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Abstract
The road accident statistics show that the numbkitled and serious injury (KSI)
accidents involving powered two wheelers (PTWhigéasing. The UK
Government, in ‘Tomorrow’s roads: safer for everyofDfT, 2000) set a target of
reducing overall KSI by 40% of the 1994 to 1998rage by 2010, yet for PTW the
KSI has shown an increase of nearly 9% a year leti696 and 2002. Some form
of intervention is needed to reduce the KSI rate.give any intervention a high
chance of success, it has to take into accounidbes themselves and be based on an
understanding of behaviours; that is an understanali the goals of riders. This
thesis explores those rider goals, and utiliseeFsiltask homeostasis theory and
Csikszentmihalyi’s theory of flow to develop an enstanding of the interaction
between risk and rider goals.

The research finds that riders ride because thgy én but they do not necessarily
enjoy the risk involved. The research also firidg there are two types of enjoyment:
one based on rush and the other on challenge.rRatétudes to risk also vary, with
three risk profiles being proposed - risk advens#, acceptors and risk seekers.
Comparisons of rider and driver enjoyment typesnaade, indicating that riders and

drivers differ.

The research is used to develop principles of wetaions, with the aim of guiding
future research and reducing KSI figures.
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Chapter 1 — Introduction

“Biking — Anything else is just transport”
www.ukbikeforum.com1.1 Introduction
The objective of this chapter is to give an insiigid the world of Powered Two
Wheeler (PTW) use, and thus allow those who daidetto gain a better
understanding of the material within this thed®ginning with the basics, what is a
motorcycle, or PTW? The online encyclopaedia, \fWdda defines a motorcycle
thus:
“A motorcycle is a two-wheeled vehicle powered byagine. Motorcycles are
one of the cheapest and widespread forms of metbtransport for many parts
of the world. On a typical motorcycle the operatds astride the vehicle on a
seat, with their hands on a set of handlebars &edr feet supported by footpegs.
When the bike is at rest, the rider puts one ohlfeét on the ground, because the
gyroscopic force that keeps a moving bike up iab€ngine speed is
controlled by twisting the throttle on the rightisihandlebar grip with braking
being controlled with a hand-lever and foot ped&hifting of gear ratios is
controlled by operating a foot lever with the clhuteeing operated by a hand

lever. Steering is accomplished by trained appiarabf slight turning of the
handlebars and lateral shifting of the riders weii{(\Wikipedia, 2006)

After giving an overview of the thesis, the chamtensiders the history of PTWSs,
from their early invention up to the machines afap and then, after this historical
review; a brief description of the various typedikfes available is given. A section
is devoted to the skills needed to ride a bikeis Thintended to give insight of how
to ride and therefore a better understanding ofthterial that follows. There is a
section on what is required to get a British licet ride a PTW to give an
appreciation of the process that potential ridenstrgo through in order to ride PTWs
on public roads. Finally the chapter explores'iiieer image’ by looking at how
others view PTW users and their portrayal in thelime

1.2 Overview of Thesis

This thesis examines the reasons why people makehibice to ride Powered Two
Wheelers (PTWSs) on public roads, despite the contyrtueid view that this is a very
dangerous mode of transport. To that aim thisshetl ask the questions:

» Who are PTW riders and why do they ride?
» What are the goals of PTW riding and how do ridsrise to attain them?
» How do these goals relate to risk?

35



» How can an understanding of rider goals be usel¢velop interventions to
improve PTW rider safety?

1.3 A Brief History of Powered Two Wheelers
1.3.1 Early Days

When was the motorcycle invented and by whom? iBhi®t an easy question to
answer as, unlike most inventions, the motorcyalenot be traced back to a specific
person who had the idea. Towards the end of@8eCentury, many people
investigated the idea of replacing humans on plsishvith an alternative power
source. American Sylvester Howard Roper hasiemad&inventing the first
motorbike with his steam-powered machine in 18@®Wyéver it is more generally
accepted that Germans Gottlieb Daimler and Wilhelaybach designed the first real
motorbike in 1883 when they attached their fouolstrengine to a pushbike (Noss,
2006).

With motor-powered transport came legislation; ekds and drivers having to
comply with the 1865 Locomotive Act (amended 1878his restricted ‘horseless
vehicles’ to a maximum 4 mph, and only 2 mph wittiwns. This act also required
each vehicle to have three drivers, two in the aleland one in front waving a red
flag, hence this piece of legislation is often redd to as the ‘Red Flag Act’ (Devon
and Cornwall Safety Camera Partnership, 2003)e Nibtor Car Act of 1903 raised
the speed limit to 20 miles per hour and bannedepeavtwo-wheeler passengers

from riding side saddle (The Wolverhampton Hist&rideritage Society, 2002).
1.3.2 The Twentieth Century

By the 1900s so many companies were manufactuoagped two wheelers that the
future of motorcycling was looked assured, yetBh&ésh magazine, Engineering,

described motorcycling as:

‘a form of entertainment that can appeal only te thost enthusiastic of
mechanical eccentrics... We think it doubtful whethe motorcycle will, when
the novelty has worn off, take a firm hold of palfi¢ivour.(Chadwick, 2005)

In 1904 over 25,000 PTW were registered in Englgnolving to over 60,000
by1907. This growth continued so that in 1913t pusor to the start of World War
One, the number of registered machines in Englapped the 100,000 mark. It was

not only in Europe that the motorcycle industry wedsancing during the years just
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prior to the war. In the United States of Amerie@r 200 companies were producing
more than 70,000 bikes a year (Chadwick, 2005)erAhe war ended, Germany was
restricted in what it could manufacture. Compasiwgched from manufacturing
items that could have military use. Bayerische dden Werke AG, or BMW, was
one of these companies who moved from making direregines to motorcycles
(Total Motorcycle, 2006).

Motorcycle production continued to increase inltheted Kingdom to a peak of
147,000 in 1929, but the great depression of tl3®4 put many manufacturers out of
business. The companies that survived did so snhinmarketing more expensive
and innovative machines. PTWs shifted from beiheap form of transport to an

enthusiast's hobby.

The Second World War, like the First, had a markect on companies who
manufactured powered two wheelers. Many moveduymtooh away from bikes to
aid the war effort, and never switched back (Thtatorcycle, 2006). One of the
major changes after the Second World War was feeafi Japanese manufacturers.
Honda, who are today’s largest PTW manufactures, started in 1948 by Soichiro
Honda (HondaBikes.Net, 2006). The Japanese maleraydustry, through good
marketing and innovative design, made powered tleelers available to all and not

just a small group of enthusiasts.

Today’s modern powered two wheeler may look sintdegarlier machines, but in
terms of performance and sophistication they h&aamged significantly. Most
powered two wheelers are now designed for a spqumifipose. The next section

discusses some of the main types and their chaisis.

1.4 Types of Powered Two Wheelers
1.4.1 The Sports bike

The sportbike is essentially a consumer versiam maice track bike and tends to be a
lightweight, high-powered, very fast machine witle tider position leant forward to
minimise wind resistance. There has recently lzeenluntary agreement amongst
manufacturers to limit the top speed of these bike3)0km/h (186 mph) (Ridley,
2006). Examples would be the MV Augusta F4 100gufe 1.1) and the Kawasaki
ZX-9R

37



Figure 1.1 MV Augusta F4 1000

Reproduced with kind permission of John (www.bikéshao.uk)

1.4.2 The Tourer

This PTW’s purpose is for high mileage riding asdherefore designed with rider

comfort in mind. The rider has an upright seapogition.

Figure 1.2 BMW K100

Reproduced with kind permission of Owl Research Ltd
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These bikes are often designed so that they cay cansiderable luggage. The
requirements of the engine are also different & ¢ a sports bike with the Tourer
being designed to do a lot of mileage easily, heheesngine will generally be lower
revving and designed for higher mileage. Thesed#@so tend to be heavier than the
Sports bike. Examples are the Honda Pan-Europshtha BMW K100 (Figure 1.2)

1.4.3 Sports-tourer/All rounder

This type of bike is a blend of Tourer and Sporalowing long distance riding at
higher speeds with the emphasis more on performaggamples would be the
Kawasaki GPZ500S (Figure 1.3) and the Yamaha FZ&6@6ér.

Figure 1.3 Kawasaki GPZ500S

Reproduced with kind permission of Owl Research Ltd

1.4.4 Classic/Custom/Cruiser

Generally these machines are in the style of Araerliikes from the 1930s through
to the 60s. These are normally big engine bikét tive rider sat in an upright
relaxed position and the feet in a more forwardghaent than on other powered two
wheelers. These machines often have no fairindpbsiof chrome. Examples
would be the Harley Davidson V-Rod, Yamaha V-Staigure 1.4) and the Kawasaki
VN1500 Classic.
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Figure 1.4 Yamaha V-Star

Reproduced with kind permission of Owl Research Ltd

1.4.5 Off road/Trail

Off road machines are designed for riding througigh, muddy and uneven
countryside. They have bulky tyres designed taygeton muddy surfaces and front
shock absorbers with a lot of travel to compengateough terrain. These machines
are not geared for top end speed but for torqueantples of this type of bike are the
Suzuki DR-Z400S and the Triumph Tiger (Figure 1.5).

Figure 1.5 Triumph Tiger

Reproduced with kind permission of Owl Research Ltd
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1.4.6 Moped/Scooter

Mopeds and scooters are normally at the lower étitecengine capacity, but there
are now scooters that have significantly higher gotvan a few years ago. Mopeds
have an engine size of less than 50cc, and mustdavaximum speed of no more
than 50km per hour. An example of a moped woelthe Yamaha FS1-E, and of a
scooter the Honda SCV100 Lead Scooter (Figure 1.6)

Figure 1.6 Honda SCV100 Lead Scooter

Reproduced with kind permission of Owl Research Ltd

Although there are a variety of bike types, thedamentals of riding PTWs are
similar for all. The next section gives a briesdeption of the riding process,

highlighting some main differences between ridifig\ and driving cars.

1.5 Basics of Riding a Powered Two Wheeler

Although powered two wheelers and cars are goveoneBritish roads with the same
generic set of legislation, albeit with some spedafauses, the riding of a PTW is
very different from driving a car, varying in suabpects as the position of the

controls, safety equipment and the control skideded.
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1.5.1 Safety Equipment

When a person drives a car the major protectigivisn by the vehicle itself. Modern
cars have crumple zones, various air bags andrjaict protection amongst their
armoury to protect their occupants (Cars Direc3)0 The PTW rider does not have
anywhere near the level of protection offered toaz@upants as very little can be
built into the PTW to protect the rider. Leg puite's, which prevent a rider’s leg
being caught between the bike and an object, isthecommonly available safety
feature for the bike (RoSPA, 2001). There has Iseeme development carried out
into a form of air-bags for PTWs, Honda'’s versisrsihown in Figure 1.7 (Honda,
2006).

Figure 1.7 Honda Airbag System

Reproduced with kind permission of Owl Research Ltd

The majority of the protection afforded to a PTVémusomes from the protective
clothing that the rider wears, but the only compulpiece of safety equipment is the
helmet (DfT, 2004b) which must comply to an appiater British (BS) or European
(CE) standard (TC, 2005). Study after study hasvehiat wearing helmets does
save lives (for example see American College of&ams, 2004; Branas & Knudson,
2001; Kraus, Peek, McArthur & Williams, 1994). Taoimer parts of safety equipment
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that can be worn include gloves, jackets, troudsrsts and back protectors
(Unwished Legacy, 2005). This equipment is desigio absorb the forces of any
direct impact as well as to be resistant to weaukha rider slide along a road after
an accident. The amount of force that equipmemtatesorb is limited, and in the

case of most accidents, it is the rider that take$runt of the force.
1.5.2 Bike Controls

The controls on a bike need to be positioned irag that allows easy use; therefore
the majority of the controls are situated on orrriba end of the handlebars with the
exception of the gear change and rear brake, warietioot controls. The majority of
powered two wheelers have separate front and rake$, with the front brake being
a hand-operated lever on the right hand side oh#imellebars and the rear brake being
a foot operated lever that is activated with tigltifoot. Figure 1.8 shows where the

standard positions are for the main controls.

The clutch, in the form of a pull lever, is situdten the left hand side of the
handlebar. The other controls on this side ardipoed so that the left thumb can
operate them and include the horn, hi-beam lightro passing lights and indicator
control. The indicator control on a powered twoeeler differs from those found on
a car in two significant ways: firstly indicators dot auto-cancel so a rider must
always be sure that they are cancelled so as rsein false intentions to other road
users (Begin Motorcycling, 2006b); in their operat the indicator is turned on by

moving the button to the left or right and it isicalled by pushing the button in.

The controls found on the right hand side of thedtebars include the front brake
and the throttle control. The front brake is d peuer while the throttle operates on a
twist-grip principle - that is the handgrip is ttad to alter the amount of throttle
being applied to the engine, clockwise (towardsrither) for more throttle and anti-
clockwise (away from the rider) for less throttl@he button, used to start the engine
Is also situated on the right hand side of the ledoadls along with the emergency
engine stop switch, which can be used to kill thgime quickly if needed. The

on/off controls for the lights are also placed bis side of the handlebars.

The left foot is used to change gears by pushiaddbt operated lever either up or
down. PTWs have a sequential gear box, that is gear is selected in turn and gears
cannot be missed; for example to get from secorfiduxth, third gear must be
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selected. Generally pushing the level down wikkska lower gear and pushing it
upwards will select a higher ratio. Neutral isiated between first and second so to
place the bike into first from neutral the geareleis pushed down, then to move into
second the level is moved upwards, and then umagaihange into third, hence a six
speed gearbox will often be referred to as one dovenup. The right foot is used to
work the rear brake by depressing it; the hardsrdepressed the harder the brake is

applied.

Figure 1.8 Standard Positioning of Bike Controls

Instruments and display Throttle, starter and light
control with front brake lever
behind throttle

Clutch, indicators, horn an
high-beam controls

Rear brake (on far
side of bike)

Side stand and
gear changer
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1.5.3 Basic bike control

As with driving a car, the knowledge of where tloatcols are situated and what each
control does is not enough to allow the safe opmraif the vehicle. For the riding of
a PTW the basic riding skills are taught to a ridben they undertake compulsory
basic training (CBT), which is described in sectioB.1. Some of the basic skills

needed to ride a bike are now described.

When a PTW does not have a rider sat upon itsthde supported. Most machines
have two methods of doing this, a side-stand aceh&re-stand. The side-stand is a
flip-down device that allows the PTW to be suppaig leaning the weight of the
bike against it, side-stand can be activated viéhrider still on the bike by flipping
the stand down and then leaning the bike ontott@sdefore getting off the bike.
The centre-stand is a more substantial methodpyating the bike and this cannot
be operated while the rider is on the bike. Thereestand, as the name suggests, is
in the middle of the bike and, when in use, supptire bike in an upright position,
often with the rear wheel off the ground. To pléoe PTW on to the centre-stand the
rider must stand beside the bike, balancing it,thed lift the PTW while applying
pressure to the stand, forcing the bike back anonip the stand.

Anytime that a powered two wheeler is not on ongso$tands, but in a resting
position with the rider upon it, it must be heldather the front or rear brake. Unlike
a car, most machines do not have a brake thateactlvated and left on, such as a
car's handbrake. For the majority of time whetirgjtstationary on a bike the PTW
should be held on the back brake by using the fagtt with the weight of the

machine supported on the rider’s left leg.

Most modern PTWSs use an electric starter operateddush button situated on the
right hand side of the handlebars. Before stattiegoike the ignition key is turned to
the on position, illuminating the warning lights tire display which the rider should

check to ensure the bike is in neutral beforeistart

With the bike started, the rider can prepare td gwhy with the order of events to do
this being the same as for driving a car; clutgrsetect gear and increase the engine
speed whilst balancing against the clutch to allowvehicle to pull off. On a PTW
however, there are some other complications; yitstlselect the gear the left foot
must be used, but this is the foot that is suppgtihe machine. So the weight of the
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machine must be switched so that the right fostigporting the PTW, but as the
right foot is being used to hold the machine sillusing the rear brake, the front
brake must first be employed. Therefore the baicedure, in addition to normal

observations, for pulling away on a bike is:

Apply the front brake.

Release the rear brake and put the right foot down.

Shift the weight of the machine onto the right &gl ensure it is balanced.
Bring the left foot onto the footrest.

Pull the clutch in using the left hand.

L T o

Select first gear by pressing the gear change danaswvith the left foot.
The neutral light on the display should go out.

7. Put the left foot back onto the ground.

8. Shift the weight of the PTW from the right to tledtlleg and balance the
bike.

9. Put the right foot back onto its footrest.
10. Apply the rear brake using the right foot.
11.Release the front brake (right hand).

12.Increase the speed of the engine by operatingnisé @rip with the right
hand.

13.Move the clutch to biting point by slowly releasingvith the left hand.

14.Balance the engine speed and clutch and releasmathebrake as the bike
starts to want to pull away.

15. As the machine starts to move off, place the &bt bnto the footrest.

Once the bike is moving, further progress can bdetey changing gear by moving
through the gears on the sequential gearbox. &ogshup a gear the clutch is
operated using the left hand on the pull levethatsame time engine speed is
reduced by closing the throttle off by twisting timest grip anti-clockwise with the
right hand, the gear change is actuated by moviegyéar lever upwards with the
front part of the left foot, the clutch is thensly released, being balanced with an
increase in engine speed. Changing down a gearyssimilar except that the gear
changer is pressed downwards by the sole of th&oleffinstead of upwards. When
the PTW comes to a stop it can be put into nebira half movement of the gear
changer, in an upwardly motion, to select a getwden first and second, the

machine must be in first gear prior to doing thighile putting the machine into
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neutral it must always be held on a brake, so hinéfle between the left and right
supporting leg, as well as changing from usingftbet/rear brakes, would need to be

carried out in a similar fashion to that used whalting off.

When attempting to slow a PTW, engine braking sthetiere possible be used, as
use of the brakes can make the machine unstabtgnBtotorcycling, 2006a).
Engine braking is simply shutting off the throtiled allowing the engine to slow the
vehicle up, with more effective engine braking lgeaichieved by selecting a lower
gear. If the use of the brakes is needed, thesetbleould be applied with a balance
between the front and rear brake, with the majaritthe braking being carried out
with the front brake. In dry conditions about 80%4he braking should be the front
brake, but the ratio moves more towards 50/50 ihomeditions. With the nature of
bikes being unstable, braking needs to be carugdvith caution and in a controlled
way and should only occur while the bike is trawgjlin a straight line and not
leaning from the perpendicular otherwise the freheel is liable to slide out from
under the bike.

This has been a discussion of some of the mechahrading a powered two wheeler,
but to ride safely a lot of additional skills ale@aneeded, such as road craft and a
high observation competence. While some of thisasnt and honed by experience,

the basics are taught to riders during their passagbtain a licence.

1.6 How to Get a Motorcycle Licence

The route to a licence that will allow a persoibéoqualified to ride any bike is not
the same, or as simple, as a car (DfT, 2003b)urEi.9 shows the current route that
has to be taken to get the full licence; the stgrpoint for all new riders is the
Compulsory Basic Training or CBT. Once the CBT bhaen successfully completed
the rider is issued a DL196 form, which validates learner’s provisional motorcycle
licence so that the learner can ride, with “L-ptdf@insupervised on the road using a
machine of less than 11kW. The DL196 certificatealid for 2 years after which, if
both the theory and practical motorcycle tests hatébeen passed, the CBT has to

be re-taken for the rider to continue to use thewered two wheeler on the road.
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Figure 1.9 The route to a licence
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Age > 16
No Yes No Yes
Age =16
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stage for anyone wishing to get a motolkeyriving licence is to complete
pulsory Basic Training (CBT). The DrivintgaSdards Agency (DSA), in an

attempt to reduce the accident rate amongst leadwess, introduced the CBT in

December 1990 and it is now mandatory for all nieders wishing to ride a

motorcycle, scooter or moped on public roads. TBé& consists of 5 Elements

(Begin Motorcycling, 2006a):

1.

Introduction.
An eyesight of reading a new style number plat2Oatnetres or an old style
at 20.5 metres (DirectGov, 2006).

An explanation of what the CBT is and what willtaeght.

A discussion of the correct use of safety equipmeontuding what is
available, what protection it will give and howshould be maintained.
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2. Practical on site training.
This section of the course is carried out in agigwff road area where basic
information is given such as how to put the bikatsrstand and how to start
and stop the engine.

3. Practical on site riding.
This is also carried out in a private off road ar&asic bike control skills
are taught including:

Riding the bike in a straight line and stopping
Changing gear

Emergency stop

Slow speed bike control

Performing u-turns

VVVVY

4. Practical off road training.
Skills that are needed for riding on the publicd@ae taught in a private off
road area, such as:

» Hazard perception
» Observation skills
» How to negotiate junctions

5. Practical on road riding.
A minimum of two hours riding on public roads isjp&red. During this
period the instructor supervises the learner uginge-way radio.
If the course is completed to the satisfactiorhefinstructor then a DL196 certificate
Is issued, which validates the student’s providiomatorcycle licence so that they can
ride, unsupervised, on the road using a machine patver of less than 11kW, but

they can not carry passengers and they are netedl®o use motorways.
1.6.2 Theory and hazard perception test

In order to take the practical riding test and obgafull licence (Al or A) a theory
test, which also includes hazard perception, megdssed (Begin Motorcycling,
2006c¢).

The first part of the theory test consists of 38gjions about various subjects to do
with riding, including road signs, maintaining &®in a safe condition and safe
riding techniques. Of the 35 questions, 30 musrisvered correctly within the 40-
minute time limit for the test to be passed. SiNewember 1% 2002 there has been
a second part to the theory test, the hazard pgooegest. This consists of 14 video
clips of about 60 seconds each showing real roadescin which hazards develop.
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The rider is asked to identify the hazards; théefathe hazard is identified the higher

the score obtained.

Both parts of the theory test must be passed tirohttheory pass certificate; this is
valid for two years. The theory pass certificatd ¢he CBT certificate (DL196) must

both be presented at the practical test.
1.6.3 The practical riding test

Once a DL196 and a theory pass certificate have bbined then a rider can take a
practical test on a ‘learner motorcycle’ or mop&ass to obtain a category ‘Al’, or P,
licence respectively. A ‘learner motorcycle’ caavh an engine size of up to 125cc
with a power output not exceeding 14.6 BHP (11ksv)d a moped is defined as a
two-wheel vehicle that has a maximum design speééxceeding 50km per hour
and an engine capacity of not greater than 50c&(2804).

The practical test is conducted by a Driving Stadsi@gency (DSA) examiner who
is in one-way radio contact with the rider throughthe test as he follows behind on
his own machine. During the test some compulsagaruvres have to be carried
out, including a hill start, an emergency stop pashing and riding the bike in a ‘U
turn’ (DSA, 2004).

If successful in the test then a motorcycle ofwB3 BHP can be ridden. This
restriction is removed after two years and a motdecof any size can be ridden: this
is a class Al licence (DVLA 2003). Learners whe @aver 21 years of age can
undertake a Direct Access Scheme (DAS) course,hndllows them to learn, and
take their tests, on machines of at least 35k\We thiory test and CBT still have to
be completed to undertake this type of trainingrokdpassing this test the rider can
then ride a bike of any capacity or power: thia idass A licence.

Getting a driving licence allows a person to rigied become a ‘biker’. The term
biker means different things for those who ridéhtmse who do not, so what is the

image of bikers?

1.7 The Image of Bikers

When motorcycles were in their infancy, those wiaberwere enthusiasts, engineers,
people who enjoyed tinkering with the bikes, anceetrics. This image is
demonstrated with the quote:
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"Most motorcyclists love to spend their Sunday nmys taking off the cylinder
head and re-seating the valves." Donald Heathegador of Norton(Hopwood,
1998)

The Second World War changed the nature of bikimjthe image of bikers. Many
soldiers were affected by their wartime experieranebfelt the need for a sense of
identity and freedom; some found this in bikingls@around this time came the trend
of racing from cafeé to café with the riders dressetheir leather jacket uniform.
Motorcycle gangs were forming and, with the badggnmeceived, many were put off
from buying a bike and instead opted for the farfigndly car (Quifiones, 2006).

In 1954, less than 10 years after the war endedntage of the biker as a criminal
was established when Columbia/Tristar Studios sel@arhe Wild One’ starring
Marlon Brando. This film did more than anythingesto establish an image of bikers
in modern culture (Dirks, 2006b). The film was &&hon a real life story, albeit very
loosely. On the weekend of Jull) 2947 about 4,000 people descended, many on
bikes, on the town of Hollister, California. Howeyunlike in the film, the town was
not ravaged or destroyed and only a few arreste wede, mainly for drunkenness.
This event was reported in the January 1951 isktkagpers Magazine in an article
entitled "The Cyclists' Raid" (Rooney, 1951). Bb2 another article reported,
“Nobody - except another cyclist - likes a man ana@orcycle” (Burton 1954). In
1969 the outlaw side of biking was further immasadl into modern culture when
Columbia Pictures released the film Easy RideristgquPeter Fonda, Dennis Hopper
and Jack Nicholson (Dirks, 2006a). This film maetifthe image of bikers for many
to be an outlaw type of criminal, living on the edaf society. How justified is this

image? Are bikers people who want to be outlaa$iyé outside of society?

The next Chapter considers the research evidetategto riders and motorcycle

use.
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Chapter 2 - PTW Safety — A Literature Review

Bloody, Battered, Tattered Thing
Which is body? Which is wing?
What kind of bird it's hard to say
On a motor way
But the marks in your blood
Are sharp and clear

A Dunlop ‘safety’ tyre
Has just been here
Spike Milligan 1918-2002

2.1 Introduction

This chapter reviews the current literature conicgrpowered two wheeler (PTW)
safety to enable an understanding of the problemsearning PTW safety. The
chapter starts by reviewing the literature spec¢dithe problem with motorcycle
safety, followed by a review of literature concaignthe types of accidents that PTWs
tend to be involved in, before considering intetiams and ideas concerned with

improving PTW safety.

2.2 Understanding The Motorcycle Problem

There has been a steady rise in motorcycle owneoshar recent years (RoSPA,
2001). In 2006 there was 133,077 new bikes regidtm the UK (MCIA, 2007) and
according to Mintel (2004), even though the marketiowing down from the rapid
growth it experienced at the end of th& Zentury, it still remains buoyant.
Currently not much is known about the levels of onogcling within the UK

(RoSPA, 2001), however 2.3% of households ownastlene Powered Two Wheeler
(PTW) accounting for about 1% of total annual ra@ttage (DfT, 2006a).

Mintel, in their April 2004 report, forecasts tla@ngestion will be one of the key
market drivers for PTWSs, with the recent congestione expansion in London as
well as other schemes likely to come into forcentpwide having a positive effect
on new bike sales (Mintel, 2004). Mintel preditt leisure biking will also be a
market driver with people turning to biking as ayt@a relieve the stress of work.
The report does comment that the motorcycle inglwgili have to compete with
other leisure sectors, especially those who offeafar alternative to stress relief.
Chorlton and Jamson (2003) showed that there hgftairs the nature of motorcycling,
with more machines now being purchased that ateldaifor leisure riding. This
suggests that those who ride mainly for leisureeHaxkger capacity bikes and are
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long-term or returning riders (Chorlton & Jamso@03). Thus riders will continue to

use PTWs and leisure riding is key reason for PBé/ u

Possibly because PTW usage is seen as being dyinegsure, the PTW as a viable
means of transport has sometimes been minimise@igkmann showed that within
Europe they accounted for 3% of surface transjantope’s railways only account

for 6% (Diekmann, 1996). PTWs can offer a cheapemergy efficient means of
transport, giving options for some who do not hageess to a car, as well as offering
a valuable alternative transport method to car esin&iven the specific transport
needs that they satisfy, it would be difficult &ptace them whether for commuting or
for leisure. Since the Diekmann report, more Eaems have begun to use PTWSs as
an urban mode of transport; a method that preséeasfreedom of mobility and
helps them to get through traffic congestion (ACEXQ0).

If motorcycling was made easier, safer and morereoient then it would be logical
that this would in turn reduce congestion as weihaprove the environment (ACEM,
2000). A 2004 Federation of European Motorcyclidssociations (FEMA) report
also supports this view as well as expressingttieatiding of a PTW is a meaningful
leisure activity that improves the quality of lfi millions of European citizens
(FEMA, 2004). The stereotype of a biker as beiygang male rebel is not borne out
in the facts; the average age of the European sk#sing and more women are now
riding (FEMA, 2004).

In the UK there is some evidence that a consideralount of ‘biking’ is carried out
for commuting purposes (RoSPA, 2001). A survegaticipants of the Scottish
Bikesafe scheme, an initiative run by Police Foindbe United Kingdom to help to
lower the number of motorcycle rider casualtiesvatd that 93% of respondents
used their bikes for pleasure and 51% used thie@skior ‘getting to work’ (Ormston,
Dudleston, Pearson & Stradling, 2003). The Depamtnfor Transport (DfT) reported
that in terms of distance, 56.3% of all trips areviiork, business or education, with
20.7% for leisure (Figure 2.1). The average miléden per week is 88.8 miles
taking an average of 3.4 hours (DfT, 2004a), giangaverage speed of 26.1 miles
per hour. This relatively slow speed is contraryhie image of high-speed risk taking

riders.
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Within the activity of PTW riding, there are a nuentof bike specific and general

safety considerations

Figure 2.1 Bike use, by distance travelled (SolbEd, 2004a)

Other leisure
21%

Visit Friendd Work, Business
12% Education
56%

Escort, Othe
personal
5% Shopping

6%

2.2.1 Road Safety

Safety is an issue that is intrinsically linkedwibe riding of a PTW, and with the
increase in bike use has come a rise in casuéitissmotorcycle related incidents.

In Great Britain, Killed or Seriously Injured (KSdccidents rose from 5,717 in 1996
to 6,255 in 2004 (DfT, 2006a), a rise of nearly 1804 time when there is a reduction
for other road users in line with Government segats (DfT, 2004c). Although this
percentage rise is less than the percentage irciedske ownership for the same
period (739,000 to 1,191,000 — 61%), it is stithajor concern.

The types of accidents that involve PTWs diffenfrthose experienced by other
motorised road vehicles for various reasons. kamgple the types of manoeuvres
that motorcyclists can perform (e.g. overtakingwiit crossing the centre line and
filtering through traffic) are different as is gty to other road users, and the
performance of machines (e.g. acceleration andecmg characteristics). A study by
Preusser et al. estimated that these factors bated to 85% of fatal PTW accidents
(Preusser, Williams & Ulmer, 1995), Mannering &wabdsky (1995) further
discussed the differences of PTW accidents comgarether vehicles and give a
variety of reasons why the accident profiles difféhese were identified as:
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» car drivers are often only looking for other casgpatential collision risks
and therefore do not see bikes (Looked but didsae}

» riding a PTW is a more complex task than drivincpa

> riding a bike may attract ‘thrill seeking’ individis as it is considered more
dangerous than other forms of transport.

These differences, along with the lack of protecaéforded on a PTW (RoSPA,
2001), help to explain why PTWs are over represkiméSI| accidents on British

roads.

The Association des Constructeurs Européens derbates (ACEM)

commissioned in-depth research into the causeaets that involved PTWSs, the
Motorcycle Accident In Depth Study or MAIDS rep@®CEM, 2004). This
comments that PTWs are different when compareleartajority of other forms of
road transportation because bikes, along with tia#rs, are more sensitive to
conditions. The riding of a bike is also a compiask that requires well-honed motor
co-ordination and balance skills (Mannering & Giods1995). Riding skills differ
significantly from car driving skills, such as thse of independent front and rear
brakes, weight distribution/shifting while riding@accelerating during cornering
(see section 1.5.3). Impairment by factors likegtae or alcohol may therefore have a
more significant effect on PTW riders than othdnigke drivers (Haworth & Rowden,
2006).

With the control of a bike being more complex thiaat of a car and with PTWs
being more sensitive to environmental conditionsan be concluded that when
things do go slightly wrong that this can quickly &@mplified into a major incident.
This is one reason why bikes are often considera miangerous than cars. It is
often stated that motorcycles have more accidéats ¢ars, yet when FEMA
reviewed the insurance statistics it showed tlutrsi do not have a higher accident
involvement risk than motorists (FEMA, 2004), batRilr'W users are more
vulnerable, they have a higher risk of being injuoe killed, as demonstrated in Table
2.1. For car drivers the 1994-1998 average wasrohan for PTW riders (11%
compared to 27%). The car driver KSI Figure haanbeduced to 8%, while for
PTW users there has been little change.

It is true that some ‘high risk takers’ have bettraated to motorcycling and these,

with their extreme behaviour tend to give motoristsla bad reputation. This is
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recognised by some police authorities, for instaregarding the roads around North
Yorkshire where the police are targeting “an ‘idinority’ who ride dangerously

and cause problems” (BBC, 2004).

Table 2.1 KSI / Slight accidents
1994-1998 averageOct 05 to Sep-06

# % # %

_ KSI 23254 1194 14,480 8%
3 Slightly injured | 180,034  899% 159,870  92%
All casualties 203,288 100% 174,350 1009

KSI 6,475  279% 6,370  27%

= Slightly injured 17,547  73% 17,080  73%
a All casualties 24,023 100% 23,450 1009

(Source Transport Tends 2006 DfT, 2007)

The Government has set targets for reductiond wedicle accidents. Using a 1994
to 1998 baseline average, the aim is to reduceak8dents by 40% by 2010 (DfT,
2000). This target also applies to PTWs. In tlnedtyear review of the targets (DfT,
2004c) it was reported that good progress was besde towards this target, except
in the case of PTWs where there was an increa$6%fin KSI accidents. This
increase was put down to exposure, as when PTWextdsi were related to distance

driven, then there was actually a reduction inabeident rate.

It is clear from the literature reviewed that whihere are advantages to using PTWs,
there are also serious disadvantages. Riding arised bike is a more complex
operation than that of driving a car (Mannering &@sky, 1995) and this, coupled
with the additional vulnerability of PTW users (R®%& 2001) gives rise to the
perception that the risk of riders is higher thaat tof other motorised vehicles. The
statistics show that the risk of having an accidemiot higher for PTW users

(ACEM, 2004), but that the risk of serious or fatgury is (DfT, 2006a). The next
section looks at the safety of PTWs in more détpiteviewing accident causes and

statistics.

2.3 PTW Accident Causes

With the exception of pedestrians, when motorctgkse involved in accidents they
are more likely to suffer serious injuries thanesttoad users. These injuries were

more likely to be causing problems a year afterait@dent than injuries suffered by
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other road users; again with the exception of pedes (Mayou & Bryant, 2003).
Therefore the issue of motorcycle safety is oneithtaken seriously within the

motorcycle community.

Sexton, Fletcher and Hamilton (2004) surveyed noytdists to look at the
relationship between accident risk and other véegabThis showed that those who
rode smaller bikes, of less than 125cc, were 15%enikely to have accidents than
those riding the larger machines, although theslangachines were more likely to be
involved in fatal accidents. This research condidnthat the risk per mile of a fatal
accident increases with engine size (Sexton, Baudkéot & Maycock, 2004). Not
surprisingly, the report also showed that the aauidisk increased with the number
of miles ridden, that is with exposure. Rutter §une (1996) also found that, after
taking into account exposure rates, younger mottistg are more likely to be killed
or injured on the roads. A similar finding wasadpd by Yannis, Golias and
Papadimitriou (2005), who also state that althotudér age was a factor in PTW
accidents, the engine size of the machine beirgndvas not significant, a finding
concurred by Langley, Mullin, Jackson and Nortg2800) research. It may be that
engine size might not be related to the acciddet kat may be related to KSI
accidents as these bikes have the capability veltfarther, and faster, than smaller
bikes (Sexton, Fletcher and Hamilton 2004).

Speed will always be an issue as the resultanggr{&) of an impact is related to the
mass of the object (M) and velocity (V) squared =E4(MV?) (Aarts & Van Shagen,
2006). Therefore, for PTWSs involved in accideths, risk and severity of injury
increases with speed. Most PTW accidents happsiowatspeeds (RoSPA, 2001); in
over 70% of cases the PTW impact speed was less30raph (ACEM, 2004). The
statistics show that a majority of KSI accidentswoedn non-urban areas. Again this is
most likely to be related to the fact that theseaeas where higher speeds can be
obtained. It is often suggested that this ‘higeexh non-urban accident’ is a bike
problem. ‘The Key 2005 Road Accident StatisticEd&ish Executive, 2006) shows
that within Scotland a greater percentage of caeds have accidents in non-urban
areas compared to PTW riders (Table 2.2). As sjzepeérceived as the reason why
there are more KSI accidents on non-built-up robigsinteresting to note the higher
percentage KSI for cars over bikes on this typeoad.
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Table 2.2 Comparison of Accidents Rates for CarRhw on Urban and Non-Urban
Roads

Built u Non built-up  Percentage Non built up
Model | Year [Killed| KSI | All Killed| KSI | All |Killed | KSI All
200§ 12 159 591 38 258 523 76% 629 47%

PTW 2004 5 146 527 36 244 461 88% 63% 47%
2005 3 151 572 31 244 508 91% 62% 47%
2003 22 497 5381 162 1194 6359 88% 71% 54%
Car 2004 28 376 5153 139 1199 6418 83% 76% 55%
200% 20 342 4828 133 1082 6102 87% 76% 56%
(Source Scottish Executive, 2006)

When comparing non-urban areas to urban areasuthber of PTWSs having
collisions with cars decrease from 64.1% to 46.#¥re is a small increase in
collisions between bikes (6.3% to 9.6%) and alsalzstantial increase from 4.2% to
19.7% for accidents between bikes and fixed obj@@EM, 2004). With a higher
KSI rate in non-urban areas as well as a diffeaentdent profile, there is an

argument for treating urban and non-urban accideeyarately for research purposes.

The MAIDS report (2004), which examined 921 acctdenvolving PTWSs, found
that in 50% of accidents the primary contributiagtbr was human error on the part
of the other driver, with 70% of these errors bdaiture to perceive the bike — a
‘looked but did not see’ error (ACEM, 2004). Imnlar research, Mannering and
Grodsky (1995) found that ‘drivers not being atiegitwas a main cause of the
accident rate for motorcycles. The MAIDS (ACEM02) report found that in the
majority of PTW accidents the bike collided witho#tmer vehicle (80.2%) and that a
passenger car was the most frequently collided abjbct (60%). Over half of all
PTW accidents occur at junctions. These figurggest that the causation of
accidents is complex but identifies that bikeslmahg seen by other road users is a

major problem.

