Chapter Four
Context of quadbike use

Sciencebegins, as L./ Henderson used to say, with the scientistacquiring anintuitivefamiliarity with the facts.

In our field thiscanonly be achieved by the scientist's watching and talking to peopleat first kand, and field studiesalone
provide the opportunity. Science, of course, doesnot end there, but it certainly beginsthere.

(Homans, 1986: xv-xvi. Cited in Bulmer, 1988: 158)



4.1 Introduction

The aim of the study reportedin this Chapter was to gain an understanding of the
nature and functiona requirementsof the work systems within which quadbikes
operate on New Zea and farms viaincident-independent analysis of the tasks, the
users and the machines; the ‘context for ergonomicschange' (Kleiner, 2006)

Asindicated in thefirst two Chapters, very little has been published on how
quadbikesare used on New Zedand farms, and thislimitsthe ability to both interpret
investigation data to sufficient depth, and subsequently to devel op interventions that
fit within the system asawhole. Interventionsdesignedin ignorance of the wider

system may address one problem, but in doing so, create others.

Bentley & Haslam (2006) note that the triangulation of various 'incident-centred and
incident-independent’ methodsis important when wishing to understand the calises
a the population level; "'an ergonomics perspectiverequiresanalysis of factors
related to the entire work system, their interaction, and underlying influences and
causes" Understanding the basic mechanicsof the work processesaloneistherefore
not enough. Thisisan industry where the mgjority of businessesare small family-
owned and operated concerns. The contextis not acorporateone. Farmingis
arguably dissimilar even to other privately owned businessesasthefarmisaso
home, not only to those working there, but also children and otherswho may have
little or no rolein the business. Businessand personal goasareinterwoven and this
influencesthe daily execution of farming processesto the extent that assumptions
about consistenciesin how tasks are done will result in dangerousover-
simplification~.Thefamily farmis thereforeto a greater or lesser extent, less of a set
of processesformed to meet stated corporateaims, and more of "a psychosocia
driver of human well-beingand quality of life”" (Siemieniuch & Sinclair, 2005).
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The datacollection method drew on different sources, and ran in two phases. The
first was aseries of interviews, focus groups and interactive participationin training
within industry. This was supplemented through data collection of the farm systems
where the 156 L CE (reportedin Chapter Five) took place and these data were
collected a the sametime asthe LCE investigations.

A shortcomingof the current body of literatureisthat too littleis known about the

contextsof those LCE that areinvestigated in other countries, or at other times, for
comparisonsto be drawn with the contemporary New Zedland settings.
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4.2 Methodology

421 Indusry conaultation

The primary data collection method was direct industry consultation at severa levels
reflecting the extent of the influencesacting on the systems within which quadbikes
areusad on New Zedland farms. A combination of interviews, participant-
observation and focus group methods were employed for this exploratory study. The
datasourcesare summarised in Table4.1, and itemised in Table 4.2.

As part of the preparation for this seriesof studies, the researcher completed two
days of practica training on quadbike riding and theory, completing thefour
available New Zedand Qualifications Authority (NZQA) Standards on quadbike use
which included the use of quadbikeswith trailers on hill country. Followingthisthe
researcher also received practical hands-on instruction on key quadbike taskson
farmsin Hawkes Bay (sheep and besf mustering) and the Waikato (electric fencing).

The researcher also enrolled as a student participant with Telford Rura Polytechnic
for the FarmSafe Awareness and FarmSafe Planstraining courses. Thesearethe
basic Health and Safety educational units most commonly used by theindustry.
Further sessionswere attended as partici pant-observer to lead specific discussion on
quadbikesand interview attendees and observer-only to review the content and
record participant discussions on quadbike use.

Semi-structuredinterviewswere conducted widely with representatives across the
systemlevelsincluding: farmers using quads who were not part of the LCE study,
farmerschoosing not to use quads, ACC and OSH staff both centrally and in the
regions, private insuranceproviders, membersof the Agricultural Health and Safety
Council, training providers, Federated Farmers, quadbike dedlers, mechanicsand the
manufacturersof quadbike implements and accessoriesin New Zedand.



