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PROMOTING CYCLING : COMPARATIVE AND NON-COMPARATIVE
FEEDBACK AND THE STAGES OF BEHAVIOURAL CHANGE.

ABSTRACT

Prior research has indicated why cyclists say tyele and why non cyclists say they
don't. However the distinction between these twags is not subtle enough. Some
people may have never considered cycling, whils¢ist might like to but certain factors
act as deterrents. Gatersleben and Appleton (Z)@xyed that Prochaska and
DiClemente's (1984) transactional model of behadbchange was useful for
distinguishing between these distinct groups ofistec The model proposes behavioural
change as a process rather then an event, chagadtby a sequence of stages:
precontemplation, contemplation, preparation, acéiod maintenance. Individuals have
been shown to and digress through these stagésadiancement from contemplation
through action providing the biggest challenge [@mente, Schlundt and Gemmell,
2004). This study aims to explore why people ahgctant to cycle, and encourage action
amongst individuals in the contemplation and pragian stages. Motivating people to
progress into the action stage is beneficial, sthisshas been shown to aid the
development of more positive cycling attitudes, améduction in perceived personal and
external barriers contributing to inaction (Gateb&n and Appleton, 2007). Throughout
the action stage, cycling habits should be formiéus is important since research by
Quellette and Wood (1998) indicated that for a be&ha to be maintained, a habit needs
to be formed first. The effects of feedback woukbae investigated, by recruiting
participants into one of three groups: a controugr, a comparative feedback group, or a
non-comparative feedback group. The non-compar&eeback group will be informed
of personal performance over the intervention genehilst the comparative feedback
group will be able to see their own performancatre¢ to others within their group. This

would establish which style of feedback is mos¢etie in encouraging cycling



behaviours. Furthermore, participants attitudegnitions, and behavioural changes will

be monitored throughout.

2. LITERATURE REVIEW

2.1 Thecasefor changing peoplestravel mode choices

The majority of UK households possess at leastvehele, with 10% having in excess
of three (Department of Environment, Transport tredRegions, 1998a). In addition to
increased car ownership, the numbers of journeyeree also rising, with a quarter
being less than 2 miles distance (DETR, 1998b)gasiting many could easily be

undertaken by foot or bicycle (Goodwin, 1995).

The apparent exponential growth of motor vehicke issa global concern, due to the
resultant air pollution, solid waste, the destrmctof habitats and noise disturbances. Air
pollution due to car use will be focused upon asfécts the greatest number of people,
and has various concerning knock-on effects tagytbleal atmosphere. Carbon dioxide is
the result of petroleum combustion, along withbcarmonoxide, volatile organic
compounds, oxides of nitrogen and fine particle€uirope, 47% of nitrogen oxides,
39% of volatile compounds and 66% of CO2 emissaresproduced by motor vehicles

(Walsh, 1993). The corresponding figures for theddg&higher.

Carbon dioxide contributes to greenhouse gaseswigee been building up since the

beginning of the industrial revolution. The Intevgonmental Panel on Climate Change



(1995) estimates that CO2 levels have risen by 8% 1750 as a consequence of large
scale fossil fuel use. Furthermore, they arguettiiasthuman influence has had a

discernable effect on climate change.

Transport entails the consumption of two exhaustibsources, both land and oil. At the
present rate of world oil use (25 billion barrelgear) the current proven resources would
be exhausted within 40 years (Masters et al, 199d)vever, forecasted oil discoveries
are plentiful, therefore the immediate threat tetaimability shifts from hydrocarbon

resource quantity, to the environmental and saeiphcts of their use.

Congestion within the UK has become increasinghpoit due to the greater number of
cars on the road. The unpleasant experience ahdrim rush hour has become familiar
to many, with some journey times forecasted totleeg by as much as 70% over the
next 15 years in action is not taken (DETR, 1998be DETR reports commuter
journeys as the main contributor to rising road, aseounting for over 1,300 miles per
year for each individual (DETR, 1998a). This refifea significant increase in car use,
and a significant decrease in walking and cycling:ontrast to a decade earlier.
Kingham, Dickenson and Copsey (2001) examined eyepls modal choice for their
journey to work. In one company 88% of it's 831 yees traveled to work by car, and
in a second company this raised to 97.5% of 131@&reps, despite two thirds of
employees owning a bicycle. This difference refiddhe alternative transport policies,

illustrating that car use can be deterred.



