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An important note for the reader

The NZ Transport Agency is a Crown entity established under the Land Transport Management Act 2003.
The objective of the Agency is to undertake its functions in a way that contributes to an affordable,
integrated, safe, responsive and sustainable land transport system. Each year, the NZ Transport Agency
funds innovative and relevant research that contributes to this objective.

The views expressed in research reports are the outcomes of the independent research, and should not be
regarded as being the opinion or responsibility of the NZ Transport Agency. The material contained in the
reports should not be construed in any way as policy adopted by the NZ Transport Agency or indeed any
agency of the NZ Government. The reports may, however, be used by NZ Government agencies as a
reference in the development of policy.

While research reports are believed to be correct at the time of their preparation, the NZ Transport Agency
and agents involved in their preparation and publication do not accept any liability for use of the research.
People using the research, whether directly or indirectly, should apply and rely on their own skill and
judgement. They should not rely on the contents of the research reports in isolation from other sources of
advice and information. If necessary, they should seek appropriate legal or other expert advice.



Acknowledgements

Thanks to the University of Canterbury and the Canterbury District Health Board for allowing use of their
travel survey results in this project.

Thanks also to all the individuals who completed surveys (paper and online), and those who took part in
focus groups.

Abbreviations and acronyms

CDHB Canterbury District Health Board

CPH Community and Public Health

ECan Environment Canterbury

LTNZ Land Transport NZ (now the New Zealand Transport Agency)
PMH Princess Margaret Hospital

ucC University of Canterbury



Contents

Executive summary
Abstract
1 Introduction
LI B (T U o ¢ =V o SO P PO PUPP PPN
1.2 REPOIT STIUCTUIE cevttiiiiiiiiietieeieeeeeeeeeeeeeeeeeeeeeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeabeaeeaeneenenennnnnns
2 Cycling and transport
2.1 [aaYoF: ot 6T o B =V s 1Y o o o (USSR
P U o o Y-V IR 4 =T 1Y o Yo o SRR
2.3 Potential fOr CYCliNG et
2.4 Characteristics of people Who CyCle ...
3 Utilitarian cycling - motivations and barriers
3.1 Distance and MOde CNOICE . ...coio i e e
3.2  The effect of fuel COStS 0N CYCIING ..eeeiiiieiie e
3.3 The physical safety of CYCliNg....ccciiieiiiiic e
3.3.1 The safety of the physical environment ..........ccccoveeveieeiciiiiiee e
3.3.2  Segregation Or iNt@GratiON .......ceeiiiiiiiiiieieiee e e e e e e e
3.3.3  Motorised traffiC .....cceiieeeeee e e
3.3.4  Safety iN NUMDEIS ....uiiiiii et e e r e e e e e aeeas
0 T T o 1= 1y Tt PR PPR
I S S1-¥- U o) et Y/ ol 11T USSR
3.5 Cycling INTraStIUCTUIE ...uvviiieeeeeccceeiie e e e e e e e ccete e e e e s e e e sne e e e e e s s eesnneeeeesseeeannsnnseneeeeeeaannnnes
3.5.1 No specific provision for Cyclists ...
3.5.2 Gl JANES e s
3.5.3  CYCle PAtNS i e e e
I ST o] LT VAo Y o 4 1o s 1< SRR
3.6.1  ‘Hard POliCi@s’ .. s
3.6.2  ‘SOft’ CAMPAIGNS ittt e e e e e s nne e e enae
A o T [ 1Y o B PR PRPR
4 Research method
4.1 (@ TUT3 4 Lo oY a I LTS SN
4.1.1  Workplace travel SUIVEYS ......coo e
4.1.2 Recreational cyclists’ qUeStiONNAITE.....c.iccecccviiieei e e
4.1.3  Community QUESTIONNAINE ....cciiiiiierireei e
L o YT [ e o TU | o F PR
5 Survey data
5.1 (@ TU =TS A o] oY a T U= £ =
5.2 University of Canterbury qUESTIONNAIIE ......ceeeeeeiciiiiieeeeeec e e s eecere e e e e e aeeeaeeee s



5.2.1  General transport PAttEINS .....uiieeiiiciciiiriee e e e cescrrre e e s s e e sssnrrre e s s s e ssnaeeeeeeseenaan 49

5.2.2 Quantifying latent demand.......cccceeeeciiiieee e e e 50
2. TR D 1151 - U T of <P 52
5.2.4 Barriers and motivations associated with cycling.....cccccoeeiiiiieriiiiciicie 55
5.3  Recreational cyclists’ qUESTIONNAIIE .......ciiiiiieiiiee e e 56
5.3.1  General transport PAttEINS .....uiieiiiicecirrieeee e e e e e s s e s e e s s s e sssreeeeeeseenaan 58
5.3.2  Qualifying latent demand .........coeeieeeciiiieeee e 59
5.3.3  Barriers and motivations associated with cycling.........cceocieiiiiiiieiccnneneen. 60
5.4  ComMmMUNITY QUESTIONNMAITE ... s s 61
5.4.1  WOork and @dUCAtiON ..cceii it 62
5.4.2  COMMUNITY TraNSPONT . s s 65
Y S o o Vel 11 K=Y 1o o SRR 66
Findings of the focus groups 67
6.1 GeNeral tranNSPOIT ISSUES ..vuuieiiiiiicieriieesseeessirtereeessesssssrreeesseessanseeeeesseesssssesereeessessannnes 67
6.1.1  Participants’ current mode of tranSPOrt.....cccccveeeeeeeeeiciiiriee e 67
LS O ==Y o O PUPPR 68
6.1.3  ENVIronmental iSSUES ...oeuueiiiiiiiiieciieeee et e e e 69
6.1.4 Comparing walking and cycling .......cccooi i 70
LS T T 21 PP PPPPPPPPPPPIRE 71
6.1.6  Priority Of tranSPOrt. .. e 71
6.2 Motivations and DAITIEIS ....iiceeiiiee et e e e e e e e e e e snnar e 72
(S22 B - Ve [T Y- g 1 o 72
6.2.2  WOIK VENICIES .. ettt e e s e e e e e e e e s e 73
6.2.3 Appropriate facilities at the destination .........cccceeeeeeiciiiiiee e 73
6.2.4 Luggage-carrying capacity of the bicycle.......ccoiiiiiiiiii e 75
(3 S @AYo 1T T =Y 181 oY 2 1= o | 76
6.2.6  ClOtNING weeeiiiee ettt e e e e ne e ean 77
6.2.7  HeEIMEES ettt e e e e e e e e 78
6.2.8 Time and OrganiSation .......cc.eeieiceierieiieee e riee e e e e sne e e ene e e as 79
(ST I I 1 I ol o =Y 111 T 80
6.2.10 Night-time CYCHNG ..eeieeiei et 81
6.2.11 Confidence 0N a DICYCI ....uuuiieei i 82
(ST B B T3 & Vo ¥ ol PP PPPPPPPPRPPPIRE 84
6.2.13 WRATNET .ttt e e e s s e e e s e e e e e e e e e e annee 84
LS I S -1 Vo =T PP 85
(I I T O o 11 T [ =1 o TP PPPPPRN 86
(oI T W Ug 1Y o To Y a0 PP 87
6.2.17 Fitness and health ... e e 88
6.2. T8 ENJOYMENT .ttt e e s e nn e e e e s s s e e e e e e e s e e e e e annes 89
6.2.19 RecreatioNal CYCliStS...uummmiiiiiiiiiiiieeeiieeeeeeiee e ee e e e e e e e e e e e e e eeeeeeeeeeeeesnnnnnes 89
LG T =TT o =Xy a3 1 LRSS 90
6.4  Encouraging cycling OVErall ... ... e s 91
LS T Y- Y o U 92



6.6 Cycling INfrastrUCTUIE ......oi i s e e e e e ene e ean
6.6.1  Mid-DIOCK .. eeiiieeeee e e
6.6.2 Signalised intersections - straight-through manoeuvres............cccceeieeen..
6.6.3  Traffic signals - right-turn ManNOGUVIe ........cceeevviieiiiiiieee e
6.6.4  ROUNAADOULS ...ttt e annn e
6.6.5 Preferred infrastructure overall.......ccccooiiiiiiiiiie e
6.7 Quality of the route compared to distance/time .......ccccvveeeeieeiiieieeee e e
(G T o o} 1 1B T Y2 EURER
LSS T BV Y7 L Y- 1
LS 10T G5 o T | PR
6.11 Traffic calming and 30km/h SPEEd ZONES ......uuveeeeeeeiicirriiee e e eecccerre e e e
7 Conclusions
8 Recommendations
9 References

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E

University of Canterbury Travel Survey 2008

Focus group information

Focus group topics

Short questionnaire on infrastructure

Types of cycling infrastructure shown to focus groups







Executive summary

This research, which was conducted from July 2008 to January 2010, investigated what type of cycling
infrastructure (ie physical street facilities) would encourage ‘new cyclists’ to use cycling as their mode of
transport for daily activities in New Zealand.

The term ‘new cyclists’ refers to people who either do not currently cycle at all, or people who do not
currently cycle for utilitarian (also known as ‘utility’) trips, but may engage in, say, recreational riding.

The research objectives were to:

® carry out a comprehensive international literature review on the barriers and motivations associated
with cycling, as well as the design of cycling infrastructure and its impact on the use of cycles

* identify the biggest barrier for new cyclists when considering cycling as a transport mode

* assess the demand for different types of cycle route provision, such as quiet streets, cycle lanes and
off-road pathways

* identify the impact of cycling infrastructure on the likely uptake of utility cycling by current non-utility
cyclists

* provide recommendations for local and central government on the type of cycle route design required
to encourage a growth in cyclist numbers.

An international literature review was undertaken to identify the characteristics of people who currently
cycle, their motivations and barriers regarding utilitarian cycling, and the types of cycling facilities
available. Surveys were then carried out to gain a broad understanding of some of the barriers to
utilitarian cycling, and ‘potential cyclists’ were recruited into focus groups to undertake further research.
In the focus groups, all motivations and barriers were discussed to gain an understanding of the key
issues for potential cyclists, and to identify the most significant issues. The focus groups also evaluated a
range of cycling facilities.

Overall, the survey questionnaires and focus groups showed that safety was the most significant issue for
potential cyclists, particularly in relation to vehicle driver behaviour and traffic volume. However, other
issues were also significant, including:

* having facilities at the destination for showering and changing
* enjoyment (which is linked to safety)
* the perception that car drivers are not courteous (also linked to perceived safety).

The solutions that were most likely to effect a significant change in cyclist numbers related to the nature
and consistency of infrastructure, and education for motor vehicle drivers and cyclists on how to best and
safely use it. The preferred cycling facility was a comprehensive, consistent network of cycle-only paths
with separation from motor vehicles, and with dedicated intersection facilities such as hook turns and
cycle signals. However, all of the cycling facility options that were presented rated much higher than the
‘no provision’ options.