In the caseof key industry informantsthe subjects wereinterviewedin severa stages

frominitial exploratory questioning, progressing to a more specificformat as

researcher knowledge of the systems and their behaviour (Sinclair, 2005) developed

iteratively.

Course-content analysis of practical training sessions offered on quadbike use was

conducted, and paper-based, audiovisua and el ectronicresourceson New Zealand

usagereviewed.

Table 4.1 Industry consultation — by system level

System Level Sources
Government agencies and ACC
Regulatory bodies OSH

StatisticsNew Zealand
Non-Governmental AGITO
Organisations Federated Farmers

Farmers M utual

New Zealand Council of Trade Unions(NZCTU)
SafeKids
Overseasresearchersin the USA, Canada, Australia, UK.

Social environment

ACC and OSH local staff

Family members

Farm Discussion Groups

FarmSafe training sessions

Loca Trade Unionorganisers
Media: journalists, editors, producers

Organisation

Farm owners/ managers
Farm Discussion Groups

Physicd environment

Farm owners| managers/ supervisors
Farm Discussion Groups
FarmSafe PLANS course— participation and review

Cargo

Manufacturers of accessoriesand appliances
Mechanics

Machine

Importers

Dedlers

Mechanics

OSH Engineering specialists

New Zealand Quadlification Authority standard training sessions
with Langrip Training. Participation and review

FarmSafe Skills— ATV. Trainingcourse, Waikato. Participation
and review

Rider

Individual users

Individual farm users who have had LCE but not includedin the
LCE study

Individua farm staff choosing not to use quads

Farmerswho use quadsfor work but also for recreation and/or
competitiveracing

Personal Protective Equipment (PPE) designersand retailers
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Theindividual datacollectionexercisesareitemised in Table4.2. The method
employed was a semi-structured discussion around a cons stent framework with
questioning centred on: the tasks, the users, the machinesand the interventionstried
to date. Theloose format was selected as there was a need for a substantial
exploratory component - the roles, interests, political positionsand areas of expertise
of thevarious parties consulted al so needed to be established during the sessions.
The structuringof the interviews wastightened in subsequent sessionsfor those who
were consulted several times - such as the ACC ProgrammeM anager for
Agriculture.

100



Table4.2. Industry consultation (by organisation,in aphabetical order)

Source

Interview schedules— main points

ACC

Injury Prevention Office
(Manager — Agriculture)
(Interview 1)

Tasks. Sourcesof dataon quadbike usage patterns

Risk factorsfor key tasks— distal. Work organisation factorsin

L CE, performancedecrement at busy times of year such as
lambing/calving

Users. Macro-scaleinfluenceson those using quadbikesin the
industry. Job dissatisfaction and recruitment problemsgetting
experienced young workersin the dairy industry
Interventionstried. Influential agenciesin determining regulation of
use, including sourcesof likely support and resistance
Interventionstried. Existing research on the benefitsand hazards of
rollover protectivestructures (ROPS) on guadbikes

(Interview 2)

Tasksand users. Critiqueof the methodol ogical approach and
usefulness of the findingsof existing studies— including the OSH /
Federated Farmersstudy (1998)

Interventionstried. Approaches planned and the evidencebase/
rationalefor these

Interventionstried — design changesto the machine. Responses of
the manufacturersto national level pressure and criticism of design
Interventionstried. Barriers experienced when attempting to change
farmer and farm [abourer behaviour,

(Interview 3)

Tasks. Agricultural uses versusrecreation,armed forces
Interventionstried. Regulation, vehiclelicensingand mandatory
warrants of fitness

Interventionstried. Roll inhibitiondevices, video resourcesfor
training and education

Risk factorsand interventions. Video resourcesreviewed and
discussed (ACC 2000; ACC 2001a; ACC2001b)

ACC
Injury Prevention —
Research (2)

Interventionstried. Potential action viathe Consumer Ombudsman
as quadbikesarguably not fit for some purposesfor which they are
sold

ACC

Regiona Offices
Taranaki, Tauranga,
Timaru, Dunedin

Users, machinesand tasks. Local characteristicslnterventions.
Interventionstried. Effectivenessof using Case Studiesfor injury
prevention in the farming sector