2.2 The appeal of personal vehiclesand resistanceto cycling

Changing the travel habits of people faces twdrdisthallenges, the reluctance of
people to give up their cars, and barriers whiclstiye overcome to adopt alternative
means. For those regularly using private motoralehiin the presence of more
sustainable alternatives, a number of factors eregmting behavioural shifts. Aarts,
Verplanken and Knipperberg (1997) explored thesroliehabit and information in travel
mode choices. They argue that routine decisionls aadransport modes lose deliberate
decisional processing; rather the behaviour bec@utsnatic, triggered by the
appropriate situational cues. Aarts (1996) arghasliy the same token, habituation of
travel choice is projected onto all contexts inathiravel is the goal. The elaborateness
of information processing regarding judgments av& mode use for short journeys was
investigated, with reference to preexisting hal8tshjects were asked to report their
favorability of using a bicycle in a variety of W&l situations using a ten point likert
scale. In line with predictions strong habit pap@nts used fewer circumstantial

attributes to guide their decisions.

However, in the presence of the additional variabléecisional accountability, both
weak and strong habit individuals demonstrated moreplex and effortful processing.
Such a finding is consistent with research dematisty that people do expend more
cognitive effort on decisions and judgments forathihey are personally accountable

(Weldon and Gargano, 1998). This psychologicalteea®e to personal accountability



should be utilised in behavioural interventions tluéhe increased likelihood of active
cognitive involvement. Though whether this effectuld translate to actual behavioural
choices, rather then the related judgments remaihs seen, since some psychologists
argue the psychological processes underlying juddjiened choice are both separate and

distinct (Billings and Scherer, 1988).

Tertoolen, Kreveld and Verstraten (1998) investdagtsychological resistance to
reducing private car use prompted by failure ofddugovernmental campaigns. Van
Vugt et al (1985) proposed that psychological tasise was a product of the private
vehicle having attained status as a symbol of pedsadependence. Social dilemma
theory (Dawes, 1980) was also thought to contribaifgeoples unwillingness to change.
Social dilemmas can be summarised as situatiowiich private interests are at odds
with the collective interest. Automobile use islsaccase where the personally attractive
and convenient behaviour is to use your own cawrghver, when all succumb to this
desire, it is detrimental to everyone sharing tdrenment, as this increases traffic
pollution and congestion. Predominately socialrditea theory is confined to laboratory
settings (Samuelson, 1990), but Van Vugt, Van LaargeMeertens (1998) brought
social dilemma theory out into the field, studycay commuters in Deventer, a city
located in central Netherlands. They were also eoredd with how individuals social

value orientations affect the assessment of sddehmas.

The traditional perspective on social dilemma'shsas game theory, is that individuals

consistently wish to maximise expected subjectiddyu(Olson, 1965). In terms of



travel mode, utility is increased by shorter traugles and small variability in travel
times. Van Vugt et al (1996) extended this clagsiparoach, hypothesising that social
value orientations would also influence decisiorkimg. Prosocials were deemed more
likely to consider the long term collective consences of their actions in the commuting
situation. It is thought this effect is due to firesocials predisposition for increased
sensitivity to information regarding the link be®vepersonal transport and negative
environmental effects. The research concludedttiese was a main effect of time,
variability of time and social value orientationamptransport choice. If public transport
demonstrates quicker and less time variable trgesiple are more willing to become
users, especially those with a pro-environmentahtation. These findings extend the
original claims underlying rational choice theoBifon, 1965) by indicating that
individuals assign meaning not only to the outcopesse, but also to the variability,

both of which are impacted on by social orientation

However, the research is not devoid of criticism¢s predominately people with a pro
social orientation are those that self select tledwas for study participation. In this
instance 80% of the participants exhibited a prcad®rientation. Previous research has
also indicated that pro-self individuals are leksly to participate in research studies in
comparison to pro-social individuals (McClintockdafllison, 1989). The presence of
socially desirable responses may also have acabtmtéhe study findings, meaning that
participants self reported choices in differingrsam@os, may not actually match the

exhibited behaviours were these scenarios to dytaiase.



Personal vehicles are also thought to be relatéaetowners attitudes and lifestyles, and
as such are intrinsically bound up with self idigntesulting in the reluctance of
minimising use in favor of other transport meanso€and Mokhtarian (2004)
investigated these relationships on the basisnbetased clarity would be useful for
decision makers and transport planners when dewmgamansportation policy measures.
Nine vehicle type categories where identified: $hca@mpact, mid-sized, large, luxury,
sports, van, pick-up and SUV (sports utility veb)cIThe 32 attitude variables were
distilled through factor analysis obtaining 6 urgieg dimensions: travel dislike, pro-
environmental solutions, commute benefit, traveeftom, travel stress, and pro-high
density. The personality measure was composed eftfifutes related to 4 personality

factors: adventure seeker, organiser, loner, amddhm personality.