Age and experience also have an effect on accrdezd. The MAIDS report states
that there is a lower risk of being involved inatident for riders in the 41-55 age
group (ACEM, 2004), with the 18-25 age group beingr represented (Chesham,
Rutter & Quine, 1993). It is often stated that tharn again’ bikers, who mainly fall
into the 41-55 age group, are the main PTW accidestilem. While it is true that in
absolute numbers this age group do account faige laroportion of those having
accidents, it is also true that they form the mgjaf those who ride. When this is
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taken into account this group actually has a lougt. The 40 to 49 year olds have
18% of the total KSI accidents, however this growvgkes up 25% of the riding
population. This is illustrated in Table 2.3, tiger percentage is a 2002 to 2004
average, with KSI figures for 2004 (DfT, 2007).

Table 2.3 Age of Riders and KSI

KSI
% of Bike Engine Size
Age |Riders|Moped [<125cc[>125cc|Total
16-19 10% 37% 37% 19% 19%

20-29] 1094 289 28% 23% 23%
30-39| 2799 159 159 27% 27%
40-49| 25% 79 799 18%  18%

50-59| 17% 49 49 89 8%
60+ 10% 4% 4% 29 4%
(Source Compendium of Motorcycling Statistics 2006)

Riders with less than 6 months experience are tilaly to be involved in an

accident when compared to the rest of the ridingufadion. These riders are more
likely to make decisions or manoeuvres that raaudin accident, suggesting that rider
experience is useful for developing skills in ridkntification and anticipation of
dangerous situations (ACEM, 2004).

Although there is no substitute for experiencantng can help to bridge the gap
between a novice and experienced rider. As nadikg the riding of a PTW is

more complex than that of a car (Mannering & Grgg4©95), particularly for skills
specific to PTW use such as using independent &odtrear brakes. RoSPA (2001)
reported that the correct use of brakes could prte3@% of accidents, hence showing
an area where more training would be beneficialchdraining, or other

interventions, could be useful in reducing PTW KSls

2.4 Interventions

A review of fatal motorcycle injuries in South E&totland (Wyatt, O'Donnell,

Beard & Busuttil, 1999) found that injuries to thead, neck and chest were the most
severe and concluded that accident preventionrgadyireduction measures are the
best methods for reducing rider deaths, ratherithitoved treatment of injuries.

This section discusses some of the interventioaisaim to reduce the number of

accidents.
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2.4.1 Training

When examining the reasons for accidents, an anguoca® be made for a high level
of training for PTW users. In 32.2% of accidentarained in the MAIDS report
(ACEM, 2004), the PTW rider had adopted some fauffic strategy that
contributed towards the accident. This suggestisatiditional training could be

provided in the selection of correct traffic stgte

Currently anyone who is taking up biking must takéBT, or ‘Compulsory Basic
Training’ (see Section 1.6.1), a short trainingreeuat an approved school. This
course consists of a mix of theory, off road p@eand some time to practice the
newly learnt skills on the public road. Once tH&TChas been passed then a bike of
up to 125cc can be ridden on the road with learesrictions (DfT, 2004b). Further
training is normally taken to enable the rider &sgthe required tests and then use a
bike without the learner restrictions, although sogngine size restrictions may still

be imposed depending on age and type of bike wsttkeé the test (DfT, 2005a).

This training is undertaken for the purpose of ota@ a licence and the majority of it
is carried out in an urban environment. While thigshere most accidents happen, it
is not the place where most KSI accidents happke.tfend is towards more fatalities
with higher travelling speeds. The MAIDS (ACEM,®) report found that in 21%
of PTW accidents only involving one bike, the bikesre travelling at speeds over
60mph (100km/h). In general the impact speedsifale vehicle accidents are
higher than for accidents that involve other ved8qACEM, 2004). Lack of control
can also be a problem, with running wide on a heimg the most common type of
loss of control (23.04%); braking slide-outs on line side (14.5%) and low side
cornering slide-outs (11.0%) are also main facfaGEM, 2004). Additional

training, and training on non-urban roads coulghelreduce these kind of accidents

and reduce the KSI figures.

While extra training for PTW users would be benefieespecially in the skills
needed for non-urban riding, this would only beradding part of the problem as

1 The "low side" of the bike is the side that isred towards the ground while
cornering, for example, in a right turn, the rigide is the "low" side and the left side
the "high" side, because it's higher off the suefaé "low-side" crash is when the
tyres slide from under the bike and the bike lamu#s low side
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other road users also create a risk to ridersirfstance, in 40.6% of accidents the
other (non-bike) vehicle had adopted some faudtifitr strategy that contributed
towards the accident, with over 70% of ‘other drigerors’ being the failure to see
the PTW. Other vehicle drivers who hold a PTWnioe are more likely to see a
PTW, which shows that with some training this tgb@ccident can be reduced
(Mannering & Grodsky, 1995). Car drivers needédtained so that they are made
more aware of the needs of PTW users, as welleasvhinerability (RoSPA, 2001)

Sudlow (2003), in a report written for the Depanhtir Transport (DfT) on
motorcycle training schemes, concluded that totaaiider properly it is important to

understand the rider and the motivation of riding.

Training does not have to be formalised. Oppotiesican be taken to modify rider
behaviour while safety is in the forefront of tiger’'s mind, for example, after an
accident while receiving treatment for their inggiby medical staff. A nurse’s
negative attitude while treating a motorcyclist sloet create an atmosphere that is
conducive to educating the rider, but if the nuysstaff understand the problems
facing riders then they can, at the correct tinse, @vidence-based statements in an
attempt to modify the rider’s behaviour (Blanch&dabloski, 2006).

Training is an area that is being used to try aullice the number of biker casualties,
but there is a need to underpin skills traininghviite reasons why riding has to be
done in certain manners, and the consequencesiwigarot. Skills training alone

can actually increase the risk of the rider bemglved in an accident due to an over-
estimation of skills (Rutter & Quine, 1996). Tihequency of training should also be
considered as motorcycle training may only havetsieom effects. Goldenbeld,
Twisk and de Craen (2004) found that the effect8D4#V training were not
detectable, compared to a group with no trainifigr @ period of eleven months.
With many PTW accidents, the primary cause is @bas the ‘other vehicle’;
therefore there is an argument that better ‘bikaraitraining would be useful for
other road users. In the 1970s the British Govemtrtaunched a public information
film for this purpose, with the slogan ‘Think onddyink twice, Think bike’ (Central
Office of Information for Department of Transpdt§78). RoSPA (2001)
commented that “The slogan “Think Bike” is as r@ettoday as it ever was”. The
‘Think Bike’ message has been updated, with theectiversion entitled “Think -
take longer to look for bikes’ (DfT, 2006e). Eviéa higher bike awareness is
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achieved this will not eradicate the problem ofeottoad users not seeing a bike,

therefore it is up to PTW users to become morerdgfe in their riding styles.
2.4.2 Protecting the Rider

Motorcycle helmets have been proven to be effeativejury reduction for riders
involved in accidents (American College of Surge@@94; Branas & Knudson,
2001; Kraus, Peek, McArthur & Williams, 1994; McGwMhatley, Metzger, Valent,
Barbone & Rue, 2004). There is an urban mythtleahets can make riding more
unsafe as they effect the ability of a motorcydissee and hear. However the
research done by McKnight and McKnight (1995) shdweat the reduction to vision

and hearing is small and only has a minimal negatifect on safety.

The use of headlights during the daytime has bdeptad by most PTW users to
improve their visibility, however the effectivenassdaytime running lights for
motorcyclist is unproven, with Elvik, Christensenisen (2003) reporting a
reduction of 32% of multi-party daytime accidertsyever the 95% confidence

interval for this was —64% to +28%, making theinclisions inconclusive.

There are considerable differences between PTVams¢hat of other vehicles. If the
design of roads does not take this into accoumt thetorcyclists’ lives can be put
into risk, for example:
» Road furniture that is not positioned to take iatocount the overhang of
PTWs (ETSC, 1998; RoSPA, 2001; VicRoads, 2001).

» Road design and maintenance being aimed at nonvheeled vehicles —
for example metal covers and road paint that gové&raction in the wet (see
Figure 2.2).

» Potholes and longitudinal roadway ridges, mainlyseal by HGVs. Road
defects are a contributing factor in 3.6% of acetd¢ ACEM, 2004).

» Roadway debris (FEMA, 2004).
Diesel spillages (BMF, 2004).
» Traffic calming measures that are not suitabléowWs (RoSPA, 2001).

Y

Road design to minimise PTW risk is important & thumber of fatalities are to be
reduced. The Institute of Highway Incorporated iBagrs (2005) have issued
guidelines for road design, maintenance and patiggnprove PTW safety. PTW

riders are more vulnerable than car drivers ane maere complex tasks to undertake
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in order to propel their vehicle, so specific measunay be needed to reduce KSI
numbers. Measures aimed at the majority of roatdsysuch as car drivers, may not

always be sufficient for PTW users.

Figure 2.2 Example of metal on the road surface

2.4.3 Current Interventions

PTW interventions take many forms, for example eegiing, training or education.
There is currently a variety of voluntary trainiechemes in addition to those needed
to obtain a licence. The Motor Cycle Industry Agation or MCIA (2006) reported
on a survey showing PTW users to be positive atrairting and that the most
popular training organisation was The Institutédfzanced Motorists (IAM). The
Bikesafe scheme was also popular. Bikesafe if@nse that is run by police forces
around the United Kingdom, using police motorcysli® pass on their skills and
experience (Motorcycle UK Ltd, 2007). Researcb ihie effectiveness of this
scheme showed that it was useful and concludeditteas should be encouraged to
take further advanced riding training (Ormston, [@stbn, Pearson & Stradling,
2003).

Advanced training can take many forms, often legdina recognised qualification,
such as that issued by the IAM or RoOSPA. AccordinBoSPA (2007) advanced
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riders are 20% less likely to be involved in ani@eot than those who are not so
qualified. In 2000, 118,853 riders underwent tiragn compared to 90,656 (60,008
passed) taking their practical riding test (DfT028). The MCIA (2006) report stated
that of the riders that haven’t participated in &mayning, 37% state lack of time as the

reason, and 21% the cost.

There are now schemes that have been designeddos that operate on similar lines
to the Driver Improvement Scheme (The Associatib@luef Police Officers, 2003).
This training is offered as an alternative to poogi®n for Section three offences and
aim to change the attitude and behaviour of thesmeriders (DfT, 2005a). Section
three offences include careless driving and driviithout reasonable consideration

(The Crown Prosecution Service, 2006).

Education is not only about training; public infation advertising is also being used
to educate riders, and other road users, about faféty, this primarily being carried
out using the ‘Think!” campaigns (DfT, 2005b, 200@606d). The THINK!
campaign advertisements are aimed at drivers dedsrindependently, with the aim
of preventing drivers or riders from ignoring thessage (DfT, 2006e). These are
designed to try and bring about behavioural chgBg§€, 2006e). An example of a

Think! advertisement poster aimed at non-rideshiswvn in Figure 2.3.

Figure 2.3 Example of Think! Motorcycle AdvertisemeSource (DfT, 2006c¢)

How close does a
biker have to be
before you see them?

LI\
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2.5 Conclusion

The evidence is clear that PTWs are at a highkrofisleath or injury than car drivers
despite comparable accident rates. The UK Govenhiaéeen to reduce this risk,
but it is unlikely that their targets will be met the designated timescale of 2010.

Rider safety is not only being addressed by goveniragencies, it is also an issue
high on the agenda of rider and industry groupsh s1$ the British Motorcycle
Federation (BMF), Motorcycle Action Group (MAG) atite Motor Cycle Industry
Association (MCIA). These associations are addngssubjects like diesel spills
(BMF, 2004, 2005), crash barriers (Motorcycle Anti@roup, 2005), training (MCIA,
2006) and the design and maintenance of the phiglovay for PTW safety (Institute
of Highway Incorporated Engineers, 2005).

The statistics give some indication of the nature@ type of accidents involving
PTWs. The majority of these KSI accidents occuron-urban areas where the bikes
are liable to be going faster compared to urbaragans. There is also a lower risk
of riders in the 41-55 age group being involveamaccident, and as with car drivers
the 18-25 age group is over represented in accgtahstics, as are riders and drivers

with less than 6 months experience.

There has been a number of interventions aimeeldaicing KSI accidents; however
there has been limited research on the naturelioigriand the riders themselves. Any
intervention that is designed to lower the accidate for bikers, such as training,
must consider what the goals and sub-goals of &ike, and then build on these if
they are to be more effective. Although PTWs af@rian of transport, evidence
suggests that enjoyment is a major goal for thdse mde bikes (Broughton, 2005,
2006; Broughton & Stradling, 2005) and that bikiregs become a hobby more akin to
sports like rock climbing or SCUBA diving. Theredat may be beneficial to treat
motorcycling as a sport for research purposes. neixé chapter will look at

enjoyment, sports psychology and psychologicalrieedhat relate to PTW use.
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Chapter 3 - PTW Riding and Psychological Factors A Literature Review

Men ought to know that from nothing else but tregrbcome joys, delights, laughter
and sports, and sorrows, griefs, despondency ametaations.
Hippocrates, 400 BC

3.1 Introduction

Despite the PTW being a form of transport, allowitsgider to travel from A to B,
there is evidence to suggest that PTW use is nitked to hedonistic reasons than
functional or practical ones. If enjoyment isaabfor those who ride PTWs it may
be beneficial to treat motorcycling as a sportabslyy for research purposes. This
chapter reviews the psychological literature orogment, risk, sports coaching and

driving behaviour.

Csikszentmihalyi’'s theory of flow (Csikszentmihal$®90p 67; Csikszentmihalyi &
Csikszentmihalyi, 1988) and its relation to enjoytnie discussed, then Fuller’s
(2005) model of driver attention is considerednaHly, training is considered in the

light of the above, and in relation to sports psjoby.

3.2 What Affects Behaviour?

Behaviour (B) can be expressed as a function oiintieeaction between the
environment (E) and the individual characteristita person (P), or B = f(P, E)
(Lewin, 1935:63). As behaviour is an interactidmnalividual characteristics with the
physical and social situation then it can be sedretboth complex and dynamic in
nature. This thesis examines the behaviour and/atimn of those who choose to
ride PTWs. From the equation above, two basicsanead to be considered, the rider
and the environment that s/he rides in. The falhgwdiscusses various personal

characteristics that are related to biking, stgrtiith enjoyment and related topics.
3.3 Enjoyment
The verb to enjoy is defined by the Oxford Dictioné2001) as:
‘to take pleasure in(Oxford Concise Dictionary, 2001)
Pleasure, taken from the verb ‘to please’, is deedras:

‘a feeling of happy satisfaction, the state or ifeglf being pleased or gratified.’
(Oxford Concise Dictionary, 2001).
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Happiness is also related to enjoyment and pleasure

‘Feeling or showing pleasure or contentme®Xxford Concise Dictionary,
2001).

What though can cause enjoyment or make one happigtotle taught that living is
best regarded as ‘a longing and desire for a géeichhd that people want to do good
things, live well and to do well: that is peoplevba desire to live a happy and
enjoyable life. The aim of being happy is even engl in the American Declaration
of Independence written in 1776:

“We hold these truths to be self-evident, thanadin are created equal, that they

are endowed, by their Creator, with certain unaéible Rights, that among these
are Life, Liberty, and the pursuit of Happiness.”

Lyubomirsky, Schkade & Sheldon (2005) suggestligpiness is controlled by

three main factors: a genetically determined sattpd happiness; happiness relevant
circumstantial factors and activity-related pragsicwith the activity factors offering
the best possibilities for a sustained increaseperson’s happiness.

The set-point model, sometimes called the ‘hedtemdmill’ (Brickman &
Campbell, 1971), gives the idea that every persmahset point of happiness that
they will return after an event that either lowgsch as a death of a loved one) or
raises (such as getting married) their happinesd (€sikszentmihalyi & Hunter,
2003). Kammann (1983) expressed this idea as:

‘Objective life circumstances have a negligibleertd play in a theory of
happiness{Kammann, 1983).

Financial wealth is often associated with happirs@skenjoyment of life. The
economic view that well-being and happiness depeniife’s circumstances’; for
some this means that happiness is directly relat€&DP per capita (Easterlin, 1995).
However in some countries the trend in well-beind happiness has not increased
with GDP, rather it has remained constant (Easte2lD05). The idea that resources
brings happiness is one that Van Boven (2005)albriagrees with, especially when
resources are used to gain life experiences. &lesst

‘that allocating discretionary resources towardceliéxperiences makes people

happier than allocating discretionary resources &d/ material possessions’
(Van Boven, 2005).
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The use of resources for enjoyment can be demdoedtoy the pleasure that some get
from shopping. Here enjoyment or pleasure canbb@mmed from emotional
satisfaction when a shopper hunts for, and obtivsrgain (Schindler, 1989) as well
as giving a feeling of pride, intelligence and asseof achievement (Mano & Elliott,
1997). Also the enjoyment gained from finding agaén may be caused by ‘beating
the system’ (Morris, 1987). But Lehoten and Maen{d®97) argue that the
enjoyment from the shopping experience comes ftamthange of environment, that
is, ‘getting out of the house’.

Social interaction and friendship can be a souf@myment, such as spending time
on joint leisure activities (Argyle & Hills, in pss). It has even been suggested that
some of the enjoyment that can be found in shoppiag be due to people seeking
out social interaction (Tauber, 1972). There @an be a social enjoyment element
for those who take part in activities that are ryagolitary, for example gardeners
and collectors, who may get their social pleastomfoccasional meetings or club

magazines (Hills, Argyle & Reeves, 2000).

Enjoyment though is not ‘just an instant in tim&ther it is related to a period of time
(Griffin, 2002) and an activity that makes one happuld occur over a period of
time. Therefore it is not surprising that enjoyinisralso often related to participation
in sport. Scanlan and Simons (1992) define sgjisyment as a:

“positive affective response to the sport expergetimat reflects generalized
feelings such as pleasure, liking, and fy§tanlan & Simons, 1992:203-204)

Some of the pleasure that can be achieved via sprido with the intrinsic
motivation that is obtained from competence anfigstiermination (Deci & Ryan,
1985). Wankel and Kreisel (1985) reported sinfdators. However they also
comment that extrinsic factors such as winning veése important for gaining
enjoyment from sport. Within sports literature,vement sensations (Scanlan, Stein
& Ravizza, 1991) and competence have been idemtifsesources of enjoyment
(Scanlan & Lewthwaite, 1984; Wankel & Kreisel, 1985

These elements of enjoyment, task competence andment have all been
associated with the flow state theories of Csiksnéralyi.
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3.4 Csikszentmihalyi’'s theory of Flow

Csikszentmihalyi’'s theory of flow (Csikszentmihal$®90) suggests that when a
person has a ‘High Skill Level’ and is faced witlHagh Challenge’ then this person
can enter into a state called ‘Flow’ (Table 3.Csikszentmihalyi describes this state
as:
‘The Holistic Sensation that people feel when tetywith total involvement’.
(Csikszentmihalyi, 2000:36)
While in the state of flow, concentration is saeimge that there is no attention left
over to think about anything irrelevant or to woatyout problems. Flow is an almost
automatic, effortless, yet highly focused statearisciousness. People who have

experienced flow often report nine dimensions (€agatmihalyi, 1990):

Clear goals

Unambiguous and immediate feedback

Skills that just match challenges

Merging of action and awareness

Centring of attention on a limited stimulus field
A sense of potential control

A loss of self-consciousness

An altered sense of time

© © N o g~ wDdRE

An autotelic experience (intrinsically rewarding)

The theory of flow describes four states (Tablg:3Apathy, Boredom, Anxiety and
Flow. The flow state is entered into when oneifiskre matched by the challenge
faced and they are both high. When the skill lewvel the challenge is low then an
apathetic state is entered into, however if thelle¥ skill is higher than the level of
challenge then boredom is the result; converselgnathe skill level does not meet
the challenge then anxiety exists. Also for fba/fstate to be entered into not only
must an individual's skills be matched to the akradles, but these challenges, and the
skills needed to confront them, must exceed thenablevels of daily occurrence
(Csikszentmihalyi & Csikszentmihalyi, 1988). Se fiflow state can only be entered
into when the challenges and skills are matchedatswlabove the normal. As well
as the skill/challenge match, clear goals and im$tedback are also conditions for

enabling the flow state (Csikszentmihalyi, 2000).
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Table 3.1 The four states of flow (Csikszentmihd§90 page xxx)

Challenge / Skill | Low High

Low Apathy | Boredom

High Anxiety | Flow

Massimini & Carli (1988) proposed an extensioth® four channel model that is
shown in Table 3.1 with an eight channel modelFeg3.1). Flow is dynamic
because one cannot keep doing the same activitg &ame level without one’s skills

increasingtherefore flow leads to growth and discovery (Cagtgmihalyi, 1990).

Figure 3.1 The eight channel model of flow (fromsklenini & Carli, 1988)

anxiety

contro

Challenar

relaxatior

boredon

v

Skills

While flow is basically matching a skill set to laatlenge, there are traits and
circumstance that can act as an inhibitor for achga flow experience. For
example a person who is excessively self-conseaaugd be unlikely to experience
flow (Csikszentmihalyi, 1990). Conversely certaituations or activities can be an
enhancer for flow achievement. For example, aawithat are rhythmic, such as

dancing, can help induce a state of flow (Csikgnémdlyi, 1990).

There is obviously a neurocognitive process that@irring when a person enters
into a state of flow, and on this Dietrich (2004é)aments that:
“A necessary prerequisite to the experience of floa state of transient

hypofrontality that enables the temporary suppr@ssif the analytical and meta-
conscious capacities of the explicit syster(Dietrich, 2004:746)
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Therefore for flow to exist the brain must be rurghon the implicit system, in a fully
automatic mode where there is no processing pafteover to carry out other
activities, such as day dreaming or analysingdik that is being undertaken. This
Is in agreement with the description of the floatst(Csikszentmihalyi &
Csikszentmihalyi, 1988) as being “an almost aut@matffortless, yet highly focused
state of consciousness” and that the “task is pad, without strain or effort, to the
best of the person’s ability” and that there i®dlso sense of time or worry of
failure”. Flow therefore is tied in with the autatic, implicit brain functions.

3.5 Implicit Memory

Memory can be classified into two types — implaritd explicit. Implicit, or
procedural, memory is not a memory area, rathet afsmemory tasks (Graf &
Schacter, 1985), with these memories being skiéxperience-based. Therefore
these actions or skills have to be learnt via @rpee or training (Haberlandt, 1999).

Table 3.2 summaries the differences between thertemory types.

Table 3.2 Comparisons of Memory Types

Explicit Memory Implicit Memory

Expressed by verbal communication  Not verbalisable

Conscious awareness Inaccessible to conscious Besse
Flexible Lacks flexibility

Slow Fast

Procedural or implicit memory is often related e knowledge of rules of action and
procedures, which become automatic with repetitiBrequently a person will have
no awareness of how an implicit skill or action uearned (Allard, 2001; Thorndike
& Rock, 1934). Broadbent (1958) carried out experits that showed that a person
could learn to do a task, but not verbalise how tidéisk was carried out, rather all they

could verbalise was what was verbalised to thetherway of instructions.

Procedural memory is sometimes referred to as ‘lausemory’ (Gill, 1986 p 67) as
it often seems that the muscles know what actionake without any input from the
conscious, or explicit, memory; however this tesnboth inaccurate and misleading.
Within sport it is often important that athletespend by executing motor actions to
the movement of other players while under timegues This primed reaction relies

on learning, with practice, where the movementglayers have been coupled with
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the execution of motor movements. This is stoneithe implicit memory and then
the actions can be carried out in an automatit giag efficient manner (Kibele, 2006;
Zeigler, 2002)

The idea of practicing skills so that they becom®smatic is one that is often found
in sport (Hogarth, 2001; Raab, 2003). For exartipeskill of batting in cricket is
very complex, with a batsman having to decide vitag¢ctory the ball is moving
along, where and how much it will bounce, whetloembve forward to the ball or
back, where the fielders are positioned, what &hptay and then to execute the
motor actions required to play this shot (Andre@89). A batsman often has less
than second from when the ball leaves the bowteaisd until the ball has passed him.
For a batsman to carry out the above processimg @siplicit memory would be too
slow, hence it has to be carried out automatiasing implicit or procedural memory
(Broughton, 2006; Kibele, 2006). For a complexiskuch as batting, to be learnt it
has to be broken down into smaller sub-set ofskiat can be initially carried out
explicitly. With practice these skills will everally be moved from explicit memory
to the implicit and carried out automatically. Ornkiss has been accomplished then

the next skill sub-set can be taught.

Riding, like batting at cricket, is difficult anamplex, involving a range of
movements and responses. Therefore it can be texiptecbe treated like an implicit
skill. This is why lessons from sports coachingd &ow sportsmen train, can be
applied to riding.

3.6 Hierarchy of Driver/Rider Training

Training can aid in improving skills of both experced and inexperienced riders; the
resultant improvement in skills may seem to besttiation to the problem of rising
KSI numbers. However research shows that thoseuntergo further training are
more likely to be at risk while using the roads iReu& Quine, 1996). In the
evaluation of the Bikesafe Scotland scheme, afsignit number of those who took
part rode harder out of town after the course, gibbpperceiving their skills to have
been enhanced (Ormston, Dudleston, Pearson & Biga@003). If skills training
alone does not necessarily increase safety, thercho rider training be used to

reduce the KSI rate and improve PTW safety? Hatatlal. put forward a four level
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hierarchy that could be applied to training of drivand riders (Hatakka, Keskinen,
Gregersen, Glad & Hernetkoski, 2002). Figure B@xss this hierarchy.

The lower two levels are concerned with gainingtergsover the vehicle by learning
how to manoeuvre and how to adapt to the variousades of the present road
situation. The upper two levels of the hierarchgpaern wider goals, the goals of
driving and the goals of life. Although this makeference to cars and car driving

the same principles can be used for the ridingloT/.

Figure 3.2. lllustration of hierarchical levels dfiver behaviour

Goals for life and skills for living
- Importance of cars and driving on personal dgualent
- Skills for self-control

Goals and context of driving
- Purpose, environment, social context, company

Mastering traffic situations
- Adapting to demands of present situation

Vehicle manoeuvring
- Controlling speed, direction and position

(source Hatakka et al, 2002)

Most pre-test training, such as the compulsorydiaaining or CBT (see Section
1.6.1), that is required before a rider is allowedse a bike on the public road is
focused on the lower two levels: bike control aedding/reacting to the traffic
situation. Post-test training, such as ‘Bike Sadescheme where riders are assessed
by police motorcyclists (Ormston, Dudleston, Pear&dtradling, 2003),
concentrates on the reading of other traffic adohg accordingly, focusing mainly on
the second lowest level of the hierarchy. It stif@ining schemes that focus on these
levels that can increase the vulnerability of ridiey raising the perceived skill levels
of riders (Goldenbeld, Twisk & de Craen, 2004; Bu& Quine, 1996). This is not to
say that training on these levels should not td&eg as these riding skills are
essential for safe riding, but training schemesineaemper the riding skills by also

placing emphasis on the ‘goals and context of gdin
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Skills training may increase a rider’s capabilighich is an element in riding task

difficulty; task difficulty is therefore an impomaissue for riding.

3.7 Task Difficulty

It is suggested by Fuller (2005) that it is noaget level of risk that drivers
subconsciously attempt to keep constant (Naatan8nr@mala, 1976; Wilde, 1982),
but rather task difficulty. In Fuller's model tadKficulty is the “dynamic interface
between the demands of the driving task and thalibiy of the driver.” As seen
from Figure 3.3, the model suggests that whileigeds task demand is lower than
their capability then the driving is in control,eever when task demand exceeds
capability loss of control results, culminatingeither ‘a lucky escape’ or a collision.
Sometimes ‘the lucky escape’ is facilitated by ottoad users who manage to take
actions that avert a collision, such as swervingesforming an emergency stop. As
task difficulty increases, or capacity decreagesould be expected that there would
be a degradation of performance rather than a sudds of control (Wickens &
Hollands, 2000), and lower priority tasks, sucltlascking mirrors may be neglected.
As task difficulty further exceeds capability th@ore important tasks may not be

carried out, such as proper forward observation.

Figure 3.3 Outcomes of the dynamic interface betvtask demand and capability.
(Fuller, 2005:464)
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The task demand on a rider can be affected by ramgrs, such as the route being
ridden, type of bike used and interactions witheotload users, although speed is the
primary factor (Fuller, Bates, Gormley, Hannigatra8ling, Broughton, Kinnear &
O'Dolan, 2006) as the faster one rides, the higteetask demand and the risk of

having a collision.

Panou, Bekiaris & Papakostopoulos (2005) derivgttairiving tasks that combine
to form the total task demand. Stradling & Anaf@@07) expanded this to arrive at
ten components, shown in Table 3.3.

Table 3.3 Ten Components of the driving task (& fPanou et al. 2005).

Task Description

Strategic levels Activity choice, mode and departime choice. Discern
route alternatives and travel time

Navigation tasks Find and follow chosen or changexde; identify and use
landmarks and other cues

Road tasks Choose and keep correct position on road

Traffic tasks Maintain mobility (‘making progressihile avoiding
collisions

Rule tasks Obey rules, regulations, signs and Egna

Handling tasks Use in-car controls correctly angrapriately

Secondary tasks Use in-car equipment such as aoigeol, climate

control, radio and mobile telephone without distirag
from performance on primary tasks

Speed task Maintain a speed appropriate to theitoomsl

Mood management task  Maintain driver subjectivd4seing, avoiding boredom
and anxiety

Capability maintenance | Avoid compromising driver capability with alcohal o

task other drugs (both illegal and prescription), faggar
distraction

Generally for PTW users the task demand is highempared to that of car drivers
due to riding being a more complex task (Manne&ngrodsky, 1995). Task
demand is not only governed by the task of drivangding but it is the total demand
for all tasks being carried out. These extra taslsh as trying to locate a particular
turning, programming a satellite navigation systamsing a mobile phone, can push
up the total task demand beyond capability and é@faxce the road user at risk.
Much of the research in the area of dual taskirggldeeen concerned with mobile

phone use by drivers (Haigney, Taylor & Western2Z&90; Laberge-Nadeau, Maag,
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Bellavance, Lapierre, Desjardins, Messier & S&#003; Lamble, Kauranen, Laakso
& Summala, 1999).

As task capability is an important concept formglithen riding using implicit
memory may become more desirable because as mthre péling task is being
controlled by the implicit system, the higher ttagability. Conversely if riding is
carried out using explicit memory then a much losegability would be expected
and hence task demand could easily outstrip theapébility and thus put the rider at
risk.

3.8 Risk

Motorcycling is often described as a risky activatyd some of the accident figures
within Chapter 2 certainly add weight to that argumtn— but what is risk? Risk has
been defined in many ways, for example:

The chance of injury, damage, or loss. Therefar@ut oneself "at risk" means to

participate either voluntarily or involuntarily ian activity or activities that could
lead to injury, damage, or loss. (Webster, 1979)

The quantitative or qualitative expression of pbkesloss that considers both the
probability that a hazard will cause harm and tl@nsequences of that event.
(Lawrence Livermore National Laboratory, 2005)

Looking at the last definition it becomes cleart tlisk can be defined mathematically

as:
Risk = f(Probability, Hazard)
So what is a hazard? — A hazard can be defined as:

A source of danger (i.e., material, energy souocegperation) with the potential
to cause illness, injury, or death to personnetiamage to a facility or the
environment(Lawrence Livermore National Laboratory, 2005)

Therefore hazards and risks are two differentyélated, items. A hazard can be
distinguished from a risk as being a specific danies is expressed by Sharp,

“Hazards are defined in absolute terms (e.qg. ¢hffes, avalanche prone slopes,
fast moving water, electricity, sharp knives) (Sharp, 2001 Page 10)

So a hazard has the potential to cause harm wien the other hand is the
likelihood of harm occurring and is usually quadiby some statement of the

severity of the harm. Risk is particular to thesoa that is confronting the hazard
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and also the context in which the hazard existsadttime. For example the risk of
riding on a wet road by a person with limited exgece would be greater than the

risk on the same road being used in the dry byghlfitrained police rider.

Risk is dynamic, changing as circumstances chasgi,is a combination of the
probability of an event occurring, the type of haizaced and is also related to likely
severity of consequences if the event occurretie chance of something happening
is related to exposure time, that is, the more tina¢ one is exposed to a risk the
greater the chance that one will be affected. I&hel of risk can be reduced by
reducing the probability of an incident, reducihg exposure time and ameliorating

the consequences.

Levels of acceptable risk also vary between peaptesituations. Related to risk
acceptance is the amount that can be gained bytakatey a risky activity with
acceptance being a trade-off between perceivedndiperceived gain (Coombs,
Donnell & Kirk, 1978). Personality factors, cougl&ith motives, may also be a
deciding factor of whether people take part in lask; or high-risk, sports (Diehm &
Armatas, 2004).

The calculation of risk is what is being undertakea risk assessment. There is no
fixed method for doing risk assessments, but thezevarious tools (Bernstein, 1996).
The method used will normally be determined bytype of risk item being
evaluated, such as a piece of machinery in a ptmatuenvironment or the financial
risk of an investment. With the correct informatibis possible to accurately
determine what the real risk of activities are, &iten in the real world imperfect
information is available or a decision has to belenquickly. When information is
inaccurate or a decision has to be made underdimstraints then a heuristic method
may be used. A heuristic is a basic rule of thusabthat when an event occurs a
predefined action is taken, and is often referoedst ‘fast and frugal’ (Gigerenzer &
Todd, 1999).

When considering the consequences it is importattriot only physical harm is
considered, as the losses can also be financ@jlso time (Rohrmann, 2002).
Within biking, the financial losses can be from tbgs or damage to a bike and the
increase in insurance premium caused by a claipnasecution for a driving offence.

The social loss could be from loss of face by hgwan accident, or maybe by being
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out-ridden by a fellow biker. This risk to ego talso cause an increase in the risk
of an accident. Loss of time can be the lossdifig time if one cannot ride due to
injury, not having a machine due to crash damagdeeorg banned from driving/riding

after being prosecuted.

3.9 Risk Takers

We all do risk assessments as part of everydaynhtest of which are typically fast
and frugal, such as when we cross the road or @rimit cup of tea. How good is this
assumption of risk? Often it is not good as tlmuided by other factors such as
familiarity with the action, the perceived dangehich is often incorrectly estimated
due to lack of knowledge) and also by how much vaetio carry out an activity, that
is the reward (Freudenburg, 1998he idea of how risk is viewed was expressed by
Lord Rothschild:

“There is no point in getting into a panic abouethsks of life until you have

compared the risks which worry you with those that’t, but perhaps should.”
(Rothschild, 1979)

Perceived risk plays an important part in roadtyads ‘decision skill" within driving
is an area where most errors occur and therefaheimain underlying factor of road
accidents (Colbourn, 1978). The decisions thatedsi make are to a great extent
down to how risky they perceive the situation, meguhat accidents can, and do,
occur due to drivers/riders underestimating thie ofsa certain situation they are
faced with. Colbourn also explains that otherafales, which may be task or
motivationally based, may also affect how a persenceives the risk of a certain
situation. Therefore the perceived risk in a giggnation may be different for each
individual (Rohrmann, 2002).

It is generally accepted that people have a geoerttation towards risk, that is

their attitude is either towards taking risks (nmskpensity) or towards avoiding risks
(risk aversion). Risk propensity and risk aversaoa attitudes, not behaviours; that is
they are cognitions that precede behaviour (Rohmm2002). What one person
enjoys may be highly aversive to another, for edamgome may enjoy a horror film
or a roller coaster while others may enjoy liglassical music; some may enjoy
playing sports with a high risk of injury such agby while for others a bowls match
suits them better. Some people may indulge iRytiactivities, as a means to satisfy
their arousal needs and some people may be ‘atraat, rather than ‘scared away
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from’ a risky situation (Lupton, 1999). Anothemogp that may be in the ‘higher
incident’ bracket is those who are not very goodaatging risk, that is that their
perceived risk is significantly lower than the raak that the situation poses. People
in this group may not be in the ‘risk propensitidss but still may undertake risky

activities.

Risk taking attitudes are an important factor iadsafety with drivers who are
involved in accidents generally taking more risk®(sen, 2004; Turner & McClure,
2004). Risk propensity towards driving, that issky driving behaviour, among
young drivers is predominantly a male activity, @nd mainly males who go on to be
risky drivers later in life. In general, women shbigh risk taking behaviour less
often than men (Siegrist, Cventkovich & Gutsch@02). This could be partly due to
attitudes to risky activities being influenced bg tsocial ideas of masculine and
feminine identity (Lupton, 1999). Some peoplelarewn to deliberately take risks,
maybe for pleasure or maybe to rebel against tifie@eatrol and self-regulation that
society places upon them (Lupton, 1999). Fesslal. €2004) found that anger
increases risk taking in males, while disgust redutsk taking in females. This
shows that a person’s emotional state can influémsie risk taking behaviours and

that this differs for males and females.

What is the reaction when the risk of an activityeduced, that is it is made safer?
Peltzeman (1975) theorised that people would cosgierfor improvements in car
transport safety by driving in a more risky wayisthas often been called the theory
of risk compensation. This also applies to thoke vide PTWSs, such that Chesham
et al. (1993) said “A real reduction in motorcygdiaccidents can be achieved only by
changing the level of risk found acceptable bynsdehen operating their machines”
(Chesham, Rutter & Quine, 1993:425). What hapjfeahe risk, or perceived risk, of
an activity increases? Noland (1994) looked & with regards to mode of transport
and found that if the perception of risk increak®da mode of transport, such as the
bicycle, then the probability of that mode beingdifor commuting decreased. If an
improvement is made so that a mode of transponiide safer, more people may use
that mode of transport and therefore the redudtidatalities may not be proportional
to the reduction in risk. Another suggestion a$ tiesearch is that people will choose

a route to commute that they feel minimises thsk.r
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3.10 Sensation seeking

One of the factors that is often associated wittomogcling and the risks involved is
sensation seeking. Sensation seeking is a peigotnait that has been linked to
decision-making concerning risky actions (Zuckerni#@v9, 1991). Zuckerman
describes sensation seeking as “the need for yar@el, and complex sensation and
experiences, and the willingness to take physiedlsocial risks for the sake of such
experiences” (Zuckerman, 1979:10). However samegiwhere a high level of
sensation seeking would be expected it is not folra instance it may be believed
that people who take part in contact sports woelthilgh sensation seekers, yet
O’Sullivan et al. (1998) found that this was nat ttase, rather that sensation seeking
is a feature of “participants in high risk spastering unusual sensation and
personal challenges”.

A study on risk taking and sensation seeking shawatrisk takers seem to be higher
in sensation seeking then other members of thelgbpu (Fischer, S & Smith, 2003;
Horvath & Zuckerman, 1993), and that drivers wheeha higher sensation seeking
score on the Zuckerman Sensation Seeking Scalemanelikely to be involved in

an accident and drove in a more risky fashion (blewan der Molen & Wilde, 1996).
The Zuckerman Sensation Seeking Scale (SSS-V) &own, 1983) is commonly
used to assesses four aspects of sensation seeking:

1. Thrill and Adventure Seeking (TAS)

2. Experience Seeking (ES)

3. Dis-inhibition (DIS)

4. Boredom Susceptibility (BS)
Generally participants of high-risk sports havengigantly higher scores than the
control group on TAS, ES and Total Sensation SepkiiotSS) (Freixanet, 1991).