Accessory manufacturers | ¢ Research and development approach
for quadbikes(2) e Futuretrendsin quadbike use
AgricultureHed th and e Tasksand users. Exposureto high risk tasks
Safety Council (formerly | ¢  Machines. Population-specific featuresincluding: use of child sized
the Agriculture Industry quadbikesby smaller Asan adultsin New Zeadand, automatic
Focus Group) transmissionsfor older riders

e Machines. Matching theright vehicleto the tasks, risksfrom poor

matching such as towing with some automatics

e Interventionstried. Trainingopportunitiesfor industry regulators
Agriculture Industry e National trainingdatabaseanalysisfindings
Training Organisation e Training, prioritiesand uptake
(AGITO) Head Office e Inductiontraining

e Demographics and characteristicsof new entrants to the industry
Agriculture Industry e Users. Knowledgegaps
Training Organisation e Interventionstried. Training opportunitiesand coursecontent for

Coordinator (AGITO)
Waikato

quadbike riders

101




Table4.2 continued

Source

Interview schedules— main points

Industry training
(AGITO) Coordinator
South Auckland

Users. Knowledgegaps

Interventionstried. Training opportunitiesand coursecontent for
quadbike riders

Amalgamated Workers
Union (Northern,
Wellington and Southern
offices)

Users. Conditionsof employment, representation trends

Coroner for Southland

Patternsof fatalitiesand serious harm casesin New Zealand and
Britain

Employeesusing

Workingconditionsthat impact on quadbike use

quadbikes Engineering considerationswhen attempting to modify off-the-shelf
¢} products
Emergency services. e Incidenceof entrapmentin seriousinjury callouts
M anawatu
Engineersand farmers e Machines. Suitability of quadbikesfor New Zealand farm conditions
specidisingin concept [ e Machines. Interventionssuch as speed governors, dua tyres, tilt
vehiclesfor agriculture warning devices
‘@
Farm Discussongroups | e  Best waysof introducing changesin farming methods - collectiveand
— sessions on quadbike collaborativeapproaches
design and use Alternativesto learning about quadbike limitshby trial and error
Greytown, Wairarapa, Theimportanceof researchexercisesachieving predictivepower at
Northldland (8) anindividual level - farmershaveto beable to improvetheir ability
Kuriwao Farm Action to detect and manage risks with quadbikes
Group, Otago (6) e Waysto realisticallyimprovemachine maintenance

¢ Influencingchange amongst different age groups, trusted sources, un-

trusted sources

e Attitudesto over-loading, passengers,children riding

e  Communicationsdifficultiesfrom remote locations

e Trendsincludingsocial pressures
Farmersnot using e  Tasks- how they may differ from farms where quadbikes used.
quadbikes e Machines. Experienceswith quadbikeson their property, reasonsfor
(n=2) not using guadbikes now

Farming consultants
2

Financial implicationsof quadbike incidents— losses and damages

Farmersand family
memberswho are not
included in the LCE
study. Includes phone
interviews, email and
letters

(n=31)

Tasks- how they may differ from farmswhere quadbike L CE are
currently occurring

Users. Psychological stressorsand indicatorsof these

Machines. Experienceswith quadbikeson their property, reasonsfor
good L CE record with quadbikesnow

Machines. Comparativemethods of testing stability to help
purchasers get theright one

Risk factorsfor key tasksincludingdiscussionson historical LCE
includingreview of televisionprogrammes: TVNZ Inside New
Zealand (2004), TVNZ Assignment (2001)

Interventionstried

Farmersalsoriding
quadbikesrecreationally
and competitively

(n=2)

Tasksand key risks. Differencesbetween farm use, quadbike racing
and trail riding




Table4.2 continued

Source | nterview schedules— main points
FarmersMutual o Users. Characteristics
Insurance Company e Machines. Damagetypesand extent followingLCE

ClaimsManager

FarmSafe training
Facilitatorsand Regiona
Coordinators

User training needs and most effectiveapproachesto developing and
delivering material