Small car users tended to have more intense proesmvental morals, whereas luxury
car drivers were identified as status seekers.tSpar drivers were presented as
adventurous, and less likely to be calm, whilst Siiiers exhibit strong travel freedom
attitudes. Such conclusions add support to theeoioin that personal attitudes and
personality constricts influence vehicle choiceggasting vehicles have an important

role to play in social and self identity.

However, the study has a number of weaknessesauthers failed to take into account
vehicles other than that driven most often. Sinylacquisition history was not
accounted for resulting in the possible failurédentify cases in which car type is more a

consequence of circumstance, rather than choitealso acknowledged that the



unavailability of vehicle characteristics data (egpacity, price, horse power) means it is
possible that the novel variables which were inetldould simply be capturing the
effects of excluded variables. It is suggested shratlar future research should include
these absent variables in order to formally asaegseparate and interactive

contributions they may have.

Kingham, Dickinson and Copsey (2001) indicated ti#tiin companies where the
majority of employees drive to their place of waakwillingness to use alternative modal
forms is evident, however this is mediated by teecgption that these alternatives are
not viable. The article tends to make assumptiocoms their findings which are
unfounded, stating that 'on the face of it, pealdlenot seem particularly interested in
cycling as a form of commuter travel’, despite presly stating high rates of bicycle
ownership and respondents perceived barriers toQrse of the aims of the research was
to investigate whether people can be moved ouhef tars to other more sustainable
forms of transport, however only a questionnairengployed which fails to provide
ecological validity, since it has been shown thaatpeople say they would do often fall
to match what people actually do (Armitage and @onR001). This highlights the need
for studies into sustainable transport behaviomradve into the field and investigate

behaviours as they occur with a focus upon why tieeyr.

In contrast to the personal attraction of car tisere is a milieu of factors influencing the
propensity to cycle. Wardman, Tight and Page (2@@mmulated a predictive model of

cycling behaviours on the basis of revealed prefsge (RP) and stated preferences (SP).



The undertaking of research was thorough, disnggsie-existing data bases such as the
National Travel Survey due to the absence of aodtservice quality data of travel

modes which individuals did not select. Insteadrdi@an et al (2007) opted for primary
data collection in order to address these weaksgssaducting surveys in Leicester,

Norwich, Hull and York.

Prior studies (Cervero and Duncan, 2003) have tegtieasignificant effect of
topography on cycling adoption, however this sttadled to discern an effect of this well
established behavioural determinant. It is thounghabsence of an identifiable effect was
due to each sample location being relatively Wdhilst they found that socio-economic
variables had a statistically significant influerafenode choice, age and income level
did not seem to have an impact, suggesting thdingyas a mode of transport is suitable

for a diverse population.

Another issue which needs to tackled in addreg$iadack of bicycle use is the
perceived social status of cyclists themselvesulver of studies report general public
respect towards cyclists as low, exemplified byu@at et al (2000) study exploring the
public televised ridicule of cyclists in Chile.Has been shown that if ones perception of
a certain 'type’' of person, for example a cydishegative the behaviours conducted by
that ‘type’ of person’, such as cycling, are unijike be carried out by those holding
negative beliefs. This effect was concisely illagtd in a study by (Heddad, 2005)

regarding people's perceptions of a recycler.
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Personal vehicles are more often than not intratisidinked with feelings of
convenience and independence, resulting in psygloalbresistance to the adoption of
alternative transport methods. Drivers hold seveoailtive attitudes regarding the
individual advantages of car use, whereas theygsss®latively little negative attitudes
linked to the collective use of cars resulting @mgestion and pollution. Therefore in
order to effectively change behaviour, focus mesplaced upon changing attitudes and

perceptions gradually, whilst introducing and enmaging the alternative behaviours.

Urban motorways have accelerated the trend of meneof people from the cities to the
suburbs, resulting in a dramatic jump in commutiggances, which unfortunately
renders many unable to use transportation alteesato the private car. The relationship
between spatial layout and people's travel behawvibas come to the fore over recent
years (Ewing and Cervero, 2001). Research hasatatidhat spatial configurations and
characteristics of the proximate area can fadaditdthinder pro environmental transport
behaviours. Planners are beginning to take thigente on board, with an increasing
number incorporating the promotion of sustainatdedl in their designs. This involves a
number of considerations including accessibilittjan-space models, and integration
with daily lives. However, Dijst, de Jong and VackE2002) report that 47% of people
still use their cars despite being in a positiosubstitute more environmentally friendly

alternatives.