Another, and simplified, scale for measuring sensateeking is Arnett’s Inventory
of Sensation Seeking (AISS) (Arnett, 1994). Tluale measures two aspects of
sensation seeking:

> Intensity
> Novelty
Risk taking behaviour plays a large role in thetdbation to car/PTW accidents that

result in injury. Turner and McClure (2004) hypesised that people who have a
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high risk acceptance level perceive risk diffengfitbm those that don’'t and

drive/ride in a more risky manner, which in turads to them being involved in more
accidents. In their study only 4.6% of people wagéned as having a high-risk
threshold, yet these were involved in 25.3% ofabeidents involving injury. From

this it was concluded that if the ‘high-risk acaapte’ could be removed then the
injury accident rate would significantly drop. Gemsely, Turner and McClure found
that those who had a high thrill seeking behavahidmot have an increase in injury
from accident and they suggested that thrill see&es less likely to be injured as they
are better equipped to deal with risky activiti€arfier & McClure, 2004). Heino et
al. (1996) reported that sensation seekers follovees closer than those who had risk

aversion, which is not unexpected.

Are there other factors that are involved with s¢ios seeking that can help to
explain the relationship of accidents and riskrigki Fischer and Smith (2004)
suggested that impulsiveness should be considetbd@nsation seekers. They
found that individuals who experience negative ditecomes were more impulsive
(less self-control and constraint) than those whoak. A lack of deliberation, or
being impulsive, can be described “as a failurplém ahead, or acting without
thinking” (Fischer, Sarah & Smith, 2004:528). Quam be a deliberate sensation
seeker, and, as such, one is less likely to sof#gative results compared to an
impulsive sensation seeker. Those sensation seeker take part in risky sports
who are from the deliberate sensation seekers supa@re more likely to be
successful and to plan ahead with safety meashaestihose from the impulsive
sensation seekers sub-group. While there is iiy@eelationship between those
who take part in high-risk sports and sensatiokiegeZuckerman (1992)
emphasised that risk taking is not an essentiaivattoin for sensation seeking

behaviour.

3.11 Sports Psychology and Coaching

As riding a PTW has similarities with sports pagation, the next section will review

sports psychology and coaching.
3.11.1 Motivation

What motivates a sportsman? Achievement is ofte@jar factor. Atkinson (1964)
proposed that the motivation for achievement wasnabination of two components:
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the ‘motive to approach success’ and the ‘motivavtoid failure’. He suggested that
everyone has both motivations, but not to the sdegeee. The motivation of success
or failure is evaluated by the goals that the imtlial has set for themselves (Gill,
1986).

Cogan & Brown (1999) reported that those who tede im ‘risk sports’ may not
initially pursue these because of the risk or tine@ttons that are invoked by the risk.
Rather the involvement in the risky activity isatdd to mastery and gaining control
over their environment (Hatzigeorgiadis, 2002).

3.11.2 Attention

Hazard perception is of vital importance for ridersthe public road (Wallace,
Haworth & Regan, 2005) and therefore attentionsgyaificant skill. Attention is
also important within sport. There is a capalityt to attention, and within sport
this has to be taken into account. These limitsdatrol processing’ can be
overcome by moving the skill to automatic procegswhich is not limited by
attentional capacity (Gill, 1986). Practice is orant for skills to become automatic,
with those who practice more at a specific spoiidpbetter at recalling game
situations (Allard, Graham & Paarsalu, 1980). Withctice players can also pick up
advanced cues that allow them to predict what @it happen and react to it
(Andrew, 1989; Tenenbaum & Lidor, 2005). Therefaearsing actions assists in
improving performance; rehearsal though is onlyfulséit is being done correctly.

It is the job of the coach to ensure that thi©iesdase by providing fast and accurate
feedback to the sportsman (Gill, 1986).

3.11.3 Coaching

There are two basic sports coaching behaviourstivearesponding to the
sportsman’s behaviour and actions; and spontanedgse the coach instigates the
coaching (Smith & Smoll, 1977). The importantesys to ensure that bad habits
are corrected before they become automatic. Tdrerenany tools that a coach can
use to aid those under his tuition, two of thogediscussed here: imagery and self-
talk.

The fours Cs are often considered as the mainrpiiithe mental qualities that are

required for an athlete to be successful (Mackerzf87):
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1. Concentration.

2. Confidence.

3. Control (keeping emotional control).

4. Commitment.
Imagery can aid in the above. Imagery is wherspgfgtsman imagines that they are
performing the skill correctly and well. This textue, when practiced correctly, can

aid in increasing performance and the learningifsgGill, 1986).

Self-talk is a method that can be used while théetd is participating in sport. It is
the sportsman talking to himself, repeating a naaabrout his performance, such as
‘keep the feet moving'. Self talk can also be riegaand this can undermine
confidence and act as a distraction, therefore limgehe level of control
(HarrowDrive, 2006), but positive self-talk is aams to keep ones attention focused
and to help to overcome bad habits (Williams & Lregfvell, 1996).

Performance of athletes can be improved by coadhimiteaches correct techniques

and provides opportunities to use those skillhéoltest capability of the sportsman.

3.12 Conclusion

One of the key aspects discussed in this chaptbeiglea of what Csikszentmihalyi
describes as Flow. A person can enter into a #itate while participating in almost
any activity, from using the internet (Pilke, 20@d playing sport (Pates,
Karageorghis, Fryer & Maynard, 2003). Flow is eateinto when a person has a
‘High Skill Level’ and is faced with a correspondifHigh Challenge’ and is also

carrying out the task using implicit memory.

As riding is a highly skilled and challenging adlyy it may be appropriate to discuss
it in terms of flow states. The use of the theoirflow may contribute to an
understanding of rider goals but skill level andldmge also relate to task difficulty.
Fuller (2005) suggests that drivers and ridersgitdo keep this task difficulty
constant, where task difficulty is the “dynamicariace between the demands of the
driving task and the capability of the driver.” Whtask demand exceeds the task

capability of the rider then loss of control respivhich may result in a collision.

The skills associated with riding require that mahyhe functional tasks become
automatic to allow the rider to focus attentiontlb@ surrounding environment and

react appropriately. Implicit memory is commortdsk difficulty and the flow state:
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riding is mainly an implicit skill. 'When ridingkdls are being learnt it is important
that bad habits are corrected before they becomoenatic, and methods from sports

coaching can aid in this.

While riding training can, and does, assist in mgwiasks from explicit to implicit
memory, its propensity to concentrate on vehick taaffic skills can leave riders
vulnerable. Improving skills has been shown taease risk for some rider groups

due to higher perceived skills.

Developing more effective interventions requiresappreciation of the particular
hazards faced by PTW users but also a focus ofatiers that create the actual risk
from these hazards. While environmental factokselebearing on risk (e.g. weather
conditions and other road users), one of the ketpfa relating to actual risk is the

rider themselves.

An understanding of riders and their goals cannallanore effective use of
interventions, addressing the upper levels idetifin the Hatakka, Keskinen,
Gregersen, Glad & Hernetkoski (2002) hierarchy.

This thesis seeks to develop a fuller understandinglers, examining their
perceptions, attitudes and behaviours in ordedeatify the key components
necessary for effective interventions. The follogvchapter discusses the

methodological approach taken for this research.
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Chapter 4 — Overview of Methodology

For giving me the answers when I'm asking you why
My oh my -For that | thank you
Jim Steinman (1948 -)

4.1 Introduction

In order to fulfil the objectives of any researabjpct it is vital to use the
methodologies best suited to the information bemgght within the constraints of
time and budgetary considerations. This chaptesiders the research objectives
presented briefly in the introduction in more depithis leads to a discussion on the
methodology used. The complexity of issues betddyessed by this research means
that the more ‘traditional’ approach of a largelsca-depth, survey was not
appropriate. Instead a more disparate approachakeas to ascertain perceptions,
attitudes and behaviours in a variety of environte@md circumstances. A full
description of the individual instruments used #mcircumstances in which they

were used are discussed.

Within the thesis questionnaires will be annotatedQx], with x being the
questionnaire number. An overview of the questzares can be found in Table 4.1.

4.2 Overview

Two basic questions are being asked in this rese®@/bat is going on? And why is it
going on? That is some descriptive research fabbly explanatory research (de
Vaus, 2001). The first descriptive stage is thenftation for the research (Leary,
2004) as it is necessary to understand what igggminbefore an examination of why

can take place. De Vaus states that:

“good description provokes the ‘why’ questions xplanatory research’{de
Vaus, 2001:2)

This research seeks to assess the psychologisangaehind why people ride
PTWSs, and therefore its starting point is to unierd the people who ride, and the
reasons why they believe they ride. This deseeptork is used to develop the
explanatory research that looks beneath the sutrfeexplore the psychological
‘whys’ behind riding. However care must be takdrew obtaining this descriptive
data otherwise a large amount of trivial informattbat does not promote further
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discussion, or aid in the design of the explanatesgarch, may be collected (Mills,
1959).

To avoid the research degenerating into an exeofitgvial data collection’ the
approach to the collection process must be focuseoin the collected descriptive
data, theories can be developed for examinati@mugir explanatory research. This is
similar to the grounded theory approach where évstience is collected and then,
with as few preconceptions as possible, it is usenleate a theory. The grounded
theory methodology is used in qualitative and nargitative research, but in looking
at what is considered the standard definition @djl5. 1. & Fredericks, 1999), there

are marked similarities in approach, if not the moett

“A grounded theory is one that is inductively dexdvirom the study of the
phenomenon it represents. That is, it is discaledeveloped and provisionally
verified through systematic data collection andlge& of data pertaining to that
phenomenon. Therefore, data collection, analysig, theory stand in reciprocal
relationship with each other.(Strauss & Corbin, 1990:23)

As Yin (1989) states, research design
“deals with a logical problem and not a logisticeoplem” (Yin, 1989:29).

Therefore at the beginning of a research projexgtiestion should not be “how the
data is going to be obtained”, but rather “whattaeequestion(s) for which answers
are sought”. This is followed by giving attentimnwhat evidence needs to be
collected. Only when the issue of the researchatives are clear can collection
methods be addressed.

4.3 Research Aims and Objectives

The aims and objectives for this research werdlpratlined in the opening chapter
(see Section 1.2); this section expands on thgseetoles and describes how will be
achieved.

The aim of this research is to understand why meoge PTWSs. This, in part, comes
from the author noting that bikers are often déstias risk takers or reckless, yet as
a PTW rider, the author cannot reconcile this eitéh his own riding, or that of
others whom he rides with. An example of the neggtsurrounding PTW use is:

“Bikers are also often killed due to riding at essese speeds on bendy rural
roads with pot holes, hidden junctions and othezdrds.” (Brake, 2004)
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Objective 1: To identify the demographics of bikers

The initial descriptive research was designed to ga understanding of the
demographics of PTW users. Data from three surweys used to get information
about riders and what non-PTW riders think of bsker

» A guestionnaire asked non-bikers what they thoogttose who ride [Q1].

» A guestionnaire requested basic data from bikexd) as what bikes they
rode, any modifications that had been made to thathines, cost of
insurance, riding habits, social group, age andigefQ2].

» A questionnaire asked some similar questions td,[Q&h as age, gender
and social grouping, however there were also samstopns regarding the
amount of money spent on biking and on what thateyas spent on [Q3].

Objective 2: To investigate why PTW users belithat they ride

Why do people ride bikes? A central question te tasearch, this was investigated
by asking PTW riders to list their likes and diskkabout riding [Q4].

Objective 3: To explore the goals, and sub goalsjders and investigate how

riders strive to attain these goals

An experiment was carried out at a track-day (ekt@day is when the general public
are allowed to use their bikes on a racetrack).leé@wing the track, riders were asked
about their experience while riding [Q5], and ttiegda was then used to build upon the
goals data [Q4] and produce a theory of the reawrBTW riding.

Objective 4: Investigate the relationship betweeder goals and risk

Risk is often associated with PTW use (Brought@®52 Labbett, 2003; Mannering
& Grodsky, 1995; Sexton, Hamilton, Baughan, Stragig& Broughton, 2006),
therefore an exploration of how risk relates todbals of biking was seen as an
important building block in the understanding ofyweople ride. The relationship
between risk and goals for riders was exploredgkyng riders to assess various
scenarios presented in the form of photographs.[@6}ther information was also
sought by asking the reasons for their assessnmetite form of open questions. The
‘reasons’ given were analysed with themes formdl&atem these answers. These
themes or categories were incorporated into a airgilestionnaire using the same
scenario pictures [Q7]. Finally a similar survegsaalso carried out asking car

drivers the same questions to allow a comparisaidefs and drivers [Q8].
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Objective 5: Identify safety interventions and traing methods to improve road

safety.

The data obtained from the scenarios were usedrstrwct risk and enjoyment types.
These types help in understanding the risks thatsitake, and can be used to give
broad ideas of safety interventions. This undeditey of the motivations of riders
was used to suggest a set of constraints for ceratidn for all rider safety

interventions.

4.4 Triangulation

Within this research a variety of questionnairestaing used as this can often
overcome the inadequacies of individual data satte data from these
questionnaires were triangulated in order to gdudlaand valid picture of

motorcyclist behaviour. Triangulation is a termatts taken from surveying; it is an
area that is divided into a series of trianglesritler to measure the position of a point
(Oxford Concise, 2001). Within research triangolais when different
methodologies, or various data sources, are useéeMelop an understanding of a
research problem (Leary, 2004:57).

Some critics claim that triangulation is an attemgpimprove the validity of a study
by using variety in research methods with littlgitoto the approach and a tendency
to create confusion and a loss of focus (ClarkeyRiWilkie & Wood, 1998).
However, Greene, Caracelli & Graham (1989) comnektitat triangulation can
allow for convergence of results; complementaryriayping; allowing for differing
facets to emerge; sequential information to beegath the emergence of
contradictions and fresh perspectives; and expangiere the different elements can
add depth and scope to a study. Maxwell has a pusiive view:

“Triangulation reduces the risk of systematic drstms inherent in the use of

only one method, because no single method is ctehpfeee from all possible
validity threats” (Maxwell, J. A., 1998: 93)

Fielding and Fielding (1986) also emphasise thelheelesign strategies that
overcome the fallibility of any one method. Altighutriangulation is often used with
qualitative data, it is still useful when faced witatasets that, as individual entities,
may not contain sufficient information to draw ctusions, but offers a window to

shed light on the situation under scrutiny.
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4.5 Data Collection

Table 4.1 is an overview of the data collectionreises, their delivery methods and
the chapters most relevant to their analysis irthiesis. The full questionnaires can
be found in Appendix A, with detailed analysis ipgendix B through to Appendix I.

Table 4.1. Summary of Questionnaires

Ref | Description Method | Chapter| Number of | Collection
respondents| Period

Q1 | A questionnaire about non-| Online 5 102 2006 — Q3
riders think about bikers

Q2 | Collection of basic data on | Online 5 554 2004 — Q3
bikers

Q3 | Collection of demographics| Online 5 101 2006 — Q4
with economic data

Q4 | Questionnaire asking for Paper 6 53 2004 - Q2
likes and dislikes

Q5 | Data collected at a track-day  Paper 7 2604 - Q3

Q6 | Simple Risk and Goals Online 8 127, 2005 - Q1
guestionnaire using scenarios

Q7 | Risk and Goals questionnaif€nline 9 296 2005 - Q3
using scenarios

Q8 | Risk and Goals questionnaif€nline 10 176 2005 - Q4
using scenarios (drivers)

The key to any data collection method is that istrhe able to answer the research
questions (Bouma & Atkinson, 1999). The data otdd for this research used
surveys, thereby collecting information directlgrir the people that this research
concerns (Leung, 2001).

The majority of the questions used for this redeare closed questions, but some of
the data collected used open questions. Closestiqns allow for answers within a
finite set and are used to collect both factuadrmfation, such as gender and age, and
data on attitudes and opinions thus providing a-egel of control over the
questionnaire (Oppenheim, 1996). This control algs in the analysis of the
questionnaire, as there is uniformity across &lrésponses. It is also easier to input
the data into a software package therefore redwairays (Newell, 1995). The use of
closed questions also reduces the effort needdldeoespondent to complete the
guestionnaire and therefore can increase the respate. However closed questions
can only be used when the set of potential ansiseiseady known; therefore some

open questions were asked within this researchawige guidance for the potential
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responses to some of the closed questions. Sta(E369) comments on the use of

open and closed questions highlight the use otthes methods.

“closed questions should be used where alternatypéies are known, are limited
in number and are clear-cut. Open-ended questioasiaed where the issue is
complex, where relevant dimensions are not knowa véhere a process is being
explored” (Stacey, 1969)

When closed questionnaires were used for this relsélaat sought an opinion or
attitude a Likert scale was implemented, with tt&les balanced around the mid point.
The questionnaires were designed to reduce dentemdateristic bias, which can
occur when respondents want to be good particiganddry to give the answers that
they feel the researcher wants (see for example &r8cheibe, 1964). To eliminate
this bias, where practical, the exact purpose eftlestioning was not given to the

participants.
The data collection was carried out using two mésho

> Self-completed paper questionnaires
» Self-completed online questionnaires

The advantages and disadvantages of using an aplestionnaire were considered
before deciding to use this method. One of theaathges of online data collection is
the elimination of transcribing errors, as the data be pre-coded and automatically
stored into a database (Harris, 1997; Watt, 1981Owever there may be problems in
the data collection itself that cause errors indat as the respondents are not
monitored therefore allowing for dishonesty in aBenwg questions such as
misreporting age or gender (Dillman, 2000; Schni@87). Another reason that
respondents may not always give honest answeeeuge they may want to be seen
to conform to what is socially desirable (Sociakbable Response Bias). Although
this bias cannot be eliminated completely, new@iding of questions and
assurances that all responses are anonymous aateré@Nunnally, 1978).
Therefore the anonymity of respondents via an erdirvey can be a positive

characteristic (Hewson, Yule, Laurent & Vogel, 2D03

With unmonitored online surveys, there is a riskt fheople may respond more than
once (Schmidt, 1997), but there are also advaniagée respondent not being
monitored, as it allows time to consider resporfsesinson, 1990). Another
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drawback to online surveys is that all respondemist have access to the Internet and
have the confidence to use it, however internettasirveys can include as well as

exclude certain members of the population (Bosnjaken & Bandilla, 1991).

The literature suggests that the quality of dateected via online methods is as valid
as traditional methods (Denscombe, 2003), althoagbondent selection is
considerably different for the former as theratttel point in having a web page and
setting up an online survey and passively ‘waitifag’eligible respondents to find the
site. A more active strategy is needed to encauusgrs to complete an online
survey (Coomber, 1997), however invitations toipgrate in online research are
increasingly considered ‘spamming’ (Harris, 199This can result in online surveys
often having lower response rates than onsite garweth response rates of 10% or
lower being common (Witmer, Colman & Katzman, 199BYy their very nature,
online surveys are participant self-selecting dratdfore they are not random and
may not be representative of the full study popaia(Dillman, 2000). However
online self-selection is suitable to use when nedeag a particular group of Internet
users, especially when connecting with groupsdhanot bound in a particular area
but that share a common interest (Coomber, 199fi)s was the case for this
research. People who ride PTWs were surveyedthdinvitation to take part in the

survey being made via motorcycling websites.

The technical issues of running an online quesaarralso have to be considered.
Internet technology allows a fast turn-around dfranquestionnaires (Watt, 1997)
and can also be low cost (Gaiser, 1997), howevkculties may be experienced by
users due to computer or internet problems (Cler®88) as well as the possibility of
non-internet users being overlooked (Konstan, Ro&sess, Stanton & Edwards,
2005). There is also the issue that a level dfnimal expertise is needed to design
and implement an interactive webpage. Some otttexhnical issues are described

in Appendix J.

The design of an online questionnaire is diffefemin the design of a paper one in
other aspects as well. For instance if ‘radio-dmst are used to ensure that the user
can only select one option, it is important to eaghat the possible responses do not
make respondents feel that they want to select thareone option (Couper,

Traugott & Lamias, 2001). Itis also importantttttee default option is a null, so that
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the researcher knows that the user did not setgcofthe available responses,

otherwise a non-answered question may be wronglga.o

The questionnaires used for this research heasligd on Likert scales, and when
these are implemented online it is important to pargicular attention to the labels,
and their spacing, otherwise it is possible thabirect data may be entered (Dillman,
2000). It is also imperative that the questiormarreadable, therefore where
possible each question should be in the same foerasaily read, and have a question
number (Couper, Traugott & Lamias, 2001).

Paper questionnaires have the advantage over anigein that they can reach
people who do not have access to the Internety @lse allow for research to be
carried out at specific times, such as just atbeneone has finished riding.
Therefore, the data collection for this thesisisgdl both online and paper surveys to

access a range of respondents.

4.6 The Sample

The sample is the fraction of the population thresiveer a questionnaire (Fowler,
1988). The purpose of surveys is to generalisa ftte sample to the population so
that suppositions regarding behaviour, attituded,the like, can be made (Babbie,
1990), therefore how respondents are selectedperiamt. Within this research the
sample is ‘convenience self-selecting’ (McQueen Buksen, 1999), mainly using a
sub-population of PTW riders. The online survegseypromoted by using the
snowballing technique (Kalton & Anderson, 1986) vehknown riders, members of
bike clubs and users of motorcycling web forumsienmntacted and asked not only
to do the questionnaire, but also to forward onsiin@ey details to other riders. For
the questionnaires aimed at non-riders the snoimbathethod was also used.

The paper questionnaires were offered for compidtidwo manners. One
questionnaire [Q4] was distributed via motorcydiess in Central Scotland; to
increase the response rate a prepaid envelopenalaged (Fink & Kosecoff, 1985).
Motorcycle outlets were used to reach a generalilptipn of riders, rather than the
general public. The other paper questionnaire g designed for riders who were
attending a track-day, and only those who had ridaethe track that day were asked
to complete it, hence gaining insight into theitimg experience during that day.
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4.7 Description of Questionnaires
4.7.1 Questionnaire 1, What non-riders think of PTWéers

This questionnaire sought to obtain the views spomdents about motorcycle riders.
The view was obtained via an open question. Refgrus were also asked about any

motorcycling experience.
4.7.2 Questionnaire 2, Data on Riders

Questionnaire 2 asked riders about their bike akel lise. The main aim of the
guestionnaire was to collect information on the amaf time spent in various types
of riding, such as commuting. Information was aeaght on what safety equipment

was worn or used on the bike.
4.7.3 Questionnaire 3, Rider and Economic Data

How much do riders spend on biking? How much ders earn? What economic-
social group do riders come from? From some ofiteeture reviewed in Chapter 2
it may be expected that riders come from the |Iquasd echelons of society. Data

from this survey will be used to confirm, or refutieis assumption.
4.7.4 Questionnaire 4, Rider Likes and Dislikes

What do riders like and dislike about riding in gead, and in Scotland? This set of
open questions was posed using a paper-based syt of the descriptive

research.
4.7.5 Questionnaire 5, Track Enjoyment and Risk

Mannering & Grodsky (1995) stated that riding a PMAaly attract ‘thrill seeking’
individuals because of the danger involved in gdinlf that were the case then it
would be expected that risk and enjoyment woultiike®d. This part of the research
utilised the relatively controlled environment opablic day at a racetrack to

investigate the links between rider risk and enjegtn
4.7.6 Questionnaire 6, Risk and Goals with Scenario

What are the goals of riders when they are ridimghe open road? This question
was investigated with a webpage that presentednelgmts with six scenario
photographs, asking for them to be rated for ristk @njoyment. Open questions for

each scenario asked about the reasoning behintskh@nd enjoyment ratings.
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4.7.7 Questionnaire 7, Extended Risk and Goals w#tenarios

This questionnaire was developed by utilising themdracted from the open
questions in [Q6]. Detailed quantitative data wasght concerning the scenarios by
asking for ratings of factors that may give riseisé and enjoyment.

4.7.8 Questionnaire 8, Extended Risk and Goals w#tenarios for Drivers

Do PTW riders and car drivers have the same viermskfand enjoyment? This
guestionnaire, a version of [Q7], was used to galata from car drivers, and thus
allow the two road user groups to be compared.

4.8 Analysis

The majority of statistical analysis was carried wsing SPSS for Windows, version
11. Microsoft Excel was also used for some prelary data screening and creating
visual outputs. Apart from basic analysis, suclfr@guencies, means and standard
deviations, cross-tabulation of variables was aloied out, with Chi Squared being
used to check the significance of the data (Da&cBgidy, 2004).

Some factor analysis was carried out on some ofiéitee.  Factor analysis is often
used to simplify interrelated measures and classifylarities, therefore aiding in
making sense of a complex situation (Child, 194@pwever factor analysis does not
reveal the underlying cause for specific behavioWsthin this research, factor
analysis was carried out using the function withi»SS (Dancey & Reidy, 2004).
Using a Varimax rotation as the primary factor gs@lis improved by this
procedure. The output from the SPSS factor arsfysiction was examined and only
variables with a loading that exceeded a magnitiigdus or minus 0.40 were
considered to be significant (Gorsuch, 1983). Withe SPSS dataset new variables
were created to reflect each factor, these werstnated using a unweighted
summation method (Hair, 1992; Maxwell, 1961).

As well as using SPSS for analysis, some of thélig of riders used neural
network technology to carry out pattern recognittondatasets. Pattern recognition
using neural networks has many applications, saademtifying fingerprints and
handwriting recognition (Ripley, 1996). In thegmwbcations human expertise has

been replaced by computer software, with the soévapplication being trained on
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similar data. For the application used in thigegsh the network was trained on a

synthesised data set. Appendix K describes thefubes technology in more detail.

The data obtained using open questions ([Q1], E4] [Q6]) not only provided the
direction to the research, but also guidance foresof the closed questions used to
expand on the initial theories (McQueen & Knusgd&99). The analysis method
used for these open questions is of paramount itgpoe to this research and a
content analysis method was used (Fink & Kosed®85; Moser & Kalton, 1971).
The data from the open questions was analysed (Ewegnatic analysis’. This
method identifies patterns or themes within theadBtaun & Clarke, 2006; Daly,
Kelleher & Gliksman, 1997; Miller, W. L. & Crabtre992) with the themes being
established by careful reading of the data (Ridéz&y, 1999). The established
themes were finally coded, with these codes bemtgred into the SPSS software

package for statistical analysis.

The following Chapters describe how these anatgsisniques are used, and the

conclusions that have been drawn from the data.
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Chapter 5 — Who Rides PTWs?

A man who dares to waste an hour of time has suobdered the value of life.
Charles Darwin, 1809-1892

5.1 Introduction

This chapter presents the demographic data frorauheys to develop a portrait of
the PTW riders who participated in this reseandhile it is always necessary to
establish the characteristics of a survey sampletaair likely representation of the
overall population, this is particularly importamhere, as in the case of PTW riders,
there is a paucity of research in the area. TheBment for Transport has published
two reports on motorcycle statistics, one in 2004 a follow-up in 2006 (DfT,

2004a, 2006a). These statistical bulletins givénaight into the characteristics of
bikes and riders allowing a comparison of soméiefdemographic data collected for
this research. This will establish the validitytbé sample. The characteristics of the
biking population is of particular interest givdretimage portrayed in popular culture
of the ‘rebellious law breaker’ as discussed inf@eaOne and the perception that
riders are risk takers. This chapter begins withlysis of data collected from the
general population on their image of bikers befmesenting the profile of
respondents taken from the biker surveys.

5.2 Image of Bikers

In Chapter One, the popular culture image of biker8/Nild One’ rebels or law
breaking ‘Hell's Angels’ was discussed. In ordeascertain whether such media
images were prevalent amongst the general popualaisurvey was developed to ask
members of the public what they thought about tivase rode PTWSs. A copy of this
survey (Questionnaire One) can be found in AppeAdixComments about their
views of riders were solicited via an open-endeglstjon. A total of 105 responses
were received. These responses were categoriged3drihemes, using a method
based upon Miller & Crabtree (1992); some respotglamswers reflected more than
one theme. Appendix L contains a list of the resgs and the themes developed.
The themes were further categorised into posithereegative comments, Table 5.1
shows this in terms of both responses (Rpse) apmbrelents (Rdnts). The responses
of over two-thirds of the respondents reflectedatieg views with the majority

commenting that bikes are dangerous or riddemiraaner that makes them
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dangerous; although comments on enjoyment andréotigal elements of riding also

featured.

Table 5.1 Themes of Thoughts on Bikers

Positive Themes Negative Themes
Theme # | RpsgrdntsTheme # |RpseRdnts
Riding is fun 168% [15% |Bikes are dangerous A 2288%
Bikes are practical 1#% [13% |Risk takers/reckless 28 149%
Riders have good skills 18% [12% |Do not like bikes 14 |7% [13%
weaving/filtering

Riders have good 8 |4% 8% [Riders have a bad 13 |6% [12%
camaraderie attitude/no consideration

Riders are brave 4 2%4% |Riders have no respecfl0 |5% [10%

for traffic laws

Other vehicles cause bikg3 |1% [3% |Bikes are not easily se@n |4% (9%
accidents

Riders are sensible 3 198% |Bikes are Noisy 7 | 3%[7%
Riders are passionate P 198% |Vulnerable 6 | 3% [6%
Riders are OK/Good people |0% [1% [Riders need to be 2 1% [2%
restricted
Riders are intimidating| 2 | 1%32%
Riders are thugs 2| 19%2%
Riders blame cars for (1 |0% [1%
accidents
Bikes are not 1 |0% |1%

environmental
Riding would notbe (1 (0% [1%
enjoyable

Total 64131% Total 142169%

Information was also sought on whether respondegitsa PTW licence, if they have
ever ridden a PTW on the public road or if anyhdit friends or family ride. This

was used to ascertain if such considerations infleé the responses given. The data
suggest that those who hold a bike licence are pas#ive towards biking than those
who do not (Table 5.2). A similar pattern is evitleor those who have ridden a PTW
on the public roads in the past (Table 5.3). Thwlse have friends and family that
ride also have a more positive view of riders, thig is not as distinct as in the other
two categories (Table 5.4).
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Table 5.2 Positive and Negative Themes by Licemde H

No Bike Hold Bike
Licence Licence Total
# % # % # %
Positive 32 42% 10 67% 42 46%
Negative 45 58% 5 33% 50 54%
Total 71 100.00% 1% 100.00% 92 100.00%

Chi squared p < 0.074

Table 5.3 Positive and Negative Themes by RiddehVd in the Past

Not Ridden Ridden Bike Total

# % # % # %
Positive 2b 39% 17 61% 42 456%
Negative 39 619% 11 40% 50 54%
Total 64 1009 28 100% 92 100%

Chi squared p < 0.055

Table 5.4 Positive and Negative Themes by Friendflamily Ride

No Yes Total

# % # % # %
Positive 18 37% 24 56% 42 46%
Negative 31 63% 19 449% 50 54%
Total 49 1009 43 1009 92 100%
Chi squared p < 0.067

Exploration of these themes would suggest thabafih the extreme image of bikers
as ‘bad boy’ renegades, as per the movie image,noiglge held by members of the
general public, some still hold the view that bg{biking is reckless/dangerous
especially if they do not have personal experieidaking and/or riders. The
following section examines the demographic datéectdd through surveying PTW

bikers.

5.3 Who Rides Bikes?

According to the DfT (2006), there are currentlguard 1.62 million PTWSs within the
UK compared to an estimated 33 million cars (Df002a) and they account for
roughly one journey for every twenty car journesken. The highest PTW
ownership rate is in the South West of Englandtaedowest are in Scotland; in
2004 the ownership rate for Great Britain was lothan any other main EU country
(DfT, 2006a). Given the image of bikers, it midiet expected that riders would tend
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to have a young, predominantly male, low-incomdijgro With the exception of
being predominantly male, this profile is not geligrthe case. For this section
information from the survey data is explored alodgsvailable national data from
the Department for Transport (DfT) and other putd sources. This allows a
demographic profile of the survey respondents tdévesloped and gives an
indication of how representative of the generalrigkpopulation the survey

respondents are.
5.3.1 Age and gender of PTW riders

In the Department for Transport (2006a) compenddfirmotorcycle statistics an age
profile is given for riders of PTWs. The groupingsed by the DfT are slightly
different to the ones used in this research bugectnough to allow some comparison
of data. The figures from each are presentedlsydsice in Table 5.5a and 5.5b; the
main difference in the research data to the Df & @&that the youngest age group
(Under 21) and the oldest age group (Over 60) adeurepresented in the survey.
There is a corresponding peak in the mid-rangebdtr data-sets, which is most
marked in the 40-49/41-50 grouping.

Table 5.5 Age of Riders

Table 5.5a Age of riders (DfT) Table 5.5b Age of riders (from Survey)
Age % Survey # %
Under 20 10% Under 21| 37 3%
20 - 29 10% 21 - 30 147 13%
30 - 39 27% 31 - 40 35 32%
40 - 49 25% 41 - 50 351 32%
50 - 59 17% 51 - 60 17P 16%
60+ 10% 61+ 43 4%
Total 1101 1009

The DfT compendium does not present data on themrugender split for riders,
however the 2002 National Traffic Survey stated thales were seven times more
likely to make a PTW trip than females (Clarke, Waartle & Truman, 2004),
therefore it can be approximated that about 14%defs are female; there was a

similar gender split found in these research daable 5.6).

Females are well represented in the younger agggr@able 5.7), with the number

of female riders reducing at about 50 years of agas may be an effect of riding
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being a physical activity and older females may fie&t they no longer have the

strength to control a PTW.

Table 5.6 Gender of PTW rider respondents

# %
Male 944  86%
Female 156 14%
Total 1100 100%

Approximately half of all female riders surveye@ aged between 36 and 45; only
7% are over 50, whereas 22% of male riders are aged50 (Table 5.7).

Table 5.7 Gender profile by age groups with peragatsplit of male to female for
each age group

Male Female | Tota
# % # % | #

<21 31 3% 8 4% 37
21-25| 57 6% 12 8% 69
26-30| 62 7% 16 10% 78
31-35| 135 14% 19 12% 154
36 - 40| 157 17% 38 25% 195
41 - 45| 185 20% 38 25% 223
46 - 50| 112 12% 1% 10% 127
51 -55| 109 12% 6 4% 115
56 - 60| 53 6% 3 2% 54
60+ 41 49 2 1% 43
Total 942 1009 155100%61097

Chi-squared p = 0.003

5.3.2 Income and occupation of PTW riders

Data collected on the income of PTW riders suggésiishalf the respondents earned
more than the national average (Table 5.8). THie®b6f National Statistics (Dobbs,
2006) showed that for the 2005/06 tax year mediaasggannual earnings for full-time
employees on adult rates who have been in the gdmfer at least 12 months was
£23,600, with a mean value calculated at around80P5(Office for National
Statistics, 2007).
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Table 5.8 Earnings of PTW Riders

Earning # % Cum %

<10K g 7.9 7.9
10K to 15K 8 7.9 15.8
15K to 20K 25 24.8 40.p
20K to 25K 12 11.9 52.6
25K to 30K 7 6.9 59.4
30K to 35K 11 10.9 70.8
35K to 40K 11 10.9 81.p
40K to 45K 7 6.9 88.1
45K to 50K 1l 6.9 95.0
50K to 55K 3 3.C 98.0
55K to 60K 1 1.( 99.0
>60K 1 1.0 100.0
Total 101 100.0

This is reflected in the occupational profile oé ttespondents where nearly half
(47%) of the respondents indicated that they hatitife/upper managerial or
professional position (Table 5.9) against the matid-igure (NRS, 2006) of
approximately a quarter (Table 5.10). Note thatdhtegory of ‘lowest levels of
subsistence’ includes the unemployed, studentsatasrkers and those who have

retired.

Table 5.9 Occupational groupings of respondents

Occupational groupings #| %
Upper management 6 6%
Middle management/professional4l 41%
Junior management/clerical 17 17%
Skilled manual 10 10P%
Semi-skilled/unskilled 11 11P6
Unemployed 1 1%
Student P 2%
Retired B 3%
Other 10 10%
Total 101 100.p

The demographics and occupational data suggekitavedy older, affluent,
predominately male PTW rider in occupations assediaith responsibility. This is
at odds with the image held by non-riders. Thifaihg section analyses data on

their spending habits related to PTWSs.
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Table 5.10 National Occupational Groupings

Occupational groupings %
Upper management 4%
Middle management/professional22%
Junior management/clerical 2D%
Skilled manual 21%
Semi-skilled/unskilled 1690
Lowest levels of subsistence 8%
Total 100.0

5.4 Spending on PTWs

Riders were asked about spending habits, includingust spending on the PTW, but
also on consumables (fuel, oil, etc), accommodaiiban on biking trips and biking
events (Bikefest at Kelso, National Bike Show imndngham, etc). The
respondents’ average spend per annum on bikesiling kit was £1210 with a total

of £3,500 per year being spent on bike relatediéti According to the Expenditure
and Food Survey, the average household has a weedihd of £0.60 on PTW
purchases and £0.16 on accessories, spares atg gitotal spend of £0.76 (Office

for National Statistics, 2004). However, this sgieg is spread across all households,
despite only 2.3% households within the UK ownirgTdV (DfT, 2003c). Therefore
the weekly spend for households owning a PTW on Blv¢hases and accessories is
approximately £33 per week (£0.¥6.00/2.3) equating to £1731 per year. Even this
recalculation of the ONS figures to account for sheall proportion of PTW owners

in the survey is still less than half the spendinggested by the survey responses
(Table 5.11). This may partly be due to elemehtgpending associated with PTW
use being allocated elsewhere in the Expendituld=aod Survey (e.g. spending on

accommodation while on biking trips being allocatedeisure/holiday spending).

Table 5.11 Mean Spending on Bike Related Activities

Mean
Bike and Kit £1210.40
Consumables £1195)05
Accommodation (UK only) £611.88
Events (UK only) £150.35
Other £292.90
Total spend £3500.25
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In 2004, 2.3% of British households owned a PTWT([2Z006a) compared to 73% of
households owning at least one car. OwnershipRI& was more common in
households that owned one, or more, cars (DfT, 2008his may indicate that the
PTW is often a vehicle of choice rather than a nmague of transport. Respondents
were asked to give a value for their current bike;average value of the respondent’s
bike was around £3,000 (Table 5.12). This suggekigh level of capital

commitment and on-going expenditure on a vehick ihoften a non-
essential/additional transport mode and owned lEagure rather than necessity (see

section 6.3).