Federated Farmers
Healthand Safety
Spokesman

Tasks

Users. Skill acquisitionmodels

Interventionstried. Prioritiesfor them asalobby group, work
organisation

Federated Farmers

Interventionstried. Realistictime periodsfor behavioural change

Head of Policy (intergenerational)
Land Transport Safety On-road use of quadbikes
Authority (LTSA) On-road use of quadbikeswith trailers
Mechanics Machines. Performanceof different typesof quadbikes and quadbike
2) parts
Media(Journalists, radio | ¢  Local experiences, social pressures, reporting culture,
staff, and editors) from e Attitudesto family use, training, PPE,
trade press, local press e Trendsin usage, advertisingand salesof certain products
and radioin farming e  Communicationsstylesand approachesthat work with the farming
areas, NaIIOI’]aI Rad|0 Community
and TV farming e Smallholderand lifestyleblocks— use of quadbikes
programme producers
a6
NZCTU o Users. Trade Union representation and working conditions
OSH Engineering e Tasks. Those high risk for rollover L CE, investigation methodologies
Inspectors by OSH, success with database project 1999
2 e Interventionstried. ROPS studiesso far, methods and findings
OSH National e Underlying influences. Industry structureand political positions,
Agriculture historical perspectiveon injury prevention initiatives,including
Spokesperson vehicle registrationissues
e Quadbike salesand usagein New Zeaand
e Application of New Zedland research in interventions
e Interventionstried. Information resourcesfor quadbike users
OSH National e Tasksand users. Vaueof OSH / Federated Farmers study (1998)
Agriculture
Spokesperson
OSH. National Specialist | ¢ Tasks. Useof quadbikesin farm/forestry
Inspectorfor Agriculture | e Interventionstried. Establishment of Agriculture Safety Focus Group

(Interview 1)

1995 and the 1996 OSH Farm Taskforce; aims, functions, barriersto
progress

Tasksand user characteristics. The OSH / Federated Farmers study
(1998)

Interventionstried. ROPS- the history of their usein New Zeaand,
politics, research, and current arguments for and against

Research priorities, includingthe lack of awarenessregarding therole
of work organisationfactorsin LCE

Young riders- regulations, anthropometry and cognitiveproblemsin
operating adult sized machines

OSH. National Specialist
Inspector for Agriculture
(Interview 2)

Task. Analysisand function allocationevidenceavailable- isthe
quadbike theright tool for thejob, or isit just the closest avail able?
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Table 4.2 continued

Source

I nterview schedules— main points

(Interview 3)

Underlying influences.

o Problemscaused by having no National Strategy agreed,

includinginconsistenciesin training course content

0 Increasesin averageherd size (x2)

o Suspected increasesin hoursand speed of work
Interventionstried at national scale. Barriersexperienced by OSH
when attemptingto work 1:1 with farmers
Interventionstried. Experienceswith Best Practiceinitiativesin
related industries.

(Interview 4)

Users. Reporting proceduresand reporting behavioursfollowing
incidents

Users. Reporting peaks during technology transition periods (eg.
Oxen-tractors-quads)

Interventionstried. Attemptsat national databasesfor investigations
Context study contacts— media

Interventionstried. New models, six-wheeler side-by side cabbed
ATV — potential applications

OSH. North Harbour

e Users. Knowledgegaps
AgricultureCoordinator | e  Interventionstried. Training opportunitiesand course content for
quadbike riders
Overseasbodies Tasks, usersand machines. Comparative data
Australia, Britain, Interventionstried. Commentson New Zealand design for front-
Canada, South Africa, mounted ROPS
Sweden, USA, e Methods
(n=9)
Personal Protective Users. Attitudesto helmet use, specificationsand standards
Equipment (PPE) Interventionstried. Helmet use, insurancecompany reluctanceto pay
designersand retailers when PPE not used
(0=6)
Quadbike importersand Tasks. Limitsof use
deders: Honda, Polaris, Users. Characteristics, preferences, buying patterns, willingnessto do
Suzuki, Yamaha, training
Kawasaki e Users. Recreational sales versusoccupational. Membershipof ATV
(n=6) sportsclubs
e Machines. Trends, new developments, popular features
e Interventionstried. Preferencesfor behaviour change
SafeKids o User characteristicsfor younger riders
StatisticsNew Zealand ¢ Epidemiology. Agriculturesurvey 1999
e Farmland usage and topography
Telecommunications e  Communicationsoptionsfor quadbike usersin remote places
network and hardware
providers
Trainers(private) and e Licensingof riders
guides- quadbike riding | e  Tasks. Specific risks
and maintenance e Users. Conceptual knowledge gapsat all ages
(n=6) e Users. Intuitivenessof quadbike designs— common problemsfor
new riders
e Machines. Robustnessin the handsof traineeriders
e Interventionstried. Training opportunities, motivatorsto enrol and
ideal course content for quadbike riders
Quadbike tyredealer e |deal designsof constructionand tread pattern for different situations
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4.2.2 Datacallection on farmswhereL CE havetaken place