Neighborhood physical structure has also been imgieed in peoples decisions whether

to cycle. This is distinctly related to the modptrenomenon of New Urbanism and

11



Compact Cities in the US and Europe respectivelyadl been shown that living in
higher density, mixed use neighborhoods is assatiatth reduced car use, in contrast to
low density, suburban settings (Cervero, 2002). elew, Van Wee et al (2003) argues
that this effect is confounded by the fact thatgdeavith a predisposition towards a
certain type of travel "self-select” residentiatdtions which are likely to support pursuit
of their preferred mode. Thus, correlations betweeality and travel behaviour do not
reflect direct causality but a complex interplayseferal factors. Boarnet and Crane
(2001) refer to this phenomenon of matching tréetlaviour and urban form as
residential self-selection. Schwanen and Mokhtarian (2005) investigatedahgsiment

by assessing whether locality mismatched indivisiti@vel more like those in the
neighborhood they have ended up habitating, orrekélents in the kind of
neighborhood they would have liked to have livedTihe former outcome would suggest
that the effects of the built environment can oast@ersonal predispositions, with the

latter outcome suggesting the converse.

The analysis confirmed their expected outcomedhed individual preferences tend to
overshadow the potential conditioning effects @f $ppatial environment in shaping their
travel behaviours. However, this trend appeargvense for mismatched suburbanites

whereby the environmental conditioning influencesvgil.

The study sample was extensive covering 8000 rahdsetected households across

three neighborhoods in the San Francisco Bay A&&h% response rate was yielded,

resulting in the analysis of 2000 surveys. Factalysis was utilised in order to identify

12



six dimensions based upon attitudinal statemetdseceto travel. Only the pro-high
density dimension is discussed in detail with tinecsural coefficients provided, of
which one item has a value of -.323 which is belb&yrecommended .4 cut off point,

calling into questions the validity of the otheeidified constructs.

Within the same avenue of research Rodriguez and2li94) explored the relationship
between non-motorised mode choice and the locaipalyenvironment. Attributes such
as topography, residential density and the avditploif cycle/walking paths were taken
into account, concluding that each had a margifalence upon travel mode choice.
This extends the findings of Ewing and Cervero@)(@9 research concluding that
attractiveness of non-motorised choices was aifmaif travel cost and time alone.
Rodriguez and Joo's inquiry (2004) suggests tleiniegration of natural and built

environment data aids the predictive power.

In a similar study Greenwald and Boarnet (2000pregal increased bicycle use in the
presence of mixed land use, and high populatiositieat both the departure and arrival
points. In contrast regression equations attemptmedict travel behaviour from direct
measures of street network attributes, have preaamtly failed (Crane and Crepeau,
1998). As with a great deal of academic literatiRegdriguez and Joo's sample group was
drawn from the university population, and henceegalisability of the results are
somewhat restricted. Additional limitations incluthe classification of students as a
‘commuter' population (many student have only 2i&stdn campus each week), and the

failure to collect data concerning parking permitnership within the sample. Further
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research into the role of the physical environmgran sustainable travel behaviour will
help constitute the empirical and theoretical fatmahs upon which town planners can

anticipate the effectiveness of their interventions

The effects of weather and climate have also beesstigated, alongside the assumption
that unpleasant weather deters cycling. Weathattittons such as rain, wind, and
‘'extreme’ temperatures are thought to add a negaliyment to both walking and cycling.
A diary study conducted by Hansen (1975) compagedrded weather conditions with
the occurance of discretionary and commuter cyigs,tconcluding that discretionary
trips are more affected by weather conditions. Gealclimate affects have also been
identified with a typical trend for the number aps taken by bicycle to decline over
winter, with a resurgence in spring. Nankervis @Q@vestigated cycling habits

throughout the year on university students studginiglelbourne University in Australia.

Day to day weather variations caused little vatighiexcept in exceptional
circumstances. However, when combining the thremehts of weather into a single
variable, a significant relationship arises (Pe@ss® = -0.348). It is however evident
that other significant variables of weather haverbeverlooked, for example humidity

levels.

Nankervis (1999) identifies a number of confoundmgables in relation to his sample

group suggesting that social factors such as nmtaiargto vehicle licensing age amongst

first year students may have elicited a reductioayclist numbers independent of

14



climate factors. The researcher also makes assomsptegarding the favorability of
weather conditions for cycling, based upon persopalion which may not hold true for
the general target population. The methodology hiciwthe weather scores regarding
wind, rain, and temperature were constructed isalish assuming that the power of each

element and classification groups is equal.

