrastructure of the twentieth century, nnpr+aved transport and growing 

private car ownership had all contributed to the continued process of counter- 

urbanisation. This outward movement can also be seen as a product of demographic 

and cultural changes (Nice et aL, 1995). The prevalence of car ownership, increased 

levels of weaM and chan in working mvirwnman such es shorter vmridng days 

and longer ans-al holidays, have all contributed to the high level of commuter 

5 
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circulation that is evident today. The motor car has offered people greater freedom to 

travel and more independence than ever before. People can choose to live in more 

amenable less densely populated areas and use their cars to carry out daily journeys to 

and from city centres or towns (Mackett and Edwards, 1998). Since the early 1950s, 

the car, more than any other mode of transport, has been accountable for the greater 

separation between home and work, see for example DoT (1993) and also Cooper et 

al., (2001). Compton (1986) and Hornby and Jones (1991) concluded that the relative 

decline of populations in large towns and the corresponding population growth in small 

towns and villages was a consequence of this growing commuter culture. 

Writing about Irish villages in general, Gilmor (1988) puts a rather interesting rural 

focus on suburbanisation by stating that Irish village expansion has far exceeded local 

employment opportunities and that half those at work, travel to employment 

elsewhere, thereby resulting in major changes in transport service usage patterns. 

Generally, employment opportunities have remained predominantly in the larger towns 

and cities, particularly so in Bell t which has the largest concentration of jobs in 

Northern Ireland (DoE (NI), 1996). This has caused a marked increase: in the number 

of commuters who live in one community but travel regularly, often daily, to work in 

another. In terns of circulation, the journey to work has become much more 

significant (Janelle, 1995) and in settlement terms has resulted in the growth of large 

numbers of commuter towns and villages at varying distwces from the major towns. 

However, it is not just the work activity any more, which has the greatest impact on 

the moveme t of people. Retail outlets and public institutions such as leime and 

fitness centres, cinema complexes and restaurants have located and developed in low 

6 
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density, car-dominated environments, which are increasingly disconnected from the 

Central business district. 

It appears for a number of recent government publications that suburbanisation 

pressures have created a political lobby for wider limits forced by a demand for rural 

occupancy (DoE (NI), 1996; DoE (NI), 2001). Such an urban exodus has an impact 

on the housing market to such an extent that inner cities attempt to curtail this exodus 

by the provision of inner-city regeneration - in essence, counter-counterurbanisation. 

It would not be unreasonable to postulate sbaw patterns of behaviour t1roughout the 

smaller sized settlement classes. This interpretation is supported by Nice et at., (1995) 

whereby the history of the modem city can be described as a process of eve 

phases of centralisation and decentralisation. 

The suburbanisation of any small town or village close to its parent-centre (city or 

large town) is characterised by the relative cbmTVs shown in Table 1.1 (Waugh, 1990). 

Table 1.1 - Characteristics of Subtubanisstion 

ORIGINAL SU BURBANIMM 
VIIl. AGE VILLAGE 

HOUSING Detached, abode ballt hawses with New mainly dedcbed or amni ad. 
delaftatch rook Same sims. RRmuvated bums or counges. Expensive 
Most over 100 yews odi plaimed eades. Vages. 

INHABITANTS FEmiog. d pr; msryjobs. Professional / execo ive caumdo . Wealthy 
Lab .mt .yf ss; t maus. 

TRAMMIT Boa service, some c a, mmuw Decline in bus service, as most ___ __ 
winding nodk one or taw ass. HdMr mods. 

SERVICES Village ahoP. smell Jun= shod, More shops, mleged xhoc1, modern pal lic 
Public house, village bell. hoagies err tests. 

SOCIAL Su dl close knit cagy. Local =MMWAy sweiped. 

RNVBbCNUMM QaK relatively P"Aical free. Mere noise mid risk of moiepoih ken. Lois 
of hcmlmd / open mpmcL 

7 
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Some villages are entirely engulfed by the parent-centre and are best described as 

urban fringe settlements but many are sufficiently far enough away (metrically remote) 

to remain as distinct places. These villages are reefeffed to as suburbanised villages. 

Other terminology is the general literature might be commuter villages, dormitory 

villages, metropolitan villages, incipient suburbs or discontinuous suburbs. Of the 

numerous factorsihat contribute to subýubanisation, car ownership as an element of 

transport infrastructure plays an important role. 

In the UK, total passer travel increased by almost 230 pencil betwom 1952 and 

1996, from 219 billion passenger kilometres to 717 billion kilometres (DETR, 1998), 

and most of this growth can be attributed to the motor car. The total distance travelled 

by motor car alone in 1996 was more than ten times the total distance travelled in 

1952. 

Locally, motor car ownership in Belfast increased rapidly in the second half of the 20th 

century . For instance, the ratio of can to people increased from one car for every 

thirty-three people in 1951 to one motor car for every eight people in 1965 (Beckett 

and Glasscock, 1967). For the ten year period from 1986 to 1996, the number of 

motor vehicles registered in Northern Ireland increased by thirty-six percent, from 

472,855 to 641,000 (RUC, 1997). 

By 1997, there was on average, one car for every 2.2 people (Loc Report on Motoring 

for GB and NI, 1998). Phillips and Williams (1984) draw attention to an interesting 

statistic that compares nnilA rban car ownership. In the UK, car ownership rose from 

about 10% of the population in the early 1950s to about 58°/. of all urban households 

and around 70% of rural households in the early 1980s. Also, it ng car 

8- 
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ownership and high-speed road provision have been major factors in the massive 

increase of rural recreation enjoyed by many people since the 1950s, Gilg (1985). 

A study by Nutley and Thomas (1995) shows that the proportion of rural households 

in Northern Ireland with at least one car has risen from 73.2% in 1981 to 77.7% in 

1991, a relative use of 6.1 %. The corresponding regional average for Northern Ireland 

rose from 59.9% to 64.5% of households, a rise of 7.7% in the sam period. This 

indicates that private car ownership is having a significant impact on travel behaviour 

in Northern Ireland as a whole. Incidentally, the UK figure (Moseley, 1979) for rural 

households averaged out at 70°!. for 1979. 

Even in the sixties, reference was made to the growing commuter culture with Lawton, 

(1968) pointing to the now familiar phrase - the growth of car ownership has allowed 

urban-based employees to commute from exurban areas and Lewis, (1967) focused on 

the comparison with remote rural areas. It is interesting that these commuting fields 

have been used as another, albeit disputed way of defining rural areas (Ball, 1980). 

For a significant minority, either unable to drive or unable to afford a car, there is a real 

sense of isolation and depmration. Those affected bwJude the old, the young, the 
unemployed, the partner at home without a car and the disabled. This reflects the 

sociological downside to the general success of increased car ownership, supported 

somewhat ironically, by the advent of modern td . The latter has 

often increased the sense of physical isolation by demonstrating more vividly the 

opportunities being missed, and by heightening "people's awareness of their spatial 

immobility" (Claris and Unwin, 1981). 

9 
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Geographical research has highlighted problems in relation to declining public 

transport, principally the centralisation and reduction of rural services', and increased 

rural deprivation. There are clearly several key concepts that may be used to explain 

the true nature of the rural transport problem. Although the concepts are general ones, 

they have succeeded in highlighting the distinctiveness of the rural situation. In 

particular the concept of accessibility has been developed and emphasised significantly 

from the mid-1970s. 

Although Moseley (1979) points to the difficulty of defining accessibility, an intuitive 

appreciation of the concept is presented by describing through examples, the meaning 

of inaccessibility whereby something is inaccessible if it is "difficult to get at". It is 

essential to appreciate that the purpose of transport is to provide accessibility, or the 

ability to make a journey for a specific purpose. Transport is not consumed for its own 

sake, but is merely a means to an end -a derived demand, (Nutley, 1992). Thus 

residents in location A seek access to location B in order to acquire goods or services 

or partake in activities that are not available at A. If A and B are beyond walking 

distance apart, then some form of assisted transport is needed to overcome the distance 

barrier that separates them. Compared with urban areas, greater proportions of 

desired facilities (shops, doctors, work and leisure places, etc. ) are likely to be at more 

distant locations. Hence there is a greater need for access to mechanical transport in 

the countryside, in an environment where (except for car users) it is less likely to be 

available. The assumption is made that access to a basic minimum range of facilities or 

activities is economically and socially necessary for the pursuit of a normal way of life, 

1 Na to be oaßwd wilh pWAc *mmPW 
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that is, rural dwellers are axiomatically entitled to the same standards as their urban 

counterparts. 

The lack of accessibility in rural areas therefore, means that current levels of public 

transport are inadequate for the provision of such standards for the non-car population. 

Although some studies have been made of rural railways, the majority have looked at 

road-based public transport (Ha1sa11 and Turton, 1979). As Nutley (1992) points out, 

railways are more highly capitalised and less flexible than buses and are even more 

difficult to adapt to adverse circumstances. 

These background issues are highly relevant to the challenge of assessing the relative 

sustainability as it relates to the travel behaviour of various settlemat classes, which 

although anecdotal in respect of location, are nevertheless characteristic of generalised 

suburbanisation. The nature of this research will dictate that the chosen settlements 

have a cha acteristic spread of transport services. 

1.2 AIM AND OBJECr1VES OF THE RESEARCH 

1.2.1 Global Aim 

It is perhaps fortuitous that a recent Government discussion paper (DoE (NI), 1996) 

raised many perbuent questions that are linked with the objectives of this research. A 

subsequent report, (DoE (M2 1997) revealed the reaction to many of these questions 

and, although a valuable resource, it lacks the statistical rigour and formalism that will 

emerge from particular condusions of this research. 

This study seeks to identify and investigate factors relevant for testing an overall 

hypothesis that current trends in Suburbanisation are militating agsiest the aims of 

11 
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sustainable development, whereby - people in selecting their living environment, fail to 

reconcile their lifestyle and travel patterns with appropriate sustainability values. 

In support of this aim, a number of more specific objectives have been defined under 

three headings, namely - theoretical, empirical and deliverable. 

1.2.2 Theoretical Objectives 

1. To review the literature on Suburbanisation and travel behaviour together with 

general literature on sustainability to inform selection of appropriate sustainability 
indicators. 

2. To identify and select a representative panel of experts from within each of the 

following theoretical fields: 

f sustainability 
f land use planning and 
f transport planning. 
in order to achieve an integrated consensus of opinion, spanning the information 

domain. 
3. To identify and critically assess those attributes that link sustsinabifity, 

suburbanisation and travel behaviour. 

4. To construct a multi-attribute hierarchical model that will produce attribute 

weights, which will be employed in a suitable points schme for the determination 

of household indices of sustainability. 
5. To devise an attribute points scheme. 
6. To produce a research instrument (questionnaire) to collect data on: 

f travel behaviour associated with eialt household 
f attitudes on environmental issues 

f attitudes on public transport 
f social characteristics of the household 

1.2.3 Empirical Objectives 

1. To adopt and adapt where necessary, appropriate mathematical models that will 
generate necessary attribute weite. 

12 
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2. To measure the level of sustainability awareness in dormitory settlements and to 

compare and contrast household travel behaviour patterns across differing 

settlements. 
3. To critically assess and determine the level of consensus amongst respondents' 

attitudes regarding their perceptions of residential choice and transport 

infrastructure tmder the umbrella of sustainability. 
4. To investigate behavioural trends for newcomers and established residents with 

particular reference to the suburbanisation and to study the impact on travel 

behaviour. 

1.2.4 Deliverable Objectives 

1. To formalise the methodology as a coherent and holistic package that is capable of 

wider application in support of planning policy considerations. 

2. To establish a consensus checklist of travel behavioural indicators that reflect 
sustainability and constitute a basis for comparing community settlements and 
households. 

1.3 THE SOCIAL SCIENCE FACTOR 

1.3.1 Social Science and Travel Behaviour 

The particular role of social science in transport planning has, until quite recently, been 

a subordinate one. In the 1950s transport planning was almost entirely concerned with 

highway provision but the progressively broadening attitude of transport planners 

cu minted in the production of the Buchanan Report' in the early 1960s. This 

concentrated. on the mix of public and private transport, underpinned by reasons of 

congtntion and the environmental impact of traffic in towns (MoT, 1963). By the late 

1960s the Wbite Paper on Public Transport and Traffic was addressing the case for 

supporting public transport on social grounds and throughout the 1970s, the 

broadening of attitudes to societal planning was gaining considerable momentum. 

During this time, the spatial disciplines - from urban t1 ough geography to 
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urban sociology, had moved away from morphological explanations of urban form to 

more behaviourally based explanations of spatial relationships, (Pickup and Town, 

1983). Today, travel behaviour occupies a central position in the analysis and 

evaluation of transport related measures designed to improve urban mobility, 

environmental quality and a wide variety of social objectives (Mahtnassani and 

Kitamura, 2000). " Moreover, the same authors reflecting on research over the past 

twenty years, note that the analysis of travel behaviour has established itself as a central 

area of fundamental intellectual significance in the social sciences. The shifting 

interests in transport research that have resulted from developments in science, 

technology and advanced telecommunications highlight a need for further social 

explanation and interpretation. This requirement is reinforced by developing trends in 

telecommuting, tele-shopping and other wes that can be performed from the 

home or from virtually anywhere instead of at fixed locations. This growing culture 

provides the stimulus for adopting some of the techniques of social science in this 

present study. It is reasonable to assume that the knowledge of social science has a 

firm philosophical basis and that the associated methodologies have been tried and 

tested in various applications - principally the survey st ategy, which identifies with the 

design and conduct of household surveys. 

The survey strategy also referred to as social-expSamaato , 
includes not only research 

with an explicit base in the theory and concepts of sociology, but also much of the 

descriptive social research of geographers and those interested in the study of social 

policy (Pickup and Town, 1983). Pahl (1980) dýra-twins this as the social variable 

approach, which uses a variety of survey, interview, observational and scaling 

techniques to collect data on people's behaviour, attitudes, beliefs and the context 
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within which such action takes place. Factors may include demographic and household 

characteristics, economic status, wealth and personal resources as well as attitudes, 

preferences and beliefs. Social variable research is fundamental to the present 

investigation. 

Transport research benefits from two farther perspectives of social science. Firstly, 

there is a substantial body of existing research that provide detailed descriptions and 

explanations of particular aspects of travel behaviour, broadly on the basis of former 

survey evidence. The overall purpose of such work can be viewed as provkfing an 

understanding of travel patterns through established causes of travel behaviour. 

Secondly (Pickup and Town, 1983) there is a growing number of frameworks which 

attempt to model human behaviour patterns with a view to providing more effective 

methods of understanding and predicting behaviour and travel patterns. Transport 

planners in the determination of devdopment zones use the how approach but there is 

no reference to the integration of sustainabi 1 ty perception in auch ßameworks. It is 

this omission that will be addressed comprehensively in the methodology chapter. 

1.4 STUDY LOCATION 

1.4.1 The Focus of the Study 

Belfast, the capital city of Northern Ireland, is the centre of influence in a surrounding 

area designated as the Belfast City Region, which extends to a radius of approximately 

30 miles from the city centre, see Figure 1.1. Atemost two thirds of the population of 

Northern Ireland live within this defined region - cha acteixd by the travel to work 

pattern (DoE (NI), 1996). 
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The region provides considerable scope for a cross-sectional study of travel behaviour 

across a variety of settlement types. This programme considers four settlement classes 

within one key commuter corridor of the region and attempts to assess their 

comparative sustainability in terms of travel behaviour. Recent government documents 

highlight the need for research in this area (RDC 18,1994 and RDC 29,1997). 

Figure 1.1 - The Belfast City Region: Northern Ireland Context 

The research also embraces points related to two questions raised in the `Shaping Our 

Future' document (DoE (NI)', 1997), namely: 

" What choice of development opportunities is consistent with a long-term sustainable 
approach to regional development? 

" Is it possible to set new directions in relation to the future pattern of development, 
in order to produce a better outcome for the region? 

With the Government's continued concern about sustainability and with emphasis on 

Agenda 21, Northern Ireland is striving to follow its European and UK wide 

counterparts. Already, plans for traffic-calming measures, cycle-lanes, priority bus 

lanes and urban regeneration have been implemented (Belfast City Council, 1998). It 
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is also timely that the Belfast City Council has carried out a consultation process with 

the assistance of private and pubfic consortiums in its attempt to produce a draft 

Belfast Strategy for Sustainable Development (BCC, 1998). 

Also within Northern Ireland, recent media attention has been directed at purpose-built 

villages, which are at various stages of design and development. These new focused 

developments pose fundamental questions in the wider debate over crucial attributes of 

a sustainable transport system, namely sustainable development and the interaction 

between land-use and travel behaviour. 

Given that this study is seeking to highlight and explore factors, inter alia, appropriate 

to the stated hypothesis, a location specific sampling strategy was wed and an 

appropriate survey instrument tested and applied. Because pressure for development is 

greatest to the south and east of Belfast city (DoE (NI), 1996), a broadly defined 

southern approach corridor provides an appropriate mix of settlement classes. These 

range from the inner-city through Fourwinds on the edge of city, Knocbnore a 

dormitory area of Lisburn to Moira a typical suburbanised village steed at the 

sortie n edge of the green belt surrounding the Belfast Urban Area. 

Looking at the relationship between the city and its region, the key parameters (DoE 

(NI), 1996) are listed as: 

" the number of people who reside outside the city and con to on a daily basis for 
work, training or education 

" the attraction of the city centre for shopping and recreational activities 
" specialist services and fitcifities such as hospitals and universities 
" traffic impact on the city's road network 
" the docks and the City Airport in the commercial life of Northern Ireland and 

beyond. 
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Significant physical, social, economic and infrastructure changes have occurred over 

the last twenty-five years in the Belfast City Region. Some notable developments 

include, the Cross Harbour Rail Link, the Water Front Concert Hall, the Oddssey 

Arena, various community leisure centres, new residential developments, out of town 

shopping complexes and increasing relocation of industry. 

Within the city, it is reported that: 

" the population under the Belfast City Council control has dropped dramatically, 
" the decline of the traditional industrial sector has accelerated, and 
" there has been growth in the service sector, (DoE (NI), 1996). 

In the wider Belfast conurbation there has been extensive housing development, 

considerable commercial development and some industrial expansion. This has led to 

certain unwanted environmental consequences, such as increased road congestion and 

pollution. In the towns and villages of the Belfast City Region, there has also been 

significant development, largely to accommodate the movement of people from Belfast 

in their pursuit of a rural utopia. This is matched by an urgency to provide a social, 

physical and economic infrastructu e and to identify locations for employment and out 

of town shopping. Physical geographical contents have dictated patterns of 

development in certain areas such as: 

" along the shores of Belfast Lough 
" in the Lagan Valley 
" south-east towards Canyduff 
" eastward towards Ne°wtownnards and 
" through the Carnmoney gap towards Glengormley. 

The development boundaries of the Belfast urban area are inter alia, designed to 

protect the aesthetic quality of the city's location and, through the inipact of planning 

policy, to prevent extensive urban sprawl. However, previous de 
.11 

limits have 

been Wended with justifiable aims through: 

i) the provision of new housing with a range of design options, and 
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n) the retention of a significant population in support of existing facilities and 
infrastructure. 

Over the last twenty years there has been a significant augmentation of numerous 

towns and villages within the city region. Of particular note are the Council controlled 

towns of Antrim, Bangor, Carrickfergus, Lisburn and Newtownards. Such locations 

were not designed to accommodate an influx of newcomers or the subsequent traffic 

loading, hence the extant icýrasdudural ar angements and service provisions are 

overburdened. This has a detrimental knpact on the original settlement character, 

perhaps the original desirability pull-factor. 

It can be argued that the expansion of towns and villages in the Belfast City Region 

reflects newcomers' desires to reside in a rural environment. Equally, the emergence of 

a counter-countenubanisation trend could be established where some of these noveau 

households or their subsequent generations return to an attractive Belfast with an 

economic transportation system. 

Whatever the argument, the essential tenet of sustainability must ensure that 

development, assisted by the green belt Planning policy, is not contrary to the aesthetic 

integrity of good design. The green belt principle has been in place for many years, but 

with mixed views as to its worth - on the one hand, developers wish it never existed 

whereas on the other, Friends of the Earth would prefer minimalist habitable zones. 

Christie (1996) points out that green belts become sacrosanct and valued for their 

environmental and amenity value - perhaps a middle of the road perception. 

The fundamental issue is of course the decision emerging from how and where new 

development is to be accommodated within the city region. Such a decision goes 

beyond mere rules about land use planning and involves a high degree of sociological 
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thinking. Essentially, a harmonisation process that provides a new direction and 

impetus for positive and progressive change is required. It is this author's view that 

such a process can only emerge from a structured analysis of opinions where consensus 

dominates. 

1.5 OUTLINE OF THE RESEARCH STRATEGY 

To resolve the research hypothesis it is essential to have 

1. a working definition of sustainability as it relates to travel behaviour 
2. a method for arriving at a household's index of travel behaviour sustainability and 
3. a suitable sampling flame with a series of locations or settlement classes for 

comparison. 

Each of these requirements are met by giving attention to the discrete but never-the- 

less related areas of sustainability, Suburbanisation and plag, which are discussed 

respectively in chapters two, three and four. These chapters form the literature review, 

which helps to inform the research ideas and underpin the selection and refinement of 

an appropriate research design. For example, it is imperative to study sustainability in 

order to identify the shortcomings with respect to its definition and meawrement. 

Likewise, so that sustainability can be linked to travel behaviour it is important to 

understand the processes of subwbanisation and planning - in particular, because this 

is a local study - planning in Belfast. 

It can be argued on the basis of the literature on sustainability that there is a lack of 

consistency in its interpretation it can also be argued, that there is no readily available 

and fully operational mechanism for its moment. The absence of a systematic 

definition and appropriate measuremeni criteria for sustainability therefore suggests a 

need for a fu ly operational strategy. 
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These arguments provide the stimulus for the research strategy outlined below in 

Figure 1.2 and more formally described in Chapter Five. 

THE LITERATURE REVIEW 
CHAPTER 2- Appraising Sustainability 
CHAPTER 3- Suburbanisation Processes & Policy 
CHAPTER 4- Transport and Land Use Planning in Belfast 

EXPERT OPINION ON 

Q SUSTAINABILITY 
Q SUBURBANISATION 
Q PLANNING 

CHAPTER 6 
Collection and analysis of expert 
opinion to select and derive weightings 
for behavioural indicators 

HOUSEHOLD DATA 
CHAPTER 7- formulation of points 

scheme 

CHAPTER $- household survey 
instrument and 

Collection and analysis 
of household attitudes 

EVALUATION OF HSI 
CHAPTER 9- Integration of expert opinion 

and household data 

STATISTICAL ANALYSIS 

Overall SPSS Analysis 

CHAPTER 10 - Household Survey Results 

CHAPTER 11- HSI Results Overview 

rHAPTFP 17 - FunrthPr Ct ti tie t An iIv is 

CHAPTER 13 - Conclusion & RecommmiclMions 

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 

.... J 

Figure 1.2 - Research Strategy 
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Basically, the details therein will illustrate how each household is awarded a certain 

points score made up from a surveyed assessment of travel behaviour attributes 

previously agreed and weighted by a panel of experts covering the areas under 

discussion. The strategy undertakes to link the key elements of the hypothesis in a 

multi-attribute decision model, the outcome from which is the sustainability index 

(HSI) for household travel behaviour. 

The data is analysed within the framework of the General Linear Model as utilised 

within SPSS. This procedure is widely employed within the social sciences for the 

analysis of statistical variance. 
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CHAPTER TWO 
APPRAISING SUSTAINABILITY 

2.0 CONCEPTUALLSATION 

During the 1980s considerable worldwide attention was focused on global 

environmental issues such as depletion of the o-zone layer, global warming, industrial 

pollution and deforestation. Environmentalists chose to summarise these events inter 

alia by a rather fashionable word known as sustainability. Since the 1980s this word 

has been superseded by the notion of sustaining the use of the environment, seeking 

sustainable rates of resource utilisation and malting these environmental objectives 

consistent with the sustainable development of the economy. Sustainable 

development is now a global phenomenon. It is more than an environmental issue; it 

also involves economic and social processes in a global context. This chapter 

endeavours to introduce the reader to the origins and evolution of the concept to the 

point where present legislation is directing future initiatives. 

2.0.1 Characteristics of Snstaioabtity 

Sustainability was created as an agenda to address simultaneously the global 

environmental problem and to facilitate the economic development of the third world 

countries. The suggested process can be summarised under three broad policies, 

which have since become the basis of worldwide political discussion (Newman, 

1996), namely: 

" The elimbwtion ofpoverty in Nie third world - necessary not just an human 

grroands but as an environmental issue 

" The rimed ooýnsu ion of resources and the production of wastes in the 
first world 

9 Global c t>operotiai at exvirvºýwrtal irres jfiaadýentaJ. 
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2.0.2 Evolution of the Concept 

Chapter 7k+o - Appraising Sustamability 

The United Kingdom, a prime example of an early-industrialised nation, has long 

experience of the unstable relationship between economic development and the 

protection of the environment. Economic development led to considerable prosperity, 

but industrialisation also brought disadvantages - uncontrolled exploitation and 

depletion of resources, pollution, congestion and poorly planned urbanisation. As 

awareness of these problems grew in the 19th century, the UK was among the first 

countries to look for ways to improve the quality of life for everyone, and to preserve 

or restore a healthy and attractive environment, (DoE, January 1994). These early 

efforts, however, were aimed at suppressing certain perceived threats, namely: 

" the series of Public Health Acts, beginning in the 1840s, attempting to deal with 

problems of the unplanned expansion of towns 

" the Alkali Acts of the 1850s onwards - aimed at gross air pollution 
" the first nature conservation legislation concerned itself with saving particular 

threatened wildlife, and 

" in the 1890s the National Trust's early actions attempted to protect specific 

cherished landscapes from urban development. 

Between the conclusions of World War II and the 196O's, natural resources were 

regarded as plentiful and consequently, to be exploited as cheaply as possible in 

quantities that did not acknowledge resource frontiers. Little attention, if any, was 

given to the amounts of minerals used or forests cleared or the capacity of the air, land 

and water to absorb pollutants. In particular, development was seen as synonymous 

with economic growth. There were individuals who questioned this' pattern of 

resource exploitation, but according to Soussan (1992); the international coamunity 

ignored these voices. Authors such as Schumacher (1973), with his book Small is 

Beautiful, did have some impact. Subsequent concern with pollution and the 
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environment led to the growth of the Green Movement in many developed countries 

and to more effective legislation for the control of environmental impacts in countries 

such as Sweden and the USA In most cases, environmental legislation was partial 

and responsive to specific problems; nowhere were resources or environmental issues 

considered as central policy concerns. 

The uncontrolled economic development was not questioned in any general context 

until the world was hit by the first oil crisis in 1973. Commodities were stockpiled, 

prices increased and it was generally believed that the world was faced with a future 

of scarcer, more expensive resources. This phenomenon which was dominant 

throughout the 1970s and much of the 1980s, led to a much wider acceptance of 

resource issues as focal economic and political concerns. It was, however, based on 

the false presumption that resources, especially mineral resources were about to run 

out. Contrary to this, resources such as minerals although finite, are a long way from 

being exhausted, (Soussan, 1992). Arising from knowledge, which itself is largely a 

consequence of efforts made in response to scarcity fears, resource availability for 

human consumption is now understood to be much greater than the parsimonious 

predictions of the past. 

Higher prices, fears about the security of supplies, technological developments, more 

efficient resource use, especially for energy and above all, renewed exploration 

of forts, have meant that mineral resources are being discovered at a much greater rate 

than they are being used, and that those consumed are used more efficiently. These 

combined with the economic depression throughout the 1980s produced a glut of most 

minerals on the world market. 
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Commodity prices collapsed in the early 1980s, and are now generally cheaper than 

they were in the past. Indeed, the problem for many countries and in particular for 

much of the developing world is not that resource prices are too high, but that they are 

too low. The 'terms of trade' for mineral exporters (the price of primary products 

relative to those of manufactured goods) have continually deteriorated. In the 1990s, 

one of the main economic problems facing the developing world is low demand for, 

and the low price of their main exports. A combination of decreased revenue from 

primary exports and a crippling debt burden leads to declining exchange rates and 

acute foreign exchange shortages. These in turn, lead to less money for investment 

and essential imports, declining government revenues, widespread unemployment and 

other factors, which for many countries have destroyed prospects for economic 

growth. 

Typical, are large areas of Africa and Latin America, both of which experienced a 

decline in living standards during the 1980s. OPEC (Organisation of Petroleum 

Exporting Countries) kept prices high for a while, but even they had to bow to the 

inevitable. The collapse of oil prices in 1986 was as dramatic, if less publicised, as 

the price rises of 1973-74 and 1979-80. The era of immediate resource scarcity 

appeared to be over. At the same time, new concerns were emerging over the f tune 

of the global environment. These concerns centred not on the future supply of 

resources, but on the impact on the environment of using these resources. 

There is now less concern about the amount of non-renewable resource stocks than 

about the quality of renewable resource flows. Pollution of the world's atmosphere, 

waterways and oceans, declining forests and woodlands and degrading land and soil 

quality are the resource concerns of the 1990s. The great challenge currently facing 
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the world is coping with the impact of economic growth on environmental processes. 

This change in emphasis is characterised by the approach now known as sustainable 

development (more fully described in the next section), which also attempts to give an 

international perspective to the concept. The extent of these environmental problems 

has led to widespread urgency for concerted action to be taken in the search for a 

sustainable future, -(Fischer and Black, 1995). This action has been somewhat 

hampered by a general confusion as to the actual meaning of sustainable development 

and its concomitant strategies for implementation (Moffatt, 1995). 

2.1 SUSTAINABILITY UNVEILED 

2.1.1 The Sustainability Arena 

There is considerable misconception about the meaning of sustainability (Newman, 

1997), and therefore it is important to give a brief outline of its origins. Its roots are 

many, but perhaps the first elements of description emerged on the global arena in 

Stockholm during the 1972 United Nations Conference on the Human Environment 

(Newman and Kenworthy, 1999). Some 113 nations pledged to begin "cleaning up 

their act" and moreover, to begin the process of tackling environmental issues on a 

global basis (Newman, 1997). The Stockholm Conference produced not only a 

declaration, but also a set of principles and an action plan. According to Sohn (1974), 

the declaration was not meant to be a legal document, but rather a statement to 

establish and record the essential arguments of human environmentalism as an 

inspiration to the more detailed principles and the plan for action. McCormick (1989) 

grouped the twenty-six principals produced at the Stockholm Conference into five 

main categories. These are summarised for the reader in Table 2.1. 
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Table 2.1 - The Stockholm Environmental Principles 

1. Natural Urces should be safeguarded and conserved, the earth's capacity to produce 
-renewable resources should be maintained and non-renewable resources should be shared. 

2. Each country should establish its own standards of environmental mamgement and 
exploit resources as they wished without endangering her states. There should be 
international co-operation aimed at improving the environment. 

3. Pollution should not exceed the capacity of the environment to clean itself, and oceanic 
pollution should be prevented. 

4. Science, technology, education and research should all be used to promote environmental 
protection. 

5. Development and environmental concern should go together, and less developed 
countries should be given every assistance and incentive to promote rational management. 

Source: McCormick (1989) 

Lowe and Thompson (1992) described the conference as significant in that it 

represented a turning point for global collaboration on issues of environmental 

importance. In that same year Meadows et al., (1972) produced their report entitled 

The Limits to Growths in which they argued that economic development associated 

with a modem industrialised society was resulting in environmental damage. The 

study claimed to show that the existing pattern of resource utilisation would lead to a 

collapse of the world system within the 21" century, initiating the widespread 

phenomenon "scarcity of resources". 

The main thrust of this report was centred around a computer model of the world 

system, with a scenario based on uncontrolled exponential growth forecasting the 

prospect of overshoot and collapse (Toigeison, 1995). The model concentrated on 

five key trends of global concern, namely: accelerating industrialisation, rapid 

population growth, widespread malnutrition, depletion of non-renewable resources 

and a deteriorating environment. According to Torgerson (1995), the report sought an 

alternative to the growth syndrome, providing for the basic material requirements of 

I PubadW by the (hub oiRan% a pvxp of iI, '- wd bad oo ioýed taený ito the nlýtiaaiýip bdvwm 
b&wwW wow& and a miroemaW p vtoc m 
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the population without stepping outside what would be a state of global equilibrium. 

The choice had to be made both to continue with economic growth and create further 

environmental degradation or halt economic activity and preserve the environment, 

(Ratcliffe and Stubbs, 1996). It was argued that it would not be possible to create a 

balance between economic needs and environmental protection. 

Around the same time as the Meadows et al. report, the Blue Print for Survival 

(Ecologist Magazine, 1972) was produced. It drew on data provided by Denis and 

Donella Meadows at MIT and proposed a "steady state" economy, featuring: resource 

self-sufficiency, energy conserºacrtion, resource recycling, low-impact technologies, 

biotic rights and a decentralised society made up of rural communities in which 

people would show more interest in the quality of life than in increasing the number 

of their material possessions (Reid, 1999). Pearce writing in CEED (1985) 

commented on the unscientific nature of the Blue Print. On the other hand, the Limits 

to Growth report was described as a landmark document. It was receiving 

international attention in 1973 when the Arab states increased the price of oil causing 

a crisis in the Western economy that lead to the first energy-saving measures, viz. 

insulation, reduced speed limits, reduction on the use of motor cars and some petrol 

rationing - during 1973-4 (Cahill, 2002). This crisis created a rude awakening to the 

end of what could only be described as the long post-war boom, in which 

employment levels had remained high. But as Cahill (2002) points out, the crisis was 

short lived as the growth of consumer societies and the era of cheap oil are still not at 

an end. Perhaps the Meadows et oa (1972) report overestimated the rate at which 

stocks of resources would be extinguished, but it is the view of many that their case 

remains that resources are indeed finite and demands are still increasing. 
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Both the Limits to Growth and the Blue Print for Survival shook the Western World 

out of its complacency over affluence and resource availability (O'Riordan, 1976). 

Attention was directed towards an environmental catastrophe in which humanity 

would be thrown out of the balance of nature' unless the character and direction of 

industrial civilisation were fundamentally altered (Torgerson, 1995). Pearce et al. 

(1989) viewed this as a mechanism of trade-off in respect of economic growth or 

improved environmental quality. 

This theme was discussed at the Stockholm conference (UNCHE, 19721 and noted as 

perhaps the most important in its efforts to try and link ecological conservation with 

economic development, (Moffatt, 1995). Much attention was directed towards the 

environmental problems of industrialisation in developed nations with little emphasis 

on the developing countries, (Adams, 1990). 

Sustainable development emerged during the late 1980s as a unifying approach to 

concerns over the environment, economic development and the quality of life, 

(Soussan, 1992). It has meaning at global, national and local levels and value for 

providing a context within which to understand and influence the path of growth and 

change (Buckingham-Hatfield and Evans, 1996). 

As an ideal, it needs to be approached with caution. It is rapidly becoming the new 

orthodoxy, and as the case with all "bandwagons", it is used and abused to justify 

development policies which are clearly neither sustainable nor developmental 

(Soussan, 1992). Despite this, the concept of sustainable development offers a vision 

of a future world that meets the needs of a global community without undermining the 

integrity of the environment. 
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In 1980, ya 
report on World Conservation Strategy (IUCN, 1980) identified an 

increasingly alarming trend towards damage to ecological systems by economic 

development (Ratcliffe and Stubbs, 1996). However, unlike the Meadows et al. 1972 

report (The Limits to . 
Growth), their paper concluded that, instead of a no growth 

strategy, a balance was required so that economic development could be continued as 

long as ecological interests were unharmed. A strategy of sustainable development 

would deliver this balance between the economy and the environment, so that future 

industrial growth with its associated urban growth could be achieved without 

continued erosion of natural resources and environmental quality. 

The emphasis was on the physical environment in its cu rent state, but this 

formulation was criticised for being anti-developmental, (Soussan, 1992). It saw 

relationships between economy and the environment simply in terms of the human 

impact on the environment as a static end-state, and tended to imply that any impact 

was negative. As such, it attacked symptoms, rather than causes of environmental 

degradation For example, it led to simplistic calls for stopping all tropical forest 

clearance without considering the forces leading to clearance, whether they could be 

controlled and, indeed, whether forest clearance was always a bad thing. Poverty and 

the actions of the poor were seen as one of the main causes of non-sustainable 

development, rather than recognising that poverty and environmental degradation are 

both consequences of existing development patterns. 

This lack of vision of the relationship between the economy and the environment led 

to a re-fornulation of the concept of sustainable development to reflect concerns over 

what many commentators saw as an'anti-pool' bias in the International Union for the 

Conservation of Nature, (IUCN, 1980) report, This re-formulation led to the creation 
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of the World Commission on Environment and Development (better known as the 

Brundtland Commission after its chair, Gro Brundtland of Norway) in 1984, and had 

quite an impact on a world-wide scale for a document drafted in international circles, 

(Paehlke, 1995). . 

The commission initiated studies which culminated in the publication of Our 

Common Future (the Brundtland Report) in 1987; a report which has set the 

benchmark for all future discussions on sustainable development, (WCED, 1987). It 

points to actions required to arrest environmental problems of global warming, acid 

rain, pollution, consumption of non-renewable resources and depletion of the one 

layer. As with the 1980 IUCN report, further economic growth and development 

were not viewed as incompatible with such actions. 

The vision of sustainable development set out in the Brundtland report is essentially a 

call for policies that recognise the need for economic growth, and seek to maximise 

growth in harmony with conservation. They need to do so in a way that does not 

jeopardise the position of vulnerable people or deplete the fixture viability of the 

resource base, (Soussan, 1992). It calls for a different attitude to economic 

development, in which the quality of growth is seen to be as important as the quantity 

of growth. Given their definition of sustainable development as: 

"Development that its the needs of the present without oomprw icing the 

ability of future generations to meet their needs ", 

the commission focused on four major areas for concern within a global agenda for 

change; these are listed as objectives, taken from WCED (1987). 

1. To propose long term environmental strategies 
2. To recommend ways in which comm for the e vironment could be 

translated into grater co-operation among developing countries and between 

countries at different stages of economic and social deIFWWment 
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3. To consider ways and means by which the international community could 
deal more effectively with environmental concerns 

4. To develop a long-term agenda for action during the coming decades. 

Whatever the merits of the Brundtland report it is quite clear that since its 

publication many governments and environmental organisations as well as 

industrialists no longer see the environment as being independent of economic 

matters. Instead, they have attempted to re-appraise their options given that there 

are assimilative limits to the functioning of any ecosystem. As WCED, (1987) 

puts it "sustainable development is development which is consistent with the ' 

natural functioning of the biosphere". The Brundtland Commission did not want 

its report to be seen as a "prediction of ever increasing environmental decay and 

hardship in a world of ever decreasing resources". Perhaps more appropriately it 

sought to express "the possibility of a new era of economic growth, based on 

policies that sustain and expand the environmental resource base". 

By the end of 1988, the Brundtland report had received public backing from the 

leaders of over 50 nations, including the UK. The issues raised by the report were 

discussed at the UN General Assembly in 1989, leading to the passing of resolution 

44/228, which called for a UN Conference on Environment and Development and 

established its terms of reference, (DoE, January 1994). Rio de Janeiro was the venue 

and in 1992 the United Nations' Conference on Environment and Development "The 

Earth Summit" attracted some 120 world leaders and representatives from more that 

150 countries. Attendance was not confined to national governments; local 

authorities, businesses and non-governmental organisations (NGOs) played a key role, 

both in preparation for, and in attendance at the summit. I 
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The Earth Summit reached a number of important agreements, which taken together 

form a framework for further action. One of the statements agreed was the Rio 

Declaration on Environment and Development, which outlines 27 general principles 

for achieving sustainable development. To support this general declaration, an added 

agenda came into prominence, significantly influencing the way sustainability was 

institutionalised and pursued as an international political activity (Pugh, 1996). 

The Summit adopted a Framework Convention on Climate Change, a Statement of 

Forest Principles, a Convention on Biological Diversity and finally, Agenda 21, a 

tangible outcome of the confe ence. The latter, provides a comprehensive action plan 

for the pursuit of sustainable development into the millennium, with 40 chapters of 

detailed recommendations addressed to international agencies, national and local 

governments and NGOs (DoE, January 1994). The agenda recommended the 

establishment of a new Commission on Sustainable Development (CSD) under the 

protection of the UN to monitor progess. 

The Commission was established in late 1992 and comprised ministerial 

representatives from 53 states with the UK as one of its members, (McCormick, 

1997); they met in plenary session once a year over a three year period. Their purpose 

was to review process and set an agenda for the 21st century (hence the title) 

outlining what should be done to ensure that em+ironmental and social needs were put 

at the heart of all policy, planning, legislation and development (UNCED, 1992; 

McCormick, 1997). Agenda 21 also called on governments to prepare national 

strategies for sustainable development and to submit reports to the CSD on actions to 

implement Agenda 21, on subsequent problems and on any other relevant 

environmental and developmental is&ies, (DoE, January 1994). 
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One of the Agenda 21 chapters focuses on the role of local government and Councils 

from around the world, banded together to stress their crucial role in implementing 

sustainability at local level, (DoE, 1996). From this came the recommendation in, 

Chapter 28 (of Agenda 21) that all local authorities should consult with their 

populations to create a Local Agenda 21-sustainability strategy. 

Unfortunately it took two years for any guidance to appear on what this would involve 

and how it should be undertaken. Now however, in Britain at least, most councils are 

working on Local Agenda 21. It was hoped that by 1996 most local authorities in 

each country should have undertaken a consultative process with their populations and 

achieved a consensus on a Local Agenda 21 for the community (UNCED, 1992). 

This date was later extended to 2000 to allow countries time to undertake this process. 

To date, over 2,000 European cities are engaged in a Local Agenda 21 and local 

government in the UK has responded positively to the challenge with the formation of 

the Local Government Management Board (LGMB)Z. It has made a commitment to 

set targets for quality of life, to create partnerships with all sectors including central 

government and to share expertise and good practice with local authorities in other 

countries (Reid, 1999). 

Although there is considerable agreement on the broad propose and approach of 

LA21, local social, economic, legal, and political circumstances will dictate how 

LA21 develops (Evans and Theobald, 2001). Each effort, called a LA 21 process, has 

its own distinct character, shaped by local conditions, which include public attitudes 

and geographical conditions (e. g. urban and rural areas have different WaeqOs and 
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weaknesses). Political and resource considerations within the various councils are 

also highly relevant. Common factors that should be present in any Local Agenda 21 

process are summarised in the Green Net (http: //www. gn. apc. otgt). 

The process of Local Agenda 21 has come to mean two things, firstly a consultative 

process leading to wider involvement and empowerment and secondly implementing 

Agenda 21 at the local level, in such a way as to involve the community and other 

interested parties (SDS, 1998). 

If the message of Rio is to have any real effect, people will need to witness 

improvements at the local level, (DoE, 1996). This is further compounded by the 

European Union who emphasised the vital role that Local Agenda's have in 

implementing sustainability by acting as the galvanising force in achieving integrated 

development of the economy and environment and involving all sectors of industry, 

the local community and local authorities, (CEC, 1992). 

Between Rio and Johannesburg 2002 World Summit, the world's nations met in 

several major conferences under the guidance of the United Nations, including the 

Monterrey Conference on Finance for Development, as well as the Doha Ministerial 

Conference. These conferences defined for the world a comprehensive vision for the 

future of humanity (Earth Summit Web Site, 2003). The 2002 World summit 

reaffirmed sustainable development as a central element of the international agenda 

and gave new impetus to global action to fight poverty and protect the environment. 

Governments agreed to and reaffirmed a wide range of concrete commitments and 

targets for action to achieve more effective implementation of sustainable 

development objectives - through the Johannesburg Plan of Implementation, a plan 
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designed to expedite the achievement of the time-bound, socio-economic and 

environmental targets contained therein. 

In concluding this section it is useful to quote Jacobs and Munroe (1987) who 

summarise sustainable development as that which seeks to respond to five broad 

requirements viz : 

1. integration of conservation and development, 

2. satisfaction of basic human needs, 

3. achievement of equity and social justice, 

4. provision of social self-determination and cultural diversity, and 
5. maintenance of ecological integrity. 

2.1.2 The National Perspective on Sustainability 

The UK was one of the first countries to respond to the Brundtland Report in "A 

Perspective by the United Kingdom on the Report of the World Coinminion on 

Errvimnment and Development, (UK, July 1988)". 

In 1989, the government produced a progress report on implementing sustainable 

development. - This report, Sustaining our Coma Future, (DoE, 1989) was a first 

attempt at setting out policy aims and measures for the UK, specifically directed 

towards achieving sustainable development. It provides an insight into the UK's 

perspective on the sustainable development debate and the complex issues raised by 

the commissions in-depth examination. The report looked at the ways in which the 

UK's domestic policies were evolving and suggested how efforts could be co- 

ordinated at the international level to meet the global challenges identified in the 

WCED report. The ideas in this report were taken up in the UK`s first 

comprehensive strategy: the White Paper on the Environment, This Common 

Inheritance, (DoE, 1990). 
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The 1990 White Paper contained over 350 detailed commitments to action on the 

environment, including tackling global warming and the role of land-use planning 

decisions. Since then, the government has reported progress in its anniwrsaiy White 

Paper reports, DoE (1991) and DoE (1992) together with statistical reports on the 

state of the environment. In addition, the government commissioned a series of 

environmental studies, notably the 1993 joint Department of Environment and 

Department of Transport study, Reducing Emissions Through Planning (DoE, 1993), 

and introduced new legislation, notably the Environmental Protection Act of 1990, 

This act imposes a responsibility on both Her Majesty's Inspectorate of Pollution and 

Local Authorities to establish registers of data on potentially polluting processes. The 

registers are open to public inspection. 

Following stiff opposition from the development industry, especially house-builders, a 

requirement, under Section 143 of the Act, that all local authorities maintain a register 

of contaminated land (e. g., sewage sites, former industrial sites and completed landfill 

sites) was never enforced by the government. However, the Environment Act 1995 

imposes a duty whereby a local authority must designate sites of serious 

contamination. The issue of government policy guidance to influence the planning 

system has been recognised, with several PPGs being revised to accommodate 

sustainable policy objectives. Finally, following on from its commitment to Agenda 

21 at the Rio Earth Summit, the government has published a series of Strategy 

documents to set out its aims for the implementation of sustainable development. 

Four documents dealing respectively with biodiversity (DoFJ2424), sustainable 

development (DoE/2426), climate change (DoE/2428) and sustainable forestay 

(DoE/2429) were published in 1994. Each document takes a long-term view of the 

various environmental problems to the year 2012 (20 years from the Earth Summit). 
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A growing awareness of sustainability in the post-Rio Summit has been translated into 

local Agenda 21 strategies, whereby local government has sought to adopt policies on 

sustainability in many topic areas. 

A key document in the UK was the Government's report S nable Development: 

The UK Strategy (1994). It provides an understanding of how the urban environment 

should be handled in public policy terms, and its relevance to the concept of a 

compact city. However, according to Welbank (1996) this document leaves many 

questions unanswered - "what about the argument for the integration of 

developmental issues and the environment, and does this lead to any advocacy of a 

compact city"? In fact, the Strategy does not mention the urban environment nor the 

compact city. It shy the need to enhance the quality of life in urban areas in 

general terms and appears more as a wish list than as a co-ordinated strategy. 

Although the UK Strategy does not provide any clear, direct guidance about 

sustainable urban form nor any specific policies or directions to follow, it directs 

attention towards raising awareness about environmental issues. The document 

should be commended for its comprehensive structure and a dedicated level of 

commitment from all Government departments in promoting sustainable 

development. 

In town planning, local government is well placed to develop and codify these local 

ideas into planning policy. These initiatives indicate a solid basis in the UK for 

updating policy and monitoring its implemaesation. The UK's policy on sustainable 

development has been further st gthened in recent years with the publication of 

several new initiatives. The first of these, viz 'Opportunities for Change -a 

consultation draft' (DETR, 1998b), concentrated on strategic sustainable development 
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issues that affected the entire country and set out the government's vision on 

sustainability. To complement the strategic issues highlighted in this paper, the 

DETR published 'Planning for Sustainable Development: towards better practice' 

(DETR, 1998c). This document examines the sustainability debate from a planning 

perspective. Following on from the consultation draft'Opporpu ities for Change' was 

the UK's new national strategy for sustainable development -A better quality of life' 

(DETR, 1999a). This document defines sustainable development as 

'a better quality of life for ewlyone, now and far generations to come'. 

Its implementation is much more complex and poses a substantial challenge for the 

entire population. The strategy identifies key objectives, guiding principles, areas for 

action, and indicators and targets to measure progress. It sets out a vision of 

sustainable development based on four key objectives: 

" social progress which recognises the needs of everyone 
" effective protection of the environment 
" prudent use of natural resources and 
" maintenance of thigh and stable levels of economic growth and employment. 

For the UK, priorities include: 

" more investment in people and equipment for a competitive economy; 
" reducing the level of social exclusion; 
" promoting a transport system which provides choice, and also minimises 

environmental harm and reduces congestion; 
" improving the larger towns and cities to make them better places to live and 

work; 
" directing development and promoting agricultural practices to protect and 

enhance the countryside and wildlife; 
" improving energy efficiency and adding waste; 
" working with others to achieve sustainable development internationally. 

The Inteniational Development Targets originated from the United Nations' 

conferences, which took place during the 1990's. The specific envi target 

stems from the UN Conference on Environment and Development, 1992. By 1996, 
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the Development Assistance Committee of the OECD issued a document, 'Shaping 

the 2 1'` Century: the contribution of development co-operation', which drew on some 

of the outcomes of the Rio Conference. In 1997, the UN General Assembly Special 

Session decided that.. "by 2002, the formulation and elaboration of national sMegies 

for sustainable development should be completed in all coun nes". 

Two further publications which concentrate on the urban component (urban 

regeneration) of sustainability are; Towards an Urban Renaissane (DETR, 1999b) 

produced by the Urban Task Force, and the new Urban White Paper' Our Towns & 

Cities: the Future Delivering an Urban Renaissance (DETR, 2000a). These 

doe mnents reinforce the notion that sustainable development must be based on eighty 

percent of the EU population living in high quality urban environments where the 

need to travel can be reduced, and the use of self-propelled modes (walking and 

cycling) and public transport maximised. They encourage a new vision for urban 

regeneration founded on the principles of design excellence, social well-being and 

environmental responsibility within a viable economic and legislative framework. 

This research hypothesis necessitates the comparison of travel behaviour trends and 

their impact on sustainability across a variety of settlement classes. Results 

presented in Chapters Ten, Eleven and Twelve highlights the significance of 

settlement location and household travel behaviour on s uability. In particular, 

findings support the views reflected in Towards an Urban Renaissance (DETR, 

1999b) and Our Towns & Cities: the Future Delivering an Urban Renaissance 

(DETR, 2000a) and clearly demonstrate the importance of brawnficld site 

developments in moving towards a more sustainable future. 
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2.1.3 Sustainabiiity - Towards a De inition 

Through the various media sources, the concept of sustainability is beginning to 

penetrate a wide audience of interest. For the concept however, to have scientific 

worth, it is necessaryto embrace formalism and meaning in the succinctness of 

definition. Ratcliffe and Stubbs, (1996) view this as a difficult task since not only 

sustainability, but also sustainable development can mean different things to different 

people. Indeed, Pearce et al. (1989) argue that it has come to mean whatever suits 

the particular advocacy of the individual concerned. 

In this author's opinion, this sort of view is careless and misguided. Where would 

society be today if primary school children were educated in such a manner - any 

. 
feasible interpretation will suffice? Surely, if there are particular domains of 

interpretation, they should be defined under the umbrella of a global or generic 

definition. 

For some researchers, sustainable development is not something that need be 

defined, but something, which is to be declared as an ethical principle. While there 

may be a tendency to agree with this view, it is clear that there is a necessity to 

define sustainable development before examining the ethical principles underpinning 

the concept, (Moffatt, 1995). It can be argued that there are three basic principles of 

sustainable development, (Hammon and Hunter, 1994). These are intended to 

provide a framework in which attention is focused on the needs of resource 

conservation and environmental protection. 0 

1. Principle of inter . ational equity The ability of future rations to meet 
their needs and aspirations most be considered. 

2. maple of social justice. Sustainability requires that control over distribution of 
resources be more evenly exercised, taking account of basic needs and common 
aspirations. 
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3. Principle of transfrontier responsibility. At a global level, stewardship of the 
environment is required, e. g. transfrontier pollution needs to be addressed. 

From this author's perspective rich nations should not over-exploit the resources of 

other areas, distorting regional economies and ecosystems. What becomes 

increasingly obvious, is that wider participation in environmental strategies and 

policies is fundamental to achieving this aim. 

According to Redclift (1991), sustainable development is a concept whose "strength 

is its vagueness", but therein lies its weakness Blowers (1992). Sustainable 

development draws its political sustenance from its unifying consensus and its 

conservative overtones. Buttel et aL, (1990) maintain that it serves a variety of 

sociological purposes. Whilst it provides status and support to the scientific 

community, it endows environmentalists with much desired credibility. Buttel et aL, 

(1990) also claim that sustainable development creates a platform for politicians and 

it transforms the image of business. 

Maintaining the consensus however, will ensure that effective action in the pursuit of 

sustainable development is likely to be strictly limited. A satisfactory definition of 

sustainable development has become the panacea of environmental economists, 

(Winpenny, 1991). 

Pezuy (1989) lists approximately sixty definitions, while the Pearce report exhibits 

thirty in its Gallery of Definitions, (Pearce et a(, 1989). Surely such extravagance 

militates against the axiomatic purity of a single definition, making the scientific 

focus seem futile. Some comfort however, can be taken from the Bnindtland 

Commission. Although the concept evolved much earlier, mat discussion has 

crystallised around the Biundtiand Commission's notion that development is 

sustainable when: 
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"... it meets the needs of the present without compromising the 
ability of future generations to meet their own needs". World 
Commission on Environment and Development, (1987). 

This interpretation has been adopted by many national governments in their own 

policies on the matter, (Ratcliffe and Stubbs, 1996). One of the ideas underlying This 

broad definition is the need to have equity between generations, since pursuing 

policies that jeopardise the welfare of future generations, who are not represented in 

any political or economic forum, is unfair. A second feature of the broad definition 

is that ecological constraints must be acknowledged and economic activity must also 

be kept within these limits. As Turner (1988) notes, adopting this perspective 

insinuates that "conservation becomes the sole basis for defining a criterion with 

which to judge the desirability of alternative allocations of natural resources". 

Blowers (1992), makes claim that the Brundtland definition begs a question 

concerning the meaning of 'development', 'needs' and 'future generations', f uther 

concerns regarding ambiguity of terminology. 

Another commonly used definition of sustainable development and one that has been 

adopted by the International Union for the Conservation of Nature (IUCN) is: 

"that type of development which improves the quality of life, 
within the carrying capacity of the Earth's life support system". 
IUCN/WWF/UNEP, (1991) 

whereas, Allen (1980), on the World Conservation Strategy, suggests: 

"sustainable development is likely to achieve lasting 
satisfaction of human needs and improvement of the 
quality of human life". 

Redclif (1987) states that "the termsustainable development encompasses the ideas 

in the World Conservation Strategy, providing an environmental rationale, through 

which the claims of development to improve the quality of life can be challenged and 

tested". Meier (1995) on the other hand, uses a much more extreme won 
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by stating that "sustainable development means that a path of development is to be 

taken which can overcome all the known kinds of catastrophe originating from the 

environment and internal defects". 

A more detailed interpretation by Bnuidtland is given in a letter to Scott in 1986, 

cited in Pearce et at. (1989), namely: 

"sustainable development requires four aspects, namely the 
elimination of poverty and deprivation; the conservation and 
enhancement of the resource base which alone can ensure that 
the elimination of poverty is permanent; a broadening of the 
concept of development so that it covers not only economic 
growth but also social and cultural development; and most 
importantly, it requires the unification of economics and 
ecology in decision-making. " 

A recent definition provided in guidance to Regional Development Agencies 

reinforces the social component by stating that sustainable development is `a broad 

agenda, which includes tackling social exclusion and increasing prosperity, while 

improving and protecting the environment, (DETR, 2000b). 

From the foregoing it is evident that sustainable development has numerous 

interpretations, integrating economic, social and ecological development (Barbier, 

1989). However, despite the consensus on this broad interpretation, some writers 

have chosen to view it as a narrow economic concept in which the neo-classical3 

paradigm of economics is used to embrace the problems raised by sustainable 

development. 

In an exposition of sustainable development, fron a neo-classical economic 

P v, PAY (1989) defined sustainable devýelopýt as ̀bon-declining per 

capita utility - because of its appeal as a criterion for inter -generational equity". 

31be "WAOWÜm *m aU tiaoswtioos take plwe ie Taken *cm Aa Andufoa - Egebomm A New Appro. cb, 
Uswin-H)a Ud, UK (19M 
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At present it is important to bear in mind that neo-classical economists are attempting 

to widen their paradigm to cope with the environment. In some cases, considerable 

ingenuity has been used to try and accommodate environmental matters within the 

strictures of the neo-classical economic paradigm. Some economists feel that a new 

type of sub-discipline is required and, in the 1990s, ecological economics was 

proposed as an attempt to address these issues from a variety of economic 

perspectives. This attempt to establish ecological economics is one approach to 

broaden and perhaps !I ndamentally transform the neo-classical economic paradigm 

with a view to solving sustainable development problems. 

When the broader definition of sustainable development is used, the methodological 

problems associated with it are even more daunting. At a broad conceptual level, it 

is relatively easy to picture the economic systems as acting beyond some notional 

environmental limit. For sustainable development to be realised, it is essential that 

the economic systems operate well within these ecologically possible limits. By the 

same token, if economic activity is operating beyond these substantial bounds, then 

sooner or later the economic and ecological systems will collapse (Moffatt, 1995). 

Jacobs (1991), suggests that currently, the global economy is operating well outside 

these sustainability bounds and that the purpose of current Bnmdtland-inspired 

policies is to ensure that economic activity does not violate sus<sinability constraints. 

As long as its meaning is kept unscientific, few people can disagree with it, however, 

as governments begin to develop implementation projects, disagreements are likely 

to surface as to the interpretation of development and as to wheat constitutes adequate 

attention to environmental aspects (Mitlin and Satterthwaite, 1996). 
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Essentially, sustainability may be regarded as an economic state where demands 

placed upon the environment are met without reducing the capacity of the 

environment to provide for future generations, (Hawken, 1993). See Reid (1999) for 

a comprehensive discussion of "new" economics and sustainable development. 

Another dimension in terms of an attempt to define sustainability concerns the all- 

important question of energy. This highly specialised field is outside the scope of 

this thesis. However, there are features of the concept that are pertinent to the overall 

understanding of global sustainability and these together with some further 

definitions are discussed in section 2.5. 

2.2 LOOKING FORWARD 

2.2.1 The Challenges 

Throughout the world, the issues of environmental protection and economic 

development appear at odds (MacL. aren, 2000). For decades, experts have believed 

that the two were mutually exclusive and to gain in one meant a loss in the other 

(Daly, 1987). Clearly the diversification of views on the concept of sustainable 

development highlights and reinforces a need for a consensus approach to the 

interpretation of the concept. 

The volatility surrounding the definition makes it imperative to appreciate the 

existence of a dark side to sustainable development in terms of the overuse, misuse 

and abuse of the terminology, (Celecia, 1996). Perhaps one of the key concerns rests 

with a casual association that stems from over-familiarity with media terminology. 

Following the Rio Conference and the commitment ofcountries to Agenda 21, the 

terms "sustainability" and "sustainable developnem" became so highly eve, 
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that subsequent documentation was considered worthless if sustainable development 

was not mentioned, (Celecia, 1996). 

The Second Symposium on Social, Economic and Environmental Strategies for 

Sustainable Development at the Costa Brava, Tossa del Mar in 1996 drew attention 

to a number of challenges (Celecia, 1996). Thus: 

" Sustainability needs to have a value system 
" It requires a process of democratic and participatory planning 
" It should be supported by an ethical framework 
" The practical operation requires an adaptation to a variety of situations and actors 
" It requires new approaches to economic and social development 

" Every action entails the full participation of citizens in pursuit of new attitudes 
and commitment. 

The conference concluded that the greatest opportunity to meet many of the 

challenges to sustainability was presented at the local level where experiences could 

be framed in a regional context. 

Blowers (1993), claims that environmental planning is an idea whose time must 

come. If the entire human population is to avoid self-destruction, sustainable 

development will require significant changes in behaviour at every level, with greater 

priority directed at the tasks supporting planning, community and greater equality, 

we for example the present initiatives in DETR (1999a). 

The UK Government Pand on Sustainable Development recognised the various 

interpretations that could be placed on the concept and noted that all attempts at a 

single definition have proved defective in one way or another, (DoE, 1995). 

It is worth reflecting on Ch istie's (1996) publication that points to the distinguishing 

characteristics of the often-confused terms, sustainability, sustainable development 

and sustainable growth. She indicates that while they are very different concepts, 
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having markedly different implications for the environment, their misuse can lead to 

confusion and misunderstandings often to the advantage of those with vested 

interests. Sachs (1993) comments that sustainable development calls for the 

conservation of development not for the conservation of nature. This would suit 

many politicians. The term 'sustainable growth' is in itself a pathological 

contradiction in terms, as nothing that is physical can grow indefinitely. 

As a final note to this section, McLaren (1996) suggests that `sustainable 

development can only be achieved if human capacity is kept within the constraints 

set by environmental capacity. If technical information is poor or lacking then to 

locate those constraints, the precautionary principal must be applied. From such 

sustainability constraints, political planning processes are needed to set targets which 

can be met through the application of a range of appropriate policy tools' (in 

Buckingham-Hatfield and Evans,, 1996). 

2.3 SUSTAINABIL1TY INDICATORS 

2.3.1 Performance Measures of Sustainability 

Since governments, NGOs and business have broadly accepted working definitions of 

sustainability (Macnaghten et al, 1997), there is continual pressure to develop tools 

and approaches that can translate the goals of sustainability into specific actions, and 

judge whether real progress is in fact being made. 

Within this framework, the aspiration to develop indicators as tools of mesmrement 

S Prommeme" DoE, (bbwch 1996) states that: 

Indfcat as we elemmus of 9mmtifibble b misst m Am &4pso 
explain how things are changing owr ti»ie. 

For many yours, a limited number of key economic mss have been used in 

estimating the performance of the economy. Typically, the level of employment, 
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product output, the rate of inflation and the balance of payments. These may be 

regarded as broad brush aggregated statistics, which give an overall picture. They do 

not explain why particular trends are ocairring, and they do not necessarily reflect the 

situation in a particalar sector of industry or society or in a geographical area. Overall 

however, they provide policy-makers and the public at large, with rational indications 

of economic change, which assist decision-makers and enable the public to make 

interpretations of general economic performance. 

If good policy decisions relating to sustainable development are to be implemented, it 

is necessary to have reliable information concerning the state of the environment and 

the factors that have an impact on it. This includes information on relative risks and 

on those costs and benefits of correcting any adverse impacts. There is an abundance 

of information available about the environment; similarly there is a considerable 

amount of information about economic and social development. However, it is easy 

to become a victim of data overload and thereby miss the key messages. A set of 

summary statistics is required which highlight the main issues and help both the 

policy-makers and the public gain a better understanding. 

Ideally the objective is to find, the least number of indicators that can effectively span 

the information domain and highlight the key trends. The challenge is one of 

optimisation, which in the long run may require considerable application of 

mathematical software if the issues are not to be over-simplified. An aspect of this 

problem will feature later in the thesis when particular indicators are sought using 

both secondary information sources and solicited expert opinion. Basically, an 

indicator must be relevant to the general public and readily understood. 
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According to DoE (March 1996), an indicator comprises three basic functions, it must 

simplify, quarntrfy and communicate. This identifies with the philosophy of 

mathematical modelling underpinning this research. 

More specifically, indicators are needed for the following pragmatic reasons. 

1. People need information about the state of the environment and the economy so 
that they may understand and monitor government policies, and see how their 
personal actions could have an impact 

2. They can assist in the measurement of the extent to which policies aimed at the 
objectives of sustainable development are being accomplished 

3. They can help to clarify any confusion caused by the huge amount of 
environmental and economic data. 

According to Macnaghten et a1. (1997), there is already a wide variety of local, 

national and international initiatives designed to devise and measure key factors 

relevant to sustainability. As outlined in a recent local government management 

board report (LGMB, 1994) these initiatives include projects as diverse as: 

- an OECD set of environmental indicators 
-a UK Audit Commission set of indicators designed to enable local government 

to monitor its performance in service delivery 
-a DoE project designed to develop envnomnental capacity indicators for 

historic cities, and 
- programmes such as 'Eco-feedback' and 'Global Action Plan' designed for 

individuals to monitor their own consumption and lifestyles and to devise their 
own targets. 

In addition, the LGMB (Improvement and Development Agency) have noted a 

number of regular reports which provide data relevant to sustainability, including: 

- the World Bank's annual 'Social Indicators of Development' 
- the UNEP Environmental Data Reports 
- the Worldwatch Instidrte's annual 'State of the World Reports', and 
- the World Resources Institute's 'Guide to the Global Environment'. 

At a country level, a number of specific projects have also emerged including: 

several 'Sustainable Communities' projects across Canada and the United 
States 
a National Environmental Policy Performance Indicator Project in the 
Netherlands, and 
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-a number of highly publicised local projects such as the Sustainable Indicators 
Project in Seattle, U. S. A. 

Within the above framework, Local Government Management Board in the UK set up 

its'Sustainability indicators Research Project', formed to devise indicators for local 

government bodies in their advancement towards local sustainability. To date, with 

the assistance of consultants from the United Nations Association, the New 

Economics Foundation and Touche Rosso a framework for measuring sustainability 

has been developed. An extensive study was completed producing 13 themes and a 

list of 113 'draft' indicators, (LGMB, 1994). 