Table 5.12 Value of Bikes

Bike Value # % Cumulative %
Less than £1000 15 8.4% 8.49
£1000 to £1999 105 19.6% 28.00
£2000 to £2999 105 19.6% 47.79
£3000 to £3999 87 16.3% 63.99
£4000 to £4999 11 13.3% 77.29
£5000 to £5999 35 6.5% 83.79
£6000 to £6999 3 5.6% 89.39
£7000 to £7999 21 3.9% 93.39
£8000 to £8999 11 2.1% 95.39
£9000 to £9999 4 0.7% 96.19
More than £10,000 21 3.9% 100.0%
Total 535 100.0P%

Having explored who the PTW riders are, the follogvsection analyses the data
collected on the type of bikes being ridden in ®whcategory, size and performance.

5.5 Powered Two-Wheelers

As discussed in Chapter Two, there is dispute theedegree to which PTW engine
size impacts on issues of safety. In order tosssie impact and develop a riding

profile, information was sought on the type of PTl¢eng ridden by respondents.
5.5.1 Categories of PTWs

Using the bike make and model information suppligdespondents, bikes were
classified into ‘bike types’ using the categoriadely used in biking publications
such as the Used Bike Guide (UBG, 2006). Nearbp 6 respondents stated they

ride either Sports bikes, Tourers or Sports Tourers
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However, the gender split across the bike typesigven with females being over

represented in the Sports Tourer category and tepleisented in Tourer bikes (Table

5.13); this may be because Tourer bikes are géndedvy machines and females

may opt for a lighter Sports Tourer instead.

Table 5.13 Gender by Bike type

Male Female Total

Bike Type # % # % # %

Sports 226 29% 32 27% 58 29%
Sports Tourer 194 25% A5 38% 239 26%
Tourer 186 24% 15 1306 D1 22%

Classic/Custom 60 8% 11 9% 71 B%
All rounder 121 15% 15 13P6 36 1%%

Total 787 1009 118 100% 905 100%

Chi-squared p = 0.009

When bike types were analysed against age, th@esaagd to be a progression from

the Sportier bikes to Tourers as the rider geterdf@lable 5.14). Younger riders may

be attracted to the Sports bike due to the glarassociated with high-profile racing

events such as British Super Bikes, especiallpaa felatively modest outlay a bike

can be obtained with a similar performance to beatg raced. For example, the

Virgin Mobile Yamaha team that is competing in 8887 British Super Bike series
are riding Yamaha YZF R1 bikes (BSB, 2006), wittoad legal version costing
under £9,000 (Yamaha Motor Company, 2007). Thegigosition on a Sports bike

is hunched over the front of the bike, providingagse that is liable to give back

problems, therefore it is not surprising that asasweiders get older they may opt for

bikes with a more ‘body friendly’ riding position.

Table 5.14 Bike type by Age

35 and under] 36 to 50 51 and olde Total

Bike Type # % # % # % # %

Sports 9@ 37% 117 27% 25 159 234 27%
Sports Tourer 61 2506 1R7 29% 42 259 230 27%
Tourer 2 11% 100 23p6 64 389 191 22%
Classic/Custom 10 4P 17  11% 13 89 70 8%
All rounder 58 23% 44 10% 24 159 128 15%
Total 248 100% 435 100p6 17Q 1009 853 1009

Chi-squared p < 0.001
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5.5.2 PTW performance

The make and model information on the PTWs allawther analysis of their
characteristics and performance such as bike pam@éengine size. Engine size is
often used in categorising bikes (for example sBe P004a; EuroRap, 2004; Huang
& Preston, 2004; Sexton, Hamilton, Baughan, Strggd& Broughton, 2006; Yannis,
Golias & Papadimitriou, 2005). However this metloddategorising machines does
not take into account the actual performance céipabf the machine. For example a
Honda SL650 has an engine size of 649cc, but otdp apeed of 95 mph while a
Suzuki GSXR 600 has a smaller engine size of 6@6ta top speed of 160 mph
(UBG, 2006). Power and weight data was used teldpwa performance index to

allow a better comparison of the bikes. The egudfir performance index (Pi) is:
Pi = (Power/Weight) * Top Speed

This calculation, using data from Used Bike Guid8&G, 2006), was undertaken for
all bikes indicated by respondents; a list of bjkeish their performance index, is

presented in Appendix M.

Five categories of performance index were creatadjing from ‘very low’ to ‘very
high’; Table 5.15 indicates a fairly even spreabas the range of performance

levels.

Table 5.15 Performance Index

# % Cumulative %
Very low 72  15.7% 15.7%
Low 9 20.9% 36.5%
Medium 102  22.2% 58.7P0
High 98 21.3% 80.0%
Very high 92 20.0% 100.0%
Total 460 100.0%

When cross-tabulating performance index with ageiladrs it was found that the
percentage of riders who ride high, or very higirfgrmance machines varies very
little with age, however younger and older ridenes more likely to ride low or very

low performance machines compared to those in iddlenage group (Table 5.16).

The overrepresentation of younger riders in thg \@w performance group may be

due to the current licensing restrictions that dbailow riders under 21 to ride
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powerful machines (DSA, 2004), and once the adg&la$ reached it will take time
for a young rider to pass the test to gain acaetmdger machines and then to obtain
one. One of the other barriers for young rideratig a more powerful PTW is the
cost of insurance with many insurance companiedingatheir premiums. There
were no significant differences found when compgagender with the performance

index of PTW ownership (chi squared p = 0.316).

Table 5.16 Performance index against age of reseoisd

35 and under 36 to 50 51 and older Total
Pi # % # % # % # %
Very low 32 24% 2  11% 18 169 72 16%
Low 19 14% 58 22% 24 29Y% 96 21%
Medium 27  20% 61 25% 14 17% 102 22%
High 28 21% 5P  21% 17 21% 97 21%
Very high 271  20% 49  20% 14  17% 90 20%
Total 133 100% 242 1009 82 100% 45F 100%

Chi-squared p = 0.028

5.6 Summary

Despite the image that would seem to be prevaleongst the general population
that ‘bikers’ are dangerous and irresponsible ptiodile of the PTW riders from this
research suggest that they are likely to be middkd, be in positions of
responsibility in the work place and be relativaffluent. This profile, together with
PTWs not being the sole transportation in most ébokls, suggests that ‘biking’ has
become a ‘middle class’ hobby rather than simpthe@ap/alternative mode of
transport for those on lower incomes (Chapter Mpr is it the ‘young rebels’ who
are riding the most powerful bikes, but those mitinddle age ranges.

Knowing who is riding is only an initial step in derstanding this group of people.
The following chapter examines the motivations lmed in riding to establish why

people choose to ride.
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Chapter 6 - Why do People Choose to Ride PTWs?

Riding a race bike is an art - a thing that youltkrause you feel something inside.
Valentino Rossi, 1979 -

6.1 Introduction

The previous chapter explored the question ‘whesiE@TWs?’, this chapter examines
why riders choose to ride PTWs. The image of ‘tskas reckless risk takers, as
discussed in Chapter 1 and Chapter 5, would sudjggistiders of PTWs should be
thrill seekers. This chapter examines some ofeéasons for PTW use and the ‘likes’

and ‘dislikes’ of riders.

6.2 Datasets

This chapter analyses data from Questionnaire@néexng commuting and
recreational riding, and Questionnaire 4 examinimgy'likes’ and ‘dislikes’ of riders.
Questionnaire 2 was administered online collectrigrmation on PTW riders and
their riding habits; 554 respondents completedstireey. Questionnaire 4 was a
paper-based survey, distributed via biking retatleis around Scotland. Its purpose
was to examine aspects of why riders ride, speatificoncerning the ‘likes’ and
‘dislikes’ of riding; 53 respondents returned theegtionnaire. Full results for both

guestionnaires can be found in Appendix C [Q2] Apdendix E [Q4].

6.3 Riding Trip Purpose

The National Traffic Survey (DfT, 2003c) categosiseeasons for trips” into various
purposes: work/business/education; shopping; ngiiiends; and other leisure
(Table 6.1).

Table 6.1 Trip Reasons for Car and PTW vehiclesd@aies from the DfT(2003c)

PTW Car

Trip reason |Trips per rider | Average trip | Trips per driver | Average trip

per week [length (Miles) per week length (Miles)
Other leisure 0|7 24.9 1.6 12.8
Visit friends 0.9 10.6 2.3 10.6
Work, busines
and education 5.1 9.5 4.7 11.6
Shopping 0.[7 4.3 3.3 5.2
All trips 8.0 10.5 16.4 8.4
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Although the ‘work/business/education’ categoryvséad similarities between car and
PTW use, in other leisure trips PTWs were usedftesgiently but the trips were
almost double the length, implying that the actide was for leisure rather than the
PTW being used to visit a leisure destination.

The figures from the Department for Transport iatkcthe purpose of the trip, but the
data does not explore the reason why the PTW wexk uBhis is an important
distinction, as for most riders there is a car witihhe household (DfT, 2006a) and
therefore the PTW may be being used as a vehictaate.

6.4 Reasons for Riding

Two of the main purposes for riding can be catesgatias work-related or leisure-
related; these were explored with respondents lkeskgd about leisure and
commuting riding [Q2].

6.4.1 Commuting

Riders were asked if they used their bike for cormguo work, and if they did, why.
Around two-thirds of respondents (62%) commutedPByV; a similar figure (64%)
was reported in the National Traffic Survey (DfD0Ba). The majority of those who
commuted stated they did so because they enjoyeddi, with the convenience of
using a PTW also being a major factor; only 6% ttedit they had no option but to use
the PTW to get to work (Table 6.2). Some of thepoadents may fall into more than
one of these categories, but the questionnairealldwed one option to be chosen.

Table 6.2 Why riders commute

| use my bike to get to work because | enjoy the ri 176 589
| use my bike to get to work because it is morevearent than othef 109 369
forms of transport.

o

\=J

| use my bike to commute to work, as it's the anbans of getting 18 69
there.
Total 303 100%

Convenience is often associated with PTW use; @it#d reasons including the
economics of running a machine; easier, and ofteaer, parking; and the ease of

access through traffic resulting in reduced jourtienes (City of York Council, 2005;
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National Motorcycle Council, 2000). Some of thesavenience factors are
expressed in Staffordshire County Council’s (2006al transport plan:
Powered Two-Wheelers (PTW's) offer the same patdatipersonal mobility as
private cars whilst contributing less congestioallytion and damage to roads.
PTW's are not subject to the same delays in coedésiffic and so spend less
time wasting fuel idling in queues. They are lighteenerally more fuel-efficient

and take up less space, whether parked or mo{@tgffordshire County Council,
2005)

For the majority of riders who chose to use th&wR for commuting, enjoyment

was a main consideration.
6.4.2 Leisure Riding

When riders were asked about their leisure ridimy @2 out of 544 (4%) indicated
that they did not use their bike for recreatiomdiing at all; of these, 15 used their
bike to get to work because it was more converaedt4 enjoyed riding to work. All
the females said that they did recreational ridi@grnwall County Council
conducted a survey amongst PTW riders in their,avéh one question asking about
trip purpose; only 1% stated that they never uked bike ‘purely for fun’, with 49%
riding for fun at least 2 to 3 times a week, owatkends; 15% rode purely for fun
everyday. (Cornwall County Council, 2004). Hertceain be concluded that fun and

enjoyment are major reasons for riding.

When riders were asked how they spent their leigdiieg [Q2], over half of the
respondents stated that they carried out theieagicnal riding as a solo activity, with
a third going out for rides with friends and 10%past of an organised group, such as

a motorcycle club (Table 6.3).

Table 6.3 Recreational riding

# %
| spend most of my recreational riding time ridimgmyself 297 55%
| spend most of my recreational riding time ridingh friends 178 32%
| spend most of my recreational riding time ridingan organised 52 10%
group
| do not use my bike for recreational riding 22 |4%
Total 544 1009
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An examination of the recreational riding genddit shhows that females are more

gregarious with 59% preferring to ride with friendsble 6.4).

Table 6.4 How Recreational Riding is carried out®snder

Male Female Total

#| % |[#]| D | # | %
| spend most of my recreatiormading time riding
by myself 278 61% 2l 33% 296 57%
| spend most of my recreational riding time rig
with friends 132 29% 38 59% 170 38%
| spend most of my recreational riding time rig
in an organised group A7 10%| 5 B% |52 10%
Total 454 100% 64 100% 518 100%6

Chi squared p < 0.001

Riding alone is the preferred mode of riding forati@spondents (Table 6.3), but this

becomes more prevalent as the rider gets oldeld &ab).

Table 6.5 How Recreational Riding is carried outAnye Group

35 and 51 and
under 36 to 50 older Total
# % # % | # % #| %

| spend most of my recreationa
riding time riding by myself 84 5206 136 55% 74 70% 294 57%
| spend most of my recreational
riding time riding with friends g4 39 83 34% 2b 24% 172 33%
| spend most of my recreational
riding time riding in an
organised group 15 9% 28 11% 7 7% 50 10%
Total 163 100% 247100%106 100% 5161009
Chi squared p = 0.032

Analysis of riding mode against bike types riddaggests that with the exception of
sports bike riders who are more likely to spencetiding with friends, riding alone
is generally the preferred option for riders oftgtles of bikes (Table 6.6).

This section has established that riding is predamtly a leisure activity, the next

section explores the way riders feel about aspeaiging.
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Table 6.6 How Recreational Riding is carried outBike Types

0 0N = - e Q o @ —
Eo | EE s | g2 | 2| o S
= g S °
=) 23 3 3 <3 3 2
2 = [ OO0 o n
#| % | #| D | # ]| % |#| D |#]| D |#| % # | %

| spend most of
my recreational
riding time
riding by myself
| spend most of
my recreational
riding time 57 51% 36 33% 27 27po 12 28% |147%15 29% 161 32%
riding with
friends

| spend most of
my recreational

44 40% 66 61% 63 63P6 RS 58% [601%30 58% 288 58%

riding time 19 99 6 6% 1D 10% (6 14P6 1A2% 7 13% 49 10%
riding in an

organised grouq

Total 111100% 108 100P6 1D0 100% |43 100%{188%52 100% 498 100%

Chi squared p < 0.001

6.5 ‘Likes’ and ‘Dislikes’ of Biking

Bikers in Scotland were asked what were their dikend ‘dislikes’ about riding
generally, and riding specifically in Scotland [Q4Jomments about their ‘likes’ and
‘dislikes’ were solicited via open-ended questiofise responses were categorised
into 15 ‘likes’ and 10 ‘dislikes’, using a methoddad upon Miller & Crabtree (1992).
The total numbers of likes and dislikes is showiliable 6.7. Some respondents

comments were coded into more than one theme.ilDétais coding, along with a

complete listing of the comments, is provided irpapdix E.

Table 6.7 Number of Likes and Dislikes

GeneralScotlandTotal
Likes |116 100 216
Dislikeg95 72 167

Where there was only one or two comments on a theuoh as ‘cool factor’ or

‘better for the environment’, these were categorae ‘other’.
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6.5.1 Elements Riders Liked About Riding

Riders were asked to give their general ‘likes’@huking (Table 6.8). ‘Freedom’
was the most common reason for riding. The sehbelonging to ‘the biking
community’ was also considered important as illatgtl in these quotes:

“Being part and feeling part of the biking commuyniall the biking events, races,
rallies, runs, etc. Mutual respect between bikers”

“All bikers | have met are so nice, the fact thadsnbikers, including myself,
always give a wave in passing.”

The convenience of riding a PTW was one of the nilkes’ for riders, with
convenience taking several forms such as accessghitraffic and ease of parking,

as seen from these quotes from the survey:
“Getting through traffic queues (filtering) more igily than in a car.”
“Ease of parking and the ability to avoid hold-ups.
This correlates with the results presented preWows reasons for using PTWSs for

commuting.

Table 6.8 Rider General ‘likes’

# %

Freedom 31 22%
Camaraderie/Social P2 16%
Convenience 19 14%
Excitement m 8%
Fresh air/Nature/Scenery/Places 9 |[7%
Speed B 6%
Enjoyment 5 4%
Mechanics 6 4%
Solitude 5 4%
Use of skills b 4%
Economics 4 3%
Drivers/People 1 1%
Other 11 8%
Total 138 100%

Five respondents commented that one of their likes using their riding skills; for

example:

“The kick from co-ordination in using a m/cycle alénce, speed, judgement.”
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“Satisfaction of control and use of skill.”

Elements that relate to risk, such as speed (6%imwthe general ‘likes’) and
excitement (8% in general ‘likes’) did not appetien, rather the ‘likes’ of riding are
mainly related to gaining enjoyment (freedom anclaalements) and the

convenience of PTW use.
6.5.2 Elements Riders Liked About Riding in Scotthn

‘Quiet/good roads’ was the most frequently mentebttie’ relating to riding in
Scotland with the ‘Fresh air/Nature/Scenery/Plattesme highly rated (Table 6.9).
Scotland is also highly rated within the motorcygtess (Henshaw, 2006) due to the
nature of roads being well suited to enjoyablengdi Therefore ‘Quiet/Good Roads’
being mentioned by two fifths of the respondents wat unexpected. Scotland is an

enjoyable place to ride, as one female respondatsids

“The roads and scenery in Scotland, it's a greaywaexplore and you gain
total appreciation of the country (and I'm Englih)

Table 6.9 Riding in Scotland ‘likes’

# %

Quiet/Good roads 35 38%
Fresh air/Nature/Scenery/Places 27 P9%
Camaraderie/Social 9 10%
Drivers/People 4 A%
Freedom 3 3%
Law enforcement 3 3
Convenience 2 20
Enjoyment P 2%
Excitement 1 1%
Speed 1 1%
Mechanics 1 1%
Solitude 1 1%
Use of skills L 1%
Economics 1 1%
Other 2 2%
Total 93 100%

6.5.3 Rider ‘dislikes’

Riders were also asked to give their general kisli (Table 6.10) and their dislikes
about riding in Scotland (Table 6.11). As statbdwe, one of the ‘likes’ about riding

was to get out in the fresh air and enjoy natiBat that ‘like’ has a flip side in bad
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weather, and by far the most ‘disliked’ thing camieg biking, especially within
Scotland, was bad weather. Nearly half of respotsdeommented on this, for

example:
“Being wet in summer.”
“Cold wet and bloody miserable winters.”

The ‘other’ category was used for the more unusesgonses that could not be placed
in a theme, such as ‘Germans’, ‘Sheep’ and ‘Insecésother area of interesting
comparison is that of those who dislike car driterthose who dislike other road
users; within these two categories the majoritgidérs did not give a blanket

disliking, rather their distain was reserved faydd who put themselves, or other road
users, in danger, although one respondent didesmgl ‘Volvo drivers’ for particular
attention. Riders, in general, seem to dislikeséheho drive cars more than other
road users. As the main mode of transport on tidi@roads is cars, it is more likely
that riders will have had a near miss, or anotlegiative experience, involving a car
that may have coloured their judgement. A typaahment regarding car drivers

was:

“Lack of space/distance by some car drivers”

Table 6.10 Riding General ‘dislikes’

# %

\Weather 28 23%
Car drivers 20 20%
Poor/bad road surface 9 P%
Law enforcement 9 9
Other road users 9 9%
Cost 8 8%
Others attitude to riderns 6 6%
Poor bike/kit quality B 3%
Congestion 2 2%
Other 9 9%
Total 98 100%
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Table 6.11 Riding in Scotland ‘dislikes’

# %
\Weather 3P 48%
Poor/bad road surface 1726%
Congestion 4 6%
Car drivers B 5%
Law enforcement 3 5%
Cost 2 3%
Other road users 1 2%
Other 4 69
Total 66 1009

As discussed in Chapter 2, motorcyclists prefesresistent road surface because they
only have a limited tyre contact area on the roa#ting them unstable compared to
cars and other similar vehicles (Institute of Higlywncorporated Engineers, 2005).
This is reflected by the number of riders statimaf fpoor road surface quality is one

of their ‘dislikes’.

Almost one in ten commented on law enforcementfastar that they did not like.
Speed cameras, attitudes and inconsistencies pbtloe and police forces were
included in this theme. These particular dislikes expressed by one respondent who
said:

“Difference of police forces attitude i.e. one boukfor a noisy can or small

number plate, and another saying that noisy carmssamall number plates didn’t
kill anyone.”

A very small proportion of the riders surveyed cdaned that they found congestion
a problem, and then it was often a specific congegiroblem as expressed by one

rider:
“The roads can get choked with tourists, caravand aheep.”

The part of the survey seeking rider ‘likes’ fouhdt convenience, including access
through traffic, was a major plus, so the fact traly a small number state that
congestion is a problem should not be surprisibgs interesting to note that the

responses for ‘likes’ were considerably more thardislikes, as shown in Table 6.7.

As PTW use is more dangerous than most other fofrtransport, it is often thought
that riders enjoy risk and that this attracts Itlseekers’ (Mannering & Grodsky,

1995). How was risk categorised within the ‘likesd ‘dislikes’?
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6.5.4 Risk

Riding is a more risky activity than driving a ¢&oSPA, 2001), so there is a popular
belief that those who choose to ride do so becatide risk (Mannering & Grodsky,
1995). However many people engage in risky acéisitvhile driving for other

reasons than enjoying the risk, for example theofiseobile phones while driving
(Townsend, 2006). It is noticeable that in thepmnses on ‘likes’ and ‘dislikes’ not
one respondent mentioned risk as a ‘like’. Witlna twislikes’, although risk was not
directly mentioned, there were statements regandiigerability of riders.

Comments about road surface quality also indidaeriders are aware that they are

at risk.

6.6 Conclusion

When asked what they liked about riding, most lElgave answers citing ideas
associated with pleasure, such as freedom, or cogvee; however some authors
argue that riding a PTW cannot be enjoyable dubeddigh level of risk involved,
considering it ‘an extremely risky venture’ (Belfa& Lawrenson, 2001). But there
Is also a pervasive public perception that enjoyimeesought, and found, in the high

levels of risk that riders face.

Most current safety initiatives are founded ondesumption that the goal of the road
user is simply to reach their destination safelytsd they may then fulfil their trip
purpose — work, shop, enjoy a social occasion, €tansport is a method that joins
up places where people go so that they can mdeothlieations (Stradling, 2003);
however a transport mode may also serve affeciweedl as instrumental functions
(Steg, 2004; Steq, Vlek & Slotegraaf, 2001; StragiliMeadows & Beatty, 2001).

The driving of a car, or riding a PTW, is a skifided, rule-governed expressive
activity involving on-going, real-time negotiatiovith co-present, transient others in
order to avoid intersecting trajectories. PTW s/ be described as having an
expressive function with many recreational bikesgg out ‘just for a run’, often
without a specific destination in mind except temwually arrive back home. For this
A to A rather than from A to B riding, while accohighing a safe return is surely a
consideration, the goal of the trip will be foumdtihe manner of riding rather than the

destination.
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How do these results help in answering the questiavhy people ride bikes?
Freedom and enjoyment are important reasons forgithut what is it that gives the
enjoyment? The following chapter explores thesatgof riding that bring

enjoyment.
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Chapter 7 - The source of enjoyment?

Happiness is not achieved by the conscious puo$tiappiness; it is generally the
by-product of other activities.
Aldous Huxley 1894 — 1963

7.1 Introduction

The previous chapter explored the reasons for P$&\inding that PTWs are ridden
predominantly for pleasure rather than functiogaliEven where PTWs use is
associated with non-expressive reasons, such asmeance, enjoyment is still often
cited as a factor. Enjoyment is a key factor fashriders. Many PTW riders make
trips that are expressive and even a consideratdeiat of functional riding is carried
out for expressive purposes. Why though is ridiagenjoyable? As riding is often
categorised as a risky activity (DfT, 2006a; RoSP@()1), where does the element of
risk fit into the riding experience? Do ridersaidecause of the risk, or despite it?
This chapter explores the ways that enjoymentrisvele from riding and examines

the relationship between risk and enjoyment.

7.2 Dataset

In order to explore the various elements associattdthe riding experience, a
controlled environment incorporating a variety odd features was sought:
racetracks have such features. Several racetexcssthat hold “track day” events

for ordinary PTW riders that allow them to testittskills on a racetrack. ‘Track

days’ are when the track is turned over for uséileygeneral public riding their own
PTWs; however this is not a “free-for-all” use béttrack. UK ‘track day’ organisers
insist, as a minimum, that all riders having anesinicted UK driving licence, that
they wear a one piece leather/protective suit,aahdlmet that meets BSI 6658 type A
with an ACU gold stamp (Focused Events, 2007). iriguthe event only riders of a
similar ability are allowed out on the track at Hane time. This is to prevent a clash
of skill levels that may place riders at undue rigktrack day is not a race situation,

but an opportunity to test skills off the publighway.

Edzell was an ideal track for this purpose asstdlaarly definable features that could
be mapped and easily indicated to riders. Edgellsmall Scottish town situated
between Dundee and Aberdeen, near Brechin andris famous for its castle than
motorcycle racing. However part of the formerkase has been converted into a
race track with many events being held around #se.yFigure 7.1 shows the layout
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of the track; a track layout with photographs aftems of the track can be found in

Appendix N.

Figure 7.1 Edzell Track

Section 6, Hairpin

Section 5
Section 4 Sweeping Straight

LH Bend \
Section 2 Section 3 Chicane

Hairpin

Section 7
Double Chicane

Section 8 LH Bend

Section 9 Straight
Section 10

Hairpin

Section 1 Long Straight

Co-operation was sought from the organisers oftthek day’, who allowed
questionnaires to be administered to participamitevthey waited between their skill
cohort’s turn on the track (riders were split ititoee skill groups and rotated with 20

minutes on the track and forty minutes off, allogvample time for interviews).

Riders were asked to indicate on a map of the tndedre they felt most at risk, the
most enjoyment, the most excitement and used tist concentration (see
Questionnaire 5 in Appendix A). Some riders intkdamore than one section. As
task difficulty and task demand have been idertifie a potential key aspect to
driving and riding (Fuller, 2005), a selection wfars were also asked about how
difficult various areas of the track were to ridenis allowed for a task difficulty

rating to be created for each track section.

7.3 Around the Track

The track contains a collection of corners, chisahairpins and straights (Figure
7.1). The first section, the main straight, is flsgtest section of the track where the
rider will work up through the gears before brakivagd in the run in to the hairpin
(section 2). The rider will accelerate out of tarpin before leaning the bike to the
left and the right while negotiating the chicanecfgon 3) then braking prior to taking
the left hand corner (section 4). The rider agegés along the straight (section 5),
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braking ahead of the hairpin (section 6), and thieking up speed through the double
chicane (section 7), braking into the left handdéection 8), then picking up speed
along section 9 prior to the final hairpin (secti®) and back onto the main straight

(section 1).

Table 7.1 shows the percentage of the sample ridimgaximum risk, enjoyment,
concentration and excitement for each track sectidrese figures are also indicated

on the map shown in Figure 7.2.

Table 7.1 Profile of track sections

Section Risk | Enjoyment| Concentration| Excitement
1 — Straight 4% 22% 9% 13%
2 — Hairpin 65% 994 57% 9%
3 — Chicane 4% 35% 13% 22%
4 — Curve 9% 39Y% 9% 35%
5 — Straight 0% 9% 9% 09
6 — Hairpin 26% 994 17% 4%
7 — Chicane 4% 43% 22% 26%
8 — Bend 9% 13% 9% 17%
O — Straight 0% 13% 9% 09
10 — Hairpin|  30% 9% 39% 4%

Figure 7.2 Edzell Ratings

R =26%, En = 9%, C=17%, Ex =4%

R =4%, En =43%

/C = 22%, Ex = 26%

R =9%, En =13%
C=9%, Ex=17%

R = 0%, En = 9%,
C=9%, Ex=0%

R =9%, En = 39%, C = 9%, Ex = 35%

R =0%, En =13%

R =4%, En = 35%, C = 13%, Ex = 22% C = 9%, Ex = 0%

R = 65%. En=9%. R =4%, En=22%, C=9%, Ex=13% R =30%, En=9%
C = 57%. Ex = 9% C = 39%, Ex = 4%
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An interesting finding from this dataset was th&as assessed as risky were rated
low for enjoyment, and conversely the sections Weake rated as highly enjoyable
were not rated as risky. Therefore there does@em to be a link between risk and
enjoyment. This is further emphasised when tha de¢ examined for riders
reporting highest levels of risk in the same sec#s highest levels of enjoyment;

only three out of the 23 riders (13%) reported.this

7.4 Task Difficulty

The ten sections of the track were classified iivi® levels of task difficulty; this was
accomplished by asking riders who were particigpimthe track day to rate each
section for task difficulty. (Figure 7.3 and TaflR).

Figure 7.3 Task Difficulty Ratings of Edzell Track

1 - Very Low

Aery Low

5- Very ngh 1-— Very Low 4 - ngh
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Table 7.2 Track Sections and Task Difficulty

Task Difficulty

Track Section

Reasoning

1 Very Low

1 — Straight
5 — Straight
9 — Straight

Even though these sections are high-sp
sectors, the level of skill needed to ride
a straight line is low and therefore very
little thought about riding line, or other
features, is needed.

eed
in

2 Low

4 — Corner
8 — Corner

A single corner is the next step up from
straight road, it is just a straight road wi

a single deviation in it, and therefore the

task difficulty is slightly higher than for
the straights.

3 Medium

3 — Chicane
7 — Double Chicane

Chicanes comprise a series of corners {
alternate between left and right and

therefore the task difficulty is higher tha
for the corners. The rider has to select

riding line for the first part of the chican¢

before adjusting for the second half.

hat

=)

174

4 High

6 — Hairpin
10 — Hairpin

Each hairpin has a fast section in its
approach, therefore heavy braking is
required before it is negotiated. Any
braking on a PTW increases bike
instability, heavy braking more so.
During this manoeuvre the riders has tg
consider not only the riding line of the
corner, but also where to brake, change
gear and the position of other riders
(hairpins are often a bottle neck for
riders).

5 Very High

2 — Hairpin

This hairpin is rated higher than the oth
two as it is approached from the long
straight, hence most riders will be going

at, or close to, maximum speed. This wi

add to the task difficulty as there will be

D
—

less time compared to the other hairpin

\*2J

7.4.1 Task Difficulty and Enjoyment

Figure 7.4 graphs the relationship between tadlcdify and enjoyment; it shows that

as task difficulty increases so does enjoyment| arthreshold point is reached where

enjoyment then drops off.

Excitement has a similar, but not as distinct, ipgdb that of enjoyment. It peaks and

remains almost constant over task difficulty le\vknd 3, before dropping. Riders

may have been unable to distinguish between enjoiyarel excitement and this may

have produced the similarities between these twasoes.
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Figure 7.4 Task Difficulty, Enjoyment and Exciteinen
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7.4.2 Task Difficulty, Risk and Concentration

Risk is related to task difficulty (Pearson cortiela of 0.876, significance = 0.052),

as is concentration (Pearson correlation of 0.8@fificance = 0.033).

Figure 7.5 Task Difficulty, Risk and Concentration
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However risk and concentration have an even closeelation with each other
(Pearson correlation of 0.978, significance = 0)QO¥krefore the higher risk a rider
feels that he is at, the higher his level of cotragion. Although Pearson correlation
was used, Spearman’s Rank correlation may haverbhees appropriate as the
comparisons being made is for frequencies, i.entimeber of riders that rated a

section as highest risk/concentration.
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Figure 7.5 graphs the relationship between riskamtentration with task difficulty.
Risk is at a very low constant level until tasKidiilty level 3, and then risk increases
rapidly over level 4 and 5. Concentration hagwry similar profile, however the
sudden upturn is not so evident and this occuashagher task difficulty level.

7.4.3 Task Difficulty and Flow

Figure 7.6 graphs all four variables against tafficdity. The relationship between
risk and enjoyment shows that at the point th&tstarts to increase, enjoyment takes
a downturn. This relationship can be explainedgi§isikszentmihalyi’s theory of
flow (Csikszentmihalyi, 1990, 2000; Csikszentmih&yCsikszentmihalyi, 1988).

Figure 7.6 Task Difficulty, Risk, Enjoyment, Cortcation and Excitement
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As described in Chapter 3, Flow is a very enjoyaidge that a person can enter into,

it has been defined as:

‘The Holistic Sensation that people feel when thetywith total involvement’.
(Csikszentmihalyi, 2000:36)

This total involvement is achieved by matching sreXills at a task with the level of
skill needed to carry out that task; Table 7.3k€=entmihalyi’s matrix of flow,
illustrates how skill and challenge interact toegttae flow, and the other states,

within the model.

Table 7.3 The Four States Within the Flow Model

Challenge / Skill | Low High

Low Apathy | Boredom

High Anxiety | Flow
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If a person has a low level skill set, and theyefadow challenge then apathy is the
resultant state. If the challenge outstrips thit sit then anxiety is the result,
conversely with a high level skill set and a lowerel challenge then a boredom state
will be entered. Figure 7.7 shows how the statesgiety, boredom and flow can

result by a change in either the level of challeogskill set.

Figure 7.7 Flow (Source ‘Flow: the psychology ofiomal experience’ by

Csikszentmihalyi (1990) page 74)
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How does the theory of flow, and the movement betwsoredom, anxiety, apathy
and flow, explain the relationship between risk angpbyment of riders (Figure 7.6).
A modified model of flow was developed that tootoimccount rider risk and
enjoyment. In modifying the model of flow, in ligbf the Edzell data, two

assumptions are made:

1. That the level of skill of the rider and the skiliallenge are never both low,
so apathy does not exist in this situation.

2. That the level of rider skill remains constant dgrthe lap.
With these two assumptions a model was built tleatfies the enjoyment and risk
profiles shown in Figure 7.4 using the theory ofdfl This model, shown in Figure

7.8, is a linear model showing, the states a pegses through as task difficulty

changes.
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When task difficulty is low, boredom results, asktdifficulty increases then the state
of enjoyment is passed through and on to anxi&tye change of states is not
instantaneous, that is one does not go directiy fooredom to enjoyment, rather the
boundaries are fuzzy. At the peak of enjoymerst, pefore the anxiety state begins,

is the flow state.

Figure 7.8 Linear Model of Task Difficulty

Flow

Boredom Enjoyment Anxiety

v

Task Difficulty

Considering the rider data, at low levels of tagkadilty there is a low level of risk
and enjoyment, which is a state of boredom. Addkk difficulty increases then
boredom decreases and enjoyment starts to incoeéise point is reached where the
rider’s skill level is matched to the challengeddcthe flow state. Once task
difficulty approaches the limits of the skill levttlen the flow state is exited, and as
shown in Figure 7.6, the state moves from@\As (into anxiety). This anxiety is felt
as being at risk. The area of flow shown in figér@ is speculatively drawn for both
position and width, further experimental work netmbe undertaken to determine to
what extent the level of task difficulty affectetfiow state.

7.5 Conclusion

The results from the track day data showed thatyemgnt is not linearly related to
risk, but rather it comes from a moderate levahatching of skills with task

difficulty. This suggests that PTW riders seekligmge but do not want to put
themselves in risky situations. However in seekingllenge they may find
themselves in risky situations. When the task dehwan riders approaches the limit
of, or outstrips, their skill set then anxiety &tf manifesting itself as feeling at risk.

It could be summarised that PTW riders ride inespitthe risk, rather than because of
it. The following chapter explores this dichotolmtween risk and enjoyment to

ascertain the way that PTW riders react to varesronments.
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Chapter 8 - Enjoyment and Risk

People who like this sort of thing will find thigetsort of thing they like.
Abraham Lincoln (1809-1865)

8.1 Introduction

The information gathered in the previous chapteiceoned riding on an off-road
racetrack. While the findings suggest that risksinot lead to enjoyment and can in
fact impair enjoyment, this information was gatlieire an atypical situation within a
controlled environment with only other riders afméieges in weather to complicate
the situation. This racetrack situation may alsly attract a specific subset of riders.
This is a very artificial situation that is not@ftreplicated on the public highways. In
order to appreciate the validity of the resultsriding in general, it was necessary to
gather similar information for road situations. dchieve this, six scenarios were
developed using photographs of actual roads thdeamay come across. The use of
such real-life riding situations allowed replicatiof results in a systematic manner
(i.e. all riders were faced with exactly the samenarios to assess). This chapter

presents the results from this experiment

8.2 Dataset

The dataset (Questionnaire 6) used in this chapsrcollected by asking
respondents to rate photographs of various roathsios (see Figure 8.1), with each
scenario rated for risk and enjoyment using a fiemt Likert scale (very low to very
high). Respondents were also asked, via openiqussthe reasons for their ratings.
These were used to create risk and enjoyment faatat were subsequently used to

construct questionnaire 7 and questionnaire 8.
8.2.1 The Rationale of Using Photographic Scenarios

Ideally risk and enjoyment ratings would be gattexs a rider rode a particular road,
however there are problems to carrying out resethistway. The very act of asking
someone to carry out a secondary task while richiag influence the activity,
therefore asking riders to rate a road while ridtogld affect rider safety. The ethics
of such real-road experiments are questionableo,Abr the ratings for riders to be
comparable the rides have to be identical, howievtre real world this is not
possible; a real-world riding experiment may bduefnced by other factors that are

outwith the researcher’s control. Using a ridimgudator can eliminate these
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problems, but this option was not available fos tl@search. The use of photographic

scenarios was seen as an acceptable compromise
8.2.2 The Six Scenarios

A total of six scenario photographs were selectegfesentation to PTW riders
(Figure 8.1). These photographs were selectediag bepresentative of typical road

settings that riders may ride on.

Figure 8.1 Scenario Pictures

Scenario 1 ~ Scenario 2

Scenario 3

Copyright P S Broughton 2005

Copygntl > SWHONIET . : Copyright TS Bidughion 2005

Scenario 4

Scenario 5

Copyright P. S. Broughton 2005

Scenario 6

ghE‘PA S. Broughton 2005

Copyfight PS. Broughiton 2005
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Scenario 1 is the B908, heading from Alva towartled just off the A91. It was
selected because it is a long straight road, mimdcthe straights at Edzell. However
there is also a junction on the right, and access & field to the left. There are three
drain covers on the right hand side of the roadpsumded by repair work with a tar

seam (over-banding). These features are commarealts of public roads.

Scenario 2 is the B910, heading from Clackmannesautds the A977 junction near
Forest Mill. This scenario was selected becauserthin feature is a sweeping right
hand bend. The bend goes under a bridge followddfthand corner in the
distance. The road under the bridge is in shadblere are national speed limit
signs visible so there is no ambiguity regardirgriaximum legal speed. In the

distance, past the bridge, there is a triangulaning sign.