4221 Design

The study design built on the findingsfrom the industry consultation by formulating
acontext analysisof the farms systems where the LCE (reported in Chapter Five)
wereinvestigated. The context study data collection was carried out predominantly
a the samevisit asthe LCE investigation, and consisted of semi-structured
interviewsand participative inspections with the L CE subject and other quadbike
userséat their workplace.

There were two reasonsfor using the same farms and same visitsfor both the context
and LCE studies. Firstly the combined approach provided a substantially greater
depth of dataon the farm systemswithin which the LCE had taken place, whichit
was suspected may be needed for analysis. This proved to bethecase. It wasaso
found during the pilot stage that in some casesit took severa hourson siteto build
the personal trust and understanding necessary to draw out the organisational level
factorsbehind the LCE. At the sametimeit was realised that multiplevisitswere
consdered overly invasiveby thefarmers. A singlevisit was therefore seen as
optimal to maintain goodwill.

Secondly, to securethe cooperation of the farmsit was essentid that theexerciseasa
whole made sense to them when explained in summary form during theinitial
telephonecall. Asapackage, the context study and L CE study were found during
piloting to have theright balance of pragmatism and thoroughnessto gain support.
Onitsown however, the context study could be seen by the respondentsas either too
academic, or too likely to be disguised marketing research, for busy self-employed
peopleto give up their time.

Thesitework part of the context study waslimited to farms where L CE had taken
place. Thereis useful further work to be done on resilient farms where L CE are not
occurring — as discussed in Chapter Six, but it was beyond the scope of thisresearch.
Thetask of objectively verifying the absence of LCE - rather than Smply accepting
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the claim of the farm ownersof having had no L CE - would be aconsiderable, but
essential first task in itsalf.

In four cases the subjectsinterviewed were contractors who had changed farms
frequently and were nolonger working where the L CE (through which they were
contacted) took place. In all other casesthe quadbike userswere still at the same
farm.

4222 Sample

Thesample of userswas 119 identified occupationa usersaf the quadbikeson the 53
farmsstudied. Recreational usersincluding visitors getting farm tours, and children
not engaged in productivefarm activitieswere excluded. Of the 119 users, 21 were
unavailableor declined personal participation in the interviewsand so in these cases
basic dataon age, sex and employment history were obtained from colleagues.

4.2.2.3 Procedure

Initial contact was made by telephoneto the individual on the farm whose LCE was
being considered for investigation as described in full detail in Chapter Five. All
quadbike userson the farm wereinvited, viathe L CE subject, to take part in the
context study at this point.

Timing of the site visitsduring the day was critical. It was found during the piloting,
asdescribedin detail in Chapter Two, that attempting prearranged groupinterviews
on farms during working hours waslargely unworkableas too few people would
commit in advance, and were often scattered geographically for most of the period at
work. Oncetheinterview(s) werein progress however, otherswould join inif they
werein the samelocation. Arrival of the researcher was therefore arranged to
coincide with the start of breaksfor lunch or morning teawhen as many as possible
of the userswould be present or at least coming past. Initial introductionswere
therefore done at collection points — normally the farmhouse kitchen or the shed in
the yard used for storage of personal gear and food.
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The procedureon sitewasfor aninitia briefingto be held with theindividual
concerned, during which the Information Sheet and Consent forms (Appendix I) that
had been providedin advance by fax, email or post were discussed. Additional
persona copieswere provided for other quadbike usersthat wanted to be present so
that each had acopy to retainif they wished. The information was collected
principally in a group setting as constructed by the people on thefarm with an
interestin quadbikes, unless an individual requested otherwiseor the researcher
suspected important subjects were being kept out of the group strategically and that
their absencewould serioudly affect theintegrity of the findings; for example, an
employer not allowing an employeeto relatetheir thoughts on the induction training
provided by the farm. The context study interview scheduleisincluded in Appendix
I