More recently, the UK White Paper, (A Better Quality of Life: A strategy for 

sustainable development for the United Kingdom, DETR, 1999a) contains a set of 150 

indicators and a subset of 13 key headline indicators (Quality of Life Counts). The 

Government revised the national set of sustainable development indicators produced 

in 1996, Indicators of Sustainable Development for die United Kingdom, to reflect the 

all-important social dimension, (DoE, March 1996). 

The headline indicators are essentially a set of measures of national welfare, a 

barometer of quality of life. They cover health, crime, education, housing and the 

environment alongside the more traditional measures of economic growth and 

employment and investment. 

The Government's aim is for all the headline indicators to move in the right direction 

over time, or, where a satisfactory level has been reached, to prevent a reversal. 

Where a trend is unacceptable the Government will adjust policies accordingly. 

btauid=W Fim auf Maniemed ComWims 
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However, CAG Consultants carried out a review on how well the UK was 

performing in terms of progress towards sustainable development (CAG, 2001). 

The consultants were critical of the Quality of Life Counts (QOLC) indicators and 

argued that there were serious gaps and limitations, in particular - what they 

measured, the way they were measured it and the things omitted. They expressed 

concern that the chosen indicators projected a particular interpretation of sustainable 

development and that the identification of quality of life with economic activity and 

growth were highly contentious. 

Sustainability indicators are needed to set targets and to measure the performance of 

the built environment. Decision-makers and policy-makers may use the indicators to 

evaluate economically viable and technically feasible strategies to improve the quality 

of life. According to Hamilton-Wentworth (1998), achievability of targets is a 

significant issue and "sometimes a balance between conservative and ambition is 

best". 

It could be argued that if the target is too easy to achieve the credibility of the 

indicator might be compromised. ff the target is almost impossible to achieve, then 

the responsible group or individuals may give up. 

For some objectives general targets can be readily defined. The two best examples in 

the UK at present are the government's target of a 40ß6 reduction in serious casualties 

between 2000 and 2010 and the Kyoto target of carbon dioxide emissions in 2010, 

20% below those in 1990. However, it is much harder concept My to suggest overall 

targets for objectives such as efficiency or accessibility. 
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The UK Royal Commission on Environmental Pollution (RCEP, 1994) suggested 

targets for reductions in car use and increases in public transport use and cycling, 

including: 

" reducing the. proporttion of urban journeys undertaken by car from 65 per cent 
in 1990 to 60 per cent by 2000 and 50 per cent by 2020. 

" increasing the proportion of passenger-kilometres by public transport from 12 
per cent in1993 to 20 per cent by 2005 and 30 per cent by 2020. 

" increasing cycle use to 10 per cent of all urban journeys by 2005, compared to 
2.5 per cent in 1993. 

There are three potential problems with setting targets of these kinds. First, there is no 

guarantee that they äre achievable. Second, and conversely, they may be all too 

readily achieved; if targets are set which are easy to meet they may result in under- 

achievement against the underlying objective. Third, targets which have to do with the 

strategy rather than the objectives, such as seeking a given increase in the level of 

cycling, beg the question as to whether this is the most appropriate strategy for 

achieving the objectives In other words, the strategy ought to determine the targets, 

rather than the targets being allowed to define the strategy (ITS, 2003). 

While indicators certainly help to focus on the key issues and highlight some 

significant trends, they do not reveal the whole story . They are, by their nature, 

simplifications. Also they relate only to areas that can be readily quantified and 

aggregated in a meaningful way to give rational statistics. Some issues are clearly 

more amenable to such quantif cation. Classically, the qualitative or intangible entity 

is difficult to measure. There are some environmental fact' ors that cwt be 

measured objectively - such factors include attributes Ike natural beauty or 

tranquillity. Because such qualities are difficult or even impossible to quantify, they 

may in fact be excluded from or only partly covered, in tangible indicators. 
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In reconciling the benefits of development with the potential environmental costs it is 

difficult and in some cases impossible to measure both on a common basis, e. g. 

monetary valuation. To focus solely on quantifiable indicators as a measure of 

whether development is becoming more sustainable could easily lead to 

misrepresentation and the distortion of priorities. Nevertheless, even when there is a 

dominance of qualitative information, quantifiable indicators are a useful tool to 

inform and stimulate the sustainable development debate. 

In their current form, indicators remain a long way from making a substantial 

contribution to planning, they provide a fragmented picture of an ill defined but not 

yet abandoned concept: sustainable development (Briassoulis, 2001). Indicators must 

be well reported and novel ways of illustrating them should be addressed. 

(Cartwd&, 2000). 

The all-important question must focus on the correct implementation of pertinent 

indicators once they have been established within a particular context. It is not 

enough to assume the existence of public awareness of sustainability indicators in 

any given context and moreover, it would be naive to assume that each expert had the 

same interpretation of every indicator. It is therefore imperative that some form of 

model be designed to integrate public awareness and the consensus of expert opinion. 

A discussion relating to this phenomenon will resume in Chapter Six. Recent 

research in multi-attribute scaling has addressed some of the scaling problems and 

new methods of appraisal are beginning to penetrate the literature see for example 

Dodd (19931 Saaty (1990), Salo and Hämäläinen (1997). 

To date social, economic and environmental features of susfainability have not been 

fully integrated in decision-making processes. This has the potential to lead to 
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inefficient analysis in respect of policy initiatives and their implementation at a 

strategic level. However, there is now a growing realisation that real progress cannot 

be measured by fiscal measures alone. This is broadly endorsed in the UK White 

Paper, A Better Quality of'Life: A strategy for sustainable dewlopnent for the United 

Kingdom (DETR, 1999): "Delivery of the best possible quality of life for us all 

means more than-concentrating solely on economic growth. It is dependent on 

devising new ways of assessing performance". 

On a personal note it is worth reflecting that given an added impetus on quality of 

life issues (See for example DETR, 1999a, Social Exclusion Unit, 2003 and Hine and 

Mitchell, 2003), it could readily be hypothesised that "had the social, economic and 

environmental features of sustainability been addressed holistically, and integrated 

into the decision making processes, costs such as social exclusion, might well have 

been reduced or even avoided". Perhaps the methodology developed in this research 

will present policy-makers with a novel way of integrating social, economic and 

environmental features of sustainable development into decision- making processes. 

For example, instead of sustainable development being the over-riding goal, social 

inclusion could be the goal, supported by economic, political and environmental 

objectives with the aim being to determine a measure of social inclusion for a 

particular settlement dass (inner city, middle-city or oaf-city) or settlement 

classification (village, town or city). 

2.4 OBSTACLES TO SUSTAINABILITY 

2.4.1 Is Sdfbi eu the Key Word? 

Barnett (1993) states that uncontrolled urban growth is probably the gr gat P, --Qt obstacle 

to sustainable development. Cities are spreading over the natural kndsc#m much 

faster than increases in population or economic progress. Yet older urban districts 
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with their valuable infrastructure are under-utilised or abandoned. This is partly 

attributable to a variety of social trends and socio-demographic pressures, stage in 

lifecycle, socio-economic and lifestyle characteristics of the population. Economic 

forces including tl housing market influence migration patterns as land values 

increase towards the central business district. 

The first step in building a sustainable habitat is to slow, perhaps even stop the 

outward migration of cities and towns to minimise the loss of farmland, forests and 

other natural resources that could, if managed properly, sustain humanity. Thwarting 

the geographic expansion would also help to protect native species that live a 

precarious existence on the fringes of human territory. According to the Centre for 

Urban Transportation Research (1994), a myriad of factors preclude the development 

of sustainable communities, cities and regions including: 

" too much easily accessible land 
" no strong, enforceable regulations to protect land within the urban 

fringes 

" too many motor vehicles at prices that do not reflect their true costs 
" cheap fuel 

"a system that mandates a personal motor vehicle in order to fully 
participate 

"a cuhwal ethos that devalues local agriculture 
" an ethos that insists on separating disparate land-uses, often with no 

rationale other than historical precedent 
"a cultural ethos that sees growth as good and "no growth" as 

automatically bad 
" an oversized road system, facilitating increasing flinge-growth at the 

edges of existing developed areas 
"a sensibility that O pects mass transit to be cost effective. 

According to Walter et ark (1992), suburban growth is generating a crisis of many 

dimensions, mounting traffic congestion, diminishing affordable housing, receding 

open space, and stressfid social patterns. They claim that existing Planning strategies, 

which are no longer relevant to today's needs, are responsible for many of the current 
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obstacles. Household profiles have changed dramatically, the workplace and work 

force have been transformed, real wealth is shrinking, and serious environmental 

concerns have surfaced. Yet suburbs are still being built as if families were large and 

had only one breadwinner. The reader will see counter evidence of this in the data 

analysis. 

2.5 TRANSPORT, ENERGY AND THE URBAN FORM 

2.5.1 Sustainability and Energy 

The efficient use of resources is a central tenet of sustainability, where the concept of 

a system is paramount to any action. System outputs are only as efficient as their 

corresponding inputs. For example, a transportation system is dependent on non- 

renewable fossil fuels as its primary motive force and in consequence must be 

viewed as unsustainable. Given that transportation accounts for at most one-half of 

the energy consumed in particular communities, the inefficiency of energy use in this 

sector has dramatic repercussions for entire regions. 

Among the most entropies effects of extravagant energy use in the present and 

previous century is the spatial separation of land use, which characterises modern 

settlement morphology. This is essentially a 20th century phenomenon with the 

advent of motorised transport. According to Owens (1992), over half of the energy 

use of industrial countries is related to the distribution of land uses, that is, to the 

spatial nýationships of residences to places of employment, schools, shopping, and 

other activities. Lyle (1994), concurs with the generality of Owens but more 

specifically, he discusses energy flow, and from his work it can be deduced that 

increasing entropy is a function of landscape, the circulation system, the buildings 
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and the patterns of land use. It is also noted that Lyle, while recognising density of 

development as useful statistic and a valuable indicator, makes it clear that it is not a 

basic determinant of energy flow. 

2.5.2 Transport and Sustainability 

An effective transport system is a necessary part of modern M. Commerce and 

industry depend on it, and changing patterns of transport have shaped today's social 

and recreational lifestyles. But the impact of increasing levels of transport on the 

environment is one of the most significant challenges for sustainable development, 

(DoE, January 1994). At the focal point of this challenge lies the long term projected 

growth in demand for transport, together with the wide variety and level of 

subsequent environmental impacts. 

Transportation and land-use are the fundamental factors of development and are 

inextricably linked to each other and to the ultimate form of any roman settlement. 

Sustainable community design has an enormous impact on transportation. It seeks to 

reduce the use of non-renewable fuel resources and to minimise the impact of 

development on the natural environment by promoting higher density, more compact 

development and greater physical integration of land-uses. 

Reducing fuel consumption has clear implications for today's automotive 

transportation systems. Similarly, urban compaction reduces the operational 

efficiency of the private car. In short, the primary impact of sustainable community 

design promotes a reduction in the number of private cars, the number of motor 

vehicle trips and the total vehicle miles travelled. 

5 Evart' time iomu*mg ooars m the ached world. saes amount of ensr$y mob up bi. a*vaiMk for hare w wk - 
pubtim (Wo &oA'- a mw world Wow byicy Ri=ta, Vä6 Aes (19501] 
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2.5.3 Transport and the Urban Form 

Recent trends in both land use and travel patterns have reinforced each other to 

produce an increasingly mobile society. Higher levels of mobility have benefits for 

the individual and the economy, but add a cost to the environment. Rapid growth in 

car ownership has permitted more dispersed patterns of urban development; these land 

use patterns in turn require longer journeys for most daily activities and have become 

increasingly difficult to serve, Owens (1992). 

The energy and environmental implications pertaining to these trends are alarming 

because predicted traffic growth is likely to outstrip measures to improve the energy 

efficiency and environmental performance of vehicles unless other policy measures 

are introduced. In the United Kingdom, for example, the energy efficiency of 

vehicles is projected to improve by a maximum of 28 percent by the year 2010 

(ETSU, 1989), a low forecast for vehicle kilometres projects an increase of 41 percent 

(DoT, 1989). EC legislation requiring all cars to be fitted with catalytic converters 

will help reduce harmful emissions in the short term. However, these are likely to 

begin rising again early in the 21" century if the traffic increases are in line with 

government forecasts (ERBE, 1989). 

In a recent paper as part of an EPSRC Sustainable Cities Programme, Williams (1997) 

makes claim that the transport sector is not only one of the main consumers of energy, 

but its consumption is growing at a greater rate than in other sectors. This is 

supported by Marshall, (2001). The transport sector's snag demand is projected to 

grow by 1.3% to 2.2% per annum for the period 1990 - 2020 (DTI, 1995). According 

to Marshall (2001), transports share of carbon dioxide emissions has increased from a 

fifth to a quarter in the last ten years. 
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Policies for sustainable urban development should therefore include measures to 

reduce the need for movement and to provide favourable conditions for energy- 

efficient and environmentally friendly forms of transport Land-use planning has a 

key role to play in the attainment of these objectives. These issues are discussed in 

more detail in §3.26 of Chapter Three. 

2.6 LOCATION AND SUSTAINABILITY 

2.6.1 Implications of Development 

Starting with the urban critical mass, it is visually obvious that its surrounding land is 

critical to the endeavours of the sustainability movement. Many urban centres are 
located in regions endowed with excellent agricultural resources, however as Bryant 

et at., (1982) stage, "it is not so much the extent of the resource base contained in the 

countryside around cities that makes it critical to society, but rather the £act that the 

land and resources therein are subject to competing, often conflicting demands". 

The land around cities has been exposed to incasing pressure, as it has been 

integrated progressively into patterns of counter-urbanisation. Again, to quote Bryant 

et al, (1982), "if the concept of the regional city is used, this means that the dominant 

form of the evolving settlement system comprises a dense built-up part and an open 

dispersed part, very much a characteristic of the post-industrial age. " 

The key alututes of a regional city are listed by Byrant et al (1982), as: 

i) There is a mix of nodes of intensive land use and human activity 
ii) There is a wide choice of possible living environments 
Hi) In terms of the movement of people and goods, the concomitant patterns of flows, which evolve, are of significance 
iv) Closely linked to these complex patterns of movement are the overlapping life 

spaces involved for different life functions (activity behaviour). 

`Sd meat Mapbak y and Travel Behviaur 
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These attributes reflect in general terms the Focus of the Study relating to the Belfast 

City Region, see Chapter One. It is known that the typical domain 'diamete of a 

regional city is 80 to 100 km corresponding to a population of one million people or 

more. In some respects a regional city based on a large metropolitan area extends 

even fiurther to include the weekend and seasonal play-space of the urban population. 

For smaller cities, say those under one hundred thousand people, an effective radius 

of 40 to 80 km is more appropriate, (Bryant eta!, 1982). 

Moving attention from the urban focus, the countryside is not exempt from the 

competing demands for land. In rural areas, these demands have to be reconciled 

with the need to protect the visual amenity and heritage of the open countryside. The 

objectives of sustainable development demand an approach, which integrates rural 

development and conservation; development will continue to be needed, but of a 

scale and nature that protects the qualities of the countryside. 

Sustainable development also demands that considerable emphasis be given to 

protecting the best agricultural land as a national resource for the future, (DoE, 

January 1994). Over most of the countryside, long term trends of rural depopulation 

and increasing unemployment have reversed. In many areas, the rural economy is 

now relatively buoyant, and the population continues to grow (DoE, January 1994). 

Recent work by Banister and Williams (2000) discusses rival development and 

classifies rural settlement size in England. 

The spatial pattern of these settlements has changed during the twentieth century 

under the influence of two (sic. ) principal forces (DoE, 1996). One is the voluntary 

dispersal of people moving out from the cities to the suburbs and beyond, assisted in 

recent decades by the growth in car ownership. The movements have been largely to 
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the smaller and medium-sized towns and villages within commuting distance of the 

urban centres (DoE, 1996). Equally, there is dispersion of work locations, though the 

predominant opportunities remain in the urban centres. 

The second (sic. ) principal force derives from a smaller declining population in the 

more remote rural areas where people are seeking greater equality of opportunity in 

the small suburban settlements (DoE, 1996). With concern for urban depopulation, 

the overall direction of settlement policies has changed since 1976. The 

decentralisation policy was reversed, and a new priority introduced to promote urban 

regeneration. But, despite some of the toughest urban containment policies in the 

world, market forces, and partial deregulation of the planning system after 1980 

ensured that dispersal from the larger urban areas contimed. Perhaps this jr, 

indicative of the difficulties associated with promoting behavioural change through 

policy. 

The process of urban decentralisation experienced from 1945 to the early 1980s gave 

many people a higher quality of life in a better environment, but not without 

significant problems (DoE, 1996). The quality of life and job prospects of many 

living in the older industrial cities have continued to decline. The associated 

polarisation of the population being identified with a disadvantaged group (left 

behind in some inner city areas or outer municipal housing estates), and a prosperous 

group (increasingly located in the suburbs and beyond). Rural land has continued to 

be lost to urban development despite much of the new housing being built in existing 

urban areas. New, decentralised urban developments, such as business parks, leisure 

facilities and shopping centres, are highly reliant on the motor car, and relatively 
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inaccessible by public transport. These changes are summed up by the term counter- 

urbanisation. 

According to Haughton and Hunter (1994), cities have long been regarded as 

offering a poor quality of life and as a consequence, resulting in an urban exodus. 

This view is supported both by Townrowe (1996) and Girard (1997)-who each imply 

that city decline is a consequence of social deprivation. It is this perception that has 

contributed to the spiral of inner city decline, as the inner city residents are eager to 

flee their current surroundings as soon as their financial circumstances enable them 

to do so (Jenks et al, 1996). 

2.6.2 Counter-urbanisation 

This is a term applied to the fundamental reshaping of the geography of population 

and economic activity which has taken place over the last 30 years in most developed 

societies and is key to the present research project. Put simply, it can be described as 

urban decline paralleled by rural growth. Spencer and Goodall (1992), point to 

quality as a stimulus for counter-urbanisation which in turn, is affected positively or 

negatively by any devýelopmeoýt brought about by an influx of new residents and 

businesses. In theory, a stage might be reached when the environmental quality of 

rural settlements is itself eroded, so that the search for better environments for living 

and working becomes focused elsewhere. 

This potential process was described by the author in Chapter One as counter- 

In 1982, van den Berg et aL had the foresight to point out that a 

reappraisal of environmental quality in towns and cities might then lead to 

reurbanisation, a process that could readily apply-(at the time of writing7) to Beithst 

7Sh 20M 
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with its vast array of new apartment blocks. OECD (1996) pointed out that cities 

will continue to remain the central hub for economic activity and will of necessity, 

continue to reduce pressure from suburbanisation. 

Spencer and Goodall, (1992) profess that there is no simple choice between compact 

city development, unfettered deconcernration, or dispersal with concentration - much 

research is needed, this view is also endorsed by Gwilliam et at. (1999). Soussan 

(1992) informs the research community that there are, however, strong arguments 

that an energy conscious flan demands some degree of dispersal into discrete 

settlements. Ironically, this corresponds to the pattern of development witnessed in 

many areas through planners' responses to counter-urbanisation. It is therefore a 

fundamental requirement to determine which settlement patterns are most likely to 

help achieve sustainability. 

Resistance to deconcenhýtion and the steering of growth into selected large villages 

and the country towns may provide the skeletal framework for a system of 

settlements consistent with sustainability over a broad spatial scale. Given the 

Present structure of society, this will depend very much on the lifestyles being sought 

by different individuals and households, and how far they can achieve them through 

competition in job and housing markets. 

These arguments for concentrated growth into villages and towns however, 

contradicts research carried out at the Transport Research Institute at Napier 

University by Cooper et al, (2002) who provide evidence of the relationship between 

residential density and travel behaviour. They concluded that wide scale land use 

policies can achieve very significant reductions in overall private vehicle travel in 

urban areas and that densification is best suited to established urban areas. 
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It is plausible that town planning can play a vital role in delivering sustainable 

development. However, the planning system itself cannot deliver sustainability. 

Planning must work in harmony with existing and new fields of environmental 

policy. In the UK context it must embrace the traditional land-use emphasis of post- 

war British Planning widened to pay greater consideration to environmental 

preservation. 

Indeed, by the turn of the century it is arguable that in the planning system ̀the 

concept of sustainable development has been adopted more lively, and more 

firmly on a statutory basis, than in any other field' (Davoudi and Layard, 2001). 

Despite the elevated status of development plans, the planning system in Britain is 

still undermined by a presumption in favour of development, which to some is a sign 

of inherent contradiction with sustainable development. 

In Britain, post-war development patterns have increasingly been influenced by the 

rapid growth in car ownership, with the consequences alluded to above. Sustainable 

planning policies can contain urban growth (e. g. by green belt policies) ensuring that 

urban derelict land is developed while existing buildings are redeveloped. However, 

this strategy alone will not accommodate all future land-use requirements. It has 

been estimated by the DoE (2001) that between 1981 and 2001 the urban area of 

England will increase by 105000ha. Considering that 40 percent of all urban 

expansion in Britain during the 1980s was on previously agricultural land, it becomes 

increasingly apparent that the planning system must 111 P, - Ip t to balance coming 

demands for finite land resources and make difficult decisions concerning urban 

containment or expansion. 
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2.7 CONCLUDING REMARKS 

According to Newman (1996), the implementation of sustainable development 

strategies is both an exciting and a frightening prospect for all cities. It is exciting in 

the sense that it provides a clear task, a whole paradigm for organising cities, and yet 

it is rooted in local environments and responses which means everyone can make a 

unique contribution. It is frightening because it is up to the younger generation to 

reverse the established twentieth century trends of increasing natural resource usage 

that have been set in place over the last century. Critical to implementation is the 

preparation of Local Agenda 21 plans, the process of which can enable a city to define 

its indicators and to assist in the progress of change. 

Sustainability plans require both integrated planning and caunsmunity pamrtic4. iation 

coupled with a level of seriousness about the natural resourcelenvironmental aspects 

of these approaches. There is a clear necessity to integrate the economic environment 

and the physical environment. Newman (1996) makes this clear from the quotation: 

"A Sustainable city must constantly learn how to merge its 
physical/environmental planning with its economic planning. 
This is essential not only for its environment but also for 

--its economic competitiveness. City economies 
today are going to be competitive if they are a good 
environment in which to live and work - this is the post- 
industrial reality. " 

Moreover, the UK Transport Secretary, while announcing the 1995 reduction in the 

UK road budget, commented: 

"We need to recognise that costs to the environment are real 
costs. There is no simple choice between an 'expensive' 
environmental protection option and a 'cheap' option of trying 
to ignore environmental impacts. A deteriorating environ- 
ment, in the form of worsening air quality, - 

degraded towns 
and cities and damaged landscapes would make the United 
Kingdom an unattractive location for investors and would cost 
us a great deal in economic terms as well as in our physical 
health and the quality of our lives. " 
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Another apparent challenge to sustainability is globalisation. Cities that address the 

global agenda must compete in this new and expanding market place. Specifically, 

Newman (1996) claims that inward looking cities trying to n only the narrow 

interests of those who would like to hide from global obligations will not be 

sustainable in the full sense of the word and are likely to decline economically. 

Notwithstanding the economic and physical integration, there is a need to merge 

physical/environmental planning with social planning. Improving the human 

environment runs simultaneously with the improvement of a city's use of natural 

resources and the reduction of its wastes. Newman's research shows that although 

health improvement is obviously part of the sustainability agenda, there are other 

social goals, which can be subtler in their relationship to sustainability. 

For instance, there is clear evidence that traffic-calming and management schemes 

introduced in commercial and shopping centres for safety and environmental 

attractiveness, not only reduces fuel use and improves the local air, noise and traffic 

disturbance, it also benefits local business. However, it could be argued in some 

circumstances that these advantages might be far out-weighed by the spatial 

reference scale. For example, a busy main street in a small town with traffic calming 

measures such as road bumps may in fact have an adverse effect on the environment, 

due to the intensity of accelera: ting and de-accelerating or even stopping and starting 

of vehicular traffic. 

When the basic needs are in place, although this might be described by some as a 

panacea, a city needs a sense of community. Trew (1986) indicated that Cities 

because of their size and diversity could potentially lead to stimokua ovarlaad. City 

dwellers have to develop SbUegies to cope with the diversity ofstimulation arising 

6$ 



Karen Donegan PhD Thssi: Chapaa Two -Apprdds gS o"ry 

from life in a large city. In fact, Belfast is a typical example of a city that has 

undergone significant change as a result of response to stimuli, see Ove Arup & 

Partners (2000). Without a sense of community there will be a withdrawal into 

private individualism, privatism or segregation. To quote Martin Pawley as cited in 

Newman (1996): 

"Western society is on the brink of collapse not into crime, 
violence, madness or redeeming revolution, as many would 
believe - but into withdrawal. Withdrawal from the whole 
system of values and obligations that has historically been the 
basis of public community and family life. Western societies 
are collapsing not from an assault on their most cherished 
values, but from a voluntary, almost enthusiastic abandonment 
of them by people who are learning to live private lives of 
unprecedented completeness with the aid of the momentum of 
a technology which is evolving more and more into a pattern 
of socially atomising appliances. " 

When a city's soul has become so infected by privatism that its major resources and 

priorities are devoted to isolate and car dependent houses then it is found that the 

whole public realm of the city begins to collapse. Streets and public spaces become 

unsafe and unattractive, eventually graffiti and broken glass signal an urban area 

where people only begin to feel safe when being transported. Such cities sprawl 

endlessly outward in unsustainable patterns of expansion as its residents seek to 

escape to ever more remote places. Newman (1997) makes the hypothesis that 

rebuilding colmnu ritt' arowida renewed sense of place in a city is one of the key 

antidotes to finable priwrtism. This would imply that improving the local 

environment through social housing, community arts and urban design to create a 

stronger sense of place, would help reduce car use and at the same time create the 

social dimension of a minable city. The WE (January, 1994), also stated that 

sustainable development in run down city areas entails making a concerted effort to 

attack the range of problems which affect these areas, such as; the provision of jobs, 
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improved housing, transport, health and education, controlled crime, reclamation of 

derelict land and implementing environmental improvement schemes. 

This chapter has set out the main themes of the sustainability debate as it encroaches 

upon this particular research. It represents a radically new way of approaching 

resource exploitation and economic development, and is seen by many as a way out 

of the increasingly difficult resource problems facing the modern world. Perhaps the 

real key to the initiative was the Bnmdtiand Commission, which inspired world 

leaders to focus on the world's environmental and developmental problems 

culminating in the Earth's Summit in 1992. 

The tangible outcome referred to as Agenda 21 is a platform for a coherent 

programme of action that gets from the top, all the way down to local issues with 

seemingly insurmountable hurdles. Overcoming these hurdles is the challenge facing 

the human race beyond the millennium. Local Agenda 21, which emerged from a 

consultative process initiative by local authorities, was developed as a strategic 

program to ensure implementation of Agenda 21 at the local level. Such 

implementation requires technological innovation supported by a behavioural 

reformation related to a greater awareness of sustainability. This new psychology is 

perhaps the greatest challenge of all - those in the position to make the key changes 

needed, are unlikely to do so until the need for a different pathway to development is 

accepted. The rise of a wider environmental consciousness and more recently the 

2002 Johannesburg World Summit with its social agenda gives cause for hope, but 

little will change unless these hopes are translated into action. Achieving sustainable 

development requires the undemanding, commitment and involvement of all sectors 

of society, producers and consumers alike. 
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There are many links between indicators. For example, the economy will not grow 

unless we modernise our education system and our infrastructure. We need to think 

about the location of our housing, as well as its quality, to reduce the need for car 

travel and to encourage urban regeneration. The links between transport, health and 

the environment show how the general public can all too easily reinforce damaging 

trends. Such links underline the need for integrated policies, rather than tackling 

issues individually. 
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CHAPTER THREE 

SUBURBANISATION PROCESSES AND POLICY 
IMPLICATIONS FOR TRAVEL AND SUSTAINABILITY 

3.0 SUBURBANISATION 

3.0.1 Introductory Remarks 

Residential suburbanisation', a function of demographic changes and a desire for lower 

residential and employment densities, has contributed to the ever-changing structure of 

the urban environment. This is coupled with the growing suburbanisetion of 

employment and the changing pattern of the journey to work. For ale, former 

public transport movements to cent es of employment have been superseded by more 

" complex comma ing patterns (Banister and LichW 1995). 

The migration from cities is readily characterised by factors such as, a lack of 

affordable housing in the city centres, higher socio-economic status through increased 

incomes, increased car ownership and a desire for a rural living environment. In spite 

of current trends in urban regeneration brought about by a sustainability conscience, 

current investment in transport infiastruc ure to accommodate the changes may be 

adding to the su1 11 tion phenomenon. Although present low interest rates are 

creating a buoyant housing market directed at urban lives, the necessary confidence to 

invest in such markets would need ifica t govemnm support if an urban lifestyle 

were the way forward. 

1 Di1oured 6iiw8v in ChWW C 
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Literature regarding sustainability focuses attention on towns and cities to the apparent 

exclusion of suburbanised settlements within a more rural context. It is this focal 

dichotomy that sets the scene for the present chapter, which begins with a brief 

overview of population movements in the developed world and its impact on travel 

demand, followed by a discussion of the concept of land use planning as it relates to 

transportation and'the attendant issue of travel behaviour. 

3.0.2 Population Movement 

In the cities of the developed industrial world, dispersal, (suburbanisation and 

counterwbanisation) has continued throughout the twentieth century as a result of 

progressive i- aýucture, transport improvements and growing private car ownership 

(Hall, 1989). This outward movement, which has continued into the twenty-first 

century, is a product in part of demographic and cultural changes. 

According to recent estimates, two percent of agricultural (rural) land in Europe is lost 

to urbanisation every ten years. In feat, more that two thirds of the total European 

population now reside in urban areas. However, as a result of differences in economic 

and social development, a variety of patterns of urbanisation have occurred across 

Europe. In Southern and Eastern European cities, rural to urban migration combined 

with a high birth rate continued to produce rapid population growth throughout the 

1960s and 1970s, In the same period, Western European cites experienced alternate 

cycles of growth and dechne in the form of population con tion followed by 

geOUSPMC , suburbanisation and finally de-urbanisation, (Stammes and 

Bourdeau, 1995). 

73 



Karen Donegan PIED TMWs Ch p .r 77n. - P? oc sm and Policy 

During the last century, urban land area per capita in Europe has increased tenfold 

(Hahn and Simonis, 1991). Even when the city population has not increased, 

suburbanisation and urban sprawl have induced increased demand for land. At the 

national level, corresponding UK statistics indicate that three-quarters of the UK 

population live on urban land, (DoE, January 1994). However, over most of the 

countryside; thefe has been a reversal of the long-term trends in rural depopulation and 

unemployment. In many areas the rural population is growing, particularly in the 

southeast and southwest of England. This rural trend is safeguarded, to some extent, 

by development control -a vital constraint for countryside preservation. 

An OECD/ECMT survey of 132 cities indicates that in the majority of cities (whether 

growing or declining), there is a consistent trend towards decentralisation of both 

people and jobs (OECD/ECMT, 1993). This trend is characteristic of the large cities 

in Northern and Western European countries, such as Brussels, Copenhagen and Paris. 

Decentralisation of the urban core is accompanied by increased separation of urban 

land uses as a result of urban economic restructuring. 

Important factors, such as communication and transportation, which affect the location 

of activities, have changed. In the first case this reinforces the tendency to separate 

home from work, and secondly to separate both (home and work) from commercial 

and recreational areas. Such settlement patterns are consistent with the national scene 

as noted by Banister (1994). Since the early 1900s there has been a dispersal of 

population away from major city cores to the suburbs and from the 1970s, city 

decentralisation has created a pattern of subýubanisa ion extending well beyond the city 

fringes With the dispersion of activities such as employment, coupled with a desire to 

live outside the city, populations have tended to follow the process of urban 
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decentralisation and suburbanisation. Worldwide evidence from Europe, America and 

Australia supports these claims (Hall, 1996). 

Metropolitan areas of Europe and America (e. g. Paris, Frankfurt and San Francisco) all 

exhibit the characteristics of job and home decentralisation, leading to a huge growth in 

suburb-to-suburb commuting and a corresponding shift from public transport to car. 

In the Frankfurt region for instance, public transport had a respectable share of nearly 

forty-one percent of all trips within and between cities, it captured just under twenty- 

seven percent of suburb-to-city trips, and fifteen percent of suburb-to-suburb trips. 

But the car dominated everywhere: it had more than fifty-seven percent share of city 

commuting trips, eighty-three percent of those in inner suburbs and eighty-six percent 

of those in outer suburbs (Hall et al. 1993). At the regional and national levels, these 

long-term shifts in population have led to a similar decline in the resident populations 

of large cities and conurbations, with growth occurring mainly in free-standing towns - 

in the semi-urbanised country fringe and even in the more remote rural villages. 

Between 1971 and 1991, the population of the major cities in Britain declined by 1.8 

million, while that of non-metropolitan Britain rose by 3.44 million (Champion, 1993). 

The highest rates of population decline from the major cities occurred in the 1970s, but 

subsequent inner city development has slowed the rate of decline. This trend has been 

particularly strom in Southern England with a band of high Popion growth areas 

from Cornwall across to East Anglia, along the Channel coast and in the Welsh 

borders. Moreover, the widely expressed anxiety over the imminent need to cater for 

an additional 4.4 million new homes in the UK reflects petion of an increased rate 

in the loss of countryside -a by-product of what may be seen as an inevitable widening 
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of urban sprawl (Cooper et al., 2002). Such trends in suburbanisation have an 

immediate impact on traffic and travel behaviour. 

3.0.3 UK Traffic Implications of Suburbanisation 

In the UK, vehicular traffic increase between the early 1950s and the mid-1990s has 

had a fundamental effect on both the economy and lifestyle (IHT, 1997). Over that 

period, the number of motor vehicles in the UK grew from four million in 1950, of 

which approximately 50'/o were private cars, to over twenty-five million in 1995, of 

which just over 80% were cars. In the early 1950s, only 14% of households possessed 

a car, but by 1970 this had grown to just over 50% and by 1993, just under 70% had 

the regular use of one or more cars. 

On average, people in Great Britain spend about an hour a day travelling, which 

represents about 6% of their waking hours, with similar proportions observed in 

Germany and some other European countries (Jones et al, 1993). Despite large 

increases in traffic levels, perhaps surprisingly, the total number of trips per person per 

day and the time spent travelling have increased very little (HT, 1997). Distance 

travelled per person has grown in about all trip purposes between 1985 and 1995. 

Commuting continues to account for more mileage than any other single type of 

journey, al hough it is contracting in importance as the number of fill time workers 

continue to fall' and working patterns change (Macafee et al., 1996). 

The following statistics cited in Williams and Banister (1997) relating to private car 

utilisation, provide an indication of transport trends identified from Department of 

Transport wes. By 1996, most journeys under 8km in length were i creasingly 

made by car. In fsct, over the past 25 years the annual distance each person travels by 
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car has almost doubled to approximately 10,500km per year. The Department of 

Transport suggests that over the next three decades, car traffic on all roads will 

increase by a figure in the range 57 to 87%. The Council for the protection of Rural 

England indicated the traffic would grow at even greater rates on rural roads (CPRE, 

1997), predicting a doubling or even trebling of rural motorised traffic across the 

country by 2025. According to the CPRE (cited in Williams and Banister, 1997), the 

travel patterns described above are reinforced by the process of counter-urbanisation. 

CPRE forecast that over the next 20 years, at least 6,800 hectares of countryside will 

be urbanised each year. Even with planning policy guidance notes (PPG6 and PPGI3), 

the trend for dispersed development looks set to continue, with the majority of future 

development occurring on greenfield sites. 

3.0.4 Trends in the USA 

In the United States, the driving force underlying urbanisation emerged from a 

combination of enterprise, mobility, experimentation and exploration. From the 

geographical perspective, urbanisation was observed in the growth of existing towns 

and the new settlements spreading westward. The description that follows is based on 

the work of Cullingworth (1997) and Jackson (1981). 

While the early cities of the USA were loosely structured, with little distinct separation 

of land uses (and social classes), great changes accompanied the development of the 

industrial city: As new cities expanded, a definite pattern of land use evolved. The 

central area became the location of commercial, administrative and political functions, 

together with housing for the so-called 'wealthy', while the suburbs became less 

desirable enviromnents. In due course, however, as the economy grew, the inner cities 

became less attractive places for living, while the central business district flourished 
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and developed. Workers were crowded into tenements in the surrounding zone, close 

to the factories. As economic activity bloomed, land values and land speculation 

increased, and those who could afford to escape to quieter surroundings did so. 

Dispersal opportunities increased with the developments in transport technology - 

horse-drawn buses in the 1830s, the first commuter train services in the 1840s, horse- 

drawn street-cars in the 1850s, a rapid growth of commuter trains in the 1860s, and 

above all, the electric trolley routes of the late 1880s. It was the electric trolley 

services, which had a major impact on suburbanisation. 

The growing middle class could now migrate well beyond the boundaries imposed by 

the earlier, more primitive forms of transport. Suburbs grew rapidly along narrow 

bands parallel to streetcar lines and with the advent of commuter railroads, the same 

scenario occurred. The railway system diffused even further out from the cities, 

serving both the so-called 'middle' and 'upper' class housing markets. By the end of the 

19th century the United States had markedly more miles of railway than the rest of the 

world combined (Jackson, 1981). 

The promotion of the streetcar suburbs was a feature of the later Suburbanisatioin 

process, which reinforced the link between transport and land use. Subsidisation acted 

as a pull factor enabling hani ies to move to the suburbs, resulting in large profits to be 

made from the land. Later, of course, the private car released the constraints imposed 

by the limitations of mass movement, which in turn exacerbated the difficulties facing 

the latter. The scale and spread of Suburbanisation in America during the second half of 

the twentieth century is overwhelming. During the 1950s and 1960s, the suburban 

population increased from 35 to 84 million. Further increase in the following two 
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decades resulted in the suburbs being home to virtually a half of the population in 

l 990. Had it not been for the economic depression and World War II, the spread of 

suburbanisation would have been much less. The 1929 depression caused a slump in 

economic activity, idcduding house-building and household formation, which meant 

that when better conditions arrived, there was pent-up demand to be met. This 

backlog was further incremented by the war Years, which involved the diversion of 

enormous resources to war related purposes. The end of the war released the pent-up 

demand, which together with the accompanying baby boom led to a long period of 

growth and prosperity, of which suburbanisation was both the outcome and the 

The United States, like other developed nations, has always been concerned to have 

efficient transportation systems and, to a large extent, it (USA) has succeeded 

(Cullingworth, 1997). There are approximately 200 million motor vehicles in use (a 

fourfold increase since 1950). Ninety percent of households have at least one motor 

vehicle with as many as forty-five percent having two or more. Eighty percent of 

passenger traffic is by private car and it has been shown that commuting by car is the 

most usual means of getting to work - three-quarters travel alone (now technically 

referred to as SOV travel - in a single occsq amcy vehicle), and thirteen percent share 

the jouney. 

Commuting to work would appear from the literature to ramme most attar yet 

only twenty percent of auto trips arge for this purpose and moreover, it has been shown 

that the activities of shopping, personal trips and pleanire trips each account for 

around twenty percent of passte traffic (Cul Tortb, 1997). Public tiamport 

declined with the growth of car ownership, but in more recert years has increased 
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somewhat. Only five percent of work journeys are made by public transport of which 

just over sixty percent of these are by bus. Interestingly, railways in the USA are 

statistically insignificant in the national total of work trips, but they carry over one 

third of freight, measured in ton-miles, (Cullingworth, 1997). 

Research carried out on behalf of the Northern Ireland Transport Holding Company in 

1992, compared transport conditions in Belfast, Northern Ireland, with other European 

and North American attes . It is interesting to note from this work, that circumstances 

such as generous road networks and parking provisions in Belfast are more akin to an 

American city than a European city (Cooper et at., 2000,2001a, 2002). 

3.0.5 Suburbanisation Processes in Northern Ireland 

Turning to the situation in Northern Ireland, rural population shifts have received 

considerable attention in academic literature (Ove Arup & Partners, 2000). For the 

Belfast Urban Area (BUA) the trend was one of considerable population increase 

during the 1950s and 1960s with the peak of just over 0.6 million residents reached in 

1971. Planned restraint of the population total in the BUA through an overspill 

strategy saw many people leave the area for the growth centres and dormitory 

settlements. This trend, coupled with reduced natural increase and significant out- 

migration from Northern Ireland, reversed the pattern of an increasing population in 

the BUA. Northern L+dand's politmal history maim it a unique demographic entity. 

The effect of the troubles since 1969 has been very significant, acting as a push factor 

for those able to afford to move to more settled towns and area outside the city, 

reinforcing the overspill strategy adopted in the 1960s and facilitated by increasing 

levels of car ownership. An interesting statis& is provided by an enlarged Belfast City 

Council area, which witnessed an approximate twenty-five percent decline in its 
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population during the decade 1971-1981. This decline was between two and three 

times the loss of population experienced by non-metropolitan cities in Britain during 

the same expansion period (Ove Arup & Partners, 2000). 

3.1 LAND USE AND TRANSPORT 

3.1.1 The Interaction 

Cities of today bear witness to the continual interaction between transportation and the 

use of land - an interaction that has been taking place for generations (Webster and 

Paulley, 1990). A report carried out by the Royal Commission on Environmental 

Pollution (RCEP, 1995) states that relationships between land use and transport are of 

considerable significance for the environment. The same report makes claim that 

transport systems have direct land requirements and major effects on habitats and 

landscapes. Transport is an important factor in the evolution of settleaunts, and in 

turn, patterns of development influence the demand for movement (RCEP, 1995). Hall 

(1996) believes that planners should consider land use and transport as one seamless 

web, and that the two should be handled in some very delicate combination. The 

problem with this however is that this combination is so subtle, that no one anywhere 

seems to lmve completely understood its fine unied impltýnentation (Hall, 1996). 

Without the advent of fast-mechanised modes of transport, cities would look very 

different from the way they do: some would have much smaller populations; some 

would not be dispersed nor built to such low densities; some would not even be where 

they are presently situated (Webster and Paulley, 1990). Each impc+ov not in the 

transport system has encouraged both People and industry to change their respective 

locations to mutual advantage. Similarly, changes in land development, for example, 

new housing estates, factories, office blocks and shopping centres have tested in new 
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travel patterns and ultimately in the provision of new transport infrastructures. When 

mechanised modes were first introduced, the change in travel speed over walling was 

considerable and the effects on land use were correspondingly large. As almost 

everyone now has ai giess to at least some form of mechanised transport it might be 

expected that any transport changes can bring about only modest increases in mean 

travel speeds with correspondingly small changes in land use, but as Webster and 

Paulley (1990) point out, this has not been proven conclusively. 

Car ownership is still growing in almost every country (Newman and Kenworthy, 

1999) and the acquisition of a car presents its new owner with a significant 

improvement in door-to-door speed and comfort for many journey purposes, as 

compared with public transport. Furthermore, the 'go-anywhere' nature of the private 

car opens up vast areas of cityscape that were previously in ble when reliance 

was placed on public transport and walling. Land use inevitably responds to this 

independence. However, as more people acquire cars, congestion increases, at least in 

parts of cities, and this has an effect on locational decisions. However, congested 

roads motivate improvements to bring about significant changes in mean speeds, 

thereby affecting the potential for development. It is thereibre apparent that the land 

use transport interaction, which was the driving force in the early development of 

cities, is still an important factor in transport and land use policies. The M25 London 

orbital motorway is one example of this interaction, and shows dramatically how 

changes in land use can affect travel patterns and influence the need for new transport 

infrastructure - in particular it encouraged decentralisation of employment. Between 

1989 and 1991, an estimated 26 million square feet of office space was deMoped in 

the districts surrounding the motorway, and in 1993 approximately 50 million square 
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feet of office space was awaiting construction or planning permission (KFR 

International Research, 1993). Sites close to the motorway also attracted retail and 

leisure facilities. Such developments generate traffic congestion and inevitably 

undermine the strategic purpose of the original plan. 

Of particular related significance to this research, is the consequent travel behaviour 

and its concomitant impact. Historically, as any urban planning text will testify, a city 

is a node of concentrated functions with very high accessibility. But increasingly, 

technological changes in production, energy, transportation and the information 

technology industry are dramatically reducing the locational advantage of the city, and 

consequently, a huge amount of activity is moving out to suburban locations, (Newman 

and Kenworthy, 1999). 

Historical evidence on the influence of the railways in the 19"' century and on 

development around ports and airports demonstrates the power transport 

infrastructure has had in shaping patterns of land use (Hall, 1992; Kellet, 1969). More 

recently the car and the HGV have not only enhanced the centrifugal tendency initiated 

by other forms of transport, but have spread the means of access rather than 

concentrating it in corridors. According to the Royal Commission on Environmental 

Pollution (1995) such patterns have enabled may ufacturing activities, professional 

services, warehousing/distnöution and housing development to be much more widely 

dispersed. 

Moreover, there is evidence of new growth beyond the suburbs. At first eight, it might 

be expected that this would reduce the transportation problem in the urban 

environment since there would be less travelling into city off, and workers would 
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have a shorter journey to their suburban homes; but research in the USA has shown 

that other factors intervene, see Cullingworth (1997). 

Overall, the pattern of commuting is complex, and as a result, dealing with congestion 

has become extremely difficult. In principle, there are two major ways in which the 

problems can be approached: 

i) seeking to minimise traffic generation through land use planning meamres, and 

H) seeking to control traffic directly through regulatory or economic measures. 

It follows that, since there is a clear relationship between transportation and land use 

(Webster and PaWley, 1990), one way of e vely redwing 1 11 pon problems 

is to impose tighter land use controls. 

From the UK perspective there is now considerable interest among planners to 

integrate land use and transportation planning, primarily to assist in reducing car based 

travel, and hence obtaining sustainable development patterns (Still et al., 1999). As a 

result, the examination of land use and transportation interaction has focused almost 

entirely on how land use patterns affect travel demand, and on which urban forms are 

the most energy efficient (DoE and DoT, 1993; Hall, 1997; Coombe and Simmonds, 

1997). 

Although there is little historical evidence within the UK planning system of 

consistency in the examination of the impact of transport on land use, a transport 

impact study concerning the Newcastle Tyne and Wear Metro was carried out by the 

Transportation Research Laboratory in the late 1980's. This provides an example of an 

interactive study (TRL, 1986). Previous research carried out by Still (1996), found 

that any impacts remained external to the main stream planning practice. 
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In the USA by contrast with the UK, there is overt recognition of the importance of 

transport impacts on land use patterns, and hence on patterns of travel demand (Still, 

1996). For instance, there are legislative requirements to examine these impacts for 

US urban areas failing to meet air quality regulations. Planners must show through 

forecasting that their transport policies will not worsen air quality through any 

mechanism, including land use response. 

3.2 SETTLEMENT MORPHOLOGY AND TRAVEL BEHAVIOUR 

3.2.1 Location and Density Issues 

Factors that influence travel behaviour arise from the emergence of a highly mobile and 

dispersed society together with the locations of development. It is understood that 

patterns of land use also influence travel behaviour and that settlement morphology2 is 

related to the fiequency, distance, speed and mode of travel. The Royal Commission 

on Environmental Pollution (RCEP, 1995) stress that the strength and significance of 

this relationship is a matter of some dispute. Nevertheless there is broad consensus 

that land use planning policies should seek to minimise the need for travel and 

encourage the use of less polluting forms of transport. 

Curtis and Headicar, (1995) claim that there is a proliferation of literature to suggest 

that the location of development is an important factor in reducing the necessity for 

travel. Headicar (1997) shows that location of development close to an existing urban 

area or strategic transport corridors conclusively distorts travel patterns. Settlements 

located within the urban fringe occupy lower levels of self-containnient themselves but 

in terms of travel effects, this is more than offset by the limes with the principal city. In 

the ever-expanding stand-alone settlements, Headicar (1997) noted that more than a 
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quarter of all work journeys are to places outside that settlement. Also, the location of 

developments dose to strategic transport routes has a distorting effect by increasing 

the proportion of very long commuting journeys. It also biases the mode share 

towards the route concerned (Headicar, 1997). 

The significance of interactions between land use and transport has been recognised in 

recent government policy statements which endorse the measures advocated in PPG 13 

(RCEP, 1995). PPG 13 highlights the need to develop linked land uses in close 

proximity to each other using a mixed-use development strategy. It also stresses the 

need to develop along existing transport corridors, particularly public transport 

corridors, and at transport nodes. It is important however, to recognise that although 

these measures may be necessary, they are not in themselves sufficient. In isolation, 

land use planning for example, is essentially a long-term solution in the quest for 

efficiency in travel behaviour - it is a relatively weak tool in the pursuit of immediacy, 

in that it takes longer to manifest itself in its out-turn impact. Appropriate policies may 

be difficult to implement in competitive environments and moreover, an adopted policy 

may have adverse effects on peoples' travel. It is critical that solutions to problems 

arising from traffic growth and congestion must be solved by more direct means 

(RCEP, 1995). Unless the measures advocated in PPG13 are is ed within a 

coherent transport policy fiamework, they are unlikely to achieve the intended effects 

on both the amount and mode of travel. Hence, in the pursuit of efficient and essential 

access between activity bases, it is crucial to take proper account of the many 

interactions between land use and transport within the framework of a sustainable 

transport system. 

2 neMdopmeat aeon, the mix otlma ure. od tre rpeoll c locgim ccaevdop un t in rdetim 10 ý. uv 'bu lwmlu 
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On-the-other-hand, some observers for instance Barrett (1996) would argue that 

residential densities are the most important land use related influence on personal travel 

behaviour. A city's form and land use determine its efficiency in the use of energy, 

materials, water and space. Dense settlement patterns together with mixed land uses 

that are generally associated with European cities are considered more efficient in the 

use of natural resources. 

The density and location of urban activities as well as the provision of infrastructure 

also affect travel patterns and petrol consumption and hence the level of emissions 

from transport. Different settlement and land use patterns have been analysed in 

relation to the pressure on the local and global environment, generated by selected 

cities worldwide (ICLEI, 1993; Lowe, 1991; Newman and Kenworthy, 1989a & b). 

International comparisons of gasoline usage per head in different cities suggest that 

consumption rises at an eng rate as densities fall. This is borne out by Newman 

and Kenworthy (1989a, 1989b) and Newman (1992) who claim that US cities with 

the lowest densities exhibit the highest mobile energy consumption rates. Research 

also shows that European cities are relatively fuel efficient, and those cities with very 

high densities are the most efficient. 

A study conducted by Fouchier (1997) on the impf that urban densities have on car 

use and ownership in Paris, revealed a similar trend to the Newman and Kenworthy 

findings. Density patterns vary considerably between European cities. Low densities 

in city centres occur in cities where de papu} on is linked to the rise in the Central 

Business District (Vandetmotten, 1994). Examples are Brussels and Copenhagen, 

where the core districts have less than 5,000 inhabitants per law. In contrast, high 
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densities in the central city core are characteristic of most Mediterranean cities such as 

Rome and Madrid, with densities higher than 10,000 inhabitants per km2. However, 

as a result of very strict land use regulation and planning controls, high densities may 

also be found in seveial Northern and Western European cities such as Amsterdam 

and Rotterdam. 

Central and Eastern European countries have the highest population densities in the 

core built-up areas, reflecting the bureaucratic physical planning characteristic of their 

former centrally planned economies. Examples include Bratislava, Cracow, Warsaw, 

Moscow and Bucharest. 

Research conducted for the UK government (ECOTEC, 1993) suggests that land use 

policies could reduce projected transport emissions by sixteen percent over twenty 

years. The ECOTEC (1993) study appeared to confirm that differuices in total 

distances travelled per week are largely linked to varying levels of car use and 

Population density. The study also found overall per capita travel distance increases 

for smaller urban areas, most of the increase being by car. 

Metropolitan areas (excluding London) appear to induce the least travel, while smaller 

urban and rural areas are more fuel inefficient and hence unsustainable. Wood et a!. 

(1994)3 suggest that this is because modal split moves towards the greater use of rail 

and bus when densities are is ed, thus car use declines and so does energy 

consumption per capita. However, Owens (1991) infers that the causality link between 

urban denswes and car travvd patterns "rotem difficult to demonstrate because other 

3.4s cited is the Borden Sthool of Planning - URBASSS F. xs jvS smmwy (2002) 
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variables including income, car ownership and the extent of the public transport system 

are co-determinants of travel behaviour". 

According to Cooper et at. (2002), the apparent conclusion based on this evidence is 

that if distance travel led, fuel consumption and emissions are to be reduced, there is a 

need for policies to promote densification, urban compaction and public transport. 

Indeed, Breheny (1996) comments that 'stricter urban containment will reduce the need 

for travel - which is the fastest growing and least controlled contributor to global 

warming - by facilitating shorter journeys and inducing greater supply and use of public 

transport'. 

Breheny (1996) also states that this 'will reduce the use of non-renewable fiiels along 

with harmful emissions. The argument reflects the weight given to concerns over 

global warming in the current passion for environmental sustainability and in turn, the 

concern over the growing contribution of transport to C02, and other pollutants'. 

Nevertheless, there are vociferous dissenters to this view, see for instance Gordon and 

Richardson's (1989) critique of the Newman and Kenworthy's (1989a, 1989b) original 

work. More recently however, Newman and Kenworthy (2000) using new evidence, 

affirm that density appears to be the dominant explanatory variable for the level of 

transport energy use, but acknowledge that other factors are in ortant. 

A review of other UK projects funded under the EPSRC Sustainable Cities research 

programme was undertaken by Eclipse Research Consultants in 1998 (EPSRC, June 

1998). Based on Newman and Kenworthy"s international data set from the 1980's, the 

UK National Travel Survey data and the 1991 UK Small Area Census on travel to 

work; Breheny et al. (1998) slowed that a relatively small link e to between building 
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densities and mobile energy use. Size and density and the accessibility of facilities 

could explain only one third of energy use in their data sets. More cock planning 

will not necessarily reduce traffic volumes. Concentrating employment is a more 

effective way of reducing private vehicle use. 

More compact cities, when appropriately planned, reduce travel needs and provide 

many opportunities for efficient public transport and other forms of energy saving. By 

ensuring the appropriate mixtures of land uses, the availability of local facilities and 

employment, and good quality public transport, the efficiency in levels of transport 

would be significantly increased if the dependence on car travel was reduced and 

balanced communities were encouraged (Banister, 1992). 

Embedded in the Green Paper on the Urban Environment (CEC, 1990) is the strong 

argument for a compact city as the solution to the problems of urban congestion, lower 

energy consumption and lower pollution levels, and for a higher quality of M. In 

viewing the city as a resource that needs to be protected, it goes beyond the focused 

concerns with environmental sustainability and embraces those impacts that impinge on 

the natural e vironnaxt and the quality of urban life. The quality of life in European 

cities has deteriorated as a result of uncontrolled pressures on the environment. In 

addition, the spatial arrangement of urban areas has led to urban sprawl and the spatial 

separation of fimctions. These factors have undermined the compact city, which in 

turn have reduced creativity and the value of urban living. 

The return to the functionally mixed compact city may be a solution to these problems. 

However, it is important to bear in mind that density alone is ia measure of better 

environmental perf rmancx (Stammes and Bourdeau, 1995). Aft bough location and 
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densities clearly influence travel patterns within and between urban areas, the provision 

of services and public amenities within a settlement also influences travel patterns 

through trip frequencies and distances travelled. 

This notion is reflected in the work of Banister (1996) who suggests that high levels of 

self-containment, shorter trip lengths and lower levels of car use are more sustainable 

and as such, a sustainable settlement must combine these qualities. As cited in 

Williams and Banister (1997), the most extensive empirical study of development and 

the provision of facilities/services was carried out by Farthing et al. (1996) supported 

by Winter eta!. (1995). 

Their research showed that the hypothesis local provision of facilities/services leads to 

local use' was upheld; most local facilities were utilised with a twofold advantage, 

firstly, shorter trip lengths and secondly, more trips were made by foot. It was 

concluded that the following eight facilities; food shop, newsagent, open space, post 

office, primary schools, public house, supermarket and secondary schools - should be 

provided in all large housing developments (Winter et al. 1995). However, a statistical 

analysis of the same data set revealed that the provision of local facilities does not itself 

encourage more walking to those facilities (Farthing et al., 1996). The more important 

determinants of mode choice rest with personal and household characteristics. 

According to Williams and Banister (1997) this is where the limits of planning become 

apparent, as proximity alone does not ensure local use. Although provision of local 

services/facilities is a necessary condition for local use, it does not necessarily follow 

that provision leads to use. In practice, people must make a conscious choice to use 

the facilities rather than get into the car and travel to more distant competing facilities 
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(Farthing et al., 1996). This is dependent on peoples perceived needs and 

predisposition towards car use, which cannot be determined by land use policies. 

Modifying land-use patterns will not guarantee transport-energy sayings, but the 

smaller the physical separation, the lower travel needs are likely to be and the more 

feasible it is to meet them by the most environmentally friendly transport modes, 

walking and cycling. The key variables in this relationship at the urban scale are 

density and the degree of mixing of different land uses. Theoretical work, much of 

which was conducted in the aftermath of the oil crisis of 1973 - 74, shows fairly 

unambiguously that as urban density increases, energy use for transport falls, see 

(Clark, 1974; Edwards and Schofer, 1975; Roberts, 1975, Keyes, 1982, and Newman 

and Kenworthy, 1989a & b). According to Banister et ad (1997), density is the most 

important physical variable in determining transport energy, this is also borne out in the 

work of Cooper et ad (2002). 

One way to reduce travel needs is through the mechanism of telecommuting 

(Haughton and Hunter 1994). This may encourage certain types of work to be 

undertaken at home, reducing the need to comnoAe physically between home and 

work.. Likewise, teleshopping and home deliveries may result in journey reductions 

(Ekins et at 1992). The savings in terms of energy consumption, demands for road 

space, urban congestion" and time available for leisure are potentially quite large from 

such advances. In the case of Britain, it has been estimated that teleconmouting would 

decrease national energy consumption by 0.06 percent for every one percent of the 

workforce who tdeoonmýte. According to a British Telecom study (cited by Gibbs, 

1993), this implies a mwdmisation saving on the national energy bill of 6% if every 

single worker takes up telecommuting. 
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Another way to reduce travel needs would be to bring homes, jobs, and services 

together in a relatively compact urban centre, to achieve a high level of accessibility 

with little need for movement. Many studies suggest that concentration of 

development is an energy-efficient form, (Clark, 1974; Edwards and Schofer, 1975; 

Fels and Munson, 1975; Rickaby, 1987 and Roberts, 1975). For a summary and 

assessment, see Owens (1986a; 1990). 

The compact city is being promoted throughout Europe and the UK as a means of 

promoting sustainability. Naess (1993) has described compact city development as: 

-the process of encouraging development to where 
technical encroachments on nature have previously taken 
place. " 

Newman and Kenworthy (1989a, 1989b) indicated the need for more intensive urban 

land use and centralised activity supported by higher densities. Ellän et al (1991) also 

promote the intensification of the use of space in the city with higher residential 

densities and centralisation. In particular they write that planners should aim for 

compactness and integration of land uses in order to attain some degree of "self- 

containment". McLaren (1992) debating the hypothesis "Dilution is no Solution" 

discusses the benefits of high population densities in compact cities. Similarly, Lock 

(1995) is of the opinion that mumsification is a process, which ensures that laced 

already urbanised should be fully utilised before infringing upon Greenfield sites. 

However, Thomas and Cousins (1996) maintain that few of the supporters of the 

compact city describe it as explicitly as its initiative would demand. 

The reputation of the compact city is y widespread and its benefits are finther 

cited by the following authors CEC, (1990); Cooper et aL (2002); Engwick (1992); 
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Jacobs, (1961); Newman in Breheny, (1992b); Newman and Keaworthy, (1989a); 

Owens and Rummy in spy, (1992a) and Sherlock, (1991). 

Research carried out by Cooper et aL (2001b) concludes that land use policies, and in 

particular corridor-based densification linked to improved public transport, can achieve 

very significant reductions in mobile energy consumption and modest reductions in 

stationary energy use linked to residential lay-out design. There are however, a 

number of queries regarding i tensific anon, for instance, Mmnery (1992) poses the 

hypothesis: 

if the current urban form is one which creates difficulties, 
some of these problems are likely to be exacerbated if the form 
is made more dense. ' 

Engwicht (1992) states "congestion and dangerous traffic leads to a worse - not 

better pedestrian environment". The United Kingdom Government is also aware of 

the potentially problematic nature of intensification. Policy and guidance aimed at 

promoting intensification is littered with caution notes. For instance, Planning Policy 

Guidance 3, (PPG3): Housing, WE (1992) recommends that a balance has to be 

struck between the need for development and the interests of conservation. PPG3 

also stresses that sensitive planning control is necessary to ensure that the Cumulative 

effects of redevelopment do not damage the character and amenity of established 

residential areas. 

3.2.2 Implication of Ssbarbanisation for Travel Behaviour 

According to Cullingworth (1997), transportation is the lifeline of the economic 

system. It is the essential means by which activities are linked and made possible, 

being essential not for its own sake, but because it provides access, without which, 

most economic activity could not take place. It is clear that activity and land use are 
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related and as such the pattern of land use is a major determinant of travel behaviour. 

The following hypothesis emerges: 'The greater the dispersal of activity bases, the 

more transportation is required to access them'. Transport however, does not simply 

follow activities; its potential can facilitate (and limit) the development and spread of 

activities. Historically the development of transportation might be described as a 

reflection of both economic and urban development. 

Current worldwide commuting patterns are much more complex than used to be the 

case when employment was concentrated in cities (Cullingwocth, 1997). Today there 

is more commuting from suburbs to suburbs than from suburbs to central business 

districts. This dispersal has been made possible through the flexibility of private car 

travel and since reverse-direction and circumferential coan"ting poses serious 

difficulties for public transport. 

Given that car-ownership in the UK was only two-thirds of the way to saturation level 

in 1997 (IHT, 1997), continued growth in prosperity has resulted and may continue to 

result in a continued rise in the demand for travel, though the nature of demands for 

movement may change. More flexible working and shopping patterns and indeed 

lifestyles gene ally, may lead to less need for commuting and consequently less travel 

at peak periods of congestion (IHT, 1997). Much will depend on effective demand 

management measures, technological innovations - transport telematics, vehicle 

technology, fiul sources and of course, planning policies. 

3.2.3 The Rural Dimension 

With travel playing an increasingly important role in developed society and personal 

mobility having a greater priority, it is imperative that attention is given to theoretical 

considerations of rural travel behaviour that encroach upon this research. Rural 
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transport has attracted insuficient attention among the transport research community 

of the UK in recent years (Courtney et at. 1998). Yet over this same period, many of 

the UK's rural areas have experienced far-reaching social and economic changes. 

With the exception ofNutley's work (1983,1985,1992) and his co-authored work 

with Thomas (1992), Jordan, (1993) and Thomas again (1995) and the work of 

Gillmor (1988) on Irish villages, there is little other local substantive research on rural 

travel behaviour. Moreover, the literature is sparse in the area of sustainability topics 

arising out of nail settlement patterns. Nutleys work on travel behaviour, although 

without reference to issues of sustainability is important as it relates to local issues that 

are in harmony with the scale of rural life and relates to the previous di on on land 

use and transport interaction. Much earlier work by Moseley (1979) on accessibility is 

also important. There are numerous American references but the conflict in scale 

reduces the significance of their findings in relation to the present enquiry - though 

relevant matters of interest will be cited. 

There are numerous publications that make contributions to the overall background of 

travel behaviour, but relate in principal to the null and social geography of Great 

Britain, see for example, Robinson and Bamford (1978), Hornby and Jones (1980), 

Gilg (1985), Waugh (1990) and Cherry and Rogers (1996). 

Phillips and Williams (1984) discuss a dimension of rural Britain where the pattern of 

village life has in many instances remained unperturbed for centuries and theme 

provides an interesting base for comparability. Some of these works discuss issues of 

rural characterisation that will be useful in the context of putitioning 

residents as 'established residents' and 'newcomers'. It would be naive to rule out the 
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civil unrest in Northern Ireland as a contributory factor to the changing travel patterns 

and behaviour in and around the local rural communities. This is borne out by the 

perceptions of the Northern Ireland Affairs Committee (HMSO, March 1996) in their 

discussions on planing, referred to in Chapter Four. 

In an effort to set up a framework that will assist the design of a questionnaire and help 

in structuring any hypothesis, the following key features have been extracted from 

published sources so that a coherent background can be established. Such concepts as: 

spatial mobility, activity behaviour and lifestyle are discussed with a view to distilling 

numerous measurement parameters that will assist both descriptive and inferential 

statistics and inform the definition of travel behavioural. Nutley and 

Thomas' (1995) discussion of spatial mobility is highly relevant and the most recent 

work of related significance. 

3.2.4 Spatial Mobility 

This concept of travel behaviour is concerned with distance and high frequency 

movements from a household, such as daily trips for work, school and low-order 

shopping or weeMy trips for higher-order shopping, health and leisure facilities. These 

are key parameters that are represented in the questionnaire design. From the 

household perspective, mobility is a function partly of choice and partly of the available 

facility for travel Car ownership for example is an instnunext of social division, and 

it cannot be assumed that all members of a household have access to a vehicle. On the 

other hand, public transport services provide some poteriat mobility, so long as bus 

routes or railway stations are close by and boarding the bus is not pc , ed by 

disability. Such factors offer constraints or opportunities in&Wndqg the weber of 

trips made (actual Mobility). It is almost intuitive that the geo patterns of 
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residents' travel is an important parameter and this is borne out by Nutley and Thomas 

(1995) who claim that locations habitually visited and distances travelled by various 

population sub-groups demarcate a characteristic 'activity space', indicating the range 

of economic and social contacts and experiences able to be enjoyed. 

3.2.5 Activity Behaviour -L festyle"ecyde 

The notion of activity programmes, i. e. the set of daily activities that people want to 

perform, has an obvious impact on behaviour (IIIT, 1997). Since people are 

necessarily limited to places and times, Damm (1983) claims that the associated travel 

pattern is secondary to the activities, moreover he refers to Charles River Associates - 

CRA (1982) and Holzapfel (1980) who identify household roles as primary 

determinants of travel behaviour. One of the teams from to Chas River Associates 

(CRA, 1982) approached their research with the perspective that the social 

circumstances in which an individual (or household) lives, should have considerable 

bearing on the opportunities and the constraints faced in malting activity choices. 