Assessment of the type of cycling infrastructure required to attract new cyclists

Based on our findings, the following recommendations are suggested for New Zealand:

* Investment in cycling facilities of all kinds should be encouraged throughout the country, with the
choice of facility subject, where necessary, to practical considerations and best-practice guidance.

* The uptake of cycling infrastructure that allows cyclists further separation from traffic (including
behind parking and kerblines) should be encouraged, whilst providing adequate safe-design details at
intersections and driveways.

* A wide variety of cycling infrastructure types should be trialled throughout the country (particularly
those that were well supported by the participants in this study) and their actual safety records should
be monitored, as well as road-user understanding and acceptance of them.

* Consistent infrastructure for cyclists at junctions, such as hook-turn facilities and dedicated cycle
signals, should be implemented.

* On-site signage and markings should be improved, along with education for all road users on how to
interact with and use various cycling facilities.

* More low-speed (30/40km/h) zones and cycle-friendly traffic management should be implemented
throughout the country, so that people become more familiar with the concepts.

* The continuity and understanding of existing cycling facilities, both in terms of physical road/path
features and signage/marking guidance, should be improved.

* Further investigation of the effect of access to company vehicles on the uptake of utilitarian cycling
should be carried out, both in terms of vehicles provided for travel to/from home, and vehicles
available for private use during the day.

®* Those involved in the planning and design of cycling infrastructure should be encouraged to consider
the broader health benefits associated with increased cycle use, in addition to the safety implications
of infrastructure design.
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Abstract

Abstract

This research, which was conducted from July 2008 to January 2010, investigated what type of cycling
infrastructure would encourage ‘new cyclists’ (ie people who either do not currently cycle at all, or people
who do not currently cycle for utilitarian trips) to use cycling as their mode of transport for daily activities
in New Zealand.

The research involved undertaking an international literature review followed by national surveys and
Christchurch-based focus groups, to gain an understanding of some of the motivations and barriers
associated with utilitarian cycling, and to evaluate a range of cycling facilities.

The research showed that safety was the most significant issue for potential cyclists, particularly in
relation to vehicle driver behaviour and traffic volume. Other significant issues included having facilities at
the destination for showering and changing, enjoyment, and the perception that car drivers are not
courteous.

The solutions that were most likely to effect a significant change in cycle numbers related to the nature
and consistency of infrastructure, and education for motor vehicle drivers and cyclists on how to best and
safely use it. The researchers recommended that along with a number of other cycling-supportive steps,
planners could develop a comprehensive, consistent network of cycle-only paths with separation from
motor vehicles, and with dedicated intersection facilities such as hook turns and cycle signals.

11






1 Introduction

1 Introduction

Since the 1950s, the increasing dominance of the motor vehicle in many western countries has led to a
decline in utilitarian cycling (also known as ‘utility’ cycling); ie where the bicycle is used for day-to-day
travel (Pacione 2001). In more recent times, an increased awareness of the environmental impacts of
transport modes has led to a focus on encouraging cycling because it is an active, environmentally
friendly, flexible and relatively affordable transport mode that can cover greater distances than walking
(NSW Government 2004). However, the policy challenge is that the current urban environment in western
cities is orientated towards motor vehicles, and this creates many obstacles for cycling as a mode of
transport. Therefore, this research focused on the motivations and barriers regarding utilitarian cycling,
with a focus on the level of infrastructure (ie physical street facilities) that is needed to attract new cyclists.
Throughout this report, the term ‘cycling’ refers to utilitarian cycling - commuter and recreational cycling
are referred to specifically when necessary.

In urban areas, a significant proportion of trips made are related to work or education. Consequently, one
of the primary goals of transport planners is to reduce the dominance of the use of private motor vehicles
for the commute to work or education, and also for wider utilitarian travel (Handy et al 2002). As lack of
exercise is a major cause of the current obesity epidemic, the use of active transport modes is becoming
increasingly important (McClintock 2002b). Cycling is a minor transport mode in New Zealand - only 2.5%
of workers cycled to work on census day 2006 (Statistics New Zealand 2008) - and both local and central
governments aim to reverse the decline in utilitarian cycling.

1.1 Research aims

The primary aim of this research, which was conducted from July 2008 to January 2010, was to identify
the type of cycling infrastructure that would encourage ‘new cyclists’ to use cycling as their mode of
transport for daily activities in New Zealand.

In this report, the term ‘cycling infrastructure’ refers to any physical street facilities used to assist cycling,
such as cycle lanes, paths, signals, and so on. It does not include other related infrastructure such as bike-
parking or changing facilities, although these are discussed in the research.

‘New cyclists’ are people who either do not currently cycle at all, or people who do not currently cycle for
utilitarian trips but may engage in, say, recreational cycling.

The research objectives were to:

® carry out a comprehensive international literature review on the barriers and motivations associated
with cycling, as well as the design of cycling infrastructure and its impact on the use of cycles

* identify the biggest barrier for new cyclists when considering cycling as a transport mode

* assess the demand for different types of cycle route provision, such as quiet streets, cycle lanes and
off-road pathways

* identify the impact of cycling infrastructure on the likely uptake of utility cycling by current non-utility
cyclists

* provide recommendations for local and central government on the type of cycle route design required
to encourage a growth in cyclist numbers.

13



Assessment of the type of cycling infrastructure required to attract new cyclists

Research was undertaken in Christchurch, New Zealand, a city that was known as a cycling city in the
1930s (Thull and Lausterer 2003) - but the level of utility cycling has declined since then. At the time of
the 2006 census, 6.5% of Christchurch people cycled to work (Statistics New Zealand 2008) - the second-
highest rate of commuter cycling in New Zealand cities.

Note that it was not clear whether cycling infrastructure was the key factor affecting people’s decisions
about cycling - there were also other issues, such as logistical constraints, parking provision, the weather,
etc. Therefore this study first sought to obtain views on these other issues before investigating cycling
infrastructure preferences.

1.2 Report structure

Section 2 sets the context for utilitarian cycling in New Zealand, and section 3 provides findings of our
background literature research regarding the motivations and barriers associated with cycling. Section 4
then outlines the research method undertaken in this study, with the survey findings reported in section 5
and the focus group findings summarised in section 6. Final conclusions are given in section 7, and
recommendations are in section 8.

14



2 Cycling and transport

2 Cycling and transport

As a mode of transport, cycling has a greater distance range than walking and can also be faster than
motorised transport for short journeys. It is also a low-cost mode of transport (McClintock 2002b).
Benefits of cycling include:

* reduced traffic congestion and energy dependence

* roadway cost savings

* reduced parking problems and cost

® greater and more equitable transport choice

* areduction in community severance because of a reduced need for roadways

® increased social and community interaction (McClintock 2002b, Noland and Kunreuther 1995, Tolley
2003).

This section of the report describes utilitarian cycling, current trends in numbers, the benefits of cycling,
the potential for more utilitarian cycling, and the characteristics of people who cycle. These last two points
are important to the objective of identifying which people are potentially interested in cycling, by using
the known characteristics of people who currently cycle.

Cycling developed in the 1800s and reached its peak in the 1950s. At that time in Britain, more distance
was covered by cycle than by motor vehicle (Mathew 1997). However, by the 1960s there had been a
cultural shift to motorised transport (Jensen et al 2000, Pucher and Buehler 2005b), and cycling became a
marginalised transport mode (British Medical Association 1992, Pucher and Buehler 2008). This decline in
cycling can be seen in the commuter cycling mode share that was recorded in various censuses (see figure
2.1). The New Zealand commuter cycling rates shown in this diagram are higher than those in Canada or
the US, but lower than those in other countries not shown, including England and Wales (11% - Office for
National Statistics 2008), Japan (17% - Koike et al 2000) and the Netherlands (25% - Mobycon et al 2009).

Figure 2.1 Rates of commuter cycling in New Zealand (Statistics New Zealand 2008), US and Canada (Pucher
and Buehler 2006)
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Assessment of the type of cycling infrastructure required to attract new cyclists

In some parts of Western Europe, changes in policy that were designed to curb motorised transport began
in the 1970s (Pucher and Buehler 2006) and really took effect in the 1990s (Welleman 1997). This led to a
cycling revival in countries such as the Netherlands, Germany and Denmark (Pucher and Buehler 2008). It
is likely, therefore, that a significant investment in cycling in New Zealand could have a result in 10-15
years, but the current reactive, piecemeal approach will not have a significant impact on cycling rates.

2.1 Impacts of transport

The impacts of transport can be environmental, social and economic, and the benefits of promoting
cycling occur in society as a whole, as well as on an individual level (Jensen et al 2000, Morris 2004).
Environmentally, air pollution and greenhouse gases are significant issues (Banister 1994) causing health
and environmental problems (Pacione 2001). Cycling, however, has an almost negligible environmental
impact, and has beneficial impacts such as traffic congestion, energy dependence, air and noise pollution
(Hillman 1997b, Noland and Kunreuther 1995, Pucher and Dijkstra 2003).

Social costs resulting from auto dependence include adverse effects on community sustainability and
social exclusion (Docherty 2003). McClintock (2002b) found that encouraging cycling leads to more-
equitable transport choice, reductions in community severance, and increased community interaction.

Cycling can improve health by providing a daily exercise routine in a world that is increasingly mechanised
(Austroads 2005, Geus et al 2008, Hillman 1997a) - the recommended 30 minutes of exercise per day can
be met by cycling to work for four or five kilometres (Jensen et al 2000). Because of its minimal impact on
muscles and tendons, cycling is also an easily accessible form of exercise for both adults and children,
and also for those with health issues such as arthritis (British Medical Association 1992, Hillman 1997a).

Economically, cycling facilities are known to be highly cost effective in terms of reducing roadway costs,
traffic congestion, parking problems and parking costs (McClintock 2002b). More recent research has
found significant quantifiable health benefits associated with cycling (Cavill and Torrance 2009, SQW
Consulting 2007, SQW Consulting 2008, Genter et al 2008).

2.2 Urban transport

Urban form and transport are close linked (Banister and Lichfield 1995, Pacione 2001), and transport is
crucial to the sustainability of urban centres, owing to its demands on land and energy (Stone 2008). In
most western urban centres, motorised transport is now the dominant transport mode and has caused
urban sprawl to spread rapidly during the 20th and 21st centuries. Negative effects of motorised transport
include increased congestion, noise, air pollution, road accidents and land requirements (Bergstrom and
Magnusson 2003), and diminished environmental quality, safety, social inclusion and community
cohesion, and personal and public health (Tolley 2003).

Because motor vehicle numbers have increased since the 1950s, urban planners have focused on
supplying sufficient infrastructure to accommodate them (Pacione 2001). In New Zealand, the number of
people per motor vehicle decreased from 1.9 in 1976 to 1.6 in 1996, and to 1.2 in 2006 (Land Transport
NZ (LTNZ) 2007, Saville-Smith 2000, Statistics New Zealand 2008). This change has resulted in a motor-
vehicle-orientated society in which sustainable modes of transport have suffered (Badland and Schofield
2006, Handy et al 2002), and policymakers now face a significant challenge in effecting change away from
motorised transport and towards walking and cycling (Skinner and Rosen 2007).