Scenario 3, an urban scene on the A907 in theeehtlloa, shows the approach to
a busy roundabout. There is a green coloured Imgésda the left hand side. In the
foreground there is a drain on the boundary oftiael and the pavement, and also
grooves in the road towards the outside of the. |dDiké may be deposited within the
bus lane. There are four other roads convergindgp@moundabout, with vision being
partly obscured by shrub and tree growth withircéstre. A lorry carrying a skip is
waiting to enter the roundabout. On the roundalsatred car, followed by a black
one, with a vehicle joining the roundabout from tight. On the approach the car
within the bus lane is braking as it gets closah#oskip lorry, there is also a vehicle
in the outside lane. A pedestrian, who is crossilegroad, is waiting on an island in

the middle of the carriageway.

Scenario 4 is on the A907 heading from Tullibodyaeods Stirling, with the Wallace
Monument and Stirling Castle visible in the backgrd. This scenario was selected
because it is an open road with a significant arhotitraffic using it. In the mid-
distance there is signage indicating a garage,rzkite garage there is a shaded out
section in the centre of the road. A car is dlyeict front, with a line of three more
vehicles some distance ahead of that. Four caragproaching in the immediate

vicinity, and at least one of these has its fragtits on.

Scenario 5 is an urban setting in the centre difkahnd this picture was selected
because of its obviously urban setting, with sHopsg the road. There is no moving
traffic present, although there are some parkesl céhere are four pedestrians within
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the picture, with two walking on the road carrystgppping. In the mid-distance a

junction emerges from the left, and in the foregwbthe road shows signs of repair.

Scenario 6, the final scenario, was selected bedaisa rural road with a sweeping
right hand corner. This road is the A9 headingnfiféalkirk towards Torwood. The
centre of the road is marked with double whitedin@he road is lined with trees and,
due to the autumn season, they are losing theietethat have been deposited on the
roadside. On the inside of the bend there is apa&wnt bounded by a wall, and there
IS a grass verge on the outside of the cornerarAear bag is lying on the pavement.

Hence the six selected scenarios give a repregant#ta number of different road
conditions, layouts and potential hazards thatbeansed as a basis for analysing

attitudes and perceptions in a variety of situation

8.3 The Rating of Factors

Using the open questions investigating the reaBwmssk and enjoyment, a set of
factors was generated; details of this processtare/n in Appendix O. Six factors
for risk were identified; these are listed belowra with example quotes taken from

the open questions [Q6]:

1. Road surface quality

“Surface looks uneven (bumpy), smooth patches wietgas worked up
indicates heavy use, manhole covers staggeredsapoténtially dangerous
to bikers in a emergency situation such as heasakibg.” (Scenario 1)

2. Risk caused by road features, such as road saéside objects, junctions,
etc.

“Possibly traffic emerging from side roads and faimacks.” (Scenario 1)

3. Level of visibility

“Quiet road, but with a bend that prevents a viewoithe distance.”
(Scenario 2)

4. Likelihood of a rider distraction.
“Slow, busy, stop and go, with lots of distractid(Scenario 3)

5. Risk presented by other road users (including padas)
“AAAAhhhhhhhhhhhh PEDESTRIANS .. shopping .. Nmbra(Scenario 5)

“Other road users not signalling, cars taking ughet lane (sneaking in) ...
and cars pulling out on me.” (Scenario 3)
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6. Riding in an enthusiastic manner (temptation)
“Very straight therefore temptation to go too fag8cenario 1)

Five enjoyment factors were identified, and areetisvith example quotes:

1. Surroundings, scenery, etc

“I would enjoy this road because | like to travelthe country and look at the
crops and animals.(Scenario 1)

2. Challenge
“Challenging curve but limited line of site(Scenario 6)

3. Bends
“Negotiating the bends and it being a country rog&cenario 2)

4. Speed of riding
“Chance to open the throttle{Scenario 1)

5. Overtaking opportunities
“Yes there's traffic but we can get some good @kexs in.” (Scenario 4)

Most of the risk factors, such as road quality atiger traffic, are third party. Only
one, ‘Riding in an enthusiastic manner’ is dirgetitributable to the rider’s
behaviour although good hazard perception skililgccbelp to protect the PTW user
from the other risk factors. Four of the five gmjeent factors are related to riding,
with one factor being external to riding, the sumrdings. A main difference between
a bike and a car is that in a car the driver isaaurded by metal and glass, on a bike
the rider is more open and therefore in a bettsitijpn to experience the ‘great

outdoors’.

8.4 Profiling Risk and Enjoyment.

One of the conclusions drawn from the Edzell trdata was that risk was not
positively related to enjoyment, with enjoyment lathigh levels of risk. The ratings
for risk and enjoyment can be used to ascertahmgfis also apparent for riding on
public roads. Table 8.1 shows the comparisonséifaind enjoyment data from the

scenarios.

The data in Table 8.1 show that for scenarios g lnisk, such as scenario three, the

level of enjoyment is low, yet for a high enjoymegenario, such as number six, the
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risk is assessed as medium. This is further enmgdhs the comparison of mean

answers for each scenario shown in Table 8.2 (&ry bow, 5 = very high).

Table 8.1 Comparison of risk and enjoyment ratiggbenario

Likert Rating
Very low| Low |Medium| High |Very High| Total
Risk, Scenario 1 4% 38% 46%119 1% 100%
Enjoyment, Scenario {L 4% 19% 45% 26% 5% 100%
Risk, Scenario 2 3o 11% 52% 30% 4% 100%
Enjoyment, Scenario P 3% 16% 48% 29% 5% 100%
Risk, Scenario 3 160 10% 25%45% 18% 100%
Enjoyment, Scenario B 20% 44% 23% 119% 2% 100%
Risk, Scenario 4 1006 41% 36% 9% 4% 100%
Enjoyment, Scenario 4 3% 14% 39% 38% 7% 100%
Risk, Scenario 5 200 9% 25% 46% 18% 100%
Enjoyment, Scenario p 31% 43% 16% 9% 1% 100%
Risk, Scenario 6 3o 271% 51%17% 2% 100%
Enjoyment, Scenario 0% 39 14% 46% 37% 100%
Mean Ris} 4% 23% 39% 26% 8% 100%
|Mean Enjoymen 109 23% 31% 279 9% 100%

Table 8.2 Means of Risk and Enjoyment Rating bgesBie

Risk |Enjoyment
Scenariol 2.66 3.09
Scenario 2 3.24 3.1§
Scenario 3 3.7( 2.31
Scenario 4  2.56 3.33
Scenario§ 3.7( 2.05
Scenario§ 2.89 4.17
Overall 3.7% 3.61

There is very little difference in the distributiohrisk and enjoyment ratings over
categories (Figure 8.2) and therefore it may belcwied that there is very little
difference between risk and enjoyment. Howevesi@ration of risk and enjoyment
for each scenario shows a different picture, witjuFes 8.3 to Figure 8.8 illustrating
this, with scenarios presented in reverse ordeiskf(high to low).
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Figure 8.2 Risk and Enjoyment (All Scenarios)
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Scenario 5, a road in Falkirk, has a very high-regkng (mean of 3.70), coupled with
a low enjoyment rating (mean of 2.05), with thetigd profiles (Figure 8.3) being an
approximate mirror image of each other. Only 1liéforecbt comment about risk, with
66% saying that other traffic was a risk conceowéver 96% made no comments
regarding enjoyment suggesting that most ridersédcoot see how they would find

enjoyment in this scenario (Figure 8.3).

Figure 8.3 Risk and Enjoyment for Scenario 5
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There is a large difference between risk (mean?®)3and enjoyment (mean of 2.31)
for scenario 3, the busy urban roundabout in AllBagure 8.4 clearly shows this
characteristic. The main reason given for the hegiel of risk was other traffic
(54%), followed by road features (21%). Most rasgents did not give any reasons
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for enjoyment (87%), however 10% did mention that ¢urve of the roundabout
might give enjoyment. As with the previous scemamost riders would not find

enjoyment here.

Figure 8.4 Risk and Enjoyment for Scenario 3
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Figure 8.5 Risk and Enjoyment for Scenario 2
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Risk and enjoyment for Scenario 2, the right hawdeping corner going under the
bridge, are closely matched. The responses @gtalgliskewed towards the upper
ratings (Figure 8.5). Over 60% of respondents centsiconcerning risk were coded
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as poor or lack of visibility. Bends (34%) andasant scenery (10%) were the most

frequent responses for enjoyment.

The profile for scenario six is shown in Figure.8This scenario is a right hand
sweeping curve in a rural setting and has a vegly Bhjoyment rating (mean of 4.17)
with a medium risk rating (mean of 2.89). Bends W& most given reason for
enjoyment (42%), with 33% not giving any reasoalgtlack of visibility was the
main reason for risk (33%), with 35% not giving aegson at all. This scenario was
rated as the most enjoyable.

Figure 8.6 Risk and Enjoyment for Scenario 6
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The mean risk and enjoyment for scenario 1, thg kiraight road in a non-urban
setting, are both less than the ‘all scenario’ rsdaisk = 2.66, enjoyment = 3.09), as
can be seen in Figure 8.7. Examining the reasamgsk and enjoyment for this
scenario, nearly 50% identified the road surfaciasnain cause of risk, followed by
road features (28%); for enjoyment, half gave raso@ for enjoyment with 26%
giving pleasant surroundings and 23% speed. De#mtroad being a long straight
road only a quarter said that speed was an enjoyfaetor, with more commenting
on the pleasant scenery.

In scenario 4, the straight main road with soméitran it, enjoyment (mean of 3.33)
outstrips risk (mean of 2.56). Figure 8.8 cleatipws this. Just over half made no
comment about enjoyment, 25% said enjoyment coaltbbnd in speed and 19%
said overtaking could provide enjoyment. When g@nting on risk, 61% did not

make any comments, with 35% saying that otheritrafas a cause of risk.
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Figure 8.7 Risk and Enjoyment for Scenario 1
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Figure 8.8 Risk and Enjoyment for Scenario 4
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Analysis of the data relating to risk and enjoynmienthe six scenarios suggests a
complex relationship. The interaction between askl enjoyment varied with each
scenario and the reasons given were also sceneifis. Further analysis was
undertaken to assess the impact of demographiacieaistics on perception of risk
and enjoyment, but was found to have no signifieamben cross-tabulated (Chi
Squared p > 0.1).
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8.5 Interaction between Risk and Enjoyment

Figure 8.9 shows the interaction between risk anjdyenent using mean value for
each scenario and plotted in risk order. As mgkeases so does enjoyment, until a
peak of enjoyment is reached; as risk further iases enjoyment drops off rapidly.
The data were further examined to see if otheepagtexisted by using neural

network pattern recognition software (Pao, 1989).

Neural networks have to be exposed to a trainingseain order to carry out the
pattern recognition tasks (see Appendix K). Thetng dataset was synthesised
consisting of patterns that may be present in #ta.&ix potential pattern types were

used to construct the dataset (Figure 8.10 shoegettypes in graphical form):

1. Constant risk as enjoyment varies;
2. Constant enjoyment as risk varies;

3. Asrrisk increases so does enjoyment, until a tlolegboint is reached, then
enjoyment decreases as risk increases;

4. As risk increases enjoyment decreases, until shiotd point is reached,
then enjoyment increases as risk increases;

Enjoyment increases as risk increases;
6. Enjoyment decreases as risk increases.

Figure 8.9 Risk against Enjoyment

Enjoyment

Risk
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Figure 8.10 Potential Risk Types
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Using Microsoft Excel a training dataset of 450areks, 75 of each of the above
types, was created. The training records, based the six types, had noise added to
make them more like ‘real life’ records. A grapdicepresentation of an example

noisy type 3 training record is shown in Figurel8.1

Figure 8.11 Example of a type 3 training record

Enjoyment

The neural network identified three of the six typéthin the collected dataset; type

3 (risk acceptors); type 5 (risk seekers) and &/pesk averse). This was made up of
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48% risk acceptors, 42% risk averse and 8% riskesee Two percent of the sample

was not classified (Table 8.3).

Table 8.3 Risk Type Groupings

Risk Type %
Risk acceptor 4806
Risk aversive 42%
Risk seeker 8%
Undetermineq 2%

The three identified rider types were explored mrendetail to ascertain how they

relate to risk and enjoyment.
8.5.1 Risk Acceptors

The risk acceptors profile is very similar to theell profile (Figure 8.9), which
should not be surprising as this group makes ugyealf of the sample. Enjoyment
increases with risk, until an enjoyment maximumeached before rapidly declining
as risk continues to increase. The mean valemjofyment and risk for risk
acceptors was calculated, and then sorted into trider’ (Table 8.4)

Table 8.4 Mean Risk and Enjoyment Values for Risleptors

Scenarig Risk [Enjoyment
4 2.54 3.2(
1 2.59 2.93
6 3.07 4.39
2 3.28 3.35
3 3.8( 2.35
5 3.89 2.13

Using the regression feature with SPSS, a ‘beégjdadratic equation was established
and, in Figure 8.12, overlaid on the mean risk amdyment data (Dancey & Reidy,
2004). The quadratic equation produces a curveimidte the profile for risk

acceptors shown in Figure 8.8. The quadratic eguadt

Enjoyment = (-2.86 * Risy + (17.63 * Risk) — 23.28  (significance 0.)68

139



Figure 8.12 Risk Acceptors
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Risk acceptors gain their most enjoyment at mil Aiese riders are happy to accept
a level of risk to enable them to enjoy their rglibut once this level has been
exceeded then the activity becomes less enjoygiRbmining these data in terms of
flow (see Chapter 3, Table 3.1), it would seem tlskt acceptors seek a middle way

between boredom and anxiety.
8.5.2 Risk Averse

The risk averse profile is shown in Figure 8.13.

Figure 8.13 Risk Averse
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The risk averse profile tends towards a straigia With a negative slope,
demonstrating that for this group enjoyment redasessk increases. The mean risk
and enjoyment values were calculated and orderetslbyn the same way as for the

risk acceptors (Table 8.5).

Table 8.5 Mean Risk and Enjoyment Values for Risks®

ScenarigRisk|Enjoyment
4 2.4( 3.68
1 2.6% 3.23
6 2.7% 3.85
2 3.3( 3.08
3 3.75 2.05
5 3.78 1.95

The regression technique was again used, butinésas a straight line was expected
(risk a enjoyment) so a linear equation was calculatech¢Pg & Reidy, 2004). This
is overlaid with the risk averse profile in Fig@#d.1. The equation is:

Enjoyment = (-1.26 * Risk) + 6.88 (significan@€09)

The gradient of the best-fit line is -1.26, sodoery unit that risk increases,
enjoyment decreases by 1.26 units, and thus gpsoaching a one to one

relationship.

The risk averse rider does not equate risk withyngnt; as risk increases enjoyment

decreases, their enjoyment is low where therersepesd risk.
8.5.3 Risk Seekers

Risk seekers are the opposite of risk averseskscreases, enjoyment increases
therefore a positive correlation would be expectéde mean risk and enjoyment for

risk seekers is shown in Table 8.6, ordered byasstith the other groups.

Table 8.6 Mean Risk and Enjoyment Values for Regk&'s

Scenarig Risk | Enjoy
4 2.68 1.90
1 3.00 2.40
6 3.13 3.3§
2 3.25 3.6(
3 3.38 3.8§
5 3.50 4.05
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The linear equation for the best fit, found by esgion is:
Enjoyment = 2.66 * Risk —5.26  (significance@2)

The gradient of this equation is steeper thantferrisk averse, and has the opposite
polarity. For every unit that risk increases, gment increases by over two and a
half. The data and best fit line are shown in FegL14.

Figure 8.14 Risk Seeker
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For risk seekers, enjoyment significantly increasil perceived risk. It may be for
this class of rider that there would be a threskdiére the risk becomes too high to
give them enjoyment, but this threshold point isstderably higher than for the other

rider types and was not captured in the set o$tamuli used.
8.5.4 Demographics

Risk and Enjoyment for the risk averse and risleptar types were cross-tabulated
against age, gender, performance index and bile tygt were not found to be
significant (Chi Squared p > 0.1). Due to low n@&r#) no such analysis was

undertaken with the risk seeker category.

8.6 Task Difficulty

While the complexity of the relationship betweeskrand enjoyment has been

considered, attention now turns to how these faatgate to task difficulty

142



8.6.1 Riding Tasks

Research on drivers has attempted to breakdowastbects comprising the driving
task. Stradling & Anable (2007) expanded the comepds of the driving task
developed by Panou, Bekiaris & Papakostopoulosgp@Darrive at ten components;

shown in Table 8.7.

Table 8.7 Ten Components of the driving task (b fPanou et al 2005).

Task Description

Strategic levels Activity choice, mode and departime choice.
Discern route alternatives and travel time

Navigation tasks Find and follow chosen or changede; identify
and use landmarks and other cues

Road tasks Choose and keep correct position on road

Traffic tasks Maintain mobility (‘making progressihile
avoiding collisions

Rule tasks Obey rules, regulations, signs and Egna

Handling tasks Use in-car controls correctly angrapriately

Secondary tasks Use in-car equipment such as aoigeol, climate

control, radio and mobile telephone without
distracting from performance on primary tasks

Speed task Maintain a speed appropriate to theitoomsl

Mood management task Maintain driver subjectivd-weing, avoiding
boredom and anxiety

Capability maintenance task  Avoid compromising érigapability with alcohol or
other drugs (both illegal and prescription), faggar
distraction

Given the similarities of car driving and PTW ridirthe ten components of the
driving task can be applied to riders. Howevethwithese components, there are
some differences. For example, there are limigstisdary tasks while riding
compared to driving. Car drivers are enclosed étafrboxes that give opportunity

for a plethora of secondary tasks, such as tumiegadio, programming the satellite
navigation equipment, adjusting the heating cosfrainoking a cigarette, and
occasional even extreme and illegal activities saghsing a mobile phone or shaving
(BBC, 2007; Haigney, Taylor & Westerman, 2000; LigjgeNadeau, Maag,
Bellavance, Lapierre, Desjardins, Messier & S&@003; Townsend, 2006). Some
PTWs are now being fitted with Satellite Navigategquipment that has been adapted
for rider use (Global Positioning Systems, 2006)yvéver the majority of secondary

tasks for riders are different from drivers. Taskght include the adjustment of the
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helmet visor to demist it, or the acknowledgemdrdtber riders. Therefore a PTW

riding task list was developed from these driviagkss (Table 8.8).

For driving, ‘avoiding collisions’ is included imé ‘traffic’ tasks. However as PTWs
are vulnerable road users (BBC, 2003; DfT, 2006z5RRA, 2001), and adverse
interaction with road hazards are more likely tesbeous or fatal (Clarke, Ward,
Bartle & Truman, 2004), hazard perception for ridisra very high level task.

Therefore hazard perception as a major task hasibelided separately.

Table 8.8 Eleven components of the riding taskpssthfrom Panou et al (2005) and
Stradling et al (2007)

Task Description

Strategic levels Activity choice (Functional andéxpressive)
Departure time choice
Discern route alternatives and travel time

Navigation tasks Find and follow chosen or changede; identify
and use landmarks and other cues

Hazard perception Detection of hazards

Road tasks Choose and keep correct position on road
position may be modified by road surface quality
hazards.

Traffic tasks Maintain mobility (‘making progressihile
avoiding collisions (reaction to hazards)

Rule tasks Obey rules, regulations, signs and Egna

Handling tasks Use PTW controls correctly and appately
Interaction of PTW and rider (leaning at cornets) €

Secondary tasks Keeping visor clean/demisted.

Acknowledgment of other riders
Using Satellite Navigation equipment

Speed task Maintain a speed appropriate to theittmmsl speed
will be modified by hazard perception.
Mood management task Maintain rider subjective Avelhg, avoiding

boredom and anxiety

Capability maintenance task  Avoid compromising rricepability with alcohol or
other drugs (both illegal and prescription), faggar
distraction

Hazard perception also interacts with many of tieeiotasks; for example, the road
task as road position is partly defined by the ged hazards presented by the road,
such as over-banding and metal drain covers. paedstask is also dependent upon
hazard perception as selecting the correct spgeatily hazard related, as well as
being related to mood management. The inclusidraeérd perception as a task

brings the task components up to eleven. The nealddomponents for riders are

144



listed in Table 8.8. The tasks in this list careliber proximal to the riding activity

or distal. Task such as handling and speed arerpabas these are a direct response
to the environment that the ride is occurring ifihe strategic task is more distal,
although decisions made such as the route takéhavie an affect on the proximal

tasks.

Riding tasks are undertaken in the context of therenment the rider finds himself
in. Therefore an appreciation of the task diffigdbr each scenario was sought from

experienced PTW riders.
8.6.2 Scenarios and Task Difficulty.

In order to ascertain ‘task difficulty’ for eachesario experienced riders, including
members of the Scottish Motorcycle Club (SMC), wesked to rank the scenarios in
‘task difficulty order’. The riders who ranked teeenarios were a subset of those
who were invited to complete questionnaire 7. Rideere asked to refer to the

eleven tasks listed in Table 8.8 and the followias requested of them:

“Please rate the six pictures for how difficuliwbuld be to ride. Please take into
account the various tasks, and the difficulty asthtasks, which you will be
performing, see the attached task list.”

A total of 25 riders ranked the scenarios, witluashary of rankings shown in Table
8.9. The full listing of responses is shown in Apdix P. The mean ranking was
calculated for each scenario (one for a high taficalty and six for low) showing
the task difficulty interval is not linear; scer@®i3 and 5 are very close.

Table 8.9 Summary of Rankings of Task Difficulty

Scenario Number
One|Two | Three|Four |Five| Six
Mean 5.964.12|2.08 | 3.68| 1.84 3.32

Table 8.10 shows the resulting ranking, from lowtestighest, of the six scenarios for
task difficulty. Figure 8.15 is a graphical regretation of the interaction of risk and
enjoyment with respect to task difficulty. Thisagh suggests that a certain level of
task difficulty is enjoyable. When task difficultgaches too high a level then

enjoyment reduces rapidly while risk continuesise.r
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Table 8.10 Task Difficulty, From Lowest to Highest

Task Scenario | Description

Difficulty

Lowest 1 Long straight road leaving Alva

Very Low 2 Road going under bridge near Clackmannan

Low 4 Long straight main road between Alloa andli&g

High 6 Sweeping right hand bend in non-urban area

Very High 3 Roundabout in Alloa

Highest 5 Urban road in Falkirk, with pedestriareking near/on
road

Figure 8.15 Task Difficulty (All Scenarios)

ST o o o — Risk
\ — — Enjoyment
4 I - - - - - - - - - === - - === = = - - ‘/f\ ****************** =
l l “ I\ :
g’) l ‘ l l
S 3 T o TN .
© : ‘ : \ :
l l l M~ :
2+ | | | T
1 | | | | |
Very Low Very High

Scenario Ranking of Task Difficulty

A first differential (A rating) was calculated to see the amount of changsk
(Arisk) and enjoymentAenjoyment) between scenarios. For example ifwisit
from 3.3 to 4.1 therrisk would be 0.8, or if enjoyment changed from ®&.£2.3 then
Aenjoyment would be negative 1.9.

Table 8.11 shows the rate of change of enjoymeshtiak, with a graphical
representation in Figure 8.16. The greatest changsk occurs when the task
difficulty is high, accompanied by a very largewetion in enjoyment. The largest
positive increase in enjoyment occurs just befmlenises steeply. This relationship
of enjoyment with task difficulty has elements dfikdzentmihalyi’'s (1990) theory of
flow. When the riders skill set is matched to tdgkculty, then a flow type
enjoyment is achieved. However when the taskadlifty rises to the limits of the
skill level possessed then the anxiety state isredtinto. This anxiety is felt as risk
(see Table 3.1).
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Table 8.11 First Differential of Risk and EnjoymewgitTask Difficulty (A Scenarios)

Task Difficulty [Risk |Enjoyment
\VVery Low 0.56 0.09
Low -0.66 0.15
Medium 0.38 0.84
High 0.81 -1.86
Very High 0.01 -0.25

Figure 8.16 First Differential of Risk and Enjoymiday Task Difficulty.
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The rankings for task difficulty were applied tetthree rider type groupings

identified earlier.
8.6.3 Task Difficulty and Risk Acceptors

Figure 8.17 shows enjoyment and risk with respetask difficulty for risk
acceptors. The enjoyment and risk profiles fdt asceptors are very similar to the
data for all scenarios (Figure 8.13). Therel@rge increase in enjoyment once
difficulty reaches some kind of threshold, but tthisps dramatically as task difficulty

becomes greater.

An examination of the differential data (Table 84t Figure 8.18) emphasises how
enjoyment decreases with the largest increasshknthis occurs after the peak in

enjoyment.
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Figure 8.17 Task Difficulty for Risk Acceptors
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Table 8.12 First Differential of Risk and EnjoymésmitTask Difficulty for Risk

Acceptors.

Task Difficulty [Risk |Enjoyment
\Very Low 0.70 0.41
Low -0.74 -0.15
Medium 0.52 1.20
High 0.74 -2.04
Very High 0.09 -0.27

Figure 8.18 First Differential of Risk and Enjoymiday Task Difficulty for Risk

Acceptors.

Delta Rating.

Task Difficulty
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8.6.4 Task Difficulty and Risk Averse

The profile of risk averse riders is similar tokrecceptors, but the enjoyment is

spread over a larger task difficulty (Figure 8.19).

Figure 8.19 Task Difficulty for risk aversive
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The differential data shown in Table 8.13 and Feg8120 shows a marked downturn
in enjoyment when risk increases substantially, énew there is not such a rise in

enjoyment prior to this negative trend.

Table 8.13 First Differential of Risk and EnjoymésmitTask Difficulty for Risk
Averse.

Task Difficulty [Risk |Enjoyment
\Very Low 0.6% -0.15
Low -0.9( 0.60
Medium 0.3 0.19
High 1.0( -1.8(
Very High 0.02 -0.10
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Figure 8.20 First Differential of Risk and Enjoyndary Task Difficulty for Risk

Averse.
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8.6.4 Task Difficulty and Risk Seekers
The profile for risk seekers is completely differétom the other two rider types

(Figure 8.21).

Figure 8.21 Task Difficulty for risk seekers
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A comparison of the delta ratings for risk averBahle 8.13 and Figure 8.18) and risk
acceptors (Table 8.12 and Figure 8.16) shows lleagjteater positive upturn in risk
with respect to task difficulty occurs later foethsk averse group

Enjoyment tracks risk, but the overall risk rangsmaller than that for the other
types, oscillating just above 3 (Table 8.14). s group increasing task difficulty

does not inversely affect enjoyment.

Table 8.14 Risk and Enjoyment by Task DifficulhyRisk Seekers

Task Difficulty [Risk |Enjoyment
\Very Low 3.00 2.4Q
Low 3.25 3.60
Medium 2.68 1.90
High 3.13 3.39
Very High 3.38 3.8§

Figure 8.22 Delta rating by Task Difficulty for RiSeekers.

Rating.

Task Difficulty

Table 8.15 Delta rating by Task Difficulty for Ri&kerse.

Task Difficulty [Risk |Enjoyment
\VVery Low 0.2% 1.2¢
Low -0.63 -1.7(
Medium 0.50 1.4§
High 0.2% 0.50
Very High 0.13 0.18
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The differential data shows that when risk redusesjoes enjoyment and when risk
increases the converse is true (Figure 8.22 Tal)&heir polarity is always the

same.

8.7 Comparison of Risk Acceptors and Risk Averse Wi Respect to Task
Difficulty

Only the risk and enjoyment profiles of the accepitd averse groups will be
compared as the numbers in the risk seeker categergonsider to be too low for
further analysis. Table 8.16 shows a comparisah@fwo types with respect to Risk
and Enjoyment. Figure 8.23 compares risk profiesisk acceptors and risk averse

riders.

Table 8.16 Comparison of Risk and Enjoyment Pofile Risk Type

Risk Enjoyment
Acceptors|Averse| Acceptors|Averse
Very Low 259 2.65 293 3.23
3.2§ 3.3C 3.3 3.08
2.54 2.4( 3.2Q0 3.68
3.001 2.75 4.39 3.85
3.80 3.75 2.35 2.05
Very High 3.89 3.78 2.13 1.95

Figure 8.23 Comparison of Risk Profiles by Riskel'yp
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Risk acceptors and risk averse riders judge thkes n§ each scenario in a similar way,

this is illustrated in Figure 8.23 and Figure 8.24.
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Figure 8.24 Comparison of Risk Differential Progilby Risk Type
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8.8 Risk and Enjoyment Factors

The issue of what factors contribute to risk angmnent is explored by using the
data from the open questions asking for the reaatwyseach scenario was rated the

way it was.
8.8.1 Risk and Risk Factors

There is not one single factor that makes a pdaticgcenario risky (Table 8.17). For
the two most risky scenarios, road surface is tammeason given for ‘feeling at

risk’. Visibility is a major influence on risk fdwo scenarios (numbers 2 and 6), with
other traffic being a major risk factor for scewati This suggests that risk is a

complex issue that has many influencing elements.

Table 8.17 Risk Factors by Scenario, Ordered bk Ris

Scenario 4 1 6 2 5 3 | Total
Road surface 8% Y% 9% 11% 70%6% 35%
Other traffic 0% 57% 27% 15% 16% 8% 23%

Visibility 0%| 5% 57% 65% 2% 0% 22%
Road features 99 31% 7% 9% 11% 35% 19%
Distraction 4% 2% 0% 0% Opo 0% 1%
Total 100% 100% 100% 100% 100%00% 100%
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There is also a difference in what riders perceweisk factors when examining the
previously identified rider types. Risk seekerseweot analysed by scenario due to
their low numbers. Risk acceptors are more woraigout other traffic than the risk

averse riders, especially for scenario 4 (long maad with other traffic), scenario 5

(urban town with parked cars and pedestrians) aaedasio 3 (urban roundabout).

Table 8.18 Risk factors by scenario for risk acoeptOrdered by Risk

4 1 6 2 5 3 | Total

Other traffic 87% 7% 10% 13% 80% 60% 41%
Visibility 0%| 49 55% 65% 0% 09 21%
Road surface 0o 57% 20%13% 79% 109 19%
Road features 7% 32% 15% 10% 13% 30% 19%
Distraction 7% 0% 0% 0% 0% 09 1%
Total 100% 100% 10096100% 100% 100% 1009

These three scenarios are the only ones that cootfzer traffic and/or pedestrians,
therefore it is concluded that risk acceptors aneenconcerned about their

interactions than those who are risk averse (Télil@ and Table 8.19).

Table 8.19 Risk factors by scenario for risk avef3elered by Risk

4 1 6 2 5 3 Total
Other traffic 3% 9% 53% 88% 61% 8%  30%
Road surface 58% 18% 694 0% 26% 33% 27%
Visibility 6%)| 659 0% 0% 3% 58% 249%
Road features 30% 9% 41% 13% 109% 0% 19%
Distraction 3% 0% 0% 0% 0% 0% 1%
Total 100% 100% 100% 100% 100% 100% 1009

The hierarchy of the risk factors is also differartthe two risk types, with road
surface quality scoring higher than visibility fask averse riders. Road surface also
scored almost as high as other traffic for riskrageiders, hence road surface quality

is a major risk consideration for this group.

The two highest rated scenarios for task difficuiitye and three, score very high for
risk caused by other traffic. This is the casetlieroverall data and the two risk
types. Road surface quality scored high in thetlsk difficulty scenariosHence
task difficulty is higher when the rider has toeirgct with traffic, but road surface

quality does not appreciably increase task difficul
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8.8.2 Enjoyment and Enjoyment Factors

There is not one individual factor that indicategogment (Table 8.20), with bends
(33%), speed (27%) and pleasant surroundings (28%goring highly. Overtaking
and Challenge as enjoyment factors are rated ggnify lower. As challenge may
be a more obscure factor, especially when askingripyment reasons with an open

question, the real enjoyment from challenge maybeateflected in the responses.

Table 8.20 Enjoyment Factor by Scenario

5 3 1 2 4 6 Total
Bends 0% 1009 0% 65% 0% 56% 33%
Speed 0% 0% 47% 3% 55% 12% 27%
Pleasant surroundings 0% 0% 50% 19% 3% 22% 23%
Overtaking 50% 0% 0% 0% 39% 0% 9%
Challenge 50% 0% 3% 13% 3% 10% 8%
Total 100% 100% 100% 100% 100% 100% 1009

The comparison of risk acceptors (Table 8.21) @sidaverse (Table 8.22) shows that
risk acceptors prefer bends, while risk aversersidegention challenge far more often.
But apart from this distinction there is very ktillifference in how enjoyment is

found.

Table 8.21 Enjoyment Factor by Scenario for Riskeftors

5 3 1 2 4 6 | Tota
Bends na| 100% 0% 71% 0% 50% 38%
Speed na 09060% 699 50% 13% 27%
Pleasant surroundings na 0% 40% 18% 79 33% 24%
Overtaking na 0% 0% 09% 43% 0% 8%
Challenge na 0% 0% 699 0% 49 3%
Total na | 100%100%100%100%100% 1009

Table 8.22 Enjoyment Factor by Scenario for Ris&rée

5 3 1 2 4 6 | Tota
Bends 096100% 0% 5794 09 65% 29%
Speed 0% 0% 37% 0% 59% 129% 27%
Pleasant surroundings 0% 0% 58% 21% 0% 6% 21%
Challenge 50% 0% 5% 21% 69 18% 13%
Overtaking 50% 0% 0% 09% 35% 0% 10%
Total 10091009100%100%100%100% 100%

Enjoyment from bends, such as scenario 2 (rightl teemd going under the bridge)
and scenario 6 (right hand bend in a non-urbamggttequires a rider to have
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confidence in their skill level and bike (maintaigitraction during cornering). This

may be a main difference between the two ridergype

8.9 Conclusion

The relationship between risk, enjoyment and taiicalty in scenarios that riders
face regularly on the public highways suggestsabawith the constrained and
controlled environment presented in the track diayagon the relationship becomes

even more complex.

In the track day the riders had a fairly stabléngdsituation that allowed them to
practice skills in a relatively unfettered situatithat is only possible in such a
controlled arena. In real road situations, sucprasented on the scenarios, the
environment is far more volatile. Those scenar@sd more highly for enjoyment
tended to be those with fewer interactions witheotioad users, including pedestrians
and such interactions increased task difficultynaitt adding enjoyment. Given that,
as discussed in Chapter 2, other road users ame thi¢ cause of accidents for PTW

users, the belief that such interactions incresges justified by the statistics.

Enjoyment would seem to derive from the actuahgdbrocess: riding around bends
and overtaking. The only external factor evidemténjoyment is the surroundings.
This suggests that being in control is importarth@riders. This idea of being in
control relates to task difficulty and ideas ofWlo Riding enjoyment is greatly
amplified when a rider feels able to ride expresigivmatching the challenge of the

situation with his skills and ability.

Having identified the factors contributing to rigkd enjoyment, the themes were
further developed through quantitative analysisthdugh risk was a key element in
the scenarios, of the three rider types only one ideentified as risk seekers and they
comprised only 8% of the sample. The two main gsowere quite evenly split
between risk acceptors (48%) and risk averse (4226).risk acceptors, enjoyment
increased as risk increased but then rapidly deeckafter a threshold of acceptable
risk had been reached. For the risk averse gr@iphas an inverse relationship with
enjoyment, as risk increases enjoyment decreadws.is further evidence to suggest
that while risk is an inherent part of PTW usesihot actually sought as a means of

increasing enjoyment.
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Chapter 9 — Enjoyment and Risk Factors

People who enjoy what they are doing invariablyitdeell.
Joe Gibbs, 1940

9.1 Introduction

As explored in the previous chapter, the relatigmbletween risk and enjoyment is
complex. The ways in which riders experience as@dgive risk influences
enjoyment but for most riders high risk was noaetdr that led to enjoyment. Of the
three identified rider types (risk averse, riskegators and risk seekers) only risk
seekers gained enjoyment from high levels of rikis was the smallest group
making up approximately 8% of the respondents.

For the majority of riders, while risk was accepésda factor in riding, it is not

actively sought. Risk is perceived when levelsagk difficulty approached the upper
limit of skill level of the rider, but enjoyment maximised where task difficulty
matches the rider’s perceived skill; the boundatneen states is small. This chapter

explores further the factors that influence risk @anjoyment.

9.2 Datasets

In order to explore the factors affecting risk amjoyment, the same scenario
photographs used for the analysis presented int€h8§[Q6]) were used to discover
the aspects that influenced the scenario ratibgsven themes were extracted from
the open questions asked in [Q6], as describeédtich 8.3 and Appendix O. The

eleven extracted themes or factors were:

Road surface quality.

Risk caused by road features, such as road siaéside objects, junctions.
Level of visibility.

Likelihood of the rider/driver being distracted.

Traffic (risk presented by other road users, iniclggedestrians).
Temptation to ride in an enthusiastic manner.

Surroundings, (scenery, etc).

Challenge.

© © N o bk wDdRE

. Bends.
10. Speed of riding.
11.Overtaking opportunities.
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Questionnaire seven collected respondents ratorghése eleven features, as well as
ratings for enjoyment and risk for the six scermaridhese data was collected using a
ten-point Likert scale, [Q6] used a five-point gcall he thirteen variables for each

scenario allow analysis of the interaction of thenhes, enjoyment and risk.

9.3 Enjoyment and Risk Types

The eleven features, or themes, as well as enjolyamehrisk were analysed using
factor analysis (see page 94). Three factors wer@uced (Table 9.1). Two of these
factors related to enjoyment and one with risk mponents with a weighting of 0.40

were considered to be relevant, these values ghdigiited in bold.

Table 9.1 Enjoyment and Factors

1 2 3
Surface 0.4 0.64 0.14
Features -0.060.04 0.87
Visibility 0.88 -0.071 0.18
Distraction -0.04 0.00 0.88
Traffic 0.1 0.12 0.871

Temptation | 0.8Q 0.41 -0.17
Surroundings| 0.63 0.5§ -0.16
Challenge 0.030.88 0.09

Bends -0.08 0.9Q 0.2d
Speed 0.85 0.3§ -0.04
Overtaking 0.87 -0.19 -0.02
Risk -0.02 0.19 0.77

Enjoyment 0.48 0.52 0.14

Factors 1 and 2 have enjoyment significantly weadh{0.48 and 0.52 respectively),
with factor 3 having risk as a heavily weightedtéac0.72).

9.3.1 Features of Enjoyment

Within the two factors that relate to enjoyment{éas 1 and 2) there are eight

components:

Road surface quality

Visibility

Temptation to ride enthusiastically
The surroundings

a s wbdh ke

Challenge
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6. Bends

7. Speed

8. Opportunity for overtaking
Of the eight components, two are common acrossthetfactors: temptation and
surroundings. How though do these componentserédatnjoyment?

9.3.1.1 Enjoyment and Road Surface Quality

As road surface quality increases so does enjoymatht 62% of those rating a
scenario for low enjoyment also rating it low foad surface quality (Table 9.2).
Also 56% of those who rated scenarios as high emgoy also rated the road surface
quality as high. Figure 9.1 shows how enjoymesgs steadily with road surface
quality. Road surface quality does not featuraraslement of risk within the factor
analysis (Figure 9.1), despite the need of goattitna for PTWs. This lack of
correlation with risk, coupled with its relationptwith enjoyment, suggests that poor

road surface quality is an enjoyment inhibitor eaxtthan a risk enhancer.