Whether one lives alone or with others will affect the opportunities for co-ordination 

and economies of scale regarding necessary household activities as well as fundamental 

travel to 'other pursuits. A married couple with a young pre-school child (or children) 

will generally find itself less mobile than a sinil couple without cbildren or with older 

children who do not require as nmich care. Elderly or retired persons who live with 

younger adults are likely to be more active outside the home than elderly persons 

living with persons roughly their own age or living alone. Compared to an adult living 

alone, a single parent will face both the reduced opportunities for co-ordination with 

other household members and the added constraints on mobility of the presence of 

children. The number of children and the nundxw of adults living together in a 
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household will have an effect on the broad pattern of travel and time use of the 

individual. These observations are ratified by more recent general research (IHT, 

1997). 

There are clear distinctions between workers and non-workers. ff a worker has a 

spouse who works full time, the household's activities will be divided differently than if 

the household has only one worker and hence travel behaviour will be affected. 

Certainly the number of children who do not drive has a bearing on this behaviour. 

Competition for a household's cars increases as the number of licensed drivers per car 

increases and has an obvious impact on travel behaviour (Damm, 1983). Moreover, 

Damm points to the lack of a single theory acceptable to everyone in the cow of 

' activity behaviour and refers to the fact that researchers usually limit hypotheses to 

those which can be easily tested with available data. 

Closely related to the notion of activities (and almost indistinguishable) is the notion of 

lifestyle. Lifestyle is perhaps the most fimdaaeatal motivator of travel behaviour in 

respect of any household or individual within that household. It has become 

increasingly prominent in travel behaviour research. Basically it relates to how 

individuals and hmiseholds allocate time to alternative activities such as work, in-home 

time, and rec eation. More formally, Salomon cited in (CRA, 1982) defines lifestyle 

as: 

`The pattern of behaviour that conforms to the orientation an 
individual has, to the roles of family member, worker and 
consumer of leisure and to the constrained resources available. ' 

Linked with lifestyle is the notion of lifecycle, typically explained in terms of the ages 

of the adult members of a household, the munber and ages of chfidren and marital 

status. CRA (1982) claimed that this was an important variable, especially relevant in 
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household assessments where there were expected changes in size and composition. 

The concepts of lifestyle and lifecycle are important factors in travel-behaviour studies 

since activity patterns vary with differing individual aspirations. The emphasis on 

activities is also consistent with a stratification of travel by trip purpose. Lifestyle may 

have a direct influence on travel frequency, mode, and destination choice and an 

indirect influence bn travel behaviour through its effect on the choice of residential 

location. The important idea here is the linkage between lifestyle, lifecycle roles and 

activities; clearly, activities can give rise to transportation demands. Certain lifestyles 

and stages in the lifecycle might prompt occupants to leave their home and so require 

some form of travel, if only walking. A more home-centred lifestyle, or one which 

revolves about local kinship-ties, generates manch less travel than a lifestyle devoted to 

participation in formal organisations or recreational pursuits. If regularities of lifestyle 

can be identified, this can be a powerful aid to transportation demand analysis (CRA, 

1982). 

3.2.6 The Mode of Cboice 

From an historical perspective it is interesting to look at the interaction of car 

ownership and public road transport participation as this informs intuition and 

knowledge of travel behavioural charac xistics. Moseley (1979) presents a vivid 

illustration of UK trends since the 1940s where in 1950 the public road transport trips 

were seven times greater than car trips. These converged to a break-even-point in 

1967 after which, car trips continued to increase and public t amport trips eonotimied to 

decline, levelling out in 1970. More recant statistics are available from the motion 

of Highways and Transportation (1997). A recent paper by Nutley and Thomas (1995) 

points to the Northau Ireland rural figures for 1981 and 1991 where car ownership 
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has continued to rise over the decade from 73.2% to 77.7%, (a relative rise of 6.1%). 

The corresponding regional average for Northern Ireland rose from 59.9% to 64.5% (a 

relative rise of 7.7% in the same period). This indicates that private car ownership is 

having a significant impact on travel behaviour in Northern Ireland as a whole. 

Incidentally, the UK figure (Moseley, 1979) for rural households averaged out at 70% 

for 1979 which, with extrapolation, is on a par with the Northern Ireland situation. 

Those UK households with two or more cars vary between 15 and 20% of the total. 

There can be no doubt that car ownership rates are the most crucial social divide in 

terms of the propensity to make journeys and peoples' access to fames. All of the 

evidence points to the liberating effect of car availability - and it must be stressed that it 

is car availability and not car ownership that is crucial. 

The chosen transport mode reflects both travel distance and the availability of cars or 

public transport alternatives. Hence, from the study by Nutley and Thomas (1995), 

high proportions walking to local grocery stores represent non-car owners not needing, 

or not able, to use a bus. In the case of journeys to church and public houses, the 

results confirm increasing localisation The dominance of the private car is 

unsurprisi although it is noted that there has been a steady rise in the use by non-car 

Owners of lifts in other peopl& vehicles; it would be of ink to know if this rise is 

matched by a corresponding awareness of issues of austainabifity. Nutley and Thomas 

suggest that the rise could also indicate won with public transport services, 

but when trends presented by Moseley (1979) (F Bure 4.5, chapter 4,1 are observed, it 

could in fact reflect i ng journey lengths. Also of relevance to non-car owners is 

the possibility of using taxis. The use of to xis was a comparatively new devvelopment in 

1989 and has grown significantly since (Nutley and Thomas, 1995). 
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3.2.7 Residential Classification 

While the pubfic-private transport debate is of major concern to the environment and 

given current treads in decentralisation, there is another possible discriminating factor 

that needs to be studied in the context of travel behaviour. The question might be 

posed as to the different travel patterns and lifestyle characteristics of residents who 

have recently relocated and those who have been living in an area for some 

considerable time. These residential classifications are described as newcomers and 

established residents respectively. 

Perhaps in swburbanised villages that predate the Second World War, there may be 

groups of pre-war cominuters who fill a social position between the two extremes. 

The old-established nature of these early commuters has resulted in a sharp social-class 

dichotomy in several such villages, between the owner-occupiers and the council 

tenants (Connell, 1974). In newer suburbanised villages, however, there are also many 

households in the lower socio-economic groups who are not in council houses and 

who have not yet been priced out of the owner occupier market. According to Connell 

(1974), the most recent newcomers to suburbanised villages are from the relatively 

higher socio-economic groups and have high educational status, they are owner- 

occupiers and they are younger than the established households. The problem is, of 

course, with owner-occupier status, which was perhaps a more distmgniskiing factor in 

pre-Thatcherism times. Connell also claims that the spatial separation within 

suburbanised villages is related to the date of house capon and newcomers are 

identified with the more recently constructed estates. Related ouphical findings from 

the present study expressing the relationship between settlement sire, socio-economic 

variables and travel Patterns against the demographic cha ac teristics of the population 
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are discussed in chapters ten, eleven and twelve. This is an area of research, which has 

not been investigated in depth (Williams and Banister, 1997). 

3.3 POLICY INITIATIVES 

3.3.1 A Motivation for Policy 

From the previous chapter it is evident that the energy issues pertaining to 

sustainability have contributed to the growth of environmentally friendly and 

economically efficient means of transport. Towns and cities are major consumers of 

energy (OECD, 1990), and energy systems can not be divorced from the intricate 

patterns of land use coupled with the structure of the urban environment. Cities 

depend on the availability of natural resources. They import water, et gy and 

materials, all of which are transformed into goods and services and ultimately returned 

to the environment in the form of emissions and waste. The high concentration of 

People and activities therefore turn cis into major converters of energy and afortiori 

major contnöutors to environmental change, (Stanners and Bourdeau, 1995). 

On the other hand, it is the same coon of people that provides the unique 

opportunities for economies of scale and resource conservation. Thus, it is within the 

cities that many en irons al problems can be effectively addressed and resolved. As 

Owens (1992) conveys, history teaches that the nature and availability of energy 

resources have inhueneed the distribution of both human and resulting urban 

form. The absence of significant energy constraints over the past century has had the 

greatest impact in much of the developed world, creating an firm n relationship 

between energy costs and the physical separation of activities. 't'hat is, the lower the 

fuel cost, the greater the separation or possibility of won, prooq g the outward 

spread of urban areas at decreasing densities. Urban and e ibwben sealement 

103 



Karen Donegal PhD Thesis Chapter Tree - P'ocesur and Policy 

structures are themselves important determinants of energy demand, especially for 

transport and for space heating in buildings. In the UK, transport and space heating 

account for well over half of the delivered energy needs and, it is estimated by Barton 

(1990) that as much-as 70% of delivered energy may be subject to the influence of land 

use planning. 

3.3.2 Planning Issues 

Although, it is thirty-five years since the publication of the Buchanan report which 

highlighted inter olio the challenges of unrestrained growth in personal travel, it is only 

now 'on a global basis' that the commentary is having the desired impact (Buchanan, 

1963). Despite a period of considerable change in urban transport policy during the 

1980s and early 1990s, society is facing major problems in meeting the still growing 

demand for travel - prompting a reappraisal of transport policy. The mismatch 

between the actual and predicted demand for urban road space, highlighted by the 

publication of the National Road Traffic Forecasts (NRTF) in 1989 (DoT, 1989a) was 

instrumental in heralding the present era where demand management is central to 

transportation planning (IHT, 1997). 

The early 1990s saw a proliferation of local authority associations producing transport 

Policy documents such as, The Association of Metropolitan Authorities (AMA), 1990; 

The Association of County Councils (ACC), 1991; The Association of District 

Councils (ADC), 1991 and the Rees Jef eys Road Fund sponsored report, Transport: 

the New Reelisrn, (Goodwin et al, 1991). Concerns about the direction of transport 

policy were also raised by the professional inswutions, for ale, The Institution of 

Highways and Ton, 0 9) and the new generation of Integrated Transport 

Strategies (May, 1991; and Steer, 1995). The Departments of Eavitmnmeat and 
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Transport in 1994, jointly produced National Planning Policy Guidance (PPGI 3) on 

Transport (DoE/DoT, 1994). As a result of the mid 1990s national debate on 

transport policy, initiated through the DoTs discussion document - Transport: The 

Way Ahead (DoT, 1995c), the green paper Transport: the Way Forward emerged 

setting out the Government's position (DoT, 1996a). 

Over the last few years national transport policy in the UK has been focused on the 

goal of getting people out of their cars and onto public Umsport. Issues of increased 

density and compaction, urban form and structure have also moved centre stage within 

sustainable development policy (DoE/DoT, 1994; DETR, 1998). These patterns map 

broadly onto what in the US has become known as'smart growth', although with more 

emphasis on modal shift. In the case of the latter, policy has singularly famed to 

achieve its goals. Land use initiatives inevitably take longer to manifest a measurable 

return (Cooper et at, 2002). 

Essentially, the fora ulation of policy pertinent to transportation in the UK is set in the 

context of a four-tier hierarchy of influence viz, the European level, the national level, 

the regional level and the local level, (IHT, 1997). 

A new planning system in the UK has called for the implementation of Local Transport 

Plans (LTPS), part of the Goverment's overall strategy for delivering their `Integrated 

Transport Policy'. As such, they form part of a hierarchy of plans and actions reaching 

down from central government through regions to the local level. As the name implies, 

the Local Transport Plans fb m on local transport needs and contain a 5-year strategy, 

with a bid for the capital fiords required, to deliver the needs (Wootton, 2001). 
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The essence of the Government's transport policy is the delivery of a sustainable, 

integrated transport system that will widen travel choices, reduce social exclusion and 

encourage people out of their cars where appropriate. Government says: "The 

objectives contained in a plan must be consistent with the integrated transport policy 

and overarching objectives. These are: 

" to protect and enhance the built and natural environment 
  to improve safety 
  to contribute to an efficient economy, and to support sustainable economic growth 

in appropriate locations 
  to promote accessibility to everyday facilities for at especially those without a car 
  and to promote the integration of all forms of transport and land use planning, 

leading to a better, more efficient transport system. 

The advantage of LTPs is that the Government requires local authorities to develop 

their LIP in partnership with the community since local people know the problems that 

they face better than anyone. The involvement and support of interest groups, 

businesses, neighbowing authorities and local people is essential at all stages of 

transport planning and delivery. Transport and freight operators and users, the police 

and healthcare providers must be involved. 

3.3.3 Laad Use Panning 

Land use planning may be described as a process concerned with the determination of 

land uses, the general objectives of which are set out in legislation (Cullingworth and 

Nadin, 1997). A notable feature of the UK system, is the unusual extant to which it 

embraces discretion, allowing for flexibility of lion. It is in sharp contrast to 

other systems, which aim at reducing such uncertainty. The broad objective of the UK 

system is to regulate the development and use of land in the public imitema. The 

international scene equates with both the European and the US systems where 
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emphasis is placed on the protection of property rights (Cullingworth and Nadin, 

1997). While some appreciation of planning per se is an imperative ingredient of 

transport issues, clearly any attempt to understand the machinery of planning, its 

geographical basis äed its effectiveness, goes far beyond the objectives of this thesis. 

The following paragraphs are intended to give a flavour the intricacies of the 

American, European and UK systems. 

The American system of government, for example, is unlike that of other countries: 

American local government is relatively more complex than, for example, the 

correspond ng European scene; services are supplied by a multiplicity of al hoc, single 

purpose agencies such as planning commissions, boards of education or sewer 

commissions. In consequence a household may exist within the area of many different 

local government units, some of them with different boundaries. Since such agencies 

are separately controlled (and elected), there is no logical reason for them to co- 

operate. Taken together with the very strong role of private enterprise that persists 

within the urban development process, this means that there are many more different 

agencies associated with urban growth and change than in the typical European 

situation. Considerable detail of the federal system as it relates to planning can be 

gleaned from Hall (1992). 

FromtheEuropan pa ve it continues to be as valid in the 1990s as it was in the 

previous three decades in that for large tracts of France and Italy the population is too 

thinly scattered to support modem services, and the many market towns are working 

below par. On the other hand, in urban agglomerations there are housing shortages, 

traffic congestion and long journeys to work. Rising land prices and Iand shortages, 

together with public services that cannot cope, all combine to realise the current 
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agenda. However, the emergence of rural suburbanisation, as an opportunity for 

people and activities from the many agglomerations, has given rural areas a new lease 

of life. However, this has introduced scaring of some of the specialised industrialised 

agglomerations that have suffered severe problems of economic adaptation. Hence, 

the regional map of Europe looks more complex than it did. 

The problem cuts across national frontiers; and, as the European Community 

increasingly practices European wide assistance and controls the actions of its 

governments, the Community also controls many of the resultant sokn ions. However, 

there remain important differences between one country and another, and controls over 

land use and its planning have been more effective in Northern European countries 

' such as Scandinavia, Germany and the Netherlands, than in, for example, Italy. 

By contrast with the US, the current European legislation has compelled these separate 

countries to adjust their policies to overall community requirements, which forbid 

artificial impediments to competition. The EC, therefore, has developed its own 

overall measures to aid regional development, which to date have been geared to job 

creation, with an emphasis on the manufacturing sector. Since however, there are 

unique features associated with each of the European countries, their problems and 

consequent laud use planning now forms the basis of an independent study. Again, 

reference to Hall (1992) will address many ofthe independent features of European 

P 6. 

Returning to the national scene, it is important to recosn se the implication of two-tier 

government within UK planning. The two distinctive fimumm of the British system 

are: 
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i) its centralised nature, with central government having the ability to influence local 

policy through its Planning Policy Guidance, and its role in deciding appeals, which 

can be over matters of substance and not just administrative procedures; and 

ii) the amount of discretion in mating decisions on planning applications. These 

decisions have to take into account central government policy guidance, 

development plan policy, local issues such as access, traffic generation, effect on 

neighbours and any other material consideration. The balancing of these factors 

gives the necessary scope for flexibility mentioned at the beginning of this section. 

Variation can also be generated over time by central government through the 

adjustment of the priorities it gives to development plans and/or central guidance. The 

Planning Policy Guidance approach allows central govt to change planning 

policies very quickly. With regard to transport plan ing, land use planning measures 

are not generally focused on a particular mode of transport. The main role of such 

umstnu is to improve the integration of land use and transportation planning, 

particularly by reducing the need to travel, both in terms of shorter journeys and less 

frequent travel. 

In England, the Planning Policy Guidance on Transport PPGI3, a joint quango 

comprising the Department of the Environment (DoE) and the Department of 

Transport (DoT), documents three essential aims for local authorities' land use and 

transportation planning policies. These are (DoEJDoT, 1994): 

" to reduce growth in the length and number of motorised journeys 
" to encourage alte native means of travel which have less environmental impact, 

viz., wallking, cycling and public transport; and hence, 
" to reduce reliance, in fixture, on the use of private caps. 

PPG13: A Guide to Better Practice (DoEJDoT, 1995b) gives further details of both 

land use and transportation measures that can asda in achieving the aims of sustainable 

development. It sets out a framework for the integration of land use and 
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complementary transportation . Moreover, research is being carried out into 

the implementation of PPG13 (DoEJDoT, 1995a) and initial results indicate that 

PPG13 is having an impact on policy development. Eight land use measures can be 

identified, (DoE/DoT, 1995b), namely: 

" concentrating dense developments within transport corridors 
" increasing development densities 
" altering the development mix 
" reducing parking facilities 
" increasing developers' contributions for transport infrastructure, including public 

transport 
" promoting travel reduction ordinancestcompany transport plans 
" encouraging flexible working hours 

As with Local Transport Plans, the Govenunent has also encouraged the promotion of 

Local Development Plans in an effort to influence national planning guidance and 

provide input into the preparation, monitoring and review of Regional Planning 

Guidance and other Regional Strategies. 

Two key outcomes are: - 

1. an up-to-date set of land use policies 
2. a range of up-to-date information for each District. 

The Local Plan is a statutory document, which provides the basis for a Council to take 

its land use policy decisions, in carrying out its duties as Local Planning Authority. 

Information is used to monitor the plan to ensure that its policies are being 

implemented and kept up-to-date. The land use policies also have an important role, 

contributing to the achievement of a Council's corporate objectives by: - 

" providing the land uselspatial framework for encouraging inward economic 

  protecting and enhancing the physical and built environment and consequently improving the quality of life 
  relating land use policies to other strategies, particularly transportation. 
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Such structural changes in the planning system contribute effectively to the regulation 

of landm use and help co-ordinate activity aimed at achieving sustainable development. 

3.3.4 Land Use and Development Control 

The role of development control is paramount to ensuring that development proposals 

comply with prevailing planning guidance and make appropriate provision for access 

by all transport modes without undue environmental impact. In recent years, transport 

culture has moved away from the implicit assumption of unrestrained traffic growth to 

a much more explicit realisation of the need for each mode of transport to play its full 

part in conservation (IHT, 1997). In consequence, the transportation aspects of 

development control assume a fundamental role in decisions appropriate to any 

development proposal. Professional personnel involved, whether engaged by a 

developer, a local planning authority, an interested party or an objector, need to be 

thoroughly familiar with the procedures relevant to planning and highway legislation. 

Change in land use will often have transport implications, particularly the interaction 

with neighbouring land uses and resulting effects on adjacent transport systems and 

travel behaviour (IHT, 1997). 

The Govt attaches great importance to green belts, which have been a 

fundamental component of Planning policy for some four decades. The purposes of 

green belt policy and the associated development control r set out in 1955 

remain valid today with little modification. The first official proposal was introduced 

by the Greater London Regional P Com ee in 1935, namely: 

'to provide a reserve supply of public open spa es and of 

recreafionA zones and to doh a green belt or gimme of 

open space'. 
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New provisions for compensation in the 1947 Town and Country Planning Act 

followed, allowing local authorities to incorporate green belt proposals in their initial 

development plans. The codification of Green Belt policy and its extension to areas 

other than London'came in 1955 with an historic circular inviting local planning 

authorities to consider the establishment of Green Betts. 

The fundamental aim of green belt policy is to prevent urban sprawl by keeping land 

permanently open. Green belts can shape patterns of urban development at sub- 

regional and regional scale, and help to ensure that development occurs in locations 

allocated in development plans. They help protect the countryside, be it in agricultural, 

forestry or any other use, and moreover, assist in moving towards more sustainable 

patterns of urban development. Planning Policy Guidance - Note 2 (DoE, 1995) on 

Green Belts, outline five purposes of including land in green belts, vik. : To 

1. check the unrestrained sprawl of large built-up areas 
2. prevent neighbouring towns from me ging into one another 
3. assist in safeguarding the countryside from encroachment 
4. preserve the setting and character of historic towns, and 
5. assist in urban regeneration, by encouraging the re-use of derelict and other urban 

land. 

3.4 CONCLUDING REMARKS 

The above sections have focused on the relevant research, both recent and 

historical, in the context of land use planning, transportation and travel behaviour. 

In addition, the focus has been on placing the UK woe in the wider 

European and worldwide context of the demographic changes taring place in 

society. The sections not only highi important issues undýtpimmg the 

research hypotheses, they also facilitate the creation of a typology (Table 3.1) 

that will be used as an aide mimoire in questionnaire &jp related to this and to 

other travel behavioural research. 
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Table 3.1 - Key Words in Travel Behaviour 

Chapter Tluus - P, oc. s, u and Poway 

GLOBAL KEY WORD PARAMETRIC KEY WORD 
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mode 
boom 
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social 
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DiVAUM 
C 
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oacupdiomw S 
na-mm 013 
motivatim 
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. Le"FIES&Otdormhopping 
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x 
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r Faye BYre 
cluw: e. 
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There can be no doubt that an effective transport system is a necessary part of modem 

life. Industry and commercial institutions rely on it, and changing patterns of transport 

have helped shape todays social and recreational lifestyles. In a sense, transport 

growth is a producf of economic growth, whereby higher disposable income means 

greater demand for travel and for goods that need to be transported. But the impact of 

ever increasing levels of transport on the environment is one of the most significant 

challenges for sustainable development. 

At the heart of this challenge lies the continuing forecast directed at long-term growth 

in demand for transport, together with the wide variety and levels of associated 

environmental impacts. It is only through significant social changes or planned 

structural change that a positive impact on sustainability will begin to emerge. Social 

changes, such as changes in attitudes (despite higher incomes) to the use or ownership 

of the private car and structural change, such as changes to trends in the location of 

development. Alternatively, the absence of such changes could mean increasing the 

cost of road travel by raising prices or otherwise by making the car relatively less 

attractive. 

Although land use patterns and processes influence travel behaviour, it is difficult to 

separate their effects from those of income, car ownership, and the availability, 

accessibility and quality of different modes of transport. Development patterns tending 

to increase the need to travel include dispersed acco sod low density 

residential developments at or beyond the periphery of urban areas; for example, 

dormitory or suburbanised villages. Such developments an petted by ease of 

mobility and reinforce car dependency. Suburbanisation is therefore seen as a negative 
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asset to the cu rent aims of sustainability and Errington (1994) cites some of the 

distinctive problems as: 

" the pressure of new development on the existing infrastructure 

" the competing uses of scarce land and above all 
" the substantial social and environmental costs of the commuting lifestyle. 

In order to comprehend fully the likely implications of policies designed to overcome 

these problems, a good deal more needs to be known about the impact of change and 

development in such areas. 

Errington (1994) goes on to say that more needs tobe known about the socio- 

economic structure and travel patterns in rural settlements before policy intervention 

can have a guaranteed effect. 

The European Commission document (EC, 1988) argues that solutions to the problems 

of pressure resulting from modem development, lie in the field of local planning. Local 

planning has the responsibility to arbitrate in cases of conflict over diet potential 

uses of land and to gather the necessary information so that such decisions are made 

with full knowledge of the facts. In this way peri-urban areas will be able to play their 

proper role in relation to the city. Moreover, according to the European Commission 

(1988): 

"The crux of this problem is to keep the countryside intact 
from an environmental point of view, not only so that it can 
fulfil its fimc Lion as a ecological buffer and source of natural 
reproduction, but also to provide it with new and lasting scope 
for devdo t as an area providing recreation and leisure for 
the city-dwellers. " 

Such a view is fotmded in the same green belt philosophy that influenced perl-urban 

areas in the UK and elsewhere since World War II (Elson et at., is93; DoE, 1994). 
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Overall, this chapter has demonstrated that land use planning, transportation and travel 

behaviour are linked by the common focus of sustainability. The following issues draw 

attention to this linkage. 

Land use planning is an important component of policies designed to reduce the 

environmental effects of transport. Its role should be enhanced in relation to the 

planning of transport infrastruchue, especially for new and improved roads where 

travel and environmental implications require land use decisions. It is frequently 

suggested that land use planning policies can influence the demand for travel only in 

the long term. For the most part however, land use patterns change incrementally and 

the average rate of turnover on the built environment is small - of the order of 1.5 % 

per annum (ECOTEC, 1993). In areas of rapid growth, land use patterns can evolve 

quickly affecting travel patterns within only a few years. Even when effects are long 

term, the policies adopted in Regional Planning Guidance and Structure Plans will 

influence patterns of growth and development over several decades. Such 

considerations strengthen the case for integrated land use and trtation planning. 

Developer patterns with the potential to generate less movement reflect the relative 

self-containment of towns or 'urban villages!. Possd, iicties range from city centre 

regeneration to mixed development in moderte-sized urban area or freestanding 

towns. A high-quality built environment need not be travel-intensive. 

Land use policies also have the potential to influence the choice of mode for diflbrent 

journeys, Policies defqp3ed to promote safety, amenity i nd priority for pedestrians and 

cyclists have both a land use and transport dimension and wunplify, on a local scale, 

the need for integrated land use and transport planning. 
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CHAPTER FOUR 

TRANSPORT PLANNING AND SUBURBANISATION 

4.0 PRELUDE 

PROCESSES IN THE BELFAST CITY REGION 

Studying the impact of travel behaviour on sustainabi ity requires an explanation as to 

why there are lots of housing developments taking place in rural towns. This requires 

an understanding of present planning policy and therefore an appreciation of the 

history of planning in NI as it affects the migration patterns that have taken place in the 

process of suburbanisation. The present research is set against the backcloth of a 

sequence of planning events within the recent history of Northern Ireland. Also, the 

various industrial phases that have taken place throughout the current and previous 

centuries have had an enormous impact on the population movements within the 

province and these, in tim, have contributed to the present development patterns. 

This chapter rather than being on planning per se is primarily concerned with issues in 

Planning that have given rise to the reasons for this research. It will remind the reader 

of the key policies and reports without going into detail on the abundance of less 

significant but nevertheless important minor papers and communications relating to 

town and country planning. It is the intention to highlight key planning strategies that 

have had a significant bearing on generic planning within the city region. These 

include: 

" the Matthew Plan - (1964) 

" the Belfast Transportation Plan - (1969) 
" the Regional Physical Developnxmt Strategy - (1975) 
" the Belfast Urban Area Plan 2001- (1987 & 1990) 
" the Planning Strategy for Rural Nord n hula d- (1991) 

" the Belfast Metropolitan Plan 2015 (BMAP) - (2002) 

" the Proposed Regional Transportation Sbategy for Ni - (2002) 
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4.1 HISTORICAL APPRAISAL 

4.1.1 The Economic Context 

Chapter Four-PlowJingBastCQyRsg on 

During the first half of the nineteenth century, the process of industralisation in Belfast 

with its expanding textile . --m actur ng industry and its prominent shipbuilding and 

engineering activities, attracted large numbers of migrants from rural areas within 

Northern Ireland. The second half of the nineteenth century saw Belfast firmly 

established as a major industrial centre with an outstanding linen industry and boasting 

the largest shipyard and largest rope-works in the world (Belfast City Council, 1967). 

Compton, (1986) claims that Belfast can be viewed alongside Glasgow and Liverpool 

as one of the three great industrial centres of Britain that grew up around the Irish Sea 

Basin in Victorian times in response to the same set of general factors. By the end of 

the nineteenth century Bedfast while catering to a population of 350,000, witnessed a 

huge boom in inner city house construction. This was. paralleled by comparable, if not 

higher, planning and construction standards than elsewhere in the UK. Noticeably, the 

planning arrangements avoided the back-to-back layouts of industrial Britain. 

By 1911 Belfasts population had reached 386,000 (Boat, 1995). During the first 

decade of the twentieth century, the city iced little industrial on, but the 

completion of the now City Hall in 1906 was a powetfiul statement and a symbol of 

civic confidence. According to Boal (1995) however, at that time, conflict over Irish 

Home Rule had a delmnsing effect on the industrial and economic will of the city, 

relieved only briefly by the economic boom of World War I. The local economy, 

despite protracted communal strife, continued to thrive until the late 1920s when 

Belfast was des ed the capital city of Northern Ireland - the newly formed province 

of the UK. 
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The worldwide economic slump of the 1930s seriously threatened Belfast's core 

industries. There was a period of two years in the 1930s when Harland and Wolff 

launched no ships. In 1935, the other Belfast shipyard, Workman Clark and Company, 

closed down completely. There was mass unemployment, which enhanced ethnic 

sectarian rivalry and serious city disturbances. These caused major population 

movements and a heightening of residential and religious segregation (Boat, 1995). 

The only major industrial bonus was the arrival of Shorts, the aircraft manufacturers, 

who by 1939 were employing some 6,000 workers. 

World War II, like the 1st World War, gave a new boost to the Belfast aircraft, 

shipbuilding and engineering industries, but with a heavy price. German bombers 

attacked the city in an effort to disrupt production, but in the process damaged not 

only industrial and commercial outlets, but also a substantial number of residential 

buildings. Emerging from the ruins of these attacks, when some 57,000 dwellings 

were evacuated, was the revelation that the inner city housing conditions were 

appal ing. This led to a demand for a potent new housing campaign to complement a 

city that had only constructed two and a half thousand public sector dwellings between 

1918 and 1939. 

Te high k%' s of wartime employment continued into the post-war years, though the 

decline in shipbuilding and lime maniAnctum that had commenced in the 1930s, re- 

emerged, particularly Within the linen industry. British shipbuilding in striving to 

replace tonnage lost during the war, coped mach better than other heavy industries. 

The linen industry cont ad through the 1960s to decline, never effectively 

recovering, while Harland and Wolff wed plans to convert theg shipyard to new 

techniques avoiding the traditional säpway build and lanich. 
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These industrial phases experienced within Belfast correlate closely with the first two 

stages of a model of population change after Hall, (1973). The first stage, 

characteristic of the years up to 1850, can be described as relative urban 

concentration caused by an acceleration in the rate of rural migration to the expanding 

industrial settlements within already established cities and towns. Hall chose the term 

relative concent ation to describe this phase since, although marked by a steady rise in 

the urban proportion, it also saw continued growth in the population of rural areas, but 

at a much slower pace than in the towns. However, after 1850 this gave way to 

absolute urban concentration, the second stage of the model. At first the rural areas 

ceased to grow and then began to suffer actual depopulation; the attraction of the 

industrial conurbations was enormous during this stage and, as a consequence, the 

urban proportion within the total population rose much more rapidly than during the 

first stage. 

4.1.2 The Population of Belfast 

In the nineteenth century Belfast was a densely built-up area almost entirely contained 

within the politically defined city limits. The twentieth century, however, has seen the 

built-up area expand well beyond the political limits and merge with an even more 

extensive area that is not a continuous extension of the older city-, but rather a 

discontnwous urbanised region that is tied to the daditional city, within the recognised 

commuter zone shown in Figure 4.1. 

According to Boal (1995), Belfast's urbanisation can be modelled by concentric areas: 

" firstly, the Care city of Beiert, defined by the city's political boundary 
" secondly the continuously built-up area beyond the core together with the city core 

making up the Bejfr. st Urban Area (BUA) 
. " thirdly the commuter settlements and the BUA make up the regional city. 
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Source: Shaping a ('ih, - Belfast in the Late 2(Y" Century. Frederick ßoal (1995). 
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Figure 4.1 - Belfast Urban Area and Regional City 1995 

The core city witnessed significant growth towards the end of the nineteenth century 

and during the first decade of the twentieth century. The most dramatic decade of all 

was at the later end of the Victorian era, between 1891 and 1901, when the population 

grew by a staggering 93,000. The growth began to decay during the early part of the 

twentieth century, with an eventual loss of population. During the core city's 

population decline, urban development spread beyond the limits of the politically 

bounded city, and the forces of urban population concentration became supplanted by 

those of decentralisation. Compton (1986) suggests that the origin of the reversal in 

population movement from the urban to the rural domain can be traced back to 

technological innovation in the field of urban transport at the turn of the century. For 

the first time, the expansion of public transport systems, based initially on electric 

trams, permitted the separation of place of work from place of residence. It was 
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perhaps this development, more than anything else, that created the conditions for 

suburbanisation (Compton, 1986). 

In 1926, ninety percent of the urban area's population resided in the core city. Little 

change occurred in the 1930s and 1940s. Thereafter, by 1951 the core city proportion 

dropped to 83 percent, 74 percent by 1961, and 60 percent by 1971. Despite a 

boundary extension in the early 1970s, the core city population continued to decline 

and by the early 1990s the core city contained under 50 percent of the BUA 

population. The above statistics provided by Boal (1995) are displayed in Figure 4.2. 

Belfast Urban Area Populations by Year 

Figure 4.2 - Population Change by Year - BUA. 

Boal (1995) states that according to the censuses of 1951 and 1971 the greatest burst 

of suburbanisation into the BUA finge occurred over this twenty-year period. 

Thereafter suburban population growth sharply decreased as urban spread came up 

against a combination of topographic barriers and planning limitations. These phases 

of population movement are referred to as 'Absolute Urban Population Decline' and 

'Absolute Urban Decentralisation or Decline' (Compton, 1986). 

Figure 4.3 below, illustrates the population dynamics of Belfast's Regional City. 
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Swroe: Shaping a City - Bsljast in the Late 200 Centwy, Fredrick Boni (1995). 
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Figure 4.3 - Belfast Regional City Population Change 1926-1991 

It is clear that the core city population starts to decrease from 1951 onwards, this 

process continues throughout the 1960s, almost literally plunging down in the 1970s. 

The effect of the troubles since 1969 has been very significant, acting as a push factor 

for those able to afford to move to more settled towns and areas outside the city, (Ove 

Arup & Partners, 2000). The population of the urban area (BUA) on the other hand, 

maintains a steady climb from the 1920s until 1971 when it reached almost 600,000. 

Thereafter a radical turn-round takes place, with a rapid fall in the 1970s, slowing 

through the 1980s. The BUA decline over these two decades is due entirely to core 

city population loss, during the same period. It is interesting to note that the suburban 

fringe shows slight growth (Boat, 1995). 

During the 1971 - 1991 period, the Regional City as a whole declined in population by 

some seven Percent, almost all of it during the 1970s. It is noteworthy that during this 

same period, while households in the Regional City increased by 15 percent, the 

average household size reduced from 3.3 persons per sehold in 1971 to 2.8 in 
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1991. This pattern is mirrored by the core city decline in contrast to the equally 

dramatic growth in the outer reaches of the regional city. Thus while the core city 

population decreased by 33 percent between 1971 and 1991, the outer regional city 

grew by 39 percent (Boal, 1995). 

The biggest change in the regional city was noted in single person households, with a 

rise of almost 120 percent over the twenty-year interval. Elderly households also 

increased by 35 percent. Thus declining household size and rising personal mobility 

have been as prominent in the province as elsewhere in the country where the general 

processes of socio-economic change has been experienced. 

While the population of the regional city and its constituent parts provides an 

important indicator of change as to what has been happening to Belfast, the number of 

households also plays a vital role, especially when it comes to housing supply and 

demand. Given the current debate on sustainability, the economics of housing supply 

and demand is of particular interest in the context of this research, and moreover, so 

also are the government's projections for the development of additional housing. 

Figure 4.4 shows changes in the population and in the numbers of households between 

Figure 4.4 - Belfast Regional City 1971-1991: Population and household changes. 
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1971 and 1981 for the four segments of the Regional City, viz., the Inner Core, the 

Outer Core, the BUA Suburbs and finally the Outer Regional City. 

4.2 THE PLANNING EXPERIENCE 

4.2.1 Towards a Belfast Regional Plan 

Planning philosophy in Belfast between 1945, the end of WWII, and the late 1960s 

was dominated by three basic themes (Boal, 1995): 

1) In terms of its population and employment, Belfast was becoming too big relative to 
Northern Ireland as a whole. 

2) The physical spread of the city was threatening to engulf surrounding countryside. 
3) The inner-city housing conditions relative to overcrowding and poor state of repair 

were considered to be unacceptable. 

The 1942 Preliminary Report on Reconstruction and Planning prepared by Davidge, 

(1942), for the Northern Ireland Government saw the first public airing of the planning 

objectives that have prevailed in Belfast. This report called on a plan for the central 

business district that would ensure the preservation of a greenbelt as a backdrop to the 

city. The Planning Commission, one of the bodies set up to implement the plan, 

presented a series of proposals in 1945 aimed at decentralising Belfast's industry and 

Population, whilst also indicating the need to limit the physical extent of the built-up 

area. 

Housing conditions in the inner city where also a subject for concern; it was noted that 

much of inner city Belfast was characterised by population deinam as high as 677 

persons per net residential hectare (274 persons/net resideMW acre). Moreover, it was 

extremely difficult to provide good living conditions at such densities, particularly with 

two-storey terrace housing, typical of the housing within immer-city Bam. The 

Commission's solution was to rehouse a proportion of the inhabitants of the bigh- 
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density areas elsewhere. The alternaative, to build high rise blocks of flats for the whole 

population of the area, was deemed to be unacceptable. An article in the Ulster 

Commentary of April 19771, stated that following a detailed social survey on a cross 

section of the population, there was general consensus that no, or insufficient, thought 

had been given to the social or economic effects of redevelopment, namely the high 

rise blocks of flats. The general opinion was that a community needed to include a 

balanced population age-mix and that housing types in development areas should be 

designed to accommodate this. It was also noted that lower levels of vandalism and 

damage were reported around houses or terraces than around flats. 

These concerns were reiterated by the Planning Commission in a subsequent report 

issued in 1951 (Government of Northern Ireland, 195 1), which stressed that Belfast 

was relatively too big and that "all practicable steps should be taken to preserve what 

remains of the green-belt or agricultural zone. " The report also reconsidered the 

housing problem. It was calculated that some 22,000 new dwellings were needed 

almost immediately. However, before any large-scale redevelopment could take place 

in the inner city, there would have to be a steadily increasing outward movement of the 

population. In 1951, the population had in fact reached 444,000 inhabitants, and it 

was envisaged that the core city popes as a whole should be reduced over time to 

about 300,000 people (Boat, 1995). 

During the 1950s, despite an acknowledged need to address a member of major 

planning issues in Bei and its region, the necessary administrad e and legislative 

framework did not support the planning spirit. Little was done either to limit urban 

growth or to tacide the physical infrastructure problems of the inner city. Meanwhile 

1 pars so MBar-es -rio- bm. r cry probbw? 
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the urban area continued to spread, and while the core city was beginning to lose 

population, the continuously built-up area had reached a staggering 564,00 people by 

1961, this being approximately 40 percent of the population of Northern Ireland. It 

was these circumstances that paved the way for the first regional plan for Northern 

Ireland - the Belfast Regional Plan, known as the Matthew Plan, published in 1964. 

4.2.2 Belfast Regional Survey and Plan 

Sir Robert Matthew was commissioned in 1964 to prepare a plan that would 

accommodate and simuýtaneousiy shift the development pressure that was building up 

in Belfast. The aim was to move the increasing development to growth areas within 

the Belfast Region. 

Planning and transportation consultants were appointed to support the effort, 

particularly with regard to urban area details. The detailed p6 proposals were 

prepared by the distinguished firm of architects, planners and engineers, Building 

Design Partnership (BDP, 1969). They noted that population pressure within the 

urban area had become even more severe that that observed by Matthew. 

Matthew's Pig Proposals are summarised as follows: 

1. Set physical limits to the Belfast combation by the delineation of a stopline 
beyond which expansion would not be permitted. The stopline simila to that 
proposed in 1951 was based on natural contours and Matthew argued that it was 
to be held sacrosanct although a review could be undertaken in 1984. 

2. Modernisation, and where necessary, redevelopment of the area within the 
stopline. 

3. The deliberate planning of a number of towns regarded as having the greatest 
potential for growth in the Belfast Region, Antrim, Ballymena, Ba W, 
Carrickfergus, D a/ricak Lwm and Newtaw, xrds. To expand to proportions 
in access of what might have been bested by their past histories of change. 

4. The creation of a New City planned and built to the highest modem standards of 
design and construction, subsequently named Craigavon - to eventually incorporate 
the existing towns of Lurgan and Portadown and have an ultimate population of 
well over 100,000. It was intended to fiilßl the role of oountedmagnet to Belfast. 
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S. The designation of Derry/Londonderry, Coleraine, Omagh, Dungannon, Eniskillen 
and Newry as especially suitable locations for new industry and for the 
accommodation of people (from surrounding areas) who might otherwise tend to 
move to Belfast or even leave Northern Ireland in search of employment. 

According to Hendry (1984), the Matthew Plan may be seen as an attempt to 

reproduce the previous success of the British new towns and town expansion schemes 

without giving due consideration to the true nature of the local problem. Indeed Murie 

(1973), as cited in Hendry (1984), states that the Matthew Report did not give 

sufficient consideration to the trends of residential and industrial location patterns, 

which casts doubt on the relevance of the British new-town model of twenty-years 

earlier. Forbes (1970) claimed that'a weakness of the planning machinery undermined 

part of the Matthew design and moreover there was no formal organisation for 

resettling overspill Population. Displaced families showed a marked fence to 

move to Bangor and Newtownards (the immer growth centres), commuting daily to 

work, consequently encouraging further growth of the Belfast region. The radiating 

motorway system, intended to attract industry westwards beyond the Belfast region 

had the concomitant impact of increasing accessibility to the centre, thereby extending 

the commuting sphere for workers. 

Hendry (1984) argues that the failure of the Growth Centre Policy to: 
i) attain the required dispersal of population and industry, and notably 
ii) for Craigavon to meet its population targets, 

must be viewed in the fighOt of the subsequent worldwide decline in economic activity. 

He nevertheless states that from its inception the plan failed to offer sufficient 

incentives for families to move outside the Belfast Urban Area. Moreover, despite the 

fact that the Regional Plan determined that urban renewal in Belfast would require and 

effective overspill policy, no legislation or formal agreements were iced. 

128 



Karim Dorgan PhD Tens ChapW Four -Planning B. astClyRtgion 

The Matthew plan, like all paradigms, must be judged in the context of its time. It was 

proposed in an atmosphere that was decidedly anti-planning, and in a community 

intensely suspicious of change (Forbes, 1970). The Matthew plan provoked a rigorous 

public debate, whüh continues to bring Northern Ireland planners to public notice. 

The Matthew Plan gave scant recognition to rural physical planning, seeing instead, the 

solution to rural problems as falling within the urban realm in the promotion of growth 

centres. It is almost as if the Belfast Region accounted for all of Northern Ireland with 

the only matters of interest in the rural periphery being that of landscape protection, 

(Caldwell and Greer, 1984). This aspect of rural planning (landscape protection) was 

enabled by the Amenity Lands Act of 1965, which gave government the power to 

designate national parks and areas of outstanding natural beauty. However, as noted 

by Buchanan (1982), emphasis was placed on the latter because national park 

designation entailed a lengthy process involving the more intractable political problems 

of Northern Ireland. 

During the 1960s therefore, physical planning for rural areas got off to an unfavourable 

start. This was compounded by the influence of a Government Circular (56/64) 

concerning the construction of subsidy homes in rural areas (Mi stry of Health and 

Local Government, 1964). The circular also contained the first overall account of the 

role that was to be played by environmental planning in rural Northam Ireland. 

Basically, it reiterated an inventory of general planning prhmilks, originally 

documented in Matthews Interim Report (1961), although not specifically designed 

for rural areas. They were nevertheless to be applied to all rural developments within 

the Belfast Region, and more significantly, as the circular states, "in areas for which 
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the Matthew Report has provided no specific recommendations". These principles 

may be paraphrased as follows: 

" restriction of scattered development 

" restriction of ribbon development 

" preservation of the best agricultural land and natural amenities 
" economy of development costs 
" convenience in relation to communications and places of employment 
" convenience tb social and commercial facilities 

" general planning suitability. 

Whatever their place of origin, most probably in lowland Britain (Caldwell and Greer, 

1984), these principles became articles of faith in the doctrine of physical planning for 

rural areas of Northern Ireland. The precepts of the circular prevailed for fifteen years, 

in spite of the lack of empirical evidence to substantiate their value and applicability m 

the Northern Ireland context. It is a prime example of the wholesale adoption of 

policy guidelines developed for conditions quite different to those existing in Northern 

Ireland, but what is perhaps even more revealing is their broadcast application to rural 

areas both within and beyond the Belfast Region (Caldwell and Greer, 1994). Since 

the publication of the Matthew Report, the history of physical planning in Northern 

Ireland reveals that there has been a slow recognition of and a reticent response to the 

different needs and problems of both the Belfast Region and the rest of Northern 

Ireland. 

Policies for rural development, based on the 1964 prpular, gradually assumed stricter 

interpretation. Not only were the original criteria to be neat, but additionally, an 

application for the erection of dweft in the ade had to be supported by 

evidence of a need to reside Omm (Caldwell and Greer, 19&4). T is required proof 

that the prospective applicant was either: 
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"a farmer or 
" was involved in a primary industry or 
" was in sufficiently poor health or 

ChapterForr- PlanningBdjast City Region 

" proposed special circumstances to warrant a home outside a nucleated settlement. 

Given that certain villages were earmarked for future expansion in the area plans, this 

was considered reasonable by the government. 

Key settlement policy emerged on an and hoc basis for several parts of Northern 

Ireland, but mainly in the Belfast Region. This proved unsatisfactory for a number of 

reasons. For instance, land zoned for private sector housing in key villages was 

seldom available in time to meet demands and was often beyond the budget of the rural 

dweller. Moreover, nual dwellers with additional plots of land were seldom granted 

permission to erect dwellings thereon for their family members. 

4.2.3 The Evolution of a Transport Strategy 

During the period to 1965 little detailed planning was undertaken with reference to 

transport in the Belfast Urban Area. Indeed it wasn't until the Belfast Regional Survey 

and Plan (Matthew, 1964) before official recognition was given to the close inter- 

relationship between the city and its commuter hinterland (Ove Arup & Partners, 

2000). The appointment of Travers Morgan and Partners in 1965 to produce a 

transportation plan for Belfast incorporating past planning decisions, was a landmark 

in planning Beftst's modernisation (Blackman, 1991). They took on board and 

developed major road proposals that were first proposed in 1946 by a body established 

to plan for post war region, the PlomAng Commission. The 1946 plan was 

rejected at the turne for political reasons. Travers Morgan (1969) proposed to link the 

city to the Matthew Plan's growth Cannes in the Belfast Region using an elevated inner 

motorway ring, two ground level ring roads and an upgrading ofthe three existing 
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radial routes to dual carriageways. They noted that the number of private motor 

vehicles in the Belfast Area would treble between 1966 and 1983. 

Inner city housing had to be demolished to accommodate road construction, the 

occupants being rehoused in the growth centres or in blocks of flats and maisonettes in 

the city. According to Wiener (1980), the people bearing the brunt of the road 

schemes were those least likely to benefit from them, since only a minority of inner city 

working class households owned cars. 

In the same year, the Bei Urban Area Plan, prepared by Building Design 

Partnership (BDP) in 1969, was commissioned to incorporate these same road 

proposals in a complementary development plan for Belfast. At that time the 

population of the Belfast Urban Area had increased to 584,000, a rise of 24,000 since 

1961 and some 16,000 short of Matthew's predicted limit of 600,000 by 1981. 

Extrapolation trends suggest that this latter figure would actually be reached by 1969 

and as the growth centre policy was clearly not working, modifications to the stop-line 

had already been accepted. However, hope for the prosperity of Belfast was steadily 

rising and BDP offered a vision of a modeln Belfast with an integrated road network, 

district shopping centres and extensive renewal of inappropriate housing (Hendry, 

1984). 

The Matthew Plan along with the Belfast Transportation Plan unwittingly set the stage 

for a decade of community action in the planning field which paralleled the growth of 

civil rights demonstrations throughout Northern Ireland from the late 1960s onwards. 

Hendry (1984) called it "revolt of the client". The violence and the demands for 

political reforms in Northern Ireland were having a very ý impact on the 
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social, economic and political fabric of society. Furthermore, the direct effects of the 

violence on road schemes were considerable (Ove Amp & Partners, 2001). 

The costs of "planning for the motor car" were identified in 1970 with the demolition 

of areas of unfit housing and the total resettlement of whole communities (Hendry 

1984). During that year, details for the construction of Phase I of the urban 

motorway, cutting across West Belfast to join the ends of the incoming Mt and M2 

motorways, were approved. This development process and the consequent demolition 

programer, brought with it considerable protests from many of the affected indigenous 

communities. In turn a public enquiry (Sandy Row Development Association, 1972) 

on the BDP plan for the Belfast Urban Area was initiated, providing an opportunity for 

the residents to oppose the transportation plan. Compromises were agreed, but in 

general the transportation plan was approved. The inspector's report on the inquiry 

concluded that the case for people affected by the roads did not outweigh 'the benefit 

to the community at large. It recommended that land and funds should not be diverted 

from motorway building to house construction, or the improvement and subsidisation 

of public t ansport (Rutherford Report, 1973). 

Hendry (1984) maintained, that the display of public opposition to the Belfast Urban 

Area Plan could be interpreted as a symptom of the much wider civil and political 

unrest, as a reaction against years of social neglect and a confrontation with remote 

central authority. But, this was arguably the first occasion when a physical plan was 

produced in Northern Ireland based upon an adequate detailed in on of actual 

trends and problems. It was supported with public participation mean that 

anticipated the legislative provision of the 1968 Town and Country ft wing pat for 

England and Wales. However, it was fornulated for the 1960s when money for 
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housing renewal and for urban infrastructure was readily and freely available to combat 

conditions that were then acknowledged as the worst in the UK Furthermore it 

occurred at a time when there were hopefid signs that traditional patterns of sectarian 

segregation within' Belfast were breaking down (Hendry, 1984). 

Although public interest in the 1970s was directed at housing and transportation in the 

Belfast area and not unnaturally upon the civil rights issues which led to radical 

government reform, significant changes were taking place in regional planning policy. 

By 1969 it was clear that the policies promoting employment and population dispersal 

outlined in the Matthew Plan were insufficient in their influence. In the period 1963 to 

69, thirty percent of all new jobs created were located in the Belfast Urban Area, 

whereas twenty percent emerged throughout the counties of Armagh, Tyrone, 

Fermanagh and Deny/Londonderry - the rural west of Northern Ireland. In response, 

the authors of the physical and economic strategies in force at the time, Sir Robert 

Matthew and Professor Tom Wilson, were instructed to prepare a revised development 

policy. This was published as the Northern Ireland Development Programme 1970-75 

(Matthew eta!, 1970) and acknowledged the spread of the Belfast Urban Area to 

include the inner ring of growth towns. It designated Ballymena and Londonderry as 

centres of accelerated growth and retained the concept of key centres distributed 

throughout the rest of Northern Ireland. In outlining its strategy the report exemplifies 

some awareness of the problems Doing rural areas, (Hendry, 1984). It makes specific 

reference to the fact that half of the unfit houses in Northern Ireland were located in 

rural areas. The proposed solution however was seen in Urban term, tör example, in 

the case of housing, by the construction of new estates in the key centres and centres 

of accelerated growth. 
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4.2.4 The Regional Physical Development Strategy 

The Regional Physical Development Strategy (RPDS), 1975-95 (DoENI, 1977) 

announced by the Government in 1975 and adopted in 1997 revised the Matthew plan 

for the early 60s. ' It was designed to concentrate population in Belfast and to focus 

growth within twenty-three key centres of Northern Ireland, but the depressing effects 

on non-listed areas were widely challenged (Blackman, 1991). In addition to these 

twenty-three district towns, certain country towns were highlighted to serve as local 

centres with some larger villages selected for limited expanion. A village selection 

depended upon its possession of adequate existing facilities and its proximity to a 

district town. Also, a number of small villages would cater for very modest housing 

development, primarily to replace unfit homes in the open countryside. The overall 

strategy confirmed the adoption of growth centre concepts for urban areas and key 

settlement policies for the rural community, based on the British model. Never-theless, 

in theory at least, a more even handed distribution of growth points had been 

established, giving cause for measured optimism on the part of those living in the more 

remote parts of the Northern Ireland (Caldwell and Greer, 1984). It is interesting 

given the aim of this thesis, that the question of sustainability does not explicitly 

feature in these plans. 

A feature of the RPDS argues that the declining population of Belfast could be turned 

to advantage in reducing high reside l isl densities thereby improving standards of open 

space and community wes. The Matt ew stopline was no longer a means of 

deconcentrating growth, but a boundary to limit urban sprawl and a means to protect 

the natural setting of the city (RPDS, para. 3.08). Blackman (1991) points to the one 

exception, catholic West Belfast where the combination of political segregation and 
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population growth meant that there was a shortage of land for housing within the 

stopline and therefore a need to develop beyond it. 

It is readily deduced from Table 4.1 that the RPDS maintains a continuing urban bias 

in the future settlement hierarchy. This is particularly noticeable in that the population 

of the district towns was expected to grow by 34 percent (162,000) during the plan 

period, compared with an overall increase estimated at 2.8 percent of the total 

pop on of the province over the same twenty year Period (Caldwell and Greer, 

1984). The relative population in rural areas was accordingly expected to decline by 

an average of 5 percent, and by as much as 10 percent in the more remote districts. 

Table 4.1 - Population Estimates for Urban and Rural Areas 1975 and 1995 

1975 1995 %CLsnge 

pop_ 
% 

plop. 
% 

MOM w. r. t 
Total 

All Urbau Areas (District 1,010,400 66 1,123,000 71 + 11.0 +7.33 
Towns & Bdlbst Utbsn Ares) 
Rural Areas 526,000 34 457,000 29 -13.0 -4.49 
Total - Notthen Ireland 1,536,400 100 1,580,000 100 + 2.8 2.8 net 
District Towns Only 449,300 29 601,500 38 34.0 - 

With an agenda for growth in selected country towns and in some larger verges, to be 

included in subsequent local Plans,, it was perhaps naive to impose that the growth 

would arise out of conside abk population movements from the smWIer settlements 

and from families living in the open countryside. To achieve the targets set for the 

more broadcast growth Win, a cýomple r development control policy on 

reside" devvdopment in the countW" ennraod -A Merorrsdlwm on Residential 

Development Control in Rural Areas, (DoENI, 1976). This policy, was iced as 

2 Derived FYnm: Rr{sionai Pl +Drwlopmvw &r+aýgr ppa 14-15 
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an integral part of the Regional Physical Development Strategy in late 1976 and 

stemmed from won with the District Councils whose unfavourable reaction to 

the initial document was to a large extent responsible for this review (Caldwell and 

Greer, 1984). - 

The policy for controlling residential development in rural areas was basically a 

restatement of earlier guidelines aimed at protecting the ade and its agricultural 

land, yet it recognised rural culture in that people, who due to the nature of their 

employment or personal circumstances, had a right to live in the countryside. - Planners 

had to exercise judgement based on criteria of the same type as outlined in earlier 

circulars and practice notes, and the criteria were to be applied to all rural areas where 

settlement pattern was now explicitly governed by key settlement policy. Exacting 

judgement was to be operative around Belfast and in areas of high scenic quality. 

Planning approvals for residential development outside selected settlements was 

capped, unless prospective applicants could prove their need to live in such areas 

(Caldwell and Greer, 1984). 

As a result of the context outlined in the RADS, and the statutory duty to consult 

District Councils on all applications, the articulation of the poky in greater detail than 

in the 1974 practice notes (Department of Local Government, 1974), provoked 

considerable reaction. This was particularly so in the peripheral rural areas, where due 

to the small size of the rural communities, few villages were likely to be singled out for 

even limited growth. Most in fact would be unlikely to meet the threshold 

requirements implied in the key settlement policy. 

Opposition to the policy led to the demon of the Cockcroft Committee who in 

turn made an extensive inventory of recommendations outlined in the Cockcroft 
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Report, (1978). These recommendations were taken on board by the Department of 

the Environment in a new rural Planting policy3 published in 1978, which took a much 

. more relaxed approach to development in three-quarters of the niral territory 

Following the intröduction of the Department's rural planning policy in 1978, there 

was a significant increase in the number of applications for isolated dwellings in the 

countryside and a certain amount of ribbon development and a consequential increases 

in the number of planning permissions (up by over 100%). Indeed, 25,000 houses were 

constructed in the countryside over the ten-year period 1983-1993. Many were close 

to urban centres and in total they represented one quarter of all houses built in 

Northern Ireland during that period (DoENI, 1993). 

Subsequently a reappraisal of the need for regional plarming brought about the 

publication of A Planning Strategy for Rwarl Northern IreAwd in 1993. 

4.2.5 A PlaoRiog Strategy for Rural Northern Irland 

Unlike any other UK regional planning document, the planning strategy included both, 

strategic objectives for the overall development of the territory and detailed 

development control policies. It considers the complex interrelationships between 

town and country, and through implem ontatiori of strategic objectives 'web to present 

a clear Woos of fidure development of the rural aped. Essentially, the strategic 

objectives are to: 

" protect and enhance the natural and man-made environment 
" meet the future development needs of the rural community 
" facilitate regeneration of the rural economy 
" accommodate change, while maintaining the character of the countryside 
" revitalise rural towns and villages in order to make than more attractive places in 

which to live and work, and finally 
" promote a high quality of design in new development. 

3 DoE NI Policy for the Cc of of Dsvdopmsg n Rohl Aras, Nov. 1971 i MSO, Hit. 
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The area to which the strategy relates excludes the Belfast Urban Area, the adjoining 

towns of Carrickfergus and Bangor, and Londonderry, but inch es and has a 

relevance to all the remaining towns, villages and countryside of Northern Ireland 

(where approely 60% of the regions population live). 

Although the strategy emerged in 1993 a further review of planning policy in Belfast 

was initiated in the late 1980's as part of preparation of a new Belfast Urban Area 

Plan-2001 (DoENI, 1990). This Plan also takes cognisance of rural planning issues 

and sets out a statement of rural planning policy for those areas outside the 

conurbation but which fall within its immediate hinterland (the area contained within 

the outer edge of the grew Belt). 

4.2.6 The Belfast Urban Area Plan 2001 

The BUAP 2001 was prepared under Part III of the Planning (NI) Order 1972 and sets 

out to establish physical development policies for the Belfast Urban Area up to 2001. 

It was published for discussion in 1987 (DoENI, 1987a, 1987b) and in final format 

during 1990. Within it there is a novel set of directions, perhaps more modest than the 

1960s schemes but more optimistic than those of the 1977 Strategy Document 

(DoENI, 1977). The plan not only clarifies both the extent and location of 

development, but rather ambitiously guides public and private agencies in their 

investment decisions relating to land use. Strategic in nature, it sets down the 

framework within which more detailed land use proposals can be resolved within local 

plans and studies. This approach therefore Facilitates flexibility due to any unforeseen 

changes during lengthy plan periods without prejudice to s gic policies, (DoENI, 

1990). The BeMm Urban Area Plan aims to: 

139 



Karen Donegan PhD Thesis Chapter Four - Pla, iqg Bermt City Region 

" maintain and strengthen Belfast's position as the regional centre for Northern 
Ireland 

" create a physical environmental, social and economic framework that will enhance 
the quality of urban living 

" provide an efficient, economic and orderly pattern of development. 

Despite the RPDS envisaging a decline in the BUA population from 560,000 in 1975 

to around 520,000 in 1995, by the time the BUAP 2001 was in preparation the BUA 

population had fallen to 495,000. The BUAP 2001, however, zoned green field sites 

for housing beyond the stopline to accommodate its 'target' population of 520,000, as 

the urban area population was forecast to increase slightly by 2001. This strategy 

demonstrates the flexibility of the Matthew stop-line for the controlled release of land. 

Undoubtedly, the evidence from the 1991 Census, which post-dates the BUA plan, 

gives guarded encouragement to these predictions of modest growth. 

4.3 TOWARDS A REGIONAL STRATEGIC FRAMEWORK 

4.3.1 The City Region 

More recent minor planning documents from DoE (NI) stress the vast physical, social 

and economic changes that have taken place over the past twenty-phis years in the 

Belfast City Region The most profound implications are evident in the Belfast City 

Council Area, but according to (DoENI, 1996) these extend to the whole of the 

Belfast conurbation, the surrounding coup iyside, and to the towns and villages 

beyond. Within the city itse the population of the Belfast City Council area has 

dropped dramatically, the traditional industrial sector has also significantly declined but 

there has been growth in the service sector. Housing conditions in the inner city have 

been transformed, but in the middle-city unsightly 'peace-walls' symbolise the 

prevailing religious segregation. 
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In the wider context of Belfast as a conurbation there has been extensive housing and 

commercial development and there are ins of som industrial expansion. This has 

promoted localised areas of increasing road congestion with concomitant pressure on 

the quality of the'emrironnýent. In the towns and villages of the surrounding region, 

there has been very significam growth, largely to accommodate the movement of 

people from Beffast, and the demand for individual houses in the green belt persists. 

4.3.2 Suburban Growth in the City Region 

The desire to live in the suburbs and on the edge of the city is matched by pressure to 

provide social and physical infrastructure and to identify sites for employment and out- 

of-town shopping. Natural geographical features have tended to direct development 

along a few corridors - on the shores of Belfast Lough; in the Lagan Valley; southeast 

towards Carryduf, eastward towards Newtownards; and through the Carrtmoney gap 

towards Glengormley. Pressure for development is greatest to the south and east of the 

city (DoENI 1996). 

The development limits of the Belfast Urban Area are inter alia, designed to 

protect the splendid setting of the city and to provide a green belt preventing 

the outward sprawl of the built up area. Extensions to the development limit 

have had the objectives of providing new households with a range of housing 

options and of reltSinmg population Urban Area in mipport of 

existing facilities and mature. 

4.3.3 Towns and Vega in the City Region 

The last two decades have wised pmt expansion in the wurounding towns 

and villages in the city region, particularly Bangor, Newtownerds, Lisburn, Antrim and 

Carrickfergus. Existing infrastructure and services in these towns and villages are 
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under strain and some may be nearing the limits of their capacity, making it difficult to 

retain the character which made them desirable in the first place (DoENI 1996). 

The expansion of the ring of towns around Belfast is partly a result of householders 

with the capacity to move, expressing a choice to leave the city. Some of these 

households, and their new generations, might be attracted back to Belfast if jobs, 

education facilities and an attractive environment were available and if transport costs 

and travel times were significantly reduced. 

4.3.4 The Rural Hinterland 

Sustainable development is development that conserves natural resources and protects 

the natural environment from pollution. But it also means development in harmony 

with its natural surroundings. Green belt planning policy is valued and relied upon to 

protect the rural landscape of the city region from pressure for the development of 

individual dwellings. Figure 4.5 illustrates the Belfast Urban Area Plan 2001: Green 

Belt 

Source: The Belfast City Region - Towards and Beyond the Millennium, D0ENI (Jan 1996). 
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Figure 4.5 - Belfast Urban Area Plan 2001: Green Belt 
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4.3.5 The Future Shape of the Belfast City Region 

Fundamentally, the issue is how and where new development is to be accommodated 

within the city region. In taking such decisions, the movement into issues of physical 

and social development which go beyond decisions about the use of land for particular 

purposes, must be recognised. 

The underlying theme of development in the Belfast city region over the last three 

decades has been one of moderating the outward extension of the continuous built up 

area of the Belfast conurbation while accommodating demand in the Mir rounding 

towns. 

In June 1997, the Secretary of State for Northern Ireland, The Right Honourable Dr 

Marjorie Mowlam MP, initiated the process of preparing a Regional Strategic 

Framework for Northern Ireland with the publication of a pamphlet Shaping our 

Future, Towards a Strategy for the Development of the Region (DoENI, June 1997). 

The Belfast City Region Study (1996) was subsumed by this document and in Dr 

Mowlam's forward, she stated: 

"'The challenges facing Northern Ireland are immense and the 
competition from other regions in Europe and beyond is intense. 
Our task is to devise a coherent, integrated said sustamable strategy 
for the development of the region well into the next Century. " 

4.3.6 Regiowd Strategic Framework 

This purpose of this document was to initiate the preparation process for a Regional 

Strategic Framework for Northern Ireland by ideotdying key them that might 

underpin the framework It also explained how o yoae who wanted to become 

involved in the process could play a positive role in shaping the development of the 

region until 2025. The challenge being to devise a stiategy that would: 

143 



Karen Donegan PhD Thesis ChcptsrFour -Planning Be just City Region 

" benefit the community at large 

" influence where and how we live, work and travel in the future 

" engage the community in a debate on the many issues, and 
" provide for the quality of live to which we generally aspire (DoENI, June 1997). 

These issues were drawn up in a discussion paper (a consultative document), which 

was released in November 1997 (DoENI, November 1997) in an effort to stimulate 

public debate, facilitate the widest possible community input and to guide the 

development of the region over the twenty-five year period. The general public was 

encouraged to express its views on the content of the Strategic Framework and was 

given every opportunity to scrutinise and comment on the many issues. These issues 

included: sustainable communities, housing choice, strengthening the economy, 

targeting social need, implications for a divided society, transportation and land use 

and quality of life and environment. A Draft Regional Strategic Framework was 

published in December the following year (DoENI, 1998). It addressed a range of 

economic, social, environmental and community issues - crucial for achieving 

sustainable development and social cohesion in Northern Ireland in an attempt to: 

" provide a strategic planning framework for strengthening the regional economy 
and tackling social disadvantage 

" protect and enhance the physical, natural and man-made assets of the region 
" provide a spatial framework for transport, air and water quality, energy and waste 

strategies and for infrastructure providers and public service promoters 
" provide an overarching strategic framework for Development Plans, and to guide 

public and private investment decisions relating to land use. 