16



2 Cycling and transport

2.3 Potential for cycling

Because of the high number of journeys using motor vehicles over short distances, there is a great deal of
potential for growth in utilitarian cycling. For example, 60% of motor vehicle journeys in the UK are less
than 8km (Davies et al 1996), while in New Zealand, 46% of all ‘simple’ work commutes (ie no trip-
chaining) are less than 10km (O'Fallon and Sullivan 2005). There is also evidence that people are
interested in cycling; for example, a 2005 survey in Christchurch found that that 27% of non-cyclists were
keen to cycle (Opinions Market Research Ltd 2005) and another study found that 37% of people were
prepared to use walking or cycling to replace motor vehicle trips on two or more days a week (Sullivan and
O'Fallon 2006).

2.4 Characteristics of people who cycle

Identifying the people who are potentially interested in cycling was an important aim of this project. The
different types of people who cycle varies according to their skill level and trip purpose (LTNZ 2005).
Typically, groups include:

* vulnerable cyclists - children, the elderly, or those who are not confident, who have a variety of trip
purposes

* commuter cyclists - typically more confident people travelling to and from work on a regular basis
* recreational cyclists - who may also cycle for utility reasons.

Recreational and utility cyclists are not separate groups (Howard and Burnes 2001) and the theory,
although unproven, is that recreational cyclists (eg mountain bikers, road cyclists and multisporters, who
undertake 40% of all cycling trips) are a significant group who could move to utilitarian cycling (Lumsdon
1997).

Many factors affect travel behaviour, including age, ethnicity, race, income (Pucher and Renne 2003),
socio-economic status, home location and gender (Rissel and Garrard 2006). Younger people are more
likely to cycle than older people (Stinson and Bhat 2004), with both recreational and utilitarian cycling
rates generally decreasing with age (Sullivan and O'Fallon 2006).

Ethnicity also has an impact on cycling rates. In the Netherlands, the children of immigrants are less likely
to cycle (Pucher and Buehler 2007), while US and New Zealand research has found that white or Pakeha
people cycle more than other groups (Moudon et al 2005, Sullivan and O'Fallon 2006).

Research has shown that income and occupation can also affect cycling rates, although the research is not
always consistent. For example, in Amsterdam, affluent groups cycle more than other groups (Pucher and
Buehler 2007), while in the US some research has suggested that lower socio-economic groups have
higher rates of walking and cycling (Dill and Carr 2003, Hoehner et al 2005, Plaut 2005). Other studies in
the US have found that numbers of people cycling may increase with income (Moritz 1997, Pucher and
Renne 2003).

In terms of occupation, professionals, engineers and students are more likely to cycle than other
occupations (Christchurch City Council 2001, Moritz 1997, Skinner and Rosen 2007), while the number of
people cycling is often higher in university towns than in other urban areas (Davies et al 1996, Pucher et al
1999, Zahran et al 2008).

17



Assessment of the type of cycling infrastructure required to attract new cyclists

Proximity and access to key destinations also affect cycle use, as distance can be a major barrier for
cycling; therefore, the number of people walking and cycling is higher for those living close to their
employment (Plaut 2005). There is also evidence that living close to a dedicated cycle path increases cycle
use (McDonald et al 2007, Morris 2004), and the presence of a good cycle network throughout an area
results in higher rates of cycling (Zahran et al 2008).

Gender is also a factor. The bicycle was originally a way for women to have independent movement
(Simpson 2007); however, these days the rate of cycling for females is much lower than that for males (see
table 2.1). These gender differences are more pronounced in countries that have low levels of utilitarian
cycling (Dickinson et al 2003, Garrard et al 2008, Stinson and Bhat 2004). Countries with a high level of
utilitarian cycling have relatively equal numbers of female and male cyclists. The following are some of the
reasons for females cycling less:

* They often have more complicated travel patterns, usually arising from household and child-minding
responsibilities (Dickinson et al 2003).

* They are often responsible for a household and are more dependent on the opening hours of

educational, retail and recreational activities (Lehner-Lierz 2003).

* They are more likely to accompany young children to various locations, and this is easiest to

accomplish by motor vehicle (Sullivan and O'Fallon 2006).

®* They are more likely to have jobs closer to home.

The combination of all these factors results in women commonly making numerous shorter trips than
males (Lehner-Lierz 1997, Howard and Burnes 2001).

Table 2.1 Rates of utilitarian cycling, by gender
Cycling rate
Country Source
Female Male Total
us 0.5% 1.2% 0.9% 2001 National Household Travel Survey Modal Share?®
Australia 0.4% 1.39% 0.94% 2001 Census Commuter Share®
New Zealand 1.15% 3.4% 2.35% 2001 Census Commuter Share®

a) Pucher and Renne 2003, p21
b) Rissel and Garrard 2006, p50

c) Statistics New Zealand 2008
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3 Utilitarian cycling - motivations and barriers

3  Utilitarian cycling - motivations and barriers

While there are many motivations for cycling, there are also various barriers and it is important to
understand both (Skinner and Rosen 2007). It should also be noted that some factors can represent a
motivation to one person but a barrier to another, and this will be discussed where necessary. As well as
focusing on cycling facilities, this project researched the broader motivations and barriers associated with
cycling, as it was important to understand whether the motivations and barriers perceived in New Zealand
were similar to those identified in international research. This section sets out the international findings
regarding motivations and barriers so that they can be compared to those found in our research.

Reasons to start cycling include health, fitness, concern for the environment, traffic congestion, the cost
of fuel, parking availability and enjoyment of cycling (Moritz 1997). Barriers can include weather, social
constraints and physical infrastructure.

It is also important to remember that there is always a section of the population who simply do not wish to
cycle. A UK study of workplaces found 24% of respondents would not cycle even if they lived a short
distance away and tangible incentives were provided (Dickinson et al 2003). A study in New Zealand found
that 41% of respondents would never cycle even if the conditions were favourable (Sullivan and O'Fallon
2006). A study in Chile showed that even if there was a fully integrated cycling network, 87% of trips
would still not be cycled (Ortuzar et al 2000). Despite all this, there is also evidence of potential for
increasing cycling rates.

A wide range of factors affect the decision to cycle, including:
* distance

* weather

* topography

* cost of transport

* availability of motor vehicles and public transport

® exposure to fumes

® convenience

* gender

* previous experience of cycling and riding ability

* expectations of dress

® attitudes to health and fitness

* awareness of, and perceived responsibility for, environmental issues
* physical exertion

* necessity of a motor vehicle for desired tasks

® social norms and cycling culture
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* land-use density

* transport infrastructure

* availability of parking and related facilities at the destination
* road safety

¢ fear of accident and resulting injury

* cultural attitudes to safety (British Medical Association 1992, Goldsmith 1992, Jensen et al 2000, Jones
and Solman 2003, Komanoff and Pucher 2003, Skinner and Rosen 2007, Stinson and Bhat 2004).

Safety is an extremely significant factor that influences the decision on whether or not to cycle. In
particular, better or safer (or perceived to be safer) cycling routes and more consideration by drivers
towards cyclists would potentially result in more people cycling (McClintock 2002c). Social safety and fear
of cycling also play an important role in an individual’s choice, together with many of the items listed
above. These issues, including safety, cycling facilities and fear of cycling, are discussed separately in the
following sections.

3.1 Distance and mode choice

The choice between using motorised or non-motorised forms of transport is often based on distance and
connectivity (Geus et al 2008). Distance is one of the most frequently cited and important factors involved
in deciding whether to cycle to work, and it can be a significant barrier. While it can be argued that
distance is not the only measurement for ability to cycle (Noland and Kunreuther 1995), it does divide the
population into those who live within a reasonable cycling distance from work and those who do not.
Literature generally determines that a reasonable distance to cycle, while dependent on an individual’s
perception, is anything up to 8-10km (British Medical Association 1992, Dickinson et al 2003).
Consequently, this research focused on people who perceived they lived within a reasonable cycling
distance from their destination, so that the focus groups could consider motivations and barriers
regarding cycling without being unduly influenced by distance as a barrier.

It should also be noted that while longer distances are, in general, a barrier to cycling, living too close to a
destination can also be a barrier. The time required before and after the journey for issues such as
changing, washing, locking the bike, walking from the bike storage area, and so on, can actually
discourage people from cycling if walking is quicker or easier, or if the cyclist wants a long enough ride to
justify the preparation time (the latter issue more likely to apply to people who cycle for exercise).

3.2 The effect of fuel costs on cycling

The cost of transport also has an influence on an individuals’ choice of transport mode. New Zealand
researchers Kennedy and Wallis (2007) found that a 10% rise in the real cost of fuel in this country would
result in a reduction in traffic levels (see table 3.1). In the US and Canada, Pucher and Buehler (2006)
found that a US10c increase in petrol prices would result in a 0.3% increase in cycle mode share for trips
to work. Additionally, the start-up costs of buying a bike, helmet and whatever accessories a potential
cyclist thinks are required could act as a barrier to cycling. However, the higher costs of buying and
maintaining a car can act as a motivator for cycling.
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Table 3.1 The impacts of a 10% (real) rise in petrol prices on urban motor vehicle traffic in New Zealand
(based on data from Kennedy and Wallis 2007, p37)

Type of environment Impact on traffic in first year Impact on traffic after two years
Urban off-peak traffic 2.7% decrease 3.6% decrease
Urban peak traffic 0.9% decrease 2.4% decrease
Rural 1.6% decrease 1.9% decrease

3.3 The physical safety of cycling

People who walk and cycle are sensitive to the characteristics of the built environment (Rodriguez and Joo
2004), and safety concerns are one cause of low levels of cycle use (Noland and Kunreuther 1995). In
general, cycling itself is not a dangerous activity, but it can be made dangerous by the transport
environment (McClintock 2002b). Safety issues arise primarily due to the incompatibility between
motorised traffic and non-motorised traffic (Godefrooij 1997). In fact, the first documented bicycle crash
was a motor vehicle-bicycle conflict in New York City in 1896 (Allen-Munley et al 2004). It is important to
note that perceptions and the reality of safety can be quite different. The perception of safety is arguably
of greater importance than actual physical safety, as the risk perceived by potential and current cyclists is
a more important criterion for behavioural response than the real risk (Parkin 2007).