Table 9.2 Enjoyment and Road Surface Quality

Road Surface Quality

= Low Med High Total

S |Low 62%  31% 79% 100%
% Med 42% 339 259  100%
= [High 20% 249  56% 1009
W Total 46%  31%  24% 100%

Chi Squared p < 0.001

Figure 9.1 Road Surface Quality and Mean Enjoyment
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9.3.1.2 Enjoyment and Visibility

58% who rated a scenario low for enjoyment alsed@tlow for visibility, where
only 38% of those rating a scenario as high enjoyrreged visibility as high (Table
9.3). When visibility is below a certain threshtihiéén enjoyment is curtailed, as
shown in Figure 9.2. Once the visibility excedus threshold then enjoyment is

relatively constant.

Table 9.3 Enjoyment and Visibility

Visibility
= Low Med High Total
S |Low 58%  36% 694  100%
% Med 27% 359  38%  100%
2 [High 14%  48%  38%  100%
W Total 36%  38% 269  100%

Chi Squared p < 0.001

Figure 9.2 Visibility and Mean Enjoyment

Mean Enjoymen

Visibility

9.3.1.3 Enjoyment and Temptation

In areas where a rider might be tempted to ‘ridarirenthusiastic manner’ then
enjoyment is high (Table 9.4), but more signifidpaim areas of low temptation there
was also low enjoyment (87%).
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Table 9.4 Enjoyment and Temptation

Temptation
= Low Med High Total
o [Low 87% 11% 2% 100%
% Med 52%  25% 23% 100%
‘= [High 329 249 449 100%
Y Total 61% 20%  19%  100%

Chi Squared p < 0.001

There is a slow rise in enjoyment as temptationeases, with enjoyment rising about

one point for every two in temptation (Figure 9.3)herefore in areas where a rider

might be tempted to ride in an enthusiastic maengyment is found: enjoyment is

found by riding enthusiastically.

Figure 9.3 Temptation and Mean Enjoyment

Mean Enjoyment

Temptation

9.3.1.4 Enjoyment and Surroundings

Areas that have good surroundings are areas ofdmgtyment, with only 4% of those

rating a scenario as low enjoyment rating the pletiess of the surroundings as high

(Table 9.5). The linear relationship between sugleasant surroundings and

enjoyment in riding is shown in Figure 9.4.
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Table 9.5 Enjoyment and Surroundings

Surroundings
= Low Med High Total
o |Low 80% 16% 4% 100%
% Med 43% 32% 25% 100%
‘= [High 269 18% 56%4 100%
“' [Total 53%  24%  23% 100%

Chi Squared p < 0.001

Figure 9.4 Surroundings and Mean Enjoyment
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9.3.1.5 Enjoyment and Challenge

Challenge is related to enjoyment, but as withbilisy, lack of challenge may be an
inhibitor of enjoyment for most riders with 82%tbbse rating scenarios as low
enjoyment as also having a low challenge (Tablg 3®wever for some riders,
challenge may not be needed for enjoyment, 34%ddugh enjoyment in areas of
low challenge.

Table 9.6 Enjoyment and Challenge

Challenge
= Low Med High Total
o |Low 82% 11% 7% 100%
% Med 57%  34% 9% 100%
‘= |High 349 22% 44% 100%
Y Total 620 24%  14% 100%

Chi Squared p < 0.001
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The profile seen in Figure 9.5 shows how enjoynohianges with challenge. For a
challenge rating of up to seven, enjoyment is inetft constant, however once this

challenge threshold is exceeded then enjoymengases rapidly.

Figure 9.5 Challenge and Mean Enjoyment

Mean Enjoymen

Challenge

9.3.1.6 Enjoyment and Bends

In scenarios where the road is straight then engmyns low for most riders (85%),
however 36% of those who rated a scenario’s enjoy@e high also rated the road as
straight (Table 9.7). Very few rate a non-straigiad as low enjoyment. The ratings
of high enjoyment scenarios for bends is polarigeth enjoyment seeming to come
from straight roads (36%) or very bendy roads (58%g only 6% saying that they
would find high enjoyment in a scenario rated medfor bends. The number of
those finding enjoyment from straight roads (368@ similar value to those who

found high enjoyment from low challenge (34%)

Table 9.7 Enjoyment and Bends

Bends
= Low Med High Total
o |Low 85% 9% 6% 100%
%‘ Med 56% 28% 16% 1009%
'© [High 369 6% 58% 100%
Y Total 63% 1794  19% 100%

Chi Squared p < 0.001



Plotting mean levels of enjoyment against bendgesig that there is a positive
correlation between bends and enjoyment levels ésethe road becomes bendier,
enjoyment increases, as shown in Figure 9.6). KMewthere are signs of the
relationship being exponential.

Figure 9.6 Bends and Mean Enjoyment

Mean Enjoymen

9.3.1.7 Enjoyment and Speed

Speed is related to enjoyment, but not in a drgetionship. In scenarios where
riders said that they would ride at slow speed #iey rated it as low enjoyment

(Table 9.8). Only 1% rated a high-speed scerailow enjoyment.

Table 9.8 Enjoyment and Speed

Speed
= Low Med High Total
o |Low 84% 15% 1% 1009%
S Med 350h 3599 309  100%
‘= |High 189 32% 50% 100%
= Total 50% 27% 23% 1009%

Chi Squared p < 0.001

The relationship with speed and enjoyment is a fstegtion (Figure 9.7). Enjoyment
is at a near constant level of around four untiirashold is reached (speed rating of

6). At the threshold point enjoyment rises antlegat a value of just over six.
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Figure 9.7 Speed and Mean Enjoyment

Mean Enjoyment

9.3.1.8 Enjoyment and Overtaking

In a similar manner to speed, only 1% rated a loigbrtaking situation as being low
enjoyment (Table 9.9).

Table 9.9 Enjoyment and Overtaking

Overtaking
= Low Med High Total
@ |Low 82% 17% 1% 100%
S Med 57%  13%  30% 1009
‘= [High 689 4% 28% 100%
Y Total 68%  13% 19% 100%

Chi Squared p < 0.001

Figure 9.8 shows that there is a step functiomjoygment when the overtaking rating

is at five. The basic shape of the line is simitathe speed with mean enjoyment

graph, however the data range is compressed (36/Z1compared to 3 ¥4 to 7 %)
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Figure 9.8 Overtaking and Mean Enjoyment

Mean Enjoyment.

Overtaking

9.3.2 Enjoyment Factors

Factor 1, with an enjoyment weighting of 0.48,dkated to road surface quality,
visibility, temptation, surroundings, speed andrtaling. This factor is concerned
with riders gaining enjoyment from riding fast dnagght roads, hence the weighting
of speed at 0.85. Bends are not related to #dei®f (-0.08). The inclusion of
visibility and overtaking is because good visilyilis a factor of most straight roads
where it is easy to ride fast, and overtake. Tdusor is linked to speed, therefore it is
about getting an ‘Adrenalin Rush’ without havingpash oneself skill-wise. This

factor is designated as ‘Rush Based Enjoyment’.

Factor 2, which has an enjoyment weighting of Oi§2elated to road surface quality,
temptation, surroundings, challenge and bendsis fahtor is about gaining
enjoyment from the challenge of riding around bemdth both these components
having large weightings (0.88 and 0.90 respectjvelgs this factor is challenge
related, with the challenge being provided maintyobnds, this type of enjoyment is
associated with the flow state (Csikszentmihal9®@), and designated ‘Challenge
Based Enjoyment’.

Three components are found in both factors: roaése, temptation and
surroundings. Two of these elements, temptatiahsainroundings, are enjoyment
enablers being required for both types of enjoymé&dad surface quality is an

enjoyment inhibitor and the lack of road qualitgwents a ride being enjoyable.
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The two enjoyment types can be compared to therdifice between bungee jumping

and rock climbing. Both of these activities carelbgpyable, yet enjoyment is found

in completely different ways. Bungee jumping doesnequire much skill in throwing

oneself off a high place with a piece of elastiirsg one from death, yet this is very

enjoyable for those who are seeking an adrenalige.diRock climbing on the other

hand is a sport where a climber pits ones’ skilsiast the challenge presented by the

rock face with enjoyment found in the skill/chaljgnmatch. Enjoyment can be found

in either, or both, types of activity.

9.3.3 Features of Risk

There are three features that relate to risk; featlires, distraction and other traffic.

9.3.3.1 Risk and Road Features

Road features have a high correlation to risk (@&bh1), and this can be seen in the

data presented in Table 9.10.

Table 9.10 Risk and Road Features

Road Features

Risk

Low Med High Total
Low 59% 29% 12% 100%
Med 32% 36% 32% 100%
High 109 19% 71% 1009
Total 439 29% 29% 100%

Chi Squared p < 0.001

Figure 9.9 Risk from Road Features and Mean Risk

Mean Risk

Risk From Road Features
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About half who rated a scenario as low risk alg¢eddt low for road features, 71%
rated road features as high risk when the scehada high road features rating.
Figure 9.9 clearly shows that the risk from roaatdees has a positive generally linear

relationship with overall risk.

9.3.3.2 Risk and Likelihood of Distraction

The likelihood of a rider being distracted has aifpee relationship with risk, with
high-risk scenarios being rated high for distrac{{®able 9.11), with this relationship
being identifiable when the mean risk is plottediagt distraction (Figure 9.10)

Table 9.11 Risk and Distraction

Distraction
Low Med High Total
 |Low 69% 22% 9% 100%
-5:2 Med 42% 32% 26% 100%
High 199 32% 49% 100%
Total 52% 26% 21% 100%

Chi Squared p < 0.001

Figure 9.10 Rider Distraction and Mean Risk

Mean Risk

Distraction
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9.3.3.3 Risk and Other Traffic

Other traffic has the highest loading on the resdkt(Table 9.1) with the data (Table
9.12) showing that 97% of those selecting a sceraaibeing high risk also stating
that risk from other traffic was not low. Over haf those rating a scenario as low

risk also stated that the risk from other traffiasaow.

Table 9.12 Risk and Other Traffic

Other Traffic
Low Med High Total
o |Low 559  34%  11% 1009
-C‘\’—:’ Med 19%  35% 46% 1009
High 3% 22% 75% 1009
Total 369 32% 32% 1009

Chi Squared p < 0.001

Figure 9.11 illustrates the strong relationshipuaen overall risk and the risk from
other traffic.

Figure 9.11 Risk from Other Traffic and Mean Risk
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9.3.4 External Risk

The components of this risk factor are road feat(©@eB2), rider distraction (0.88) and
other traffic (0.87), with risk having a weightin§0.72. These elements are ‘third
party’ to the rider, and maybe even viewed as btherider’s control, with the
exception of rider distraction. It could be argtileal if the PTW user was focused on

riding then they would not be distracted, howegethis element has scored high in
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the external risk factor some riders must condidat they do get distracted causing
perceived risk. As the three elements are extéontde rider then this factor is

designated as ‘external risk’.
9.3.5 Risk, Enjoyment and Demographics

Within the SPSS database variables were createshfhr factor, being constructed
using an unweighted summation method (Hair, 198@2}jescribed in the
methodology section (Chapter 4). For example, RBased Enjoyment’ was
calculated by the summation of road surface qualigbility, temptation,
surroundings, speed and overtaking and ‘Challerage® Enjoyment’ calculated by

adding together road surface quality, temptatiomosindings, challenge and bends.

A further enjoyment variable (enjoyment type) wesated to give an indication of
the amount of enjoyment being felt from the twoetyp This was generated by
subtracting the ‘Challenge Based Enjoyment’ fromasR Based Enjoyment’, and
categorising into 5 groups (Challenge Based Enjoyn&light Challenge, Both,
Slight Rush and Rush Based Enjoyment). Figure Shbivs the profile of enjoyment
types across all scenarios. The middle categaegtiied ‘both’ rather than neither as
only 2% of those in the middle category had lowailénge Based Enjoyment’

coupled with low ‘Risk Based Enjoyment’

Figure 9.12 Frequency of Enjoyment Types
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The newly created variables were cross-tabulatéal dgmographic data; the majority

of the results were not significant. Three tabates with the ‘Rush Based
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Enjoyment’ factor were significant (bike performarindex, age and gender), and two

for the enjoyment type variable (age and gender).

Those who ride the lower performance bikes are rikety to have ‘Rush Based
Enjoyment’ experiences than those riding machioestds the upper end of the
performance spectrum. For those experiencing Rigéh Based Enjoyment, 57%

ride either low, or very low performance PTWs (Teal13).

Table 9.13 Rush Based Enjoyment and Bike Perforenanc

Bike Performance

2 = Very low [Low [Medium | High | Very high | Total
S g Low 10% 18% 21% 30% 219 100%
ﬁ > Med 24% 20% 22% 15% 20% 100%
S = |High 21% 36% 19% 15% 9% 100%
W ol 18% 22% 21% 219% 19% 100%

Chi Squared p < 0.001

Figure 9.13 Mean Rush Based Enjoyment and BikeoRr&nce

Mean Rush Based Enjoyment

Medium
Bike Performance

Figure 9.13 shows that as bike performance incesii®® mean enjoyment from rush
decreases. This dichotomy may be due to riderrextpee. Experienced riders are
more likely to ride the higher performance mactand as these riders generally have
a better skill set they are less likely to gairogment just from ‘rush’ and more likely

to gain enjoyment from challenge.
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This is further emphasised when rider age is cemnsilifor ‘Rush Based Enjoyment’
(Table 9.14). The oldest age group are under repted in the upper ends of ‘Rush
Based Enjoyment’ (2%), and over represented dbthier end (28%).

Table 9.14 Rush Based Enjoyment and Age

35o0r 36 to 51 or Total
younger 50 older
8 |Low 23%  49% 289%4100%
S € Med 279% 5504  18%4100%
§§ High 51% 47% 29%100%
o W irotal 2994 51% 19%4100%

Chi Squared p < 0.001

When comparison is made of age against Enjoymepeg yTable 9.15), it also shows
that younger riders tend more towards ‘Rush Basgdyient’, with older riders

more likely to be ‘Challenge Based'.

Table 9.15 Enjoyment Types and Age

35 or youngel36 to 5051 or older|Total
Challenge Based Enjoyment 17% 63% 21% 1009
Slight Challenge 260 49% 26% 1009
Both 23%  58% 19% 1009
Slight Rush 42% 369 22% 1009
Rush Based Enjoyment 44% 54% 2% 1009
Total 30%  51% 19% 1009

Chi Squared p = 0.010

The Gender split shows that females are more liteelye in the upper category of
‘Rush Based Enjoyment’ compared to males (Tabl6)9.1

Table 9.16 Rush Based Enjoyment and Gender

Male | Female| Total

ollow| 4204 4094 41%
G @ EMed| 44% 319 42%
) .
D:S.nggh 14% 299 16%
L

Total| 100% 100% 1009

Chi Squared p = 0.032

However when gender is compared to ‘Enjoyment Typés noticeable that females

are over represented at the extreme ends, being likely to be either ‘Challenge
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Based’ or ‘Rush Based’ (Table 9.17). Males areeniely to be within the middle
groupings (‘Slight Challenge’ to ‘Slight Rush’).efales make up a small proportion
of riders, and therefore it is may be less sociatlgeptable for them to ride. The
females who ride therefore are less likely to Ibeeted to riding because of the
image and may be attracted because they probadiytise enjoyment that riding can

give them.

Table 9.17 Enjoyment Types and Gender

Male | Female| Total
Challenge Based Enjoyment B% 11% 8%
Slight Challenge 28% 13% 26%
Both 35%  33% 34%
Slight Rush 18% 16% 17%
Rush Based Enjoyment 12% 27% 14%
Total 100% 100% 1009

Chi Squared p = 0.048

This section has explored how risk and enjoymeietract with other identified

factors. The next section explores how these factdate to task difficulty.

9.4 Task Difficulty

In order to identify the relationship between em@ant and risk with task difficulty,
the task difficulty ratings for scenarios develojpre€hapter 8 were used to compare

enjoyment and risk types.

Table 9.18 shows that ‘Rush Based Enjoyment’ isenigely at low and medium task
difficulty, 41% and 42% respectively. However ghtask difficulty ‘Rush Based
Enjoyment’ is much lower (12%). Challenge basgdynent does not alter much
across task difficulties, but ‘both’ is highestagh task difficulty.

Table 9.18 Enjoyment Types and Task Difficulty

Low Task Med TaskHigh TaskK

Difficulty | Difficulty | Difficulty
Challenge Based Enjoyment  12% 8% 4%
Slight Challenge 23% 27% 27%
Both 24% 23% 57%
Slight Rush 15% 25% 12%
Rush Based Enjoyment 26%  17% 0%

Chi Squared p < 0.001
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Therefore where the riding is less demanding (tiiculty is low), ‘Rush Based
Enjoyment’ is more likely to be found compared teas of high task difficulty.
‘Challenge Based Enjoyment’ seems to be less a&ffiday task difficulty (Figure
9.14). ‘Rush Based Enjoyment’ tends to be negigtinetated to task difficulty (Table
9.19), with low enjoyment being over representeligih task difficulty (73%). At
high task difficulty, there were no respondentdwaibrresponding high enjoyment.
The relationship is shown in graphical form in Fg9.15, where the best-fit line has

a negative gradient.

Figure 9.14 Task Difficulty and Enjoyment Types
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Table 9.19 Rush Based Enjoyment and Task Difficulty

Rush Based Enjoyment
Low Med High Total
+ 2 |Low 339  47% 20% 100%
2 3 [Med 19%  53% 29% 100%
~ £ High 3%  27% 0% 100%
Total 41%  42% 16% 100%

Chi Squared p < 0.001
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Figure 9.15 Mean Rush Based Enjoyment and Tasicitif
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As ‘Rush Based Enjoyment’ is related to speed, & pagy be inversely related to task
difficulty. This is further supported by the sianinegative gradient when mean

average speed is compared to task difficulty (Fegui6).

Figure 9.16 Mean Speed and Task Difficulty
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‘Challenge Based Enjoyment’ has a different relathap to task difficulty than ‘Rush
Based’; with high enjoyment being found at mediasktdifficulty, and very low
enjoyment at low and high task difficulty. Thisadlow type enjoyment profile, with
maximum enjoyment being found at a level when slale matched to the task
difficulty (Table 9.20). When task difficulty i®W, then an apathetic state is
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produced, which is not enjoyable. At the other ehthe scale, with a high task

difficulty that approaches the limits of the rideskills, anxiety results being felt as

the non-enjoyable state of risk

Table 9.20 Challenge Based Enjoyment and TaskcDliffi

Challenge Based Enjoyment
Low Med High Total
 =|Low 57% 35% 8% 100%
@ 3|Med 32% 45% 23% 100%
~ £ High 65%  30% 594 100%
Total 51% 37% 12% 100%

Chi Squared p < 0.001

Figure 9.17 reflects this flow interpretation. Lemjoyment from challenge is present
at low task difficulty where the skill set is natibg tested. At higher task difficulty,
where the skill set is being challenged, enjoynads reduces. In the mid-range
difficulties, where challenge is matched by theeris skills, enjoyment is greater.

Figure 9.17 Mean Challenge Based Enjoyment and Dafficulty

o
S

m 6 -
O
£5 5]
o £
=>\4*
8o
653
T

g 2

1

Task Difficulty

At high task difficulty risk is significantly ovaepresented (Table 9.21) at 47%, with
high risk at medium and low task difficulty haviagotal rating of 6%. Low risk is

also under represented at high task difficulty.

Figure 9.18 demonstrates that risk generally ngéstask difficulty, however the
deviation from the best-fit line also shows thas ihcreases does not tend towards
being linear. Rather risk swings between 3.5 abdet lower task difficulties,
before rising steeply at a task difficulty of 5 aeeihaining high. This suggests that
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below a task difficulty threshold risk is fairly mstant, but once that threshold has
been exceeded then risk increases with a stepidmncthis step function with the

data is consistent with the theory of task homeisi@uller, 2005)

Table 9.21 Risk Factor and Task Difficulty

Risk Factor
Low Med High Total
~ & |Low 39% 58% 3% 100%
% 2 [Med 45%  52% 3% 100%
~ £ High 13%  39%  47% 100%
Total 33%  49% 18% 100%

Chi Squared p < 0.001

Figure 9.18 Mean Challenge Based Enjoyment andt Daf§iculty

Mean Risk Factor

Task Difficulty

9.5 Conclusion

Through developing themes evident from the sceraradysis, the way in which
individual aspects of riding influence risk and@mpent was explored. Bends are
important to enjoyment, with the relationship betwenjoyment and bends tending
towards being exponential. There is a relationblepveen challenge and enjoyment;
however, lack of challenge is more likely to beesmjoyment inhibitor. Speed is
important for enjoyment, but this relationship istep function rather than linear, a

minimum speed is needed for enjoyment.
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Factor analysis on the data gave two factors tleaéajoyment related. One of these
factors is ‘Challenge Based’, with bends being higteighted, and the other ‘Rush
Based’ with speed as a major factor. ‘Rush Basgdyinent’ is rated higher when
riding is less difficult. However ‘Challenge Basédjoyment’ is less affected by task
difficulty.

This chapter has profiled the enjoyment and riskdia for PTW riders, how though
Is this different from car drivers? The next cleamiompares these PTW profiles with

car drivers.
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Chapter 10 — Cars and Bikes

“Speed has never killed anyone, suddenly becomatgpsary... That's what gets
you.”
Jeremy Clarkson (1960 - )

10.1. Introduction

The analysis of the factors influencing risk angbgment for riders suggests that risk
was found where riders did not feel in control.jdgment was found in two ways;
‘Rush Based’ where speed was a key element andléDlga Based’ where pleasure
was derived through feeling ‘at one’ with their djkvhile meeting the challenges of

the bendy road.

This identification of factors relating to risk aedjoyment for PTW users can help in
understanding their rider goals. But are thestfadhe same for all road users? In
order to establish any differences from other rosers a similar exploration was
undertaken with car drivers. This chapter comp#resisk and enjoyment factors of

car drivers with those of PTW riders

10.2. Dataset

A similar questionnaire to the one that was usddvestigate enjoyment factors for
riders was employed to explore enjoyment factorslfivers. This questionnaire
(Questionnaire 8) presented the respondent with @m of the scenario photographs,
with the web-based software rotating the scendraiqgraphs and ensuring that there
were a comparable number of respondents for eastaso. The respondent was
asked for ratings of various aspects relating ¢opitesented scenario. These aspects
were the same ones that were used for the colieofidata from riders. Respondents
indicated their answers on a five-point Likert cddowever the data collected from
riders [Q7] employed a ten-point scale. Therefesealing of data was required to

allow comparison.

A total of 176 drivers responded to the online goesaire ().

10.3. Risk and Enjoyment

The data presented in Chapter 9 demonstratedhibiag is not a linear relationship

between risk and enjoyment for PTW riders.
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For drivers there is an inverse relationship (Tdlilel) where high risk correlates

with low enjoyment, and low risk with high enjoymen

Figure 10.1 shows a comparison of rider and dnisdvenjoyment profiles,

demonstrating the differences between the two usad groups. Drivers’ enjoyment

decreases with an increase in risk, while rideoyngnt peaks at a mid-risk value.

Table 10.1 Driver Risk and Enjoyment

Enjoyment
Low Med High Total
Low 6% 7% 21% 34%
Risk Med 14% 19% 7% 39%
High 21% 2% 4% 26%
Total 41% 28% 31% 100%

Chi Squared p < 0.001

Figure 10.1 Risk and Enjoyment for Drivers and Ride
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Generally drivers gain enjoyment in less riskyaitons compared to riders with the
driver profile being similar to the rider ‘Risk Axse’ type. Therefore, in general,

drivers are risk averse.

10.4 Risk

There is a perceptible difference in how risk redab the assessed factors for drivers

and riders. Tables 10.2a and 10.2b indicate sogmf Pearson correlations of driver
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and rider variables with risk. There are only twaznmon variables that have a high

correlation — road features and other traffic.

A comparison of road features for the two vehiglees, with respect to risk, shows
quite similar profiles (Figure 10.2). There idreebr increase in risk with rated road

features, until a threshold is reached where rigtepus at a constant level.

Table 10.2 Pearson Correlation for Car and PTW Risk

Table 10.2a Pearson Correlation and Table 10.2b Pearson Correlation and

Car Risk PTW Risk
Pearson . Pearson .
Correlation Sig Correlation Sig
Speed -0.91 <0.001 |[Road Surface 0.30 <0.001
Temptation -0.40 <0.001 [Distraction 0.4p <0.001
Visibility -0.33 <0.001 |Features 0.52 <0.001
Features 0.6 <0.001 ([Traffic 0.58 <0.001
Traffic 0.62 <0.001
Figure 10.2 Risk and Road Features for Drivers &iders
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There is also a parallel relationship between caeds and PTW riders when risk is
compared to the ratings for other traffic (FiguBe3). The three other elements that
correlated with risk: speed, temptation and vigjo# were all with a negative

correlation (Table 10.2). Drivers are therefosslekely to be tempted to drive
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enthusiastically, or willing to drive fast, in asethat are consider risky. They also

feel that it is more risky when visibility is recdedt.

Figure 10.4 illustrates the difference betweenitieraction of speed and risk for
drivers and riders, clearly demonstrating thabet tisk drivers are more willing to
drive faster. At medium to very high speeds riskonstant, showing that once risk
reduces to a certain level then risk is no longgpeed inhibitor. For riders the

relationship between risk and speed is less clear.

Figure 10.3 Risk and Other Traffic for Drivers aRiers
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Figure 10.4 Driver Risk and Speed
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This comparison of data suggests that risk peraetr car drivers and PTW users is
quite distinct in the factors that influence riskhe next section compares enjoyment

for car drivers and PTW riders.

10.5 Enjoyment

Out of the seven variables that correlate with ymjent for car drivers, five also
correlate for riders (Table 10.3): Road surfacdityydoends; temptation; speed; and
surroundings. Other traffic and road features appethe car enjoyment list, but not
PTW enjoyment, with visibility and challenge coathg for PTWs and not drivers.

Table 10.3 Pearson Correlation of Car and PTW Enjent

Table 10.3a Pearson Correlation Table 10.3b Pearson Correlation
and Car Enjoyment and PTW Enjoyment

Pearson Pearson

Corr Sig. Corr Sig.

Traffic -0.49 <0.001 Visibility 0.42| < 0.001
Road Features  -0.39 < 0.001 Bends 0.4B< 0.001
Road Surface Road Surfacq
Quality 0.32 <0.001 Quality 0.454 < 0.001
Bends 0.3¢< 0.001 Challenge 0.46< 0.001
Temptation 0.61< 0.001 Temptation 0.51< 0.001
Speed 0.70< 0.001 Surroundings 0.5% 0.001
Surroundings 0.8G6< 0.001 Speed 0.55< 0.001

Four out of the five correlated items for risk (Teakh0.2b) also correlate with
enjoyment (Traffic, Road Features, Temptation apees), however the direction of
correlation for these items is reversed (Tableld@s2d Table 10.3b). This should
not be surprising because, as described in Setlid) there is a negative correlation
between risk and enjoyment for drivers (Figure 10Both drivers and riders find
more enjoyment in areas that have a higher roddciquality (Figure 10.5) where
both profiles are very similar. Similar profilels@ exist when comparing drivers and
riders with respect to bends (Figure 10.6), desphiechallenge variable not
correlating with enjoyment for drivers. The ladkcorrelation gives the impression
that drivers may not believe that driving arounddseis challenging their skill set in a

rewarding way.
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Figure 10.5 Enjoyment and Road Surface QualityCfovers and Riders
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Figure 10.6 Enjoyment and Bends for Drivers andel/gd

5 T T T T T T T T T r-——"~>"~">"~"~"“"~">">">"7>"” 7'/ ’"'[——————————————— 7~ a
Car Enjoyment ,
o | — —PTW Enjoyment ‘
sS4t b = /-
3 | —__7
| | ”~” | |
23 | - | |
L ‘ d | |
g 1 - -
) L — -— | | |
=2~ -7 | -
1 | | | | 1
Very Low High Very
Low high
Bends

One of the elements that relate to both risk anolyement for drivers is speed, with a
positive correlation of 0.70 for enjoyment and gateve correlation of minus 0.51
for risk. Figure 10.7 compares enjoyment for disvand riders in relation to speed.
For car drivers, enjoyment increases linearly, &/Fok riders enjoyment is a step

function occurring at a mid-speed rating.
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Figure 10.7 Enjoyment and Speed for Drivers anceRid
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Enjoyment for PTW riders and car drivers are simianany ways. However, as

demonstrated there are also differences.

10.6 Enjoyment and Risk Types

Factor analysis on the car data resulted in sirfaletiors being extracted to the PTW

data (Section 9.5); a comparison is shown in Tabld.

Table 10.4 Enjoyment and Risk Factors for Cars Ri#lVs

Table 10.4a Enjoyment and Risk Table 10.4b Enjoyment and Risk
Factors (Car) Factors (PTW)

Factor RBE|CBE| ER Factor RBE|CBE| ER
Surface 0.21 0.54 -0.19 Surface 0.4 0.64 0.14
Features -0.120.08 0.79 Features -0.060.04 0.84
Visibility 0.76 -0.35 -0.09 Visibility 0.8§ -0.07 0.14
Distraction -0.08-0.08 0.84 Distraction -0.04 0.00 0.88
Traffic -0.27 -0.05 0.81 Traffic 0.1 0.12 0.871
Temptation | 0.8Q 0.22 -0.27 Temptation | 0.80 0.41 -0.17
Surroundings 0.54 0.49 -0.45 Surroundings| 0.63 0.5§ -0.16
Challenge -0.140.79 0.13 Challenge 0.030.8§ 0.09
Bends -0.17 0.89 0.04 Bends -0.08 0.90 0.20
Speed 0.81 0.15 -0.36 Speed 0.85 0.3§ -0.06
Overtaking 0.871 -0.25 -0.0§ Overtaking 0.87 -0.19 -0.03
Risk -0.30 0.10 0.77 Risk -0.02 0.19 0.7
Enjoyment 0.60 0.50Q -0.47 Enjoyment 0.48 0.52 0.14
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Factor 1, ‘Rush Based Enjoyment’ (RBE) containssdume elements as the
equivalent PTW factor, with the exception of roadace quality, which is excluded.
Factor 2, ‘Challenge Based Enjoyment’ (CBE) is asnilar to the PTW factor, but
without the temptation element. External Risk YERalso compared in Table 10.4.

The inclusion of road surface quality for ridersRush Based Enjoyment’ shows that
riders are less likely to ride fast unless the readace quality allows it. Drivers may
feel that cars are stable enough to drive faststmiaaght line, even with poor road
surface quality.

The enjoyment weighting for car drivers in the ‘Rigased Enjoyment’ factor is
somewhat higher than its corresponding PTW fa&@Q(and 0.48 respectively).
This could imply that ‘Rush Based Enjoyment’ is armsignificant way of gaining

enjoyment for drivers.

Using the same method that was employed for amegythie PTW data (Section
9.5.3), driver responses were categorised intaigngnt types’, depending where
they sat on the ‘Rush Based’ / ‘Challenge Basedtspm. One main difference for
car drivers is that the middle category is desigaas neither/both rather than just
both as 51% of drivers in this group had both I@kallenge Based Enjoyment’ and

low ‘Rush Based Enjoyment’, compared to 2% of rsder

Figure 10.8 Driver Enjoyment Types
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Figure 10.8 compares these types, showing thatroaers are less likely to gain
enjoyment from rush than riders, but are more yikedutral or slightly biased to

challenge. PTW riders have a greater representatithe extremes of the scale,

186



implying that riders are more polarised in how tigey their enjoyment than drivers.
When comparing how enjoyable the genders find gi@dind driving, the suggested
evidence is that males enjoy driving more than femiaHowever there is no
discernable difference between the genders for @&/s (Table 10.5 and Figure

10.9).

Table 10.5 Enjoyment and Gender

Enjoyment
Low |Med |High |Total
Car Male 36% 25% 39% 100% p =0.018
Female 50% 31% 19% 100%
PTW Male 36% 47% 17% 100% p = 0.846
Female 40% 42% 18% 100%

Figure 10.9 Enjoyment and Gender
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‘Rush Based Enjoyment’ was the only enjoyment tyjae was significant for PTWs
when cross-tabulated with gender. The rider pro$ilin some ways different from
that of car drivers (Table 10.6 and Figure 10.10).

Table 10.6 Rush Based Enjoyment and Gender

Low |Med [High [Total
Car Male 40% 38% 239 100% p = 0.094
Female 56% 30% 14% 100%
PTW Male 42% 44% 14% 100% p = 0.034
Female 40% 31% 29% 100%
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Figure 10.10 Comparison of Rush Based Enjoyment
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For riders, females have a higher representatitimeatigher enjoyment levels than
males, with this being reversed for car drivers déscussed eatrlier, this may in part
be explained by the type of females attracteddimgi and its association with activity

choice. Car driving is more likely to be a funcié means of getting from A to B.

10.7 Task Difficulty

Thirty-two drivers were asked to rank the taskidifity of the six scenarios, using the
same methodology that was used for PTWs (Chapter&ple 10.7 shows the mean
ratings; the full data are contained in AppendixTe scenario task difficulty

ranking is the same for drivers as riders (from task difficulty to high being
scenarios 1, 2, 4, 6, 3, 5).

Table 10.7 Scenario Rankings for Task Difficulty

ID Scenario 1Scenario 2Scenario 3Scenario 4Scenario 3Scenario 4
Mean 1.50 2.44 5.0d 3.00 5.19 3.89

As the scales used for collecting the car and P&¥a @ere not the same the data
were rescaled to allow for a comparison, the albsalalues are not directly
comparable. However comparisons can be made iagate trends within the data.

A comparison of car and PTW task difficulty by emeent types demonstrates that
they are very similar. Riders tend to have a langerease in ‘Rush Based

Enjoyment’ at mid-task difficulty and a larger retion at the higher end of risk
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(Figure 10.11). However there are no appreciaifferdnces for ‘Challenge Based
Enjoyment’ (Figure 10.12)

Figure 10.11 Comparison of Car and PTW Rush Basedvithent with Task
Difficulty

Mean Rush Based Enjoyment

Task Difficulty

Figure 10.12 Comparison of Car and PTW Challenged8laEnjoyment with Task
Difficulty

Mean Challenge Base
Enjoyment

Task Difficulty

The ‘External Risk’ profile comparison illustratésat PTWs and Cars are also very
similar (Figure 10.13), with risk being high fortlhipper task difficulties with a step
function at a task difficulty rating of 4.
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Figure 10.13 Comparison of Car and PTW ExternakRiactor with Task Difficulty
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Speed is a major element in the control of taskedity (Fuller, 2005). Figure 10.14
compares task difficulty and speed for Cars and BTYbr both the trend is for lower
speeds at the high end of difficulty, with highpeseds at mid-range difficulty.
However the increase in speed at this mid pointage prominent for PTW riders

than car drivers.

Figure 10.14 Comparison of Car and PTW Speed wak Difficulty

Mean Speed

Task Difficulty

Another difference between the types of vehiclesisefound when a comparison of
enjoyment types is carried out using a RBE/CBEes@faigure 10.15). For car drivers
and bike riders ‘Rush Based Enjoyment’ is highdoattask difficulty, but
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‘Challenge Based Enjoyment’ is more likely at ah@gtask difficulty. However the
driver profile is more linear than the one for rlewith riders having an appreciably

higher rush based enjoyment at low difficulty.

Figure 10.15 Comparison of Car and PTW Enjoymemiesywith Task Difficulty
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10.8 Young Drivers and Riders

Young drivers and riders are over-represented iha€8idents (DfT, 2004c, 2005Db,
2006a; Harre, 2000; Stradling, 2005). This higiek for both warrants investigation
to uncover any differences between the young athdooit also between young PTW

riders and young car drivers.

Table 10.8 Young Riders/Drivers and Enjoyment

Table 10.8a Young Riders and Table 10.8b Young Drivers and
Enjoyment Enjoyment
Under | 26 and Under 26 and

Enjoyment | 26 | Older | Total Enjoyment |26 older Total
Low 139 39% 37% Low 20% |45% 43%
Med 63% 459 46% Med 13% | 30% 28%
High 25% 179 17% High 67% |25% 28%
Total 100% 100% 100% Total 100% | 100% 100%
Chi Squared p = 0.037 Chi Squared p = 0.003

The level of enjoyment is different for youngerdassers (Table 10.8). Unlike riders,

young drivers are more likely to find driving higrénjoyable (67%) than older
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drivers (25%). Nearly half of older drivers raegjoyment as low, suggesting that

their driving is more out of necessity; need ratien want.

Younger drivers were much more likely to rate tbenarios as having a higher
enjoyment level than riders or their older comasri This is illustrated in Figure
10.16 and Table 10.8

Figure 10.16 Enjoyment Comparison for Younq Drivamnd Riders
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Table 10.9 Young Drivers/Riders and Enjoyment Type

Table 10.9a Young Riders and Table 10.9b Young Drivers and
Enjoyment Type Enjoyment Type
Under| 26 and Under | 26 and
26 | Older |Total 26 older |Total

Challenge Based Challenge Based
Enjoyment 179 36% 34% [Enjoyment 13% 41% 38%
Neither/Botl 13% 36% 34% |Neither/Bott 279 41% 40%
Rush Based Rush Based
Enjoyment 719 28% 32% [Enjoyment 60% 18% 22%
Total 10094 100% 100% | Total 100% 100% 10Q%
Chi Squared p < 0.001 Chi Squared p = 0.001

Generally riding is more enjoyable than drivingghsms reflecting the expressive

nature of PTW use. However younger drivers’ enjeghratings are substantially
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higher than young riders. How though, is thipgment for young drivers and

riders generated?

Young drivers are more likely to gain ‘Rush Basexogment’ (60%) compared to
older drivers (18%). ‘Rush Based Enjoyment’ ish@gfor riders than drivers — 71%
for younger riders and 60% for younger drivers (€dl®.9 and Figure 10.17).

Figure 10.17 Enjoyment Type Comparison for Younigdds and Riders
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There is a plethora of publications that demons$réttat younger riders and drivers
are more liable to be sensation seekers or rigksafkor example see RoSPA, 2002).
This type of behaviour pattern is reflected in gagiRush Based Enjoyment’. Speed
is one of the main factors that was identified @ct®n 9.5 and Section 10.6 as being
related to ‘Rush Based Enjoyment’. Table 10.1Gbghthat around three-quarters of
young drivers rated their speed within the scesamfast, compared to only about
half of young riders (Table 10.10a). However 960ders aged under 26 gave a

speed rating of medium or high, a similar numbedrieers.