Financial incentives are prominent as a reliabigtatyy to increase the number of
employees adopting more sustainable transport l@lvav Kingham et al's (2001)
research found financial rewards would encouragequarter of car commuting
respondents to cycle instead of drive. Wardmanh @097) found that simply offering a
£2 daily incentive would increase the proportioreofployees willing to cycle three fold,
decreasing car commuting trip by 13%. Unfortunatkéy/provision of frequent monetary

rewards is beyond the realm of this study, mostikly tb temporal constraints.
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2.3 Challenges facing sustainability through cycling

Whilst some argue sustainability is related solelthe economy (Pearce and Warford,
1993), others place greater weight upon environatéattors (Daly, 1991). According to
the World Commission on Environment and Developn(887), sustainability is
described as developments that meet the needs pfésent without compromising
future generations’ abilities to meet their ownaeeNithin Europe, the Charter of
European Cities and Towns Towards Sustainabil®@41 cited in Greene and Wegener,
1997) clarified the objective as the achievemersaaial justice, sustainable economies,

and environmental stability.

Within the UK, cycle traffic has dramatically dewdd over the last fifty years from 23 to
4.5 billion passenger kilometers. Similarly, thees been a decline in the proportion of
people commuting to work by bicycle dropping frorB% to 2.9% between 1981 and
2001 (Parkin, 2003). Internationally, in other deped countries, this percentage is even
lower, with the US and Canada reporting betweeg d% and 2% of urban trips being
made by bicycle. In contrast, much higher leveésraported in some regions of Northern
Europe, with 28% of urban trips in the Netherlahdsg made by bicycle (Pucher and
Dikkstra, 2003). Due to this discrepancy, and ter encreasing emphasis upon the
environmental impacts of private car use, manyllagghorities within the UK (46%)

now have a cycling strategy in place, often in aiddiwith a Cycling Officer post

dedicated to promoting cycling development. Sueynty Council (2003) currently

16



has plans to assist the promotion of cycling thiothge expansion of cycle networks from

470km in 2001 to 4,000km by 2016.

Evidently this is not enough, reflecting by thdifeg of government initiative National
Cycle Strategy which intended to double the nunabérips cycled between 1996 and
2002, and double this again by 2012. Failure totrireeprojected goals has resulted in
softening of targets (Transport 2000). Some atteibe sluggish adoption of cycling to
local authorities inability to provide the necegssuipport due to lack of funds, and/or

knowledge about effective interventions.

This drive to boost the adoption of cycling behavsoperpetually faces a struggle due to
a dearth in research dedicated to understandindiskheepancies in desirability of cycling
compared to motorised transport. Yet there isnareasing demand for the evaluation of
intervention measures and related schemes, in @frtheir potential to motivate cycling

behaviours.

However, over the past thirty years bike sales laaeased resulting in 32% of people
owning a bike in 1995, in contrast to 14% in 19Z&wler, Ness, Cope, Davis, Insall and
Riddoch, 2003). Yet it is evident that over the sgmriod the number of journeys cycled
has declined. Evidently many people are in possessi bicycle, yet do not utilise it,
suggesting many people wish to cycle but sometling,combination of factors
prevents the transition from intention to actuatipgpation. This is reflected in Kingham

et al's (2001) survey based study which reportedthwds of respondents owning
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bicycles, and living within reasonable proximitywork, yet 97% of respondents
conducted the daily commute by car. This did howesduce to 88% for a comparable
company which did not provide company cars. Bo#itainces offer support for the
argument that individuals simply use private vehichvel through default and this effect

is further amplified in the provision of companysa
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2.4 Thetransactional model of behavioural change applied to cycling

Gatersleben and Appleton (2007) recognised thatiohehls willing to contemplate
cycling are not one homogenous group, but rathedestinguishable using Prochaska
and DiClemente's (1984) model of behavioural chaBgedies exploring cycling
attitudes have predominantly distinguished betwaetists and non-cyclists, though
Bergstrom and Magnussen (2003) indicated that & maiotle classification system may
reap more reliable results. They proposed theentst of four distinct groups: year
round cyclists, summer only cyclists, infrequentlsts, and never-cyclists, each of
which was discriminable by their attitudes and pptions of cycling. This effect may be

comparable to individuals personal progress (doilgtg within behavioural change.

Prochaska and DiClemente's (1984) behavioural ehargglel breaks down change into
a series of progressive stages, rather than vielghgvioural transitions as a single
event. Five stages were proposed over which indalglboth progress and transgress:
precontemplation, contemplation, preparation, acéiod maintenance. Typically the
model has been applied to the termination of umdels behaviours such as smoking and
condom use within the realm of health psychologmil@rly, it may be applicable to
aiding the understanding of travel behaviours gteoto inform policy makers of more

effective interventions.