Responses were recorded using longhand notes that the subjectscould read if they
wished, or audio recorded using a camcorder where permission was forthcoming and
then transcribed by the researcher.

Following the semi-structured interviewsand focus group sessions, the machines
currently used by theriderswere inspected. Basic task analysisof the main tasks
being undertaken with the quadbikeswas then conducted using walkthrough-
talkthrough and participant observations. Theaim of thisanaysiswasto gain both
an appreciation of the ultimateobjectivesof the tasksand al so enough understanding
of the terminology to enable accurate, subsequent interpretationof data.

This sequence of investigationwasfollowed as closely as possible, but had to be
adjusted on somesitesto fit in with subject availability, weather, tasksin hand on the
day, difficulty of terrain, availability of personal transportinto remote areas, and
domestic politics. Sensitivity to thesefactors was critical to the successful collection
of good quality dataas noneof the subjectswere remunerated in any way.

In particular, the need for objectivetriangulation through multiple sources of
corroborativedata demanded careful explanation from the researcher. Riderswere

generally overconfidentof their ability to answer certain questionsaccurately, such
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asthetotal number of hours spent riding each year and most exhibited initial
reluctanceto cross-check against other records.

4223 Quadbike assessment

Thestateof repair of the quadbikes currently in use on the farms was assessed
against aset of factorsjudged by professional quadbike engineersto have significant
effect on handling. The method was designed by the workshop staff & Rotorua
Hondaand validated by the Agricultural Health and Safety Council (AHSC) which
includesthe New Zealand Motorcycle DistributorsAssociation (NZMDA).

Thetest factorswere: tyre pressures (objective gauge test), tread depth (objective
gauge test), whedl bearing adjustment (subjective test for any detectable play), head
race adjustment (subjectivetest of any detectable play/knock) assessment,
suspension wear (subjectivetest of any detectable secondary bounce), and park brake
effectiveness (objectivetest of any movement after 35kg horizontal force applied).
Twisting or cracking of the towbar and attachment structure was a so visualy
checkedfor. The researcher was trained to assess these e ements by the Chief
Mechanic at the Rotorua Hondadeal ership.
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4.2.3 Participatory methods

It could be argued that ergonomicsisinevitably participative but the term has been
loosely attached to an increasing number of casestudies. Recent work by Haines,
Wilson, Vink and Koningsfeld, (2002) has therefore sought to more clearly define
the elementsin a Participatory Ergonomicsexercise, and to providea validated
Participatory Ergonomics Framework (the PEF) that enables researchersto design
and describethe studies more systematically and comparably. The methods
developedfor thetwo major studiesin this research exercise - the context study
reportedin this Chapter, and the L CE investigation study reportedin Chapter Five,
were therefore assessed against the PEF.

The PEF was validated predominantly against larger organisationsthan the 1.5
person workforcesthat dominate NZ agriculture, which limitsits direct applicability
to thisquadbike L CE study but not its relevanceentirely as a practical guide. There
are nineelements or Dimensionsof the PEF (Haineset ., 2002, p. 324) and Table
4.3 discussesthe extent to which this study engages participatory principles. Ascan
be seen, the primary limitation is that implementation and hence the potential for full
iterative development isexcluded. Within thislimitation however, thedesign of the
context and L CE investigation studies can be seen to usefully incorporate
Participatory principleswhere possible.
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Table 4.3 Modified Participatory Ergonomics Framework (PEF)