Table 10.10 Younq Riders/Drivers and Speed

Table 10.10a Young Riders and Speed Table 10.10b Young Drivers and Speed
26 and 26 and

Speed | Under 2®lder [Total Speed | Under 2®lder Total

Low 4% 54% 49% Low 7%  41% 38%
Med 42% 26% 27% Med 20%  42% 40%
High 54% 20% 23% High 73% 1% 23%
Total 1009 100% 100% Total 100% 1009 100%
Chi Squared p < 0.001 Chi Squared p < 0.001
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This suggests that although young riders don’t wamide slowly, they are more
conservative in their speed choice than young dsivEigure 10.18 shows that the

speed choice profile for the older age group iy wamilar for riders and drivers.

Figure 10.18 Speed Comparison for Young Drivers Riutkrs
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Overtaking is another activity that is relatedRush Based Enjoyment’. Therefore it
would be expected that younger riders and driverglavrate scenarios higher for
overtaking opportunities than their older counteigpaThis is shown in Tables 10.11a
and 10.11b.

Table 10.11 Young Drivers/Riders and Overtaking

Table 10.11a Young Riders and Table 10.11b Young Drivers and
Overtaking Overtaking

Overtaking Ug%er Zgl;;d Total Overtaking Ug%er 2(3 daenrd Total
Low 179 73% 68% |Low 20% 72% 67%
Med 29% 11% 13% [Med 27% 14% 159
High 54% 16% 19% |High 53% 14% 18%
Total 100% 100% 100% [Total 100% 100% 10%
Chi Squared p < 0.001 Chi Squared p < 0.001

Figure 10.19 shows that the driver and rider okamntaprofiles are almost identical,
with younger road users seeing more opportunityl@rtaking than older road users.
Other research has shown that young riders andrdrare over represented in
overtaking accidents (Clarke, D.D., Ward, P., Tram&. & Bartle, C. 2007).
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Younger riders (DfT, 2006a) and drivers (DfT, 20Ddre over represented in the
accident statistics, with these road users oftkimggpart in road based risky activities
(Stead, McDermott, Broughton, Angus & Hastings,@00The data collected using
Questionnaire 7 and Questionnaire 8 supportshthisalso show that there are
differences, as well as similarities, between yodngers and riders. Young riders
are more likely to find enjoyment from rush tharugg drivers, and both these groups
rated the scenarios for overtaking opportunities gamilar way. However young
drivers rated the scenarios for higher speed tio@ns; with this slower speed rating
for riders perhaps being a reflection on ridersigeiware of being more vulnerable

than drivers.

Figure 10.19 Overtaking Comparison for Younq Drsrand Riders
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10.9 Causes of Enjoyment

An examination of the elements that affect rideat dniver enjoyment reveals that
they operate in one of two ways, either as beisgmsal for enjoyment or enhancing
enjoyment. Enjoyment-essential elements must ésepit at a certain level for
enjoyment to be found and below this level enjoymgiow. Once the threshold
level has been exceeded then enjoyment can be,fouhdny further increase in the
element does not further increase enjoyment (FijQr20). The elements of

visibility, speed and overtaking have similar pndjes.
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Enjoyment-enhancer elements have a linear reldtiprngith enjoyment; as they
increase, enjoyment also increases. Road surfadiygoemptation, pleasant

surroundings, bends and challenge are enjoymeiineeh elements.

Figure 10.20 Example of Threshold Element
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Element

Although challenge and bends are enjoyment enhanitery may not be a
requirement for all riders or drivers. An examioatof enjoyment from bends
showed some polarisation, with enjoyment eitheriogrfrom straight roads or very
bendy roads, but not as noticeable from roadstalbetween these two extremes.

Similarly, some riders found high enjoyment in are&low challenge.

10.10 Conclusion

There would appear to be appreciably differencésden motorcycle riders’ views
of risk and enjoyment compared to those of caredlsiv For drivers as risk increases
enjoyment decreases, while for PTW riders theiceiahip is more complex with a
peak of enjoyment occurring at a mid-risk pointefe is also a clear relationship
between the speed a driver would be willing to @ and risk, with drivers going

slower as risk increases. This is not seen farsid

However, many similarities exist for the two roaskugroups and factor analysis
demonstrated that the three factors found for sig€ection 9.5) were also found for
drivers, albeit with some noticeable differencésr 'Rush Based Enjoyment’,
drivers did not have the road surface quality eletnas a factor and the temptation
element was not present in the drivers ‘Challengseld Enjoyment’ factor.
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Further analysis of the demographics of the twagsaevealed a significant
difference in enjoyment gender profiles; males gmjoving more than females while
there is no discernable gender differences forsiddhis dissimilarity between riders
and drivers may be due to females who do not edijimyng, but feeling that they
have to drive; it is not a choice activity. Ridiisgmnore of a choice activity and
females who ride do so because they want to. Feeritdrs are also more likely to
want to experience ‘Rush Based Enjoyment’ than s)aleh the opposite being true
for drivers. This may also be an effect of ridmgng a choice activity and females
who choose to ride may be attracted to riding beedley are sensation or thrill

seekers.

The scenario ranking with respect to task diffigwitas identical for drivers and
riders, however there were differences in how gderd drivers felt. Riders have a
high ‘Rush Based Enjoyment’ at low difficulty, withigh ‘Challenge Based
Enjoyment’ at greater difficulty. Drivers’ profilef task difficulty and enjoyment
type is more constant compared to riders. As amgistatement, riding is more
enjoyable than driving, however younger driverg itenarios higher for enjoyment

than riders do.

This chapter shows that there are some similatigda&een riders and drivers, but
there are also appreciable differences, such agis&and enjoyment interact. There
are also some divergences with elements relatitgstodifficulty. The significance

of task difficulty to the riding experience is dissed in the next chapter.
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Chapter 11 — Task Capability, Demand and Difficulty

Iron rusts from disuse, stagnant water loses itstpand in cold weather becomes
frozen; even so does inaction sap the vigors ofrtimel.
Leonardo da Vinci (1452-1519)

11.1 Introduction

In previous chapters risk and enjoyment have besessed with respect to task
difficulty. According to Fuller (2005):

“task difficulty arises out of the dynamic interéabetween the demands of the
driving task and the capability of the drivefFuller, 2005 page 463).

Task difficulty therefore is a function of task dana and rider capability:
Tait = f(Tdemana Reapability)

Where task demand can be defined as:
Tdgemand= =(Task)) for n =1 to number of tasks

Various tasks can be associated with riding. Talé lists eleven components that
include navigation, handling and speed selectiors the sum of the demands for
these individual tasks that gives the total taskaled.

Tablel1.1 Eleven components of the riding taskpsthfrom Panou et al. (2005)
and Stradling et al (2007)

Task Description

Strategic levels Activity choice (Functional andéxpressive)
Departure time choice, route alternatives and trawve

Navigation tasks Find and follow chosen or changede

Hazard perception Detection of hazards

Road tasks Choose and keep correct position on road position
may be modified by road surface quality hazards.

Traffic tasks Maintain mobility (‘making progressihile avoiding
collisions (reaction to hazards)

Rule tasks Obey rules, regulations, signs and Egna

Handling tasks Use PTW controls correctly and appately
Interaction of PTW and rider (leaning at cornets) e

Secondary tasks Keeping visor clean/demisted; Acleugment of other
riders; Using Satellite Navigation equipment

Speed task Maintain a speed appropriate to theittamsl speed will
be modified by hazard perception.

Mood management Maintain driver subjective well-being, avoiding bdom

task and anxiety

Capability maintenance| Avoid compromising driver capability with alcohal o

task other drugs, fatigue or distraction
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If a rider’s capability exceeds the demands ofteditasks being undertaken during
riding then the task will be in control. If thepebility is lower that task demand then
loss of control results. Figure 11.1 illustrati@s loss of control resulting when
Capacity is less than Demand (C<D), culminatingither a lucky escape or a

collision.

Figure 11.1 Outcomes of the dynamic interface betviask demand and capability.
(Fuller, 2005:464)

! LOSSOF 1.7
CAPARILITY (C) | CONTROL |

'
V.. ':,: “““““ C<D

e

o s
TASK
PR— DEMANDS (D)

! CONTROL !
]

____________

The results of Fuller’s (2005) task difficulty expeent are plotted in Figure 11.2
where a scenario was used to assess driver spskdifficulty and risk.

For a given scenario task difficulty and experieatask is related to speed.
Statistical risk (risk of having an accident) iszantil a speed threshold is reached,

then rises in a linear fashion.

Figure 11.3 is the same data that is shown in Eiddr2, but plotted against task
difficulty, indicating that the risk experiencedsha linear relationship with task
difficulty. Estimated crash risk is zero untilask difficulty threshold of just over 4 is

reached, then this type of risk rises proportigntltask difficulty.
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Figure 11.2 Ratings of Task Difficulty, Estimaté€oash Frequency and Ratings of

Risk Experience. (Data extracted from Fuller, 201@®)
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Figure 11.3 Estimates of Crash Frequency and RatofcRisk Experience with
Ratings of Task Difficulty. (Data extracted fromllEry 2005:469)
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The data presented above were collected for omeasgoga country road, although in
the original study three different road types wased (Fuller, 2005). However the
data collected for this thesis were from six scesarThis multiple scenario approach
allowed for different riding/driving situations tee compared. The research for this
thesis was less ‘type’ specific when asking respotslabout risk, asking: ‘How risky
is this road to ride/drive’. The responses aretrikaly an assessment of perceived

risk related to estimated crash risk and not stedisrisk.
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11.2 Task Difficulty and Riding Enjoyment and Risk

Two datasets comparing risk and enjoyment wer@ctt by asking respondents to
rate various scenarios for, amongst other elemasksand enjoyment (Chapter 8 and
Chapter 9). A smaller sub-set of respondents wad to assess the same scenarios
for task difficulty (Section 8.5.2). Both Questi@ire 6 and Questionnaire 7 collected
risk and enjoyment data for scenarios; the combirskdand enjoyment data are
plotted against task difficulty in Figure 11.4. iklemonstrates that risk is low
(below 3) until point A, where a threshold is reeghhat causes a large rise in risk.
At a similar point there is a large curtailmeneimoyment. This change in risk with
the multi-scenario data (Figure 11.4) is not scigeeas the single scenario data
(Figure 11.3 and Table 11.2) because there is raviability between the scenarios
used in this research compared to the single sicerggoorted from Fuller (2005).
However, it does give a broader indication of thteriaction of risk and enjoyment

with task difficulty situation that is the realibf most riding/driving circumstances.

Figure 11.4 Risk and Enjoyment by Task Difficultlf Scenarios)
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This phenomenon at point A is emphasised by exagitie change in risk and
enjoyment across the task difficultiesRisk andAEnjoyment).
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Table 11.2 First Differential of Risk and Enjoyment

Task Difficulty | Risk |Enjoyment| ARisk |AEnjoyment
\VVery Low 2.9 2.3
-0.1 0.8
Low 2.8 3.1
-0.9 0.0
Medium/Low 2.0 3.1
0.1 0.9
Medium/High 2.2 3.6
1.7 -1.2. | _
High 3.4 24 < Point A
-0.9 0.0
Very High 3.0 2.4

Between the Medium/High and High task difficultyetk is a rise in risk of 1.7, this
magnitude is approximately twice as large as ahgrahcrease, or decrease, in risk.

At the same point of task difficulty there is agardecrease in enjoyment (-1.2).

To explore this further the risk and enjoyment &hles were used to calculate a new
variable in SPSS (risken;):

riskenj = risk — en;.
When risk is greater than enjoyment then riskeppisitive, and negative when

enjoyment exceeds risk. Figure 11.5 is a plohf variable against task difficulty.

At ‘Point A’ the decline in enjoyment and large liease in risk is clearly visible, with

a total net swing of nearly 3 points.

The risk result is in line with the task difficulgraph shown in Figure 11.3, where
risk increases at a threshold of task difficulfjne data also shows that at this task
difficulty threshold point enjoyment declines radgid This enjoyment profile, rising
at mid-difficulty and declining at a point of highéifficulty, is consistent with
Csikszentmihalyi’'s (2000) theory of flow.
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Figure 11.5 Differences Between Risk and Enjoyroertask Difficulty (All

Scenarios)
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11.3 Task Difficulty and Flow

Figure 11.6 shows three of the four states of @sikBnihalyi’'s (1990) theory of flow
(Apathy is not shown as it is assumed that ridexeta reasonable skill level, partly

due to the level of training required prior to ng):

1. Boredom — Resulting when skills are higher thanréogiired challenge.
2. Anxiety — Resulting when skills are lower than tequired challenge.
3. Flow — The state entered into when skills and elngié are matched.

As challenge is being compared to skills, a highatilty of the task at hand could
also be described as challenging. The flow stsg¥f is highly enjoyable, with
boredom and anxiety being less so. Thereforeliflskel is assumed to be constant,
then enjoyment can be plotted against difficular riders, the state of anxiety would

most likely be felt as risk.
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Figure 11.6 Flow (Source ‘Flow: the psychology pfimal experience’ by
Csikszentmihalyi (1990) page 74)
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It may be hypothesised that risk would remain reddy constant as task difficulty
increased, until the point of flow is exceeded, whiek will suddenly rise. Figure

11.7 is an illustration, using synthesised datahisfinteraction of risk and enjoyment
with task difficulty.

Figure 11.7 Enjoyment, Risk and Task Difficulty
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A similar profile to the synthesised one is notldean Figure 11.4, with risk rising at
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the same point that enjoyment deceases. Howadlates to the states of flow is

illustrated diagrammatically in Figure 11.8.

Figure 11.8 Linear Relationship of Flow States sk Difficulty
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The data, and the flow model, show that task difficis not only related to risk, but
also to enjoyment. Once a threshold of task difficis reached then enjoyment
declines and risk increases. As task difficulty i&inction of task demand and rider
capability, then a change in either of these valldan effect on task difficulty. The
task demand element can be affected directly by#bere of the road being ridden.
Road elements that were identified as being relat@mjoyment and risk were
discussed in Chapter 9. How though do these eleneract with task difficulty?

11.4 Task Difficulty and Road Elements

The eleven elements identified as being relatetskoand enjoyment (Chapter 8) can
be split into two groups, those related to the rentieenvironment (road surface
quality, road features, visibility, distractionsher traffic, challenge, surroundings and
bends) and ones related to behaviour (speed, teoptand overtaking). Table 11.3
shows the Pearson correlation of these featuréstask difficulty.

The task of riding is made more difficult by twoveonmental aspects: distraction
and other traffic. The environmental element afaundings has a negative
correlation with task difficulty. At first glande may seem improbable that
surroundings are inversely proportional to taskalifty. However the surroundings

element is probably related to non-urban envirortsiand riding around town may
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be considered a harder task, as there are morstbteazards. This, in part, may be
illustrated by surroundings having a high correlatvith visibility (0.447,
significance < 0.001), suggesting that visibilgyréduced in an urban environment.

Table 11.3 Pearson Correlation with Task Difficulty

Pearson Correlation [Significance
Road Surface Quality -0.000 0.127
Road Features 0.184 0.002
Visibility -0.283 < 0.001
Likelihood of Distraction 0.468 <0.001
Other Traffic 0.399 <0.001
Temptation to Ride Enthusiastically -0.383 < 0.001
Surroundings -0.377 < 0.001
Challenge -0.003 0.964
Bends -0.009 0.881
Speed -0.448 < 0.001
Overtaking -0.384 < 0.001

Three behavioural items correlate with task difiguwith all of the correlations

being negative: Speed, overtaking and temptatidrerefore where task difficulty is
high the rider tends to ride slower, is less liklyvertake and would not be tempted
to ride enthusiastically. This is logical, as éornder to overtake or ride
enthusiastically a high level of speed would beeex@d, which would, in turn, add
further to the level of task demand.

Figure 11.9 Overtaking and Temptation with Speed.

Overtaking|-— -

Mean
Overtaking/Temptation
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Figure 11.10 Task Difficulty with Mean Speed

Mean Speed

1 2 3 4 5 6
Task Difficulty

Figure 11.9 illustrates the positive linear relasbip of overtaking and temptation
with speed. The model of task difficulty discussadier showed that task difficulty
iIs moderated by controlling task demand, whichlmamachieved by using riding
speed (Figure 11.2). The evidence from the datadlected using Questionnaire 7
is in line with this as speed, and elements regjaiinspeed, are negatively correlated
with task difficulty (Figure 11.10).

The data show that one of the main ways of redutziskl demand is by reducing
riding speed. Another way of reducing the ovetagk difficulty is to increase rider

capability; this can be done by using more effitiemplicit memory.

11.5 Implicit and Explicit Memory: Interaction with Capability.

Section 11.3 discussed how task difficulty and fiateract, with the state of flow
being entered just before task demand begins twaplp the limits of rider
capability. In the discussion of neuro-cognitiveananisms that underpin flow
experience, Dietrich (2004) explains that for fltmexist then the activity being
undertaken must be run exclusively using implic#tmnory. However Horswill &
McKenna (2004) suggest that some conscious etiogxplicit memory use, is
required for hazard perception. This implies thatder who is in flow cannot be
employing hazard perception techniques, or at$msie very rudimentary heuristic

version that can be implemented implicitly. Aisben a rider is in a near flow state
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then only the small amount of explicit memory tisavailable can be used to carry

out hazard perception.

When a rider is operating mostly “on automaticéntthe decisions made concerning
potential threats have to be made quickly by tleeand stimulus’ triggering a schema
that implements a course of action. For exaniplking when one sees the brake
lights on the vehicle in front activate. When #tienulus does not align with one of
these simple, but well-practiced, schemas theglaehilevel of cognitive demand is
required to decide on what action is required (14:998). To allow for this the level
of automation will decrease, and therefore ridgratdlity will also decrease. This
sudden reduction in capability can mean that t&skahd exceeds this lower
capability level and create an ‘out of controlusition (Figure 11.1 and Figure 11.8).
The resulting out of control state can culminatkeiin a lucky escape or a collision;
therefore the main causes of PTW accidents shauikplainable by task demand

exceeding rider capability.

11.6 Task Difficulty and Accidents

This section examines two types of common PTW &ettg] loss of control on bends

and crashes while overtaking, and applies taskcdlffy homeostasis to explain them.

Loss of control by the rider on bends is a majarseaof KSI accidents. Clarke, Ward,
Bartle & Truman (2004) reported that loss of cohaiacidents on bends accounted for
around 12% of all accidents, 7% on left-hand beards5% on right hand bends. In a
similar study that looked at Scottish PTW acciddrsveen 1992 and 2002, Sexton,
Fletcher & Hamilton (2004) reported that 9% wereifgy ahead on at right hand
bend’ and 11% ‘going ahead on a left hand bend’Chapter 9 it was shown that
bends are a major factor for ‘Challenge Based Engiyt’. This type of enjoyment is
flow based, and therefore riders will be attemptmgnatch their skill level with the
demands presented by the environment, that isdexsland equals rider capability. If
the rider makes a mistake in assessing eitherlek@l or task demand, or if an event
occurs that increases task demand, or reducescagability, then loss of control will

result.

Another common PTW maneuver being carried out duaim accident is overtaking.
Sexton, Fletcher & Hamilton (2004) reported 9% ®WAs were carrying out this
manoeuvre just prior to the accident, with ClaN&grd, Bartle & Truman (2004)
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reporting a Figure of 14%. Despite ‘Rush Basediment’ not being skill based,
task demand must still exceed rider capabilitydss of control to result. Speed is an
enhancer of task difficulty, and also a major eletrad this type of enjoyment. As
PTWs can generally accelerate significantly quickan cars (for example, Ford
Focus ST, 0-60mph in 6.8 seconds, BMW F800s, 0-60im@B.5 seconds), task
difficulty can rapidly increase to a point wherskalemand exceeds rider capability.
The resulting loss of control can occur beforertter is aware of what is happening
or has time to reduce task demand. These two drampow that a sudden change in

capability or difficulty can place a rider into ant of control situation.

11.7 Conclusion

Developing an understanding of the different wana enjoyment is obtained and risk
perceived is an important first step in apprecgatime goals of PTW users. When this
understanding is coupled with an appreciation sk tifficulty, then the information

can be used to assess possible reasons for PTdéati

Task difficulty is the interaction of task demandharider capability, and when a
rider matches task demand with their capabilityttiee flow state can be entered
into. Being in the state of flow implies that théer is operating in a fully automatic
mode, with this mode leaving little cognitive atyilfor other tasks such as hazard
perception. Therefore if a sudden need to reaahtonexpected hazard occurs then
task demand is likely to increase rapidly and maseed capability. This may occur
when enjoyment is sought through challenge (‘ChgkeBased Enjoyment’). It may
also be the result of a rider overestimating hgabélity or underestimating the

challenge faced.

For those experiencing ‘Rush Based Enjoyment’, dpea key element, but one that
raises task demand. The increase in task demamatih excessive speed may result

in task demand exceeding the rider’s capability @sdlting in loss of control.

The data within this thesis has been analysedeitight of the theories of flow and

task homeostasis. The next chapter reviews tihesegiés in relation to riding.
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Chapter 12 — Review of Theories

No theory is good unless
one uses it to go beyond
André Gide (1869-1951)

12.1 Introduction

Before proceeding to the safety implications inhefeom this research, this chapter
briefly reviews the main aspects of the researchhaenw the results relate to theory in
this, and other areas. The interlinking of themraupported by the research can assist
in broadening our understanding of riders and timativations, allowing a more
informed basis for further research into effeciivierventions for this vulnerable

group of road users.

12.2 Task Capability, Demand and Difficulty

Fuller's task homeostasis theory states that whanivar’'s capability is outstripped

by the task demand of the situation then the diisveut of control. It can be
supposed that riders face similar issues in terfntessé demand matched to
capabilities. This supposition was supported leydata collected in the photographic
scenarios (Figure 11.7) where it was found thdahasiding task became more

difficult the risk felt by the rider was greatelidbre 11.3). This data also showed that
where risk increased rapidly enjoyment decrea3dekse phenomena can be
explained by the risk rising when the rider getsselto an out of control situation

(that is capability approaching demand). Wherdarris close to, or beyond, this ‘out

of control point’ enjoyment diminishes (Figure 8)15

Explanation for this rapid decrease in enjoymeny b&found in Csikszentmihalyi’'s

Theory of Flow.
12.3 The Theory of Flow

The majority of riders who participated in reseaf@hthis thesis seemed to gain
enjoyment from riding because they were challerayatihad to use their skill-set.
The results from the track day experiment repoinedhapter 7 demonstrated that
enjoyment is related to the matching of skills widkk difficulty (see Figure 7.6),
suggesting that PTW riders seek a challenge bubtiavant to put themselves in

risky situations. Cogan et al. (1999) suggestatisbme might take part in dangerous
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sports, not because of risk, but rather to gainenaef skill (Hatzigerogiadis, 2002).

This would seem to be the case for the majoritly DWV riders.

Csikszentmihalyi (1990) states that when the chgheoutstrips the skill set then
anxiety is felt, and for riders this is manifestf@sling at risk. This aspect of flow
was demonstrated within the Edzell data as the difistult parts of the track, the

hairpins, were most often rated as ‘most riskye(Begure 7.2 and Figure 7.3).

One of the main aspects of the theory of flow tregating of skills sets to challenge.
Task difficulty homeostasis (Fuller 2005) is baseound rider capability, therefore

flow and task difficulty share at least one vargbl

12.4 Behaviour, Individual Characteristics and Envionment

Prior to introducing measures to change behavibis yvital to understand that
behaviour and the underlying factors that contelotit. Previous interventions
seeking to reduce KSlIs in PTW users have tend&k®a similar approach to those
for other road users, particularly car driversvei that the rider motivations apparent
from this research suggest a stronger focus oresge rather than functional riding,
this may not be an effective approach. Lewin (392fjectured that behaviour (B)
could be expressed as a function of the interadteween the environment (E) and
the individual characteristics of a person (P),regped in equation form as B = f(P,
E). Therefore, an understanding of the ridingiremment and the characteristics of
PTW users can give some indication and explandtiotheir behaviour.

12.4.1 Environment

Examining rider assessments of their riding sholea riding style varied in
different environments, with the sample environradoging provided in the form of
photographic scenarios (see Figure 8.1). As the@mment becomes harder to ride
in then the rider behaviour changes by tendingd® slower and being less likely to
overtake (see Table 11.3). Two main environmdatabrs seem to increase task

difficulty, the likelihood of being distracted anther traffic.

The environment has an influence on behaviour buga riders will react in the

same way to a particular environment/situation.
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12.4.2 Individual characteristics of a person

The research carried out found that demographidsahanfluence in the way in
which riders reacted to different scenarios, faragle rider age affected reported
behaviour. Younger riders were more likely to seejoyment from a ‘rush’
experience, with older riders more likely to gamayment from using their skills.
This, in part, may explain why younger riders se@aropportunities to overtake and

ride fast than their older compatriots.

However, this research suggests that riders caategorised by the way they react to
risk. Three risk types are proposed, risk avaisk acceptors and risk seekers. The
behaviour of a rider may be influenced by how thesct to risk, as risk seekers
actually enjoy risk, while risk acceptors toleratkevel of risk so that they can gain

enjoyment from challenging their skill set.

This clearly links to the idea of flow. While indldual riders, linked with their
personality/risk profile, may seek flow in diffetemays but their common desire is to
feel challenge and gain enjoyment through theingd In seeking challenge they
may inadvertently place themselves in a situatiben& changes in environment
pushes their capabilities over their limit. Thisderstanding of the underlying
motivational factors involved in riding may assis@appreciating how riders may find
themselves in ‘out of control’ situations as desed by Fuller in relation to car

drivers.

While the heightened levels of KSIs amongst ridieust in part be attributed to their
inherent vulnerability, research on the naturetgpd of incidents experienced by
PTW riders, suggests that there is scope for iatdrons to reduce KSlIs by adjusting
behaviours. This analysis of how PTW riders seedéjoy riding can assist in
understanding some of the causes of accidentshveaic then be used to develop
suitable interventions. The following chapter disges the implications for safety of

this research.
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Chapter 13 — Safety Implications of the Research

Insisting on perfect safety is for people who dbave the balls to live in the real
world.
Mary Shafer, NASA

13.1 Introduction

PTW users are vulnerable road users, but redubgigrisk of being killed or
seriously injured requires an understanding ofnidieire and type of accidents that
they are exposed to, as well as the elements @f behaviour that might place them
at greater risk. While the statistical evidencenrere, how and why accidents occur
is useful in assessing accidents, methods designediuce the number and severity

of such accidents require an understanding of gdais.

Wyatt, O'Donnell, Beard and Busuttil (1999), initrenalysis of 59 fatal PTW
accidents in Scotland, drew the conclusion that-posident medical attention was
limited in effectiveness for preventing death. HRatthe greatest reduction in deaths
of riders can be achieved by accident reductioniajudy prevention methods. One
way of achieving this is by interventions that op@amider behaviour. The
understanding of riders’ attitudes to risk, enjoytn@nd riding goals that has been

developed within this thesis has implications faervention design.

13.2 Intervention Targeting

Interventions are more likely to be successful acckpted by riders if the rider
believes that the intervention is applicable toxthelherefore interventions should
address specific problems that are predominatelgsare for particular sub-group of
riders and any marketing relating to such intenegrs should be designed to reach

the specific groups being targeted.

The research presented in this thesis identifiegethider risk types: ‘Risk Averse’;
‘Risk Acceptors’; and ‘Risk Seekers’. ‘Risk SeeXeare a small proportion of riders,
but these riders may be over represented in theak&tlent statistics because they
get enjoyment from risk and may deliberately rideeve task demand approaches, or
exceeds, the limits of their capability; that isithrenjoyment may be amplified by a
touch of anxiety. The data to test this hypothesige not collected. If however this
small group are over represented in accident statithen it could be cost effective to

target interventions at them. Further researahtim representation of each group in
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the accident statistics may assist in targeting@ppate interventions. Gaining an
understanding of rider attitudes to risk is helgfut the research indicated that most
riders accept some risk as an inherent part chthigity or attempt to minimise it. Of
potentially more use in designing interventionsithak types, is an understanding of
why people ride. If feeling at risk is not an adfrriding for most riders then
appreciating the ways in which enjoyment is foumdiding may offer more insight
into the reasons for behaviour and hence may alitavventions that address the

riskier elements of that behaviour without reducamgpyment levels.

This research showed that riding enjoyment coultbbad in two ways: “Rush Based
Enjoyment” and “Challenge Based Enjoyment”. Geltggounger riders are biased
towards “Rush Based Enjoyment”, while older ridiersd to find more enjoyment

from “Challenge Based Enjoyment”.

With individual enjoyment profiles for riders beiegmplex, profiling prior to any

non-mass media interventions could be benefiddith profiling, the intervention

can be targeted to the needs and goals of the admftware package is currently
being developed by Owl Research Ltd to use thenmition from this research to
profile riders. The enjoyment profile differendestween riders can also be

considered for mass media intervention designnassize does not necessarily fit all!

13.3 Respecting the Goals of Riding

Despite the image of ‘Bikers’ being risk-taking lamts, this research has shown that
the main goal for most riders is enjoyment, whiah be experienced as ‘Rush Based’
or ‘Challenge Based’. Most riders indicated tlnait riding had an expressive
element, even if there is a functional aspect ¢éorithe, for example they may use their
PTW to commute to work but part of the reason fuing so is the enjoyment gained
from this method of transport. The majority of PTMers know the risks involved in
riding, yet in order to experience enjoyment frading they are willing to experience

this risk — that is they ride despite the risk, betause of the risk.

As enjoyment is a major riding goal, then any saietervention must respect this. If
an intervention fails to acknowledge, or attemptseimove, this goal, it is likely that

riders will reject the intervention and it will lieeffective.
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13.4 Skills Training

Hatakka et al. (2000) suggested that driver trgimas four levels, with the lowest
two levels being skill based and the upper two @paaled. This driver hierarchy can
also be applied to rider training. Skill basednirsg interventions, as described by
the lower two levels, aimed at reducing KSI crasimescommon. However, an
increase of skills can also increase the thresivblete task demand approaches
capability due to an increase, or perceived in@gascapability. A basic level of
skill is needed to ride, and it is not suggested these, or more advanced skills,
should not be taught. However any skills-baseiditrg, needs to be designed to
inoculate the rider against riding harder and faséeause of the training. To
accomplish this, psychological techniques coul@in@loyed to address the upper
two levels of the hierarchy of driver training, whiemphasises that the rider skill
levels may be lower than they believe. Considenatould also be given to simple
aspects of training, for example the title of ‘adeged training’ may suggest to those
who have undertaken this training that they are hghly skilled and their riding
may reflect this belief.

Training could provide a rider with the aptitudept@vent a misjudgement of speed
that could cause task demand to exceed capaldllity[D). Riders inclined to gain
‘Rush Based Enjoyment’, where speed is a main commty may benefit from
training to give them the ability to correctly jugltheir ridden speed. As younger
riders are more likely to gain enjoyment from ‘Ruigdsed Enjoyment’ (see Table
9.18), and they are over-represented in the KStantfigures, speed and task
demand awareness training for younger riders masffieetive as an accident
reduction strategy. Riders seeking ‘Challenge B&sgoyment’ may benefit more
from skills based on greater hazard perceptiont@ctthiques designed to improve
defensive riding — appealing to the challenge thatbe found in developing safer

riding techniques.

Evidence was presented in this thesis that ridexg e seeking a flow type
experience by matching their riding skills to theaklenge presented by the riding
environment. This is equivalent to task demanddpelosely matched to capability
(Fuller, 2005), which can be expressed as[@ When a rider is in this state then
there is a very small safety margin. If task dedhases, or capability drops, (C < D)

then a rider would be out of control which may tesua collision. Skills training
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may increase rider capability; therefore a highsktdemand would be required to
achieve a G D state. As speed is a major enhancer of tasladédrthen it would be
logical that skills training may entice riders wéue seeking a flow experience to ride
faster. Because of this, any skills based intd@rgarshould look at inoculating
against this phenomenon (Mannering & Grodsky, 1@8nston, Dudleston, Pearson
& Stradling, 2003). As this research has shownridang is more about enjoyment
than simply a mode of transport for getting fronta®B, it may be more productive to
examine interventions in the light of sports coaghthan to follow more traditional

road safety interventions aimed at more functiooatl users such as car drivers.

13.5 Sports Coaching Techniques

For a flow state to be entered into then the bmauist have been predominantly using
implicit memory (Dietrich, 2004). The implicatiaf this is that riding skills must be
proceduralised, or automatic. The learning ohatomatic skill is an issue that is
often confronted within sports coaching; therefilrese designing interventions can
draw upon the methods of sports coaches. Onlydgtiping a skill can it be
proceduralised to run automatically, however if$kél is not being practiced
correctly then it will not be correctly recalled fautomatic running. The
responsibilities of a coach or trainer do not dnbjfude showing the correct way to
carry out an activity, but also to provide fast aodurate feedback to correct bad
habits before they are proceduralised.

Skills also deteriorate over time. This is why ggmrtsmen have a coach who can
make minor adjustments to their game before d@riatirom the optimum become
ingrained and seriously affects performance. Kkamgle Tiger Woods, one of the
greatest golfers ever, has a coach (Hank Haney)helpos ensure that he is not
developing bad habits (Smith & Smoll, 1977). Foodlls, a mistake on the golf
course may cost him a championship win, howeveaf@ilTW rider a mistake may
well cost them their life. For all riders to haadull-time coach working with them is
impractical, but the principle is still valid. Rits should be taught the correct skills,

and these should be refreshed often.

One method used in sports coaching is imagerys iBhwhere the sportsman (or
rider) imagines that he is performing the skillreatly (Gill, 1986). A rider can take
the time to imagine riding a known route, spottamgl reacting to hazards, selecting
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the correct line and speed for bends. The rideulshcarry out the imaginary ride
using previously taught correct skills, and thidl Wwelp these skills to be carried out
automatically. Self-talk is another method that ba used. This is used while the
athlete is participating in sport, where he keegpeating a mantra about his
performance (HarrowDrive, 2006), helping to keequiged and overcoming bad
habits (Williams & Leffingwell, 1996). Self-tal&an be used by riders to aid in
overcoming specific problems or working to impravskill. For example a rider can
be saying to himself as he approaches a cornev isigfast out’, in order to improve
cornering technique. However self-talk should beduwith care as this will create

another task, and therefore increase task demand.

Teaching such techniques during training may assisihger-term re-enforcement of
skills taught. As with sports-people, most rideegd some encouragement to
maintain good habits, therefore regular assessamehte-alignment of behaviours is
necessary. While the fiscal implications of furthesting may be an issue, given the
relatively high KSI crashes experienced by thigrgeoup, it may be justified. There
may be possibilities of using computer technolagyetassess trained riders after a
period of time. Programs similar to those useplsiychology to modify thinking
patterns and behaviour, such as cognitive behaadittverapy, could be utilised to

help riders ride in a safe manner.

With new skills should come a way for rider to assthat the new skills are being
used correctly (self assessment). With helmet casngecoming cheaper and more
accessible it is now practical for riders to rectreir rides and then for the footage to
be reviewed by the rider to evaluate it againsttwinay had been taught. However
equipping riders with helmet cameras may also cpusig@lems due to audience effect
by proxy, resulting in showing off by riding in aaythat they feel will be acceptable

to their peers.

As discussed above, techniques used in sports iogachn be applied to improving
and developing safe riding habits. The visualsatechnique allows for a sportsman
to rehearse in absentia being in a specific pasgmthat when they find themselves
in that situation for real they react correctly.ithih sport, rehearsal helps players
pick up advanced cues to what is happening (Andr@89), and this remains true for
riding. Learning hazard perception and reactingemly to these hazards is

important for riding and a proficiency that shobkltaught to all riders. Itis
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especially important as, if a rider has to reaexpectedly to a hazard, this can
reduce capability at the same time as task denmameases, a double whammy that

increases the chance of being out of control.

13.6 Non-Rider Based Interventions

Interventions that change rider behaviour indiggclch as allowing riding in bus
lanes (Figure 13.1), can also be assessed usitigskdifficulty model by

determining if the engineering or environmentalra®will affect the task difficulty,
and how riders will react to this change. The giesif these types of interventions
needs to take into account the reaction of ridecduding changing goals and
reactions to risk. For example, in areas wherdex can see an opportunity for
enjoyment, there may be a temptation to ride hsed Figure 9.3), also some road
features can make a road look risky (see Figure I Berefore if a road is engineered

so as to look risky and not tempting then a riddikiely to ride more carefully.

Figure 13.1 Riding in Bus Lanes

Reproduced with kind permission of J Limmerick
13.7 Conclusion

As PTW riders are a vulnerable road user grouprwentions for their safety are
needed. This thesis has shown that rider goalsrentivations are different from car

drivers so generic road safety solutions may nadffeetive. For any intervention to
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be effective it must be designed specifically acb&TW rider goals and not the goals
that the intervention designers’ and policy makbedieve riders have. Interventions
need to be built around the principle that an agiplde number of riders use their
PTWs for expressive riding with enjoyment, not rsgeking, being the main goal.
Therefore interventions must be built around safeyable riding rather than trying

to convert riders from the stereotype of ‘risk jie¥, which is rarely a true depiction.
As the majority of riders do not ride because efrilsk, most would accept
interventions that reduce the risk provided theas wot a significant erosion of

enjoyment.

Riders ride because they enjoy it, finding enjoymerm combination of rush and
challenge. Both of these elements need to be d@erexl when interventions for
PTWs are being designed. Further to this, ridss dew risk in three distinct ways,
some not enjoying risk, some accepting a leveissfto gain enjoyment and a small
minority who enjoy risk. It is theorised that ridevho seek risk are more likely to be
involved in a crash, and therefore could be speallff targeted by safety
interventions. The main aspect of any interventiarst respect the goal of
enjoyment — attempting to remove this goal willyoalienate those whom the

intervention is designed to help.

This thesis has shown some of the enjoyment aspedtding, but it does not provide
specific answers regarding safety interventionsllolv-up research to this however
can be carried out to identify ‘best practice’ RFW interventions and therefore
make a significant difference to the safety of rid€he next section will discuss the

author’s ideas on how this research should be dgtén
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Chapter 14 — Further Work

You live and learn. At any rate, you live.
Douglas Adams, 1952 - 2001

14.1 Introduction

This thesis has examined enjoyment as one of the BRIV rider's goals. Using the
findings some ‘broad brush’ suggestions for saiiggrventions were explored in the
previous chapter. For these, and other, intergastio be designed in a way that
gives the maximum chance of reducing the KSI actidambers for riders, more
information is required. This chapter makes souggsstions on how the research
presented in this thesis can be built upon to piethat information.

14.2 Datasets

The datasets within this thesis have been usedvelap the risk and enjoyment
types, and to relate these to task difficulty. Sendatasets can be built upon to expand

on the theories of this research.