While some argue that cycling is one of the riskiest modes for travel (Noland and Kunreuther 1995),
studies have also suggested that the health benefits of cycling are likely to outweigh the costs, with more
life years gained through health improvements than life years lost through accidents (British Medical
Association 1992). One of the reasons measuring actual safety is difficult is the lack of reliable data on
bicycle crashes, injuries, and kilometres travelled by bicycle. There is evidence that cycle accidents are
under-reported (Turner et al 2006), especially the less serious ones (Allatt 2006). In the US, approximately
580,000 people are treated annually in emergency departments for bicycle accidents (Rosenkranz and
Sheridan 2003), although the actual number of injuries is likely to be much higher. While this is a trend
that also applies to other transport modes, under-reporting is more common for cycle accidents.

3.3.1 The safety of the physical environment

The incompatibility of motor vehicles and bicycles is responsible for a significant proportion of the safety
issues associated with cycling. Increased provision for the private motor vehicle also marginalises the
cycling environment. A lack of cycling facilities not only compromises safety, but makes walking and
cycling inconvenient and unpleasant (Pucher and Dijkstra 2003). It is now recognised by planners that if
goals for encouraging walking and cycling are to be met, then the environment they occur in must be safe
(Allen-Munley et al 2004).

Creating cycling facilities is fundamental to the encouragement of more cycling (Hopkinson 1996), as well
as using traffic-calming techniques to provide a safer physical environment for cyclists. For instance,
increased safety and an expansion of cycling facilities in Canada is considered to be one of the key
reasons for a growth in cycling there (Pucher and Buehler 2005a).

Despite this proactive rationale for providing cycling facilities such as separate cycle paths and lanes, and
cycle traffic signals, the creation of these is often reactive, with facilities only introduced in response to
safety issues such as a cycle accident problem (Davies et al 1996).
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3.3.2 Segregation or integration

When facilities are being provided for cyclists, one of the major debates is whether to segregate cyclists
from motorised transport or to integrate them (NSW Government 2004). Integration through to
segregation is a continuum:

* Full integration means different modes are sharing the same space, with no guidance on how to share
the space. Integration policies focus on modifying motor vehicle drivers’ behaviour through reducing
motor vehicle numbers and speed.

* Fully segregated facilities provide each mode with their own space that is separated from other
modes’ spaces by a barrier of some sort.

European guidelines suggest that whenever possible, it is preferable to separate different user groups (Ker
et al 2006).

Separation also has the potential to be a barrier to cycling for a small group of cyclists for whom the speed
of the journey is a key attraction - separated cycle routes can be longer than using roads, and a number of
cyclists on a narrow, separated route can impede a faster cyclist.

Traffic calming is an integration method that has its roots in Delft, Netherlands. In 1968 residents put
planters in the street to slow down traffic and reclaim the streets for their use (King et al 2002). Pucher
and Buehler (2008) comment that while traffic calming is of greatest benefit to pedestrians, it also helps in
decreasing serious bicycle accidents. Traffic calming is most effective when it is over a wide area and
consequently encourages through traffic to use arterial routes rather than local streets, thus reducing the
speed and amount of traffic (Pucher and Dijkstra 2003). In addition to the safety benefits of traffic
calming, there are economic impacts, with traffic calming shown to positively affect house prices (Jensen
et al 2000). While wide-scale traffic management (including redistributing space from motor vehicle
drivers to cyclists) can be as effective as dedicated cycling facilities, the latter are more likely to affect the
perception of safety for the cyclist (McClintock 2002a).

While integration of cyclists usually focuses on changing the behaviour of motorised traffic to increase its
compatibility with non-motorised modes, there is an argument made by a movement called ‘vehicular
cyclists’ who are against cycling facilities of any kind (Forester 1993). They believe that cycle paths and
other facilities make cycling slower and therefore more dangerous for existing users. In addition, these
facilities promote the perception that cyclists are not legitimate road users. A counterargument is that the
integration approach does not allow for different groups of cyclists, including those who are more
vulnerable (Pucher et al 1999). In general, academics and planners agree that some level of separation is
required for cyclists’ safety if there is no traffic management in existence. Alternatively, dual networks that
cater for different groups of cyclists can be provided (Harrison 2002).

The argument for keeping cyclists in the motorists’ view is valid, however, and is represented in debates
for on-road cycle lanes or paths close to the carriageway. Conversely, fully segregated facilities can give
cyclists a false sense of safety and not foster the road sense that is required to cycle on the road (Davies et
al 1996). Goodefrooij (1997) notes that while segregation is important when traffic numbers or speed
cannot be reduced, integration methods should be used when segregation is not possible. Angenendt et al
(1993) suggest that providing for cyclists through on-road lanes is safer if there is insufficient space for a
high-quality cycle path network. This is particularly important where it is not possible to design paths to a
sufficient standard, as inadequate cycle paths are proven to be less safe (Hughes and Cummins 2000). On-
road lanes mean that cyclists remain in the visual area of other road users. Jensen’s (2007) before-and-

22



3 Utilitarian cycling - motivations and barriers

after study found that cycle paths created a higher number of new cycle trips than cycle lanes; however,
they also led to more injuries.

Difficulties with on-road provision arise with misunderstandings about the rights of cycleway users and the
legal status of on-road routes. For example, cycle lanes may be interpreted as parking space, particularly if
there is limited available parking in the area (Godefrooij 1997). In Chile, it has been found that other road
users do not respect cycle lanes and therefore there is a need for better cycling facilities (Ortuzar et al
2000). Another problem with on-road cycle lanes is that obstacles can force cyclists to take evasive action,
often into the traffic flow, creating dangerous conflict with motor vehicles.

Cycling facilities that are adjacent to roadways but separate from the motorised traffic still provide a visual
presence; however, they are also physically separated from the perceived and real dangers of cycling on
the road, thereby encouraging new and casual cyclists to bicycle more often (Pucher et al 1999). Problems
arise with providing fully segregated facilities. Firstly, cycling facilities are often provided in conjunction
with provision for other modes, such as walking. While shared paths can reduce the possibility of
accidents with motor vehicles, if they are built with insufficient space for all users they can increase the
risk of cyclist-pedestrian collisions (McClintock and Cleary 1996). These conflict issues can arise from
users not respecting space (eg not keeping to the left of a path or lane) or users travelling in groups (Ker
et al 2006). While conflict concerns about shared paths can be real or perceived, any concern at all can
affect a person’s willingness to walk (Ker et al 2006) and potentially to cycle. In any case, cycling should
not be promoted to the detriment of other active modes.

Pedestrians can have a negative view about footpaths being converted into shared paths (especially if no
additional width is provided) - shared paths for cyclists and pedestrians that are newly created are more
widely accepted (McClintock 2002a). Another negative impact of shared paths is that cyclists can get the
impression that there is tacit endorsement for riding on footpaths, even if this is not allowed under a
country’s law (McClintock and Cleary 1996). In New Zealand, cycling on the footpath is prohibited unless
the cyclist is delivering printed material, or signage indicates that the path is a cycle path (Ker and Huband
2006). Newly created shared paths, however, are often designed solely for pedestrian and cyclist users
and it is important that they are designed to be safe for all users, including disabled and visually impaired
pedestrians (Ker et al 2006). Other path users are also becoming increasingly common (for example, an
ageing population means there are more people using mobility devices), and trails built for cyclists often
lack the space that these other forms of transport require (Landis et al 2004). Forms of transport that are
appearing on paths and are not specifically catered for include scooters, inline skates and segways (Landis
et al 2004). Facility design can have an impact on this multiple use, with a high proportion of respondents
to a Swedish study on safety reporting that the cycle track design was the cause of their injury event
(Eilert-Petersson 1997).

While segregated routes may increase safety by reducing bicycle-motor vehicle conflict, there is a
perceived social risk from cycling on paths where there is reduced visibility to passersby (Jensen et al
2000). This concern is most relevant where the cycle path is not alongside the road and is poorly
designed, such as with high fences along each side of the path. Therefore users who have concerns about
safety, particularly females, may choose to avoid these paths, especially at night. In this case, physical
separation can become a barrier to some potential cyclists. When creating a high-quality cycle network
that includes shortcuts, therefore, it is important not to overlook the personal safety of individuals
(McClintock 2002a).

Another unintended consequence of providing off-road routes is the implication that roads are not safe for
cycling (Horton 2007). Also, while segregation would remove the conflict issues between motor vehicles
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and cyclists, avoiding all conflict between cyclists and motorised transport is often impossible, owing to
the nature of intersections, including driveways (Pucher and Buehler 2008). Indeed, these locations are
often made riskier and less convenient for cyclists if a pathway is behind the kerb line.

3.3.3 Motorised traffic

In most cases, no matter how separated bicycle and motor vehicle networks are, there will be instances
when both motor vehicles and cyclists need to share the same space. This interaction creates a safety
issue because of the conflict between the different modes and how they behave in regards to each other.
One reason that traffic has become an increasing safety issue over the years is that higher traffic speeds
mean motorists have less time to take evasive action (British Medical Association 1992) and such collisions
cause more serious injuries. In addition, traffic numbers have increased and cyclists find that motor
vehicle drivers are often unaware of cyclists’ needs or rights. In the UK in 1992, three-quarters of cycling
fatalities or serious injuries were due to collisions with a motor vehicle (British Medical Association 1992).
In New Zealand, 3050 cyclists were hospitalised for injuries between 2002 and 2006, with 43% of these
crashes involving a motor vehicle and 48 of these cyclists dying from their injuries (MoT 2007).

A large proportion of accidents are due to motor vehicle-cyclist conflict where the two groups have either
failed to see each other or to understand the other’s movements, and consequently have not given way
(Jensen et al 2000). One New Zealand study found that the two most frequent causes that cyclists reported
for major accidents were ‘traffic failed to notice me’ (48%) or ‘traffic failed to give way to me’ (28%) (Turner
et al 2006). In another study, only a minority of Christchurch residents perceived motorists as considerate
to cyclists (36% of the total respondents and 32% of respondents who cycled) (Christchurch City Council
2001). Research has found that in 64% of bicycle crashes, a motor vehicle was at fault (MoT 2007).

Although cyclists tend to blame motor vehicle drivers for incidents on the road, motor vehicle drivers also
have difficulties with cyclists, particularly when they ignore the road rules (Jensen et al 2000). It should be
noted that there is usually little education of drivers as to cyclists’ rights (Pucher et al 1999), and studies
have found that cycling promotion rarely addresses driver behaviour (McKenna and Whatling 2007). In the
Netherlands and Germany, traffic laws require motorists to drive in a manner that minimises risk to
pedestrians and cyclists, even if the pedestrians and cyclists are acting contrary to traffic regulations
(Pucher and Dijkstra 2003). Overseas, one method of combating motorists’ attitudes towards cyclists has
been to offer traffic safety courses in lieu of fines (Pucher et al 1999). On the other hand, there is evidence
that motor vehicle drivers who also cycle are more likely to anticipate cyclists’ needs (British Medical
Association 1992).

3.3.4 Safety in numbers

There is a theory that as the number of cyclists increases, cycling becomes safer. The reasoning is that
when there are more cyclists on the road, visible to other road users, everyone becomes more aware of
cyclists and their needs; therefore higher numbers of cyclists mean that drivers have higher awareness
levels and a greater expectation of meeting cyclists (Wittink 2003). It is also more likely that when they are
not driving, motorists themselves might be cyclists.