Gatersleben and Appleton's (2007) study incorpdrbtgh a survey of commuter

transport choices, and a two-week period in whigtiigipants cycled to the University of
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Surrey (where they were either staff or students))their experiences recorded. The
survey identified people within each stage of tekdvioural change model, with those in
the precontemplation stage citing personal barraard those in the contemplation stage,
structural barriers to cycling. Content analysiswaed to explore the perceived personal
and structural barriers which concluded five catesgoby which respondents may
progress closer to the action stage of behavialvahge. Unfortunately one of these
categories was 'under no circumstances'’, howeeesttiers were 'better weather and

terrain’, 'better and safer facilities', 'liveds#o’ and 'fewer work/family commitments'.

Prochaska and DiClemente (1984) suggest that ohaN$ can be encouraged to progress
from contemplation into action via the developmeintpecific action plans. Gatersleben
and Appleton (2007) put this theory into practicetigh participant pledges to cycle into
university for a two-week period. None of the 22tggants had previously cycled to

the university in an attempt to ensure that eaale wethe contemplation stage. Whether

recreational, or other commuter cycle use (i.et fr@e jobs) occurred is not discussed.

At the end of the trial 95% of the sample repoeagbying the experience emphasising
the sense of achievement and being independenttfretnoubles of motor vehicle
traffic. Ambient factors including bad weather atatkness were mentioned as negative

aspects.

The researchers acknowledge limitations of themmm@a group having been drawn from

an academic population, and the universities gnesml plans may have made
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participant behaviour less comparable to otherrasgdions. Nonetheless, the successful
identification of numerous distinct groups basedruthe stages of behavioural change
have important implications for targeting cyclinglipies. An overt commitment helps
people progress into action which offers the paaifdr habit formation. Of the 22
participants in the active component of Gatersledreh Appleton’s (2007) study 18
intended to continue cycling regularly. Prochanskal (1994) suggests this effect can be

further endorsed through the use of feedback acidlssupport.
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2.5 Therole of feedback upon pro-environmental behaviours

Feedback has shown to be more effective than madmmampaigns. Staats, Wit and
Midden (1996) evaluated the effects of such a cagnpalated to global warming, and
found that although it raised general awareness\beural changes were not evident.
Overall, the provision of educational campaignseeds in the provision of knowledge
about the concerning issue, but does now necesseette the desired behavioural
changes. It is due to this issue we turn to thepaoatively more reliable effects of

feedback.

There is a dearth of studies investigating thecé$fef feedback upon pro-environmental
behaviours, however, a simple experiment determieedback effects on improving
solid waste reduction and recycling performancea stadium construction site in
Australia (Lingard, Gilbert and Graham, 2001). Hesek was provided using display
posters. The already high resource use efficiempyoved from 97.6% to 99.3%,
however this was not sustained over time. Typicaibnstruction work rewards fast
workers with payment often being given on a piexte basis, or bonuses offered for
early completion. Consequently the practical logssand personal inconveniences of pro
environmental behaviours are likely to be deteresrtugh to disengage (Vining et al,
1992). Evidently there is a fundamental theoreficxablem with the application of
environmental waste management on constructios witéch do not encourage or

endorse the required behaviours.
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Abrahamse et al (2007) provide a thorough accotifgsalback effects upon household
energy related behaviours. Since households witl@iJK account for 15% of total

greenhouse gas emissions they are key target éoggconservation.

An impressive sample of 189 households were us#tkicity of Groningen in the
northern part of the Netherlands. Online questigesavere completed by both the
control and experimental groups. Through the useresource such as the internet,
feedback of household performance can be providéd dpbnveniently and
instantaneously. A repeated measures analysigiainea was conducted on the energy
use changes throughout the study for each growgalieg a marginally significant main
effect across the 5 month period for all groups (p8). The interaction effect of group
was not significant when accounting for all enengg measures. However, for direct
energy use (gas, electricity and fuel) the intetieengroups saved significantly more, but
unfortunately a significant difference was abseztieen the two experimental

conditions: non-comparative feedback and compard@edback.

Other studies contest that there is an effectedifack (Siero, Bakker, Dekker and Van
den Burg, 1996; Staats et al, 2004) which the ptestedy may have failed to elicit due
to the absence of communications between the gréigsever, if studies investigating
the differing effects of non comparative and corapige feedback allow communication
in the comparative condition it becomes imposdiblattribute any effects to the

comparative feedback alone. This is because ealgmtinew variable of social
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communication has been added which may indeedebestiise of the effect. Such

subtleties in experimental design must be well icered and justified.

Not uncommon for longitudinal studies, there wasibstantial attrition rate.
Additionally, it was found that due to technicaffidulties several households had
received incorrect feedback which may have causeitjpant dissatisfaction and
consequently drop-out. A large within groups vacewas also reported, and as such a
larger sample size would increase the statistioalgp of the analysis. Brandon and
Lewis (1999) point out that this issue is not unomon, and is largely unavoidable in

energy conservation research.