The Department for Regional Development (DRD) appointed a select panel to conduct 

a Public Examination into the Draft Rsgionel Strategic Framework for Nordrah 

Ireland and in February 2000, the outcome was published (DRD, 2000). The 

examination extended over five weeks and the issues previously mentioned were 

debated. It was concluded by DRD, (2000) that: 
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" There was widespread support amongst those who made representations and 
participated at the public examination and all points raised by the public were 
considered. 

" The hub, corridor and gateway framework of the draft Strategy are sufficiently 
flexible to deal with changing social and economic circumstances over the period 
of the plan. It is proposed to upgrade the key transport corridors and associated 
trunk road links connecting the urban hubs (the established service centres for rural 
and urban populations) and to enhance regional gateways to facilitate high quality 
external linkages. The DRD (2000) stress the importance of these changes in 
benefiting everyone in Northern Ireland. 

" The draft Strategy was found to be an innovative approach to strengthening social 
and economic cohesion within the region but agree with the views held by many 
participants that a similarly innovative approach is required in its implementation. 

The Panel set out in their report many recommendations to which the DoE responded 

in April 2000 prior to formulating the final Strategy Document during September 

2001, (DRD, September 2001). During the same year, the Minister for the 

Environment at that time, Mr Sam Foster, enunciated the commencement of work on a 

Development Plan (The Belfast Metropolitan Area Plan), covering six Council Areas. 

The context for this plan is set in place by the Regional Development Strategy, the 

Regional Transportation Strategy and Planning Policy Statements. 

4.3.7 The Belfast Metropolitan Area Plan 2015 

The Belfast Metropolitan Area Plan (BMAP) is ongoing and is currently in its 

consultation stage. It is designed to provide a framework that will guide and control 

future development up until 2015 - covering the council areas of Belfast, 

Carricideergus; Castlereagh, Lam, Newtownabbey and North Down- The BMAP 

Issues Paper released in 2001 (DoENI, Nov 2001) comments that fife in a 

metropolitan area is rarely contained within administrative boundaries (also mentioned 

in earlier literature review chapters of this thesis). Trade and commerce, 

transportation, infiastructure and even daily pattern of travel transcend such 

boundaries. It is only by adopting a holistic approach to planning through the 
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Metropolitan plan (which encompasses the entire built-up area and its immediate 

hinterland), that much of the inter-related social, economic, environmental and 

transport issues can be addressed on a metropolitan wide basis. Some of the issues to 

be considered in the plan include: housing, transportation, employment creation, the 

commercial sector, natural and built heritage, tourism, green belt and the countryside, 

recreation, open 'space and both city and town centres. 

4.3.8 Towards a Regional Transportation Strategy 

The Northern Ireland Transport Poficy Statement: Moving Forward (November 1998) 

was a crucial step towards developing a new transport strategy for Northern Land 

within the context of the twenty-five year regional development strategy. It promoted 

a desire to move away from a transportation system dominated by the private car to a 

more balanced and integrated system, in which public transport together with self- 

propelled modes (cycling and walking) would play a much greater role. 

The ten year Regional Transportation Strategy (RTS) is regarded by the Department 

for Regional Development (DoE, February 2002) to be a vital component of the 

Regional Development Strategy (RDS) where the transportation vision is outlined as 

follows: 

"To have a modern, sustainable, safe transportation system, 
which benefits society, the economy and the environment and 
which actively contributes to social inclusion and everyone's 
quality of life". 

It is proposed that the RTS will support the RDS towards the achievement of a longer- 

term transportation vision, however, if the RTS is to succeed it will require significant 

financial support. 
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The Department of Regional Development issued consultation papers,, the first of 

which is entitled 'Developing a Regional Thmsportation Strategy, (DRD, January 

2001). Public opinion and constructive feedback together with meetings and 

household surveys'paved the way for the second consultation paper'Pnoposed 

Regional Transportation Strategy for Northern Ireland -A Consultation Paper', 

(DRD, February 2002). Nationally, the government's objectives are to: 

" promote a strong economy and promote prosperity 
" provide better protection for the environment and 
" develop a more inclusive society. 
Within this framework the five objectives selected for t ansport in general and for the 

proposed RTS are: 

" environmental impact - to protect the Wilt and natural environment 
" safety - to improve safety 
" economy - to support sustainable economic activity 
" accessibility - to improve access to facilities for those without a car and to reduce 

severance 
" integration - to ensure that all decisions are taken in the context of the 

government's integrated transport policy 

In addition to these five objectives the DRD (Febniary 2002) aim to target social need, 

promote social inclusion and ensure an equitable and balanced strategy across the 

region. 

It has been widely recognised that for many years there has been insufficient 

investment in transport on, remking in poor quality transport iadrastiucture and 

services. The department believes that without a marked increase in the level of 
a 

transportation investme n, the future of the wort economy looks bleak. 

It is perhaps timely that, a Belfast Metropolitan Transport Plan (BMTP) is currently 

being developed by the Department for Regional Development, to provide a local 
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transport plan for the Belfast Metropolitan Area up to 2015. It will set out how the 

Regional Transportation Strategy (RTS) will be implemented in the Belfast 

Metropolitan Area, but will be subject to statutory processes and fiwding availability. 

The BMTP will also support the development proposals in the Belfast Metropolitan 

Area Plan (BMAP), currently being prepared by the DoE. 

The BMTP will form one part of an integrated process for Northern Ireland and the 

BMA. The BMTP is guided by European, UK and Northern Ireland Policy including 

that set out in the 1998 Northern Leland Transport Policy Statement Moving 

Forward'. This statement outlined a strategy for implementing the UK Government's 

White Paper'A New Deal for Transport: Better for Everyone in the special context of 

Northern Ireland. 

4.4 CONCLUDING REMARKS 

With sustainability as the catalyst, it is clear that high quality planning can accomplish 

the sort of change necessary to produce an acceptable balance between the demands of 

essential economic growth and the protection of environmental resources. The 

substantial benefit that can emerge from a quality pluming system can only be achieved 

if there is an opportunity for syntax of oomnaunication about devdopment Proposalls 

and local planning constraints within urban and rural areas. The general public needs 

to see a transparent system in place if their confidence is to be justi ied in the face of 

the current culture of political spin. Basic democratic principles need to be seen to be 

working. Any system will succeed if it is readily understood and supported by sound 

professional judo that is unambiguous in the face of challenge. Perhaps the 

interference of undue presser e from specific interests is an issue that needs to be 

addressed in the syntax. 
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The literature is replete with reports extolling the all embracing nature of the UK 

Planning system in the United Kingdom, yet it has almost totally failed to achieve any 

compatibility of planning aims, and has neglected the chance of producing even the 

semblance of a national land-use policy (Coleman, 1976). Generally, agricultural land 

is being absorbed by the urban 'gold rush' and there are examples of the countryside 

being swamped by rambling urban sprawl. This has an obvious impact on inner city 

development. Many cities in the developed nations are suffering this plight and 

perhaps the high profile now existing for sustainable development will have an 

overarching effect in the pursuit of a solutions policy. How the geodemographics of 

urban and rural population changes impact on future planning policy, both nationally 

and in Northern Ireland, is difficult to forecast. There could easily be renewed 

coon of populations in core areas it in this economic climate, the price of 

energy were to rise dramatically - malting travel prohibitively expensive. In such 

circumstances, the natural response would be for people to seek opportunities that 

would place their homes in close proximity to their place of work. On the other hand, 

technological innovation continues to free up the ties of the work place to specific 

locations and points in the direction of further decentalisation. In respect of the local 

scene, the changing concentration and location of the computer industries within and 

around Belfast, coupled with the high educational resources of the two universities 

makes forecasting the future in the context of travel behaviour almost io ible. It is 

not unreasonable to conclude that with Viability high on the agenda, the fixture 

will be bright for Belfast. But it must be remembered that Belfast is unique in its 

political composition. 

149 



Kamen Donegan PhD Thetis Chapter Fw.. Rssemick Strategy 

CHAPTER FIVE 
THE ANALYSIS FRAMEWORK 

5.0 INTRODUCTORY REMARKS 

This chapter draws on features of the literature review and sets out the overall 

modelling strategy intended, among other things, to test the hypothesis' outlined in 

chapter one. It targets both the theoretical and empirical methodologies that underpin 

the research, which comprises: 

" expert opinion and household surveys 

"a decision model that integrates the respective data sets and 

"a combination of deterministic and statistical decision rules. 

These research elements are used to inform the development of a Houehold 

Sustainabiliiy Index (HSI), which facilitates City Region settlement comparisons by 

ranking households in terms of their travel behaviour sustainability. Ideally, the 

research should look at all key approach routes within the Belfast City Region, viz.: 

" Bangor / Holywood / Sydenham I Belfast route 

" Newtownards / Dundonald / Ballyhackamore /Belfast 

" Comber / Dundonald / Ballyhackamore / Belfast 

" Carrickfergus I Whiteabbey / Fortwilliam / Belfast 

" Temples / Gldngamly / Fortwilliam / Belfast 

" Moira / Knockmore / Fourwinds / Belfast 

" Saintfield I Carryduff / Rosetta / Belfast. 

' (urreif *cub is . L' an am m1bding opma the aim of #dirb . daiel- sod people imusc1. t*My g 
aºviroartnK ßi1 to" ýr. ýoeize dk* Tehd* and a voel -- with J$ 10 ýt. pr kcha 
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However, since the resources for such a broad investigation are beyond the scope of a 

PhD study, the research methodology and its application are demonstrated along the 

Moira / Belfast route, typically representative of major commuter corridors. 

Moira typifies a suburbanised settlement, Knockmore - Lisburn represents a dormitory 

area in the urban fringe, Fourwinds is typically middlelouter city and developments 

within Ormeau Road, Ravenhill Road and Dublin Road are classic examples of 

brownfield developments within Belfast's CBD. 

To determine a hpusehold travel behavioural sustainability index requires a 

methodology that links expert opinion with household travel patterns assessed via a 

household survey instrument. Selection of an appropriate set of travel behaviour 

indicators, to which experts can attach levels of importance, determines the essential 

indicator data required from a household survey. This data is converted into points 

that reflect a household's raw sustainability value and when weighted by the expert 

levels of importance, produces an index of sustainability. 

Those aspects of the research design which include the selection of indicators, the 

weighting of indicators, the questionnaire design, the household survey points scheme 

and the integration of expert opinion with household travel behaviour, comes under 

the heading of multi-attribute decision modelling. Each feature of the design has a 

highly specialised literature, which will be referred to in subsequent chapters as the 

various applications are described. 

The derived household sustainability index is used as a dependent variable in 

subsequent SPSS analysis of variance, which facilitates among other things, settlement 

comparisons and the testing of the overall research hypothesis. The n ibute 

modelling strategy is described in distinct phases as set out in the following section. 
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5.0.1 Phases of the Methodology 

The multi-attribute methodology is set out in five phases, viz., 

Phase 1- the inclusive conceptual phase 

Phase 2- the expert opinion phase 

Phase 3- the household survey phase 

Phase 4- the evaluation phase - data integration 

Phase 5- the statistical phase. 

Chapter FSvs - Research Sdntgy 

These phases outlined in Figure 5.1, are discrete in their purpose but integrated in their 

function and are, in some respects, interactive. Phase 1, which embraces the other 

phases, describes the overall approach to the modelling and refers to the theoretical 

role of each of the remaining phases as necessity demands. It is discussed in more 

detail below. The specific methodology of each remaining phase is described 

separately, with Phase 2 described in Chapter 6, Phase 3 described in Chapter 7, and 

Phases 4 and 5 described in Chapter 9. 

5.1 CONCEPTUALISATION - (Phase One of the Methodology) 

5.1.1 Towards. a Strategy 

The hypothesis demands development of a research design, which permits the 

assessment of location archetypes within a city region. Sustainability in this research 

refers to travel behavioural sustainability. The later part of the stated hypothesis, 

namely, "people in selecting their living enviro anent fa il to lese dwir lifestyle 

and travel patterns with q pr+apriate =inability indicators", will be examined 

directly through a statistical analysis (Phase 5) of the household survey. 
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PHASE 1 

Chapter Five - Research Strategy 

THE INCLUSIVE CONCEPTUAL PHASE 

PHASE 2 

EXPERT OPINION PHASE 

Classic Delphi determination 
of behavioural indicators 

Collection and analysis of 
subjective expert opinion to 
derive weightings for 
behavioural indicators 

PHASE 3 

HOUSEHOLD DATA PHASE 
Design and implementation of 
household survey instrument 
and formulation of points 
scheme 

Collection and analysis 
of household attitudes 

PHASE 4 

EVALUATION PHASE 

5 

STATISTICAL PHASE 

Analysis of combined 
results to test Hypothesis. 

Integration of expert 
opinion and household 
data 

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 

ý. _. J 

Figure 5.1 - Methodology 
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The task of determining a relative sustainability index requires the evaluation, on 

some appropriate scale, of each of the settlements on the approach corridor. Such a 

task presents the researcher with a complex problem due to the lack of quantifiable 

precision and definition in the areas of sustainability, travel behaviour and 

suburbanisation. 

It is not possible to look at each settlement and simply decree that sustainability be 

related to, for example, the minimisation of car ownership. There are other related 

characteristics (which the literature on decision-making calls attributes) linked to 

higher level social, economic and environmental criteria. These attributes need to be 

identified and measured using expert opinion and then integrated into the decision 

making - hence the need to employ multi-criteria (synonymous with multi-attribute) 

methods. 

The literature on Decision Theory is replete with descriptions of these methods of 

multi attribute value technology (MAVT), see for example Goodwin and Wright, 

(1998); Taha, (1997); Saaty, (1996); French, (1988); Bunn, (1984); Edwards and 

Newman (1982); Keeney and Raina, (1976). Multi-criteria evaluation is used to 

assist decision makers in the task of prioritising or selecting from a finite set of 

alternatives with respect to multiple and usually conflicting criteria. It has the very 

practical advantage of being able to handle both quantitative and qualitative data 

simultaneously. When a problem involves two or more attributes, the decision-maker 

must decide on their relative importance before analysing the merits of each 

alternative. 

2 The relatim of evihiMiae to decIioa is wnnmed up by the a mm of 6nm Edwuds a4 Newý"as a mletfe avabm" is not 
the decision as lcd' - is Ibis *ady I`s s bs tin is cmried out by the allrar ad 16s decision sdoos is wnid sit by Ira 

sdedad cRu ts. 
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In the present research situation, which looks at a key southern approach route into 

Belfast, the various settlements - Moira, Knockmore, Four Winds and Belfast's CB[) 

are classified, using the language of decision theory, as alternatives for the purpose of 

sustainability ranking. The mechanisation of multi-criteria evaluation, interpreted 

from the above literature listing, is characterised by this author in Figure 5.2. Here the 

evaluation process (Phase 4) links the expert opinion (Phase 2) and the household 

survey data (Phase 3). 

------------------------------------------------------------------ 

Attributes (indicators) Q 
- PHI ASF 71 

Attribute Weights 
Assessed from 
Expert Opinion 

Decision 
Problem 

Attribute Values 
Derived (often from 
point's schemes) for 

each alternative 

Altematives 

Experts 

Theoretical World of Weights (Experts) Solution based on 

optimal value of PHASE 4 
, 

Fvalnafinn 

Real World of Values (From Surveys) 
It I I, 

1 
1'1 I" I 'l t, 1 1'S 1'n 

Settlement -1 

Settlement -2 

---'O'L Settlement -3 
r -------------------------- 
aý 
i 

Settlement -k 

Figure 5.2 - Characterisation of Multi-attribute Evaluation 

5.1.2 Attributes -A Forma{ Notion 

PHASE 3 
Household 

Survey 

In the previous section it was stated that the characteristics of a decision problem were 

referred to, in decision literature, as the attributes of the problem. For example, if a 

building's safety is a budget consideration, then a decision must be made regarding 

relative weightings of the two primary attributes, say life safe/v and pn"oppertt 
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protection. A warehouse would probably have a much higher rating for property 

protection than say a public assembly building, which would rate life safety on a much 

higher level- 

The most fundamental elements therefore of the characterisation presented in Figure 

5.2 are the attributes, which are key dimensions when it comes to settlement 

comparability. These, just as in the building safety example above, must be decided 

prior to the process and together with any higher level criteria, organised into an 

hierarchical structure (sometimes referred to as a value tree), so as to facilitate the 

judgement process, which will be described in Phase 2. 

In a formal sense (which the reader may choose to ignore), attributes are the 

dimensions along which alternatives are represented (French, 1988). For example, if 

alternatives are to be judged against three attributes, picture these as the three axes X, 

Y and Z shown in Figure 5.3. 

Figure 5.3 - Attnöute Space 

An alternative a with attribute preference valuations or points scores al, aj, as is 

effectively an attribute preference vector (al, a2, a3) in 3-spy ce: al in the X dimension, 

a2 in the Y dimension and cri in the Z dimension. Another alternative b could have 
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value co-ordinates b1, bz, and b3. In Phase 2 it will be shown that this research draws 

on five key attributes, which for each household, yields a 5-dimensional attribute 

preference vector (a,, a2, a3, a4, as). 

The attribute value of each household is determined by means of a points scheme 

applied to data retrieved from a household survey. Attribute preference vectors, 

however do not readily facilitate comparison - this is completed by taking a weighted 

sum of the respective attribute scores using relative weights of importance that must 

be assigned to each of the five attributes. This is necessary because attributes, 

although chosen by experts for their direct relevance, do not have equal merit in their 

representation of the system knowledge. 

Each attribute will rate a degree of importance, but its actual cardinal priority 

(weighted ranking) is seldom obvious. Although a decision-maker familiar with the 

task in hand, might identify intuitively, the ordinal priority, it is usually necessary to 

employ a formal process to arrive at credible weights or levels of importance. Such a 

process may be as informal as the Delphi procedure (Schibe et al., 1975) or as formal 

as the eigenvector technique of the Analytic Hierarchy Process (Saaty, 1980). More 

will be said of these processes in the next chapter. 

The weights are subjective Percentages of importance determined by experts and 

attached to each attribute label. The resulting weighted sums for each alternative can 

be used to rank, screen or choose an alternative. In Figure 5.2 above, ifw, represents 

the subjective weight of attribute i and v, repr PiP- to its preference value in points 

awarded, then wtv, is the weighted or composite score for that particular 

household. For example, consider the five attributes a,, a2, a3, a, 4, as as being Mode 

of transport (Mode), Frequency of transport (Frequency), Location of activities 
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(Location), Household's proximity to public transport (Proximity), Vehicles per 

household (Vehicles) - then the above calculation is represented in Table 5.1. 

Table S. 1- Typical HSI Calculation 

ATTRIBUTES. (NODE FREQUENCY LOCATION PROXIMITY VEHICLES 

TYPICAL POINTS (vv 18.1 16.1 96.8 1.0 50.0 

EXPERT WEIGHTS (wr) 0.216 0.133 0.322 0.193 0.114 

PRODUCT %vi 3.91 2.50 31.2 0.19 3.70 

HSI =E v4,4 43.5 

5.1.3 Adopting a Multi-attribute Model 

Edwards and Newman (1982) list seven primary stages in the adoption of a multi- 

criteria model. These are interpreted and presented below as a concluding summary of 

intent in respect of the conceptualisation phase. 

1. Identify the purpose and higher level objectives of the evaluation - [Phase 2] 

2. Identify the stakeholders, i. e. those who make decisions about policy (the experts) 

and those who are affected by policy decisions (the households) - [Phase 213) 

3. Elicit the relevant value dimensions or attributes from stakeholder representatives, 
and adopting the higher level objectives, create a value tree or analytic hierarchy 

with the attributes at the lowest level of the tree - [Phase 2] 
4. Assess the relative importance of each of the selected attributes - [Phase 2] 
5. Survey each alternative to ascertain attribute values"- [Phase 3] 
6. Aggregate the measures of importance and attribute values - [Phase 4] 
7. Perform sensitivity analysis - [Phase 4] 

The next chapter is devoted to both a theoretical description of the expert opinion 

phase and the outcome of the its' survey analysis. 
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CHAPTER SIX 
ATTRIBUTE SELECTION 

AND WEIGHTING 

6.0 EXPERT OPINION - (Phan Two of the Methodology) 

In this chapter, which identifies with Phase 2 of the methodology, the methods of 

arriving at the research attributes the associated criteria and their respective weights 

are described in detail. The chapter concludes with the deduced consensus weights 

that will be adopted in the evaluation phase of the research, see Chapter 9. 

6.0.1 Seeking Attributes 

The lack of published information on travel behavioural sustainability-linked 

indicators required an extensive literature review of sum (Chapter Two), 

land use planning and transportation planning (Chapter Three) so that, inter alia, a 

preliminary list of relevant indicators could be produced in the context of this 

research. Having thus obtained these indicators, it was necessary to seek expert 

ratification in the choice and relevance of a subset of indicators that would act as key 

attributes and span the decision space. This strategy coincides with Churchill's 

(1995) interpretation of research design, which indicates that this exploratory 

research phase may involve reviewing published data, interviewing knowledgeable 

people and focus groups or investigating literature that dim similar cam. Since 

the primary functions of indicators are to simplify, to quantify and to communicate 

(DoE, March 1996), they are ideally suited to the task in hand - vtz than adoption as 

attributes of evaluation. In the pursuit of arte waif the literature referred 

to above on mild-criteria decision malting suggests a faumework m the form of an 

analytic hierarchy to assist in the task. 
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6.0.2 The Decision Hierarchy 

ChaparSix-Aotbut s 

In simple terms the purpose of a decision hierarchy is to reduce remoteness in the 

decision making of experts. This means, for example, that instead of choosing a 

brand of coffee from a number of alternatives with respect to a fizzy notion of best 

quality, an expert would introduce a layer of attributes such as taste, economy and 

convenience. The process is now less remote, as each alternative is scored with 

respect to each of the intermediate attributes and a final score is aggregated. 

Although the process is more involved, it is much more rigorous and lends itself to 

decision-making problems that can be broken down into a convenient number of 

criteria. The last chapter pointed to the difficulty associated with relating travel 

behaviour sustainability to, for example, a single attribute such as car ownership. 

The problem is clearly more complex and part of this research will focus on the 

selection and measurement of criteria in pursuit of a reliable household sustainability 

index. 

The introduction of decision layers into a decision-making hierarchy is readily 

achieved using generic terminology discussed in Dodd (1993). He refers to the 

uppermost level as the policy or goal level. It is the principal objective or aim of the 

research. Level two comprises a set of objectives, which are really partitioned labels 

of the principal objective. For example, if sustainability were the principal objective, 

then it would have social, economic and environmental labels. Objectives are further 

characterised by a tactics level, which comprises a selection of tactical criteria, see 

Figure 6.1. Typical tactics for achieving objectives could be, land-use planning and 

amenity provision. The fourth level (not shown) comprises the attributes of the 

evaluation process, such as mode, frequency and location. These generic tos will 
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become clear as the actual research hierarchy develops. The operation of an 

hierarchical framework in the determination of weightings will be described later in 

this chapter. 

Level i 
(Policy) 

Lene 1$ 
coaj. cti) 

Level 3 
(Tactics) 

Figure 6.1 - Criteria Levels of the Attribute Hierarchy 

With sustainable development as the undisputed goal in the hierarchy and with 

enviroimnental, economic and social themes ping almost every aspect of its 

description in Chapter Two, it follows that any attempt at its quantification must 

recognise titer respective, contributions. The need to embrace these themes is 

convariently wised by Soussaa (1992), who wrote that sustainable development 

has emerged as a approach to concwx over the environment, economic 

development and the quality of life. Newman and Kerthy (1999), Myerson and 

Rydin (1996) and SDS (1998) all argue that the concept of able development 

should not ignore the integration of its social, economic and environmental features. 
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In particular, SDS (1998) claim that these features should be given equal weight', but 

this assumes a uniformity, that inhibits any flexibility in the consensus of expert 

opinion. For this reason therefore, these features may be thought of as weighted- 

routes to sustainable development and interpreted within the objectives level of the 

hierarchy as, the social criterion, the economic criterion and the environmental 

criterion. 

With travel behavioural indicators characterised by people (the community) and their 

travel patterns it was decd after studying various indicators, to approach the experts 

with the following suggested set of attributes Wz-, mode of transport, i rsehdd 

location, location of activities, trip pwpose, trip frequency and car ownership. The 

tactical criteria, considered to link these attributes with sustainable development, and 

also submitted to the experts, included land use Ping, h'Para on, 

enterprise initiatives, amenity provision, cost effective transport and t rt 

inf ashvcture - see Figure 6.2. 

6.0.3 A Pilot Questionnaire to Experts 

To set the attributes and criteria in context, a pilot questionnaire seeking their relative 

importance was also prepared for each of the selected[ experts, together with a 

diagram of the prototype hierarchy, a roquestlformal letter, preliminary information 

and comments sheets (see Appendix C6-1). 

To offset disparity amongst emmu it was agreed that a classic Delphi process 

(Einstone and Turog 1975) would be adopted. The sine qua neon of the Delphi 

1 As the iaeaiah will thaw, 66 it a he pam. I 
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process is the participation of a group of individuals whose judgements and 

predictions regarding a given subject matter qualify as expert opinion. 

POLICY Sustainability 

Social Aspects Economic Environmental 
OBJECTIVES Aspects Aspects 

Land-use Enterprize Amenity Cost Transport 

TACTICS Plarmhlg Irräalives Provision Effective Infrastnicture 
Transport 

Mode of Household Location Trip Trip Car 

COMPONENTS Transport Location of Purpose Frequency Ownership 
AcMities 

SUB- 
COMPONENTS 

Car 

Bus 

"Train 

Taxi 

Self-prop 

Integrated 

Car Share 

Within 

walking 
distance of 
public 
transport 
facilities 

Within 

walking 
distance to 
local activities 
and amenities 

1)isWnce 

Town 

City 

Shops 

Education 

F. mploym' 

Leisure 

Recreation 

Commerce 

Medical/ 

health 

F. ntertaidt 

Recycling 

Purpose 

Serve 

others 

Daily 

Every other 
day 
Weekly 

Fortnightly 

Monthly 

Annually 

Other 

Car 

availability 

Licence 
holders 

Number of 
can 

Figure 6.2 Prototype Hierarchy 

According to Parker (1972), for any subject matter there is the problem of defining in 

a constitutive way the qualities which characterise those individuals possessing 

relevant expert knowledge. The definition of expert opinion in a given subject matter 

must be made operational so as to enable the actual selection of the required panel. 

For the purpose of this research the construct "expert opinion" will be considered to 

be a belief or judgement that rests upon grounds insufficient to produce certainty, but 

163 



Kar nDoiwganPhD Thesis Clwpt. rSb -AtMbrba 

which has been issued by a person or persons possessed of appropriate skill, 

knowledge and understanding of a particular field of study. 

In this case, the experts were selected from a wide range of relevant occupations 

spanning public and private sector professionals together with academics with relevant 

research skills. Each expert had at least ten years experience and had appropriate 

skill, knowledge and understanding in the combined fields of qty, planning 

and transport. Broadly speaking, the Delphi method is ideally controlled by a co- 

ordinator (the author in this case), who solicits collective specialist and mutually 

exclusive opinions from a number of previously appointed remote experts called the 

Delphi group. The co-ordinator summarises the various opinions as to the global 

consensus or otherwise and feeds this information back to the Delphi group so that 

members can revise or sustain their previous opinions. This process is repeated until 

the co-ordinator is satisfied that opinion has stabilised. 

The literature shows that there is no increase in the quality of information when the 

number of experts exceeds thirty (Dalkey, 1969) and moreover the reliability of 

subgroups of expertise is known to approach an optimum when the subgroup size is 

about ten. For these reasons, the number of experts was kept within manageable 

proportions. Potential experts were contacted directly by telephone or electronic mail 

where numbers. and e-mail addresses were available, otherwise they were contacted 

via postal addresses and invited to participate. In all, twelve experts agreed to co- 

operate and the items of Appendix C6-1 were sent to each. 
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6.0.4 Lessons Learned from the Not 

Ch pwiratz-Aaribrt s 

There was 75 percent feedback with supporting advice and suggestions. It was 

apparent from all of the responses that clarification changes in terminology were. 

required, Particularly in the cow of attributes and criteria. There were indications 

of ambiguity and va ess in respect of the hierarchical interpretaion. Many of the 

respondents emphasised the necessity to carefully define the travel behavioural 

elements of the questiomýsire. It was also evident from some of the comments that 

the expects were not filly aware of what was required in the context of responses to 

the pilot questionnaire. The inference pointed to an abuse of jargon. Some of the 

emerging comments and issues relating to the design of the pilot questionnaire are 

summarised below. 

" To request a respondent to set aside 30 minutes in order to complete the 
questionnaire may hamper response rate and perhaps discourage busy people from 
participating. 

" Will all experts interpret sustainability in the same manner? Provide a set 
definition. 

" Potential for misinterpretation, at level three of the hierarchy, i. e., economic issues, 
social issues and environmental issues. This level produced the most criticism in 
terms of the generality of the terminology, there is a dear need to be more specific. 

" The use of the phrase 'controlling land use planning!, within the questionnaire 
should be replaced by land use pbmn 

" Explanation of hierarchy - very jargonised. 

" Transport infrastructure' was considered unanimously to include 'cost effective 
transport'. 

" The 'household location' attribute (unlike location of activities) was considered 
redundant. as location does not cue for each activity. Easentialy, trips form 
the home that are of primary concern. 

" The sub-attributes illustrated on the lower level of the prototype hierarchy of 
Figure 6.2 were included for two reasons: 
(i) to focus the experts' attention on the pragmatic features identified with the 
behavioural atti bates and 
(ii) to elicit opined views on the direct relevance of the sub tribute choice. 
Notwithstanding suggested changes to the behavioural attnöutee, the sub. 
attributes were not criticised and changes were reflected only in revisions. 
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6.0.5 Towards a Final Questionnaire to Experts 

During the period when the questionnaires were with the experts, the author in 

consultation with supervisors recognised that there was potential interdependence in 

the three variable'attributes, mode, location and frequency. Initially, this gave pause 

for concern as it seemed to conflict with the theoretical recommendation of Keeney 

and Raiffa (1976), that attributes should be preferentially independent. Further 

reading revealed that this situation was not unusual and that the problem could be 

resolved by defining surrogate measures of the attributes (Keeney and Raiffa, 1976). 

This was achieved by recognising that the importance utility of each of the variable 

attributes could be standardised relative to household activities. This permits mode 

and frequency to be related directly to the household activities - location is acitvity 

related by default. 

Watson and Freeling (1982) also discuss the independence condition in respect of the 

attributes. They point out that it is not unusual nor indeed unreasonable to ignore 

preferential independence since in very many practical cases the independence 

conditions are implicit. Furthermore, Saaty (1980) and Epstein and King (1982) 

never refer to the checking of necessary independence conditions for attributes. Also, 

a recent substantial work by Norris and Marshall (1995) on multi-attribute decision 

analysis makes no mention of the condition of independence of attributes. Generally, 

it is clear that in many decision-malting processes, the aggregate errors arising from 

subjectivity alone, outweighs the occasional transgression in respect of pry 

independence. For a thorough academic treatment of the latter, the reader is referred 

to French (1988) and Bunn (1984). 
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After much deliberation and consideration, all of the general comments and issues 

raised by the experts were carefully integrated into the research instrument prior to 

launching the main expert survey. To ensure consistency of interpretation throughout 

the questionnaire, 'it was agreed that a checklist providing definitions of terminology 

should be included. Members of the main expert panel were requested to keep this 

checklist to hand when completing the questionnaire. 

The pilot-responses confirmed the considerable difficulty experienced by experts, in 

discriminating the social, economic and environmental objectives. As a consequence 

of some discussion with OR researchers, in the MSOR2 provision of University of 

Ulster, it was agreed that for this level of the hierarchy, it would be better to employ a 

localised weigboted-scoring method. 

Each objective is subdivided into four easily recognised sub-Altnöutes, each of which 

is directly assessed and a weighted-average obtained. This amendment is embedded 

within the revised questionnaires (Appendix C6-4) sent to the expert panel. With 

regard to the selection and importance of appropriate indicators at the pilot stake, it 

was gratifying to experience the degree of consensus amongst the various experts in 

their respective fields, pointing pedes, to the impact that sustgnability is having on 

the way forward in the 21st century. 

The revised criteria and attributes adopted for the final hierarchical nadel are shown 

in Figure 6.3. The sub-attributes were also modified in accordance with enges to 

the attribute level and these will be discussed in Phase 3. 

2 MA* m *x, 9ldw" god Opel m Re wlL 
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6.0.6 Attribute Weighting 

Chapter Six-Afdibuus 

This section describes the various approaches and strategies employed in the 

determination of the attribute weights. A lay reader might readily ask the question: 

"Why not sinipl ask the experts to rate the percentage importance of each attribute 

directly with respect to sustainable development? " The answer lies with the previous 

discussion on the elimination of remoteness in decision making The aim is to remove 

the remoteness of the policy or goal from the various attributes by introducing 

intermediate objective and tactic levels. 

SUSTAINABLE 
DEVELOPIYENT 

SOCIAL 
FFAT IRFR 

ECONC C EtMOM ENTAL 
FFAT1 IRFR FFATI IRFR 

uwý USE ENTERPRRE AMENITY TRANSPORT 
PLANNING INITIATIVES PROVISION INFRASTRUCTURE 

MODE OF LOCATION FREQUENCY PROXIMITY NUMBER OF 
ACTIVITY OF OF ACTIVITY OF PUBLIC PRIVATE 

TRANSPORT ACTIVITIES TRIPS MADE TRANSPORT VEHICLES IN 
USED BY USED BY BY TO HOUSEHOLD 

HOUSEHOLD HOUSEHOLD HOUSEHOLD HOUSEHOLD 

Figure 6.3 - Revised Decision Hierarchy 

The resulting hierarchy provides a cognitive map of the various levels and, depending 

on the method, forces each decision maker to navigate through the $ vork in a 

particular way. This brings a degree of consistency to the determination of the 

relative importance of the various attributes. In simple terms, rather than elicit the 

weightings of the attributes directly with respect to the goal, they are priorities with 

respect to each tactic; the tactics are prioritised with respect to each objective and 

each objective is weighted with respect to policy (Donegan, et at, 1998). 
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An outline of the methods used to obtain the attribute weightings with respect to 

policy, follows. These methods have a vast and specialised literature within the realm 

of decision theory, and they dictate the format of the questions within the 

questionnaire. Two methods were adopted and used to get a broader spectrum of 

opinion, one uses pairwise comparisons and the other uses direct comparisons. Both 

methods are eakily applied to an analytic hierarchy of attributes and criteria The 

latter method derives from the direct fonruliorr and product of effectiveness matrices 

(Lai and Hopkins, 1989) whereas the former method, known as the Analytic 

Hierarchy Process due to Saaty (1980), derives from the indirect farmatfon and 

product of effectiveness matrices. The aim is to attach subjective weights to each of 

the objectives, tactics and attributes, so that attributes are prioritised with respect to 

each tactic; tactics are prioritised with respect to each objective and finally objectives 

are prioritised with respect to policy. 

Consider the model hierarchy shown in Figure 6.4 and its family of matrices. The 

lower case entries represent column normalised3 numerical decisions on some scale 

appropriate to the adopted method. The number of rows in a matrix corresponds to 

the number of criteria on the given level and the nu ber of columns to the number of 

criteria on the level immediately above. The dimensions of the resulting matrices, for 

the complete hierarchy, permit their consecutive moldplic ion. The matrix product 

A/T ® T/O ® O/P yields an ATTRIBUTES to POLICY vector, which when normalised 

gives the desired attribute weightings vector A/P. 

'Cohn n mUndtoItoväy(cr100%). 
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Policy Level P 
Objectives level 01 02 

Tactics Level TI T2 T3 
Attributes Level Al A2 A3 A4 

Figure 6.4 - Model Hierarchy 

The effectiveness matrices for the model hierarchy take the following form. 

Objectives to Policy Matrix 
P 
roil 01 

02 l02 J 

Tactics to Objectives Matrix 
01 02 

TI til t12 
T2 t21 t22 
T3 t31 t32 

Attributes to Tactics Matrix 
TI 12 T3 

Al an ais a13 
A2 821 an im 
A3 am an a33 
A4 i a42 a43 

a> oIP Matfix 

o=> TFO Matrix 

C> APT Mat fix 

6.0.7 Direct Formation of Lffeetivenau Matrices 

The Fire Engine ing Department of Edinburgh University in its safety assessmat of 

patient areas within hospitals` used an hierarchical array in its ddaminetion of 

attribute weite (Watts, 1995). Dodd (1993) describes the approach, h emafter 

referred to as the Edinburgh model, as the most basic of the direct methods for the 

determination of effiefiveness matrices. A decision maker, using the I, kects scale 

having values from I (least important) to 5 (most important), assesses the importance 

4 Spmraad by the UK Daprfmad of He. dh and SocW Sa vices (1912). 
' Liked, R, A T@dmk e br Um Mm umt äAnked-a Ar chives cfPrycholo p. No, 140, (1932) 
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of each element on a given hierarchical level relative to each element of the next 

highest level and produces a con ponding opinion matrix, which when column 

normalised is an effectiveness-matrix. It is noteworthy that Edwards et a!. (1975) 

have shown that judgements of magnitude, while amenable to semantic scaling (classic 

Liken), 'are best when made ntmnerically'. 

The simplicity of the Edinburgh method has an obvious appeal because of its 

acquiescence with intuition and perhaps, more importantly, it readily accommodates 

the aggregation of mixed opinion. For these reasons, but primarily because of its 

simplicity, twelve out of the eighteen prepared questionnaires were structured in line 

with the Edinburgh method; the other six were fired to facilitate psirwise 

comparisons It was considered that the best information in respect of the expert 

opinion would emerge from the consensus of both direct and indirect results. 

With more than one decision maker involved in the Edinburgh approach, a 

corresponding consensus matrix that summarises all the decisions can be calculated 

using the neighbourhood consensus analyser6. 

The novel concept of neighbourhood consensus is filly addressed in Dodd (1993). 

These point to its advantages over traditional techniques in the pursuit of voting 

profiles; of particular significance is the implicit modelling of the uncertainty of each 

respondent, which is characterised by an uncertainty profile based on the normal 

(Gaussian) distn'ärtion. 

`Caýeeras sallwam MSOR DWwas - UeiMa city cfUb r. 
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The neighbourhood consensus software written by Dodd (1993) offers other 

uncertainty profiles, which were developed as part of a general investigation into 

consensus and are not relevant to this research. One immediate advantage of the 

consensus analyse is its ability to present a pictorial representation, as a summary 

profile, of all the respondents' views. 

The horizontal axis depicts the opinion scale and the vertical on indicates the degree 

of consensus as a percentage. For example, (2.8,0.69) res a focal point of 

consensus at 2.8 in the 1 to 5 Likert range with 69'/" group consensus. This has been 

referred to as definitive consensus (Dodd, 1993). Figure 6.5, ovedea& il ustrates an 

example of screen input in pursuit of the consensus evaluation of a group of experts 

voting as shown, in the range 0 to 5. Results are displayed on the screen after the 

user of the Neighbourhood Consensus Analyser selects the function type button, 

determined by the nature of the required uncertainty profile. Figure 6.6, also overleaf 

illustrates the corresponding consensus profile for the group. 

Of the twelve direct assessment questionnaires, it was decided to partition these into 

two distinct sets of six. One was coded HCI-RG (Relative to the Goal) which sought 

respondents' opinions about the five key attributes in tams of their relative 

importance with respect to each tactic. The other was coded HCI-HI (How 

Important) and sought respondents' opinions of the importance of each tactic with 

respect to each key atmärte. This mix was ddibd etc, as it was an attempt to average 

out any uncertainty of interpretation at the key attribute level. 
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Figure 6.5 - Typical Screen input to Determine Consensus Output 
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Figure 6.6 - Typical Neighbourhood Consensus Profile 

6.0.8 Indirect Formation of Effectiveness Matrices 

Returning to the indirect determination of effectiveness-matrices, a related 

questionnaire was prepared on the basis of the Analytic Hierarchy Process (AEIP) and 

sent to the remaining six experts. The questionnaire format can be inspected in 
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Appendix C6-4-8. The AIP entails the pairwise comparison of every pair of elements 

in any level of the hierarchy, relative to each element in the immediately superior level. 

Pairwise comparisons are quantified by using a scale. Such a scale is a 1-1 mapping 

between the set Of discrete linguistic choices available to the decision maker and a 

discrete set of numbers which represent the importance or weight of the previous 

linguistic choices (Triantaphyllou et at., 1994). For example, relative to each tactic, 

the decision-maker determines all possible pairwise comparisons of the attributes. 

Similarly, for each objective, the decision-maker determines all possible pairwise 

comparisons of the tactics, and so on. The comparisons are made using the scale in 

Table 6.1, modelled on Saaty's (1980) original scale7. 

Table 6.1 - The Saaty Rating Scale 

Rslathe lngw"m er h. i .. a value of 

i and j of egoel importance 1 
i slightly mm imp«tamt then j 3 
i more impottaot dm j 5 
ia lot mo[+e imp xt. nt than j 7 
i ovawbefo ly maße important tbm j 9 

For illustration purposes, consider the model hierarchy in Figure 6.4 and the attribute 

comparisons relative to, say tactic T3. Such comparisons are best displayed in a 

square matrix with entry alF selected from Table 6.1, thus. 

T3 Al A2 A3 A4 
Al iýj ßz ', s aia 
A2 az, az2 

A foty by four 
a. decision matrix A3 a� a2 a. . a, 4 

A4 a41 a. 2 a4, aµ 

7 Tharo it m digs sale ahit w always be d. wifed as the bst or won sale ibr all aw (rimimpiydoo dt aL, 1994} 
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The entries obey Saat}'s reciprocity nile, i. e. each entry ay is matched by a 

corresponding entry ay =1lay and the leading diagonal entries ail are all equal to 

unity. In other words, if the importance of attribute Al compared to attribute A2 

measures all then attribute A2 compared to attribute Al will measure 1/ a12 (= a21). 

Such matrices, referred to by Saaty (1980) as pasitivie reciprocal matrices, are very 

special8 and possess a unique mathematical characteristic that reveals the consistency 

of the decision-maker. 

The mathematical regime is beyond the scope of this thesis, however, certain terms 

and relationships are included here and in Appendix C6-5 for the sake of 

completeness. The reader can safely ignore the formality of the m theonatics since 

public domain software is readily available to perform all the relevant calculations - 

however, an appreciation of terminology is desirable. 

All positive reciprocal matrices have a characteristic munber called a dominant 

eigenvalue denoted by the Greek letter A, which will always be greater than or equal 

to n, the order of the decision matrix (Saaty, 1980). For example the decision matrix: 

1 6 6 3 
1/6 1 4 3 

] 

wticitisoforder4lasacIominmiteienva1ues. =4.35. , The 1/6 1/4 1 1/2 
1/3 1/3 2 1 

1 5 1 

matrix 1/ 5 1 1/ 5 of order 3; has a dominant ei vaIuc . 1= 3. Software anritten 
1 5 1 

by Dodd (1993) also Produces time eigmvah without having to Perform manual 

' They midy ffie a"' candeio. of ine y lmowa. s Se PSMM41fobeeio. d [si, 1901. 
Expat Cboioe hir, USA. 
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calculations. The beauty of these special decision matrices is the fact that upon 

inspection, the closer A is to the order of the decision-matrix n, the better the 

consistency of the decision making. When a number of experts are involved, such 

inconsistencies are smoothed out in the final result. 

Continuing with Saatys mathematical terminology, the reader should note that 

associated with any dominant eigenvalue of a decision matrix, there is a corresponding 

characteristic vector, termed an eigenvoc tor. This vector, which is unique to % and 

the decision matrix, prioritises the attributes or criteria at that level. Figure 6.7 

illustrates the emerging normalised eipw4ec for of attribute weightings relative to 

tactic T3. Normalisation is achieved by dividing each attribute weighting in the 

eigenvector by the sum of the attribute weightings. 

T3 I Al A2 A3 A4 
Al al aZ a3 a4 

A2 as, a2z aý3 au 
A3 a31 

'3l 
a33 a34 

A4 a41 a42 a43 a, 4 

Dominant 
Eid 

a 4 

Normalised 
EigenveMr 

a13 

a,, 

a33 
a43 

Figure 6.7 - Emerging Normalised Eigenvector 

The set of normalised eigenvedors, one for each t ic, is arranged in an ectiveness 

matrix thus 

Attributes to Tactics Matrix 

Ti Ti T3 
AI 811 $12 a13 
A2 a21 an M3 
A3 831 832 833 

A4 ail au a43 

ýar_ý A/T bktrix 
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The final priority vector A/P for the hierarchy is determined as before, namely: 

A/P = A/T ® T/O 0 O/P. A simplified description of the essential acs 

underpinning the AID method is summarised in Appendix C6-5. 

The reason for incorporating the prioritisation method of Saaty (1980) stems firstly 

from the author's close academic association with Dodd's (1993) work on consensus 

and prioritisation in analytic hierarchies and secondly through the work of Shields 

(1991) and his work on the fire safety evaluation of dwellings. However the reader 

must be alerted to certain limitations of the method, which under certain pathological 

circumstances can lead to distortions in priority weightings. Interesting commentaries 

can be found in Belton and Gear (1997), Foreman (1993), Saaty (1997) and 

Stewart (1991). 

6.1 RESULTS OF EXPERT OPINION SURVEY 

6.1.1 Attribute Weights Determined 

In this section the author integrates the exerts' results into the methodology. This 

facilitates the reader by, firstly, preserving the continuity of the theme of Phase 2 and 

secondly, by placing the results here, it elimnums, any distraction from the household 

survey results in Chapter 10. In section 6.0.5 above, a reference was made to the 

pilot-response pointing out the considerable difficulty acpariaiced by experts in 

discriminating the social, economic and enviro l objectives. Consequently, in 

the application of the Edinburgh Modd, for the direct dctaýniination of cf' ctivencss 

matrices, it was agreed to employ a localised scoring method to find the desired 

weights at the Objectims' level. 
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Each objective is subdivided into four expertly agreed and easily recognised sub- 

components Ai, Bi, Ci, Di (for their description, see Question l in either of the 

appendices C6-4-3 or C6-4-4). Fach sub-component is assessed directly and a 

weighted average obtained with the end product of this initiative shown in Table 6.2. 

The procedure used to calculate the weighted average is illustrated after Table 6.2. 

For both the Tactics to Objectives and the Attributes to Tactics results, the reader can 

inspect a specimen consensus profile in Appendix C6-6. Example soßware output is 

shown in Appendix C6-7. 

i able 6.2 - Representative Focal Points of Expert Consensus at the Objectives to 
Policy Level of the I herarchy. 

HCI-HI HCI-RG 
Objectives/Policy 

FP Con Nor/Con FP Con Nor/Con 

SOCIAL Al 3.1 0.689 0.240 4.0 0.666 0.240 
B1 4.1 0.922 0.330 3.7 0.863 0.310 
C1 4.3 0.606 0.215 4.6 0.633 0,230 
D1 27 0.606 0.215 2.3 0.611 0220 

Representative Focal Point 3.602 1.0 3.67 1.0 

Normalised weighting 0.306 0.313 

ECONOMIC A2 45 0.735 0.260 4.1 0.764 0.240 

B2 3.2 0 761 0 260 3.5 0.735 0.230 

C2 19 0.922 0.320 4.1 0.922 0.290 
D2 4.5 0.459 0.160 3.8 0.761 0.240 

Representative Focal Point 3.97 1.0 3.89 1.0 
Normalised weighting 0.338 0.332 

ENVIRONMENTAL A3 4.5 0.735 0.261 3.3 0 528 0.200 
B3 4.9 0 689 0.245 4.5 0.735 0.250 
C3 3.8 0.761 0.270 4.3 0.863 0.300 
D3 3.5 0.630 0 224 4.3 0.711 0.250 

Representative Focal Point 4.185 1.0 4.15 1.0 
Normalised weighting 0.356 0.354 

Nor (on means Normalised Consensus 

HCI-H I Hierarchical Cross Impact - How Important- HC I-R(i I lierarchical Cross Impact - Relative to the Goal. 

The Edinburgh Model results are summarised in Tables 6.3 to 6.8. They are 

categorised under the "How Important" approach and the "Relative to the Goal" 

approach as described at the end of fi6.0.7. 
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I Example of the determination of the representative focal point for the Economic 

ICI-HI weighting: 

(4. sß 0.260) + (3.2 x 0.260) + (3.9 x 0.320) + (4.5 x o. 160) = 3.9ý. 

Hence the effectiveness matrices for Objectives to Policy are: 

0.306 0.3 13 
0.338 for HCI - Hl and 0.332 for HCI - RG. 

0.356 0.354 

Table 6.3 - Representative Focal Points of Expert Consensus at the Tactics to 
Objectives Level of the Hierarchy for "How Important". 

SOCIAL ECONOMIC ENVI RONMENTAL 
Tactics/Objeci Ives FP Con Nor/ 

FP 
FP Con Nor/ 

FP 
FP Con Nor/ 

FP 

Land Use Planning 3.4 0.633 0.23 3.5 0.735 0.22 4.5 0.735 0.27 

Enterprise Initiatives 3.9 0.677 0.26 4.7 0.863 0.30 3.5 0.840 0.21 

Amenity Provision 4.5 0.735 0.30 3.9 0.677 0.25 4.0 0.833 0.24 

Transport Infrastructure 3.0 0.442 0.20 35 0.630 0.22 4.9 0.511 0.29 
NorI I' means Normalised Focal Point 

Table 6.4 - Representative Focal Points of Expert Consensus at the Attributes to 
Tactics Level of the Hierarchy for "How Important". 

LUP ENT INI AM PROV TRA INFRA 
Attributes/Tactics FP Con Nor/ 

FP 
FP Con Nor/ 

FP 
FP Con Nor/ 

FP 
FP Con Nor/ 

FP 
Mode of Transport 3.5 0.735 0.21 3.9 0.512 0.29 3.1 0.677 0.19 4.2 0.761 0.26 

Location of Activities 4.8 0.773 0.29 4.0 0.666 0.29 4.2 0.761 0.26 3.1 0.689 0.19 

Freq. of Activity Trips 2.8 0.616 0.17 1.7 0.602 0.13 3.0 0.520 0.19 2.3 0.603 0.14 

Prox of Public Transport 3.8 0.773 0.23 3.0 0.442 0.22 4.1 0.599 0.26 4.3 0.863 0.27 

No. of Private Vehicles 1.7 0.602 0.10 1.0 0.667 0.07 1.5 0.564 0.10 2.1 0.512 0.13 
Non rv means Normalise cocas s'om1 
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From 'Tables 6.3 and 6.4 the remaining HCI-HI effectiveness matrices are: 

0.21 0.29 0.19 0.26 
0.23 0.22 0.27 

0.29 0.29 0.26 0.19 
0.26 0.30 0.21 

1'/O = and A /'Ir = 0.17 0.13 0.19 0.14 
0.30 0.25 0.24 

0.23 0.22 0.26 0.27 
0.20 0.22 0.29 

0.10 0.07 0.10 0.131 

Hence A/P = 

0.21 0.29 0.19 0.26 0.241 
0.23 0.22 0.27 

0.29 0.29 0.26 0.19 0.306 0.26 
0.26 0.30 0.21 

0.17 0.13 0.19 0.14 D ® 0.338 = 0.16 
0.30 0.25 0.24 

0.23 0.22 0.26 0.27 0.356 0.24 
0.20 0.22 0.29 

0.10 0.07 0.10 0.13 0.10 

This means that from the Edinburgh Model, using the "How Important" (HCI-111) 

questionnaire, the attribute weightings (to 3-dp) and the corresponding rankings are 

as shown in 'f'able 6.5. 

Table 6.5 - HCI-Hl Edinburgh Results for Attribute Weightings 

AT'T'RIBUTE Weighting for HCI-HI Importance Ranking 

Mode of Transport 0.237 3 
Location of Activities 0.260 1 
Freq. of Activity Trips 0.157 4 

Prox of Public Transport 0.243 2 
No. of Private Vehicles 0.101 5 

Table 6.6 - Representative Focal Points of Expert Consensus at the Tactics to 
Objectives Level of the Hierarchy for "Relative to the Goal"_ 

SOCIAL ECONOMIC ENVIRONMENTAL 
Tactics/Objectiv@S FP Con Norm 

FP 
FP Con North 

FP 
FP Con Norm 

FP 

Land Use Planning 3.7 0.528 0.24 4.9 0.524 0.31 4.5 0.840 0.29 

Enterprise Initiatives 3.3 0.711 0.21 4.0 0.833 0.26 3.5 0.459 0.23 

Amenity Provision 4.5 0.735 0.29 2.7 0.606 0.17 3.0 0.666 0.19 

Transport Infrastructure 4.0 0.666 0.26 4.0 0.833 0.26 4.5 0.735 0.29 

. \omi rr nears i\ormansc j ruwi roint 
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Table 6.7 - Representative Focal Points of Expert Consensus at the Attributes to 
Tactics Level of the Hierarchy for "Relative to the Goal". 

LUP ENT INI AM PROV TRA INFRA 

Attributes/Tactics FP Con Nor/ 
FP 

FP Con Nor/ 
FP 

FP Con Nor/ 
FP 

FP Con Nor/ 
FP 

Mode of Transport 5.0 0.510 0.26 3.7 0603 0.26 4.3 0.602 0.23 4.7 0.611 0.22 

Location of Activities 4.8 0.773 0.25 3.3 0.606 0.23 4.4 0.707 0.23 4.9 0.757 0.23 

Freq. of Activity Trips 3.8 0.773 0.19 14 0.458 0.09 4.4 0.707 0.23 4.1 0.764 0.19 

Prox of Public Transport 3.5 0.735 0.18 33 0.528 0.23 25 0.564 0.13 4.5 0.735 0.21 

No. of Private Vehicles 2.3 0.611 0.12 2.7 0.711 0.19 3.5 0.564 0.18 3.2 0.761 0.15 

Nur 1`I' means Nonnahuxd Focal roinl 

From Tables 6.6 and 6.7 the remaining HCl-KG effectiveness matrices are: 

0.26 0.26 0.23 0.22 
0.24 0.31 0.29 

0.25 0.23 0.23 0.23 
0.21 0.26 0.23 

T/O = and A/ T= 0.19 0.09 0.23 0.19 
0.29 0.17 0.19 

0.18 0.23 0.13 0.21 
0.26 0.26 0.29 

0.12 0.19 0.18 0.15 

0.26 0.26 0.23 0.22 X0.24 
0.24 0.31 0.29 

0.25 0.23 0.23 0.23 0.313 0.24 
0.21 0.26 0.23 

1lence A/P 0.19 0.09 0.23 0.19 O 0 0.332 = 0.17 
0.29 0.17 0.19 

0.18 0.23 0.13 0.21 0.354 0.19 
0.26 0.26 0.29 

0.12 0.19 0.18 0.15 0.16 

Thus, from the Edinburgh Model, using the "Relative to the Goal" (I ICI-RG) 

questionnaire, the attribute weightings (to 3-dp) and the corresponding rankings are 

as shown in Table 6.8. 

Table 6.8 - HCI-RG Edinburgh Results for Attribute Weightings 

ATTRIBUTE 

Mode of Transport 

Location of Activities 

Freq. of Activity Trips 

Prox of Public Transport 

No. of Private Vehicles 

Weighting for HCI-RG 

0.240 
0.236 
0.173 
0.187 
0.160 

Importance Ranking 

1 
2 
4 
3 
5 
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A typical result for one of the four experts who returned"' data in respect of the 

indirect determination of effectiveness matrices is given in Appendix C6-8. The results 

are the output from AHP software written by Dodd (1993), and a summary is 

presented below in Table 6.9 where each expert (denoted AHPI, AHP2, etc) is 

identified by an attribute weighting vector. 

Table 6.9 - Individual Expert Weightings Under the Analytic Hierarchy Process 

ATTRIBU' 

Mode of Trans 

Location of Ac 

Freq. of Activi 

Prox of Public 

No. of Private 

AHP 1 AHP 2 AHP 3 ABF 4 AHP 
YE 

Weighting Rank Weighting Rank Weighting Rank Weighting Rank (iM1 

; Port 0.198 3 0.242 2 0.120 3 0.098 4 0.161 

tivdies 0.358 1 0.512 1 0.443 1 0.508 1 0.492 

ty Trips 0.279 2 0.076 5 0.109 4 0.087 5 0.125 

Transport 0.114 4 0.087 3 0.286 2 0.127 3 0.144 

Vehicles 0.050 5 0.083 4 0.042 5 0.180 2 0.078 

The consensus vector is presented in the last column and is the GM (geometric mean) 

of the respective attribute weightings, normalised to sum to 1.0. This is a convenient 

and robust method of obtaining an AHP consensus vector (Tung, 1998). 

Table 6.10 - Final Attribute Weightings Given Under GM/Norm 

ATTRIBUTE AY EP Wts Importance Rel/Goal (IM GM/Norm 

Mode of Transport 0.161(2) 0.237(3) 0.240(1) 0.209130 0.216 

Location of Activities 0.492(1) 0.260(1) 0.236(2) 0.311603 0.322 

Freq. of Activity Trips 0.125(4) 0.157(4) 0.173(4) 0.149896 0.166 

Prox of Public Transport 0.144(3) 0.243(2) 0.187(3) 0.186171 0.193 

No. of Private Vehicles 0.078(5) 0.101(5) 0.160(5) 0.109838 0.114 

For consistency, the final attribute weighting vector shown under GM/Norm in Table 

6.10, is obtained by applying the GM procedure to the AHP consensus vector, the 

"I low Important: HCI-HI" consensus vector (Table 6.5) and "Relative to the Goal: 

} ICI-RG" consensus vector, (Table 6.8). 

10 Six exports were tiimished with the questionnaire shown in. xcndix C6-4-8 
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6.1.2 Sensitivity of Sustainability Indices 

An analysis will be performed in Chapter Eleven to assess the priority sensitivity of 

the mean household sustainability indices for the four areas mentioned in section 5.0.1 

of Chapter Five, nkmely Moira, Knockmore, Fourwinds and Belfast. 

Of the travel behavioural attributes, the household's proximity to public transport and 

the number of vehicles per household are effectively fixed. Households have control 

across mode, location and frequency and for this reason, these attributes are labelled 

variable. The sum of their respective weightings rounds to 69% of the expert opinion, 

hence a sensitivity analysis will be performed on the basis of a change in the variable 

weighting from zero to, say, 90% using the present weighting of 69% to determine a 

graphical fix. The graphical display will show sinwltaneously the changing 

sustainability indices for each of the four areas, but more particularly, it will show any 

weight shift necessary to alter the priority based on the 69% weighting. Clearly, a 

large shift' 1 would indicate low sensitivity and give the user of the model a degree of 

confidence in the expert opinion expressed. 

T is would equate with a large swing in c3W c11 1 vd" is gommallY y. 
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CHAPTER SEVEN 
HOUSEHOLD POINTS SCHEME 

7.0 THE POINTS SCHEME - (Introducing Phase 3) 

In Chapter Five the reader was introduced to the decision-making strategy designed to 

test the hypothesis that suburbanisation is militating against the aims of 

sustainability. Basically, to be able to operationalise the testing of this hypothesis, 

there is a need to develop a wide ranging points scheme, which when applied to each 

surveyed household and coupled with the expert weightings for the five attributes' 

deduced in Chapter Six, produces a household sustainability index (HSI). 

This important aspect of the methodology introduces Phase 3 of the research strategy. 

With the attributes firmly established and their importance weighting determined via 

expert opinion, the multi-attribute evaluation process requires the determination of the 

corresponding household attribute values or scores (see Figure 5.2 in Chapter Five). 

This presents the opportunity to finalise the choice of sub-attributes outlined 

previously in Figure 6.2 of Chapter Six. It also facilitates consideration of just how 

the sub-attributes are to be used in arriving at a household's attribute value score. 

Once identified, the sub-attributes can be threaded into the proposed household 

questionnaire from which the data necessary to evaluate the attribute value scores will 

emerge. It must be recognised that household attribute value scores need to be 

combined with the expert weightings for each attribute in order to evaluate the 

household sustainability index. In essence, the ISSI is a weighted average of the 

Pý asd number äw6idaAiceooe bddara "Mode, lo"a% k«peng, 
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household attribute value scores (remember that the weights sum to unity). The 

reader is reminded of the mathematical formula used in this combination, namely 

s 

HSI =Zw, v, , where for the ith attribute, w1 represents the expert weight, vi 

represents the corresponding points score (or household value score) and w1 =1. 
r-1 

The HSI is simply a performance measure of travel behaviour sustainability for a 

particular household. Each household in every surveyed settlement class is awarded 

an index of sustainability, which facilitates inter-settlement comparisons. 

Points schemes are common in applications of decision-theory, see for example, Cole 

(1997), Watts (1995), Doxsey (1994), Prior (1993) and Stollard (1984). Their 

combination with the opined weights, determined in Chapter 6, will decide the 

household sustainability index (HSI) for each surveyed household. The remainder of 

this chapter addresses the value (or points) system. 

7.0.1 Points Valuation - Subjective Scoring Methodology 

The five attributes agreed in Phase Two, create 'stepping stones' for the designs of 

both the pilot instrument and the final household questionnaire. Each attribute is 

valued on the basis of points awarded to the sub-attributes, which are illustrated in 

Figure 7.1, revised from Figure 6.2 on the basis of expert feedback. 

The scoring methodology will be described for each attribute, which when set against 

a given household, guides the choice of measures to take and the judgements to make. 

According to Edwards and Newman (1982), the number attached to an attribute for a 

given household is simply a location measure (not to be confused with the Location 

attribute). Such a measure is based on a "points scheme" devised to identify with a 

value or utility score on a common scale. In this research, the scale increases 
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monotonically, ranging from 0 (no value) to 100 (optimum value), where a higher 

score identifies with greater sustainability, i. e. more is better. Essentially, each 

household has the potential to receive a maximum of 100 sustainability points for 

each assessed attribute and therefore a maximum HSI of 100 (since the sum of the 

five weights is 1). This will be discussed further in chapter nine. 

1 
ATTRIBUTES 

MODE OF 
ACTIVITY 

TRANSPORT 
USED BY 

HOUSEHOLD 

I SUB-ATTRIBUTES 

Mode Distance 
(Nfiles ) 

Frequency 

Car Actual distances Daily 
Motorcycle (d) provided by Weekly 

Taxi respondents Fortnightly 
Bus Monthly 

Train Zero Frequency 
Bicycle 
Walk 

Zero Mode 

Duration 

Non Response 
t>_20 

15_51<20 
10<_t<15 
5<_t<10 
0<_t<5 

No. of Cars 

and Licences 

n 

4 
3 
2 
1 
0 

Figure 7.1 - Attributes and Accompanying Sub-Attributes 

7.0.2 The Implication of Non-participation in Activities 

The behavioural nature of this study makes it imperative that the category no 

involvement in an activity is properly integrated into the points scheme. Non- 

participation in an activity is the key to standardisation with regard to comparability. 

In this model, it is axiomatic that a household displaying no involvement in an 

activity is considered to be more sustainable, with respect to travel behaviour, than a 

corresponding participating household. For example, the household with no children 

participating in education, is clearly more sustainable with regard to that particular 

activity than those households having children attending an educational establishment. 

LOCATION OF FREQUENCY PROXIMITY NUMBER OF 
ACTIVITIES OF ACTIVITY OF PUBLIC PRIVATE 

USED BY TRIPS MADE TRANSPORT VEHICLES IN 
HOUSEHOLD BY TO HOUSEHOLD 

HOUSEHOLD HOUSEHOLD 
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The same is true for any activity. Hence, for consistency, household comparisons will 

be made over a fixed set of activities - viz, bulk shopping, occasional shopping, 

leisure, entertainment, health/medical, business, worship, education and employment. 

The household for-example that does not participate in travelling to a place of worship 

will be given 100 points by default (an example evaluation will be presented in Table 

9.1 of Chapter Nine). Mode of transport used in travelling to activities, frequency of 

activity participation and location of activities are graded accordingly. This 

mechanism of demarcation in the scoring process is an important factor in the 

discrimination of travel behaviour sustainability as it helps identify segments of the 

population with respect to both their stages in the lifecycle and in their lifestyle 

characteristics. The points allocation for each attribute is decided on the basis of that 

attribute's contribution to the model as a whole - travel behavioural features being 

ranked in terms of their contribution to sustainability. In certain situations, 

normalised raw data provides the natural ranking, whilst for others, expert opinion 

was solicited in an informal basis. 

7.1 ATTRIBUTE VALUATION 

7.1.1 Mode of Transport 

The modes are ranked from 'most' sustainable 1, to least' sustainable 8, as shown in 

Table 7.1. The rationale for the ranking is far from sophisticated - it is based on 

simple pragmatic reasoning as follows. 

The rankings for the public transport modes are stratified in relation to the potential 

carrying capacity of each of the modes e. g. the individual who uses the train is 

perceived as more sustainable than the individual who uses the bus, since the train has 

the potential to carry more passengers. 
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Table 7.1 - Ordinal Classification of Travel Modes 

Chapter Sew,, - The Points Scheme 

MODE RANK 

Zero Mode (Non-participant) 1'most' sustainable 
Walk 2 

Cycle 3 

Train 4 

Bus 5 

Taxi 6 

Motorcycle 7 

Car 8 least' sustainable 

Likewise the taxi is ranked beneath the bus. Although both walking and cycling are 

self-propelled modes, cycling is awarded less Viability points than the walking 

mode because of the energy penalty of the production process incurred in 

manufacturing a bicycle. With reference to private transport, the motorcycle is 

awarded fewer points than a taxi because it is a private acquisition and because it has 

the potential to reduce the user's motivation to avail of public transport. It 

is awarded more points than a car because it is considered to be more 

environmentally friendly and fuel efficient than a conventional car. Also, the 

motorcycle can navigate traffic congestion much more efficiently than its four- 

wheeled counterpart - (less stopping and starting means less harmful pollutants 

emitted to the environment). The converse could be argued in the context of carrying 

capacity, but the survey results ratify the above select m. For example, in households 

with two wage earners, the data reveal that in the majority of cases the wage earners 

travel to work in separate cars. Car passengers are in a minority in respect of this 

activity, and in-any-case, are classified under the more sustainable taxi category. 
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The maximum points score of 100, is awarded to the most sustainable category, i. e. 

the zero mode. This identifies with non-participation and the remaining modes are 

weighted, as recommended by Edwards and Newman (1982). Some individuals may 

reside in their place of work (above the shop, or use an internedelectronic office - 

some evidence of this in the data) so they obviously work, but are non-participants in 

respect of "traveLto work". Others may be currently unemployed while some may be 

currently identified as housewives/ husbands and yet others may be retired (data 

suggest that some are retired and have jobs). Therefore there is a potential for all of 

these types to "travel to work". Consequently, for the purpose of developing a 

household sustainability index, such occupants are allocated a "non-participant 

status". These individuals identify with increased sustainability in the relative sense, 

just as the bus is considered (subjectively) to be less sustainable than a train on the 

basis of carrying capacity. 