Extra data can be collected for rider typing sa &hhetter understanding of the risk
and enjoyment groups can be obtained. Some expigneesearch will be needed to
identify what data would be relevant. It may préede enlightening if some of this
extra data is based upon established measuresasuaimett’s Inventory of Sensation
Seeking (AISS).

As well as collecting new data variables, similatadto that presented in this
document can be collected, but aimed at ridersafggs that have a low sample
guantity number. Two of the main areas where tleelienited data is for the under
21 age group and ‘risk seekers’. It is known thatunder 21’s are over represented
in accident statistics, and within the thesis thisorised that ‘risk seekers’ would also
be over represented. It would therefore aid iarivention design if more detailed

profile information on these riders were known.

Accident statistics can also be married up witkeriand enjoyment types thus
allowing for ‘problem groups’ to be identified. igable interventions can then be

targeted at these groups.
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14.3 Behavioural Aspects

One of the aspects of riding that varies from aigvis ‘riding in groups’. It is known
that group dynamics can affect behaviour by sucbhaisms as peer pressure and
audience effect, and it is likely that this may @anegative effect on rider safety.
Knowing which of the rider types are more suscédgtib group effects will hep in

designing targeted safety interventions.

One of the other aspects of this is the type o lolwned and how this is ridden.
While it may seem logical that those who buy trghkr performance machines ride
faster, this seems not to be the case. This @sshowed that those on the lower
performance machines are more likely to seek ‘Raeted Enjoyment’ — an
enjoyment type associated with speed. If the tgpesler can be associated with the
bike type then an intervention can be targeteddiygubike ownership information, or

via dealerships.

14.4 Other road users

Data were collected from car drivers for compariaa PTW users, showing that in
some ways riders are different from drivers. Bimilar manner it would be expected
that other road users would also differ from eatttelo By collecting data from
different road users and then analysing using amnilethods to the ones used in this
research, these road users can be profiled. Trefikes can be used to design safety
interventions for each road user group, along Wiehsub-types within each group,

with a specific, targeted message for the mosteralsle groups.

The road user types are varied, from cyclists, e@lland horse riders to HGV and
PSV drivers. For some of these groups it is dleatrthe majority of the road use is
functional, such as HGV drivers; for other road itgeay be mainly expressive, for
example horse riders. However for some road uberss less clear, for example
cyclists. Profiling these users for both functilbaad expressive road use will likely
show a distinction in risk and enjoyment typesowlhg for intervention targeting by
road use type as well as road user types.

14.5 Practical Adaptation

The methods described analysing the data and tyglags can be automated with

software including implementing the pattern rectignineural network system. This
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expert software system, after asking riders afsgtiestions based around the six
scenarios, will produce a profile of risk and emjent types. Figure 13.1 illustrates

part of the data input.

The profiles can be used in various ways, for exampmfiling riders who are
attending training courses (including those attegdRider Improvement Courses in

lieu of prosecution for a traffic violation).

Figure 14.1 Example of profiling software datatmgcreen

Low Speed | High Speed

14.6 Conclusion

This thesis lays a foundation of a method for tgpiiders with respect to enjoyment
and risk. These types have a practical applicatia®eveloping effective
interventions. The further research suggesteddsnds this to make targeting

interventions even more effective, as well as usiirgmethods for other road users.

By effective targeting of interventions then ro@ds be made safer, and that has to
been a primary goal for this research, and it {gelalofor the research that follows.
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Appendix A - Questionnaires

Included in this section are the questionnaireshhae been used for this research,

table A.1 gives an overview of the questionnaires

Table A.1 Overview of Questionnaires

Ref | Description

Q1 A questionnaire asking what non-riders thinkualimkers

Q2 Collection of basic data on bikers

Q3 Collection of demographics with economic data

Q4 Questionnaire asking for likes and dislikes

Q5 Data collected at a track-day

Q6 Simple Risk and Goals questionnaire using scanar

Q7 Risk and Goals questionnaire using scenarios

Q8 Risk and Goals questionnaire using scenariogefd)
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Q1

As part of my PhD that is investigating the motivas and attitudes surrounding
motorcycling | am trying to find out what non-bikefieel about those who ride. By
filling out this questionnaire you would be helpimy research, which would be

greatly appreciated.

Thank you,

Paul Broughton

Student at the Transport Research Institute

Napier University.

p.broughton@napier.ac.uk

For further details of the research please vigitNlapier website (click here

Also thanks to ORL for the use of the webspacthisisurvey.

Do you hold a motorbike licence? O Yes O No
Have you ever ridden a motorbike on a public road? O Yes O No
Do any of your friends or family ride a motorbike? 0O Yes O No

What do you think about bikers?
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Q2

Biking Questionnaire

My name is Paul Broughton and
| am a student who is doing
research aimed at reducing the
number of bikers involved in
accidents. | am biker and
therefore have a vested interest
in this research. Currently | am
riding an old GPZ 500, as
pictured here - it's all a poor
student can afford.

As part of my research | need the help of bikerthab| can collect some baseline
data, please help me with this by filling out tbenh below. Please feel free to skip
any questions that you do not want to answer.olf lyave any questions please email
at p.broughton@napier.ac.uk. Thank you for youp.he

Q1. What type of bike do you mainly ride?

Sports Bike
Tourer
Sports-Tourer
All-rounder

Off road
Custom/Classic
Scooter

Moped

Other

OoooooOooooo

Q2. How old is your main bike?

Under 1 year old

1 to 2 years old

2 to 3 years old

3to 4 years old

4 to 5 years old

5to 6 years old

More than 6 years old

Oooooooao
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Q2

Q3. What is the estimated value of your main bike?

Oooooooooooao

Less that £1,000
£1,000 to £1,999
£2,000 to £2,999
£3,000 to £3,999
£4,000 to £4,999
£5,000 to £5,999
£6,000 to £6,999
£7,000 to £7,999
£8,000 to £8,999
£9,000 to £9,999
More than £10,000

Q4. How much do you pay in insurance each year?

OoOoooOooOoooooan

Less that £100
£100 to £199
£200 to £299
£300 to £399
£400 to £499
£500 to £599
£600 to £699
£700 to £799
£800 to £899
£900 to £999
More than £1,000

Q5. Please indicate which of these statements dabes you best

O

| use my bike to commute to work, as it's the anbans of getting
there

| use my bike to get to work because | enjoy theng

| use my bike to get to work because it is moreveorent that other
transport methods

| use other forms transport to get to work
| do work or | work from home
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Q2

Q6. What is the average number of hours you spencmmuting by bike each

week?

OoooooOooooo

None

Less than 3 hours
3to 5 hours

6 to 8 hours

9to 11 hours

12 to 14 hours
15to 17 hours

18 to 20 hours
More than 20 hours

Q7. Please indicate which of these statements bdsiscribes your recreational

riding

O
O

oo

| spend most of my recreational riding time ridimgmyself

| spend most of my recreational riding time ridingan organised
group, such as a club

| spend most of my recreational riding time ridinigh friends
| do not use my bike for recreational riding

Q8. What is the average number of hours you spendkcreational riding each

week?

OooooooOoooao

None

Less than 3 hours
3to 5 hours

6 to 8 hours

9to 11 hours

12 to 14 hours
15to 17 hours

18 to 20 hours
More than 20 hours

Q9. Do you use your bike for work (not commuting)?

O Yes O No
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Q2

Q10. What is the average number of hours you spendling for work each

week?

None

Less than 3 hours
3to 5 hours

6 to 8 hours

9to 11 hours

12 to 14 hours
15to 17 hours

18 to 20 hours
More than 20 hours

OoooooOooooo

Q11. | wear full protective kit while riding, inclu ding jacket, trousers, boots and

gloves

O Always O Often O Sometimes

Q12. | use atinted visor

O Always O Often O Sometimes

Q13. | have a loud, non-standard, exhaust fitted tany bike

O Yes O No

Q14. | read bike magazines

O Always O Often O Sometimes

Q15. Which bike magazine do you most frequently reh

O Never

O Never

O Never
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Q2

Q16. How old are you?

Oooo0ooOoOooooooan

Under 20
21to0 25
26 to 30
31to 35
36 to 40
41 to 45
46 to 50
51 to 55
56 to 60
61 to 65
65 to 70
71 or older

Q17. Are you

O Male O Female

Q18. Please indicate which best describes your job

OooooooOoooao

Upper management

Middle management/professional
Junior management/clerical
Skilled manual
Semi-skilled/unskilled
Unemployed

Student

Retired

Other

Q19. What is your postcode
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Q3

This questionnaire is designed to obtain some inforation about who bikers are,
and how much they spend. The information will be usd to write a report that
will be put into the public domain and can be usedo encourage local and
national authorities that bikers are worth listening to as they spend money.

If you are unsure on some the answers, please prde estimates.

Thanks for your help in promoting biking and bikers

UK Bikers only please

Firstly some questions about you and your ridinigitsa

Q1. Are you

O Male O Female

Q2. How old are you?

Under 20
21to0 25
26 to 30
31to 35
36 to 40
41 to 45
46 to 50
51 to 55
56 to 60
61 or older

OoooooOooOooooao

Q3. What type of motorcycle licence do you hold?

None

Provisional (CBT taken)
Restricted (A1)

Full (A)

OoOooao
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Q3

Q4. How much do you earn per year?

Under £10,000

£10,000 to £14,999
£15,000 to £19,999
£20,000 to £24,999
£25,000 to £29,999
£30,000 to £34,999
£35,000 to £39,999
£40,000 to £44,999
£45,000 to £49,999
£50,000 to £54,999
£55,000 to £59,999
More than £60,000

Oooo0ooOoOooooooan

Q5. Please indicate which best describes your job

Upper management

Middle management/professional
Junior management/clerical
Skilled manual
Semi-skilled/unskilled
Unemployed

Student

Retired

Other

OoooooOooooo

Q6. How many days a year do you ride for recreatioh

10 or Less
11to 15

16 to 20
21to 25

26 to 30
31to 35

36 to 40

41 to 45

46 to 50
More than 50

OoooooOooOooooao
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Q3

Q7. And now some questions on your spending, pleaselicate how much you

spend, within the UK, on these items each year.

Bike and bike kit (helmets, repairs, etc)

Consumables (food, drink, Petrol, etc)

Accommodation

Events (Track days, Kelso, TT races, etc)

Other biking related spending

hith(|th|thi|Trth
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Q4

| am a biker doing research into the pleasures angderils of biking in Scotland
for my PhD.

The research will cover all types of bikes (i.e. mpeds, scooters and motorbikes)
and riders at all stages of their riding career (. learner, newly qualified,
experienced and born again).

It would be a great help to me if you could fill inthis brief questionnaire and
return it in the pre-paid envelope.

The information supplied will only be used for resarch and your details will not
be passed on to any other parties.

If there are any questions that you would prefer nbto answer, please feel free to
leave them blank.

If you have any questions or queries, please do nbésitate to contact me:

Email p.broughton@napier.ac.uk
Phone 0131 4555171
Mobile07850 697769

Many thanks for your help.

Paul Broughton

250



Q4

What bike do you normally ride?

Make (e.g. Kawasaki):

Model (e.g. ZXR750 L3):

Age of bike:

Why did you pick this bike?

Year passed test

Years of riding

Please provide details below of time off/breaks lraue had from riding (e.g. 1987 to
1991)

Do you only ride during the summer only? Yes/ No

How many accidents have you been involved in widimg that were:

Mainly your fault

Mainly someone else’s fault

Please indicate approximately how much time youndpling for the following

reasons

Reason for riding Hours spent each month
Pleasure
Getting to work
Getting around the local area
Touring
Other
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Q4

Some things | like about biking

In General

In Scotland

252




Q4

Some things | dislike about biking

In General

In Scotland

Personal Details

Age:

Gender: Male / Female

Thank you for your time, Happy Biking
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Q5

Please mark the part of the track where you experigced the most

Excitement
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Q5

Please mark the part of the track where you experigced the most

Enjoyment
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Q5

Please mark the part of the track where you experigced the most
Concentration
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Q5

Please mark the part of the track where you experigced the most
Risk
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Q6

Please look at the 6 pictures below and then as®jming that you are riding a bike,
the road for risk and how enjoyable it would beitte, please can you also supply
some comments as to why.

Thank you for your help

Picture 1

How risky is this road to ride?

Very Low Risk Low Risk Medium Risk High Risk Very High Risk
O O O a O

Why?

How enjoyable would this road be to ride?

No Enjoyment | Very Little Enjoyment OK| Enjoyable eEnjoyable
O O = O O
Why?
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Q6

Picture 2

How risky is this road to ride?

Very Low Risk | Low Risk Medium Risk | High Risk Very High Risk

O O O O O

Why?

How enjoyable would this road be to ride?

No Enjoyment| Very Little Enjoyment OK Enjoyable Very Enjoyable

O O O O O

Why?
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Picture 3

Q6

Copyright P S Broughton 2005

How risky is this road to ride?

Very Low Risk | Low Risk Medium Risk | High Risk Very High Risk
O O O a O

Why?

How enjoyable would this road be to ride?

No Enjoyment| Very Little Enjoyment OK Enjoyable Very Enjoyable
O O a a O

Why?
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Picture 4

Q6

How risky is this road to ride?

Very Low Risk Low Risk Medium Risk High Risk Very High Risk
O O O a O

Why?

How enjoyable would this road be to ride?

No Enjoyment| Very Little Enjoyment OK Enjoyable Very Enjoyable
O O a O a

Why?
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Picture 5

Q6

How risky is this road to ride?

Very Low Risk Low Risk Medium Risk High Risk Very High Risk
O O O a O

Why?

How enjoyable would this road be to ride?

No Enjoyment| Very Little Enjoyment OK Enjoyable Very Enjoyable
O O a a O

Why?
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Picture 6

Q6

How risky is this road to ride?

Very Low Risk Low Risk Medium Risk High Risk Very High Risk
O O O a O

Why?

How enjoyable would this road be to ride?

No Enjoyment| Very Little Enjoyment OK Enjoyable Very Enjoyable
O O a a O

Why?
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And finally:

How old are you?

Q6

Are you MaleO

What make is your main bike?

Femaled

What model is your main bike?
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Q7

Thank you for visiting this page, which is
part of on-going research being
undertaken by the Transport Research
Institute at Napier University, Edinburgh.
The research is looking at motorbikes,
and other forms of two wheeled powered
vehicles. | am a biker myself (currently
riding a GPZ 500 - pictured left) and | am
hoping that this research can move biking
forward. Once again, thanks for your
time, any questions or comments, please
feel free to email me -
p.broughton@napier.ac.uk

Please refer to the picture below, and then froor yeew as a biker, rate the road,
from 'Low to High' for the indicated features. (@de note that by revisiting this site
other pictures of roads may also be shown, pleasddriee to rate these roads).

[Note that the online version showed one of thetpres in the above questionnaire,
rotating to the next picture after each set of ansng were submitted]

Feature

\Very Low
\Very High

Road surface quality

Risk caused by road features, such as road size,

roadside objects, junctions, etc.

Level of visibility

Likelihood of a distraction to you, as a rider

Risk presented by other traffic, including pedestsi

How tempted you would be to ride in a more

enthusiastic manner

How pleasant it would be to ride in these

surroundings - (scenery, etc)

The level of challenge presented by the road

How bendy the road is - (low for a straight road,
high for a road that bends like a bendy thing)

The speed that you would ride the road

The chance for overtaking other vehicles

How risky the road would be to ride

How enjoyable the road would be to ride

OoOooo oOo O oOoooo oo
Oooo oo O @ oOOoOo0g o0 ow
Oooono oOo 0O @ oOoOoo0o OOmedium
Oooo oo O Ooo0 OObigh
OoOooo oOo O oOoooo oo

And finally:
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Q7

How old are you?

20 or Under
21to 25

26 to 30
31to 35

36 to 40
41to 45

46 to 50
51to 55

56 to 60

61 to 65

66 to 70
Older than 70

OO0oOooOooOooOooOoooOoooano

Are you MaleO Femaled

What make is your main bike?

What model is your main bike?
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Q8

Thank you for visiting this page and answeringw ligief questions. This piece of
research is part of a larger project that is uradkem by the Transport Research
Institute at Napier University, Edinburgh and TtynCollege, Dublin - Some more
details of the project aims are described on tlye pallowing this questionnaire.

The guestionnaire should take less that 5 minotesinplete.

Please refer to the picture below, and then froor yeew as a car driver, rate the
road, from 'Low to High' for the indicated featur@@lease note that by revisiting this
site other pictures of roads may also be showmsgléeel free to rate these roads).

[Note that the online version showed one of thetpres in the questionnaire [Q8],
rotating to the next picture after each set of ansng were submitted]

Feature

\Very Low
Very High

Road surface quality

Risk caused by road features, such as road size,
roadside objects, junctions, etc.

Level of visibility

Likelihood of a distraction to you, as a driver

The amount of traffic, including pedestrians

How tempted you would be to drive in a more
enthusiastic manner

How pleasant it would be to drive in these
surroundings - (scenery, etc)

The level of challenge presented by the road

How bendy the road is - (low for a straight road,
high for a road that bends like a bendy thing)

The speed that you would drive the road

The chance for overtaking other vehicles

How risky the road would be to drive

OoOooono oo o oOoooo oo
Oonoono OO O OooOo0o O0gow
Oonono oo O OoOooo0o O0Omedium
Oooo oo o oOOo00 OOgdgh
OoOooono oo o oOoooo oo

How enjoyable the road would be to drive
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Q8

And finally:

How old are you?

20 or Under
21to 25

26 to 30
31to 35

36 to 40

41 to 45

46 to 50

51 to 55

56 to 60

61 to 65

66 to 70
Older than 70

OoOooOooooooooan

Are you MaleO Femalel

For which class of vehicle do you hold a full licef?

Car
Motorbike
HGV
PSV
Other

ooooo
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Appendix B — Data from Questionnaire 1

B.1 Frequencies

The first part of this appendix reports the frequies of answers to questions asked in
guestionnaire 1, and also for variables that wesated from the collected data.

Table B.1 Do you hold a motorbike licence?

FrequencyPercent
No 87 85.3
Yes 1% 14.)7
Total 102 100.0

Table B.2 Have you ever ridden a motorbike on dipubad?

FrequencyPercent
No 68 66.7
Yes 34 33.3
Total 102 100.0

Table B.3 Do any of your friends or family ride atorbike?

FrequencyPercent
No 53 52.0
Yes 49 48.0
Total 102 100.0
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Table B.4 Themes developed from the comments

FrequencyPercentValid Percent
Bikes are Noisy 7 3.0 3.4
Bikes are dangerous 46 19.8 22.8
Riders need to be restricted 2 .9 1.0
Riders have good skills 13 5.6 6.3
Bikes are not easily seen 9 3.9 4.4
Bikes are practical 14 6.0 6.8
Riders blame cars for accidents 1 4 5
Riders have a bad attitude/no consideration 13 5.6 6.3
Do not like bikes weaving/filtering 14 6.0 6.8
Bikes are not environmental 1 4 g
Risk takers/wreckless P8 12.1 13.6
\VVulnerable 6 2.6 2.9
Riding would not be enjoyable 1 4 5
Riders are OK/Good people 1 4 5
Other vehicles cause bike accidents 3 1.3 1.5
Riding is fun 16 6.9 7.8
Riders are brave 4 1.7 1.9
Riders are passionate 2 9 1.0
Riders have no respect for traffic laws 10 4.3 4.9
Riders are intimidating 2 9 1.Q
Riders are thugs 2 9 1.C
Riders have good camaraderie 8 34 3.9
Riders are sensible 3 1.3 1.5
Total 20§ 88.§ 100.p
System (Missing) 26 11.7
Total 232 100.¢
Table B.5 Positive and Negative Themes

FrequencyPercentValid Percent

Positive 64 276 3111
Negative 147 61.2 68.9
Total 206  88.8 100}0
System (Missing 26 11.2
Total 232 100.0
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B.2 Cross tabulations

This section reports on cross-tabulations that wigeificant (p <= 0.005). No cross-

tabulations of the themes are made due to the lownbers.

Table B.6 ‘Those who have ridden’ with ‘Those whlilla licence’

Licence [Total

No [Yes
Have RiddenNo 66 2 68
Yes| 21 13 34
Total 87 15 102
Chi Squared p < 0.001

Table B.7 ‘Those who have friends or family thdetiwith ‘Those who hold a
licence’

Licence Tota
No Yes
Friends & Family|No |49 4 |53
Yes 38 11 |49
Total 87 15 | 102

Chi Squared p = 0.034

Table B.8 ‘Those who have friends or family thdetiwith ‘Those who have ridden’

Friends & Family Tota]
No Yes
Have RiddenNo |42 26 (68
Yes (11 23 |34
Total 53 49 | 102

Chi Squared = 0.005
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Appendix C — Data from Questionnaire 2

C.1 Frequencies

The first part of this appendix reports the frequies of answers to questions asked in

guestionnaire 2.

Table C.1 Q1 - What type of bike do you mainly?ide

FrequencyPercentValid Percent
Sports bike 111 200 20.4
Sports Tourer 111 20.0 20.4
Tourer 105 19/0 193
Custom/Classi¢ 43 7.8 7.9
Off Road 9 1.6 17
Moped 1 2 P
Other 15 2./ 28
All rounder 89 16.1 16|4
Scooter 5P 10}6 10.9
Total 543 98.D 1000
Missing 11 2.0
Total 554 1000

Table C.2 Q2 - How old is your main bike?

FrequencyPercentValid PercenfCumulative Percent
Under 1 years 8 13.3 12.5 1.5
1to 2 years 19 14.3 14.5 2.0
2 to 3 years Q7 12.1 12.3 3P.3
3 to 4 years 15 13.5 13.8 53.1
4 to 5 years 47 8.5 8.6 61.8
5 to 6 years 31 5.6 8.7 67.5
Older than 6 years 1771 31.9 326 100(0
Total 544  98.p 1000
Missing 10 1.8
Total 554 100.0
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Table C.3 O3- What is the estimated value of yaainrhike?

FrequencyPercentValid PercenfCumulative Percent
Less than £1000 | 45 8.1 8.4 8.4
£1000 to £1999 105 19.0 | 19.6 28.0
£2000 to £2999 105 19.0 | 19.6 47.7
£3000 to £3999 87 15.7 | 16.3 63.9
£4000 to £4999 71 12.8 | 13.3 77.2
£5000 to £5999 35 6.3 6.5 83.7
£6000 to £6999 30 5.4 5.6 89.3
£7000 to £7999 21 3.8 3.9 93.3
£8000 to £8999 11 2.0 2.1 95.3
£9000 to £9999 4 N4 7 96.1
More than £10,00(1 3.8 3.9 100.0
Total 535 96.6 | 100.0
Missing 19 3.4
Total 554 100.0

Table C.4 Q4 - How much do you pay in insurancé s@ar?

FrequencyPercentValid PerceniCumulative Percent
Less than £100 56 10.1 10.5 10.5
£100 to £199 164 29.6 30.7 41.1
£200 to £299 117 21.1 21.9 63.0
£300 to £399 g9 16.1 16.6 79.6
£400 to £499 43 7.8 8.0 87.7
£500 to £599 26 a7 49 92.5
£600 to £699 7 13 1.3 93.8
£700 to £799 10 1.8 1.9 95.7
£800 to £899 7 13 1.3 97.0
£900 to £999 5 9 9 97.9
More than £1,00( 11 2.( 2.1 100/0
Total 53% 96.b 1000
Missing 19 3.4
Total 554 100.0
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Table C.5 Q5 -Please indicate which of these statesndescribes you best

FrequencylPercentValid Percent
| use my bike to commute to work, as it's the 18 3.2 3.4
means of
| use my bike to get to work because | enjoy the 176 31.8 32.8
riding
| use my bike to get to work because it is more 109 19.7 203
convenient t
| use other forms transport to get to work 183 [33.0 34.1]
| do work or | work from home . b1 9.2 :
Total 5371 96.9 100/0
Missing 17 3.1
Total 554  100.0

Table C.6 Q6 - What is the average number of hgausspend commuting by bike

each week?

FrequencyPercentValid PercenfCumulative

Percent

None 175 31.6 323 32|13
Less than 3 hours 158 2B.5 29.2 61.6
3 to 5 hours 115 20.8 21.3 8p.8
6 to 8 hours 51 92 9.4 92.2
9 to 11 hours 41 3.8 3.9 96.1
12 to 14 hours 14 2.5 2.6 98.7
15to 17 hours 1 2 2 98.9
18 to 20 hours 3 5 .6 99.4
More than 20 hourg 3 5 .4 100.0
Total 541 97.[7 100(0
Missing 13 2.8
Total 554 100.0

Table C.7 Q7 — Which of these statements bestidesgrour recreational riding?

FrequencyPercentValid Percent
| spend most of my recreational riding time riding 297 53.6 54.
by myself
| spend most of my recreational riding time rig 52 9.4 9.6
in an organized group
| spend most of my recreational riding time rig 173 31.2 31
with friends
| do not use my bike for recreational riding 22 4.0 .0
Total 544 98.2 100.
Missing 10 1.8
Total 554 100.0
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Table C.8 Q8 - What is the average number of hgousspend recreational riding
each week?

FrequencyPercentValid PerceniCumulative
Percent

None 24 4.3 4.4 4.4
Less than 3 hours 172 3[L.0 31.7 36.2
3 to 5 hours 195 35.2 36.0 7R.1
6 to 8 hours 84 15.2 15.5 8Y7.6
9 to 11 hours 33 6.0 8.1 98.7
12 to 14 hours 13 2.3 2.4 96.1
15to 17 hours 8 1.4 15 97.6
18 to 20 hours 3 5 .6 98.2
More than 20 hours 10 1.8 1.8 100)0
Total 542 97.8 100}0
Missing 12 2.2
Total 554 100.0

Table C.9 Q9 — Do you use your bike for work (myhmuting)

FrequencyPercentValid Percent
| use my bike for work 66 11.9 12.2
| do not use my bike for world76 85.9 |87.8
Total 542 97.8 | 100.0
Missing 12 2.2
Total 554 100.0

Table C.10 Q10 —Average hours spent riding for weagh week

FrequencyPercentValid PercenfCumulative Percent

None 350 63.2 68.5 68.5
Less than 3 hours| 72 13.0 14.1 82.6
3 to 5 hours 49 8.8 9.6 92.2
6 to 8 hours 17 3.1 3.3 95.5
9 to 11 hours 7 1.3 1.4 96.9
12 to 14 hours 7 1.3 1.4 98.2
15to 17 hours 3 5 .6 98.8
18 to 20 hours 1 2 2 99.0
More than 20 hour® 9 1.0 100.0
Total 511 92.2 100.0

Missing 43 7.8

Total 554 100.0
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Table C.11 Q11- | wear full protective kit whil@limng

FrequencyPercentValid PerceniCumulative
Percent
Always 334 60.3 | 61.4 61.4
Often 133 24.0 | 24.4 85.8
Sometimes43 7.8 7.9 93.8
Neve| 34 6.1 6.3 100.0
Total 544 98.2 | 100.0
Missing |10 1.8
Total 554 100.0
Table C.12 Q12 - | use a tinted visor
FrequenciPerceniValid Cumulative
Percent Percent
Always 43 7.8 7.9 7.9
Often 59 10.4 10.8 18.6
Sometimeps 113 20.§ 21.1 39.¢
Neve| 327 59.¢ 60.1 100.(
Total 544  98.7 100.0
Missing 10 1.8
Total 554 100.(

Table C.13 Q12 - | have a loud non-standard exhétiet to my bike

FrequencyPercentValid Percent
Nonr-standard 144 26.0 26.6
Standard 398 718 73.4
Total 542 97.8 100}0
Missing 12 2.p
Total 554 100.0

Table C.14 Q14 — | read bike magazines

FrequencyPercentValid PercenfCumulative
Percent

Regularly 22p 401 40.9 40.9
Often 80 14.4 14)7 55.6
Sometimes 196 35.4 36.1 9117
Neve| 45 8.1 8.8 100/0
Total 543 98.0 100}0

Missing 11 2.0

Total 554 100.0
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Table C.15 Q16 — Age

FrequencyPercentValid PerceniCumulative
Percent
Under 20(17 3.1 3.1 3.1
21to 25 |40 7.2 7.4 10.5
26 to 30 | 36 6.5 6.6 17.1
311035 |75 13,5 | 13.8 30.9
36 to 40 | 102 18.4 | 18.8 49.7
41 to 45 | 98 17.7 | 18.0 67.8
46 to 50 | 59 10.6 | 10.9 78.6
51 to 55 | 65 11.7 | 12.0 90.6
56 to 60 | 28 5.1 5.2 95.8
61to 65 |17 3.1 3.1 98.9
6510 70 | 6 1.1 1.1 100.0
Total 543 98.0 | 100.0
Missing |11 2.0
Total 554 100.0

Table C.16 Q17 — Gender

FrequencyPercentValid Percent
Male 475 85.7 88.1
Female | 64 116 | 11.9
Total |539 97.3 | 100.0
Missing [15 2.7
Total |554 100.0

C.2 Frequencies

Table C.17 Cross tabulation of age and loud exhaus

Non-standardStandardTotal
Under 209 8 17
21to 25 |13 27 40
26 to 30 |10 26 36
31to 35 |34 40 74
36 t0 40 | 26 76 102
41 to 45 | 30 68 98
46 to 50 | 4 55 59
51to55 |8 56 64
56 to 60 | 6 22 28
61to 65 (4 13 17
65 to 70 6 6
Total 144 397 541

(Chi Squared p < 0.001)
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Table C.18 Cross tabulation of Gender by recrealaiding

Male Femalg Total
| spend most of my recreational riding time riding 275 21 296
myself
| spend most of my recreational riding time ridingan or 47 3 52
| spend most of my recreational riding time ridimigh fri 1372 38 17(
| do not use my bike for recreational riding 21 2]
Total 479 64 53¢

(Chi Squared p < 0.001)

Table C.19 Cross tabulation of Gender Magazine msagd

Male FemaldTotal
Regularly 194 23 219
Often 76 4 80
Sometimes 164 32 194
Nevel 41 4 45
Total 475 63 538§

(Chi Squared p = 0.038)
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Appendix D — Data from Questionnaire 3

Table D.1 Licence Held

FrequencyPercentValid PercentCumulative
Percent
None 1 1.G 1.0 1.0
CBT 3 3.( 3.0 4.0
Al 9 5.¢ 59 9.9
A 91 90.1 90.1L 100{0
Total 101 1000 100{0
Table D.2 Age
FrequencyPercentValid PercenfCumulative
Percent
<21 g 5.9 509 59
21 to 25 8 7.9 7.9 13.9
26 to 30 12 11.9 11.p 25|7
31 to 35 11 10.9 10.p 36|6
36 to 40 10 9.9 9.9 46.5
41 to 45 25 24.8 24.8 71)3
46 to 50 12 11.9 11.p 832
51 to 55 10 9.9 9.9 931
56 to 60 4 4.( 4.0 97.0
> 60 3 3.0 3.0 100}0
Total 101 100 100}0
Table D.3 Gender
FrequencyPercentValid Percent
Male 83 82p 822
Female 18 17.8 17.8
Total 101 1000 100[0
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Table D.4 Earnings

FrequencyPercentValid PerceniCumulative
Percent
<10K g 7.9 7.9 7.9
10K to 15K 8 7.9 7.9 15.8
15K to 20K 25 24.8 24.8 40(6
20K to 25K 12 11.9 11.p 52|5
25K to 30K 7 6.9 6.9 59.4
30K to 35K 11 10.9 10.p 70]3
35K to 40K 11 10.9 10.p 812
40K to 45K 7 6.9 6.9 88.[L
45K to 50K 7 6.9 6.9 95.0
50K to 55K 3 3. 3.0 98.0
55K to 60K 1 1.0 1.0 99.0
>60K 1 1.0 1.0 100]0
Total 101 1000 100[0
Table D.5 Economic/Social class
FrequencyPercentValid Percent

Upper management 6 5.9 5.9
Middle management/professiondll 40.6 |40.6
Junior management/clerical 17 16.8 16.8
Skilled manual 10 9.9 9.9
Semi-skilled/unskilled 11 10.9 10.9
Unemployed 1 1.0 1.0
Student 2 2.0 2.0
Retired 3 3.0 3.0
Other 10 9.9 9.9
Total 101 100.0 | 100.0

Table D.6 Spending on bike and kit

FrequencyPercentValid PercenfCumulative
Percent
None 3 3.( 3.0 3.0
Up to £500 37 36|6 36.6 39.6
£501 to £1000 31 3Q.7 30.7 70.3
More than £100( 30 29.7 29.7 100}0
Total 101 100.0 100(0
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Table D.7 Spending on consumables

FrequencyPercentValid PerceniCumulative
Percent
None 4 4.( 4.0 4.0
Up to £500 36 35|6 35.6 39.6
£501 to £1000 30 297 29.7 6P.3
More than £100( 31 30.7 30.[7 100(0
Total 101 1000 100(0

Table D.8 Spending on accommodation

FrequencyPercentValid PercenfCumulative
Percent
None 47 40.6 40.6 40(6
Up to £500 41  40|6 40.6 81.2
£501 to £1000 9 8.9 8.9 90.1
More than £100( 10 9.9 9.9 100/0
Total 101 100.0 100[0
Table D.9 Spending on events
FrequencyPercentValid PercenfCumulative
Percent
None 54 53pb 53|5 53.5
Up to £500 42 4116 411.6 95.0
£501 to £1000 4 4.0 4.0 99.0
More than £100( 1 1.Q 1.0 1000
Total 101 1000 100,0
Table D.10 Other Spending
FrequencyPercentValid PercenfCumulative
Percent
None 40 39.6 40.0 4010
Up to £500 49 485 49.0 89.0
£501 to £1000 8 7.9 8.0 97.0
More than £100( 3 3.0 3.0 1000
Total 100 99.0 100}0
Table D.11 Total Spending
FrequencyPercentValid PercentCumulative
Percent
<£1500 3L 3047 3017 30.7%
£1501 - £300C 27 26.7 26.[7 57.4
>£3001 43 426 426 100.(
Total 101 1000 100,0
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Appendix E — Data from Questionnaire 4

E.1 Frequencies

Table E.1 Make of bike

FrequencyPercentValid Percent
Yamaha D 17.( 17.0
Kawasaki 5 11.3 11.8
Honda 14 26.4 26.4
Suzuki 11  20.8 20.8
Gillera 1 1.9 1.9
Triumph 4 7.5 7.%
Nortor 1 1.9 1.9
Moto Guzzi 1 1.9 1.9
Harley Davidson 1 1.9 1.9
MZ 1 1.9 1.9
Ducati 2 3.8 3.8
BMW 2 3.8 3.8
Total 53 100.( 100.p

Table E.2 Type of bike

FrequencyPercentValid Percent
Sport 24 453 45(3
Sport Tourer 10 18.9 18.9
Tourer 7 13.p 132
Classic % 3.8 3/8
Off road 2 3.8 3.8
Moped 1 1.9 19
All rounder 7 13.p 13)2
Total 53 100.p 1000
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Table E.3 Age of bike

Years|FrequencyPercentValid PerceniCumulative
Percent
0 2 3.8 3.8 3.8
1 4 7.5 7.5 11.3
2 10 18.9 18.9 30.2
3 9 17.0 17.p 47.3
4 g 11.3 1183 58.5
5 1 13.2 13.p 71.7
6 2 3.8 3.8 75.5
1l 1 1.9 1.9 17.4
8 2 3.8 3.8 81.]
9 1 1.9 1.9 83.(
10 2 3.8 3.8 86.8
11 1 1.9 1.9 88.7
12 1 1.9 1.9 90.6
15 1 1.9 1.9 92.5
20 1 1.9 1.9 94.3
2] 1 1.9 1.9 96.4
32 1 1.9 1.9 98.1
48 1 1.9 1.9 100.(
Tota 53 100.0 1000
Table E.4 Summer riding only
FrequencyPercentValid Percent
Yes 22 41.b 415
No 31 58.5 58.b
Total 53 100.0 10040

Table E.5 Own fault accidents

FrequencyPercentValid PerceniCumulative
Percent
0 3( 56.6 566 566
1 14 26.4 26.4 830
2 4 7.% 7.5 90,6
3 5 9.4 9.4 100J0
Total 53 100.0 10040
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Table E.6 Other fault accidents

OTHERACC
FrequencyPercentValid PerceniCumulative
Percent

0 33 62.8 623 62|3
1 14 26.4 26.4 887
2 1 1.9 1.9 90.6
3 1 1.9 1.9 92)5
4 2 3.8 3.8 962
15 1 1.9 1.9 98|1
20 1 1.9 1.D 100}{0
Total 53 100.0 10040

Table E.7 Hours per month spent riding for pleasure

Hours |FrequencyPercentValid PerceniCumulative
Percent
0 1 1.9 1.9 1.9
3 2 3.8 3.8 58
6 6 11.8 115 17{3
7 1 1.9 1.9 19,2
te] 4 7.5 7.y 26)9
10 g 15.1 154 42(3
12 ] 1.9 1.p 442
15 4 7.5 7.\ 519
16 g 9.4 9.6 61(5
18 ] 1.9 1.D 63/5
20 12 226 23/1 86/.5
24 1 1.9 1.9 885
25 1 1.9 1.D 904
30 1 1.9 1.9 92{3
36 ] 1.9 1.p 942
40 3 5.7 5.8 100]0
Total 52 98.1 100J0
Missing 1 1.9
Total 3 100.p

284



Table E.8 Hours per month spent riding for work

FrequencyPercentValid PerceniCumulative
Percent

0 25 47.2 481 48(1
2 4 7.5 .y 55)8
4 2 3.8 3.8 596
5 2 3.8 3.8 63)5
te] 1 1.9 1.9 654
10 3 5.7 5.8 712
12 1 1.9 1.9 73|1
15 y. 3.8 3.B 769
16 1 1.9 1.9 788
18 ] 1.9 1.p 808
20 1 1.9 1.D 82(7
25 y. 3.8 3.B 865
26 1 1.9 1.D 885
30 y. 3.8 3.B 92{3
35 1 1.9 1.9 942
36 1 1.9 1.p 962
40 1 1.9 1.9 98{1
60 1 1.9 1.D 100{0
Total 52 98.1 100]/0
Missing (1 1.9
Total |53 100.0
Table E.9 Hours per month spent getting arounddhal area

FrequencyPercentValid PerceniCumulative

Percent

0 3] 58.5 596 596
1 1 1.9 1.9 61)5
2 5 9.4 9.6 712
3 1 1.9 1.9 73/1
4 2 3.8 3.8 76,9
5 3 5.7 5.8 827
6 1 1.9 1.9 846
3 1 1.9 1.9 86)5
10 y. 3.8 3.B 90/4
12 1 1.9 1.D 923
15 1 1.9 1.9 942
20 1 1.9 1.D 962