There is evidence to back this up. For example in the Netherlands, the number of kilometres cycled
increased by 36% between 1978 and 2006, and in the same period, there was an 81% decrease in the
fatality rate for cyclists (Pucher and Buehler 2008). According to Wittink (2003), the cities and countries
with higher levels of cycling have lower levels of serious or fatal accidents - figure 3.1 shows that
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countries with a lower rate of utilitarian cycling have a higher fatality rate. In New Zealand, Turner et al
2006 also found a reduction in crash rates as cycling volumes increased.

Figure 3.1 Cycled distance per person per day, and cyclists killed per 100 million kilometres (based on Wittink
2003, p172)
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3.3.5 Helmets

The issue of whether or not helmets should be compulsory is hotly debated. While research has shown
that helmets can reduce head injuries (Rosenkranz and Sheridan 2003, Taylor and Scuffham 2002,
Thompson et al 1989), the counterargument is that the inconvenience or ‘uncoolness’ of the helmet
discourages people from cycling (Taylor and Scuffham 2002). This means society does not get the benefits
of people cycling, such as reduced traffic congestion and better personal health. This appears to be
supported by the fact that the countries with the highest levels of cycling do not insist on helmet use and
do not see them adding significantly to the safety of cyclists. Pucher and Buehler (2008) report that Dutch
planners consider helmets to be detrimental to cycling, owing to their inconvenience, lack of comfort and
style. They also feel that wearing a helmet could lead to cyclists undertaking riskier behaviour because of
a false sense of safety. Helmets may also have an effect on the number of children cycling to school, with
Thull and Lausterer (2003) arguing that making helmets compulsory in New Zealand in 1994 probably
contributed to the decrease in cycling to school here.

3.4 Fear of cycling

One of the major reasons for not cycling is the fear of accidents and injury (British Medical Association
1992). However, an individual’s fear of cycling is ‘constructed’ from their experiences of cycling, and
therefore it varies enormously from person to person. Joshi and Senior (1998) argue that those who cycle
for utilitarian reasons have less fear of traffic danger than those who have no experience, while a
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European study found that those people who cycled regularly were more aware of traffic dangers, possibly
due to personal experience (Titze et al 2007).

Gender is another factor that leads to significant differences in perception of safety. Males sometimes
change their perspective on safety depending on who they are considering; for example, they may not
worry about personal safety for themselves, but could be concerned if wives or daughters were to cycle
(Skinner and Rosen 2007). While women may have greater safety fears, a Swedish study found that males
had a greater risk of bicycle injury than females (Eilert-Petersson 1997). Perception is, however, the major
factor, and there is a possible link between the traffic increases of the 1980s and the decline in female
cyclists in the same period (Mathew 1997).

Arguably, perceived safety is more important than actual safety in its effect on an individual’s behaviour.
Perception of safety can be easily formed; for example, someone can get upset from one negative incident
and be put off using a facility or transport mode (Ker et al 2006). Traffic is a major factor in the perception
of safety and even if traffic speeds are low, the volume of traffic on a route can give rise to a cyclists’
negative perception of safety (Jensen et al 2000). A study in Austria found that students who perceived
traffic levels as high were less likely to cycle (Titze et al 2007). Fear of the urban environment has also
contributed to the increasing use of motor vehicles and the decreasing level of active transport. A reason
for increased motor vehicle use is that walking alone is now seen as more dangerous than in the past, and
as a consequence, more people prefer to drive in a motor vehicle (Tolley 1997).

A fear of cycling, however, can be more than the simple fear of having an accident or exposing oneself to
personal danger. It can include the fear of ‘becoming a cyclist’, which is based on a constructed identity
linked to gender, race, class and status, and because it is culturally based, is therefore difficult to change
(Horton 2007). There are certain characteristics assigned to everyday cyclists in the western world, such as
brave and fit, or alternatively, foolish and inconsiderate (Skinner and Rosen 2007). Cycling is perceived
differently in the Netherlands, Germany and Demark, where a cyclist is not considered to require
expensive equipment, special clothing, or advanced training or fitness (Pucher and Buehler 2008), as they
often are in New Zealand and other countries. In cities where cycling is prominent and has a high mode
share, people who cycle are not perceived as eccentrics or enthusiasts, but as normal people using
bicycles as transport (Komanoff and Pucher 2003).

While increases in the number of people cycling can lead to a reduction of some fears, a person’s fear of
cycling may also increase as the environment becomes more cycle-friendly (Horton 2007). People can fear
being inept at cycling, which is linked to the vulnerability that can occur from undertaking physical activity
in public spaces (Horton 2007). Some countries have a cultural bias against cycling. For example, in Chile,
cycling for transport has been marginalised by various means, including motor vehicle advertisements
(Ortuzar et al 2000), and this negatively affects cycling mode share.

It is therefore important to provide opportunities and encouragement for people to begin cycling as a
mode of transport without making them feel pressured to cycle.

3.5 Cycling infrastructure

A person’s perception of safety can contribute significantly to their fear of cycling; therefore it is
important to address perceived safety as much as, or more than, actual safety. On the other hand, actual
safety also needs to be addressed, and a balance between choosing infrastructure that is appealing to
people interested in cycling, and actual safety, needs to be reached. Davies et al (1996) considered it
essential to provide cycling-specific infrastructure (including lanes, paths, intersection facilities,
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underpasses, etc) to create a safer and more convenient network (although it should be remembered, as
discussed in 3.3.2, that for a minority of faster cyclists, infrastructure can be seen as an impediment to
cycling). Planning for cycling can increase both the perceived and the actual safety of the urban cycling
environment - and people often perceive they are safer when they have their own space in the road
network. Routes should be safe, comfortable, direct, coherent and attractive (LTNZ 2005, NSW
Government 2004). Within this context it is important to understand that utilitarian travel is more than
just the journey to work, and that social and shopping trips can have very different logistical needs, such
as luggage-carrying capacity (Stinson and Bhat 2004). Consequently, utility bicycles may need to be
equipped with such items as luggage carriers, baskets and a child seat or trailer (Lehner-Lierz 2003).

As a bicycle requires only one-tenth of the space that a motor vehicle requires (British Medical Association
1992), it is seen as space efficient by traffic planners and also leads to reduced traffic congestion through
a reduction in the number of motor vehicle drivers (Pucher et al 1999). Because of this, providing
specifically for cyclists has gained momentum in recent years in some countries, although there can be
difficulties retrofitting a motor-vehicle-orientated city with off-road cycle paths. This problem can result in
on-road lanes being built for practical and economic reasons; however, these may not provide the level of
separation needed to attract new cyclists (Garrard et al 2008). Provisions for cyclists in the urban space
can have an effect on people’s perceptions of safety and enjoyment, and research suggests that adults
who perceive bicycle lanes to be present in most areas of the community are significantly more likely to
cycle for transport (Hoehner et al 2005), although the provision of cycling facilities at junctions may lead
to people perceiving cycling as more risky, owing to presence of facilities highlighting the presence of a
hazardous situation (Parkin 2007).

The following sections discuss a variety of different types of infrastructure that were investigated in this
study, ranging from ‘no provision’ to cycle lanes and separated paths.

3.5.1 No specific provision for cyclists

When no on-road provision is made for cyclists, they are required to find their own space where possible.
In some cases a cyclist has a wide shoulder on which to ride (as in figure 3.2), while in others there is little
space and all motor vehicles are expected to share the same space (as in figure 3.3), which can be
especially difficult on some extremely narrow rural roads (see figure 3.4). Figure 3.5 shows a typical
suburban street with no provision provided for cycling and no marked curb on which to ride, although of
course these types of streets have significantly lower motor vehicle numbers compared with arterial roads,
and lower speeds than rural roads.
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Figure 3.2 A wide sealed shoulder on Marshland Figure 3.3 An arterial road with little space for
Rd, Christchurch, New Zealand (LTNZ 2005, p38) cyclists in Victoria, Canada (image inverted) (Glen
Koorey)

Figure 3.4  Typical space on a rural New Zealand Figure 3.5 A typical suburban street, New
road (Land TNZ 2005, p14) Zealand (LTNZ 2005, p39)

While traffic calming on local streets is not always designed directly for cyclists, it can result in improved
cycling conditions (LTNZ 2005). Davies et al (1996) stated that measures aimed at reducing the speed and
volume of vehicles should benefit cyclists. Common techniques involve slowing traffic through the use of

speed bumps or narrowed streets, or reducing the traffic flow. Some of these methods (eg speed bumps)
can make the environment worse for cyclists (see figure 3.6); therefore planners should ensure that any
such measures will improve the environment for cycling (Davies et al 1996). Figure 3.7 shows a
Palmerston North example of how this can be done.
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Figure 3.6 Traffic calming in Germany (unknown source)

Figure 3.7 Provision for cyclists associated with traffic calming in Palmerston North, New Zealand (S Morris)

3.5.2 Cycle lanes

Cycle lanes are the first stage of providing specific facilities for cyclists. They are usually identified
through roadway markings on the outside of the lane, painted cycle signs inside the lane, and occasionally
with cyclist signs on posts, or coloured paint. It is important that lanes are designed to be wide enough
that cyclists overtaking others in the cycle lane can be safely overtaken by motor vehicles (Davies et al
1996). Figure 3.8 shows a typical cycle lane marked with a dotted white line and a cycle symbol, although
the general standard nationally has now changed to a solid white line (figure 3.9). In figure 3.8 there is no
parking provision, and therefore the cyclist does not need to watch for motor vehicle doors opening into
the lane; in figure 3.9, cyclists need to be aware of motor vehicles in the adjacent parking space. The
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primary problem with cycle lanes is that they are not always respected by drivers; common difficulties are
motorists opening doors into the lane, and performing parking manoeuvres that result in crossing the
cycle lane (LTNZ 2005), and many people do not perceive them to be a safe cycling environment.

Figure 3.8 Kerbside cycle lane, North Shore City, Figure 3.9 Cycle lane with solid white line next to
New Zealand (LTNZ 2005, p36) parked cars, Wellington, New Zealand (unknown source)

An important stage in increasing the visibility of cycle lanes without providing separation includes colour
differentiation, where cycle lanes are painted - usually red or green (Davies et al 1996) (see figure 3.10). A
kerbed lane (where an additional road kerb is placed along the edge of the cycle lane, as in figure 3.11)
can serve the same purpose, as can a lane placed between the parking and pedestrian spaces, thus
removing the need for motor vehicles to cross the cycle lane when they are parking (figure 3.12). One way
to provide priority for cyclists and increase motorists’ awareness is the ‘contra-flow’ lane. This lane
permits cyclists to ride against the traffic flow, usually on a one-way street (LTNZ 2005).