The modes are scored according to their inverse rank position (recall, more is better) 

using the rank summation value of 36 and the normalising factor 450, calculated to 

give a score of 100 to the zero mode, viz (450x8)+36 = 100. Such a strategy provides 

for the inclusion of additional modes. The resulting scores are shown in Table 7.2. 

Table 7.2 - Points Scores for Each Mode 

MODE RANK CALC SCORE 
Car 8 450x 1/36 12.5 
MOWICYcle 7 430x2/36 25.0 
Taxi/Passenger 6 450x3/36 37.5 
Bus 5 450x4136 50.0 
Train 4 450x5/36 62.5 
Bicycle 3 450x6/36 75.0 
Walk 2 450x7/36 87.5 
Zero Mode 1 430x8/36 100.0 

E=36 

2 Invaree r a: Car -1 to Zero Mode -8 
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7.1.2 Location of Activities 

Chapter Sev. i - The Points Scheme 

This refers to the distance of activities from the household. The zero distance, like the 

previous zero mode, caters for the category of household occupancy that does not 

participate in certain.. activities outwith the confines of the home, in which case the 

maximum points are awarded. Thereafter, as the distance increases, the points 

awarded reduce aecordingly. The points are calculated using the simple linear 

relationship p= (100 - 2d) where d represents the one-way actual distance given by 

the respondent and p represents the points awarded. Hence, d=0 implies a score of 

100. The scale of the study is such that a distance greater than or equal to 50 miles 

equates to zero points for the round trip. That is, SPSS is programmed to recognise 

that if the distance d exceeds 50, then dis simply taken as 50, this caters for those few 

households in the data set where 2d is greater than 100 (the maximum number of 

points awarded). Expert opinion ratified the choice of a simple linear relationship 

based on the reasoning that a difference of say 2 miles between 20 and 22 has the 

same impact on sustainability as a difference of 2 miles between 4 and 6. The scale of 

this relationship covering one-way distances up to 50 miles is compatible with the 

data set but more generally it is reconcilable with the scale of distances that a typical 

urban/suburban survey is likely to encounter. 

7.1.3 Trip Frequency 

For this attribute the most sustainable option is zero frequency, which is associated 

with non-participation in an activity and is awarded 100 points. The scoring 

thereafter is arbitrarily chosen to reflect monotonically decreasing points for 

increasing frequency as shown in Table 7.3. The marginal points variations that 

might be argued in respect of each frequency are subjective and nevertheless, are 

unlikely to have any significant sensitivity on the final index of sustainability. 
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Table 7.3 - Points Scores for Trip Frequency 

CkapIe. seven - The P«ntr scheme 

FREQUENCY OF ACTIVITY TRIPS RANK SCORE 

Daily 5 5 
Weekly 4 25 

Fortnightly 3 50 
Monthly 2 75 

Zero Frequency (Non-participant) 1 100 

7.1.4 Proximity to Public Transport 

In this instance, the householder provides an estimate of the time for an able-bodied 

occupant to walk to the nearest public transport hah/stop. The linear scoring system 

used is indicated in Table 7.4. Householders who fail to respond to this question are 

considered to be unaware of the existence of public transport halts in their immediate 

neighbourhood and therefore, are considered to be in the most unsustainable category 

(and are therefore not awarded with sustainability points). It is not unreasonable to 

infer from such a nil response, that the household never uses public transport. 

Although the experts agreed that proximity to public transport is a travel behaviour 

indicator, it must be acknowledged that a public transport halt does not necessarily 

guarantee a higb percentage of utilisation (Banister, 2003). It will be seen that the 

resuhs for Fotowinds, one of the settlement classes, concurs with this observation. 

Table 7.4 - Points Scores for Proximity to Public Transport 

PROXIMITY TIME INTERVALS (NGms) RANK SCORE 

Nan Response 6 13 
tý20 5 20 

155t<20 4 40 
10<_t<15 3 60 
55t<10 2 80 
0 st<5 1 100 

3 Logically this should be z em but to 5w7itale the later cdcul gun of h ooic maw, cb q* 0 to 1 efimimdft the zero 
divisor problem. 
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7.1.5 Household Motor Vehicles / Licence Holders 

Here, the scoring strategy for numbers of household vehicles and licence holders is 

based on the law of diminishing returns. That is, the points difference between having 

I and 2 cars (or licences) will be greater than the points difference between, say, 4 and 

5 cars (or licences). The simplest formulation of this association is given by the twin 

hyperbolic relationships (k + 1) xp= 100 and (n + 1) xp= 100, where k is the 

number of cars, n is the number of licence holders and in either case, p represents the 

points awarded. Either no cars or no licence holders identifies with the 'most' 

sustainable score, namely, 100 points. The theoretical format is shown in Figure 7.2. 

Score 

(k + 1)p= 100 
(nil)p=100 

korn 

Figure 7.2 - As the Distance Increases the attribute Value Diminishes 

Table 7.5 illustrates the corresponding points awarded for the various permutations of 

licence holders and car ownership. 

Table 7.5 - Points for Household Motor Vehicle/Licence Holder Combinations 

Number of Cars k 
No. of Licence Holders n 0 1 2 3 4 5 

0 100 10(_) 10O 100 100 0 100 
1 100 50 50 50 O 
2 100 50 33 ý. ý 33 33 
3 100 50 33 25 25 25 
4 100 50 33 25 20 10 
5 100 50 33 25 20 17 
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The leading diagonal of the matrix of scores identifies with either hyperbolic 

relationship and the off-diagonal elements represent points awarded for the possible 

permutations of licence holders and household vehicles. The number of household 

vehicles determines the maximum number of drivers participating at any given time - 

this is apparent from the table. Basically, the tabulation is based on the proposition 

that if there are, say 5 cars but only two drivers in the household, then at any given 

time only two cars from the household are in use. 
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CHAPTER EIGHT 

8.0 TOWARDS THE SURVEY 

THE HOUSEHOLD SURVEY 

The following diagram, Figure 8.1, illustrates how the expert and household phases of 

the research are synthesised. The various stages in the household survey are indexed 

down the right hand side of the diagram. 

I EXPERT OPINION 

Select Expects that have 
expae of : 

" Travel behaviour 
" Subuibanisntian 
" Suswkabihty 

Obtain üom cqw an 
acceptable oaosmms an 
attribute sdection. 

Reseerrher develops 
hiarawtdW 
questiaoamire for 
acpats to aaeäe 
P of 
awax tea 

Adminisla export savey 
respecting anmyjnky of 
expcft 

I HOUSEHOLD SURVEY 

Rescher sett out 
sompfmg fame and 
- Y. 

Rewvch« dis 
prdiwäwy household 
qwekmmim 

Resemdmr oohs pilot 
SMWT- 
" Call and collect 
" Face to face intaview 
" postal 

l 10,18""Iffan*m I lp"smvq- 

Data collection 

Analyse yea db of acpat 
opinion to M" d attribute 
a"" 

Ds4 müysis uain8 
3Psa 
R MC«Cb r to inteýate 
export »' 

wwe 
NXX%Kieft 

Figure 8.1- Flow Diagram of Research Tasks 
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8.0.1 Preliminaries 

Moser and Kaiton (1971) provide ample guidance on survey techniques appropriate to 

this investigation. They categorise methodological issues associated with surveys 

under three broad groupings - from whom to collect the information, what methods to 

use for its collection and how to process, analyse and interpret it. Primary 

considerations include the purpose of the survey, the accuracy required, the time 

available and the labour cost involved. Clearly, the choice of sample size, the 

sampling strategy and the method of data collection are all functions of what is 

practically feasible as well as what is theoretically desirable. In the present resource 

limited study, careful consideration is given to all of these factors. 

8.0.2 Survey Locations 

Although the emphasis of this research is on suburbanisation, there is a need to be able 

to draw comparisons with other types of settlements in order to test the stated 

hypothesis. The survey locations are thereforre characterised by the necessity to 

emulate a modem city commuter corridor, which for this investigation is the Moira / 

Belfast commuter corridor. Although Belfast, given its history of conflict, may not be 

wholly typical of other medium sized cities in the United Kingdom, the chosen 

corridor is however, fairly unambiguous in this regard. The southern commuter 

corridor has not been exposed to the consequences of segregation and conflict that 

affect other commuter routes in Belfast. 

The introductory remarks of Chapter Two, outline the sampling frame with households 

selected from: 

" Moira, a typical suburbanised settlement; 

" Knockmore - Lisburn, a dormitory area in the urban fringe; 

" Fourwinds a middlelouter city region and 
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" developments within Ormeau Road, Ravenhill Road and Dublin Road - classic 

examples of brownfield and infill developments within Belfast's CBD. 

Such a choice is supported, to some extent, by the 1996 DoE (NI) document "The 

Belfast City Region - Towards and Beyond the Millennium", which identifies this 

corridor as belonging to an area of the city where pressure for development is greatest. 

The four sub-regions fit nicely with the objectives of the key research hypothesis, in 

so far as they facilitate a natural partitioning of the sample frame into a 

rural/urban divide, Figure 8.2 below, illustrates the chosen corridor. 

Source: The Belfast City Region - Towards and Beyond the , 41illennium. l)oFNI (Jan 1996). 

TO TO LARNE/ 
ANTRIM / CARRICKFERGUS 
BALLYMENA 

1I MINN" CITY 

"HXKA Q 
CITY 

TO 
Q OVTIQ 

CITY 1I/ 

Cm 
II' CENTRE 

MAIN 
110ADf 

RAILWAY 
(NOR) 

NEWTOWNARDS 

SOUTHERN 
COMMUTER 
CORRIDOR 

TO NEWCASTLE / 
TO CRAIGAVON / NEWRY DONVNMITRICK 

Figure 8.2 - Moira / Belfast Commuter Corridor 
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Moira, located at the southwest end of the survey corridor is situated outside the 

metropolitan area on the edge of the green belt. It possesses socio-demographic and 

morphological characteristics typical of any suburbanised village, as described by 

Waugh (1990), see : section 1.1.1, Chapter 1. This enables the travel behaviour 

comparison to be made between a rural settlement and the various settlements within 

the Belfast Urban Area' - towards the inner city. 

Downpatrick Divisional Planning Office issued development plans for Moira, 

highlighting distinct regions of established and new housing developments. This 

proved to be valuable in optimising the survey resources, to be described later, in 

seeking responses from both established residents and newcomers to Moira. 

" Subsequent discussions with the planners affirmed the choice of Knockmore, a 

dormitory area of Lisburn, car-marked for further development. The position of 

Lisburn is interesting as it is a large town half way between Moira and Belfast's CBD 

located at the southern most point of the BUA. Its obvious amenity pull factors will 

presumably compete with those of Belfast's inner city and this should prove 

interesting in the eventual analysis. 

The other two settlements on the southern approach corridor were chosen primarily 

because they typified inner city and middlelouter-city areas of relatively recent 

construction. The emphasis, of course being, to get comparisons with the newcomer 

populatfon2 of Moira and at the same time to g some relative perception of the 

merits of current Urban Planning Policy through the travel behavioural HSI for 

newbuild within the BUA. 

1 From theRdfaat UrbaaArm Plan 2001. 

2 Thou. raposdMi who haw resided is their dweling for 5 yaws or Imc 
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8.1 SAMPLING STRATEGY 

8.1.1 Sample Prerequisites 

Chapter light - Household Survey 

Textbooks on sampling emphasise the need for random selection and the primary 

necessity for statistically independent observations coupled with good response rates. 

However, they also recognise the reality of any survey situation, and as Moser and 

Kalton (1971) point out, survey material is not, nor never can be, entirely under the 

control of the investigator. Fortunately, the theory of statistics has developed 

sufficiently to enable corrections and adjustments to be made in the face of data 

imperfection, see the recent SPSS Survival Manual, Pallant (2001). Notwithstanding 

such facilities, every effort has been made in the present study to design out potential 

data flaws. The following diagram, Figure 8.3, shows the proposed sampling 

breakdown. 

SAMPLE POPULATION 

URAL DOMAIN URBAN DOMAIN R 
F 

SUBURBANISED Edge of City Middle/Outer Inner City 
VILLABE Dormitory Area City 

Established Newýromer Sample Sample Sample 
Residents Residents 

Figure 8.3 - Sample Classifications 

Although information from Downpatrick Divisional Planning Office facilitates the 

marshalling of survey resources, it does not necessarily guarantee occupancy duration 
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for the established residential areas - there is some evidence of this in the data set. 

This residential categorisation is important within the nu-al context of Moira, since it 

enables travel behaviour and sustainability comparisons between the original village 

occupants and the newcomers. Figure 8.3 shows this, and although ignoring this 

partitioning for the urban counterparts at the pre-survey stage, it will emerge 

retrospectively in-the analysis phase if the newcomer/established resident 

classifications for each urban settlement are significant. The process of 

suburbanisation is focused on the movement of people referred to as'newcomers' and 

for this reason the main urban concentration is on recent housing developments with 

the inherent assumption that the occupants are classified as newcomers. 

The strategy proposed for each of the areas is post-stratification where necessary. 

This is particularly the case for Moira where it would be impossible a prior! to stratify 

with respect to new and established households. The particular methodology used for 

getting the responses will be described later. 

8.1.2 Considerations in Designing a Questionnaire 

The major considerations involved in formulating questions relate to their content, 

structure formst, and sequencing (Frankfort Nachmiss and Nachmias, 1992). Apart 

from the questionnaire translating the research objectives into specific questions to 

facilitate hypothesis testing, the questions must also motivate the respondent to 

provide the information being sought. 

In general, questions can be classified as either factual or questions about subjective 

experiences; both types are used in this study. The factual questions are designed to 

elicit objective information from the respondents regarding their background, 

environment and habits, usually classified, for example, by agc, gender, marital status 
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or occupational status. Such information can be used to index differences in 

behaviours and attitudes. Other kinds of factual questions relating to household 

occupancy, mode of transport or location of activities, are intended to provide 

information about"a respondent's social environment. 

Factual questions can present the researcher with problems. How accurately people 

report depends not only on what they are being asked, but also on the manner of the 

questioning. Floyd and Fowler (1989) maintain that there are four main reasons why 

respondents give less than accurate answers to factual questions. In general they do 

not know the information, cannot recall the information, do not understand the 

question or are reluctant to answer. Frankfort-Nachmias and Nachmias (1992), 

however, maintain that the researcher can take steps to increase accuracy such as - 

asking more than one question about a particular matter or triangulating certain 

features within the questionnaire. 

Subjective experience on the other hand involves the respondent's beliefs, attitudes, 

feelings and opinions (Singleton et al, 1988). Attitudes are general orientations that 

can incline a person to act or react in a certain manner when confronted with certain 

stimuli. An attitude can be described by its content (what the attitude is about), its 

direction (positive, neutral, or negative feelings about the object or issue in question), 

and its intensity (an attitude may be held with greater or lesser fever). For example, to 

one person, environmental issues may be of such significance that it triggers a 

response to the introduction of road pricing in Northern Ireland; to another it could 

trigger feelings about more stringent planning control. 

According to Dyer (1995), the process of questionnaire construction can be divided 

into the following sequence of steps 1) generating a preliminary set of questions, ii) 
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refining the raw ideas into questionnaire items, iii) organising the items into an 

appropriate sequence to form the questionnaire, and iv) testing the questionnaire by 

means of a pilot study, and evaluating the result. 

8.1.3 Pre-tests and Pilot Survey 

On the basis of these research design considerations and with the established sub- 

attributes of the points scheme (see Figure 7.1), a pre-pilot survey instrument was 

produced and distributed amongst a panel of expert reviewers. Feedback resulted in 

the pilot survey instrument (see Appendix C8-1) and 100 copies were distributed to a 

selected public. 

It was decided to carry out pilot studies in two distinct suburbanised settlements of the 

Belfast City Region. Fifty were distributed in Templepatcick on the northern 

approach corridor and the remainder were distributed in Moira. Both are well served 

by public transport facilities, Moira having both a rail halt and an express bus service 

to and from Belfast city centre with Templepatrick, adjacent to the international 

Airport, served by an airportbus providing frequent and regular motorway express 

services to and from Belfast. 

To obtain a cross-section of responses, a quota sample divided between car users and 

those who use public transport was targeted in each area. Both survey locations had a 

petrol filling station offering sup ket and convenience store facilities as well as 

coffee shops and restaurants. Twenty-five questionnaires were administered to car 

users at each of these service stations. The remaining questionnaires were distributed 

to people during a time constrained (two hour morning and evening) interview 

programme carried out in each location during peak times at public transport halts. 
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In every case, people were invited to participate only if they resided in the general 

area of the chosen location. The face to face contact consisted of a brief introduction 

and an overview of the research programme. If they agreed to participate they were 

each given a copy of the questionnaire to complete and return in the stamped 

addressed envelope provided. 

The pilot respons6 yielded a 68% feedback as shown in Table 8.1. 

Table 8.1 - Pilot Response Rate 

MOIRA TEMPLEPATRICK 

Distributed Received Distributed Received 
50 31 50 37 

8.1.4 Implications of the Pilot Survey 

The results indicated some potential pit-falls in the questionnaire design relating to 

layouts for multiple-response questions and for question wording. Instead of 

combining, for example, mode of transport used in travelling to work, frequency of 

work, and approximate journey time (Question Four on the pilot instrument - see 

Appendix C8-1.2), it was decided to have separate questions for each (Questions 

Four, Five, Six and Seven on main survey instrument - Appendix C8-2), in line with 

mode, location and frequency - the main discriminating attributes. Other differences 

with respect to children of the household and education (mode and location) can be 

observed by comparing the pilot and final survey instruments. Question Eight of the 

pilot requested locational information on where various household activities were last 

carried out, with respondents ticking (as appropriate) any of the named towns or 

specifying an unnamed town. This question however, failed to recognise the 

numerous out-of-town and in-door shopping centres, consequently modified in 

question ten of the final questionnaire. Furthermore, the pilot instrument did not 
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collect information on the frequency of activity participation - one of the in 

discriminating sustainability attributes. 

In Section Two (Public Transport) of the pilot instrument, households that did not use 

public transport, failed to complete this section and therefore, vital survey information 

is lost. Accordingly, the question was redesigned for the final survey so that non- 

participants could give their perceptions. Question fifteen in the pilot promoted some 

confusion amongst respondents - this was addressed in the final instrument. 

In the revised Section Two for the final survey instrument, householder attitudes on 

aspects of sustainability and the environment are sought. These additional questions 

enable the researcher to look at actual behaviour, and compare it with public 

perception. 

Pilot data reveals a tendency towards high car dependency, 3 for example 74% of the 

sample in Moira and 92% in Templepatrick reported ownership of two or more 

vehicles. This is also reflected in the dominance of the car for most trips. Results 

show that the key mode of household transport is the private car despite the ready 

availability of public transport services at both locations and despite the respective 

abundance of activities, particularly so in Moira. 

&1. S Sample Sizing 

The degree of confidence that can be placed on results is inextricably linked to the 

sampling error that can be tolerated by the experiment. For example, suppose that in a 

sample of 150 villagers, 40 percent are retired, then it can be stated with 95% 

confidence that 40% ± 8% (i. e. between 32% and 48%) of the village population is 

3Comintaat with a Belt Mafropolim Area hawaAoW wrvry athase owaets (indepeaded EPSRC &rvry - amble Cities 
Pr-) 
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retired. The figure of 8% is the tolerable error or sampling error. Table 8.2 shows the 

relationship between various sampling errors (at 95% confidence), the sample size 

and the relative weighting of the population expected to give a particular answer. 

Table 8.2 - Samplersize based on population homogeneity and desired accuracy 
Scum: ae Vmu 1996: p. 71. 

Percent of population expect ed to give par ticular answer 
Acceptable 
sampling 
error* 

Sor 95 10 or 90 20 or 80 30 or 70 40 or 60 50/50 

1% 1,900 3,600 6,400 8,400 9,600 10,000 
NO 479 900 1,600 2,100 2,400 2,500 

3% 211 400 711 933 1,066 1,100 

4% 119 225 400 525 600 625 

50/0 76 144 256 336 370 400 

6% - 100 178 233 267 277 

7% - 73~ 131 171 192 204 

8% - - 100 131 150 136 

9% - - 79« 104 117 123 

10% - - - 84 96 100 

" At the 95 parat level of cooßdmce 
ýý Samples smells then this would normally be too smsl to allow maul analysis. 

Bearing in mind that this study has a primary focus on rural travel behaviour, the three 

urban settlement classes are sampled with less accuracy than Moira. 

The sample sizes and corresponding errors, set out below, are calculated on the basis 

of the pilot responses. Of course, the total urban count, when set against Moira will 

have a correspondingly reduced sampling error. The pilot survey revealed the 

household characteristic ratios shown in Table 8.3. 

On the basis of such ratios, Barartt4 (1991) and othus recommend the formula 

12 Sample Size n=p. d/z 

4 Bari V. Smirk Ss viyPriwipks a, dM ihod Edw&d Arnold - London, (1991) 
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where p and q represent the proportions, z corresponds to the normal distribution 

score relative to a specified level of confidence and d is the tolerable margin of error 

at this level of confidence. The factor ± (d/z) is the standard error, which if taken at 

± (4%) means that Working with 95% confidence (z = 1.96), the population mean p 

lies in the range p± (1.96 x 0.04) i. e. p± 8%. 

Table 8.3 - Pilot Survey Characteristic Ratios 

Pilot % Distribution 
Household Characteristic 

Moira Templepatrick 
Car available 97 100 

No car available 3 - 
Retired 3 14 

Non-retired 97 86 
Commuting worker 93 84 

Local worker 7 16 
House with dependants 32 43 

House without decants 68 57 

It is clear that for a fixed sample size the standard error is maximum when p=q, 

hence in determining sample size over a range of attributes the attribute with p closest 

to q controls the sample size. In the above table the deppendan s-attribute yields the 

least numerical difference between p and q, where p= 43 and q= 57. Hence the 

sample size for a tolerance oft (4%) is given by: 

(2 
0.43 x 037 xIöw 589, say 600. 

Clearly the smaller the tolerance the larger the sample size and, technically speaking, 

since the critical ratio for Moira isp = 32 and q= 69 (less critical than for 

Templepatrick), this would imply (from Table 8.2) a sampling error oft (3.82%) for 

the same sample size of 600. 
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For the main household survey, based on comparable studies3, an overall sample size 

of around 1000 households per corridor has been decided. The sample size is perhaps 

optimistic in reflecting the resources available to the research programme, but the 

importance of the eventual results to policy formation dictates the desired quality. 

With a sample size of 600 chosen for the suburbanised settlement, the remaining 400, 

adjusted to 420 (r 3x 140), is distributed as shown in Table 8.4. A rigorous 

questionnaire distribution and collection method is necessary to ensure a good 

response rate. 

Table 8.4 - Targeted Corridor: Sample Size Breakdown 

SUBUBBAMSED 
VILLAGE 

DORMITORY ARIA EDGE OF CITY INNER BELFAST 

Moira Knodcmore - Lisburn Fomwinds Brownfield / Inf11 Site 

589 (say 600) 140 140 140 

Downpatridc Divis l Planning Office Belfast Divisional Planning Ofia 

8.1.6 Data Collection 

Moser and Kalton (1971) maintain that the choice of method for data collection is 

governed by the subject matter, the unit (individual or household) of enquiry and the 

scale of the sin vey. For this reason and because of the necessity for good quality data 

it was decided that a call-and-collect method would be adopted. This is advantageous 

in that direct contact is possible and respondents are able to receive detailed 

information about the research and establish an immediate rapport with Nie researcher. 

The nature of this study and its hypothesis requires the application of a quota 

sampling technique whereby the rural element, Moira (600 households), was stratified 

by length of occupancy. The grouping was characterised by the terms newcomers and 

5 EPSRC EQUAL (Hauoebold) Projaoc curtied auf in BaläM bed a uncle size of 1200. 
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established residents, 300 households in each group. Maps supplied by the various 

district councils helped to identify where new and established developments were 

located. All of the sampled established and new developments were proportioned in 

accordance with the. total number of all new and established dwellings and coded 

numerically. A random selection from each residential classification was selected 

using random number tables. For households with no response the strategy demands 

that the adjacent dwelling be surveyed. This introduces the potential for a marginal 

degree of non-response bias, which might be attributable to households with a higher 

socio-economic status. 

After some initial trials it was agreed that the best time to distribute and collect 

questionnaires was during the evening, between 6pm and 9.30pm - the general 

procedure being, to distribute the questionnaire on an evening and to collect it the 

following evening. This strategy is employed in order to persuade the recipient to 

complete it on the evening of receipt. If respondents are not going to be at home on 

collection night, they are asked to leave the completed survey on their doorstep. 

Failure to comply, results in at most two further household visits, after which it is also 

treated as a non-response. 

Reporting retrospectively on this aspect of the research it is important to stress that the 

methods adopted are extremely costly from a time perspective, but the high rates of 

return, in excess of 90% for all areas, appear to justify the effort. The very low non- 

response rate eliminated any bias concern. 
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8.2 QUESTIONNAIRE COMPOSITION 

8.2.1 The Final Questionnaire 

Chapter Eight -Hous&%ld Survey 

The literature reviews and the methodologies provide the basis for the questionnaire 

design, which draws together the travel behaviour themes of transportation, land-use 

planning and sustainability. The questionnaire is structured as follows: 

9 section one, gathers information on travel characteristics of the household 

" section two seeks attitudes about transport and the environment, and finally, 

" section three requests personal details from the householder. 

Each section identifies questions contained within the final survey instrument and 

provides a brief explanation on each. 

8.2.2 Section 1- Travel Characteristics of Household 

The questions contained within this section of the survey instrument are designed to 

determine a household's stage in lifecycle and occupant lifestyle characteristics that 

influence travel behaviour. In an effort to establish a household sustainability index 

(HSI); information is sought on key determinants of the multi-attribute model such as, 

mode of transport used, frequency of activity participation and location of activity 

bases. It is also possible to derive from specific responses to questions, information 

which: 

" highlights socio-economic characteristics, particularly the degree of mobility in 

respect of car-ownership details, a key parameter in the determination of the index 

of travel behaviour sustainability 

" identifies the commuting proportion of the various settlements to facilitate 

discriminatory analysis. 

8.2.3 Section 2- Attitudes on Transport and Environment 

The questions in this section are attitudinal. They are aimed at ascertaining patronage 

and public opinion of the existing public transport facilities within each of the 
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settlement classifications. Accessibility of public transport is also sought via data 

regarding acceptable walk times and actual walk times to public transport halts. 

These data relate to the proximity attribute and as a data source with policy 

implications. Another data source with policy implications derives from household 

rankings of eight motivating factors for increasing the uptake of public transport. 

In order to obtain public awareness of issues of sustainability, households are asked to 

rate the relative importance of the five key attributes - mode, location, frequency, 

proximity and vehiclellicence ownership. This public opinion will be compared with 

that of the experts. It will be used to generate mean public-behaviour sustainability 

indices for each of the settlement classes, see Table 10.5 in chapter 10. This 

comparison could be crucial in helping to identify critical issues in the understanding 

of travel behaviour sustainability. 

Other questions seek public opinion on matters relating to environmental protection, 

transport modality and traffic issues in general. This information provides an 

opportunity for cross-tabulation with other pertinent variables. 

8.2.4 Section 3- Personal Details of Householder 

The questions in this section provide demographic profiles and socio-economic 

characteristics of the sampled population. The data, all of which relate to travel 

behaviour, when cross-tabulated with other travel behavioural and activity data, can 

enable stage in lifecycle and lifestyle comparisons to be made. Another question 

reveals information about occupancy duration and the reasons for that occupancy. 

This is important, as it distinguishes the class of established residents from the class 

of newcomers. (By definition, an established resident must have resided in an area for 

a period of five or more years). 
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CHAPTER NINE 

9.0 HSI EVALUATION 

HSI EVALUATION AND 
STATISTICAL METHODS 

Referring back to Figure 5.2 will remind the reader of the elements of the multi- 

attribute evaluation model. Basically, the expert consensus attribute weights wl, 

W2, ..., w. and the corresponding attribute score values v1, v2,..., v,,, of the various 

households, are combined using the formula w1v, - Phase 4 of the methodology. 
n 

9.0.1 The Household Sastainability Index 

This index, previously referred to as HS!, is an abbreviation in this thesis for the exact 

terminology, Trawl Behavioural Household Sustainability Index, and is the figure 

obtained from the formula HSI =ýw; v, , bounded by 05 HSI S 100. This bound 

simply emerges from the knowledge that 0: 5 w.:! 5. land that Y w, =1, with each v, in 
is 

the range 0 to 100 points. The actual scoring methodology is best illustrated by way 

of example as shown in Table 9.1. This table summarises the attribute scoring for two 

sampled households from Belfast and Moira, coded respectively B028 and M098. 

The selected activities down the left-hand side cater for bulk shopping, occasional 

shopping, leisure, entertainment, health/medical, business, worship, education and 

employment. Both education and employment are evaluated using the number of 

participants associated with each, and these are averaged out across all activities. The 

harmonic mean, which is parsimonious amongst the set' of means is chosen to 

evaluate the average points awarded to each attribute. The thinking behind the 

1 Arith"c memo, geometric mew and 6rmmic mean. 
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harmonic mean is based on the idea that each activity, in terms of the behavioural 

attributes, is a resistance to sustainability and potentially happens in parallel. This 

identifies with the model of an electrical circuit with a number of resistors 

ri, r2, r3,..., rr 

in parallel; the average of n parallel resistors is given by their harmonic mean2, 

namely: r= 1111 
+++... + 

ri r2 r3 r. 

The reader should note that for positive entries, the harmonic mean H does not exceed 

the geometric mean G, which in turn does not exceed the arithmetic mean A A. In 

formal terms this implies 

H1111! ýG= 
r1ra"r3"... "rpý5 A=r, +r2 +r3 +... +r, 

n 
r, r2 r3 r. 

From the examples in Table 9.1 it follows that: 

s 
HSI for B028 is given by Zw, v, = 3.91 + 2.50 + 31.2 + 0.19 + 5.7 = 43.5 and 

r=ý 

HSI for M098 is given by wv, = 5.62 + 1.76 + 28.2 + 11.6 + 5.7 = 52.8. 
jsl 

Here it can be seen that the household in Moira (M098) with a score of 52.8 is more 

sustainable than the household in Belfast (B028) with a score of 43.5 - mare is better, 

The hypothesis of the research will be analysed on the basis of such measures, i. e. the 

combination of expert consensus attribute weights and the household attribute value 

Scores. 

2 From Wik eaia, the free en yaop. eäa - mp //wwv�s. w1ipo&LCOm/w&iAawmooio man 
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Table 9.1 - TYPICAL VALUE / WEIGHT CALCULATION (Data from SPSS SPREAD SHEET) 
CASES B028 (Belfast household with no children) and M098 (Moira household with children) 

M= Mode of "Transport, F= Frequency; L= (Distance) Location; P= Proximity and V/I, = Vehicles & licences 

B02 8 M0 98 
ACTIVITY 

M F L P V/L M F L P V/L 

Bulk Shopping 12.5 25 97 12.5 25 82 

Occasional Shopping 12.5 25 97 12.5 25 82 

Leisure 12.5 25 97 12.5 50 82 

Entertainment 37.5 25 97 12.5 50 82 

Health/Medical 12.5 50 97 87.5 25 99 

Business 12.5 50 97 12.5 75 82 

Place of Worship 100 100 100 100 100 100 

0 Children 100 100 100 - - - 

Child 1 - - - 50 5 82 

Child 2 - - - 1 50 87.5 5 99 60 50 

Child 3 - - 87.5 5 99 

Child 4 - - - 87.5 5 - 

Child 5 - - 87.5 5 99 

0 Wage Earners - - - - - - 

Wage Earner l 12.5 5 94 25 25 66 

Wage Earner 2 37.5 5 92 100 100 100 

Wage Earner 3 - - - - s., - 

Wage Earner 4 - - - w' E- - - 
Wage Earner 5 - - - - - - 
Valid no of responses N 10 1(1 10 1 I ý: 

14 14 13 1 1 

Inv E(1nv Pts) p 1.81 1.61 9.68 1 50 ý 1.86 0.81 6.72 60 50 

Nxp= 18.1 16.1 96.8 1 50 26.0 11.4 87.4 60 50 

Experts' Weights . 
216 

. 
155 

. 
322 

. 
193 

. 
114 x . 

216 
. 
155 

. 
322 

. 193 
. 
114 

HSI 3.91 2.50 31.2 0.19 5.70 43.5 5.62 1.76 28.2 11.6 5.7 52,8 

Within section two of the questionnaire, the householders are asked in question 19 to 

rank the five key attributes from the perspective of environmental protection, I being 

most important to 5 being least important. The corresponding weights are derived by 

firstly checking the data set to make sure that the ranking scheme used by each 
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individual respondent sums to 15 (e. & Sum (1,2,3,4,5) = 15). So, for example, if a 

respondent ranks the attributes as 1,1,2,2,3 - these values are adjusted as 

recommended in Edwards and Newman (1982) to sum to 15, namely 1.5,1.5,3.5,3.5, 

5. Another example; 1,2,3,3 and 4 is adjusted to 1,2,3.5,3.5 and 5. To obtain the 

corresponding weightings, Edwards and Newman (1982) invert the ranks and divide 

the inverted ranks by the sum of the ranks (15 in this case). The inverted rank of 

attribute AV is given by (N + 1) - rh where rr is the rank of attribute A; and N is the 

number of attributes. Thus the corresponding weighting of A. is given by 

w, - 
(N Nl) - r, 6i5, 

in this case). 

J=1 

However, when there are multiple We of 

` rankings, one for each household as in this case, the above formula is modified as 

(N+1)-rj 6-ri 
follows, wf=N 15 1: ri 

j=1 

where F, is the mean row-sum of all the rankings 

for A1. 

These derived public weights facilitate a further HSI comparison and a corresponding 

conclusion regarding the compatibility of public versus professional perception. 

9.1 STATISTICAL METHODOLOGY 

The travel behavioural household sustainability index (HSI) is derived from the 

performance against each of the key attributes: mode, frequency, location, proximity 

and car/licence availability. In addition to these fixed and variable measurement 

parameters, there are other household variables not explicitly integrated into the 

model that may have a bearing on the overall HSI. In order to cater for these 

additional variables and at the same time to get an indication of the statistical 

significance of the different HSI. measures across all settlements, it is necessary to 
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employ multivariate statistical methods. These come under the heading of the general 

linear model (GLM) which will be described below - essentially Phase 5 (the 

statistical phase) of the methodology. 

9.1.1 Secondary Impact Variables 

Variables that are likely to have a secondary impact on the significance of HSI 

outcomes are household size, which is taken to be the sum of the number of earners 

and the number of dependants in each household; and a derived index referred to as 

the household occupational index. The latter is an approximate household average of 

the occupations of all wage earners in the household and is defined thus: 

Professionals =1, Non Manual = 2, Manual =3 and Non-stated = 4. For each 

household with p professionals, n non-manual workers, m manual workers and s non- 

stated, the index is defined as: 

Occupational Index _ 
(1 x p)+(2 x n) +(3 x m) + (4 x s) 

p+m+n+s 

rounded to the nearest integer and described accordingly as approximate professional 

approximate none-manual, approximate manual or proximate nm-awed, 

(Adamson, 2002). For example a household with an average of 2.6 would be 

categorised as approximate non-manual, whereas a score of 1.3 would describe the 

household as approximate professional and so on. The indicator is a reasonable 

approximation of the household's socio-economic status and is a useful barometer of a 

household's propensity to consume or participate in activities. Inspection of Table 9.1 

illustrates household size having an impact on the HSI. 

9.1.2 A Note on the General Linear Model (GLM) and Statistical Design 

It was decided to analyse the data from this investigation within the framework of the 

General Linear Model as utilised within SPSS (version 9). This procedure is widely 
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employed within the social sciences for the analysis of statistical variance, covariance 

and regression, and in this research it is primarily used as a flexible methodology for 

testing differences among means. 

The GLM is a versatile procedure that can be used within both univariate and 

multivariate environments. The reader may wish to consult the WEB site 

http: //www. statsofLcom/textboc&//stglm. ttml, which explains in considerable detail the 

theoretical background to the GL? YL In testing for differences among means, SPSS 

provides methodologies under the headings: Analysis of Variance (ANOVA), 

Analysis of Cowiriance (ANCOVA), Multivariate ANOVA (MANOVA), and 

Multivariate ANCOVA (MANCOVA). 

Brief discussions of these are given below. Modem literature illustrates a vast array 

of applications via SPSS, presented in such a manner that readily facilitates the 

researcher who has taken an undergraduate course in quantitative methods - see for 

example, Kinnear and Gray, (1995); Puri, (1996); Corston and Colman, (2000); 

Babbie et al., (2000); Green et al., (2000); Pallant, (2001). 

9.1.3 Analysis of Variance (ANOVA) 

In general the purpose of ANOVA is to test for significant differences between means 

on a single dependent variable (Bray and Maxwell, 1985, Pallant, 2001, Tabachnick 

and Fidell, 2001). The variables that are measured (e. g. HSI) are called drpen knt 

variables. The variables that have a bearing on the outcome are called independent 

variables or faictors (e. g. location or length of occupancy). This research makes use 

of one-way and two-way ANOVA. 

One-way ANOVA is similar to the familiar i-test, but is used in situations where a 

researcher is interested in comparing the mean scores of more than two groups. When 
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analysing between-groups the technique involves one factor, which has a number of 

different levels. These levels correspond to the different groups. For example, in 

comparing the effectiveness of four different locations on HSI, the factor is location 

and the levels are Belfast, Fourwinds, Knockmore and Moira. The dependent variable 

is the continuous variable HSI. 

Analysis of variänce is so called because it compares the variance (variability in HSI 

scores) between different groups, (believed to be due to the independent variable), 

with the variability within each of the groups (believed to be due to chance). An F 

ratio is calculated which represents the variance between the groups divided by the ' 

variance within the groups. A large F ratio indicates that there is more variability 

between the groups (caused by the independent variable), than there is within each 

group (referred to as the error term). 

A significant F test indicates that the null hypothesis, which states that the population 

means are equal, can be rejected. It does not however specify which of the groups 

differ. To discover the outcome of the latter, post-hoc tests are required. Table 9.2 

below, summarises the characteristics for one-way between groups ANOVA 

Table 9.2 - Summary for a one-way between-groups ANOVA with post-hoc tests 
Example of Research Qnestian: Is thaie a difference in HSI hr respondents in the fair survey 

locations? 
Essential crkeft Two va : 

" One categorical independentvaciables (e. g., Location: 
What / Fcmwinds / Knodhmone / Mira), and 

" One aoadnoona dependent va i*k (a. &, HSI). 
Function: " One-way ANOVA tts for significant dUhrences in the 

mean ponces oa the dependent var 4e (HSI) aces the 
(four) groups. Pbet-hoc tests can then be used to establish 
whore the diletcn es lie. 

Assumptions: Related to the die M+i t variable: 
" Level of Measurement 
" Randcon sampling 

" Indq endeaoe of obodvations 
" Notmal distribution 
" Homo ty of variance 
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Two-way between-groups ANOVA, means that there are two factors. In this case 

location and length of occupancy (residential classification). Between-groups, 

indicates that different households are in each of the groups or levels. 

DEPENDENT FACTORS OR LEVELS OR 
VARIABLE ENDEPENDENT 

VARIABLES GROUPS 

Belfast 
FourvAndt Locaam Knodtm m 

Moira 

HSI 

c loodfi dim EdAbudea 

Figure 9.1 - Two-way ANOVA 

Table 9.3 summaries the characteristics for a two-way between-groups ANOVA. 

Table 9.3 - Summary for a two-way between-groups ANOVA with Post-hoc tests 

Example of Research Question: What is the impact of location and length of occupancy on 
mobility perfotaminoe? Does location moderate the 
relationship between length of occupancy and sustainability 
11 6. we? 

Essential criteria: Three variables: 
" Two categorical indem variables (e. g., Location: 

Bedfast / Fourwinds / Knockmo. e / Moira; Length of 
occupancy: Newcomer I Establithed teddeat, and 

" One continuous dependent variable (e. g, HSI). 
Function: Two-way ANOVA allows a eimnltaoeaus test for the eäax of 

each independent varisbie on the depeadeot variable and also 
identifies any interaction effct. For iostaooe - it allows teat 
for. 
" Loca ionel dice is _inability. 
" Difference s for length of occupancy gm s. 
"1 inlaactiion oId se two variables - is there a 

difference in the effect of location on anstaindAity 
pedamwoe for newcomers and established Hems. 

Assumptions: ANOVA mea umbi of umnq*oos. 
" law of mtemeot 
" Random sampling 
" Independence of observances 
" Normal distribution 
" Homogeneity of variance 

217 



Kurres Donegan PhD T7wsis CI rNinHSI-StaasäcoJM. dods 

This technique enables the individual and joint effect of two independent variables, on 

one dependent variable. The advantage of using a two-way analysis is that it tests for 

the main effect of each independent variable and also explores the possibility of an 

interaction effect: An interaction effect occurs when the effect of one independent 

variable on the dependent variable depends on the level of a second independent 

variable. 

9.1.4 Analysis of Covariance 

Analysis of covariance is an extension of analysis of variance that explores 

differences between groups while statistically controlling for an additional 

(continuous) variable(s). This additional variable (referred to as a covariate) is a 

variable that may be influencing scores on the dependent variable (HSI). 

In this work, section 9.1.1 describes these variables as secondary impact variables, 

these are referred to as household size and household occupational index. SPSS uses 

regression procedures to remove the variation in the dependent variable that is due to 

the covariate(s), and then performs the normal analysis of variance techniques 

(described above) on the corrected or adjusted scores. By removing the influence of 

the covariate(s) ANCOVA can increase the power or s vity of the F-test. That is, 

it may increase the likelihood of detecting significant differences between groups. 

According to Pallant (2001), the use of appropriate covariate(s) can help to reduce the 

confounding influence of group differences. The variables chosen as covariate(s) 

should be continuous variables, mean red reliably, and correlate significantly with the 

dependent variable. Ideally a small set of covariates should be chosen which are only 

moderately correlated with one another, so that each contributes uniquely to the 

variance explained. 
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Before testing the specific assumptions associated with ANCOVA, it is necessary to 

check the assumptions for normal analysis of variance (normality, homogeneity of 

variance). There are a number of additional issues and assumptions associated with 

ANCOVA (see Pallant, 2001). 

9.1.5 Multivariate Analysis of Variance (MANOVA) 

In addition to analysis of variance to compare the settlements with respect to a single 

dependent variable (HSI), MANOVA facilitates settlement comparisons on a number 

of different characteristics, where the focus is on HSI on a variety of outcome 

measures - dependent variables. The five key attributes (travel behavioural 

sustainability indicators) stemming from the expert stuvey, namely; mode, frequency, 

location, proximity to public transport and vehiclellicence availability represents these 

outcome measures. 

MANOVA is an extension of ANOVA for use when there is more than one dependent 

variable (in this case: mode HSI, frequency HSI, location HSI, proximity HSI and 

vehicle/License HSI). According to Pallant (2001), these dependent variables should 

be related in some way, or there should be a conceptual reason for considering them 

together. MANOVA compares the groups and highlights whether the mean 

differences between the groups on the combination of dependent variables is likely to 

have occurred by chance. To do this MANOVA creates a new summary dependent 

variable, which is a linear combination of each of the original dependent variables. It 

then performs an analysis of variance using this new combined dependent variable. 

MANOVA highlights any significant differences between the groups on this 

composite dependent variable, and also provides the univariate results for each of the 

dependent variables separately. 
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MANOVA is used instead of conducting a series of separate ANOVAs for each 

dependent variable in order to reduce the risk of obtaining an inflated Type 1 error. 

This essentially means that the more analysis run, the more likely it is to find a 

significant result, ' even if in reality, there are no real differences between the grosps. 

The advantage of using MANOVA is that it'controls' or adjusts for this increased risk 

of a Type 1 error. MANOVA is a much more complex set of procedures, and it has a 

number of additional assumptions that must be met, however, some of the tests are not 

strictly necessary given the large sample size (Pallant, 2001). Table 9.4, summaries 

the characteristics for a one-way MANOVA. 

Like ANOVA, MANOVA can also be extended to two-way and higher order designs 

involving two or more categorical, independent variables. The exploratory 

MANOVA employed in this research project uses both one-way as described in Table 

9.4 and two-way, whereby in addition to the location variable, length of occupation is 

also included in the statistical design as an independent variable. 

9.1.6 Multivariate Analysis of Covariance (MANCOVA) 

MANCOVA is the multivariate extension of ANCOVA and is used in conjunction 

with MANOVA. MANCOVA checks if there are statistically reliable mean 

differences among groups after adjusting the newly created summary dependent 

variable for differences on one or more covariates. MANCOVA is useful in the same 

way as ANCOVA as it reduces noise when variance associated with the covariate(s) is 

removed. The assumptions associated with MANCOVA are clearly documented in 

the literature. 
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Table 9.4 - Summary for a one-way MANOVA 

Chapt. rNimHS/-%, Wd &alMethods 

Example of Research Question: Do locations differ in terms of overall sustainability? Are 
Detain settlement locations better adjusted than others in 
terms of the five key attnäutes? 

Essential criteria: One-way MANOVA: 
" One categorical independent variables (e. g., Location: 

Belfast / Fourwinds / Knockmome / Moira), and 
" Two or more continuous dependent variables (e. g., mode 

HSI, frequency HSI, location HSI, proximity HSI and 
vehicle/License BSI). 

Function: " One-way MANOVA compares two or more groups in 
terms of their means an a group of dependent variables. 
Tests the null hypothesis that the population means on a 
set of dependent variables do not vary across different 
levels of a factor or growing variable. 

Assumptions: MANOVA has a number of a ons. 
" SWMVIC Size 
" Normality . 
" Osiers 
" Linearity 
" Homogeneity of reg ion 
" Multiooilia it and singularity 
" Homogeneity of variance-cmrariance matrices 

9.1.7 Advantages of (M)ANCOVA 

The advantage of analysis of covariance is firstly, to increase the sensitivity of the test 

of main effects and interactions by reducing the error term; the error term is adjusted 

for, and reduced by the relationship between the dependent variable (HSI) and the 

covariates (household size and occupational index). ANCOVA increases the power 

of an F test for a main effect or interaction by removing predictable variance 

associated with the covariates from the error term. That is, covariates are used to 

assess the undesirable "noise" variance in the dependent variable that is estimated by 

scores on covariates (Tabachnick and Fidell, 2001). 

Secondly, the use of ANCOVA occurs in MANOVA where the researcher assesses 

one dependent variable after adjustment of other dependent variables that are treated 

as covariates. ANCOVA is used to interpret independent variable differences when 

several dependent (mode, frequency, distance, Proximity and car availability) 
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variables are used in MANOVA. After a MANOVA, it is also possible to assess the 

contribution of the various dependent variables to significant differences among 

independent variables (household location and residential classification). An 

advantage of MANOVA over a series of ANOVAs when there are several dependent 

variables is protection against inflated Type 1 error3 due to multiple tests of (likely) 

correlated dependent variables. Another advantage of MANOVA is that under certain 

conditions, it may reveal differences not shown in separate ANOVAs. 

MANCOVA on the other hand, is useful in the same way as ANCOVA. It serves as a 

noise-reducing device where variance associated with the covariates is removed from 

error variance; smaller error variance produces a more powerful test of mean 

differences among groups (Tabachnick and Fidell, 2001). 

3 Rejection of & true hypolhook 
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CHAPTER TEN 

MAIN SURVEY RESULTS 

10.0 QUESTIONNAIRE - DESCRIPTIVE SUMMARIES 

This chapter provides an overall review of key data arising from the main household 

survey. It is intended to reveal behavioural, attitudinal, demographic and socio- 

economic characteristics about the sample and to provide specific information about 

each of the four settlement classes along Belfast's southern commuter corridor. This 

will enable the reader to gain f uther insight into the behavioural processes under the 

sustainability umbrella and to prepare for the profile of results arising from the 

subsequent statistical analysis. 

Key data are summarised in tabular form supported by graphical illustrations and 

brief descriptions where appropriate. 

In line with the survey instrument, the chapter is divided into three key sections 

where relevant output is summarised. These summaries together with the main 

analyses in Chapter Twelve will support the final chapter on conclusions and 

recommendations. 

10.0.1 Personal iNtails of Householder 

Table 10.1 supported by Figure 10.1 shows the age profile for the head of household. 

The trend is an expected outcome, although for. Moira -a suburbanised village, the 

percentage of respondents in the over 60 category is considerably lower than 

anticipated. Belfast inner city areas are home to the majority of the 20 - 29 age 

group X46%). 
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Table 10.1 - Age Profile of Respondents 

t'itaptc°r! fl t1ýun. A'ur/ / 

LOCATION 
Age Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

20-29 46.3 8.1 10.9 9.5 

30-39 26.0 64.7 55.0 29.6 

40-49 15.4 20.6 26.4 31.9 

50-59 5.7 4.4 5.4 16.8 

>60 6.5 2.2 2.3 12.1 
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20-29 30-39 40-49 50-59 >60 
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Figure 10.1 - Age Profile of Respondents 

As the age categories increase, the percentage number of respondents in each 

location decreases. The 30-39 age range dominates for both Fourwinds (65%) and 

Knockmore (55%) whilst the 40-49 age range dominates (32%) for Moira. 

Table 10.2 and the Figure 10.2 shows the percentage distribution of dependants 

under 18 years of age in each survey location. 
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Table 10.2 - Number of Dependants (Under 18 years) in Household 

LOCATION 
No. Dependants Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

0 83.7 35.3 29.5 48.7 

1 7.3 17.6 23.3 20.4 
2 6.5 30.9 36.4 21.9 

0 2.4 16.2 10.9 9.0 

100 
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ö, 60 
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0234 
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Figure 10.2 - Number of Dependants (Under 18 years) in Household 

With the exception of Knockmore, the statistical mode category across all locations 

is'no children under 18 years', Belfast accounting for 84%. Within Knockmore, 

however, it is apparent that the category'two dependants' - yields the modal 

percentage (36%). When this data is aggregated further, into 'two or more children', 

Knockmore is on equal par with Fourwinds, both having 47%. In Moira there is an 

approximate 50: 50 split between households with dependants (51%) and those 

households without dependants (49%). 

With respect to marital status, Table 10.3 and Figure 10.3 shows a clear dichotomy 

between residents in Belfast's inner city sites and all other areas. 
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Table 10.3 - Marital Status of Respondents 

Chapter Ten - Afain Survey Results 

LOCA TION 
Marital Status 

Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

Married 20.3 81.6 85.3 73.9 

Partnered 9.8 2.9 3.1 6.8 

Single 64.2 11.8 3.9 8.6 

Separated 2.4 1.5 3.9 3.2 

Divorced 2.4 2.2 2.3 3.0 

Widowed 0.8 - 1.6 4.6 
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Figure 10.3 - Marital Status of Respondents 

Belfast respondents dominate the 'single' category with a significant 64%, whereas in 

the outer city (Fourwinds), the dormitory area (Knockmore) and the suburbanised 

village (Moira) the corresponding percentages are 12%, 4% and 9% respectively. In 

fact, the 'married' category is dominant in these three locations: Fourwinds (82%), 

Knockmore (85%) and Moira (74%). 
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Table 10.4 and Figure 10.4 profile the gender distribution across the commuter 

corridor. 

Table 10.4 - Gender Distribution of Respondents 

LOCA TION 
Gender Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

Male 61.0 61.8 57.4 66.0 

Female 39.0 38.2 42.6 34.0 
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Figure 10.4 - Gender Distribution of Respondents 

Here the trend is similar throughout the corridor with a dominance of male heads of 

household. The average male to female ratio of percentages is approximately 60: 40 - 

an interesting statistic for comparison purposes. 

Table 10.5 and Figure 10.5 show that employment is high across the survey 

locations. 
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Table 10.5 - Household Occupational Index 

( 'haptc r 1"n Wain . ''urvt- ý 'ttll' 

LOCATION 
Index 

Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

Approx Prof. 52.8 42.6 18.6 20.5 

Approx Non-Manual 22.8 39.7 38.8 33.5 

Approx Manual 10.6 13.2 36.4 27.4 

Approx Non-Stated 13.8 4.4 6.2 18.6 
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Figure 10.5 - Household Occupational Index 

The low levels within the 'non-stated' category arise from its composition comprising 

the unemployed, the retired, those individuals between jobs, housewives/husbands 

and students. The majority of respondents in Belfast (53%) and Fourwinds (43%) 

are classified as 'professional' by comparison with Knockmore (19%) and Moira 

(21%). In Knockmore and Moira, the majority of respondents, 39% and 34% 

respectively, are classified as manual workers. These results highlight household and 

locational socio-economic and lifestyle characteristics, which have a direct influence 
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on an individual's or a household's propensity to consume. Perhaps this is indicative 

of a conscious effort on the part of the developers to provide attractive 

accommodation within the city in-line with the new and changing employment 

opportunities emerging from a declining manufacturing industry. 

Turning finally to housing tenure, Table 10.6 together with Figure 10.6 give a 

breakdown of tenure in five key categories; owner occupied, co-ownership, privately 

rented, council rented or employment deal. 

Table 10.6 - Housing Tenure 

LOCATION 
Tenure Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

Owner occupied 61.0 95.6 97.7 92.1 

Co-ownership - - - 0.2 

Privately rented 37.4 3.7 1.6 2.3 
Council rented 1.6 - 0.8 5.4 

Employment deal - 0.7 - - 
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Figure 10.6 - Housing Tenure 
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For each settlement location, the dominant category is'owner occupied'. Co- 

ownership, council rented and homes provided by an employer are exceptional. 

While privately rented accommodation has a minor demand in Fourwinds (4%), 

Knockmore (2%) and Moira (2%), it accounts for over one third (37%) of the Belfast 

sample. 

10.0.2 Household Travel Characteristics 

Car ownership is regarded as a powerful explanatory variable in the context of the 

volume of car travel (Headicar and Curtis, 1994). They also stress that car 

ownership is related to settlements. Firstly, it reflects differences in residents' 

incomes and occupations between settlements of different size and density. 

Secondly, as a response to the accessibility characteristics of different settlement 

types, people of a given socio-economic category will tend to invest more in car 

ownership to overcome the accessibility constraints imposed by both the land use 

and transport patterns. Finally, they suggest that there could be a link through 

divergence in traffic conditions. These observations could be used to reflect on the 

corridor statistics highlighted in Table 10.7 and Figure 10.7. 

Table 10.7 - Number of Motor Vehicles in Household 

LOCATION 
No. Vehicles Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

0 20.3 - 1.6 2.1 

1 48.0 31.6 36,4 36.0 

2 22.8 62.5 55.8 53.2 

3 or more 8.9 5.8 6.2 8.8 
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Figure 10.7 - Number of Motor Vehicles in Household by Location 

Belfast has the highest percentage of households indicating zero vehicles whilst at 

the opposite end of the settlement spectrum, Moira has an almost insignificant 2% of 

respondents identified with zero vehicles in the household. Interestingly, in the outer 

city area of Fourwinds, every household has at least one vehicle and of all the 

settlements it has the highest percentage (68%) indicating two or more vehicles per 

household. The dormitory area of Knockmore and the suburbanised village of Moira 

both exhibit a similar trend, 62% of households with two or more vehicles. 

This trend is perhaps indicative of the proximity/accessibility factor mentioned by 

Headicar and Curtis (1994). It is essentially a function of local opportunities in that 

public transport is better served in urban areas than in their suburban or more rural 

counterparts. Naturally, population density and economic theory play a significant 

role. A public transport service needs to be economically viable in order for it to be 

sustained with good patronage levels, hence the lower car ownership levels in the 

inner-city area. 
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Overall however, car ownership rates are high across the commuter corridor, and this 

is perhaps a consequence of readily accessible hire purchase and loan facilities, 

regardless of socio-economic status. 

Whatever the cost in terms of traffic jams, accidents and environmental damage, it is 

highly unlikely that the motor car will cease to be widely used in the foreseeable 

future (Elkington and Hailes, 1998). Much of the present day development has been 

designed around cars rather than people with increasing pressures to travel even 

further afield in getting to shops, work and to school. In turn, this has fuelled the 

demand for yet more road-based travel as subsequent activity behaviour data will 

reveal. 

Table 10.8 - Number of Business Expense Vehicles in Household 

LOCATION 
No. Bus. Veh. 

Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

0 80.5 72.8 72.1 77.3 

1 17.1 23.5 24.0 20.4 

2 2.4 3.7 3.1 2.2 

3 or more - - 0.8 0.1 

Looking at business expense vehicles in households, it is apparent from Table 10.8 

and Figure 10.8 that across all settlement classifications company cars are not 

common in the city region. This is evident from the dominance of'zero business 

vehicles': Belfast -8l%, Fourwinds - 73%, Knockmore - 72% and Moira - 77%. 

Hypothetically therefore, could this be indicative of industry/company consciousness 

with respect to sustainability through a concern for the environment or simply a facet 

of employment related to the southern approach corridor? 
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Figure 10.8 - Number of Business Expense Vehicles in Household 

According to Elkington and Hailes (1998) some employers are reacting to the 

company car phenomenon and are replacing company car allowances with schemes 

designed to promote other modes of transport. Tax advantages however, are still 

given to company cars. In the UK for instance, it is estimated that this adds one 

billion miles or five percent to the total mileage driven every year in the country. 

Elkington and Hailes (1998) also claim that cars are given as office perks, rather than 

as essential business tools- If a city employee is given a quality car, then it is almost 

inevitable that it will be used in preference to public transport, as it holds a 

seemingly powerful symbolic meaning - adding to its attractiveness. 

Table 10.8 shows that with respect to the number of business vehicles there is very 

little discrimination between the settlement classes. In fact, when household 

sustainability index (HSI) is considered with respect to the interaction effect of 

business vehicle ownership and settlement location, a univariate ANOVA reinforces 

this finding [F(6,946) =0.725, p= 0.629]. However, a one-way between groups 
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analysis of variance (ANOVA) exploring the impact of business vehicle ownership 

on travel behaviour sustainability reveals significant differences. Subjects divided 

into three groups according to the number of business vehicles (Group 1: no business 

vehicle; Group 2: one business vehicle; Group 3: two or more business vehicles) 

display a discernible difference in mean HSIs across the groups. 

There is a statistically significant difference at the p<0.001 level in HSIs for the 

three business vehicle classifications [F(2,955) = 16.883, p<0.001]. The effect size 

(the proportion of variance of the dependent variable that is explained by the 

independent variable) calculated using eta squared (re) is 0.03, which according to 

Cohen (1988) is considered as a small effect'. Figure 10.9 shows the mean HSI 

profile by business vehicle ownership. 

Figure 10.9 - Mean HSI Profile by Business Vehicle Ownership 

Post-hoc comparisons indicate that the mean HSI score for a household with zero 

business vehicles (M = 53.1940, SD = 8.998) differs significantly from a household 

1 Coh iclwifn0.01UaamKar'id'0.06asa=md . fs aed0.14asaLrpdiq. 
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having one business vehicle (M = 49.0569, SD = 9.9816) but fails to differ 

significantly from a household having two or more business vehicles (M = 49.1929, 

SD = 8.3930), despite using the most stringent test. A household having one 

business vehicle fails to differ from a household having two or more business 

vehicles. 

Results for number of driving licence holders are displayed in Table 10.9 and Figure 

10.10. They follow a similar trend to the car-ownership results, with Fourwinds 

having the majority of'two or more' licence holders in the household (approx. 86%). 

'Table 10.9 - Number of Driving Licence Holders in Household 

LOCATION 
Na Licenses Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

0 9.8 - - 1.9 

1 42.3 14.0 17.1 21.8 

2 33.3 80.1 76.0 62.1 

3 or more 14.6 5.8 7.0 14.3 

By contrast, 48% of households in Belfast's inner city have 'two or more' licence 

holders. Belfast has the highest percentage (42%) of single licence holders, which 

correlates with Belfast having the majority of'one car' ownership. Perhaps this is 

indicative of some socio-demographic (stage in lifecycle) characteristic such as e. g. 

single professional/student occupancy, which undoubtedly influences a household's 

travel behaviour sustainability. The more licence holders in a household, the greater 

the potential for trip making. 

Note that despite Knockmore and Moira being on a par with respect to car 

ownership, it is evident from Table 10.9 that the percentage of households in 

Knockmore with at least two licence holders exceeds that for Moira. The latter 

observation will have relevance in analysis sections of Chapter Twelve. 
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Figure 10.10 - Number of Driving Licence Holders in Household 

Tables 10.10 and 10.11 together with Figure 10.11 show that on average, the 

principal wage earner has the greatest influence on the mean household travel 

distance to work. Moira respondents clearly dominate the trend with an average 

distance of 15.05 miles whereas, at the other extreme, the Belfast inner city 

respondents travel on average 6.44 miles to their work. Because location is one of 

the five key attributes of HSI measurement, these travel distances will clearly 

influence household travel behaviour sustainability across the commuter corridor. 
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Table 10.10 - Mean Distances to Work for Wage Earners in the Household 

Earner 1 Earner 2 Earner 3 Earner 4 Earner S 
Distance Distance Distance Distance Distance 

LOCATION (mis) (mis) (mis) (mis) (mis) 

Mean 6.4351 5.2134 7.8842 5.375 
Belfast N 121 67 19 8 - 

Std. Dev. 12.7592 8.5963 9.3897 3.553 
Mean 11.2000 6.3761 7.0000 7.500 

Fourwinds N 135 113 7 2 - 
Std. Dev. 24.3578 7.8133 6.0553 

. 
707 

Mean 10.0000 6.2284 9.1000 7.000 
Knockmore N 129 116 10 4 - 

Std. Dev. 8.8961 5.9474 8.3991 6.325 

Mean 15.0491 7.9509 8.8306 5.417 10.000 
Moira N 570 463 62 12 1 

Std. Dev. 13.4588 9.5003 16.4040 7.074 

Mean 12.7316 7.2115 8.5439 5.808 10.000 
TOTAL N 955 759 98 26 1 

Std. Dev. 15.2331 8.7619 13.9548 5.564 

Table 10.11 - Mean Distances: Principal Wage Earner -V- Earners 2-4 

Mean Work Distance (mis) 

LOCATION Principal Earner I Earners 2-4 

Belfast 6.44 5.77 

Fourwinds 11.20 6.43 
Knockmore 10.00 6.47 

Moira 15.05 8.00 
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Figure 10.11 - Mean Distances to Work 
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It is not surprising to note that Moira dominates this trend. According to Waugh 

(1990), this commuting trend is representative of the inhabitants of any suburbanised 

village and since Moira is situated at the rural extreme of the commuter corridor, 

distances travelled are naturally going to be longer in comparison with the urban and 

suburban counterparts. The trend may also result from the centralisation of 

employment opportunities within the urban area. 

Settlement size is another factor to be considered when travel distance and mode are 

considered simultaneously. The mode of transport and distance travelled are clearly 

influenced by settlement size. It appears that household occupants of inner city areas 

travel shorter distances where there is greater modal diversity. This is also borne out 

in the findings of Williams and Banister (1998) who examined, among other things, 

the relationship between travel patterns, socio-economic variables (e. g., income, 

employment, age) and settlement size at national and county level. 

Looking specifically at the mode of transport to work, Table 10.12 highlights modal 

splits for those engaged in travelling to work and for those who do not participate in 

the work activity, within each settlement class. 

Table 10.12 - Mode of Transport to Work (Average of Earners I- 4) 

M d 
PERCENTAGE DISTRIBUTION BY LOCATION 

o e Belfast Founvinds Knockmore Moira 

Non-Participant 12.2 3.9 5.2 28.1 

Self-Propelled 16.4 0.6 3.3 7.1 

Private 59.1 91.4 89.0 60.8 
Public 12.3 4.2 2.5 4.0 

TOTAL 100 100 100 100 
Self-Propelled - (cycle or walk) 

Clearly there is a high level of car dependency for this activity across the commuter 

corridor. It is also noteworthy that Belfast inner city respondents use considerably 
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more self-propelled modes in travelling to work (16%) than the outer city area of 

Fourwinds (insignificant - 1%) and the dormitory area of Knockmore (3%). 
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Figure 10.12 - Mode of Transport to Work 

In Belfast, respondents use relatively more public transport (approximately a factor 

of 3) than respondents do elsewhere across the corridor. Respondents in Fourwinds 

and Moira are on a par - both accounting for approximately 4% of the demand. 

In order to reveal further modal trends, Table 10.13 with Figure 10.13 isolates the 

mode utilisation for the principal wage earner in each sampled household. 

Table 10.13 - Mode of Transport used by Principal Wage Earner for Travel to Work 

PERCENTAGE DISTRIBUTION BY L OCATION 
Mode 

Belfast Fourwinds Knockmorc Moira 

Non-Participant 9.8 3.7 3.9 12.8 

Self-Propelled 29.3 2.2 0.8 2.5 

Private 48.8 93.4 93.0 80.2 

Public 12.2 0.7 2.3 4.6 

TOTAL 100 100 100 100 
fielt-Propelled -(cycle or walk) 
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Figure 10.13 - Principal Wage Earner - Mode of Transport to Work 

Notice the dominance of Belfast in respect of respondents who use self-propelled 

modes (walk/cycle) in their journeys to work. This is perhaps an indicator of 

proximity, in the sense that inner city residents are within easy reach of the central 

business district and its mixed land uses - further ratified by the 12% public transport 

utilisation, when compared with low utilisation in the other areas. This proximity 

indicator has obvious repercussions on modal split trends. Of all the locations using 

private transport for the journey to work, the Belfast demand is considerably lower 

(49%) when compared with Moira at the opposite end of the corridor where a 

significant 80% demand is revealed. Fourwinds and Knockmore are on a par in 

respect of all mode categories. Data collated on household attitudes to local public 

transport facilities (section 10.0.3) will perhaps shed further light on these trends. 