Siero et al's (1996) study was also conductedarNstherlands within two units of a
metallurgical company. Energy consumption feedhaa& provided to each unit, one
unit receiving non-comparative, and the other caapge. The results clearly showed
that those in the comparative feedback conditimedaignificantly more energy than
those who only received information about their gvenformance. The absence of a
control group prevents baseline level comparisbiog withstanding, behavioural change
took place despite attitudinal changes contradidiire traditional 'attitude-to-behaviour'
perspective that changes in attitudes and intesiian essential prerequisite for
behavioural change (Ajzen, 1991). Comparativeldaell alone presents a powerful

strategy for changing the behaviour of employedhiwian organisation.
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Though the two unit were similar in function andmayee demographics, there was a
substantial difference in size between the basiddack unit (n = 135) and the
comparative program unit (n = 50) which could hpeéentially had a confounding effect
upon the study outcomes. For instance, it is ptesiat the lesser populated of the two
units experienced greater group cohesion, and edabbre effective supervision of
energy related behaviours. Despite this, the rekesas conducted diligently, reporting

cronbach's alpha reliability measures for eachtcocisapplied.

The effectiveness of group feedback could be cabgédo distinct mechanisms.
Individuals with a competitive predisposition mighew the relative performance of self
to others as an opportunity to compete and outpartbe rest of the group.
Alternatively, the apparent activity of the restloé group may create a salient social
norm in favor of the given behaviour, resultingself involvement in accordance with

social identity theory (Tajfel, 1978).
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2.6 CONCLUSION

It is evident that our current behavioural choigh as the ways we choose to travel,
are having a negative impact upon our environmieigt.also clear that despite this
knowledge, personal vehicle use is still increasprgnarily due to the conveniences
which they provide. People are also resistantterrative modes due to perceived

personal and operational barriers.

However, it is vital that research continues iitt@ promotion of alternative travel means
in order to promote sustainability. Research mestifdertaken into effective
interventions aiming at reversing the trend of dased cycling. Such research can

inform government policy and assist National Cy8letegy targets.

It has been shown that both specific action pland,feedback increase the adoption of
proenvironmental behaviours, though these haverriman explored in parallel.
Additionally, it is hypothesized that both will alde progression of individuals through
the stages of behavioural change. Cycling expegiatgn predicts changes in cycling and
cyclist attitudes and perceptions. This study dngvestigate these roles within a more

population representative sample.
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3. RESEARCH QUESTIONS

* Does cycling experience change individuals attisualed perceptions towards

cycling and cyclists?

» |s feedback effective in promoting cycling behavgwver and above overt

short-term commitment?

* |Is comparative feedback more effective at promotyding behaviours than

non-comparative feedback and no feedback?

* Does the frequency with which feedback is providedelate with the extent to

which cycling behaviours are adopted?

» Following the intervention had people progresseithéoaction, or maintenance

stage (follow up questionnaire)?

Subsiduary points:

» As previous research suggests, are males morg ttkah females to cycle?

» Does the provision of a company car affect thdyikeod to cycle?

» Does the individuals perceived difficulty of liketycling terrain affect cycling adoption
» Are those exhibiting strong car attachment lesslyiko cycle?

» Are mismatched urbanites less likely to cycle?

27

-~



4. EXPOSITION

4.1 How theresearch will beundertaken

The study is similar to Gatersleben and Applet@(97) in that it encourages
progression from the contemplation stage of behaglahange into action (Prochaska
and DiClemente, 1984). However, it shall be lessnisive in order to assist recruitment
and retention rates, and offer a more easily applecsolution to changing transport

habits within organisations

The commute to work is often the focus of manygpant studies since it is the most
significant contributor to rise in road use. TheThE(1998) also report that commuter
journeys account for over 1,300 miles per yearnmdividual. Consequently, the
commuting market will be targeted in this study tués representation as the main

proportion of trips, often at times when congesi®worst.

Ideally, within the study all participants wouldveeequal opportunities to cycle. It would
therefore be helpful if each individual lived witha cycleable distance from their place

of employment. Previous studies have also usedth&basis for recruitment, though
vary of their distance criteria as 'cycleable’. Waen, Tight and Page (2007) suggested a
maximum of 7.5 miles (12km), whereas Gaterslelmeh/gppleton (2007) settled on 5
miles (8.05km). Unfortunately, difficulties of paipant recruitment are likely to prevent

much selectivity over this variable.
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Local businesses’ and organizations are approaohadler to recruit participants. This
will mostly be through office emails and bulletindrds. The study targets individuals
who own a bicycle, but do not use it as much ag w@uld hope. They are then asked to
sign a pledge to cycle as much as they can ovaea tveek period. Each participant is

provided with a cyclometer in order to monitor thaiogress.