Figure 3.10 Painted cycle lane, New Zealand Figure 3.11 Kerbed cycle lane with parking (in
(North Shore City Council) background of picture), Melbourne, Australia (H Barber)
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Figure 3.12 Cycle lane inside parking space, Denmark (H Barber)

An Australian study found that placing a separator between the traffic lane and a cycle lane (as in figure
3.13) created few problems for cyclists and made them feel safer, as the boundary was more obvious to
motor vehicle drivers and they were more likely to stay out of the lane (Sinclair Knight Merz 2008).

Figure 3.13 Useable lane width and separator, Australia (Sinclair Knight Merz 2008, p36)

Cyclists are at the greatest risk at intersections (LTNZ 2005), and it is argued that a cycle network is only
as good as its weakest feature (Davies et al 1996). At intersections, lanes typically continue up to the
intersection space and restart on the opposite side (figure 3.14), leaving the cyclists to make their way
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across the intersection in time with the traffic signals. Painted lanes are more common at intersections in
Christchurch and other cities where it is recognised that cyclists need distinct space at intersections.

Figure 3.14 Cycle lane at an intersection in Christchurch, New Zealand (G Koorey)

Davies et al (1996) noted that on a bicycle, making a right turn can be difficult, particularly where motor
vehicles are turning left or going straight. They suggested the use of ‘advanced stop boxes’ (ASBs - see
figure 3.15) or ‘right-hand-turn cycle lanes’ (see figure 3.16).

Figure 3.15 Advanced stop box in the US (image inverted) (unknown source)
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Figure 3.16 Right-hand-turn cycle lane in Christchurch, New Zealand (A Wilke)

Another solution is the ‘hook turn’ (see figure 3.17), which takes two signal phases to complete. On the
first phase, the cyclist pedals straight through the intersection, then waits in a designated area until the
signals change again, and then proceeds straight ahead into the side road.

Figure 3.17 Hook turn in Christchurch, New Zealand (A Macbeth)

Roundabouts can also be difficult and more cycle injuries occur on roundabouts than at any other type of
intersection (LTNZ 2005). They are often the most feared feature for cyclists (particularly if they are multi-
laned, and even experienced cyclists detour to avoid them (Davies et al 1996). In New Zealand, cycle lanes
usually stop prior to the entry point of the roundabout. There are overseas examples of lanes provided

around the outside of a roundabout (eg figure 3.18), and directional lanes that provide a clearer indication

33



Assessment of the type of cycling infrastructure required to attract new cyclists

of a cyclist’s intentions (eg figure 3.19). However, some sources have identified safety concerns with
having cycle lanes within roundabouts (eg Schniill et al 1992).

Figure 3.18 A cycle lane around a roundabout, Netherlands (Jensen et al 2000, p92)

3.5.3 Cycle paths

The level of cycle path separation from motor vehicle traffic can vary, from being within view of the
roadway to fully separated routes. Cycle paths that are at some distance from the carriageway tend to be
attractive to inexperienced cyclists and families (Davies et al 1996), as they are separated from hostile
traffic conditions and the paths usually have a higher comfort level. While these paths attract more people
to cycling, a downside is that they require more land (Davies et al 1996). Figure 3.20 shows a separated
cycle path alongside a motorway that otherwise would not allow for cyclists.

Cycle paths are usually shared with pedestrians, but can also include some separation from pedestrians.
Paths such as those shown below are preferred for high commuter traffic (LTNZ 2005), but can also been
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seen in rural areas (figure 3.21). Both of these cases provide cycling space away from all other forms of
traffic; however, difficulties can arise when the path intersects with other traffic.

Figure 3.20 Cycle path in Auckland, New Zealand (LTNZ 2005, p24)

Figure 3.21 Cycle path alongside a rural highway, New Zealand (LTNZ 2005, p26)

Cycle paths can be alongside roads (as in figure 3.22) or highly separated (as in figures 3.23 and 3.24),
potentially giving the cyclist shorter or alternative routes instead of following standard roads.
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Figure 3.22 Marked cycle pathway, Netherlands Figure 3.23 Off-road Australian cycle path (LTNZ
(Jensen et al 2000, p54) 2005, p26

Figure 3.24 Australian cycle path, away from the road (LTNZ 2005, p40)

The final type of cycle path studied here is a pathway that is shared, usually with walkers, but also with
other types of transport. In Europe, shared paths typically suffer from inadequate width, interruption by
side roads, hazards from driveways, and poor surfaces (Davies et al 1996). In many cases (eg figures 3.25
and 3.26) there are few markings indicating which side of the path walkers and cyclists should travel on,
and shared paths can result in perceived or actual conflict between pedestrians and cyclists (LTNZ 2005)
and can affect people’s willingness to use them (Ker and Huband 2006). The wide range of other users on
the path can cause confusion (Ker and Huband 2006). Clear separation of use types can reduce the conflict
(LTNZ 2005), and separate cycle and pedestrian logos on clearly marked and separate areas of a path are
one way to encourage people to keep out of each other’s way (Davies et al 1996). However, this is not
always an efficient use of the space, and separation by direction may be better. Despite the
pedestrian/cyclist conflicts that arise on shared paths, they still provide a level of separation from
motorised traffic for people cycling (apart from at driveways and intersections).
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Figure 3.25 Shared path in North Shore, New Zealand (North Shore City Council)

Figure 3.26 Shared path through Jellie Park, Christchurch, New Zealand (LTNZ 2005, p28)

A difficulty with any form of separation for cyclists is what to do when they need to be reintegrated into
motorised traffic. A simple way is to return cyclists to cycle lanes and provide for them as previously
discussed. It is important that drivers know where to expect to encounter cyclists (Davies et al 1996).
There are other techniques that involve maintaining separation of road users and not creating the problem
of re-integration. For example, cyclists could remain on their separate cycle path and cross with traffic
signals, either with pedestrians or cycle-specific signals (see figure 3.27). However, these can be difficult
for right-turning cyclists, who may need two phases to complete their turn. On the other hand, there are
examples of head-start signals (see figure 3.28) that give cyclists their own signal phasing for navigating
the intersection.
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Figure 3.27 Cyclist path crossing at traffic signals, Germany (A Wilke)

It is also difficult to provide separate paths at roundabouts, but it can be achieved if there is sufficient
space. These can be either with priority (as in figure 3.29) or without priority (as in figure 3.30). (For this
research, the focus was on single-lane roundabouts in urban areas with speeds of 50km/h or less, rather
than large, double-lane, high-speed roundabouts.) Where priority is given to the cyclist, space is provided
for motor vehicles to give way to the cycle path and also to wait for access to the roundabout. Where
motor vehicles have priority, cyclists wait at each road-crossing point and are usually provided with a rail
to help them maintain their balance.
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Another option for navigating roundabouts is the use of underpasses, which can keep cyclists completely
separated from traffic (see figure 3.31). Unfortunately, personal safety issues commonly arise with this
option, particularly when underpasses are poorly designed and do not allow sufficient light, or space for
both walkers and cyclists.

Figure 3.29 Dutch roundabout with priority for cyclists (S Kingham)

Figure 3.30 Cyclists’ path around a roundabout that does not allow cyclist priority (Christchurch City Council)
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Figure 3.31 Underpass for cyclists, US (image inverted) (unknown source)

3.6 Policy options

On the question of investing to maximise benefit, a number of policy implications need to be considered.
It has been argued that methods used to increase and promote cycling should utilise more than just
infrastructural improvements, as the impact of infrastructure on its own will be limited if it is not
implemented in conjunction with other promotional activities (McClintock 2002c). These can include both
‘hard’ and ‘soft’ campaigns and policies (Jensen et al 2000).

3.6.1 ‘Hard policies’

‘Hard’ policies focus on providing infrastructure for cyclists, based on a belief that creating new facilities
will increase cycling levels (Skinner and Rosen 2007). Cycling networks need to be coherent, direct,
attractive, safe and comfortable (Ploeger 2003), with minimal interaction with motor vehicles (Wittink
2003). There are geographical differences in rates of physical activity that are attributed to differences in
the built environment, such as aesthetics, density of urban area, land use and street connectivity (Badland
and Schofield 2006). To encourage walking and cycling, therefore, the spatial layout of cities needs to be
designed with the main aims of creating direct routes, safety and convenience (McClintock 2002a).

A recurring problem with cycling infrastructure is route continuity, which Davies et al (1996) considered to
be crucial. The facilities provided often fail cyclists at the places they have the greatest need, such as at
intersections (McClintock 2002a). As the motor vehicle can provide reasonable door-to-door transport,
cycling facilities need to be extensive in order to replicate this ability to travel from location to location
with ease (Tolley 1997).

Having facilities at the place of employment is another policy often mentioned as a method of promoting
cycling. Studies have found that workplace conditions are important for shaping mobility (Skinner and
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Rosen 2007). Employers are now encouraged to provide facilities such as covered bicycle stands,
maintenance kits, lockers, showers and changing rooms, as well as other incentives such as emergency
transport, bicycle groups and financial incentives (Sport & Recreation NZ 2006). Cycle-friendly employer
schemes can be very effective (Davies et al 1996). Deterrents to cycling can be perceived differently. For
example, cycle commuters would prefer to have such facilities at work, but this does not have an effect on
their cycling habits (Stinson and Bhat 2004). On the other hand, non-cyclists often mention lack of
facilities at work as a deterrent.

3.6.2 ‘Soft’ campaigns

‘Soft’ promotional campaigns may target regular and casual cyclists, to encourage them to continue
cycling, or they may try to attract motor vehicle drivers and passengers into cycling (Jensen et al 2000).
Travel demand management is one such method, but people can respond to these in a number of ways,
such as creating more efficient trips through increased planning, or suppressing trips through activity
changes (Loukopoulos et al 2004). Some programmes for encouraging active transport focus on the
workplace, rather than the network that needs to be navigated to reach the destination (Howard and
Burnes 2001).

Restricting motor vehicle use is another aspect of ‘soft’ policies. This option is based on the argument that
the goal is not to increase walking and cycling as such, but rather to reduce motor vehicle traffic (Tolley
2003) - ie, making motor vehicle use less convenient should result in a decline in motor vehicle
commuters (Noland and Kunreuther 1995).

Clearly, not all investment costs the same amount of money. In terms of infrastructure, greater separation
of cyclists and motor vehicle traffic generally costs more, although it can be cheaper if cycling
infrastructure is installed at the same time as making improvements to the road infrastructure. As a result
providing definitive costs is difficult and consequently documentation that presents the data are rarely
available in a useful comparative form. The most complete and relevant for New Zealand are from the
NZTA/Viastrada Fundamentals of Planning and Design for Cycling Course Notes, specifically Table 6.1
(Wilke and Macbeth, 2008). This suggests an on-road cycle lane will cost anything between $10,000 and
$200,000 per kilometre (depending on the level of extra work needed as part of the addition of the cycle
lane) while a separated path will cost around $100,000 per kilometre. However, while the benefit-cost
ratio of road-building schemes is usually between two and three, ratios for cycling infrastructure in excess
of 20 are common when the health benefits of cycling (eg reductions in obesity) are included (Cavill and
Torrance 2009), and can exceed 40 (SQW Consulting 2008).