According to Pooley and Turnbull (2000), the promotion of a more sustainable 

transport system, is largely dependent on the extent to which people can be 
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persuaded to change transport modes, either through the promotion of attractive 

sustainable alternatives or through penalties imposed on energy-extensive forms of 

transport (or both). They also claim that the journey to work is a crucial target 

because it is an essential economic activity and because for most people it is 

undertaken regularly on a set route. 

It can be deduced that if policy goals for a more sustainable environment are to be 

achieved in the Belfast City Region, significant changes need to be addressed. 

Factors such as, the cost and public awareness campaigns of different transport 

modes, the frequency and accessibility of public modes together with the relative 

location of homes from the work place should be considered. 

Journey frequency considerations within each location for the work activity are 

summarised in Tables 10.14 and 10.15 supported respectively by Figures 10.14 and 

10.15. 

Table 10.14 - Travel to Work Frequency (Average of Earners I- 4) 

LOCATION 
Frequency 

Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

Non-Participant 3.1 3.7 2.7 22.4 

Daily 85.2 85.5 91.9 64.4 

Weekly 2.1 6.8 2.6 7.6 

Fortnightly 0.2 - 0.2 0.1 

Monthly 0.4 0.2 0.2 0.1 

Other 9.2 3.8 2.5 5.6 

The vast majority of respondents in all locations travel to work on a daily basis 

(Monday-Friday): Belfast (85%), Fourwinds (86%), Knockmore (92%) and Moira 

(64%). Within Moira however, just over a fifth (22%) of the inherent sample are 

classified as 'non-participant' with respect to this activity, relating to those 

respondents who may be housewives/husbands, unemployed or retired. 
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Figure 10.14 - Travel to Work Frequency (Average Earners I- 4) 

The corresponding percentages within Belfast, Fourwinds and Knockmore are 3%, 

4% and 3% respectively. These results reflect an economically active population. 

The trend for the principal wage earner, shown below, is similar. 

Table 10.15 - Travel to Work Frequency (Principal Wage Earner) 

LOCATION 
Frequency Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

Non-Participant 8.1 2.9 3.9 13.0 

Daily 85.4 93.4 93.0 83.3 

Weekly 4.1 2.9 1.6 3.2 
Fortnightly 0.8 - 0.8 0.2 

Monthly - 0.7 0.8 0.4 

Other 1.6 - - - 

242 



Karen Donegan PhD Thesis ('hal'ter Ten -. lmn Survec /? ¬ vults 

Work 

Principal Wage Earner 
100, 

80, Frequency 

®Non-Participant 

m 60 
MDaiy 

d 
) 40 [U eeldy 

QFortnightly 

20 
1111Aonthly 

0 DOther 

Belfast FourNinds Knockmore Moira 

Location 

Figure 10.15 - Travel to Work Frequency (Principal Wage Earner) 

Looking at the breakdown of educational activities within each settlement class, 

Table 10.16 and Figure 10.16 reveal the relative percentages attending educational 

establishments under the classifications 'Primary', 'Secondary' and 'Further/Higher'. 

Table 10.16 - Level of Education Attended by Children2 

LOCATION 
Level of 

Education Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

Primary 46.3 80,1 52.7 52.9 

Secondary 36.8 17.6 43.8 37.0 

Further/Higher 16.9 2.3 3.5 10.1 

It is apparent from these results that within each of the settlements, the primary level 

of education is the dominant category. This is particularly significant within 

Fourwinds where 80% attend primary level education. 

Tabulated results based on data for up to three children. 
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Figure 10.16 - Level of Education Attended by Children 

By contrast, the further/higher educational category attracts the least number of 

dependants. Within Fourwinds 18% attend secondary education compared with 37% 

from within Belfast, 44% within Knockmore and 37% within Moira. These 

percentage breakdowns give a strong indication of household composition and when 

considered against distance, frequency and modal choice, provide further insight into 

household travel behaviour sustainability. 

Tables 10.17 and 10.18 together with Figure 10.17 profile mean distances travelled 

to a place of education. Upon inspection of the grand mean distances to places of 

education, Moira children clearly travel the furthest and children in Knockmore, the 

dormitory area of Lisburn, travel the least distance. The grand mean is a weighted 

mean of the mean travel distances noted in Table 10.17. For example, the grand 

mean for Belfast is calculated as follows: 

(16 x 1.5939) + (9 x 3.1111) + (3 x 3.6667) + (1 xl . 
5000) + (1 x 3.0000) 

16+9+3+1+1 - 2.30 miles 
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Table 10.17 - Mean Distances to Place of Education for Children of the Household 

Child 1 Child 2 Child 3 Child 4 Child 5 
Distance Distance Distance Distance Distance 

LOCATION (mis) (mis) (mis) (mis) (mis) 
Mean 1.5938 3.1111 3.6667 1.5000 3.0000 

Belfast N 16 9 3 1 1 
Std. Dev. 

. 
3750 4.8333 3.7528 - - 

Mean 3.8438 3.4318 4.0909 3.0000 
Fourwinds N 64 44 11 3 - 

Std. Dev. 2.1692 1.1493 3.1130 
. 
0000 

Mean 1.6364 1.6286 2.7778 1.0000 
Knockmore N 66 35 9 1 - 

Std. Dev. 3.1065 2.1016 4.3237 - 
Mean 5.9783 4.9250 4.2125 1.8750 

. 
5000 

Moira N 253 140 40 4 1 
Std. Dev. 5.4389 4.7072 4.7756 2.7500 - 
Mean 4.7419 4.0592 3.9603 2.1111 1.7500 

TOTAL N 399 228 63 9 2 
Std. Dev. 4.9148 4.0974 4.3620 1.8333 1.7678 

Table 10.18 - Grand Mean Distances to Place of Education 

LOCATION 
Education Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

Mean Distance 
(mis) 2.30 3.70 1.13 5.43 

Figure 10.17 - Mean Distances to Educational Establishment 
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Table 10.19 with Figure 10.18 isolates the mode utilisation for households in 

travelling to a place of education. 

Table 10.19 - Mode of Transport to Education (Average of Child 1-4) 

PERCENTAGE DISTRIBUTION BY LOCATION 
Mode 

Belfast Fourwinds Knockmore Moira 
Self-Propelled 17.7 0.4 17.6 30.7 

Private 16.1 75.4 76.5 24.6 

Public 66.1 24.2 5.8 44.6 

TOTAL 100 100 100 100 
Seit-Yropelled - (cycle or wam) 
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Figure 10.18 - Mode of Transport to Education 

Looking at percentage demand rates within the settlement classes the self-propelled 

mode accounts for 31% in Moira compared with 18% in Knockmore, an insignificant 

0.4% in Fourwinds and 18% in Belfast. Fourwinds and Knockmore are more reliant 

on the private transport (75% and 77% respectively). The location least likely to use 

public transport for transporting children to/from education is Knockmore with a 6% 

demand rate compared to 66% by Belfast and 45% by Moira. Clearly these modal 

split trends will have significant consequences for the household sustainability index. 

Primary schools are common throughout the settlement spectrum and as the data 

246 



Karen Donegan PhD Thesis hupter Ten - . fain Jmmrm''t, Wsulf. ý 

reveals, are usually located within close proximity to the vast majority of households 

- even those in the most rural of hamlets. The converse is evident in respect of 

secondary/further/higher educational establishments. The fact that the majority of 

dependants are of primary school age means that distances travelled to education are 

relatively shorter than, say, if the vast majority were of secondary school age or 

older. 

Table 10.20 and Figure 10.19 compares the mean distances travelled by households, 

for each settlement class, to a variety of activities. 

Table 10.20 - Mean Distances for Activities 

MEAN DISTANCES ( MIS) BY LOCATION 

Activity Belfast Fourwinds Knockmore Moira 

Bulk Shop 2.39 1.64 2.20 8.32 

Occasional Shop 2.42 2.59 4.65 10.70 

Leisure 2.20 4.58 3.62 9.70 

Entertainment 1.83 3.30 3.56 10.69 

Health/Medical 4.39 3.40 2.60 3.94 

Business 3.19 3.53 2.51 8.13 

Worship 6.67 3.48 2.35 3.63 

Figure 10.19 - Mean Distances to Activities by Location 
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Here it is strikingly obvious that the Moira population (the suburbanised village) 

travel furthest to all of the activities listed. It is also noteworthy that Moira 

respondents travel a lesser distance to health/medical and worship activity centres 

than to all other activities. This is perhaps indicative of a close-knit-community, in 

the sense that many villages and small rural towns tend to cater for the indigenous 

population. 

Belfast respondents on-the-other-hand, travel the least distance to occasional 

shopping, leisure and entertainment. These behavioural traits of the bi-polar 

extremes of the commuter corridor are perhaps characteristic of land use and density 

issues, which have an over-riding impact on sustainable development. If activities 

(entertainment, leisure, occasional shopping, bulk food shopping) are centralised in 

urban areas, rural and even suburban respondents will be forced to use their car in 

order to access the activity base, especially where public transport facilities are 

inadequate. This would equate with the fact that there are high car ownership levels 

in the rural/suburban settlements suggesting that the potential for car use is greater, 

since additional vehicles could be used by other household members. 

In respect of the bulk shopping activity, Table 10.21 together with Figure 10.20 sets 

out mode of transport trends across the settlement classes to facilitate inter-settlement 

comparisons. 

Table 10.21 - Mode of Transport for Bulk Shopping 

PERCENTAGE DISTRIB UTION BY LOCATION 
Mode 

Belfast Fourwinds Knockmore Moira 

Non-Participant - 0.7 - 0.4 

Self-Propelled 13.0 - 0.8 1.1 

Private 78.0 99.3 99.2 97.5 

Public 8.9 - - 1.1 

TOTAL 100 100 100 100 
Sc1l-Propelled - (cycle or walk) 
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Figure 10.20 - Mode of Transport for Bulk Shopping 

It is not surprising that of all respondents, who use self-propelled modes, 13% are 

from Belfast, perhaps an obvious proximity factor. Urban dwellers, in particular 

inner-city residents, have an advantage over their suburban and rural counterparts in 

respect of proximity to a variety of shopping centres, many of which are within 

reasonable walking distances. This may account for the fact that the demand rate for 

the private transport mode is greatest in areas located beyond the inner city. Modes 

of participation in general, feature strongly in the calculation of HSI. 

Results for the frequency of bulk shopping show that this activity is a dominant 

weekly activity in each of the settlement classes. Occasional shopping is 

summarised in Table 10.22, supported by Figure 10.21 where the mode of transport 

trends are profiled across the settlement classes. It is immediately clear that all 

respondents in all locations participate in occasional shopping (e. g. for clothes, shoes 

etc) and once again the self propelled mode has its highest demand in Belfast (68%) 
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compared with demand rates of 2.4% in Fourwinds, 5% in Knockmore and 25% in 

Moira. 

Table 10.22 - Mode of Transport for Occasional Shopping 

PERCENTAGE DISTRIBUTION BY L OCATION TOTAL 
Mode 

Belfast Fourwinds Knockmore Moira WITHIN 

Non-Participant - - - - - 

Self-Propelled 46.3 1.5 3.1 3.7 8.8 

Private 43.1 96.3 96.1 92.5 87.2 

Public 10.6 2.2 0.8 3.9 4.1 

TOTAL 100 100 100 100 100 
ocu-r Ivpcucu- tý flair.. ) 
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Figure 10.21 - Mode of Transport for Occasional Shopping 

Private transport demands follow a similar trend to those for bulk shopping. For 

public transport utilisation, the demand is low across all settlement classes (4%). 

Unlike bulk shopping, the vast majority of respondents participate monthly in 

occasional shopping- This is an expected result given that occasional shopping is 

generally for medium-order goods (shoes, clothes, electrical equipment etc). Unlike 

low-order goods such as food, these products tend not to be purchased on a regular 
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weekly basis. Overall therefore, the frequency of occasional shopping will have a 

lesser negative influence on HSI than bulk shopping. 

Table 10.23 and Figure 10.22 below show mode of transport trends for leisure 

activities across the settlement classes. 

Table 10.23 - Mode of Transport for Leisure Activities 

PERCENTAGE DISTRIBUTION BY LOCATION 
Mode 

Belfast Fourwinds Knockmore Moira 

Non-Participant 4.1 3.7 3.9 4.0 

Self-Propelled 37.4 1.5 3.1 4.4 

Private 44.7 90.4 90.7 89.5 

Public 13.8 4.4 2.3 2.1 

TOTAL 100 100 100 100 
Jell-Propelled (cycle or walk) 

In this instance, the non-participation rate is on a par within each of the settlement 

classes. Belfast inner city percentages are greater for 'self-propelled' and 'public' 

transport modes, (37% and 14% respectively) than anywhere else along the corridor. 
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Figure 10.22 - Mode of Transport to Leisure Activities 
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Fourwinds, Knockmore and Moira respondents rely much less on these modes, but 

place a heavy demand (90%) on private modes of transport for leisure participation. 

Moira demand rates are 4% for self-propelled and 2% for public transport. 

For leisure, the dominant modal frequency in each location is weekly. In Belfast, 

Fourwinds and Knockmore just over 50% of the respective samples attend leisure 

activities on a weekly basis compared with just over 40% in Moira. It is interesting 

to note that only 4% of the Moira sample frequent this activity on a daily basis 

compared with 13% of the Belfast sample, 9% of the Fourwinds sample and 7% of 

the Knockmore sample. Perhaps this is a reflection of greater choice and variety in 

urban centres and an indication of increased opportunity for leisure time (enhanced 

by ease of access) and lifestyle - each of which have implications for settlement 

sustainability. 

Mode of transport trends for entertainment facilities are presented in Table 10.24 and 

Figure 10.23 

Table 10.24 - Mode of Transport for Entertainment 

M d 
PERCENTAGE DISTRIBUTION BY LOCATION 

o e Belfast Fourwinds Knockmore Moira 

Non-Participant 4.1 1.5 3.9 2.6 

Self-Propelled 35.0 0.7 1.6 6.1 

Private 17.9 71.3 78.3 81.8 

Public 43.1 26.5 16.3 9.5 

TOTAL 100 100 100 100 
Self-Propelled - (cycle or walk) 

As expected, the demand for self-propelled transport to entertainment is greatest in 

Belfast (35%). Moira also makes some use of this mode (6%) when compared with 

the insignificant uptake by Fourwinds and Knockmore. Localised proximity is 

perhaps the explanation that could be directed to these results. 
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Figure 10.23 - Mode of Transport to Entertainment 

The demand for private transport is greatest in Moira (82%). Households in 

Fourwinds and Knockmore demand over 70% for private transport much more than 

their inner-city counterparts, who demand a mere 18%. As expected public transport 

demand is greater for this activity than for any other activity - in fact the 'don't drink 

and drive' campaign could perhaps be a major motivator influencing this modal 

distribution. 

Unlike the other activities, where the majority of those using public transport can be 

assigned mostly to bus and train, it is of interest to consider specific modal split 

trends in respect of entertainment because of the high demand for taxi services. This 

is displayed in Table 10.25 and Figure 10.24. 
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PERCENTAGE DISTRIB UTION BY L OCATION 
Mode 

Belfast Fourwinds Knockmorc Moira 

Walk 36.4 0.7 1.6 6.3 

Car 18.6 72.4 81.5 84.0 

Taxi 44.1 26.9 16.1 8.8 

Bus 0.8 - 0.8 0.5 

Train - - - 0.4 

TOTAL 100 100 100 100 

Figure 10.24 - Specific Mode of Transport to Entertainment 

Although the taxi is a popular mode of public transport throughout the corridor for 

this activity, its utility is marginally greatest in Belfast (44%) followed by Fourwinds 

(27%). Surprisingly, no respondents from Fourwinds use the bus, despite a recent 

up-grade in service. However, this raises the question as to whether or not the 

respondents in the Fourwinds area are aware of the service upgrade -a lack of 

current and up-to-date knowledge may well impact on patronage levels. The train is 
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the only mode that would appear to be utilised by Moira respondents in pursuit of 

entertainment, but when considered within the Moira sample, it accounts for only 

0.4% of respondents. Could this mean that the train is persona non grata when 

linked to entertainment? 

Table 10.26 and Figure 10.25 highlight (within each settlement class) the percentage 

breakdown of frequency participation for the entertainment activity. 

Table 10.26 - Entertainment Frequency 

LOCATION 
Frequency Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

Non-Participant 5.7 2.9 6.2 6.8 

Daily 10.6 0.7 - 0.2 

Weekly 61.8 41.9 30.2 29.1 

Fortnightly 9.8 21.3 22.5 22.1 

Monthly 12.2 33.1 41.1 41.8 

Figure 10.25 - Entertainment Frequency 
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Within Belfast and Fourwinds there is evidence of strong weekly activity unlike 

Knockmore and Moira, within each of which the dominant frequency is monthly. 

Moreover, 11% within Belfast pursue entertainment on a daily basis, with practically 

no interest in daily entertainment showing up elsewhere. Perhaps the proximity and 

tangibility of inner-city entertainment centres such as theatres, cinemas, bars and 

clubs explains this trend. However, non-participation has a positive impact on 

sustainability for the suburban dweller. 

Table 10.27 and Figure 10.26 profiles the modal trends across the settlement classes 

with respect to participation in the health and medical activities. 

Table 10.27 - Mode of Transport to Health/Medical Activities 

PERCENTAGE DISTRIBUTION BY LOCATION 
Mode 

Belfast Fourwinds Knockmorc Moira 

Non-Participant - - - 0.4 

Self-Propelled 34.1 0.7 2.3 33.2 

Private 61.8 98.5 95.3 65.1 

Public 4.1 0.7 2.3 1.4 

TOTAL 100 100 100 100 
Self Propelled (cycle or walk) 
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Figure 10.26 - Mode of Transport to Health/Medical Activities 
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Ignoring non-participation, which in this instance merely indicates that some 

households in Moira do not participate in this activity. There is clear evidence that 

Belfast and Moira respondents behave similarly with respect to modal choice in the 

pursuit of health/medical activities, with high demand rates for private and self- 

propelled transport. It is also evident that there is a greater demand for private 

transport from Fourwinds (99%) and Knockmore (95%) when compared with 

Belfast's 62% demand. 

In regard to frequency of participation in the health/medical activity, only valid 

responses are considered in the cross-tabulation- Missing data is attributed to non- 

responses and to those respondents who indicated health/medical participation 'as 

appropriate' or 'when required'. As expected, the vast majority of respondents (at 

least four fifths of the population in each settlement) attend this activity on a monthly 

basis. 

Table 10.28 together with Figure 10.27 highlights modal trends for business activity 

within the settlement classes. Non-participation is evident across all settlement 

classes. The demand for self-propelled and public modes is strongest in Belfast but 

almost insignificant in Fourwinds and Knockmore. Demand for self-propelled 

transport in Belfast outweighs that in Moira by a factor of three, whereas demand for 

private transport in Fourwinds and Knockmore is twice that for Belfast. 

Table 10.28 - Mode of Transport for Business Activities 
PERCENTAGE DISTRIBUTION BY LOCATION 

Mode 
Belfast Fourwinds Knockmorc Moira 

Non-Participant 3.3 2.2 1.6 1.1 

Self-Propelled 39.6 1.5 2.3 13.7 

Private 48.0 94.9 96.1 83.0 

Public 8.9 1.5 - 2.3 

TOTAL 100 100 100 100 
Self-Propelled - (cycle or walk) 
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Figure 10.27 - Mode of Transport to Business Activities 

With respect to frequency of participation in personal business activities (e. g., 

banking, legal etc. ), results show that respondents within Belfast (30%), Fourwinds 

(42%) and Moira (43%) dominate the monthly category. The majority of 

respondents in Knockmore engage in this activity weekly (37%). It is noteworthy 

that although the monthly category dominates in three of the four locations, the 

weekly category follows in second place. Since daily and fortnightly participation 

does not account for large percentage contributions within the locations, it is perhaps 

plausible that these weekly and monthly business trends might relate to employment 

payroll schemes. 

Place of Worship as an activity is also considered in this study. Table 10.29 and 

Figure 10.28 show modal trends across the settlements for this activity. Frequency 

participation trends within each settlement class are also shown in Table 10.30 

supported by Figure 10.29. 
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PERCENTAGE DISTRIB UTION BY LOCATION 
Mode 

Belfast Fourwinds Knockmore Moira 

Non-Participant 44.7 24.3 26.4 19.1 

Self-Propelled 22.8 0.7 3.1 16.7 

Private 30.1 75.0 70.5 64.0 

Public 2.4 - - 0.2 

TOTAL 100 100 100 100 
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Figure 10.28 - Mode of Transport to Place of Worship 

With the exception of Belfast, the private car generates the greatest demand; 75% of 

Fourwinds respondents, 71% of Knockmore respondents and 64% of Moira 

respondents compared to only a 30% in Belfast. Modal split trends within Belfast, 

show that only 2% use public transport, while an insignificant 0.2% of respondents 

within Moira avail of this mode. The greatest demands on self-propelled come from 

Belfast with a demand rate of 23% closely followed by Moira with a demand rate of 

17%. It is somewhat ironic that in a religiously conscious community like Northern 
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Ireland that the demand for places of worship has the least impact on public 

transport. Is this a pointer towards the need for more frequent stage carriage bus 

services on a Sunday? 

Table 10.30 - Place of Worship Frequency 

LOCATION 

Frequency Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

Non-Participant 50.4 26.5 32.6 24.7 

Daily 3.3 0 2.3 0.4 

Weekly 34.1 60.3 55.0 56.8 

Fortnightly 2.4 4.4 2.3 6.0 

Monthly 9.8 8.8 7.8 12.1 

This particular activity has relatively high percentages of non-participation. In fact 

50% of the Belfast sample, just over a quarter of the Fourwinds and Moira samples 

and approximately a third of the Knockmore sample do not participate. It is apparent 

that with the exception of Belfast, where non-participation dominates, Fourwinds, 

Knockmore and Moira respondents dominate the weekly category of participation. 

As with the previous activities, the frequency of participation attribute plays a key 

part in determining a household's sustainability index. 

Figure 10.29 - Place of Worship Frequency 
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10.0.3 Summaries of Attitudes on Transport and the Environment 

This section attempts to summarise the surveyed public opinion on public transport 

and the topical issues of environmental concern. 

Starting with rail transport, Table 10.31 summarises the public's level of satisfaction 

with respect to a , series of attributes concerning local rail transport. Levels of 

satisfaction are described by the categories Poor to very poor (P-VP), Satisfactory (S) 

or Good to very good (G-VG). The statistical mode (MODE) for each category is 

stated together with the percentage of the sample supporting the modal score. The 

results are stated for each location as follows. 

Table 10.31 - Attitude Summary - Local Rail Transport 

LOCATION 
RAIL SUMMARY 

Belfast Fourwinds Knockmore Moira 

ATTRIBUTE MODE (%) MODE (%) MODE (%) MODE (%) 

Route availability P-VP 50.0 P-VP 68.4 S 44.0 S 49.7 

Avail. of timetables S 44.9 P-VP 55.8 S 51.8 S 49.4 

Frequency of service S 41.3 P-VP 57.5 S 53.2 S 46.9 

Fare Structure S 52.8 P-VP 56.0 S 60.2 S 54.3 

Comfort P-VP 47.2 P-VP 50.5 S 48.2 S 50.1 

Reliability S 45.4 P-VP 56.7 S 57.8 S 56.2 

Cleanliness of carriage S 45.8 P-VP 56.7 P-VP 50.9 P-VP 46.3 

Cleanliness of station S 50.9 P-VP 49.1 S 53.6 S 55.8 

Convenience (to you) G-VG 39.8 P-VP 83.4 S 40.0 P-VP 44.6 
ATTITUDE KEY: P-VP Poor to very poor, S =Satisfactory, G-VG Good to verygood 

MODE Statistical Modal Category 

Considering route availability, which means the availability of routes to other 

destinations, it is clear that respondents in Knockmore and Moira are satisfied with 

this attribute. These locations are situated in a dormitory fringe and are well served 

by train services into the urban areas and beyond. 

The poor to very poor response from the Belfast Urban Area (Belfast inner city areas 

and Fourwinds) could perhaps be a reflection of interpretation. It is possible that 
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they are rating the availability of localised routes from one part of the city to another 

as opposed to routes catering for commuters who wish to travel to a neighbouring 

town or city. 

Turning to bus transport, Table 10.32 using similar coding to that used in Table 

10.31 profiles public opinion on levels of satisfaction over a range of specified 

attributes. It is apparent that respondents from the inner city through to Moira are 

generally satisfied with their local bus services. 

Table 10.32 - Attitude Summary - Local Bus Transport 

LOCATION 
BUS SUMMARY 

Belfast Fourwinds Knockmore Moira 

ATTRIBUTE MODE (%) MODE (%) MODI? (%) MODE (%) 

Route availability G-VG 38.9 G-VG 35.4 S 40.6 S 53.8 

Avail. of timetables S 37.2 S 39.0 S 40.6 S 53.2 

Frequency of service G-VG 35.1 S 40.8 S 45.3 S 50.8 

Fare Structure S 55.9 S 48.4 S 65.7 S 59.2 

Comfort S 51.4 S 48.4 S 63.6 S 58.1 

Reliability S 46.9 S 47.6 S 52.4 S 60.6 

Cleanliness of seats S 51.8 S 50.4 S 56.1 S 60.3 

Cleanliness bus exterior S 58.9 S 56.8 S 60.7 S 63.6 

Convenience (to you) G-VG 53.1_ 1 P-VP 41.6 P-VP 39.3 S 47.4 
ATTITUDE KEY: P-VP - Poor to very poor, S= Satisfactory, (i-VG - Good to very good 

MODE = Statistical Modal Category 

The only exception is'Convenience0 where the modal response from both Fourwinds 

and Knockmore is poor to very poor. The Fourwinds result is surprising given that 

Translink4 recently upgraded the service to the area, offering a5 to 7.5 minute 

frequency operating along a quality bus corridor with approximately 20% of the 

route having access to a peak hour priority bus lane. 

Meaning accessibility to a household. 
1 The city operator. 
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This is perhaps indicative of a community that is unaware of upgrades to their local 

bus service and these attitudinal findings might motivate Translink to revise their 

public relations strategy in an attempt to reverse the current modal trends in the 

Fourwinds area. The morphological and terrain characteristics of Fourwinds dictate 

the options available for public transport. Since the area is spread out over a much 

higher altitude than the other settlement classes, a rail infrastructure is not a viable 

option and therefore, the emphasis for sustainable transport in this area rests on an 

enhanced bus service. 

With respect to taxi transport, Table 10.33 sets out a summary of public opinion on 

satisfaction levels as before. 

Table 10.33 - Attitude Summary - Local Taxi Transport 

LOCATION 
TAXI SUMMARY 

Belfast Fourwinds Knockmore Moira 
ATTRIBUTE MODE (%) MODE (%) MODE (%) MODE (%) 

Availability (as needed) G-VG 38.9 G-VG 35.4 S 40.6 S 53.8 

Fare Structure S 55.9 S 48.4 S 65.7 S 59.2 

Comfort S 51.4 S 48.4 S 63.6 S 58.1 

Reliability S 469 S 47.6 S 52.4 S 60.6 

Cleanliness of carriage S 51.8 S 50.4 S 56.1 S 60.3 

Cleanliness of station S 58.9 S 56.8 S 60.7 S 63.6 

Convenience (to you) G-VG 53.1 P-VP 41.6 P-VP 39.3 S 47.4 
A 1TITEIDE KEY'. P-VP Poor to very poor, S- Sati%factory, G-VG Good to very good 

MODE? Statistical Modal Category 

Overall the taxi service rates a level of satisfaction across all locations but 

'Convenience' is rated poor to very poor in Fourwinds and Knockmore. This is 

surprising, since a taxi operates on a 24 hour call-and-collect basis, providing a door- 

to-door service. It is possible that respondents were rating this attribute in relation to 

the availability of taxi ranks, which are common in inner-city areas where there is a 

proliferation of taxi operators. 
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Tables 10.34 to 10.37 supported by Figures 10.30 to 10.34 profile accessibility issues 

with respect to perceived and actual opinion on public transport for the four 

settlement classes. 

Table 10.34 - Does household live within an acceptable walk distance to public 
transport modes? 

LOCATION 

Belfast (%) Fourwinds (%) Knockmorc (%) Moira (%) 

Public Transport Mode Yes No Yes No Yes No Yes No 

Bus Stop 

Train Station 

Taxi Halt 

99.2 

65.8 

64.9 

0.8 

34.2 

35.1 

63.2 

0.8 

15.2 

36.8 

99.2 

84.8 

90.6 

17.5 

2.4 

9.4 

82.5 

97.6 

98.8 

24.4 

12.6 

1.2 

75.6 

87.4 

Figure 10.30 - Reside near Bus Stop 

Figure 10.31 - Reside near Train Halt 
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Figure 10.32 - Reside near Taxi Halt 

When linked with certain factual details, some of the above results are not surprising. 

For example, there is no train station in the Fourwinds area (99% response rate) and 

in Knockmore, the rail halt is not within an acceptable walking distance (82.5% 

response rate). As expected, approximately 100% of the Belfast sample claim to 

reside within an acceptable walk distance to a bus stop and around 66% reside near a 

train station. 

In terms of potential sustainability policy initiatives in the city region, these results 

would seem to indicate that greater emphasis should be placed on bus utility, since 

the majority of respondents in every settlement class are within an acceptable 

walking distance. 

The sampled areas within Belfast are located in three brownfield/infill sites, the 

Ravenhill Road, the Dublin Road and the Ormeau road - all of which are located 

within the inner-city at varying distances from a variety of public transport modes. 

This mix is typical of most urban centres and Table 10.35, on the question of 

acceptable walk times, is presented merely for illustrative purposes. 
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Table 10.35 - Do Belfast households live within an acceptable walk distances to 
public transport modes? 

BELFAST 
Site 1 Site 2 Site 3 

Ravenhill Rd (%) Dublin Rd (%) Ormeau Rd (%) 

Public Transport Mode Yes No Yes No Yes No 

Bus Stop 100.0 - 97.9 0.8 100 - 
Train Station 52.4 47.6 97.9 2.1 32.1 67.9 

Taxi Halt 19.5 80.5 93.3 6.7 85.7 14.3 

It is interesting to remark that households located on the Dublin Road are closest to 

the CBD and from Table 10.35 this correlates with their close proximity to all modes 

of public transport. 

Returning to the commuter corridor, Table 10.36 summarises acceptable walk times 

to any public transport halt. There is a clear public consensus across and within the 

locations, that a walk-time interval 5 to 9 minutes from home to a public halt is 

deemed acceptable. The consensus is based on the statistical mode times, which are 

highlighted in the table. 

Table 10.36 - Acceptable Walk Time to any Public Transport Halt 

LOCATION 
GLOBAL 

ACCEPTABLE Belfast Fourwinds Knockmore Moira (oho) 
WALK TIME (%) (%) (%) (%) 
Up to 5 mins 29.3 28.7 20.9 16.3 20.4 

5-9 rains 46.3 45.6 49.6 44.2 45.4 

10 - 14 mins 21.1 22.8 23.3 33.5 29.0 

15 - 19 nuns 1.6 2.2 3.9 5.6 4.4 

20 mins or more 1.6 0.7 2.3 0.4 0.8 

TOTAL 100 100 100 100 100 

5 Respondent's own interpretation 
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Figure 10.33 - Acceptable Walk Time to any Public Transport Halt 

Comparing this consensus time of 5 to 9 minutes with the average mean times shown 

in Table 10.37 and Figure 10.34, shows that households6 in Belfast, Knockmore and 

Moira fall within this acceptable time interval. For householders in Fourwinds, 

typical edge of city, the average time exceeds this consensus time interval. 

Table 10.37 - Mean walk time to nearest public transport halt (using reported values) 

LOCATION 

Mean Walk Time 
Belfast Founvinds Knockmore Moira 

(Mins) 3.411 12.908 7.616 7.580 

Figure 10.34 - Mean walk times to nearest public transport halt 

Based upon an able-bodied household member. 
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A univariate analysis revealed that location has a highly significant main effect [F(3, 

954)=87.318, p<0.001]. The large effect size (r? = 0.215 = 21%) indicates a 

strong relationship between location and actual walk time to the nearest public 

transport halt. 

Post-hoc comparisons using the Tamhane7 test indicate that the mean walk time for 

Belfast (M = 3.411, SD = 3.749) differs significantly from Fourwinds (M =12.908, 

SD =. 5.794), Knockmore (M = 7.616, SD = 6.319) and Moira (M = 7.580, SD = 

4.257). Fourwinds differs significantly from Belfast, Knockznore and Moira whereas 

Knockmore differs significantly from Belfast and Fourwinds but fails to differ 

significantly from Moira. Table 10.38 shows the respective significance levels for 

the multiple comparisons. 

Table 10.38 - Multiple Comparisons for Global Sample by Location 

Residence of Respondent Residenos of Respondent Significance level 
Fourw ds < 0.001 

Belfast Knocbnore < 0.001 
re < 0.001 

Be" < 0.001 
Fourwinds Knocbnore < 0.001 

Moire < 0.001 
Belied < 0.001 

Knoclvnore Fourwinds < 0.001 
Moira 1.000 
Belfast < 0.001 

Moire Fourwlnds < 0.001 
Knod pore 1.000 

Further to the expert w ngs determined in Chapter Six for the five key attributes 

that were identified by experts as contributing to travel behaviour sustainability, 

Table 10.39 sets out the public weights (see § 9.0.1) and corresponding ranks. 

7 sm coosarvadve tat whm dm ire mequd vamp las and the bomoeeseity cf varianos cr-. ion is vialsted. 
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Table 10.39 - Public Rankings for the Five Key Attributes 

('hapter l en - Afain Surve% Reeults 

ATTRIBUTE WEIGHT (%) RANK 
Mode of Transport used 24.3 (21.6) 1(2) 

Frequency of activity participation 19.7 (15.5) 3 (4) 

Distance travelled to Activities 18.6 (32.2) 4 (1) 

Proximity to public Transport 20.5 (19.3) 2 (3) 

Number of Vehicles/License Holders 16.9 (11.4) 5 (5) 
Corresponding Expert Weights and Ranks are shown in parenthesis 

It is noteworthy that the public and the experts give equal least priority to the number 

of vehicles (and licences) per household but they differ radically in their perception 

of the most important attribute. The experts put distance-travelled at the top with a 

strong discriminating weight (32.2%), whereas public perception puts mode of 

transport at the top with a weight of 24.3%. Perhaps there is a policy issue here in 

terms of public sustainability awareness. The results ratify a well-known trait in 

survey analysis - public opinion regresses towards the mean as shown by the 

respective standard deviations (SD Public = 2.47, SD Expert = 7.02). 

In terms of encouraging the public to make greater use of public transport, attitudes 

were sought as summarised in Tables 10.40 and 10.41. 

Table 10.40 - Attributes to Encourage Greater use of Public Transport 

ATTRIBUTE WEIGHT (%) RANK 

Increase frequency of service 17.4 1 

Better reliability 14.9 4 
Better connections 13.1 5 
Public transport within walking distance 15.1 3 

Cheaper fares 15.3 2 
Improved facilities (e. g. bus shelters) 10.1 6 

Cleaner more comfortable vehicles 8.8 7 

Road pricing (e. g. toll roads) 5.4 8 
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Table 10.41 - Ranked Attributes to Encourage Greater use of Public Transport 

ATTRIBUTE WEIGHT (%) RANK 

Increase frequency of service 17.4 1 

Cheaper fares 15.3 2 
Public transport within walking distance 15.1 3 

Better reliability 14.9 4 

Better connections 13.1 5 

Improved facilities (e. g. bus shelters) 10.1 6 

Cleaner more comfortable vehicles 8.8 7 

Road pricing (e. g. toll roads) 5.4 8 

Respondents were asked to rank eight attributes (from 1- most important, to 8- least 

important). It is perhaps not surprising that reliability is in the top four along with 

service frequency, cheaper fares and proximity. 

Public opinion on a number of specific transport related issues exhibit a broad 

consensus across the four settlements. Overall, there appears to be a general concern 

for the environment, but there is potential for conflict between respondents' attitudes 

and their actual behaviour (HS1). The following four statistical analyses for 

specimen responses demonstrate this conflict. 

For statistical analysis, respondents are divided into two groups, Group I (green - 

environmentally friendly) and Group 2 (non-green - not environmentally friendly). 

For analyses I to 3, Group I identifies with the attitudes 'agree or strongly agree' and 

Group 2 identifies with 'disagree or strongly disagree'. For analysis 4, the group 

attitudes are reversed - Group 1 identifies with 'disagree or strongly disagree' while 

Group 2 identifies with 'agree or strongly agree'. Respondents who neither agree nor 

disagree or those who ticked 'n/a', are discounted form the various analyses. 

An analysis of variance was conducted on household responses as follows: 
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ANALYSIS 1. Government should do more to protect the environment, even if it 
leads to higher taxes. 

In this instance ANOVA reveals no significant difference between households with 

green attitudes and those with non-green attitudes in respect of household travel 

behaviour sustainability [F(1,758) = 0.118, p= 0.732]. Moreover, there is no 

interaction effect between location and attitudes [F(3,758) = 0.693], p=0.556]. 

ANALYSIS 2. Ordinary people should do more to protect the environment, even if 
it means paying higher prices. 

Here, ANOVA also reveals no significant difference between households with green 

attitudes and those with non-green attitudes in respect of household travel behaviour 

sustainability [F(1,785) =1.463, p=0.227]. The interaction effect also 

demonstrates no significant difference between attitudes within the various 

settlement classes [R3,785) = 2.5681, p=0.0531. 

ANALYSIS 3. Buses should be given more priority in towns and cities, even if it 
makes things more difficult for car drivers. 

An ANOVA reveals no significant difference between households with green 

attitudes and those with non-green attitudes in respect of household travel behaviour 

sustainability [R1,824) = 0.094, p=0.759]. The interaction effect also 

demonst ales no significant difference between attitudes within the various 

settlement classes [F(3,824) = 0.477], p=0.698]. 

ANALYSIS 4. People should be allowed to use their car as much as they like, even 
if it causes damage to the emnro . 

Once again ANOVA reveals no significant difference between households with 

green attitudes and those with non-green attitudes in respect of household travel 

behaviour sustainability [F(1,696)= 1.379, p = 0.241]. The interaction effect also 
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demonstrates no significant difference between settlement location and attitudes 

[F(3,696) = 1.332], p=0.263]. 

10.1 CONCLUDING REMARKS 

The individual results presented in this chapter each reveal characteristics that are 

identified with the survey data. However, without prejudice to the statistical 

analyses (presented in the next chapter), there are key features of the results, which 

would tend to ratify intuition and speculation. 

For example, with respect to location, Belfast brownfield sites can be identified with 

young single professionals with no (or few) dependants. On-the-other-hand, the 

areas beyond the city centre would appear to attract householders in the 30-49 age 

bracket, identified as married, with dependants. 

In terms of household travel characteristics, although the overall results demonstrate 

a high level of car dependency across all settlement classes and activities, there is a 

general level of satisfaction with all available public transport options. 

With the exception of Belfast, housing tenure illustrates a greater than 90% owner 

occupancy, which accords favourably with the 2001 census data. The privately 

rented sample (37%) from Belfast identifies with the young professional rental 

Despite a general concern for transport and the environment across the commuter 

corridor, statistical analyses (Analysis I to 4 above) demonstrate an apparent conflict 

between respondents' attitudes and their actual behaviour (HSI). On a positive note, 

these findings represent a quality change amongst the general public's attitudes and 

perceptions towards the environment. However, if attitudes and behaviour are to be 
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matched, there is a need for a much more practical implementation of sustainability 

policy initiatives based, for example, on a set of characteristic HSI values. 

While these particular analyses relate to a particular approach corridor in the Belfast 

City Region, it is perhaps prudent at this point in the thesis to remark on the 

existence or otherwise of any data correlation between the survey data and the 2001 

Census. It should be noted however, that any exploration is constrained and should 

be interpreted accordingly, given that the original survey sample was derived from 

within a typical approach corridor. 

For illustrative purposes only, three particular aspects of household occupancy are 

summarised in Tables 10.42,10.43 and 10.44. These data were chosen because there 

is relevant survey and census data listed under the same headings. 

Table 10.42 - Census Statistics versus Sample Statistics for Marital Status 

Belfast 
Ward 

Castlereagh 
Ward 

Lisburn 
Ward 

Lisburn 
Ward 

MARITAL 
STATUS 

Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

Single 43 (64) 28 (12) 30 (4) 24 (9) 

Martied/Partnered 42 (30) 63 (85) 53 (88) 62 (81) 

Separated 3 (2) 2 (1) 4 (4) 3 (3) 

Divorced 4 (2) 3 (2) 6 (2) 4 (3) 
Widowed 8 (1) 4 (0) 7 (2) 8 (5) 

NOTE - Percentages in parenthesis are obtained from the main household survey of this research project. 

Table 10.43 - Census Statistics versus Sample Statistics for Car Ownership 

Belfast 
Ward 

Castlereagh 
Ward 

Lisburn 
Ward 

Lisburn 
Ward 

CAR 
OWNERSHIP 

Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

0 25 (20) 5 (0) 21 (2) 9 (2) 
1 52 (48) 49 (32) 50 (36) 41 (36) 
2 20 (23) 41 (62) 25 (56) 43 (53) 

?3 4 (9) 5 (6) 5 (6) 7 (9) 

NOTE - Percentages in parenthesis are obtained from the main household survey of this research project. 
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Table 10.44 - Census Statistics versus Sample Statistics for Age Profile 

Belfast Castlereagh Lisburn Lisburn 
Ward Ward Ward Ward 

AGE Belfast (%) Fourwinds (%) Knockmore (%) Moira (%) 

20 -29 17 (46) 12 (8) 15 (11) 10 (10) 

30-44 
26 (26) 30 (65) 27 (55) 29 (30) 

(30-39) 

45 59 
16 (21) 17 (25) 16 (32) 17 (49) 

(40-59) 

>61 20 (7) 13 (2) 13 (2) 15 (12) 

NOTE - Percentages in parenthesis are obtained from the main household survey of this research project. 

There is clearly a marked difference between the census data and the survey data 

across locations and also within each of `marital status', `car ownership' and `age'. 

The chi-square test reveals statistically significant differences pointing to a lack of 

representation in terms of the entire population of the southern commuter corridor. 

However, in view of the distinct nature and characteristics of the data collection 

methods of the household survey and the 2001 census, any correlation that would 

arise is perhaps more likely to have occurred by chance than by design. 

Basically, the census results are grouped by ward and are comprehensive - embracing 

households off the corridor, unlike the survey strategy, which is focused on specific 

non-comparable sub-areas along the southern approach corridor - like is not being 

compared with like. Also, the survey concentrates particularly on newcomer 

households within the brownfield sites, the edge of city and the dormitory area of 

Lisburn. This is not the case with the census data, which interestingly, displays a 

lack of consistency across the locations - particularly so for marital status and car- 

ownership. 

Arguably, there are characteristics of a commuter corridor that are not evident in the 

general (wider) population. Indeed, looking at Table 10.6 which shows the 

prevalence of owner occupancy in the survey, it is the author's view that there is 
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perhaps an aspect of wealth associated with those who choose to live on a commuter 

corridor. This particular observation is one that could be investigated in a future 

study of corridor travel behaviour. 
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CHAPTER ELEVEN 

THE HSI RESULTS: AN OVERVIEW 

11.0 HSI PROFILES 

The purpose of this chapter is twofold, firstly to provide the reader with an 

opportunity to capture an overall picture of HSI results emanating from the various 

phases of the preceding methodologies and secondly to perform the sensitivity 

analysis that is mandatory in any application of a multi-attribute modelling process. 

Graphical images are used in an attempt to establish an intuitive platform from which 

to perform the appropriate statistical analysis; this is a recommendation of 

Tabachnick and Fidell (2001). The principal concern is with the determination of 

household travel behaviour sustainability indices - the key data on which the main 

research hypothesis is formally tested. Other important results arising out of the 

questionnaire will be presented and analysed in Chapter 12. 

11.0.1 Distribution of HSIs 

The statistical software package SPSS' was used almost exclusively for the data 

processing and analysis. Individual household indices of travel behaviour 

sustainability were estimated using the points scheme and attribute weights outlined 

previously. The summary of HSI results for the complete spectrum of 958 responses 

is presented in Table 11.1. These are also displayed in Figure 11.1, which exhibits a 

quasi normal distribution with a slight negative skean. This accords with expectation 

- in the sense that current transport strategies, are perhaps just beginning to have a 

positive effect on sustainability with environmental policies such as Agenda, 21 and 

Il Poduge for the 3ocW Scimoes - Norman 9.0 
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LA21 now beginning to have impact. Perhaps if this study were to be repeated five 

years hence, the distribution would not exhibit any skewness. 

Table 11.1 - Descriptive Statistics: Overall HSI 

Household Sustainability Index Statistic Std. Error 

Mean 52.2600 . 
3019 

Median 52.3227 

Std. Deviation 9.345 
Minimum 12.60 
Maximum 84.37 
Inter quartile Range 8.6985 
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Figure 11.1 - Household Sustainability Index: Overall Distribution 

Figure 11.2 is a boxplot, which highlights the symmetry and shows the spectrum of 

outliers (as determined by SPSS) for the overall sample of households. These are 

HSI results that extend more than 1.5 times the interquartile range from the edge of 

the box in either direction. Since there is only a small difference between the mean 

and the trimmed mean it is clear that the effect of the outliers can be ignored and they 

can remain in the data set without recoding (Pallant, 2001). 
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Figure 11.2 - Boxplot of HSI Indices for all Settlements 

Erickson and Nosanchuk (1982) state that although a single-peaked symmetric 

sample may not be quite normal, it is usually close enough so that confirmatory tools 

that assume normality can be used safely. This is indeed the case here, for although 

the figures show that the overall distribution emulates a normal distribution, it fails 

the Kolmogorov-Smirnov test of normality. Pallant (2001) points out that analysis of 

variance, which is adopted as a confirmatory tool in this analysis, is not sensitive to 

this departure from precise normality. This is supported by Stevens (1996) and 

Gravetter and Wallnau (2000) who maintain that with large enough sample sizes 

(e. g., 30+), the violation of the normality assumption should not cause any major 

problems. 

The HSI distributions by settlement location are described in Table 11.2, supported 

in Figure 11.3 by the relative boxplots, which facilitate visual HSI settlement 

comparisons. 
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Table 11.2 - HSI Descriptive Statistics by Location 

Chapter Eleven - IIS! Results 

Location Statistic Std. Error 

HSI Belfast Mean 61.8805 
. 
9495 

Median 61.5002 
Std. Deviation 10.5301 
Minimum 29.42 
Maximum 84.37 
Inter quartile Range 10.5370 

HSI Fourwinds Mean 47.7064 . 
6855 

Median 48.8358 
Std. Deviation 7.9939 
Minimum 12.60 
Maximum 62.45 
Inter quartile Range 7.4856 

HSI Knockmore Mean 52.4927 . 
6685 

Median 53.4497 
Std. Deviation 7.5926 
Minimum 12.63 
Maximum 77.30 
Inter quartile Range 6.9095 

HSI Moira Mean 51.1508 
. 
3542 

Median 51.6967 
Std. Deviation 8.4573 
Minimum 12.60 
Maximum 83.41 
Inter uartile Ran e 7.2170 
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Figure 11.3 - HSI Distribution Box Plots 
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Looking at the means it would appear that the most sustainable settlement is Belfast, 

followed in decreasing order by Knockmore, Moira and Fourwinds. Analysis of 

variance is used to investigate any significant differences in these means and a 

follow-up post hoc analysis indicates specific significant differences. Apart from 

Moira, the outliers occupy the low spectrum of HSIs, but because these are relatively 

few and are valuable indicators of unsustainable travel behaviour, no action has been 

taken to remove them from the database. 

The histograms shown in Figures 11.4 to 11.7 show the particular HSI distributions 

for each of the four survey locations. In each case these reveal a perceptible negative 

Figure 11.4 - Belfast Distribution 

Knockmore 
100 

90 
00 
70 

sso 
so g 4o 
30 
20 

9LL D- - 7.58 

10 U.. "52 

0 AL N" 12900 

HSI 

Figure 11.5 - Fourwinds Distribution 
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Figure 11.6 - Knockmore Distribution Figure 11.7 - Moira Distribution 
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skewness, which concurs with the initial overall observation above. Furthermore, the 

histograms give the reader an intuitive perception of HSI variation across the 

southern approach corridor into Belfast. 

A one-way between groups analysis of variance (ANOVA) was conducted to explore 

the impact of loc4tion on levels of travel behavioural sustainability, as measured by 

the household sustainability index (HSI). The households were grouped by location 

as indicated above and display a discernible difference in mean HSIs across the 

settlements. There is a statistically significant difference at the p<0.001 level in 

HSIs for the four settlements [F(3,954) = 68.604, p<0.001]. The effect size (the 

proportion of variance of the dependent variable that is explained by the independent 

variable) calculated using eta squared (r2) is 0.177, which according to Cohen 

(1988) is considered as a large effect. 

Post-hoc comparisons using the Tamhane3 test indicate that the mean travel 

behaviour sustaiaability score for Belfast (M = 61.8805, SD = 10.5301) differs 

significantly from Fourwinds (M = 47.7064, SD = 7.9939), Knockmore (M = 

52.4927, SD = 7.5926) and Moira (M = 51.2178, SD = 8.3011). Fourwinds differs 

significantly from Belfast, Knockmore and Moira whereas Knockmore differs 

significantly from Belfast and Fourwinds but fails to differ significantly from Moira. 

Hence settlement location has an effect on travel behaviour. Table 11.3 shows the 

respective significance levels for the multiple comparisons. In the above analysis, 

the reader familiar with SPSS ANOVA will recognise the large disparity in error 

variances, ratified by Levene's test [F(3,954) = 4.644, p=0.003]. 

2 Cahn cLoifa 0.01 as a aatdl dra 0.06 as a medium affea aad 0. U as a Wge a01iaL 
1 Offered by SPSS as a coesvative wt was thss arg oosga l auap Siams said tie hoe oNN1iy of vaaimat coadifiaa is 
viold" 
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This prompts immediate concern regarding the homogeneity of variance condition. 

According to Roberts and Russo (1999), since the largest group variance in the study 

(110.883) is no more than four times the size of the smallest group variance (57.648), 

then it is safe to analyse the data and to apply Dunnett's C post-hoc test. 

Table 11.3 - Multiple Comparisons for Overall Sample by Location 

Residence of Respondent Residence of Respondent Significance level 
Fouiwinds < 0.001 

Be fast Knockmore < 0.001 
Moire < 0.001 
Belfast < 0.001 

Fourwinds Knocbnore < 0.001 
Aft < 0.001 

Belfast < 0.001 
Knock ore Fourwinds < 0.001 

Moira 0.440 
Belfast < 0.001 

Moira Foul < 0.001 
Knockmore 0.440 

This assumes that the largest group size divided by the smallest group size is less 

than 1.5 (Stevens, 1996, p. 249), which is exceeded in this sluvey and for this reason 

the Dunnett C- test is replaced by the more conservative SPSS Tainhane test. 

The author decided to carry out the following further exploratory analysis 

i) excluding Belfast from the analysis resulted in similar variances for Moira, 

Knockmore and Fourwinds, which using the Bonfesroni adjusted post-hoc 

test revealed results similar to those quoted above 

ii) removing Moira (the largest sample size) from the data set but retaining a 

significant variance differential, the Tsmhane test agreed with the previous 

outcome and finally, 
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iii) making each sample size equal to 123 by random deletions from the data set 

and with the Levene test indicating a violation of the equality of variance, the 

Tamhane test ratified the original findings. 

Figures 11.8 and 11.9 show respectively the SPSS profile plot and distribution chart 

of the mean sustainability scores for each settlement - providing immediate visual 

comparisons. 
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Figure 11.8 - Mean HSI Profile 

11.0.2 Sensitivity Observations 
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Figure 11.9 - Mean HSI Distribution 

In § 6.1.2 the reader was introduced to the necessity for an investigation of weight 

sensitivity in respect of the mean HSI/location priority. As previously explained, 

mode, frequency and location are described as variable attributes and it is of 

significance, in respect of the robustness of expert decision making, to see how the 

HSI for each location changes as their combined weights range from 0 to 100%. 

Tables 1 1.4 to 11.6 summarise the mean HSIs as determined respectively using the 

expert weights, the public weights and equal weights for the five household 

attributes, mode, frequency, location, proximity and number of vehicles/licences. 

The HSIs determined by equal weights are referred to as unweighted. The Expert 
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weights were obtained directly from section 6.1.1 (Table 6.10). The Public weights 

were derived from Question 19 on the survey as outlined towards the end of section 

9.0.1 of Chapter Nine. 

Table 11.4 Expertly Weighted Mean Settlement HSIs 

Chart eights Mean Settlement Point, Scores Global 
Attribute 

Distribution ATTRIBUTE. Expert 
Wts w, 

Revised 
Wts w 

Belfast Fourwinds Knockmore Moira [ISI 
Measure 

MODE 0.216 0 32.7 15.5 16.4 18.1 19.3 
Variable 
Attributes FREQUENCY 0.155 0 18.4 15.7 15.3 20.2 18.7 

LOCATION 0.322 0 89.2 87.2 89.7 79.1 83.0 

Fixed PROXIMITY 0.193 0.63 88.8 49.3 68.4 73.0 71.0 
Attributes No. V. %L 0.114 0.37 53.7 37.9 39.6 40.5 41.7 

Mean HSI for expert derived weights 2: wß p 61.9 47.7 52.5 51.2 52.3 

Mean IISI for zero variable revised weights Ew, p 75.7 45.1 57.7 61.0 60.2 

Table 11.5 Public Weighted Mean Settlement HSIs 

Chart eights, Mean Settlement Points Scores Global Attribute 
Distribution ATI'RIBUPE Public 

Wts w, 
Revised 
Wts w, 

Belfast Fourwinds Knockmore Moira HSI 
Measure 

MODE 0.243 0 32.7 15.5 16.4 18.1 19.3 
Variable 

Attributes FREQUENCY 0.197 0 18.4 15.7 15.3 20.2 18.7 

LOCATION 0.186 0 89.2 87.2 89.7 79.1 83.0 

Fixed PROXIMITY 0.205 0.548 88.8 49.3 68.4 73.0 71.0 
Attributes No. V/I. 0.169 0.452 53.7 37.9 39.6 40.5 41.7 

Mean HSI for public derived weights Ewe 55.4 39.6 44.4 44.9 45.4 

Mean HSI for zero variable revived weights Ew, 72.9 44.1 55.4 58.3 57.8 

Table 11.6 Unweighted Mean Settlement HSIs 
Chart eights Mean Settlement Points Scores Global Attribute 

Distribution ATTRIBUTE Equal 
Wts wý 

Revised 
Wts w 

Belfast Fourwinds Knockmore Moira HSI 
Measure 

MODE 0.2 0 32.7 15.5 16.4 18.1 19.3 
Variable 

Attributes FREQUENCY 0.2 0 18.4 15.7 15.3 20.2 18.7 

LOCATION 0.2 0 89.2 87.2 89.7 79.1 83.0 

Fixed PROXIMITY 0.2 0.5 88.8 49.3 68.4 73.0 71.0 
Attributes No. V/L 0.2 0.5 53.7 37.9 39.6 40.5 41.7 

Mean 11SI for ual4 weights Ew, p 56.5 41.1 45.9 46.2 46.7 

Mean HSI for zero variable revised weights Ew 713 43.6 54.0 56.8 56.4 

Each table shows a Revised Weights column, produced by reducing the variable 

attribute weights to zero and normalising the two remaining fixed weights to sum to 

100%. For example in Table 11.4, the fixed weights are Proximity - 0.193 and No. 

Equal identifies with unweighted norrnalised results. 
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VIL = 0.114, which when normalised are respectively 0.193/(0.193+0.114) = 63% 

and 0.114/(0.193+0.114) = 37'/0. These weights are then used in the calculation of 

the revised mean HSIs as shown in the bottom row ofthe table. The resulting data 

from the final two rows of each table are used to produce the sensitivity charts shown 

in Figures 11.10 to 11.12. A discussion on the production and interpretation of such 

charts is given in Goodwin and Wright (1998). The following calculation, based on 

Table 11.4 (Experts) illustrates how the linear sensitivity graphs are produced for 

Belfast. 

EXPERTS - The combined expert variable attribute weights (0.216+0.155+0.322) _ 

0.693 (69% rounded) are the same for the four locations. 

Location: Belfast 

The linear sensitivity equation is given by y= na +c where y represents the mean 

HSI and x represents the combined variable weights. 

Whenx=0, y=75.7andwhen x=69, y=61.9. 

Using these values gives m= -0.2 and c= 75.7 and hence for 

y=-0.2x+75.7. 
The corresponding equations for the otter locations are: 
Ferg g y=0.04x+45.1 

y= -0.08x + 57.7 
UQiM y=-0.14x+61.0 These equations are used to plot graphs for each settlement class in Figure 11.10 . 

PUBLIC - The combined variable attribute weights resulting from public perWaon 

(Question 19) are (0.243+0.197+0.186) = 0.626 (63% rounded). The corresponding 

linear equations derived on the basis of Public weightings are: 

Belfast y= -0.28x + 72.9 
Fourwinds y= -0.07x + 44.1 
Knockanore y= -0.18x + 55.4 
Moira y= -0.21x + 58.3 
These equations are used to plot graphs for each settlement class in Figure 11.11   
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UNWEIGHTED - The combined variable attribute weights amounts to 60% and the 

corresponding equations derived on the basis of Equal weightings are: 

Belfast y= -0.25x + 71.3 
F ins y=-0.04x+43.6 
Knockmore y=*. 0.12x + 54.0 
Moira y=-0.18x+56.8 These equations are used to plot graphs for each settlement class in Figure 11.12 , 

The picture emerging from this sensitivity investigation is that no matter how the 

combined weighting for the variable attributes is perturbed, Belfast remains the most 

sustainable settlement in respect of travel behaviour as structured into the multi- 

attribute model. Fourwinds is predominantly the least sustainable. Public perception 

in terms of ranking remains constant throughout the range of variability, however the 

experts exercise considerable discrimination as can be seen from Figure 11.10. 

It is clear that their influence on the variable weights puts Moira beneath Knockmore 

in terms of sustainability and moreover, it would take a significant swing from 69'/0 

to 49%/o in the relative importance of the variable attributes before the situation would 

reverse. By the same token an increase of 20% in variable weights would put Moira 

into the least sustainable category. The unweighted results are given for the sake of 

completeness and perhaps, when compared with the expert p files, it could be said 

that they lend justification to the choice of methods used in generating the attribute 

value scores. 

A one way ANOVA applied to the mean HSIs for the eipeR, public and unweighted 

groups shows that there is a statistically significant difference at the p<0.001 level 

in HSIs for the three groups [F(2,958) =152.234, p<0.001]. The Bonnferronis post 

hoc pairwise comparisons reveal statistical differences among the three groups. 

s The Leveos tat nnpporb homo jeodly of vuimoe (p - 0.953) 
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SENSITIVITY OF VARIABLE ATTRIBUTES - EXPERTS 
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Figure 11.10 - Expert Sensitivity 
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The mean score for the experts (M = 52.26, SD = 9.35) differs significantly from 

both the unweighted (M = 46.75, SD = 9.02) and the public scores (M = 45.42, SD = 

8.92). Likewise, the unweighted differs from the public ratings. 

11.0.3 Newcomers -v- Established Residents 

In addition to location, length of occupancy is also examined as an independent 

variable under the groups, newcomers and established residents; see Table 11.7. The 

HSI histograms for the residential classifications are shown in Figures 11.13 and 

1 1.14. It is clear that they both approximate statistical normality and Levene's test 

for homogeneity of variances is upheld [F(l, 956) = 0.031, p>0.05]. 

An independent-samples t-test was conducted to compare the HSI scores for 

newcomers and established residents. There is a significant difference in scores for 

newcomers [M = 51.4103, SD = 9.31581 and established residents [M = 53.3861, SD 

= 9.2754; 1(956)=-3.256, p=0.0011. 

288 

Figure 11.12 - Unweighted Sensitivity 



Karen Donegan PhD Thesis 

Table 11.7 - HS1 Descriptive Statistics by Length of Occupancy 

( 'hopter Eleven I/SI Results 

Resi dential Classification Statistic Std. Error 

HSI Newcomer Mean 51.4103 
. 
3987 

(5 yrs or Median 51.5748 
less) 

Std. Deviation 9.3158 

Minimum 12.60 

Maximum 81.37 

Interquartile Range 8.9981 

HSI Established Mean 53.3861 
. 
4570 

(more than 5 Median 53.2154 
yrs) 

Std. Deviation 9.2754 
Minimum 17.96 

Maximum 84.37 
Interquartile Range 8.82 

. 
8287 
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Figure 11.13 -Newcomer Residents 

However, although the difference is highly unlikely to have occurred by chance, 

Pallant (2001) warns that the combination of a large sample size (N = 958), the small 

difference in mean scores (51.41,53.39) and the small effect size (eta squared (q) = 

0.011) readily leads to a significant difference. For this reason, further exploratory 

tests using higher-way analysis of variance/covariance will be carried out. 

11.0.4 Exploratory Variables 

In addition to the key discriminating-variables discussed above, it was decided to 

explore two further variables, which upon inspection of the SPSS database may have 

an impact on the statistical analysis of the HSIs. These exploratory variables 

(defined in Chapter 9 as secondary impact variables) are: household size -a 
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combination of the number of dependants and the number of wage earners in each 

household and the occupational index - an approximate household average of 

occupations of all wage earners in the household. Table 11.8 and the boxplots in 

Figure 11.15 profile. the descriptive statistics of HSI against the household sizes. 

Table 11.8 - HSI Descriptive Statistics by Household Size 

Household Ste* Stauft SW. Error 

HSI 1.00 Mean 59.3451 . 9100 
Me - 58.8082 
Sid. DevisUon 10.7248 
Mrs mum 23.34 
Maidmue 84.37 
is am Ille R 11.4000 

HSI 2.00 Mean 52.2 % . 6132 
Median 52.8496 
Sid. Deviation 10.2000 
MNrdxn 12.00 
MaMmm 81.01 
himm, R 10.6464 

HSI 3.00 Moen 51.1555 . 5774 
Meäan 51.8918 
Std. Dw mbon 8.3468 
Mk*M m 1283 
Mmdmm 77.29 R 6.23 

HSI 4,00 Mw 50.3388 . 4408 
Madan 51.0608 
Sid. Dwhüon 8.8797 
Molmum 18.53 
Madman 7288 
Intemueffle Rome 7.6211 

HSI 5.00 mm 40.4458 . 8338 
Ms - 30.4535 
Std. DevMbn 7.3640 
mb m 23.21 
Mud um 53.70 
V*Wquw@o Rom 6.8781 

HSI 6.00 Mean 44.8500 1. 
Min MOM 
SW. DevMlbn 8.8606 
Mkdmurn 29.14 
Maat un 
bduquwtk Rw4p 

58.07 
SAW 

HSI 7.00 Mw ä28w 2.2758 
Median 53.3182 
Std. Devfaöon 4.5516 
Molmun 45.87 
Mndewm 57.80 

8.5199 

A one-way between groups ANOVA was conducted to explore the impact of 

household size on HSI. The subjects were divided into seven groups according to the 

defined household size. The difference in levels of HSI over the seven groups is 

highly signfficaM I 6,951) =18.734, p<0.001]. The effect size, calculated using 
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eta squared (tj) is 0.106, which according to Cohen (1988) is considered as a large 

effect. Using the Tamhane test however, the post-hoc comparisons shown in Table 

11.9, merely confirm what is visually obvious from Figures 11.16 and 11.17. 

Table 11.9 =Multiple Comparisons for Overall Sample by Household Size 
House o'd Size Haw&rold Sias Nwl 

2.00 < 0.001 
3.00 < 0.001 
4.00 < 0.001 

1.00 5.00 40.001 
6.00 40.001 
7.00 0.704 
1.00 < 0.001 
3.00 0.064 

200 4.00 0.197 
5.00 0.131 
6.00 0.512 
7.00 1.000 
1.00 < 0.001 
2.00 0.064 

3.00 4.00 0.968 
5.00 0.874 
6.00 0.050 
7.00 1.000 
1.00 < 0.001 
2.00 0.197 

4.00 3.00 0.006 
5.00 1.000 
6.00 O. 
7.00 1.000 
1.00 < 0.001 
2.00 0.131 

5.00 3.00 0.874 
4.00 1.000 
6.00 1.000 
7.00 0.906 
1.00 c 0.001 
2.00 0.512 

6.00 3.00 0.960 
4.00 0. 
5.00 1.000 
7.00 OA03 
1.00 0.704 
2.00 1.000 

7.00 3.00 1.000 
400 1.000 
5.00 0.06 
6.00 O 

A household size of 1.00 (M = 59.3, SD =10.7) differs significantly from household 

sizes 2.00,3.00,4.00,5.00 and 6.00 but not from a household of size 7.00 (M 

52.8497, SD = 4.5516). The latter, with only four households in the sample is an 
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anomaly and could be discounted but is retained for the sake of completeness. 

Household sizes 2.00 through 7.00 did not differ significantly from each other. 

Figures 11.16 and 11.17 illustrate the profile of mean HSIs against household size 

and would appear to indicate an obvious linear relationship between HSI and 

household sizes 2.00 through 6.00. 
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Figure 11.15 - HSI Box Plots by Household Size 
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Table 11.10 and the complementary boxplots in Figure 11.18, profile the HSI 

descriptive statistics for the occupational index. A one-way between groups 

ANOVA was conducted to explore the impact of the household Occupational index 

on HSI. The overall sample was divided into four groups, professional, non-manual, 

manual and non-stated. The difference in levels of HSI over the four groups is 

highly significant, [F(3,954) = 36.377, p<0.001]. The effect size eta squared (rj) = 

0.103 is classed as a large effect (Cohen, 1988). 