There are three experimental conditions. The cbotnadition simply is the pledge
alone, and experimental questionnaires. The feédt@uditions are split into two, non-
comparative feedback and comparative feedback.t@@uesires and feedback shall be
provided using a website which participants logmrlrhe non-comparative feedback
participants, in addition to the periodic questiames, will be presented with personal
feedback on their own performance. In contrasaddition to the questionnaires, the
comparative feedback participants will be ableack their own performance in relation

to others within their group.

The cycling period is projected to be three weeksg)) with a questionnaire about their
cycling related attitudes and beliefs each wedhk]itay four questionnaires. The extent to
which people cycled, and their related attitudevad perceptual changes will be explored

in relation to which group they were placed.

Van Houwelinger and Van Raaij (1989) found thaadidition to feedback being

effective in encouraging energy conservation, tieeenfrequently the feedback was

provided, the greater the effect. Therefore thiggshall also investigate whether there
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is a relationship between participant performamagtae frequency with which they

logged on to view the online feedback.

Whether participants have progressed into the mia@mtce stage shall be explored using

a follow-up questionnaire of their current cyclingpbits.

4.2 Anticipated problems

As touched upon earlier, the predominantly studaniples in transport research, gained
through opportunity sampling, can be problematitenms of the ecological validity of
findings. Often, being a student means a willingrteswalk a bicycle through default
due to lack of funds to own and maintain a motdricle. Many studies, including
Rodriguez and Joo's (2004) research, assumeeaihative transport modes as being

available. Clearly this is unlikely to be the cagthin student samples.

This study therefore aims to recruit participanteovare not students. Although this is
beneficial for the research outcomes, implicatiang applications, it is however
problematic in terms of obtaining numbers easflyit broved too problematic to recruit

all participants externally, university staff artddents may be approached.

Gender is often cited as an influential factorhia propensity to adopt more sustainable

transport means, with females typically cyclingsl@dS Federal Highway
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Administration, 1994). This has been attributeéatoily and life cycle responsibility.
Likewise, age has been shown to deter bicycleesgecially within older generations
for transport modes requiring a certain level dfiggand physical fitness. Due to this
effect being most prominent in individuals enterihg late stages of life, this studies
commuting sample are all under retirement age tlawmsiage should not be a concerning

factor.

Abrahamse et al's (2007) research into reducingédtmld energy use found that
behavioural changes were particularly marked flatirely low cost behaviours in terms
of effort and time. They were unfortunately leszly to adopt behaviours associated
with high effort and time costs, including the retian of motor vehicle journeys. This
effect might arise once again exhibited by a gdmehactance of participants in the study
to cycle. What's more the study is being conduatettie UK characterised by a more
challenging terrain than the relatively flat com®of the Netherlands. However, such an
effect would be largely unavoidable and would gtithvide useful information related to

the difficulties of changing people's ingrainedsaiahabits.

Personal goal setting has also been shown to semerformance (Siero and Van
Oudenhoven, 1995). Although no direct goals areatsed in the study, participants may
set their own. A post-hoc analysis upon the effédtelf reported personal goal setting

could be conducted in order to identify any sigrafit effects.
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4.3 Competing or alternative explanations of findings

In some instances comparative feedback has beed towbe antagonistic to the
encouragement of target behaviours. Dakin and Asomin(1981) reported that in the
case of continuing bad performance people tenddaaomparison with people who

are performing better. The become demoralised, timated and exhibit cognitive
dissonance between their original intentions anmdeot behaviours. It is possible this
may preventing significant differences emergingMeein the two feedback groups. There
is little that can be done to prevent such an gffemvever related participant feelings
shall be explored in the comparative feedback ginwgrder to identify any potential
cases. However, this in itself is also problemdtie to the social desirability effect

people are likely to be unwilling to present thelwsg as 'spoilsports’'.

Prior research into sustainable behaviours (Mckeiohr, 2000) have emphasised the
need for tailored interventions targeting persamalrt fallings or barriers to change.
Unfortunately this is beyond the scope of the prestudy, however provides an
interesting stimulus for future research sinceitibernet is an ideal medium for tailored
interventions since if offers the potential to teéarge numbers of people, to readily
provide custom made information and electronic lieed# to users. In fact, such
applications are already available to monitor hbokkenergy use, for example the

electricity and gas company e.on’s provision ofrgpefficiency reports for customers.
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