3.7 Conclusion

While cycling is currently a minor transport mode, there are a variety of reasons - environmental, social
and economic - for increasing utilitarian cycling levels. The motivations and barriers regarding utilitarian
cycling that have been identified include the following (noting that some of these can be perceived as
either a motivation or a barrier by different people):

* safety
*  helmets

e fear of cycling

41



Assessment of the type of cycling infrastructure required to attract new cyclists

* cycling infrastructure

* weather

* topography

* the cost of transport

®* motor vehicle dependency

* exposure to fumes

® convenience

* gender issues

* previous experience of cycling
* cycling clothing

* attitudes to health and fitness
* awareness of, and perceived responsibility for, environmental issues
* the cycling culture

* availability of parking

* facilities at work.

In particular, safety, fear of cycling, and type of cycling infrastructure are arguably the most significant
issues. These motivations and barriers, which were found through international research, formed the basis
of this study’s methodology, in particular influencing the questions asked in the surveys. The focus
groups, and to a certain extent the questionnaires, aimed to discover whether these barriers were similar
to those faced by potential cyclists in New Zealand, and which was the biggest barrier overall. In addition,
on the assumption that safety would be the most significant issue, we used examples of the infrastructure
that is provided internationally to find out the types of facilities that New Zealanders who were interested
in cycling considered to be safe and attractive.
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4 Research method

This research investigated what is needed to attract new people to cycling for transport, with a specific
focus on what level of infrastructure this would take. This required the inclusion of all possible people who
might be interested in cycling for transport. Research into perceptions of cycling facilities often focuses on
people who currently cycle (Durdin and Ferigo 2007, Hughes 2007). However, commuter cyclists and non-
commuter cyclists perceive the motivations and barriers differently (Stinson and Bhat 2003).
Consequently, this research investigated the issues for people who are interested in cycling but who
currently do not cycle regularly for utility purposes.

A multi-method approach, consisting of qualitative and quantitative data gathering, was chosen.
Quantitative questionnaires were used to survey a wide range of people. From these, we identified a
smaller group of people who were interested in cycling and invited them to undertake a qualitative
investigation, through focus groups, into the issues involved with utilitarian cycling - particularly the
journey to work or education.

4.1 Questionnaires

The primary purpose of the questionnaires was to identify people who may belong to the latent demand
group. Respondents were asked a variety of travel questions aimed at gauging current travel behaviour
and openness to sustainable modes of transport. These included questions about how the person usually
travelled to work; their reasons for using this form of transport; other forms of transport they used to get
to work; whether they lived within a reasonable cycling distance from work; and what, if anything, would
encourage them to cycle to work. Finally, respondents were asked if they were prepared to participate in
further research, and if so, to provide contact details. This allowed the researcher to identify potential
cyclists and then invite them to focus groups, the next stage of the research.

It should be noted that one potential drawback of self-reporting about behaviours is that what people say
may differ from their actual behaviour (Parfitt 2005). The questionnaires and focus groups were designed
to minimise this, with corroboration between related questions. Travel surveys were carried out at
workplaces, among recreational cyclists, and more broadly within the community. These are described in
more detail below.

4.1.1 Workplace travel surveys

Workplace surveys were undertaken at the University of Canterbury (UC) and the Canterbury District Health
Board (CDHB).

The UC travel survey was undertaken on 22 July 2008 (a copy of the questionnaire can be found in
appendix A). For this survey, no pilot was run as the questionnaire was based on previous surveys. The
majority of respondents completed the survey online (and a small number of support staff who did not
have an email address were given paper questionnaires). Topics covered in the questionnaire were broader
than required for this research; however, the relevant information could easily be separated out, including
respondents’ willingness to participate in further research. Responses were received from 1027 staff (37%
of all staff employed at UC) and 3745 students (26% of all those enrolled). No specific sample of people
was chosen; rather, the survey was advertised to all students and staff, and respondents self-selected to
complete the questionnaire, with the incentive of a prize draw for all surveys submitted.
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The CDHB survey was carried out online by Beca in July and August 2008 at two Christchurch sites:
Community and Public Health (CPH), an organisation that works on policies for improving health in the
community; and Princess Margaret Hospital (PMH), a hospital that specialises in older persons’ care and
mental health. The data and final reports from these questionnaires were not completed at the time of this
research and therefore cannot be reported in this research. It was, however, possible to identify focus
group participants from these questionnaires.

4.1.2 Recreational cyclists’ questionnaire

To ensure consistency, a questionnaire for recreational cyclists was developed from the questions asked in
the UC questionnaire. A pilot survey was run with a small number of people and minor adjustments were
made, but the questions and possible responses were kept as close as possible to those in the UC survey.
The target group, recreational cyclists, was identified through population characteristics rather than
geographical or temporal boundaries (Parfitt 2005).

The questionnaire was conducted via two methods:

* In November 2008, an electronic questionnaire was promoted through forums on the popular cycling
websites Vorb (www.vorb.org.nz) and Ridestrong (www.ridestrong.org.nz). This method resulted in
268 online responses.

* Between August and October 2008, a paper intercept questionnaire was carried out at weekends at
four popular recreational cycling sites: McLean’s Island, Bottle Lake Forest, Sumner and the Little River
Rail Trail. Anyone participating in recreational cycling activities at those sites when the research team
was there was asked to undertake the questionnaire. A total of 111 paper questionnaires were
completed, with a response rate of approximately 95% (see table 4.1).

Table 4.1 Number of recreational questionnaires completed
McLean’s Bottle Lake Little River Electronic
Sumner . . Subtotal . i Total
Island Forest Rail Trail questionnaires
34 33 18 27 111 268 379

Limitations of the recreational cyclists’ questionnaire were:

* lack of respondents from different subgroups of recreational cyclists (ie road cyclists, family cyclists
and mountain bikers) - the different locations mentioned above were selected to try to capture these
different groups

* self-selection on the electronic questionnaire - recreational cyclists who were interested in utilitarian
cycling, or who cycled to work, responded in greater numbers than those who had no interest in
utilitarian cycling.

4.1.3 Community questionnaire

The community questionnaire was based on the workplace and recreational cyclists’ questionnaires.
However, additional travel destinations were added, including supermarket, local shops, mall, library,
restaurant, community centre, church, community class and sport’s practice facilities. In addition,
respondents were asked about their commuter habits and willingness to participate in focus groups.
Advertisements were placed in the public newsletters of Environment Canterbury (ECan) and Christchurch
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City Council, as well as those of a local sports club, a school, and a church. These advertisements directed
people towards the online survey, and 147 people responded. Some self-selection may have occurred, with
people who already cycled, or were interested in cycling, responding to the questionnaire. However, since
this section of society was the target of our research, we felt the bias would not have a significant effect.

4.2 Focus groups

The second stage of the research was to undertake focus groups with potential cyclists to discuss issues
related to utilitarian cycling. These were held between late October 2008 and March 2009. A total of 48
people participated in eight focus groups.

The majority of participants were recruited from workplace survey respondents at the UC and the CDHB,
with a few respondents from the recreational and community surveys. A small number of additional
participants were recruited through direct contact at CPH, the University and ECan. In all cases the criteria
for inclusion in the focus group were as follows:

* Their usual mode of transport was not the bicycle, and preferably was the motor vehicle.
* They perceived that they lived within reasonable cycling distance from their workplace.
®* They indicated that something could encourage them to cycle.

* They had no other significant barriers to cycling for transport.

While there was an attempt to balance the genders, no other characteristics, such as age or ethnicity, were
used to select the focus group participants.

The groups ranged in size from two to seven people and were primarily held at the UC (see figure 4.1).
Other locations were at worksites for CPH, PMH and ECan. Each session lasted approximately 90-120
minutes and refreshments were provided. As part of the ethics application, each participant was fully
briefed via an information sheet prior to participating, and signed a consent form (see appendix B) that
included giving permission to be tape recorded. Full confidentiality was assured for all participants.

Figure 4.1 Focus group in action at University of Canterbury (G Koorey)
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The focus groups covered a variety of topics regarding transport issues in general, and more specific
issues regarding cycling (see appendix C for a list of topics). In the second part of the focus group, a
PowerPoint presentation showed a range of types of cycling infrastructure (see appendix E), and
participants were asked to complete a short questionnaire rating how comfortable they would be to cycle
on that type of infrastructure (see appendix D).

The following cycling facility examples (listed in appendix E) were shown to participants:

* mid-block (sections of road between major intersections)

no specific cycling provision

— simple on-road cycle lane

— cycle lane with extra highlighting

—  kerbed cycle lane

— cycleway directly behind parking

— cycleway behind parking, with separation

— shared path with pedestrians

* straight-ahead manoeuvres at signalised intersections
— no specific cycling provision
— on-road cycle lane
— off-road cycle path going with general traffic signals

— off-road cycle path going with cycle/pedestrian signals

* right-hand turns at signalised intersections

no specific traffic provision
— right-hand-turn traffic lane
— right-hand-turn cycle lane
— advanced stop box

—  hook turn

— head-start signals

* roundabouts
— no specific cycling provision
— circumferential on-road cycle lane
— on-road cycle lanes with directional splits before exits

— circumferential cycle path with no priority

circumferential cycle path with priority

* underpasses.
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Participants were shown a simple plan view of the typical layout plus photos of various examples from
around the world (there were often a number of variations). Where necessary additional motor vehicles
were artificially added to the photos so they all had similar levels of traffic. For the mid-block sections, a
photo from the same length of road (not from Christchurch, to avoid emotional bias) was digitally ‘mocked
up’ to allow a direct comparison between the options. This photo featured parking, driveways and side-
roads to help participants consider those aspects of the facility.

Participants rated each facility as it was shown and then afterwards discussed the positive and negative
aspects of the example facility. It was also conveyed to participants that the facilities shown were concepts
and that the photos were to demonstrate the concepts, not to show how they would be specifically
implemented.

There was a concern that showing the slides in a particular order could create bias, particularly if this was
infrastructure in order of ‘worst’ to ‘best’ from the researcher’s perspective. Therefore each group was
shown a slideshow with the slides in a different order.
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5 Survey data

5.1 Questionnaire data

The data from the University of Canterbury Travel Survey, recreational cyclists’ questionnaires and the
community questionnaire was analysed to identify potential cyclists as well as gather more data on the
characteristics of current commuter cyclists. In addition, focus group participants were drawn from CDHB
questionnaires that were part of the workplace travel-plan process at PMH and CPH.