Table 11.10 - HSI Descriptive Statistics by Occupational Status 
O ccupeäonal Index Staädic Std. Error 

HSI Professional Mean 51.3646 
. 5773 

Median 51.5846 
Std. Deviation 9.5726 
minknum 16.31 
modmum 81.37 
interquwtile Range 9.4029 

HSI Non-Manual Mean 50.0037 . 4930 
Median 50.6008 
Std. Deviation 8.7634 
Min 12.60 
Mwdmurn 81.01 
int. rquartla Range 7.5102 

HSI Manual Mean 612497 . 5403 
Median 53.0895 
Std. Deviation 8.1941 
Minirum 1263 
Madmwn 84.37 
In erquartils Rangs 7.0246 

HSI Non-Stated Moan 59.2791 
. 7442 

Median 58.8917 
Std. Deviation 8.7109 
MInimurn 30.72 
Modmurn 83.41 

R@W 9.6581 

Despite homogeneity of variances, (Levene's test: p>0.05), the unequal group sizes 

dictate the application of the more conservative Tamhane post-hoc comparisons. 

Table 11.11 shows that the approximate non-stated group (M = 59.3, SD a 8.7) 
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differs significantly from the approximate professional, non-manual and manual 

groups. There is also a statistically significant difference between the approximate 

non-manual group (M = 50.0, SD = 8.8) and the approximate manual group (M = 

52.2, SD = 8.2). 
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Figure 11.18 - HSI Box Plots by Occupation 

Table 11.11 - Multiple Comparisons for Overall Sample by Occupational Index 

Occupational Index Occupational Index Significance level 

Approx Non-Manual 0.368 
Approx Professional Approx Manual 0.840 

Approx Non-Stated < 0.001 
Approx Professional 0.368 

Approx Non-Manual Approx Manual < 0.05 

Approx Non-Stated < 0.001 
Approx Professional 0.840 

Approx Manual Approx Non-Manual < 0.05 
Approx Non-Stated < 0.001 
Approx Professional < 0.001 

Approx Non-Stated Approx Non-Manual < 0.001 
Approx Manual < 0.001 
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Figures 11.19 and 1 1.20 illustrate the profile of mean HSIs against the occupational 

index. 
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Figure 11.19 Mean HSI Profile by 
Occupational Index 

11.1 CONCLUDING REMARKS 

Figure 11.20 HSI Distribution by 
Occupational Index 

In this chapter it is clear that the generic profiles for the household sustainability 

indices facilitate the application of the general linear model, in particular analysis of 

variance. The results clearly reveal a pattern of sustainability across the corridor 

with brownfield sites being the most sustainable and although Fourwinds is 

specifically the least sustainable settlement, Moira is the next least sustainable area 

and therefore supports the hypothesis that suburbanisation is indeed 

counterproductive in terms of travel behaviour sustainability. Further analysis in 

Chapter 12 reveals the finer elements of inference that can be deduced from the 

results. 

The present chapter also discusses the sensitivity associated with the expert opinion 

used in determining the various attribute weights needed to complete the weighted 

averages for the HSI evaluations. The robustness of the weights is ratified by virtue 

of the fact that a significant shift in expert opinion would be needed in order to 

change the HSI rankings for each settlement class. Indeed, it becomes apparent from 
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the sensitivity analysis that no matter how the variable attnbute weights are 

perturbed, Belfast remains the most sustainable settlement, reinforcing the policy 

initiative towards urban compaction and densification. 

Perhaps one of the key outcomes is the observation that household size and 

occupational index, as defined §9.1.1, are both highly significant and have a large 

effect on HSI. 
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CHAPTER TWELVE 

12.0 INTRODUCTION 

FURTHER STATISTICAL ANALYSIS 

The main analysis is handled by way of the General Linear Model as described in 

Chapter Nine. To facilitate hypothesis testing, five distinct analyses are carried out. 

Analyses one, two and three make use of analysis of covariance (ANCOVA) and all 

use IISI as the dependent variable. Analyses four and five, which are purely 

exploratory, make use of multivariate analysis of covariance (MANCOVA). In these 

latter analyses the five key attributes (mode, frequency, location, proximity to public 

transport and car/licence availability), which underpin the determination of the HSIs, 

are all treated as dependent variables. Table 12.1 sets out the five analyses and 

summarises the characteristics of the main statistical techniques. 

Table 12.1 - Characteristics of Main Statistical Techniques 
I mp Independent Variables & 

Analysis Test 
Variable(S) Respective Groups Covariates 

(I) location: ltclläst 

F ourwinds 
(1) Household Size 

Ivwckmore 
1 ANCOVA HSI (2) Occupational Moira 

Index 
(2) Resident: Newcomer 

Established 

(1) Location: Rural 
Urban (I) Household Size 

2 ANCOVA HSI (2) Occupational 
(2) Resident: Newcomer 

Index 
Established 

(1) Location: Moira (1) Household Size 
3 ANCOVA HSI (2) Resident: Newcomer (2) Occupational 

Established Index 

(1) Location: Belfast 
Mode FIS! 

ourwinds Fourwinds 
HSI (1) Household Size Knockmore 

4 MANCOVA Location HSI (2) Occupational 
Proximity HSI 

Moira 
Index 

(2) Resident: Newcomer 
Car Availability HSI 

Established 
Mode HSI 

Frequency HSI (1) IAxation: Moira (1) Household Size 
5 MANCOVA Location HSI (2) Resident: Newcomer (2) Occupational 

Proximity HSI Established Index 
Car Availability HSI 
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12.0.1 Testing of Statistical Assumptions 

Chapter Twelve - Further Stansncul. 4nulysi 

The main data analysis uses ANCOVA, which is discussed in Chapter Nine. 

ANCOVA carries out ANOVA tests whilst simultaneously controlling for variables 

(covariates) which have an influence on the HSI. Supplementary to the ANOVA 

assumptions ratified in Chapter Eleven, a number of additional assumptions are 

tested below under the requirements of ANCOVA. 

Correlation Among Covariates - Table 12.2 shows the SPSS output for the 

Pearson's product moment (correlation) coefficient r, 

i) between the dependent variable - HSI and each of the covariates - Household 

Size and Occupalional Index, and 

ii) between the covariates. 

Table 12.2 - Correlation Test 

Household Occupational 
HSI Size Index 

Household Pearson Correlation 1.000 -. 262* . 
237* 

Sustainability Index Sig. (2-tailed) 
. 
000 . 

000 
N 958 958 958 

Household Size Pearson Correlation -. 262 1.000 -. 012 

Sig. (2-tailed) 
. 
000 . 

703 
N 958 958 958 

Occupational Index Pearson Correlation 
. 
237* -. 012 1.000 

Sig. (2-tailed) 
. 
000 

. 
703 

N 958 958 958 

Correlation is significant at the 0.01 level (2-tailed) 

There is a significant correlation between HSI (the dependent variable) and each of 

the covariates, household size [r = -0.262, N= 958, p< 0.0011 and occupational 

index [x-0.237, N=958, p<0.001 ]. Between the covariates there is a very small 

negative relationship [r = -0.012, N -- 958, p = 0.703]. 't'his is a favourable outcome 

since ANCOVA requires that the covariates do not correlate substantially with one 

another, yet correlate significantly with the dependent variable (Pallant, 2001). 
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Linear relationship between dependent variable and covariates - Generating 

scatterplots, Figures 12.1 and 12.2, between the dependent variable and each of the 

covariates provides for testing this assumption. The data were grouped by location 

and residential classifica[ion to facilitate comparisons of the concomitant r- squared 

values presented in Table 12.3, and provides an indication of the strength of the 

relationship between the dependent variable (HSI) and the covariates for both 

groups. 
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Figure 12.1 - Scatter Plots of Occupational Index -v- HSI for Each Location 
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Figure 12.2 - Scatter Plots of Household Size -v- HSI for Each Location 
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Table 12.3 -r Squared Values for HSI -v- Covariates 

('hapter Twelve 1 iýrther Swhshcu/: l nult'c, s 

r Squared Value r Squared Value 
Location Household Occupational 

Residential 
Classification Household Occupational 

Size Index Size Index 
Bel fast 0.7122 0.7276 

Fourwinds 0.8355 0.8043 Newcomers 0.7812 0.7877 
Knockmore 0.8524 0.8476 Established 0.7620 0.8562 

Moira 0.7871 0.8587 

From the above table, it is apparent that the dependent variable (HSI) is strongly 

correlated with the covariates across both location and residential classification 

groupings. In every case, more than 70% of the variance of HSI scores is explained 

by the relevant covariate. 

Homogeneity of Regression Slopes -A univariate analysis facilitates the testing of 

this assumption. Table 12.4 highlights the SPSS output for tests of between-subject 

effects. The only values of interest are the significance levels of the interaction 

terms, these are represented by the shaded boxes in the table. Since the significance 

levels for the interaction terms are greater than 0.05, the homogeneity of regression 

slopes has not been violated. 

Table 12.4 - Test of Between-Subject Effects 

Dependent Variable: Household Sustainability Index 

Source 

Type III 
Sum of 

Squares df 
Mean 

Square F Sig. 
Corrected Model 25879.65a 14 1848.547 30.214 

. 000 
Intercept 139314.7 1 139314.7 2277.097 

. 
000 

RESIDENC 2484.879 3 828.293 13.538 
. 
000 

NEW_OLD 43.942 1 43.942 . 718 
. 
397 

HOUSEHOL 1323.201 1 1323.201 21.628 
. 
000 

OCC_INDX 2367.341 1 2367.341 38.694 
. 
000 

RESIDENC * HOUSEHOL 408.674 3 136.225 2.227 
. 
084 

RESIDENC * OCC_INDX 103.877 3 34.626 
. 
566 

. 
638 

NEW_OLD * HOUSEHOL 118.242 1 118.242 1.933 
. 165 

NEW_OLD * OCC_INDX 201.539 1 201.539 3.294 
. 
070 

Error 57693.54 943 61.181 
Total 2699976 958 
Corrected Total 83573.20 957 

aR Squared = . 
310 (Adjusted R Squared = . 

299) 
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12.1 HSI ANALYSIS 

Here the reader is taken through each analysis, illustrating appropriate SPSS output. 

12.1.1 Analysis One - household location and length of occupancy on HSI - 
controlling for household size and occupational index. 

In this particular analysis, ANCOVA is used to assess the effectiveness of household 

location and length of occupancy on HSI, whilst controlling for household size and 

occupational index. After adjusting for the covariates, there is a highly significant 

main effect for location [F(3,948) = 71.078, p<0.0011. The large effect size (72 = 

0.184 - 18%) indicates a strong relationship between location and HSI. The 

residential classification (length of occupancy), is marginally significant [h(l, 948) _ 

7.914, p=0.05] with a small effect size (rf) = 0.008. However, although the 

interaction effect for these two variables is significant [],, -(3,948) = 2.854, p<0.05], 

the very small effect size (r 2=0.009) indicates that no advantage will be gained by 

conducting further analysis of simple effects (Pallant, 2001). The various adjusted 

mean HSI profile plots together with their corresponding distributions are shown in 

Figures 12.3 through 12.8. These plots have been derived from the estimated 

marginal means on the SPSS output. 

Figure 12.4 - Mean HSI Distribution 

The various locational pairwise comparisons produced as part of the SPSS output are 

shown in Table 12.5, these mirror what can be seen in Figures 12.3 and 12.4 above. 

301 

Figure 12.3 - Mean HSIs by Location 



Karen Donegan Phl) Thesis 

Table 12.5 - Pairwise Comparisons by Location 

('hapler / welve - hurther Statistical: Inu1ysis 

Residence of Respondent Residence of Respondent Significance level 

Fourwinds < 0.001 
Belfast Knockmore < 0.001 

Moira < 0.001 

Belfast < 0.001 
Fourwinds Knockmore 0.368 

Moira 1.000 
Belfast < 0.001 

Knockmore Fourwinds 0.368 
Moira < 0.05 

Belfast < 0.001 
Moira Fourwinds 1.000 

Knockmore < 0.05 

Belfast differs significantly from Fourwinds, Knockmore and Moira at the p<0.001 

level. Fourwinds does not appear to differ significantly from Knockmore and Moira. 

Knockmore also differs significantly from Moira (p < 0.05) but does not appear to 

differ significantly from Fourwinds. 

Figures 12.5 and 12.6 depict the adjusted mean profiles for HSIs by residential 

classification (length of occupancy). 
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Figure 12.5 - Mean HSIs by Length of 
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Figure 12.6 - Mean I ISI Distribution 
by Length of Occupancy 

Established residents are clearly more sustainable than their newcomer counterparts. 

This difference is ratified statistically (p < 0.05) by the ANCOVA output of pairwise 

comparisons between the residential classifications. Table 12.6 highlights the 
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corresponding ANCOVA output of pairwise comparisons between the established 

residents and newcomers. The unadjusted and adjusted mean HSIs for the residential 

classifications by location are shown in Table 12.7. Figures 12.7 and 12.8 illustrate 

the adjusted mean HSIs for each group across the four settlement locations. 

Table 12.6 - Pairwise Comparisons by Length of Occupancy 

Residential Classification Residential Classification Significance level 

Newcomer Established Resident < 0.05 

Table 12.7 - ANOVA and Adjusted HSI Means for Residential Classifications by 
Location 

Location Residential Classification ANOVA - HSI Mean ANCOVA - HSI Mean 

Newcomer 59.885 60.209 
Belfast Established Resident 66.704 66.134 

Total 61.881 63.171 

Newcomer 47.730 49.322 
Fourwinds Established Resident 47.087 50.598 

Total 47.706 49.960 
Newcomer 51.620 51.882 

Knockmore Established Resident 54.435 55.351 
Total 52.493 53.616 

Newcomer 50.265 49.987 
Moira Established Resident 51.906 51.219 

Total 51.151 50.603 
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Figure 12.7 - Interaction Plot 

Although established residents are more sustainable than newcomers across the 

commuter corridor, Belfast and Knockmore display greater difference between the 

mean HSI values, (respective significance values p 0.003 and p=0.022). The 
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residential classifications in the remaining settlement locations display only marginal 

differences. 

12.1.2 Analysis Two - location (rural Vs urban) and length of occupancy on I-ISI - 
controlling for household size and occupational index. 

This analysis is similar to Analysis One except that the location variable is regrouped 

as follows, under rural and urban classifications. 

The rural category is represented by Moira, having a sample size of 570 and 

" the urban category represented by the combined populations of Knockmore, 

Fourwinds and Belfast, giving a rural sample size of 388. 

After adjusting for the covariates, there is a highly significant main effect for 

location [F(1,952) = 83.928, p<0.001 ], with a moderate effect size, eta squared (tj2) 

= 0.081, explaining 8% of the variance of HSI. Although residential classification 

reveals significant differences among the groups [P(1,952) = 41.390, p<0.001 ], the 

effect size ( 77 2=0.042) is small. The interaction effect is also significant [F(1,952) 

= 16.026, p<0.001], but only accounts for 2% of the variance of HSI (q2 = 0.017). 

Figures 12.9 through 12.14 show the various adjusted mean HSI profile plots and 

distributions. Table 12.8 highlights the corresponding ANCOVA output of pairwise 

comparisons between the rural and urban categories. The difference between the two 

groups is highly significant (p < 0.001). 

Table 12.8 - Pairwise Comparisons by Location Domain 

Residence of Respondent Residence of Respondent Significance Level 
Rural Urban < 0.001 

The adjusted mean HSIs by rural/urban classification are shown in Figures 12.9 and 

12.10. 
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Figure 12.9 - Mean HSIs by Location Figure 12.10 - Mean HSI Distribution 
Domain by Location Domain 

Table 12.9 highlights the corresponding ANCOVA output of pairwise comparisons 

for the residential classifications and Figures 12.11 and 12.12 illustrate the adjusted 

mean HSIs for each group across the residential categories (length of occupancy). 

Table 12.9 - Pairwise Comparisons by Length of Occupancy 

r Residential Classification Residential Classification Significance level 

I Newcomer Established Resident < 0.001 

The difference between the two groups is also highly significant (p < 0.001) 
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Figure 12.11 - Mean HSIs by Length Figure 12.12 - Mean HSI Distribution 

of Occupancy by Length of Occupancy 

Table 12.10 displays the comparisons of unadjusted mean HSIs with the adjusted 

mean HSIs for the residential classifications. Figures 12.13 and 12.14 illustrate the 
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adjusted mean HSIs for the residential classifications across the urban and rural 

categories. 

Table 12.10 - ANOVA and Adjusted HSI Means for Residential Classifications by 
Urban/Rural Location 

Location Residential Classification ANOVA - HSI Mean ANCOVA - HSI Mean 

Newcomer 52,302 53.149 
Urban Established Resident 59.434 59.796 

Total 54.026 56.473 

Newcomer 50.265 49.808 
Rural Established Resident 51.906 51.362 

Total 51.151 50.585 

The urban domain portrays the greatest variation between newcomers and 

established residents. This concurs with analysis one, whereby Belfast witnessed the 

greatest HSI variation. 

12.1.3 Analysis Three - length of occupancy on HSI (Moira residents only) - 
controlling for household size and occupational index. 

This analysis uses ANCOVA to examine the effectiveness of length of occupancy on 

HSI for respondents in the suburbanised village of Moira. Household size and 

occupational index are controlled for, to ensure analytical consistency throughout the 

analyses. The analysis aims to help identify any behavioural or lifestyle differences 

between those respondents who have resided in Moira for a period of five years or 
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more (established residents), and newcomers to the village in light of the 

suburbanisation process. 

After adjusting for the covariates, there is no significant main effect for length of 

occupancy in Moira, [F(1,566) = 3.559, p=0.060], with eta squared (r2) = 0.006. 

So that there is uo ambiguity regarding the choice of cut off point for newcomers in 

terms of the length of occupancy, it was decided to repeat the above analysis, as a 

special case, with newcomers re-defined as residents of ten years standing, or less. 

The relevant data are summarised in Table 12.11 below. 

Table 12.11 - Descriptive Statistics for Redefined Residential Classification 

DBBWPt Yo Staualm 

Dependent Variable: Household Swtainabihty Index 
Sid. 

Re of Oocupam Mean Deviation N 
e er 50.7082 8.0367 358 

Re Established 52.0784 8.6811 212 
Total 51.2178 8.3011 570 

The conclusion reveals that there is no difference in outcome, [F(1,566) = 0.637, p= 

0.425]. 

12.1.4 Analysis Four - location and length of occupancy on the five dependent 
variables - controlling for household size and occupation. 

This ex, plonnory analysis uses MANCOVA (See Chapter Nine), which in this case 

makes use of the five key research attributes' as dependent HSI variables (see Table 

12.1). The aim is to examine the effaxiveness of location and length of occupancy 

on the five dependent variables in order to obtain a more complete and detailed 

description of the phenomena under investigation. The independent variables are 

location (Belfast, Fourwinds, Knockmore and Moira) and residential classification 

Mode 118I, 6rgweoy HSI. dirq ic. H8I, proximity HSI, vve11io1diioeoos H8I 
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(newcomer and established resident). Like the previous three analyses, household 

size and occupational index are used as control variables for the sake of consistency. 

After adjusting for covariates, the multivariate test using Wilks' Lambda', shows that 

location has a highly significant main effect [»(3,948) = 32.956, p<0.001], with a 

large effect size eta squared (77 2) = 0.148. Univariate tests carried out in respect of 

location for each dependent variable reveal the following results: 

i) Mode HSI, [1»(3,948) = 100.648, p<0.001 ], with eta squared = 0.242 
ii) Frequency HSI, [P(3,948) = 2.803, p<0.05], with eta squared = 0.009 
iii) Distance HSI, [F(3,948) = 29.851, p<0.0011, with eta squared = 0.086 
iv) Proximity HSI, [1, (3,948) = 40.607, p<0.0011, with eta squared = 0.114 

v) Veh/licence HSI, [l»'(3,948) = 36.330, p<0.001 1, with eta squared = 0.103. 

Further exploration highlights the pairwise comparisons and concomitant 

significance levels for each location under each dependent variable. The means for 

these comparisons are summarised visually in Figures 12.15 to 12.24. Figures 12.15 

and 12.16 below show the adjusted means for mode HSI. 
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Figure 12.16 - Mode HSI Distribution 

Belfast differs significantly (p < 0.00]) from Fourwinds, Knockmore and Moira, 

which are all on a par and do not differ significantly from each other (fir=1.000 on 

each occasion). 

2 For multivariate tests Wilks' Lambda is the most commonly reported statistic. (Pallant, 2001). 
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Figures 12.17 and 12.18 show the adjusted means for frequency HSI. 

Figure 12.17 - Frequency HISI Means Figure 12.18 - Frequency HSI Dist'n 

Immediate observation of the means profile and distribution could lead the reader to 

assume that there are significant differences in the adjusted means across locations 

(deceptive axis scaling), however, the pairwise comparisons show that the 

settlements do not differ significantly from one another, with p>0.05 in every case. 

In respect of distance HSI, Moira is the only settlement, which differs significantly 

from all other locations. In fact, the difference is highly significant for Belfast and 

Knockmore, (p < 0.001). Moira differs significantly from Fourwinds (p < 0.05). 

Figures 12.19 and 12.20 below help visually portray these pairwise comparisons. 

Figure 12.19 - Distance HSI Means Figure 12.20 - Distance HSI Dist'n 
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Proximity HSI, a time parameter, considers actual walk-time to a respondent's 

nearest public transport halt. While Belfast and Fourwinds differ significantly with 

respect to all other locations at the p<0.001 level, Knockmore and Moira fail to 

differ, p-0.06 1. Figures 12.21 and 12.22 show the adjusted HSI means profile plot 

and corresponding distribution. Belfast respondents are clearly the most sustainable 

group, while respondents in Fourwinds are least sustainable with respect to proximity 

HSI. 
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Figure 12.21 - Proximity HSI Means Figure 12.22 - Proximity HSI Dist'n 

Vehicle licence HSI essentially relates to car availability. Figures 12.23 and 12.24 

below show the adjusted HSI means profile plot and corresponding distribution. 
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Pairwise comparisons indicate that Belfast differs significantly from Fourwinds 

(p<0.05), Knockmore (p<0.001) and Moira (p<0.001), and is apparently, the most 

sustainable location with respect to vehicle/licence HSI. Moira, on the other hand, is 

the least sustainable and displays only marginal differences in adjusted means 

between both Knockmore and Fourwinds. 

The multivariate test using Wilks' Lambda for residential classification also points to 

a significant main effect, [F(l, 948) = 2.478, p<0.05], despite the small effect eta 

squared (q) = 0.013. Further, univariate tests in respect of residential classification 

for each dependent variable reveal the following results: 

i) Mode HSI, [I(1,948) = 7.780, p<0.05], with eta squared = 0.008 
ii) Frequency HSI, 948) = 0.927, p=0.336], with eta squared = 0.001 
iii) Distance HSI, [h(1,948) = 4.612, p<0.05], with eta squared = 0.005 
iv) Proximity HSI, [k(1,948) = 0.004, p=0.950], with eta squared = 0.000 
v) Vehicle/licence HSI, [F(1,948) = 5.182, p<0.05], with eta squared = 0.005 

Further exploration of the SPSS output located in highlights the pairwise 

comparisons and concomitant significance levels for each residential classification 

under each dependent variable. The means for these comparisons are summarised 

visually in Figures 12.25 to 12.34. Figures 12.25 and 12.26 below show the 

adjusted means for mode HSI. 
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Upon inspection established residents are more sustainable with respect to mode HSI 

than their newcomer counter-parts. This is ratified statistically, since the two groups 

differ significantly, p<0.05. 

Figures 12.27 and 12.28 show the adjusted means for frequency HSI. Although 

there is a marginal difference in means, statistically there is no significant difference 

between the groups, p=0.336. 
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Figure 12.27 - Frequency HSI Means Figure 12.28 - Frequency HSI Dist'n 

Distance HSI, on the other hand, is significantly different between the residential 

classifications, p<0.05. Figures 12.29 and 12.30 below profile the adjusted means. 
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Established residents are clearly more sustainable than newcomers with respect to 

Distance HSI. 

Figures 12.31 and 12.32 illustrate the adjusted means for proximity HSI relative to 

residential classification. They provide visual representations of the pairwise 

comparison which highlights no statistical significant difference between the groups, 

p 0.950. 
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Figures 12.33 and 12.34 below show the adjusted HSI means profile plot and 

corresponding distribution for vehicle/licence HSI. 

Means 
Figure 12.34 - Vehicle/Lic. HS1 
Distribution 
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The respective pairwise comparison indicates that newcomers differ significantly 

from established residents, with p<0.05. Established residents are the most 

sustainable group in this instance. 

Having observed the main effects, the following interactive exploratory analysis for 

residential classification and location, (the independent variables), will enable a 

comparative breakdown. The interaction effect of location and residential 

classification, using Wilks' Lambda is significant [F(3,948) = 2.068, p<0.05], 

although eta squared (r2) = 0.011 is small. Figures 12.35 to 12.44 show interactive 

plots and distributions for the adjusted means of each dependent variable. Figures 

12.35 and 12.36 illustrate mode HS1 adjusted means. 
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Figure 12.35 - Mode HSI Means Figure 12.36 - Mode HSI Distribution 

Figure 12.37 and 12.38 illustrate frequency HSI adjusted means. 
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Figure 12.39 and 12.40 illustrate distance HSI adjusted means. 
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Figure 12.39 - Distance HSI means Figure 12.40 - Distance Dist'n 

Figure 12.41 and 12.42 illustrate Proximity HSI adjusted means. 
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12.1.5 Analysis Five - length of occupancy on the five dependent variables (Moira 
residents only) - controlling for household size & occupation. 

This expVoralory analysis uses MANCOVA to examine the effectiveness of length of 

occupancy (residential classification) on the five dependent variables, outlined in 

Table 12.1, for Moira respondents on1y. As with the previous four analyses, the 

variables household size and occupational index remain as covariates. 

After adjusting for covariates, the multivariate test using Wilks' Lambda, shows that 

residential classification in Moira does not have a significant main effect [F(l, 566) 

1.830, p=0.1 Q5], (r )=0.016. This result is reinforced by subsequent univariate 

tests carried out in respect of residential classification for each dependent variable. 

i) Mode HSI, 1J1,566) = 2.237, p=0.135, with eta squared = 0.004 
ii) Frequency HSI, »(1,566) = 2.533, p=0.112, with eta squared = 0.004 
iii) Distance HSI, 1(1,566) = 2.229, p=0.136, with eta squared = 0.004 
iv) Proximity HSI, 1(1,566) = 0.434, p=0.510, with eta squared = 0.001 
v) Vehicle licence HSI, T(1,566) = 0.146, p=0.702, with eta squared = 0.000 

Further exploration of the pairwise comparisons can be summarised visually in 

Figures 12.45 to 12.54, which show the adjusted mean profile plots and their 

respective distributions. 
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The results displayed in this chapter, derived using analysis of variance techniques', 

more than ratify the author's original hypothesis that suburbanisation is militating 

against the aims of sustainability. The HSI initiative developed specifically to assess 

the influence of a household's travel behaviour on sustainability, and shown in 

Chapter Eleven to be stable with respect to the input of expert opinion, is used in the 

analyses to conclude 

" Location by settlement class has a highly significant main effect on I ISI 

(p<0.001) 

residential classification (established residents -V- newcomers) has a 
marginally significant main effect on HSI (p=0.05) 

there is a significant interaction effect between location and residential 
classification (p<0.05) 

" location by grouping4 of settlement classes (urban -- rural) has a highly 

significant main effect on HSl (p-10.001) 

It is note orthý that analysis oh covariance, %%hile controlling for household size and occupational inde\, 

ratifies %%hat %%asdiscovered using ANOVA. 

'The rural category is represented bw Moira and the urban category is represented by the combined classes of 
Knockinore, Foun inds and Belfast. 
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residential classification (established residents -V- newcomers) has a highly 
significant effect on HSI 

there is a highly significant interaction effect between location and residential 
classification (p<0.05) 

The reader can therefore be confident that the methodology proposed by the author 

for HSI offers a meaningf d and readily applicable appraisal tool in support of 

sustainable development. The following discussion identifies particular results, 

which will reinforce the reader's confidence in the HSI methodology and at the same 

time point to policy relevant issues. 

Perhaps one of the most relevant policy outcomes relates to the residential 

classification. While the results show clearly that established residents are more 

sustainable than newcomers across the corridor, Figure 12.7 in particular, shows that 

newcomers in Belfast's brownfield sites are closer aligned to established residents in 

the city than they are to newcomers elsewhere along the corridor. This means that if 

newcomers can be attracted to brownfield sites they will inevitably behave more 

sustainably. Such a consequence would support the author's view that future 

sustainability policy initiatives should take into consideration the ways in which 

household travel behaviour can be understood and modified This thesis offers a 

paradigm that can be readily adopted an implemented to promote this aim. 

Further consideration of Figure 12.7 shows that mean HSI difibrences, at Fourwinds 

on the edge of city and at Moira the suburbanisted village are relatively smaller than 

elsewhere. This signifies that the behavioural differences between established 

residents and newcomers in these locations would be much easier to address in terms 

of promoting a more sustainable travel culture for newcomer residents. This is an 
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aspect of behavioural research that should be proactively addressed in future similar 

studies. 

Exploratory statistical analyses performed in this chapter reveals further interesting 

outcomes related to the specific attributes (mode, frequency, location, proximity, 

car/license availability). The global HSI value is made up of component HSI values, 

each of which is identified with a particular attribute. 

For Mode HSI (see Figure 12.35), the established resident would appear to be using 

more sustainable modes than the newcomer residents. This observation is perhaps a 

consequence of newcomers' former travel habits. Overall, Belfast's brownfield site 

respondents are more sustainable in terms of the transport used for activity 

behaviour. This points to the fact that densification is best suited to established 

urban was - influencing the modal shift to self-propelled rather than public 

transport. 

Frequency HSI (see figure 12.37) indicates that established residents maintain the 

`most sustainable' behavioural trend. Belfast brownfeld site respondents and 

Knockmore (dormitory) respondents behave similarly. This is probably an 

accessibility feature (greater access to a range of shops, leisure, entertainment 

facilities.. etc). In Fourwinds on the edge of city and Moira, the suburbanised village, 

respondents do not have the same advantage of residing close to activity bases. 

The Distance HSI (distance to activities) (see Figure 12.39) shows that established 

residents maintain the sustainability advantage. Perhaps this is a familiarity feature 

of newcomer habit. Respondents in the inner city, edge of city and outer city behave 

similarly with respect to this attribute - all behaving more sustainably than the 

residents of Moira. This concurs with expectation. 
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In the case of Proximity HSI (proximity to public transport halts) (see Figure 12.41), 

brownfield site respondents have the clear sustainability advantage being exposed to 

a greater range of public transport halts than those elsewhere along the corridor. As 

expected, there is ä clear lack of consistency with respect to proximity HSI values 

across the corridor. Perhaps the consistency could be improved by locating future 

developments close to key transport nodes. There is also a question over public 

awareness and the concomitant educational process needed to support awareness. 

Finally, for Vehicle/License HSI (see Figure 12.43), brownfield site respondents are 

the most sustainable. In fact there is a clear trend line of diminishing HSI values 

towards the rural extreme of the corridor. This is a clear sub ratification of the 

author's stated hypothesis. Closeness to a variety of activity bases and the fact the 

urban domain benefits from a greater range of public transport options adds support 

to this finding. Across the corridor, established residents are the most sustainable 

residential classification - supporting the global HSI locational finding. 

Finally, although the results of this chapter uphold the hypothesis that 

Suburbanisation is militating against the aims of sustainable travel behaviour, it also 

supports the author's view that people in selecting their living environment fail to 

reconcile their lifestyle and travel patterns with appropriate sustainability indicators. 
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13.0 CONCLUDING REMARKS 

Chapter Thrt .n- Concbrrion 

CHAPTER THIRTEEN 

CONCLUSION AND 
RECOMENDATIONS 

It is perhaps timely that as the present research was well established in the millennium 

year, Devuyst et al. (2001) produced a collection of papers addressing sustainability 

assessment. Much of what appears in the text is normative in context and highly 

pertinent to what has been achieved in this research. In particular it highlights the so- 

called Bellagio Principles for Assessment (Hardi and Zdan, 1997) from which 

Principal 5- `The Practical Focus' could readily have replaced the intent of this 

thesis. Moreover, De cyst and Volsem (2001) draw attention to the necessity for an 

instrument of evaluation that can be used to assess the impact of household behaviour 

on the overall sustainability of lifestyle. The paradigm described in the previous 

chapters, is a clear response to this need. 

13.0.1 Theoretical Outcomes 

While the literature review embraced the distinct areas of land use planning, 

sustainability and travel behaviour, all of which have an extensive literature, it 

became visibly clear that there was a lack ofpublished effort in attempting to unify 

these discrete areas. This apparent gap in the literature motivated the research 

proposal, summarised by the following inte pretation. Not only are current trends in 

suburbanisation militating against the aims of sustainable development, but also 

people in selecting their living environment fail to reconcile their lifestyle and travel 

patterns with appropriate travel behaviour sustainability indicators. It is clear from 
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the preceding chapters that this interpretation, formulated as a complex hypothesis, 

has been My ratified by the research findings to date. 

Having thus formalised the literature gap, the introductory chapters effectively lay 

claim to a foundation of integrating material, which, when used in collaboration with 

experts, produces the author's sustainability indicators linking travel behaviour and 

suburbanisation with the aim of sustainable development. These indicators advance 

the existing knowledge in this particular field of inquiry by facilitating a movement 

away from qualitative judgement towards the readily adaptable domain of measured 

information. 

In this research, the measurement of information required the application of a variety 

of research instruments and decision tools, each of which in isolation are widely used. 

However, when integrated by the author, their combined application represents an 

innovative research tool, which offers a major contribution to quantitative analysis 

within the field of travel behaviour sustainability. The innovation, in the form of a 

multi-attribute model, offers a degree of flexibility, adaptability and ease of 

implementation in terms of its application. It also contributes usefully to the general 

understanding of other researchers wishing to consider policy applications such as the 

prioritisation of alternative road pricing measures, traffic calming strategies or urban 

regeneration schemes. 

13.0.2 Policy Oates 

As the research shows, the use of travel behaviour indicators for the assessment of 

sustainability across settlement classes has until now been under-developed. Their 

adaptation and assessment within the author's structured points scheme described in 

Chapter seven gives witness to their application in the derivation of household scores. 
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This ensures that, using the author's model, sustainability can now be meaningfully 

calculated in terms of HSIs - offering a valuable scale for implementation at policy 

level. In particular, the results derived by the author in Chapters ten, eleven and 

twelve may inform. debate on policy considerations as they relate to village expansion 

and edge of town developments - the Bromfield versus brownfield development issue. 

For example, referring to Chapter One and a question raised by the DoE(NI) (1997), 

namely: 

"What choice of development opportunities is consistent with a 
long-term sustainable approach to regional development? " 

it becomes clear that results from this project point to the promotion of brownfield 

development where people tend to behave more sustainably with respect to their 

travel behaviour. The rigorous statistical testing across the vandus settlement classes, 

outlined in Chapter 12, supports this outcome. It is the author's view therefore, that 

those potential policy related implications for the pattern of future development within 

Belfast's Metropolitan Area might include some or all of the following: 

" Limiting greenfield site development to those areas where: 
(a) potential for employment would militate against commuting to work 
(b) there is a good mix of frequent, affordable, accessible and reliable 

public transport infrastructures (see Table 10.35 Chapter Ten), perhaps 
a park and ride amenity offering security and safety both for the 
vehicles and the potential users 

(c) the targeted site has a good mix of public services and amenities to 
serve both the existing and proposed populations, in an effort to reduce 
the impact of the distance attribute on the HSI. 

" Promoting urban compaction and densifcation through brownfield site 
development by: 

(a) focusing on urban architectural design considerations - trying to bring 
the rural image to the urban domain (Qualitative responm from the 
newcomers of the suburbanised village of Moira indicate that 'Housing' 
is the overriding pull factor influencing the decision to relocate) 

(b) giving consideration to landscape design - bringing the rural theme of 
vegetation to the urban environment with street trees, Pleating and 
public open spaces to stimulate att activeness in the creation of an 
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idyllic setting - trading the emphasis on maximum density (Llewelyn- 
Davies, 1994). 

" Influencing property values through: 
(a) the control of demand and supply of housing by government 

intervention -'house prices' as a generic pull factor in influencing the 
decision to relocate was not rated highly across the corridor although it 
is pertinent to point out that research carried out by the Transport 
Research Institute at Napier University found signs of some 
willingness to accept similar sized properties at moderately higher 
densities on the basis that a lower purchase price would compensate 
residents (Cooper et aL, 2002). 

It is worth drawing attention to a paradoxical situation in Greater Belfast. The 

developer of a purpose-built village at Glengormley in North Belfast has just 

completed the construction of a major motorway access route through the 

development for the sole use of the residents. Perhaps an alternative emphasis should 

have been placed on encouraging the use of public transport by initiating a 

community bus route. 

This example of a modern land use pattern is making private vehicle use a matter of 

necessity rather than choice. Clearly this detracts from the notion of a sustainable 

garden village and reflects a recent comment by Cebrat (2003) who drew attention to 

the lack of involvement of sociological perspectives in the transport-planning field. 

Despite the emergence of radical policy initiatives that encourage a reduction in 

travel, for example, road pricing, congestion charging, working from home and home 

shopping, most of the UK population will continue to travel to access activities. 

Sustainable development, land use and transport policies must therefore be carefiilly 

planned and implemented on a targeted basis. 

Consumers are resistant to radical urban policy change involving an clement of 

personal constraint on existing lifestyles and there is little appetite for greater 
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sustainable policy initiatives. However, the future in terms of land use densification 

is not altogether bleak, even in the case of Belfast. If densification can produce even 

a modest reduction in for example house prices for individual dwellings (Cooper et 

al., 2001), some segments of the property market should be induced to take up such 

property. Indeed, the author has discovered from the data of this research that more 

densely developed areas generate less car travel. 

13.0.3 Behavioural Outcomes 

The behavioural strands identified in Chapter One, namely: the impact of location on 

the sustainability of contemporary lifestyles and the influence of length of residency 

on sustainability have been addressed comprehensively through a sequence of 

statistical results presented in Chapter Twelve. The reader is cautioned however, in 

respect of differences observed between the 2001 Census data and the household 

survey data captured in this research. An explanation of the repý+esentative bias is 

fully documented in the concluding remarks to Chapter Ten and, bearing this in mind, 

the author is confident that the main analyses reveal highly significant differences for 

settlement class and HSI with respect to the corridor. The author's results show that 

Belfast's inner city respondents are the most sustainable across the corridor, whereas 

Fourwinds situated at the edge of city, is the least sustainable settlement with only a 

marginal difference between it and Moira - the suburbanised village (see Table 12.5, 

Chapter Twelve). 

Cross-corridor comparisons of the mean HSIs for each of the five trsvel-behaviour 

sustainability indicators' are given in Table 13.1 - derived from Analysis Four of 

Chapter Twelve. 

1B 
___ MONO efthe deciuion thy div -ed in Chuptw Six. 
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Recalling that an HSI of 100 equates to maximum travel behaviour sustainability for 

any household then it is clear from Table 13.1 that a mean HSI of 63.171 for Belfast 

signifies that Belfast's inner city is clearly more sustainable than any of the other 

corridor settlements. 

Table 13.1 - Contribution of Attribute-Mean HSIs to the Mean Location HSI 

LOCATION 
BELFAST FOURWINDS KNOCKMORE MOIRA 

ATTRIBUTE 
(Inner-city) (Edge of City) (Dormitory Area) (Subicbanised) 

Mode 7.519 3.781 3.715 3.787 

Frequency 2.691 3.163 2.619 2.961 

Distance 29.464 29.880 29.035 25.237 

Proximity 17.230 8.210 13.556 14.093 

Car/Licence Avail 6.267 4.927 4.691 4.526 

Total 63.171 49.960 53.616 50.603 

The table also reveals that the respondents living in brownfield sites (Belfast's inner 

city) behave more sustainably in their choice of transport mode for activities when 

compared with residents in the remaining settlements which differ only marginally 

from each other. The low density and generalised car use of ambient suburban areas 

account for the dedication of abundant space to the car within these centres and a 

resulting environment that could be more conducive to the self-propelled mode - in 

Particular, walking 

While this is a clear and unambiguous result, established by the author, in respect of 

the Belfast's Southern approach corridor, it is worth reflecting on the work of De 

Weerdt et al. (1996). They observe that the way people live their daily lives is 

determined to a large extent by the planning and design of settlements. For example 

someone living in a city within southern California is more likely to use the car for 

going to work, for shopping and for recreation activities because local planning in 
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California promotes mono-functional areas, low-density housing and very limited 

public transport. On the other hand, someone living in inner city Paris or New York 

is likely to travel by public transport because of the compactness of these cities, the 

mix of residential and other functions and their extensive metro system coupled with 

the difficulty of finding a parking space. In Amsterdam and Beijing many people use 

self propelled transport, a mode that would be totally unacceptable in LA, where 

distances to be covered are long. 

These value judgements by De Weerdt et at, (1996) would indicate that sustainability 

implies different solutions for different places and therefore clarifies the importance 

of compaction in terms of modal split - hence the significance of an interaction 

between land use planning and transportation planning as discussed in Chapter Three. 

The author as can be seen from Tables 10.28 to 10.31 of Chapter Ten further 

substantiates this interaction. 

Table 13.2, produced from the author's data, shows the modal split patterns for a 

range of activities across all the locations of the Southern approach corridor. For the 

journey to work (earners I and 2), it is clear that the private vehicle is dominant across 

the corridor. Note that over 25% of earners in Belfast either walk or cycle to work. It 

is disturbing to note low levels of public transport use over all activities and across all 

locations - in particular, the Fourwinds area where an insignificant 1% of earners use 

buses to travel to work. 

In Moira, notwithstanding its status as a commuter village, a mere 5% of earners 

(average of E1 and E2) use public transport for the journey to work. This is 

surprising given that an express bus-service and a rail service serve Moira. It is 

noteworthy however, that many respondents commented that the rail halt in Moira 
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was inconveniently located, claiming that on average it takes approximately thirty to 

forty minutes for an able-bodied person to walk to the station. When compared with 

the consensus view of an acceptable average walk time of 5 to 9 minutes to any public 

transport halt, it is not m uprising that respondents choose their car. 

Table 13.2- Percentage Modal Split for Various Activities by Location 

MODE O F TRANSPORT 

AC11VITY LOCATION Self Propelled (34) Private (94) Public (`4) 

Journey to cork El Belfast 31.3 55.4 13.4 
Fomrwinds 2.3 96.9 0.8 
Knockmcre 0.8 96.8 2.4 
Moira 2.8 91.7 5.4 

Journey to work E2 Belfast 26.1 60.9 13.0 
Fourwinds 0 97.1 2.9 
Knock move 3.7 87.9 8.4 
Moira 7.9 87.7 4.4 

Bulk Shopping BdfiA 12.8 78.4 8.8 
Fauwinds 0 100 0 
Knoctmore 0.8 99.2 0 
Moira 1.1 97.9 1.1 

Occasional Shopping Helfest 45.6 44.0 10.4 
Foatwiodt 1.5 96.6 2.2 
Knockmore 3.1 96.1 0.8 
Moira 3.7 92.4 3.9 

Lein re Belfast 39.2 46.7 14.2 
Fomwiah 1.5 93.9 4.6 
Knod®aoe 3.2 94.4 2.4 
Moira 4.6 93.2 2.2 

Entartammeot Belfast 36.7 19.2 44.2 
Fo rwinds 0.7 72.4 26.9 
Knodm3cre 1.6 81.5 16.9 
Mama 6.1 84.1 9.8 

HeaNdAb cd Bdf g 34.4 61.6 4.0 
Fourwiah 0.7 98.5 0.7 
Knocbnore 2.3 95.3 2.3 
Moira 33.2 65.4 1.4 

ihninew (Private) Belfast 40.5 50.4 9.1 
Fames 1.5 97.0 1.5 
Knor ore 2.4 97.6 0 
Moira 13.9 83.8 2.3 
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Further investigation by the author, of all activities in Table 13.2 demonstrates that 

although priwe transport is the dominant mode, Belfast proportions are much less 

than those of the other three settlement classifications. On the other hand, the table 

shows that for every activity, Belfast is the dominant location for the self-propelled 

modes. 

For the frequency attribute of Table 13.1, respondents living on the edge of city 

(Fourwinds) are the most sustainable (HSI = 3.163), closely followed by Moira 

respondents (HSI = 2.961). Knockmore respondents on a par with Belfast inner city 

are the least sustainable - indicating participation in activities on a more regular basis. 

Perhaps this is a reflection of stage in lifecycle characteristics such as age profile, 

number of dependants and marital status across the classes. 

Consider, for eexample, the corridor extremities Belfast and Moira. In Belfast thane is 

a dominance of young single adults - 84% of respondents have no children below 18 

years, approximately 50% of the sample are in the 20-29 age range and respondents 

dominate the'single' category with a significant 64%. On the other hand, Moira is 

dominated by a more mature married population with 74% of the sample married, 

approximately one third of the sample in the 4049 age range and an approximate 

50: 50 split between households with and without dependants. These stages in 

lifestyle characteristics arguably influence a household's propensity to consume. For 

example the research also shows that in Belfast 20% of respondents have no car and 

48% have one car which contrasts with Moira's 62% having two or more vehicles per 

household. These statistics are peculiar to the corridor and as pointed out in the 

concluding remarks to Chapter Ten, differ for the reasons stated, from the 2001 

Census data set. 
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Turning to the distance HSI (Table 13.1), as expected, Moira is the least sustainable 

settlement with a distance HSI of 25.237 (mean value 28.404). There are only 

marginal differences between respondents in Belfast's inner city, Fourwinds on the 

edge of city and Knockmore, the dormitory area. Looking for example at the distance 

travelled to work by the Principal Wage Earner: Moira respondents dominate across 

locations with an average of 15.05 miles, whereas at the other extreme, Belfast inner 

city respondents travel on average 6.44 miles (see Tables 10.4,10.5 and Figure 10.5 

in Chapter Ten). This is clearly a function of spatial separation between place of 

residence and activity base. 

Prarimity HSI of Table 13.1 is the component of household sustainability identified 

with the time required for an able-bodied household member to reach the nearest 

public transport halt. It is not surprising that households in Belfast's brownfield sites 

are the most sustainable with respect to this attribute. What is not so clear in this 

respect, is the reason why Fourwinds at the edge of the city, is the least sustainable 

settlement class. Perhaps it is a reflection of poor liaison between the city bus 

operator and the residents. 

One of the key results emanating from the public-sttitudes section of this research 

could have a positive impact on this situation. For example, if the city bus operator 

became aware of the fact that consensus of public opinion across all locations gives an 

acceptable walk time of between 5 and 9 minutes to a public transport halt, then 

improvements on the optimal positioning of public transport halts could be made. In 

Fourwinds the mean walk time is 13 minutes (see Table 10.37 in Chapter Ten). 

Z See Ta61e 10.36 im c1 p cr Tm 
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For the component of household sustainability identified with the vehicle/licence 

attribute of Table 13.1, Belfast is again the most sustainable settlement class. This is 

a true reflection of the number of motor vehicles and license holders in a given 

household - the greater the sustainability the fewer the licences and/or vehicles. The 

trend here could well be a consequence of the ready availability of public transport, 

which is better served in urban areas than in their suburban or more rural counterparts, 

hence in Moira, the suburbanised village, there is a greater need for vehicles and 

licence holders. 

The author's statistical analysis also highlights significant differences between the 

residential classifications: newcomers and established residents. Close scrutiny of 

Chapter Twelve and its supporting appendices show that the established residents are 

more sustainable than their newcomer counterparts across the corridor. From Figure 

13.1 it is readily seen that Belfast and Knockmore display a greater difference 

between the mean HSI values. 

Figure 13.1- Mean HSI by Location and Residential Classification 

The residential classifications in the remaining settlement locations display only 

marginal differences. More importantly, newcomers in Belfast are closer aligned to 

established residents in the city than they are to newcomers in non-cone areas. Table 
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13.3, based on the author's data, is of particular interest as it disaggregates the mean 

HSIs for each settlement class by residential classification for each attribute of travel 

behaviour sustainability. It highlights results from Analysis Four of Chapter Twelve. 

Newcomers (respondents 55 years) and established residents (respondents >5 years) 

in Belfast's brownfield/infill sites behave more sustainably than their peers elsewhere 

along the corridot do. 

The implication that can be deduced from the statistical significances associated with 

these analyses is that if newcomers can be attached to brownfield sites, they tend to 

behave more sustainably than if located elsewhere. 

Table 13.3 - Mean HSI Values for the Five Travel Behaviour Sustainability 
Indicators: Residential Location by Residential Classification 

LOCATION 

BELFAST FOURWINDS KNOCKMORE MO4RA 
ATTRIBUTE (1 Y) (FdpcCitY) (Y Amma) () 

New Est New Est New Est New Est 
mode 6.586 8.453 3.635 3.927 3.403 4.028 3.705 3.869 
Frequency 2.590 2.792 3.020 3.306 2.622 2.616 2.842 3.079 
Distance 28.632 30.297 28.426 31.334 28.562 29.507 24.862 25.612 
Proximity 16.735 17.724 9.586 6.834 12.688 14.424 14.019 14.168 
CadLiomce Avail S. 667 6.867 4.656 5.198 4.606 4.776 4.560 4.491 

Total 60.209 66.134 49.322 50.598 51.882 55.351 49.987 51.219 
Now-Nsw*ý. Bat- E bli nd Resided 

Within the table there are interesting facts and anomalies. If the difference: 

[HSI for newcomers - HSI for established residents] 

is calculated for each attribute, it becomes evident that for 

" Belfast - both mode and mice are strong distinguishing attributes 
" Knockmore - both proxiimity and distav are the key distinguishing attributes 
" Moira - distance is the dominant distinguishing attribute 
However, for 

" Fourwinds - distance is the strongest distnguishing attribute, but there is a large 
negative anomaly for proximity. 
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This latter anomaly is interesting when it is recalled that Fourwinds is the least 

sustainable settlement class and comprises mainly of newcomer residents. Perhaps 

this is could be attributed to the possibility that the newcomers were motivated to 

become aware of Translink's bus service up-grades. 

Table 13.4, also from the author's data set, offers an insight into differences in 

household travel behaviour patterns over a range of activities for Belfast's inner city 

and Moira. The households are partitioned according to residential classification 

(Newcomer -V- Established). 

Table 13.4 - Modal Split Percentages for Newcomer Residents -V- Established 
Residents of Moira and Belfast 

LOCATION 

NEWCOMER ESTABLISHED 

ACTIVITY MODE OF TRANSPORT Belfast Moira Belfast Moira 

Journey to work EI Self- Propelled 27.8 2.5 31.3 3.4 

Private 59.3 90.9 56.3 93.2 

Public 13.0 6.6 12.5 3.4 

Journey to work E2 Self- Propelled 20.3 4.0 37.5 14.7 

Private 66.7 91.0 62.5 81.9 

Public 13.0 5.0 0.0 3.4 

Bulk Shopping Self- Propelled 10.3 1.1 21.1 0.9 

Private 82.1 97.5 68.4 98.6 

Public 7.7 1.4 10.5 0.5 

Occasional Shopping Self- Propelled 38.5 4.8 63.2 1.9 

Private 53.0 90.2 15.8 96.2 

Public 8.5 5.0 21.1 1.9 

Leisure Self- Propelled 33.6 4.1 44.4 5.4 

Private 52.2 93.0 50.0 93.6 

Public 14.2 2.9 5.6 1.0 

Entertainment Self Propelled 32.7 7.2 33.3 4.4 

Private 21.2 82.2 44.4 87.3 

Public 46.0 10.6 22.2 8.3 

1lcalth/Medical Sell= Propelled 26.5 29.2 57.9 39.8 

Private 70.1 68.5 36.8 60.2 

Public 3.4 2.2 5.3 01) 

Business (Private) Self- Propelled 34.5 11.1 52.6 18.4 

Private 57.5 85.8 31.6 80.7 
Public 8.0 3.1 15.8 0.9 

Self- Propelled 28-0 8.0 42.7 11.1 

AVERAGE Private 57-8 87.4 45.7 86.5 

Public 14.2 4.6 11.6 2.4 
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It is clear with a few exceptions in Belfast that the private car dominates every 

activity. The exceptions apply primarily to Belfast's established residents where the 

self-propelled mode is dominant for occasional shopping, health/rnedical and private 

business activities. For newcomers the one exception is entertainment where again, 

the self-propelled mode dominates. It is also evident that demand for public transport 

in Belfast exceeds that for Moira in every activity. However, with the exception of 

entertainment in Belfast, it is the mode with the least demand overall. The average 

results indicated at the bottom of Table 13.4 are displayed in Figure 13.2. 

Average Percentage Modal Splits 
Newcomers-V-Established 

loo 
80 

OSP 
ui 60 

MPr Z : 

LI ä0 
0 

Belfast Moira Belfast Moira 
Newcomer Newcomer Established Established 

LOCATIONS 

Figure 13.2 - Average Demand across Modes; and Locations 

In Moira, newcomers and established residents behave similarly, but the chart 

illustrates a distinct difference between newcomers in Belfast and newcomers in 

Moira with respect to self-propelled transport. On average, 28% of Belfast's 

newcomers compared with 8% in Moira, walk or cycle. This contrasts with the 

'SP' self'-propelled, 'Pr' private and'I'ri public. 
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private car. In Moira 87% of newcomers avail themselves of private transport in 

comparison to Belfast's 58% of newcomers. 

The chart also shows that Belfast's established residents use less private transport 

(46%) than the Belfast newcomers (58%) do. It is the author's view that length of 

residence has an important impact on modal choice within the well-established urban 

area, although off` limited influence in relation to the suburbanised village location. 

This reinforces the author's finding that densification is only really effective in 

achieving a modal shiß, and then only to self propelled modes, in established urban 

areas. 

Looking specifically at the author's data on the behaviour of newcomers in Belfast's 

inner city across the brownfield sites of Ravenhill Road, Dublin Road and Ormeau 

Road reveals the outcomes shown in Table 13.5. 

In Dublin Road, the demand for private modes of transport (36%) is much less than 

the 53% reliance on self-propelled modes. This is not surprising, as the Dublin Road 

area is adjacent to the central business district and within walking-distance of many 

listed activities. The Ormeau and Ravenhill roads show a strong dependence on the 

private mode for all journey purposes (71% and 64% respectively) and concur with 

the views expressed by the majority of residents from these areas. When asked to 

express their opinion on available existing public transport, they stated in general that, 

the service provider needed to increase the f equency of services, improve reliability 

and establish better connections. These opinions fitter ratify the lack of 

communication between the public at large and the service providers. 
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Table 13.5 - Modal Split Percentages for Newcomer Residents of Belfast - Over 
Various Activities. 

BELFAST 

ACTIVITY MODE OF TRANSPORT Ravenhill Rd Dublin Rd Ormeau Rd 
(%) (%) (%) 

Journey to work E1 Self- Propelled 19.1 50.0 12.1 

Private 63.8 38.6 78.8 

Public 17.0 11.4 9.1 

Journey to work E2 Self- Propelled 16.7 38.1 15.4 
Private 73.3 42.9 76.9 
Public 10.0 19.0 7.7 

Bulk Shopping Self- Propelled 2.0 28.6 2.6 

Private 89.8 61.2 92.1 
Public 8.2 10.2 5.3 

Occasional Self- Propelled 26.5 75.5 18.4 
Shopping Private 63.3 22.4 60.5 

Public 10.2 2.0 21.1 

Leisure Self- Propelled 27.1 61.7 11.1 
Private 56.3 29.8 75.0 

Public 16.7 8.5 13.9 
Entertainment Self- Propelled 18.8 63.0 13.5 

Private 12.5 17.4 48.6 
Public 68.8 19.6 37.8 

Health/Medical Self- Propelled 18.4 40.8 34.2 
Private 79.6 51.0 65.8 

Public 2.0 8.2 0.0 

Business (Private) Self- Propelled 17.4 68.8 21.1 

Private 71.7 25.0 68.4 

Public 10.9 6.3 10.5 

Self- Propelled 18.3 53.3 16.1 

AVERAGE Private 63.8 36.0 70.8 
Public 18.0 10.7 13.2 

13.1 CRITICAL EVALUATION 

13.1.1 Further Research Requirements and Opportunities 

It is clear from the previous discussion and chapters that all of the specified objectives 

set by the author in Chapter One were met. Results can be transformed into clear 

indicators in order to inform the public, the decision-makers and the policy makers. 

Governments should also encourage awareness programmes to help individuals and 

households make environmentally informed choices about the consequences of 

consumption choices and behaviour. 
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Perhaps one of the most important retrospective criticisms relates to an omission by 

the author of any formal assessment of disabled occupancy. It begs the question as to 

how disablement can impact on travel behaviour sustainability. Another omission 

from the study was. any consideration of safety as a motivator for public transport 

utilisation. There are clear opportunities for further research in these areas. 

On the modelling side, there are opportunities for theoretical and applicable research. 

Although the author's research is not a first attempt to examine sustainability 

assessment, see for example Jacobs and Sadler (1988), it is however the first work to 

provide a formal strategy for assessing household travel behaviour at the local level, 

and provides an opportunity to develop techniques in sustainability assessment. The 

ultimate success of this model is its usefulness in planning for sustainability as part of 

the process leading to advice on policy formulations and implementation. 

From the theoretical perspective, further research could be done on the points scaling 

procedures and the relative scaling across attributes. In terms of application, it would 

be of value to policy makers if normalised sustainability benchmarks were specified 

for a variety of settlement classes. Moreover, as expert opinion and household 

behaviour are subject to change, it would be interesting to carry out a longitudinal 

study using the same locations and methodology. As the model is by no means 

definitive, it does provide a stepping stone to a broader study encompassing other 

medium sized cities. From an interim perspective applying it to other commuter 

corridors within Belfast could refine the model. Moreover, with the 'current 2001 

Census data now available, a revised sampling strategy could enhance the 

generalisation potential of the results to the Belfast Metropolitan Area. 
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On a final philosophical note, it is important to put the notion of sustainability into 

perspective by borrowing some thoughts from the field of physics. Sustainability is a 

concept that embraces all aspects of existence and can be analogised as a mirror 

image of entropy, ä-thermodynamic property. The entropy law is essentially the 

second law of thermodynamics, which states that matter and energy can only be 

changed in one direction, that is, from useable to unusable, or from available to 

unavailable, or from ordered to disordered. In essence, the entropy law states that 

everything in the entire universe started with structure and value and is irrevocably 

moving in the direction of random chaos and waste. Hence entropy is a measure of 

the extent to which available energy in any subsystem of the universe is transformed 

into an unavailable form. The most that can be achieved in this scientific culture is to 

seek to stem the acceleration of entropy and this is what sustainability is attempting to 

achieve. The question that cannot be answered is `are we too late? ' This is the basis 

of any current research relating to sustainability and it seems impossible to get an 

answer to this question. It puts the present research in perspective and hence any 

contribution to knowledge however profound will be a mere drop in this ocean of 

However, it is clear from the content of this thesis that travel behaviour plays a 

significant role in the sustainability debate and in particular, it illustrates the value of 

opportunity provided by various planning and transport policies and the respective 

sets of regulations. In summary, the author's contribufion to the significance of travel 

behaviour in the sustainability debate results from three elements of this thesis. 

Primarily, in chapters 5 through 9, the development of a multi-attribute model, which 

can be used to determine indices of household travel behaviour sustainability that can 

be used for household comparisons, grouped comparisons or settlement comparisons. 
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Secondly, in chapters 1 through 4, extensive research by the author in the areas of 

sustainability, suburbanisation and transport planning - from which the model 

emerged and finally, the statistical ratification and application of the model as 

comprehensively described in chapters 10 through 12. 

If progress is to be made on the basis of rated HSI evaluations there is perhaps an 

aspect of this research that requires a final commentary and it is based on one key 

question ̀can the behaviour of the individual be altered and can individual hedonism 

be reduced? ' 

The author takes the view that for individual behaviour to change without outside 

influence there has to be individual awareness of the need to change. Clearly a 

combination of strategies aimed at improving travel choices has to be employed if 

human behaviour and individual hedonism are to be altered. These strategies can be 

summarised under five key headings, which have been deduced by the author from 

both the literature review and from the qualitative element of the household 

questionnaire. They are summarised in Table 13.6. 

Table 13.6 - Strategies in Support of Changing Behaviour 
1. Opdmal Use of Lend Chemie land me pr6ans to reduce travel distmxs and 

increase mode choice - locating more services and 
emplaymot near raidmtiul wean to promote public 
ttaospoR, wellig or cycling. 

2. Technology Tech wkgical iaoevatiooa that solve specific 
YP and oily incieene 

mobility - the use of dtawfive fuels and sdelli eat 
transport syedems (1l'3). 

3. Economics Crate an optimal transport mad at by reforming 
tratuipart prices ad Mveshout practices - coqPMU(M 

toed F and pop principle, cmg poilý 

4. MamPCMmk C travel bdmwww to include mod home 
for key activities (school and work) - maße 
economically efciaat travel pllem& 

5. Service Improve is Impcoovawnts to public transport sorvioes in tame of 
ity, fi'e4ueucy and imege as wall as enoonaging 

car alarm perk and ride ahwe schema aal 
wlecommuft 
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It is interesting to remark that the OECD associated behaviour with sustainability 

concerns. In particular, they identified 'lack of awareness of the need for change' as 

one of the barriers to the attainment of environmentally sustainable transport. While 

Chapter Ten highlights a general concern for the environment across the settlement 

classes, the statistical analyses point to an apparent conflict between respondents' 

attitudes and their actual behaviour (HSI). If such a conflict is to be resolved in the 

interests of sustainability then this author believes that there is a need for a much more 

practical implementation of policy initiatives based on sets of characteristic HSI 

values, like those proposed in this thesis. 
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C6-1-1 Initial Letter to Ezperts: 

Dear .................. 
Re. Expert Advice 

I am delighted that you have agreed to help me in this preliminary survey of export opinion about 
attribute asmennent in respect of d avel behaviour and sustainability. 
Basically, I am aiming to ass= con able componew of household travel behaviour of certain 
reddenft within Northern Ireland. I am p ty inked in households within dormitory 
settlements of the Bebst City Region, which is the a cing flame for my PhD a uir º. The 
household survey wirr result in a points scoring system that will be weighted by the con s of expert 
opinion c haiacbaised at this stage by the model questionnaire enclosed for your consideration and 
completion At a format Tavel, the aim is to best the hypothesis that; cmrmt treads in suburban on 
an militating agRmst the aims of susotinable development, whereby people in selecting their rural 
living envitoament, fail to reconcile their lifestyle and travel Patterns with appropriate susWiniMy 
indicators. 

The controllable components comprise the lowest level of a structured hierarchy designed (and open to 
your criticism) with sostnability as the goal, supported by social, economic and environmental 
objectives. 1be ddrd level of the hierarchy comprises opportunities timt may be thought of as tactics 
for furthering the aims of sustainabibty . This hi y, see Figwe 1, forms the contextual fiamework 
for your quesdounaire 
Eaclmms include: 

"a fintha information shat 
" the pilot quetiaunsire 
"a conuum sheet 
"a stamped addressed envelope. ,, y. 

Thank you for your assistance; it would be impossible to complete this research without such goodwill. 
I will ioform you of the consmm outcome of this pilot phase. Your responses will be maintained in 
the slricteet confidence ad your participation will be admowledged at die co®cbion of this wok, but 
- with your BptovaL 

I would appreciate a napon®e by medred . 
Yours sinoady, 

Karen S. Donegan 

E-mail: KS. DONEGAII@L ST. AC. UK 



C6-I-2 Information Sheet: 

INTORMATION SHEET 

1. Figure one illustrates the hierarchical model construct surrounding the 

questionnaire design. 

2. The level below the dashed line on the hierarchy, the sub-component level, 

comprises those attributes that will form the basis of a travel behavioural points 

scheme designed to differentiate sustainable residents from non-sustainable 

residents. I would appreciate any suggestions or comments you wish to make 

regarding these sub-components. 
3. The points allocation at the sub-component level will be deduced from household 

questionnaires. For example, a household having only one car would earn more 

sustainability points than one with two or more cars, etc. The collection of sub- 
components are identified with specific components, for example, under the 

component entitled Mode of Transport, there are the sub-components: 
" Private Car 

,r. 
" Bus 
" Train 
" Taxi 

" Self-Propelled 
" Car Pooling 
" Integrated 

These will be woven into a household questionnaire to assess as much information 

as possible about that households travel behaviour. 
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C6-1-4 Pilot Expert Survey Instrument: 

EXPERT OPINION SURVEY 

The answers to this questionnaire are strictly confidential and will remain 

anonymous. 

PLEASE: 

1. Set aside thirty minutes for continuous concentration during the completion of 

this prototype questionnaire. 

2. Do make comments on the comments sheet provided or feel free to write 
comments on the margins of the questionnaire. 

3. Place the completed questionnaire and comments sheet in the pre-paid envelope 

provided and return by: Specified Date. 

-V" 

Thank you for your co-operation in this research project 

and for completing the questionnaire. 



C6-1-4 Pilot Expert Survey Instrument: 

EXPERT OPINION SURVEY 

This questionnaire is designed to seek your opinion on some relevant travel behavioural issues 

pertaining to ility. Your response will be sued on a scale ranging from 0 (Of no 
importance) to 5 (Extremely important ). 

The following KEY will assist you in answering questions : 

o- of no impoftnoe 
1- very slight impostanoe 
2- fairly impodtaat 
3 -importam 
4- very important 
5 fly impottard 

1. a) with rep rd to achieving Sustafnabil«ty, how do you rate the importance of the SooialAapeat 

of s uteri uthiWy (i. e. our appr to those affairs affecting the public inrerest, for example, 
the network of commumity facilities)? 