The questionnaires also gathered data on motivations and barriers regarding cycling, and respondents’
usual mode of travel to work and other locations. In particular, the questionnaires gathered information
on the factors that would encourage people to cycle (or cycle more frequently) to work. The information
from these questionnaires is outlined below and was used to identify the main cycling issues for a broad
range of people. The order of categories on the graphs is taken from the order of responses in the
questionnaires, rather than organised through the proportion of responses.

5.2 University of Canterbury questionnaire

The University of Canterbury Travel Survey 2008 consisted of a questionnaire completed online by 4772
respondents in July 2008. This survey occurs every four years and the information gained is used to
inform and drive the University’s transport policy. Table 5.1 shows the breakdown of gender and
staff/student proportions for respondents to the questionnaire, which broadly reflect the population of the
university (although students make up a greater proportion of the entire population of the country).

Table 5.1 Cross-tabulation of respondents’ gender and university status
Male Female Total
% of % of % of
No. No. No.
responses responses responses
Staff 456 44% 571 56% 1027 22%
Students 1756 47% 1989 53% 3745 78%
Total 2212 46% 2560 54% 4772 100%

A significant proportion of respondents, mainly students, were aged between 18-24 years, which created

a bias in our sample, compared with the general population (see figure 5.1 following).
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Figure 5.1 Proportion of staff and students in each age group
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5.2.1 General transport patterns

All respondents were asked to report their usual (most frequent) form of transport to the university - 39%
said they drove to work, while another 4% were passengers in a motor vehicle (see figure 5.2). This
commuter mode share for motor vehicles was much lower than the commuter mode share for motor
vehicle drivers for New Zealand or Christchurch, both of which are above 70% (Statistics New Zealand
2008). Walking, cycling and using the bus all had higher commuter shares than the national or regional
trends, reinforcing the proposition that students and academics are higher users of sustainable transport
modes compared with the general population (Pucher et al 1999). On the other hand, this trend may mean
that for UC staff and students, the issues experienced in regards to cycling are different from those for the
rest of the population. For students at least, income and age appear to have a major influence on their
travel mode.

Figure 5.2 Usual (most frequent) mode of transport for all respondents
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Another issue with regard to general transport modes was the reasons that people gave for their modal
choice (see figure 5.3). These reasons could also be used to evaluate the latent demand for utility cycling,
as some impediments to people cycling rather than driving could be more difficult to overcome - eg
transporting children to school on the way to work. Respondents could indicate as many reasons as
applied to them and, therefore, the percentage of total responses was more than 100%. The highest
proportion of responses was ‘because it is quicker’, followed by ‘because it is cheaper’. This latter reason
may have motivated students to walk, cycle or take public transport. Other reasons that were frequently
reported were ‘because it is healthier’ and ‘lack of a viable alternative form of transport’, suggesting that
some people lived too far away from the university to walk or cycle, or did not have a direct bus route.

Finally, respondents were asked to indicate which reason was most important in their modal choice - 27%
said ‘because it is quicker’, and 23% said ‘because it is cheaper’. ‘Lack of a viable alternative’ (14%) and
‘because it is healthier’ (6%) were the next most popular options, although 11% chose ‘other’ reasons,
such as weather and the need to transport gear. All other reasons had fewer than 5% of respondents
identifying them as most important.

Figure 5.3 Reasons for using current mode of transport, for all respondents
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5.2.2 Quantifying latent demand

One of the main aims of the questionnaire was to identify the latent demand for utility cycling. Part of the
questionnaire, therefore, asked questions relating to each transport modes’ accessibility, such as whether
people lived within a reasonable cycling distance from the university, or whether they owned a bicycle.

Firstly, the proportion of respondents who owned or had access to a bicycle was considered. More than
half of respondents were not asked this question, as they had previously indicated they cycled to
university at least some of the time; another quarter had access to a bicycle; and the remaining 24% did
not have access to a bicycle. These figures suggested that more than 75% of people (within this
population, at least) had direct access to a bicycle, and therefore one obvious barrier was discounted or
removed. However, not having access to a bicycle is not necessarily a barrier to considering cycling for
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transport, so these people were not automatically removed from the latent demand group - their
responses about cycling had indicated that they were interested in cycling as a transport mode.

Another question in this process was to ask respondents whether they lived within a reasonable distance
for cycling to university. The response to this question reflected the respondent’s perception of a
‘reasonable distance’, usually considered to be up to 8km, as discussed in the literature review. Of all
respondents, 70% said they lived within a reasonable cycling distance from the university (including those
that already did so), meaning that for a high proportion of the university population, the most difficult
barrier to overcome, distance, was not an issue.

While some may have had access to a bicycle and lived within a reasonable cycling distance, they may still
not have been open to the idea of cycling. As part of the question asking respondents what, if anything,
would encourage them to cycle (or cycle more frequently), the option of ‘Nothing would encourage me to
cycle (or cycle more frequently) to University of Canterbury’ was provided, and 30% of respondents
selected this answer. These people generally belonged to the group of people who were not included in
this study, ie non-cyclists who were not open to the idea of commuter cycling. The exception to this is
shown in figure 5.4, which shows the proportion of people in each travel mode who could not be
encouraged to cycle (or cycle more frequently) to the university. Just over 15% of those who already cycled
to university chose this option, presumably indicating that they could not cycle more. Two possible
reasons could be that either they already cycled every day, or had barriers that they believed could not be
overcome on the days that they did not cycle. Motor vehicle drivers had the highest proportion of people
stating that nothing would encourage them to cycle, followed by car/van passengers and public transport
users. A quarter of walkers also stated that nothing would encourage them to cycle - perhaps because
they lived too close to university, as opposed to motor vehicle drivers, who possibly lived too far from
campus to cycle.

Figure 5.4 Proportion of respondents in each mode of transport who stated that nothing would encourage
them to cycle (or cycle more frequently) to university
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A cross-tabulation between the factors of whether people perceived they lived within a reasonable cycling
distance and their transport mode was completed (see table 5.2). Around 50% of the people who travelled
to university by car or bus perceived that they lived at an unreasonable distance for cycling - meaning that
around half of them felt they did live close enough to cycle. This suggested that distance was only half the
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problem in increasing cycle use. Nearly everyone who cycled, walked or came on a skateboard/blades/
scooter considered that they lived within a reasonable cycling distance.

Table 5.2 Modal share for respondents’ perception of whether they lived within a reasonable cycling distance
from university

Transport mode Reasonable distance

Car/van driver 46%

Car/van passenger 52%

Bus 48%

Cycle 99%

Walk 98%

Skateboard/blades/scooter 95%

Motorbike/moped 68%

5.2.3 Distance

As part of the questionnaire, respondents were asked to supply their address. These addresses were
geocoded in ArcGIS so that a spatial analysis could be performed regarding distance and mode of
transport. Out of the 4772 respondents, 2767 supplied addresses that were successfully geocoded (see
figure 5.5); the remaining 2005 respondents did not provide a useable address or street number. Table
5.3 shows the occurrence of the geocoded addresses in each distance category. One limitation of this data
is that distance is calculated in a straight line from the university rather than actual distance travelled
along the road network. Another limitation is that although there were education students and staff who
responded to the questionnaire, the College of Education was not included within the UC spatial file.

Table 5.3 Frequency of geocoded addresses in each distance category

Distance (radius) Frequency of Cumulative Cumulative
from UC addresses distance frequency
<1.0km 983 36% <1km 983 36%
1.1-2.0km 336 12% <2km 1319 47%
2.1-5.0km 661 24% <5km 1980 72%
5.1-10.0km 485 18% <10km 2465 89%
10.1-15.0km 168 6% <15km 2633 95%
15.1-20.0km 63 2% <20km 2696 97%
20.0km+ 71 2% Overall 2767 100%
Total 2767 100%
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Figure 5.5 Geocoded location and usual mode of transport for UC Travel Survey respondents
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Spatial analysis was then undertaken to calculate the modal share for respondents in each distance
category (see figure 5.5 above and table 5.4 following). Drivers and passengers in a motor vehicle were
combined into one category. Other modes such as bus, skateboard and motorcycle were not included in
this analysis of modal share, but were not removed from the total number of respondents. As one might
expect, walking had the highest modal share (66%) for people who lived less than 1km from the university.
Walking mode share then dropped dramatically over longer distances, as cycling and motor vehicles
became more dominant. Cycling was used for a reasonable proportion of trips that were up to 5km long,
but then dropped away once trips were 10km or longer. Motor vehicles were the dominant mode used
when the trip was more than 2km, and the level of motor vehicle use steadily increased as distance

increased.

Table 5.4 Modal share for cycling, walking and motor vehicles for each distance category
Distance (radius) Frequency of Travelled in a
from UC occurrence Cycled Walked motor vehicle
<1.0km 983 208 21% 651 66% 70 7%
1.1-2.0km 336 113 34% 65 19% 111 33%
2.1-5.0km 661 152 23% 21 3% 337 51%
5.1-10.0km 485 72 15% 6 1% 279 58%
10.1-15.0km 168 5 3% 0 0% 119 71%
15.1-20.0km 63 1 2% 0 0% 53 84%

In order to further understand the distance for which people were willing to use a bicycle for transport, the
spatial dataset was used to identify the proportion of people who perceived each distance category to be a
reasonable distance to cycle. These figures are shown in table 5.5, and it is clear that the majority of
people considered 5km or less to be a reasonable distance to cycle. Even 43% of people who lived 5-10km
away perceived that distance to be reasonable for cycling, but the proportions dropped dramatically after
that distance. One of the issues with asking people what they perceived to be a reasonable distance to
cycle was that people were unaware of how far they could cycle in a ‘reasonable’ time period (Geus et al
2008).

Table 5.5 Proportion of people who perceived the distance to be reasonable for cycling
Distance (radius) Frequency of Number who stated it was a Percentage who stated it was
from UC occurrence reasonable distance to cycle | a reasonable distance to cycle
<1.0km 983 960 98%
1.1-2.0km 336 325 97%
2.1-5.0km 661 515 78%
5.1-10.0km 485 208 43%
10.1-15.0km 168 16 10%
15.1-20.0km 63 3 5%
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5 Survey data

5.2.4 Barriers and motivations associated with cycling

This section discusses the responses to the question on what factors would encourage people to cycle (or
cycle more frequently) to University. In part, this provided information on the barriers and motivations that
people perceived around cycling, and which were the most significant factors to consider when improving
the environment in order to encourage cycling. Because respondents were able to indicate as many factors
as they wanted (see figure 5.6), the proportion of responses to each option is shown. The most frequently
cited factors were ‘more courteous motor vehicle drivers’, followed closely by ‘less traffic on the roads’,
both with 29% or more of participants giving these responses. These factors indicated that the interaction
between motorised traffic and cyclists was of serious concern to many people, although it should be noted
that we would expect the experiences of non-cyclists and existing cyclists to be quite different. The third
most commonly cited factor (25%) was ‘improved cycle routes to University’, which was also a factor
closely linked to the issue of traffic interaction. There were then four different facto