012345 

b) With regard to achieving Sustainab city, haw do you leite the importance of the Economic 
Amt of Swtainability (i. e. our approach to those affairs pertaining to the eoo®)my, for 
example, the application of wealth)? 

012345 

c) With r prd to achieving & sradwbilily, how do you late the importance of the 
Eýrrfr 

- 
Agwd of Swt&iw ly (Le. our approach to the protection of die 

env roomad)? 
01234S 

I 

2. Now we need your more i oom ea Try tos amch question an the basis of 
your overan experience and experu e. If you fed that your rer ties between two boxes, tick 

both boxes. 

(a)Withregendtosocw, asPEm ofliving in acomity atummpha% Law do you rate the 
.Fr 'an of 

Lahn USE PLANNING 

ENTERPRISE INITIATIVES 

PROVISION OF AMENITIES 

COST-EFFECTIVE TRANSPORT 

TRANSPORT INFRASTRUCTURE 

012345 

N. 1. - Fi ctpriu Liiwtives, implies any initiative not akeedy mealiooed as a tactic, but with the potdid to 
coo&&Ac to the ability of a localised conmwnity. 



The following KEY will assist you in answering questions : 

0- Of no importance 
I- very slight importance 
2 Fairly important 
3- Important 
4- Very important 
5- E1Memely important 

(b) With regard to the EaoxoMLc Asi crs of living in a community atmosphem how do your rate the 
importance Of. 

LAND USE PLANNiNU 

ENTERPRISE INITIATIVES 

PROVISION OF AMENITIES 

COST-EFFECTIVE TRANSPORT 

TRANSPORT INFRASTRUCTURE 

012345 

(c) With regard to the ENVIRONMENTAL ASPECTS of living in a community atmosphere, bow do you 
rate the impedance of 

U1234 

LAND USE PLANNING 

ENTERPRISE INITIATIVES 

PROVISION OF AMENITIES 

COST-EFFECTIVE TRANSPORT 

TRANSPORT INFRASTRUCTURE 

3. Here wo are asking you to talc even more spocfficdly. 
(a) In temps of controlling LAND USE PLANNING as a means of achieving sosmhwbft how do you 
tale the importance sf- 

MODE OF TRANSPORT 
HOUSEHOLD LOCATION 

I OCATI(Nd Of ACTrATTES 
TRIP PURPOSE 

TRIP FREQUENCY 
CAR OWNERSHIP 

012345 



The following KEY will assist you in answering questions : 

0- Of no importance 
1- very slight impormm 
2- Fairly important 
3- Important 
4- Very impoztwx 
5- Extremely important 

(b) In tams of e cow aging LWCAUSED MSE INITIATIVES as a means of achieving sudanmbility 
how do you rate the importance of 

MODE OF TRANSPORT 
HOUSEHOLD LOCATION 

LOCATION OF ACITViTIES 
TRIP PURPOSE 

TRIP FREQUENCY 
CAR OWNERSHIP 

012345 

(C) In terms of developing AMENITY PROVISION as a means of achieving SOSf81nablhty how do you 
late die importance of 

MODE OF TRANSPORT 
HOUSEHOLD LOCATION 

LOCATION OF ACTIViTW. A 
TRIP PURPOSE 

TRIP FREQUENCY 
CAR OWNERSHIP 

34 

(d) In terms of promoting COST EFFECTIVE TRANSPORT as a IDGans of ach eying mommigity how do 
you rate the imporunoe of 

MODE OF TRANSPORT 
HOUSEHOLD LOCATION 

LOCATION OF ACTIVITIES 
TRIP PURPOSE 

TRIP FREQUENCY 
CAR OWNERBiMP 



The following KEY will assist you in answering questions : 
0- Of no importance 
1- Very slight importance 
2- Faidy important 
3- Important 
4- Veryimportant 
5- Exdremely important 

(e) In terms of developing TRANSPORT RASTituctvRE as a means of achieving sostainabilily haw 
do you rate the importance of. 

MODE OF TRANSPORT 
HOUSEHOLD LOCATION 

T . ()CATION OF ACTT V i'T'IES 
TRIP PURPOSE 

TRIP FREQUENCY 
CAR OWNERSHIP 

012345 

. V, 

PLEASE RETURN THIS QUESTIONNAIRE AS INDICATED. 

THANK YOU VERY MUCH FOR YOUR TIM AND CO-OPERATION. 



APPENDIX C6-4 

MAIN EXPERT OPINION SURVEY 
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C6-4-1 Letter to "Relative to Goal" and "How Important" Respondents for the 
Main Expert Panel: 

Deaf .................. 

Re. Travel Behaviour. Its Impact on Susýinability 

Thank you for agreeing to help with this innpoitant survey of expert opinion. The purpose of the 
survey is to din. e a conseum set of attribute weightiop that can be used in a multi-attribute 
analysis of household travel behaviour. 

Like all multi-apribute modelling, the work will be carried out in two phases - this caureat phase and 
the empirical phase to be carried out within the t month, concentrating on household surveys. 
The surveys will yield attribute values, based on a points scoring system, and these values will be 
combined with your input weigl ings in a simple additive model for the purpose of discriminating 

households. 
At a formal level, the aim is to test the hypothesis that cap wt trends in suI -I- 

isst ion we 1WI 
against the aims of amble development, whereby people in selecting their living aavimommt, 
fail to reconcile their lifestyle and travel peItdus with appropriate susminsbility iodic a Ws. 

Enclosures include: 

"a checldist of ternrinology - please read this c ily 
" the questionnaire 
"a stau d addressed envelope. 
It would be impossible to complete this research without your goodwill. I will rm you of the 
eoaen s outcome of this phase. Your responses will be maintained in the strictest confidence and 
your plan will be acknowledged at the contusion of this work, but only with your approval. 
Please do not hesitate to contact me should you have any queries or wish to receive another copy of 
the questionnaire. 
Tel: (01232) 366084 
E-mail: 

I would appeciaft a response by toeeified itle. 

Yams SWOMAy, 

Kagan S. Donegan 



C6-4-2 Checklist of Terminology: 

CHECKLIST OF TERMINOLOGY 
The following definitions of terminology used in the questionnaire have been adopted. In order to 
ensure consiste 1Cy of interpretation throughout the questionnaire please keep this check ist to hand 
when completing the q Lion aire. 

Sustainable Development means: The process of development which meets the needs of the piesenI without compromising the needs of 
future generation to meet their own needs, (WCED, 1987). 

Social Features of Sustainability means: Those features at the cemre of the social debate, such as improving the quality of life, reducing 
inequalities in access to e. g. public amen es, and achieving social cohesion, security and safely. 

Economic Features of Sustainability means: Features such as local employment and local development eppoituoities that contribute to establishing 
a robust economy while nag the vitality and viability of town and village oe . 

Environmental Features of Sustainability means: Those features that affect generic living conditions, auch as waste reduction, emission contml, 
protection and admnoement of non-renewable resources. 

Land Use Planning metes: A government ptooean concerned with the debami n of land use for the paupoee of building, 
trap an and the associated i me as set out in legisltioa 

Enterprise Initiatives means: Schemes to encouwge inwaod invest at a bcw level with the an of reducing economic 
dependence on extunsl cmploymeat and t ranspeulsilon to commercial so= and facil ties. 

Provision of Amenities uma: The provision of a wide range of shops along with a mix of oom.. in ybased services (e. g. doctors, 
opticians, banks, etc. ) and activities (e. g. leisure, ma cation and enter t bdHfics). 

Transport Infrastructure mum: 
The network of rood and rail eanspoit anppotting any sphere of i aoe. 



C6-4-3 "Relative to the Goal" Survey Instrument: 

EXPERT OPINION SURVEY 
This question is designed to seek your expert opinion regarding 
the mdaHve lmp9I aaoe of selected attributes of travel behaviour 

set in the context of suaaii ility. 

Please tick (J) the appropriate box to reflect your opinion in each of the questions listed below. The 
opinion scale ranges from 1 meaning Slightly I to 5 meamn8 E IY Il 

The following KEY will assist you in answering questions : 

1- säge impOflW 
2 Fairly imposant 
3 -Imo 
4- Very important 
5- Extremely important 

I. 
a) Relative to the goal, Social Feada es of Sastaiaability, rate the ichlive imnortanoe of the 

following atutwa by placing a fick f in the appropriate box: 

SO AL II*TU128 OF &JSTAI rAIurr: . 

" Acb vütg social cohesion - oammmity invdv *K 

" Aoo. s to puh am es 

" safety oa �a&y 
" Hautod variety and cowl mix 

12345 

b) Relative to the goal, Economic Featw s of SbstainabüJty, tape the relative tmoordnoe of 
the following addbutea by placing a tick Vin the appropriate box: 

IONowc PIATU ess OP $U$TAI rAsu mr 
" Eaear. s wide node ac®vormeoe orvwumaies 

" Dev, lop um opparasitiaý (widens womemie bm. ) 

" MrMieq vitality & viability oflown 
oeaeýas t viu. os 

" Public & privgls invedmwt 

12345 

c) Relative to the goal E'wirtmmenlal Feara+sa of Suslainabik, no the g 
in of the following attnbatca by placing a tick if in the appmpdate box: 

ZMVJROraým1 PAL ssATURU of S JITADIAJII1TT 

" xeauc_ IrAb of. to . na "mimiaoa 

" Pion and aduccing am-mww&M ieucurc 

" Rod= car dopumboq 

I" ünfi; iq -b- mprof 

12345 



The following KEY will assist you in answering questions : 

1- SIigbdy imparM 
2 Fairly importaid 
3- Import M 
4- Very important 
5- Extremely important 

2. This question is attempting to assess your opinion of various tactics that relate to household 
travel behaviour. If you feel that your answer lies between two boxes, tick both boxes. 

(a) Relative to the goal, socLAt. [Ewnns (of sowainility), rate the r lative of the 
following tactics by placing a tick � in the appropriate box: 

LAND USI PLANNING 

ENTERPRISE INITIATIVES 

PROVISION OF AMENITIES 

TRANSPORT INFRASTRUCTURE 

1234S 

(b) Relative to the goal, ECONOMIC FEanrREs (of aii ility), We the reislive i of the 
following tam by placing a tick 4 in the appwpriae box: 

123 

LAND USE PLANNING 

ENTERPRISE INITIATIVES 

PROVISION OF AMENITIES 

TRANSPORT INFRASTRUCTURE 

(c) Relative to the goal. Eºmox 'AL FEATURES (of mobility), rate the relative iýocianoe of 
the following tactics by placing a fl&, / i the appmpriate box: 

5 
I. ANU USE PLANNING 

ENTERPRISE INITIATIVES 

PROVISION OF AMENITIES 

TRANSPORT INFRASTRUCTURE 



The following KEY will assist you in answering questions : 

1- Slightly important 
2- Fairly impotent 
3- Important 
4- Very important 
5- Extremely important 

3. 

(a) Relative to the goal, LAND USE PLANNING, rate the relative imnastaaoe of the following 
components by placing a tick � in the appropriate box: 

Mode of transport used by ho Behold 
Location of activities utilised by household 

Frequency of activity trips made by household 
Proximity of public to household 

Number of private vehicles avail" to household 

12345 

(b) Relative to the goal, ENTERPRISE INiTIATNES, rate the ndaavc iýooi'aooe of the following 
cow by placing atick. /inthea F mF isebox: 

Mode of transport used by household 
Location of activities uliliaod by household 

Frequency of activity trips made by household 
Proximity of Public vanepoit to household 

Number of private vehicles available to household 

4 

(c) Relative to the pal, AMENITY PROVISION, raffe the rive ' 9i icc of the following 
components by placing a b* , /in the appropriate box: 

12345 
Mode of transport used by household 

lAcadon of acxivrtics utilised by ho old 
Frequency of activity tripe made by household 

Pmxinft of Pilic Vansport to household 
Number of private vesicles avaibble to household 

(d) Rye tothe goal, TRANSPORT INFRASTRUCTURE, raffe the rdWdm j of the 
following componem by placing a tick ./ in the appropriate box: 

1234S 
Node of tanspart used by Loueehold 

Location o(acüvities ulilised by household 
Frequency of activity trips made by housdold 

Prouty of public transport to household 
Number of private v dicks available to household 

THANK YOU FOR YOUR CO-OPERATION. 



C6-44 "How Important" Survey Instrument: 

EXPERT OPINION SURVEY 
This questionnaire is designed to seek your reg 

the Mad" importance of selected attributes of travel behaviour 
set in the contod of wgainlitt'. 

Please tick (J) the appropriate box to reflect your opinion in each of the questions listed below. The 
opinion scale ranges 5om 1 mewnng Slightly to 5 meamin8 Y 

The following KEY will assist you in answaing quesfions : 

1- SligI 1y important 
2- Fairly important 
3- Important 
4- Veryimpoctat* 
5- Th impotent 

1. 
a) Relative to the goal, Social Features of Sustalnability, rate the relative i of the 

following sudlow by placing a tick, ( in the appropriate box: 

SOQAL rsATUBSS o1 a JSTAE ABUrrY 

" Aahie ft wdd - aomooity involvvmd 

" Acoas to public smmitia 

" Safety and we * 

0 HuusdL4d vizidy said uuu. l mix 

12345 

b) Relative to the goal, Economic Feaha+es of SustatnobUlty, tie the relative imnaianoe of 
the following adnö s by placing a tick ,/ in the app opciale boa: 

BoornamflATV os s JST 
" Boo-., p wi& cads of oyn- an- 

V"-0 Pddk a pivau ; nv.. m. ei 

12345 

c) Relative to the goal EnWrv mental Featwes ofSkstairsability, rde the 
of the following stbild s by placing a tick / is the appropriate box: 

114vaeor4MZMTAL FUTUR a of StXTAERAnnrn 
" R. au_ level. ciw emaemiuiao. 

" Fmeedft god admocing naw"new" mow= 

" Reduce ow depoodm y 

i Cuwbius urban sprawl 

12345 



The following KEY will assist you in answering questions : 

1- Slightly important 
2- Fairly important 
3- Importur 
4- Very important 
5- Extremely important 

2. This question is attempting to assess your opinion of various tactics timt relate to household 
travel behaviour. If you feel that your answer lies between two boxes, tick both boxes. 

(a) Relativve to the goal, SOCIAL i&i wES (of sustainabilily), rate the relative of the 
following tactics by placing a tick I in the date box: 

LAND USE PLANNING 

ENTERPRISE INITIATIVES 

PROVISION OF AMENITIES 

TRANSPORT INFRASTRUCTURE 

1234S 

(b) Relative to the goal, Eooworac FEATURES (of smmbwbft), rate the relative imooýooe of the 
following tactics by placing a tick / in the appoopdw box: 

12 
LAND USE PLANNING 

ENTERPRISE INITIATIVES 

PROVISION OF AMENITIES 

TRANSPORT INFRASTRUCTURE 

y' 

(c) Relative to the gool, zNVmo n'AL FEATURES (of biüry), no the relative imoactanoe of 
the following tactics by placing a 6* ,/ in the aVg :S iMe box: 

LAND USE PLANNING 

ENTERPRISE INmATIVES 

PROVISION OF AMEMTIBS 

TRANSPORT INFRASTRUCTURE 

1234S 



The following KEY will assist you in answering questions : 

1- Slightly important 
2 Fairly important 
3- Ingxnt nt 
4- Very impoltnt 
5- Eamemeiy important 

3. 

(a) Indicate haw important you rate LAND USE PLANNING in respect of each of the following by 
placing a tick (in the appropriate box: 

Mode of transport used by household 
Location of activities nt lised by household 

Frequency of activity trips made by household 
Proximity of public transport to household 

Number of private vehicles available to household 

12345 

(b) Indite how important you iahe ENTERPRISE INITIATIVES in respect of each of the following 
by placing a tick. / in the appropriate box: 

, 

Mode of tiansport used by household 
Location of activities wlilised by household 

Frequencyof activity trips made by household 
Proximity of public transport to household 

Number of private vehicles availehk to household 

12345 

(c) Indicate bow important you rate AMENITY PROVISION in respect of each of the following by 
placing a fick/ in the app co rime box: 

1234 
Mode of transport used by household 

Location of activities utilised by household 
Frequencyof activity hips made by household 

Proximity of public wort to household 
Number of private vehicles available to household 

(d) Indicate how important you rate TRANSPORT INFRASTRUCTURE in respect of each of the 
following by placing a tick J in the appropriate box: 

12345 
Mode of transport used by household 

Location of activities utilised by household 
Frequency of activity tripe made by household 

Proximity of public transport to household 
Number of private vehicles available to household 

THANK YOU FOR YOUR CO-OPERATION. 



C6-4-5 Letter to "Pairwise" Respondents from the Main Expert Panel: 

Dear .................. 

Re. Travel Behaviour. Its L on Sus il ty 

Thank you for agreeing to help with this important survey of expert opiniaa. The purpose of the 
survey is to determine a consensus set of attribute weightings that can be used in a multi-attribute 
analysis of household travel behaviour. 

Like all multi-attribute modelling the work will be carried out in two phases - this cacrent phase and 
the empirical phase to be carried out within the nod month, concentrating on household surveys. 
The surveys will yield attribute values, based on a points scoring system and these values will be 
combined with your input weightings in a simple additive model for the purpose of discriminating 

ble/nainable households. 
At a formal level, the aim is to test the hypothesis that current trends in sabu ion we militating 
agamst the aims of sustainable development, whereby people in selecting their living envn+oommt, 
fail to reconcile their lifestyle and travel patterns with appropriate sustainability indicaoorrs. 

Enclosures include: 

"a further infrmation sheet 
"a cheddist of terminology - please read this carefully 
" the questionnaire 
"a stanuped addressed envelope. 
It would be impossible to complete this research without your goodwill. I will iofoým you of the 
consensus outcome of this phase. Your responses will be maintained in the strictest confidence and 
your participation will be acknowledged at the conclusion of this work, but only with your approval. 
Please do not hie to contact me should you have any quenes or wish to too" anodker copy of 
the questionnaire. 
Tel: (01232) 366084 
E-mail: KS. DONEGAN@ULST. AC. UK 

I would appreciate a response by meei8ed daft.. 

Yours sincerely, 

K&en S. Doak 



C6-4-6 Information Sheet: 

INFORMATION SHEET 

This questionnaire has been rigorously designed using the principle of paired 
comparisons as set out in the Analytic Hierarchy Process (AHP), (Saaty, 1980)'. It 
aims to assess academic and professional opinion of controllable attributes that form 
the basis of a travel behavioural points scheme. The research, based in Northern 
Ireland, will study a sample of residences, particularly households within dormitory 
settlements of the Southern Approach Corridor of the Belfast City Region, which is 
the sampling frame for the enquiry. 

The AHP outcome of this expert opinion survey will yield a series of consensus 
weights for the controllable attributes; these will impact on both the household 
attribute survey of their travel behaviour indicators and on a comparable norm 
standard elicited also by expert opinion. The results will differentiate norm 
sustainable residences from otherwise non-sustainable residences. 

Further information can be obtained from ks. donegan@a, ulst. ac. uk the writer's e-mail 
address. 

The following KEY will assist you in answering questions 

moderate importance Experience and judgement slightly 
favour one activity over another 

strong importance Experience and judgement strongly 
favour one activity over another 

very strong or An activity is favoured very strongly 
demonstrated over another; its dominance is 
importance demonstrated in practice 

9 extreme importance The evidence favouring one activity is 
of the highest possible order of 
affirmation 

T. L. Saat}, the Ana/vtic Hierarchy Process. McGraw-Hill, 1980. 

equal importance Two activities contribute equally to 
the objective 



C6-4-7 Checklist of Terminology: 

CHECKLIST OF TERMINOLOGY 
The following definitions of terminology used in the questiommine have been adopted. In order to 
ensure consistency of interpretation throughout the quere Please keep this dkddist to hand 
when completing the questionnaire. 

Sustainable Development man: The process of development which meets the needs of the p wittert co +omising the needs of 
fume Saaatians to meet their own needs, (WCED, 19874. 

Social Features of Sustainability mains: Those features at the centre of the social debate, such as improving the quality of life, reducing 
inequalities in access to e. g. public amcait es, and achieving social cohesion, security and safety. 

Economic Features of Sustainability nom: Features such as local employment and local development opportunüles that contribute to establishing 
a robust economy while maintaining the vitality and viability of town and village cent es. 

Environmental Features of Sustainability means: Those feaftna that affect generic living conditions, such as waste reduction, emission control, 
protection and enhancement of non-renewable resources. 

Land Use Planning means: 
A govecnmu t process concerned with the determination of land use for the pupo®e of building, 
man and the associated mfmsmxn e as set out in legisla ion. 

Enterprise Initiatives mesas: Schemes to em=wage inward investment at a local level with the aim of reducing economic 
dependence on mal enploymant and traaspailation to commercial areas and facilities. 

Provision of Amenities means: The provisioa of a wide range of shape along with a mix of community-based services (e. g. doctors, 
opticias, banks, etc. ) and activities (e. g. leisure, raxee ion and mtatai nt iacilaics). 

Transport Infrastructure means: The netwoit of road and rail I'mkor mit supportimg any sphere of ia®umoe. 



C6-4-8 Main Expert Panel Pairwise Comparison Survey Instrument: 

EXPERT OPINION SURVEY 

This questionnaire is designed to seek your opinion on certain issues relating to TRAVEL 
BEHAVIOUR in the context of SUSTAINABILITY. Your response will be measured on a scale 
ranging from I (Equal importance) to 9 (Extreme importance), see below. 

The following KEY will assist you in answering questions : 

1 equal importance 

3 moderate importance 

5 strong importance 

Iwo activities contribute equally to the 
objective 

Experience and judgement slightly favour one 
activity over another 

Experience and judgement strongly favour one 
activity over another 

7 very strong or demonstrated An activity is favoured very strongly over 
importance another; its dominance is demonstrated in 

practice 

9 extreme importance The evidence favouring one activity is of the 
highest possible order of affirmation 

EXAMPLE - HOW TO RESPOND TO THE QUESTIONNAIRE 

Question A 

(i) Relative to SATISFACTION OF HOUSE, compare the two features shown in BOX 1 below and 

(i) Tick (�) the dominant feature in BOX I (if you consider that they are equally 
important tick both features). 

(ii) Place a tick (�) in BOX 2 to indicate the relative importance. 

BOX I 

Size of House I 

Transportation 

BOX 2 

13579 



Question L 

Relative to SUSTAINABLE DEVELOPMENT, compare the two featim shown in BOX 1, (a - 
c) below and 

(i) Tick (�) the dominant feature in BOX I (if you consider that they are equally 
important tick both features). 

(ii) Place a tick (�) in BOX 2 to indicate the relative importance. 

(a) 
BOX 1 
Social Features 

Economic Features 

(b) 

(c) 

BOX 1 
Social Features 

Environmental Featwes 

BOX 1 
Environmental Feahm 

Economic F 

Qoestioa 2 

BOX 2 
13379 

BOX 2 

I, H 579 

BOX2 
9 1357 

Relative to SOCIAL FEATURES OF SUSTAINABILITY, cones the two features shown in 
BOX 1, (a -1) below and 

(a) 

ro> 

(c) 

(i) Tick (. /) the dominant fie in BOX 1(if you consider that they are equally 
in4xortm tic both feaWurs). 

(u) Place a tick (J) in BOX 2 to indicate the relative importance. 

BOX1 
Land Use Planning 

Inwwves 

BOX 2 
79 11 35 

BOX 1 

Land Use Plamdog 
Amadty Piuvision 

BOX 1 
Land Use 

BOX 2 

11 3579 

BOX 2 
13579 

(d) 
BOX 1 BOX 2 

Enterplm Initiatives 13579 
AmoMy Prod" 



(C) 

BOX 1 BOX 2 

Ives 13579 

e 

(t) 

BOX1 
Amenity Provision 

Tluqww=wuctm 

Qaaaoe I 

BOX2 
13579 

Relative to ECONOMIC FEATURES OF SUSTAINABIUTY, Domre the two faatm= 
shaven in BOX 1, (a i) below and 

(i) Tick (J) the dirt few= in BOX 1(if you consider that they are equally 
important tick both features). 

(ü) Place a tick (J) in BOX 2 to indicae the relative impoitai . 

(a) 

ro> 

(c) 

(d) 

(C) 

(fl 

BOX 1 BOX 2 

Land Use P1 13S79 
Fatwpdw Inidý 

BOX 1 BOX 2 
Land Use Pimming 13S79 
Amenity Provision 

BOX 1 BOX 2 

Lead Uae PlmWvx 13S79 
bftamuctum 

BOX 1 BOX 2 
Fmtcfpiw lnkiadm 13579 

Ankenity Provision 

BOX 1 BOX 2 
79 Entemdw lnitiativrs 135 

Inüae 

BOX 1 BOX 2 
Amenity Provision 13579 

TrutopM eI L= 



Quenon 4. 

Relative to ENVIRONMENTAL FEATURES OF SUSTAINABILITY, compare the two 
features shown in BOX 1, (a - i) below and 

(i) Tick (�) the dominant feature in BOX 1(if you consider that they are equally 
importetit tick both features). 

(ii) Place a tick (�) in BOX 2 to indicate the relative impoitanoe. 

(a) 
BOX 1 

Land Use Plaming 
Enteiixiw Initiatives 

FEI 
BOX 2 

13579 

ro> 

(c) 

(d) 

(e) 

BOX 1 
Land Use 
Ammity Provision 

BOX 2 
13579 

BOX I BOX 2 

Land Use Planning 13579 
TraU5M ir£Msbuctwe 

_ 

BOX 1 
Entapise lnk afrm 

Amenity Provisim 

SOX 2 
H± 5 ±1± 

BOX1 
Entenxiw laitiativcs 

Time ort thfi 

BOX2 
79 15 

(1) 
BOX1 

Ameoity Provision 

Tromm lie 

BOX2 
13579 



Qaeon ä 

Relative to LAND USE PLANNING, compare the two fires shown in BOX 
(a-j)belowand 

(i) Tick (�) the dominant feature in BOX 1(if you consider that they are equally 
important tick both featu es). 

(ii) Place a tick (�) in BOX 2 to indicate the relative importance. 

(a) 
BOX I BOX 2 

Mode of tm=PW used household in activity behaviour 13579 
location of activities utilised household 

(b) 
Box l 

Mode of tnaqm used household in activity behaviour 
Fleqpqmy of made household 

(c) 
BOX I 

Mode of UMMM used hou®ehoidin behaviour 
of to household 

(d) 
BOX1 

"'I* of MUMPM used housebold in aMM behaviont 
Number of pmvaw vehicles available to Lonsehold 

BOX 2 
13579 

BOX2 
13579 

' BOX 2 
13579 

(e) 
BOX 1 BOX 2 

Location of acxivities u Iised household F13S79 

Rnmoy of made M=eMM 

(f) 
BOX 1 BOX 2 

Location of activities ndlisod hoaeehojd 13579 

(g) 
BOX1 BOX 2 

Low of activities utilised household 13579 
Number of privM vehicles available to I is hold 

ro> BOXI 

FrequaKy of activity made by LowehoM 1 

huÜ"Y of to household 13 

Box y 
13S79 



(i) 
BOX1 

Frequency of nude b-v household 
Number of pnite vehicles available to household 

G) 
BOXI 

Proximity of pubHc twopM to household 
Number otp"W vehicles avaiNk to hansehold 

Quedion ä 

BOX 2 
13579 

BOX 2 
13579 

Relative to ENTERPRISE INITIATIVE, compare the two feat= shown in BOX 1, (a - l) 
below and 

(i) Tick (�) the dominant feature in BOX 1(if you consider that they are equaUy 
important tick both features). 

(ii) Place a tick (�) in BOX 2 to indicate the relative importance. 
(a) 

BOX 1 BOX 2 
Mode of transpW used household m ac&W behaviour 13S79 

location of acxivities utilised household 

(b) 
BOX l 

Mode of bm$Port used household in acfivity behaviour 
Fmq! ucuW of made homehold 

(c) 
BOX1 

Mode of UansPW used household in acfwfty behaviour 

of lic tmoport to hound 

(d) 
Box t 

Mode of IMSPW used bowehold in .. behaviour 
Number of Vjvft vehicles available to household 

BOX 2 
13579 

BOX Z 
±±±i±]± 

BOX 2 
13579 

(e) 
BOX 1 BOX 2 

Lochion of activities u6lieed I usebo1d 13S79 
F of made I siel Sd 

(1) 
BOX 1 BOX 2 

Loci of activities utilised household 13579 
Pmxinft of to Lo=dwid 



(g 
BOX 1 BOX 2 

Location of activities utilised houeehoid 13579 

Number of pfivate vehicles available to household 

(h) 
BOXI BOX 2 

13579 Frequency of actwity ums made household 

Prwdn*y of lic transport to household 

(1) 
F of made household 

Number of privOe vehicles available to household 

U) 

Proximity of public U=qmt to household 

Number of p&ift vehicles available to homehold 

Question 7. 

Relative to AMENITY PROVISION, oaºpme the two features shown in BOX 1, 
(a -j) below and V. 

BOX 1 

BOX 1 

BOX 2 
13579 

BOX 2 
13579 

(i) Tick (�) the dominant feature in BOX 1(if you consider that they are equally 
importer I d& both features). 

(ii) Place a tick (�) in BOX 2 to indicate the relftive importance. 

(a) 
BOX 1 BOX2 

13579 Mode of vansport used hold is acdvity behaviour 
Location of activities utilised d 

(b) 
BOX 1 

Mode of tmvqM used LouseIold in act'* behaviour 
FrMmmy of ma* Lauehoid 

(c) 
BOX1 

Made of or r used bou old in ac'' behaviour 
Proximity of to oId 

(d) 
BOX 1 

Mode of tranoport used d in act. * behaviour 
Number of prrAft vehicles availM4c to hoosebeld 

BOX 2 
13579 

BOX2 
13579 

BOX 2 
135 7-F-9-1 



(e) 
R[1X 1 

Location of activities utilised household 

Frequency of acdvity trips made hansehold 

(t) 

BOX 2 
13579 

BOX 1 BOX 2 

Location of activities utilised household 13579 

Pfo)dmity of public tmmspM to household 

(ß) 
BOX 1 BOX 2 

Location of activities utilized houselxid 13579 

Number of prPMc vehicles available to household 

(h) 
ROX 1 

F of made household 

Proxirahy of public umsow to household 

(I) 

G) 

BOX 1 

F of activi made b! y household 
Number of pdvate v des available to household 

BOX1 

Pmdmity of public MMjM to household 
Number of pavate vehicles available to household 

Quad= a 

BOX 2 
13579 

BOX Z 
±i±I±I±Ei 

. 

BOX 2 
79 

11 35 

Relative to TRANSPORT U PRASTRUCFORZ, campre the two *alums shown in BOX 1, (a 

-j) below and 

(i) Tick (. /) the dominant feature in BOX 1(if you consider that they are equally 
impoitaat tick both features). 

(ii) Place a tick (. /) in BOX 2 toe the wJxdw imponaooe. 

(a) 
BOX 1 BOX 2 

Mode of twispM used hausdkAd in activity bebaviour 
E13579 

location of activities ul isod household 

(b) BOX 1 

Mode of tranwaft used household in acdvity behaviour 
Frequency of activity made household 

BOX 2 
13579 



(C) 

BOX1 
Mode of transpmt used household m activity behaviour 

Proximi of to household 

(d) 
BOX1 

Mode of UMLIVM used household in activi behaviour 
Number of prmate vehicles available to household 

(e) 
BOX I 

Location of activities utilised by household 
Frequoicy of acfivity trips made household 

(f) 
BOX I 

Location of activities Wised household 
Prwdn3ity of public transpM to household 

(S) 

BOX2 
13579 

BOX 2 
13579 

BOX 2 
13579 

BOX 2 
79 135 

BOX 1 BOX 2 
Location of activities utilised household 13579 

Number of pnvate vehicles available to household 
ih) 

BOX1 
Frequency of made household 

Proxime of c ümspM to hou9ehdd 

m 
BOXI 

Frequency of trips made household acdvity 
Number of private vehicles available to ho old 

G) 

BOX 2 
13579 

BOX2 
13579 

BOX I BOX 2 
Proximity of public Umme to household 13579 

Number of vehicles available to household 

THANK YOU FOR YOUR CO-OPERATION 
IN THIS RESEARCH PROJECT 



APPENDIX C6-5 

MATHEMATICS UNDERPINNING THE AHP METHOD 

4. 



Appendix C6-5 Mathematics Underpinning the AHP Method 

The ABP is based on the rather novel eigenvalue property of a positive reciprocal 

matrix. Such a matrix is a square matrix C�= of non-negative real numbers 

representing, for example, pairwise comparisons of the importance of attributes 

relative to some tactic in the next higher level. The matrix posesses a characteristic 

equation Cx= Ax, which yields a dominant eigenvalue A and a corresponding 

right eigenvector x. There will be no loss of generality in writing A instead of A. C 

= (cif) with cy > 0, chi =1 and cy =1/cja for ji =1,2,3, ..., m, satisfying the 

transitive consistency condition c, =ckx ckj ; i, j, k=1,2, 
..., m. For a completely 

consistent matrix, it can be shown that A= m" and, since C is of unit rank, the 

remaining m-1 eigenvalues are all zero. For such a matrix, any column is 

essentially the dominant right eigenvector of priorities. In real decisioi9"making 

situations it is unreasonable to expect derision-makers to be perfectly consistent, but 

a considerable degree of consistency is important. Variations from perfect 

consistency in C perturb the eigenvalues such that A>m; the proximity of the 

maximum eigenvalue to the order of C provides a measure of the consistency of the 

decision-maker. 

The Saaty set is of central importance in AHP. It is a finite set of positive real 

numbers, each of which gives the decision-maker's estimate of the relative 

importance of a pair of issues. The set selected by Saaty is the basis of an optimal 

scale, defined so that, if ay denotes the opined relative importance of issue i with 

issue j, then ay =I means that issues i and j are of equal importance, ay =3 

(equivalently, aji = 1/3) means that issue i is slightly more important than issuej, and 

so on, as shown in Table 6.1 of Chapter 6. 



Saaty recommends a finite set S, both for the purposes of standardisation and 

interstudy comparison and to avoid creating the misleading impression that 

quantified opinion can make delicate distinctions in importance. The set 

S={ 1/9,1/7,1/5,1/3,1,3,5,7,9) 

is sufficient for most practical purposes, but greater refinement (according to Saaty) 

may be introduced by extending the set to include the integers 2,4,6,8 and their 

reciprocals. 

It is fundamental to the technique that the ratios of the relative importance of pairs of 

issues are on a scale that is multiplicative. For example if A, B and C are issues, 

with A four times more important than B and ß twice as important as C, then A is 

eight times more important than C. When ay and ask have been assigned numerical 

values, some information about aik is thereby implied. If, for example; % y= ask =1, 

then ask cannot be substantially different from 1. If a# =3 and ask = 5, then a1k must 

be at least 5, and so on. 

The effort required on the part of the experts is undoubtedly much more than naive 

anticipation could forecast and current software has not reduced the input demanded 

from decision-makers. The implication is clear - when very important decisions are 

to be taken using this method, the chosen experts must be appraised of the diligence 

required in expressing consistent judgements over a range of issues. 
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T/O Landuse Planning Relative to Environmental Features 

T/O Enterprise Initiatives Relative to Environmental Features 
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CROSS IMPACT ANALYSIS 
"HOW IMPORTANT" (Without Perturbations) 

Press > to print screen; or any key to continue ... Date : 1: 11: 1999 0.25am DETAILS OF ANALYTIC HIERARCHY 

Hierarchy HCI-HI, of type CIA, has 4 Levels 

Level No 1(P) has 1 set(s). 
(1) Sus 

Level No 2 (Obj) has 3 set(s). 
(1) Soc 
(2) Eco 
(3) Env 

Level No 3 (Tac) has 4 set(s). 
(1) LU 
(2) E 
(3) A 
(4) T 

Level No 4 (Att) has 5 set(s). 
(1) M 
(2) L 
(3) F 
(4) Pr 
(5) N 

Print Attributes / Tactics Matrix -- 

3.5 3.9 3.1 4.2 
4.8 4.0 4.2 3.1 
2.8 1.7 3.0 2.3 
3.8 3.0 4.1 4.3 
1.7 1.0 1.5 2.1 

Print Tactics / Objectives Matrix :- 

3.4 3.5 4.5 
3.9 4.7 3.5 
4.5 3.9 4.0 
3.0 3.5 4.9 
Print Objectives / Policy 

3.6 
4.0 
4.2 

Print Attrimilm / Policy Matix :- 

Mode 3.870 
Location 3.961 
Frequency 3.498 
Proximity 3.903 
Number 3.128 



Print D-Squared Percentage Contnbations Matri : - x 
Rank Rounded 

Location 23.103 1 (23) 
Proximity 22.427 2 (22) 
Mode 22.046 3 (22) 
Frequency 18.020 4 (18) 
Number 14.404 5 (14) 

(Quadratic Mean used = 3.686) 

Print Enhanced Percentage Contributions Matrix 
(Using Mean less twice Max Mod. ) 

Rank Rounded 
Location 29.444 1 (29) 
Proximity 27.021 2 (27) 
Mode 25.690 3 (26) 
Frequency 13.112 4 (13) 
Number 4.733 5 (5) 

. Press <PrtScz> to print sen or any key to continue... 

Date : 1: 11: 1999 0.33am 
HCI-HI 

UNRANKED ANALYSIS 

Round :I 
Alt Weighting Set No 
M 25.576% 1 
L 30.190% 2 
F 11.935% 3 
Pr 25.616% 4 
N 6.693% 5 

Press <PitSci to pth* screen; or any key to comme ... 
Date : 1: 11: 1999 0.33am RANKED ANALYSIS 
HCI-HI 
Round: 1 
Att Weighting Raunded Rank 
L 30.190'Ye 30% 1 
Pr 25.616% 26% 2 
M 25.576% 26% 3 
F 11.935% 12% 4 
N 6.683% 7% 5 

Peas <PitScr> to print scrow; or any key to owe ... 

Date : 1: 11: 1999 0.34am RANKED ANALYSIS 
HCI-HI 
Round :1 
Att Weighting Rounded Rank 
L 26.507% 27% 1 
Pr 24.168% 24% 2 
M 23.320% 23% 3 
F 15.031% 13% 4 
N 10.974% 11% 5 

Derived AHP 



Press <PiScr> to print screen; or any key to continue ... 

Date : 1: 11: 1999 0.35am RANKED ANALYSIS Edinburgh Method 
HCI-HI 
Round : 1 
An Weighting Round ed Rank 
L 25.966% 26% 1 
Pr 24.477% 24% 2 
M 23.652% 24% 3 
F 15.801% 16% 4 
N 10.104% 10% 5 

Press <PrtScr> to print screen; or any key to cone ... Date : 1: 11: 1999 0.36am RANKED ANALYSIS HCIA Model 
HCI-HI 
Round : 1 
Att Weighting Round ed Rank 
L 23.103% 23% 1 
Pr 22.427% 22% 2 
M 22.046% 22% 3 
F 18.020% 18'/0 4 
N 14.404% 14% 5 

Press <PrtScr> to print screen; or any key to contimie ... 
Date : 1: 11: 1999 0.37am RANKED ANALYSIS DHP 
HCI-HI 
Round : 1 
Aft Weighting Round ed Rank 
L 26.351% 26% 1 
Pr 24.663% 25% 2 
M 23.896% 249'" 3 
F 15.543% 16% 4 
N 9.547% 10% 5 

Press to pint screen; or any by to continue ... 
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ANALYTIC HIERARCHY PROCESS 
AHP1 
DETAILS OF HIERARCHY CONSTITUENTS 

Hierarchy contains 4 levels : 

Level No 1(P) contains 1 set(s). 

(1) Policy 

Level No 2 (Obj) contains 3 set(s). 
(1) Sac 
(2) Eco 
(3) $nv 

Level No 3 (Tac) contains 4 set(s). 

(1) LU 
(2) E 
(3) A 
(4) T 

Level No 4 (Att) contains 5 set(s). 

(1) M 
(2) L 
(3) F 
(4) Pr 
(5) N 

MATRICIES ASSOCIATED WITH THE IýRARCHY 

Objectives / Objectives w. r. t Policy: - 

1.0 5.0 1/3 
1/51.0 1/5 
3.0 5.0 1.0 

Tactics / Tactics w. r. t Social: - 

1.0 3.0 1.0 1.0 
1/5 1.0 1/3 1/3 
1.0 3.0 1.0 3.0 
1.0 3.0 1/3 1.0 

Tactics / Tactics w. r. t Economic 

1.0 1/3 3.0 U3 
3.0 1.0 3.0 1.0 
1/3 1/3 1.0 1/3 
3.0 1.0 3.0 1.0 

Tactics / Tactics w. r. t Eovnna :- 

1.0 7.0 7.0 1.0 
in i. o i. o vs 
in i. o i. o vs 
1.0 5.0 5.0 1.0 



Attributes / Attributes w. r. t Land Use :- 

1.0 1/5 1/3 7.0 7.0 
5.0 1.0 1.0 5.0 7.0 
3.0 1.0 1.0 5.0 5.0 

in 1/5 115 1.0 5.0 
in in 1/5 1/5 1.0 
Aurftiles / Aunbutes w. r. t Entuprize 

1.0 1/3 1/3 3.0 5.0 
3.0 1.0 1.0 3.0 3.0 
3.0 1.0 1.0 3.0 3.0 
1/3 1/3 1/3 1.0 1.0 
1/5 1/3 1/3 1.0 1.0 

Attributes / Attriöutes w. r. t Amenity 

1.0 1/3 1/3 3.0 3.0 
3.0 1.0 1.0 3.0 3.0 
3.0 1.0 1.0 3.0 3.0 
1/3 1/3 1/3 1.0 1.0 
1/3 1/3 1/3 1.0 1.0 

Attributes / Attributes w. r. t Transport :, 

1.0 1/5 1.0 5.0 5.0 
5.0 1.0 5.0 1/3 3.0 
1.0 1/5 1.0 5.0 3.0 
1/5 3.0 1/5 1.0 3.0 
1/5 1/3 1/3 1/3 1.0 

UNRANKED PA IRWISE COMPARIS ON ANALYSIS 

Attributes Weite Set No. 

Mode 0.1978 1 
Location 0.3582 2 
Frequency 0.2794 3 
Proximity 0.1144 4 
Number 0.0502 5 

You can use the'PctSc' logy to prü* the screen oohs. 
Press <CR> to continue yam emmcutk n. 

RANKED PAIRWISE COMPA RISON AN ALYSIS 

Attributes Weighting Rounde d Rank 

Location 35.8184% 36% 1 
Frequency 27.9386% 28% 2 
Mode 19.7807% 20% 3 
Proximity 11.4442% 11% 4 
Number 5.0181% 5% 5 

You can use the PrtSc' key to print the screen contents. 
Press <CR> to continue progiam execution. 
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Appendix CS-1-1: Pilot Household Survey Cover Letter 

NAPIER UNIVERSITY 

Dear Householder, 
, 

As a native of Northern Ireland and a former student of the University of Ulster, where I 
studied Transport Planning, I have a keen interest in local travel behaviour and planning 
issues. This iriterest is the underpinning motivation for my current reseat1 programme at 
the Transport Research Institute of Napier University, Edinburgh where I am completing my 
Doctoral studies. The aim of the research, is to inform future development and planning 
appommities in the context of sustainable development. 

I am seeking your support to base my study on travel behaviour padems in and around this 
area and therefore I would appreciate your co-operation in taking a few minutes to respond 
to the attached questionnaire. 
For your convenience I have enclosed a stamped addressed envelope. 
The questions are based on similar research studies and your ones will be treated in the 
strictest confidence and subject to the provision of the Data Protection At Your name is 
not reauested as ostt of die study though you may include it if you wish. 
If you are spy about answering any question, feel free to ignore it and please carry on 
with the remaining questions. 
Should you have any queries or wish to receive another copy of the questionnaire, you may 
contact me on (01849) 423309 or (0131) 4555140. 

I would aooreciate a resoanse by ..................... ». 

Yours Faithfhlly 

Karen Donegan 
Researcher 



C8-1-2 Pilot Household Survey Instrument 

SECTION 1- TRAVEL CHARACTERISTICS OF HOUSEHOLD 

In all sections you are merely requested to tick the app ociiate box thus 
El 

(unless otherwise stated) 

Question L Please indicate how many motor vehicles are in you honseboli. 

Question 2 Please indicate how many people (if any) in your household have valid 
dmnng licences. 

Question 3. Where is the Principal wage eamees place of woork ? 

In current home town / village (Please record the name) 

In a main town (Please record the name) 

Elsewhere (Please record the nage) 

Question 4. How often cb the wage earners travel to and from work using the following modes ? 
Please incbcate by placing the nwnber ofdays jr eweek in the a opriate box. 

Walk 
Bicycle 

Motorcycle 
Car (driver) 

car (P) 
Taxi 

Employer bas 

Train 
Odw (Please specify) 

Approximate Journey Time (mies) 

W eanner(s) aged 16+ 

ist 2nd 3rd 4th 5th 6th 

IF THERE ARE MORE THAN 6 WAGE EARNERS PLEASE PROVIDE DETAILS IN 
COMMENT'S SECITON (PAGE 8). 



Question 5. Where do the children (if any) so to primary school ? 

In current home town / village (Please record the name) 

In a main town (Please record the name) 

Elsewhere (Please record the name) 

Question 6. Where do the children (if any) Io to y/grammar school ? 

In current home town / village (Please record the name) 

In a main town (Please record the name) 

Elsewhere (Please record the name) 

Question 7. How often do the children (if any) travel to and from places of 
education using the following modes ? Please indicate by placing the 
number ofdavs per week in the appropriate box. 

PRIMARY SECONDARY OTHER 

Walk 

Bicycle 

Motorcycle 

Car (driver) 

Car (Passenger) 

Taxi 

Citybus 

Uisterbes 

School bus 

Train 

o (please specify) 

ApproMmate Journey 
Time (mans) 000 

'IV 

coMNZrrrs ma necessary) 



Qmestios S. For each activity listed below, please indicate (as appropriate) the 
location where the activity was LAST carried out 

KEY CENTRES 

ACPIMNS 
Antrim 
Tawn 

Ballymena 
Town 

BC1 * Liebem 
Town 

tuten 
Town 

Locally Ott 
(Plane SPecif ,) 

Bulk Shopping 
e. g. Food 

Occasional Shopping 
e. g. Clotbes/Shoes, etc. 

Leisure 

Entertainment 

Health/ Medical 
e. g. Pharmacy, Deati* etc. 

Business 
e. g. Banks, Solicitors, etc. 

Places of Worship 1 

Question 9. Are those towns (/Locations) fisted above, usually associated with the 
Household's activities ? (Please comment if this is NOT the case. )- 

Q iae 10. Tick (. /) winch mode of transport the household uses most frequently in order to 
carly out each of the following activities. 

MODE OF TRAN SPORP 

AcnVrrEIKS Walk Bicycle Motor cycle Car Taxi Bis Train 

Bulk Shopping 
e. g. Food 

Occasional Shopping 
e. g. C1otiea/Shoesý etc. 

Leisure 

Entertainment 

Heafth/ Medical 
e. g. Pho macy, Dentist, etc. 
Business 

e. g. Banks, Solicitors, etc. 

Places of Worship 



SECTION 2 PUBLIC TRANSPORT 

The following KEY will assist you in answering the questions 11-13 : 
1- Very Poor 
2- Poor 
3- Satisfactory 
4- Good 
5- Very Good 

Questim IL With regud to LOCAL RAIL TRANSPORT how do you rate 

Availability of routes 
Availability of timetables 

Frequency of services 
Fare structure 

Comfort of transport 
Service reliability 

Cleanliness of carriages 
Cleanliness of local station 

Convemeaoe to you 

1l 34J 

Tick (1) as 
awropriaft 

Question 12. With regard to LOCAL BUS TRANSPORT how do you rate 

12345 ,.. Availability of routes 
Availability of timetables 

Frequency of services 
Fare structure 

Comfort of transport 
Service reliability 

Clewliness of seating 
Cleanliness of bus exterior 

Convenience to you 

Tick (i%) as 
appropdac 

Question 13. With reprd to LOCAL TAXI SERVICES bow do you rate 

Availability - when you need it 
Fare structure 

Comfort of U=Sport 
Service MliabiW 

cleanliness 
Convenience to you 

Tick (1) as 
amropriste 



Question 14. Does the household live within an acceptable walling distance to a bus stop, a train 
station or a taxi rank ? Tick (J) as appropriate. 

YES I NO 

Bus stop 
Train Station 

Taxi Rank 

In view of policy to promote public Pmt, what would you consider 
to be an acceptable walldng tin to any public transport bait ? 

Up to 5 mina 

5-9 mins 

10-14m1ns 

15 -19 mina 

Please specify 

How long (mies) does it take an able-bodied member of your household 
to walk to the new public Unnsport halt ? (Please specify) 

Question 15. If the household does not generally use public tort, list in aller of 
preference (1st, 2nd, 3rd) which three of the following would, in your 
opinion, encourage mambas of your household to amine more use of 
public transport ? 

Increase frequency of services 
Better rdiab* 

Heater conaecxia®s 
Chesper fares 

Improved fuccilities (e. g bus shelters. ) 
Cleaner, more comfortable vehicles 

Read pricing (e. g toll roam hi8ber fuel Pte) 

Questlon 1 The following five items have been identified by aq=ft as bey atmbutes in the 
protection of our environment. How would you rank their import ce 
(1= Most Import and 5= Least Important) ? 

KEY ATTRIBUTES RANK 

Type of Transport used by household, e. g car, bus etc. 

Location of slops, eoabWmecd, leisure centres, etc. 
How often trips are made to various locations e. g. daily. 
Convenicnoe of public trancport to household 

Number of private motor vehicles in household e. g caps 

Plan nwnbers 1, 

2,3,4&5inthe 

aaxopriate boxes 



SECTION 3- PERSONAL DETAILS OF HOUSEHOLDER 

In all sections you are merely requested to tick the appropriate box thus 
El 

(Unless otherwise stated) 

Qaation 17. 
a) Ade of Householder : < 20 

20 - 29 
30 - 39 
40 - 49 
50 - 59 

> 60 

Q 
Number of dependants under 18 years of age 

Number of indepennts 18 years or more 
Q 

b) Marital Status : Married 
Partnered 

Single 
Bursted 
Divorced 
Widowed 

c) Sex: IMCE. 

Female 

d) Oocunation : ManuaV Trades person 
Clerical/ Administrative 

Technical 
Professional 

Middle t 
Senior management 

Unemployed 
Between, jobs 

Housewif /Househusband 
Retired 
Studeffi 

Other (Please Y) 

Question 18. What is your current address ? (Please state the town/ village) 



Question 19. How long have the household lived at your current address ? 

Between 1 and 5 years 
Between 5 and 10 years 

Between 10 and 15 years 
More than 15 Years 

(If the answer to this question is more than 15 Yrs, then go to Question 22) 

Quenon 20. What year did the household move to your a Treat address ? 

Why did the household move ? 

Influence of friends or relatives 
A friendly emiroz t 

Rath meat 
Housing 

Public Transport 
Goods/Services 

Employment 
security 

Education 
Recreation 

Development 
R 

, p. 
Other reason (please specify) 

Question 21. Where did the household previously live ? (Please state the town/ 
village) 

Question 21 In which category would you describe your house ? 

Owner ooaupied 
Privately tented 
COWICH tad 

odler (Ply specify) 

Up to 1 Year 
1 and 5 years 
and 10 years 
and 15 years 
han 15 Years 



Question 23. What is the occupational status of the household ? 

Manual/ Trades person 
Clerical/ Administrative 
Technical 
Professional 
Middle management 
Senior management 
Unemployed 
Between jobs 
Housewife/Househusband 

Student 
Other (please specify) y 

earm(s) 16+ 
Ist 2M 3rd 4th 5th 6th 

COMMENTS : 

................................................................................................................................ 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

THANK YOU FOR YOUR TIME AND CO-OPERATION 
IN THIS RESEARCH PROJECT. 
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C8-2-1 Household Survey Cover Letter 

NAPIER UNIVERSITY 
EDINBURGH 

TRANSPORT RESEARCH INSTITUTE 

Redwood House 
66 Spylaw Rd 

EHIO 5BR 

11 November 2000 11 

Dear Householder, 

I am a native of Northern Ireland and am currently a researcher at the Transport Research 
Institute of Napier University, Edinburgh under the direction of Professor Austin Smyth. I 
have a keen interest in local travel behaviour and planning issues. This interest is the 
underpinning motivation for my current research programme, the aim of which, is to inform 
future development and planning opportunities in the context of sustainable development. 

I am seeking your support to base my study on travel behaviour patterns in and around this 
area and therefore I would appreciate your co-operation in taking a few minutes to respond 
to the attached questionnaire. 

The questions are based on similar research studies and your responses will be treated in the 
strictest confidence and subject to the provision of the Data Protection Act. Your name is 
not requested as part of the study though you may include it if you wish. 
If you are unhappy about answering any question, feel free to ignore it and please carry on 
with the remaining questions. 

Should you have any queries or wish to receive another copy of the questionnaire, you may 
contact me on 07779926749 or (0 131) 4555173. 

I will arrange for the questionnaire to be collected tomorrow at an agreed time 

Yours Faithfully 

Karen Donegan 
Researcher 



C8-2-2 Household Survey Instrument 

r" 



Sum DmeW 
Trane , at Ranwt Indkute 

MAIN HOUSEHOLD SURVEY 

SECTION 1- TRAVEL CHARACTERISTICS OF HOUSEHOLD 

In all sections you are merely requested to tick the appropriate box thus 
Q� 

(unless otherwise stated) 

Question 1. Please indicate how many motor vehicles are in your household. 

Question 2. Please indicate how many (if any) of the motor vehicles in your 
household are provided by an employer or are used as a business 
expense t_ 

Question 3. Please indicate how many people (if any) m your household have valid 
driving licences. 

Question 4. Where is the principal wage earner's place of work ? Please specify the 
district and street. It is not neoassarv to name your firm/cýonýpany. 

District: 

Street: 

Question 5. Please indicate the approximate distance (miles) from home to place of work 
for esch wage earner. 

Approximate 
distance 
(miles) 

W eamer(s) 16+ 
Waite Pri[migW Earner 2nd 3rd 4di Sth 6th 

Question 6. Which modes of wort do the wage earnefs use most frequently in 
travelling to and from work ? Please tick one box for each wage earner. 

Walk 
Bicycle 

Motorcycle 
Car (driver) 

Car (Fassanger) 

Taxi 

Citybus 

Ulsterbus 
Employer bus 

Train 
Other 

I 



Saran D wsm 
Traoepait. Rsaith hutfite 

MAIN HOUSEHOLD SURVEY 

Question 7. How otan do the wage earners travel to work ? Please indicate by placing a 
tick (. /) in the most appropriate box. 

Daily 
way 

Fortnightly 
Monthly 

Other 

W astearns s 16+ 
Principal W Earner 2nd 3rd 4t 5th 6th 

COM KNTS (If necessary) 

Question 8. This question applies to children (if any) living at hone who attend 
Primary School, Secondary School, a Further Education Institution or a 
Higher Education Institution. 

Please specify the level of education, and record the street and location for 
each place of education &#=dad by the children. It is not necessary to name 
the educational establishment. 4* 

P= Primary School, S= Secondary School, F/H = Further / Higher Education. 

Level Of 
Education 

STREET TOWN/VILLAGE 

P S F/H 

Child 1 

Child 2 
Child 3 

Child 4 

Child 5 
Child 6 

2 



Kum Dmwn 
TrmeQoit R csrch Imt ie 

MAIN HOUSEHOLD SURVEY 

Question 9. Which modes of transport do the children (if any) use most ft+arnumtly in 
travelling to and from places of education ? 

P= Primary School, S= Secondary School, F/H = Further / Higher Potion. 

Walk 

Bicycle 

Motorcycle 

Car (driver) 

(pnienger) 

Taxi 

Citybus 

Ulsteebus 

School bus 

Train 

O her (SPAY) 

CHILD I CHILD 2 CHIT D3 CHAD 4 CHILD S CHID 6 

P9 F/H P5 F/H P3 F/H P3 F/H P3 FIR P9 F/H 

COMMENTS (If necessary) 
y' 

Question 10. For each activity listed below, please indicate (as appropriate) the 
location where the activity was LAST carried out. 
If you carry out any of the activities at im-door shoonim centres such as 
Forestside, Castle Centre or Sprucefteld, please fist the'Ce tre' under 
"OTHER". 

KEY CENTRES 

ACIIVff s Town 
Cadee 

Buyer. 
Town 
Comm 

Bark 
City 

cow e 

Beffm 
(Pfs. e 

u&M 
Tarn 
C. 

tmsm 
Town 
Care 

Lofty 
(Please 

00. 
(P%M 

Bulk Shopping 
e. & Food 
Ocmsional Shopping 

ag CI si/ ioet, da 

Lai sm 

F 

Health/ Medical 
e. g. Phdnnoy, Dmti, 
opticim, so. 

Business 
e. g. B 1a Solari, eta 

Places of Worship 
I- I 

3 



Karin Dmkgpn 
Trmspod Rcaoarth Iodli 

MAN HOUSEHOLD SURVEY 

Question 11. Are the towns (locations) listed above, usually associated with your 
household's activities ? (Please c of nat if this is NOT the case). 

Question 12. Tick (i/) (as appropriate) which mode of transport the household ON 
most frequentlyy in order to carry out each of the following activities. 

MODE OF TRANSPORT 

AcrivrriEs 
Walk Bicycle 

M0wr 
cycle Car Taxi Bus Train N/A 

Bulk Shopping 
&& Food 

Occasional Shopping 
e. g Cldhei hoe. da 

Leisure 

FI m 'ainumM 

Health/ Medical 
e. g Phunmy, naMit, 
opticim, do. 

Business 
e. g s. oks, Soli ass, dw- 

Places of Worship 

Question 13. How often does the household participate in the following activities ? 
Please indicate by placing a tick (. /) in the most appropriate box. 

FREQUENCY 

ACrivrflEs Daily Weekly Fortnightly Monthly N/A 

Bulk Shopping 
e. g. Food 

Occasional Shopping 
e. g. Ckth& ioa, afc 

Leisure 

' 81ýlllill d 

Health/ Medical 
e. & r acy. nom, 
Ain., et- 
Business 
e. g. Boob, Solicitor eta 

Places of Worship 

PTO FOR SECTION 2 

4 



Kam Dooegn MAIN HOUSEHOLD SURVEY 
Trmspoat Remrb Ioe 

SECTION 2- ATTITUDES ON TRANSPORT & ENVIRONMENT 
The Mowing KEY will assist you in answering the questions 14 -16 : 

1- Very Poor 
2- Poor 
3- Satisfactory 
4- Good 
5- Very Good 

In this section we are assessing your opinion on existing public transport in your area and ca 
and sosse topical issues of anvircnmental concern. Please complete this section even though 
you may not be a frequent user of public transport. Tick (//) all sections as appropriate. 

Question 14. With regard to LOCAL RAIL. TRANSPORT how do you rate 
12345 

Availability of routes 
Availability oftimatables 

Frequency of services 
Fare structure 

Comfort of transport 
Service reliability 

Cleanliness of carriages 
Cleanliness of local station 

Convenience to you 

Question 15. With regard to LOCAL BUS TRANSPORT how do you rate 
12345 

Availability of routes 
Availability of timetables 

Frequency of services 
Fare structure 

Comfort of transport 
Service reliability 

Cleanliness of seating 
Cleanliness of bus exterior 

Convenience to you 

Tick (. /) as 
approprilme 

4. 

Tick (, /) as 
appropriate 

Question 16. With regard to LOCAL TAXI SERVICES how do you rate 

Availability - when you need it 
Fare structure 

Comfort of transport 
Service reliability 

Cleanliness 
Convenience to you 

12345 
Tick (�) as 
appropriate 

5 



Karen Donegan 
Trompoit Rommicb ate 

MAIN HOUSEHOLD SURVEY 

Question 17a. Does the household live within an acceptable walking distance to a bus 
stop, a train station or a taxi rank ? Tick (. /) as appropriate. 

Bus Stop Train Station Taxi Rank 

YES 

NO 
Question 17b In view of policy to promote public transport, what would you consider 

to be an acceptable waling time to any public transport hak ? 

Up to 5 mms 5-9 m1 es 10 -14 mina 15 -19 mins 20 mins or more 

Question 17c. How lang (mies) does it take an able-bodied member of your house-hold to 
wallt to the nearest public transport halt ? (Please specify) L mans 

Question 18. To encourage members of your household to make more use of public 
transport, rank the following eight attributes in order of importance 
(1= Most Important and 8= Least Important) 

ATTRIBUTES RANK 
Increase frequency of services 

Beter amiability 
Better cooeecxicos 

Public transport vidfin walking distance 
Cheaper fares 

Improved fidlkies (e. g. bus mss. ) 
Cleaner, more comfortable vehicles 

Road pricing (e. g. toll roads, higher fuel prices) 

Question 19. Rank the following five attributes which have been identified by experts 
as contributing to the protection of the mviromna mt. 
(1 = Most Important and 5= Least Important) 

KEY ATTRIBUTES RANK 
Type of Transport used household, e. g. car, bus etc. 
Location of shops, entertainment, leisure centres, etc. 
How often trips are made to various locations e. g. daily. 
Convenience of public tamsport to household 
Number of private motor vehicles in household e. g. can 
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Question 20. Please tick (. /) M box for ea& stateinent below to show how mach 
you agree or disagree with it. 

PLEASE TICK ONE BOX ON Nakimr 

EACH LINE '°C " Dias" N/A 

e, The government should do more to 
protect the environment, even if it 
leads to higher taxes 

b. Industry should do more to protect 
the environment, even if it leads to 
lower profits and fewer jobs 

C. Ordmary people should do more to 
protect the environment, even if it 
means paying higher prices 

d People should be allowed to use 
their car as much as they like, 
even if it causes damage to the 
environment 

Question 21. Please tick (. /) on box for each statement below to show how much 
you agree or disagree with it. 

PLEASE TICK ONE BOX ON NOMM Djý A EACH LINE ^r dug= --A a ee K 

a. Local rail services that do not pay 
for themselves should be closed 
down 

b. Buses should be given more 
priority in towns and cities, even if 
this makes things more difficult 
for car drivers 

c. A visitor to the countryside these 
days really needs a car to get 
around 

d. Car drives are still given too easy 
a time in the UK's tons and cities 

e. Local e services that do not pay 
for themselves should be closed 
down 

f. The UK should do morns to 
improve its public transport 
system even if its road system 
suffers 

S. Cyclists and pedestrians should be 
given more priority in towns and 
cities even if this makes things 
more difficult for other road users 
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Question 22. Here are some things that might be done about the UK's traffic 
problems. Please tick (, /) m box for each to say how strongly you 
would be in favour of or against it. 

PLEASE TICK ONE BOX ON EACH shy Nato ApIDat sum* t MA LINE n 
sý 

afavanno 

A. Drivers charged tolls an all 
motorways 

b. Only vehicles with permits for 
essential business allowed in city 
centres in working hours 

c. Motorists charged for driving in 
city centres in working hours 

d. Much higher parking charges in 
towns and cities 

e. Shops and offices encouraged to 
move out of town and city centres 

f. Banning company cars except 
where they are essential for 
employees in their work 

g. Many more streets in cities and 
towns reserved for pedestrians 
and 

Question 23. Please tick (. /) one box on each line to show whether you would like 
to see more or less government spending on each of these. 
Remember that if you say "more", everyone's taxes may have to go up 
to pay for it. 

PLEASE TICK ONE BOX ON 
EACH LINE 

Nmd spa 
e 

spathe 
u 

s"a SPW can't N/A 

a. Improving local bus 

b. Building more roads 

c. Improving local rail services 

d. Improving and widening the r+ 
wýeBlr already have 

e. Improving distance rail -log 
services 

f. Improving facilities for lei 
and p runs 

PTO FOR SECTION 3 
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SECTION 3- PERSONAL DETAILS OF HOUSEHOLDER 

In all sections you are merely requested to tick the appropriate box thus 
nv 

(Unless otherwise stated) 

Question 24. 

a) Age of Householder : < 20 
20 - 29 
30 - 39 
40 - 49 

> 60 
"H 

Number of dependants under 18 years of age 
Q 

Number of indepandIts 18 years or more 
Q 

b) Marital Status : Married 
Partnered 

Single 
Separated 
Divorced ý`' 
Widowed 

c) , fix : Male 
Female 

d) : Manual Trades person 
ClericaV Administrative 

Technical 

Senior nnanagem it 
Unemployed 

Between jobs 
HonsewiffelHousehusband 

Student 
Oilier (please specify) 

Question 25. What is your curneat address ? (Please state the town/ village) 
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Question 26. How lang have the household lived at your current address ? 

Up to 1 Year 

Between 1 and 5 years 
Between 5 and 10 years 

Between 10 and 15 years 
More than 15 Years 

(If the answer to this question is more than 15 Yrs, then go to Question 30) 

Question 27a. What year did the household move to your cu rast address ? 

Question 27b. Why did the household move ? 

Influence of friwds or relatives 
A friendly envir« meat 

Retirement 
Housing 

Public Transport 
Goods/Services 

Employment 

Security 
Education 

Remotion 
Developm t 

Other reason (please specify) 

Question 28. Where did the household previously live ? (Please state the 
town/ vi kp) 

Question 29. In which category would you describe your house ? 

Owner occupied 
Privately ranted 
Council tented 

Other (please specify) 
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Question 30. What is the occupational status of the household ? 

Manual/ Trades person 
Clerical/ Administrative 

Technical. 

Professional 

Middle managemam t 
Senior management 

Self-Employed 

Uneniployed 

Between jobs 

Housewife/Househusband 

Other (please specify) "i 

L- WSW Wage dý 3rd 
Tý ýTý 

COMMENTS : 

................................................................................................................................. 

.......................................................................... ....... ......................... 

...................................................... ..................... ........................................................ 

THANK YOU FOR YOUR TIME AND COOPER 4Oi 
IN THIS RESEARCH PROJECT. 

It 