Dimendgon | Categories Quadbike contextand LCE studies notes
Permanence | Ongoing- temporary The exerciseistemporary asthefunding does
not encompassimplementation or evaluation
stages
Involvement | Full direct participation Full direct participationby a sample of
Direct representation individual ridersand industry members,
Delegated participation Delegated representationby Agricultural
Health and Safety Council membersfor those
who belong to the 14 groupsthat formit
Level of Group of organisations The study was funded by a combination of
influence Entireorganisation Government sourcesand the interventions
Department developed apply acrossall levelsof influence.
Work group/ team Thefunding is not accompanied by any
commitmentto change at any level however,
whichisa major weaknessin thistype of
injury preventionexercisein NZ*
Decision Group delegation Restswith a variety of bodies, and carried out
making Group consultation separatelyto this project — again a limitation
Individual consultation of much injury preventionresearch.
Mix of Operators All included apartfrom unionswho have a
participants | Line managers very limited member shipin the South Island,
Senior managers and virtually none in the North Island.
Internal specialist/ technical
staff
Union
External advisor
Supplier purchaser
Crossindustry organisation
Requirement | Compulsory - voluntary Voluntary in all cases.
to participate
Topics Physical design/ All
addressed specifications
Design of jobsand work
organisation
Formulation of policiesor
strategies
Brief Problemidentification Problemidentification and solution
Solutiondevel opment devel opment.
Implementationof change
Set up / structure process
Monitor /oversee process
Roleof Initiatesand guidesprocess | Initiatesand guides process, actsas expert
ergonomics | Actsasexpert and available for consultation.
specialist Trains participants
Availablefor consultation
Not involved

¥ (Moore et d., 2005)

Participation is alsoimportant if thedesign of productssuch as quadbikesare to

match the physical capabilitiesand perceptual expectations of the users. A concept
that emerged from Ecologica Psychology in the 1970s was that of ‘affordances in
design (Mikellides, 1980; Gibson, 1986). Quadbikesmay have |looked like " big soft




toys' (Karnes et d., 1986), and afforded a safer and more stable option than two-
whedlers, but proved to be far less benign than expected. Participatory measures are
needed in conducting 'task-specific analysisaf the organism-environmentsystem'to
achieve asuccessful affordance design (Warren, 1995), so that theintuition of new
users more closely matchesthe actual characteristicsof the machine.
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4.3 Findings

Findingson the context of quadbike use on New Zedland farms are presentedin the
following order. Firstly the tasks for which the quadbikes are used are examined.
The nature of thesetasks and key characteristicsthat influence LCE risk arealso
considered. Potential mismatchesbetween what the machines were designed for and
their actual application are further explored through adiscussion of changes asked
for by users. Theimportanceof these machinesto the economic viability of farmsis
discussed using rider analysison their aternativesto using quadbikes, and the greater
costs of theseoptions.

Key characteristicsof the people using quadbikes are then discussed. Thefindings
draw extensively on the data gathered on the 53 study farmsin examining:
employment status, sex, riding exposurehours, age, experience, and training.
Riders feedback on their adherence to the manufacturers guiddlinesfor quadbike
useisreported, asistheir approach to induction training for riders new to the
property, and the wearing of personal protective equipment.

In thefinal section of the analysisa profile of the quadbikesin useis presented. It
includes, the age of the quadbikes, state of repair, degree and type of modification,
makes, drive train, distributionof machinesby farm type, usage and ancillary
implementation on the 53 study farmstogether with supplementary datafrom the
industry consultation.



4.3.1 Tasks

4311 Introduction

No previousstudy had established how quadbikesare used on New Zealand farms,
how well suited they are for these applications, and whether there were any critical
mismatchesor shortcomingscompromising performanceand/or health and safety of
the users.

4312 Primary usage

In the vast majority of casesthe machineshave multiple usesat work. However,
Figure4.1 showsthat the most common primary task for which ridersuse the
quadbike is mustering (54%). The next largest task category was transporting self
and dog(s) (16%), followed by bringing the herd in along the racesfrom the grazing
blocksto the milking shed. Theremaining ninetask areas made up thefina 16%.

Recreation, including recreational hunting, representslessthan 1% of quadbike use
on New Zeaand farms. Some non-work useis included in the personal transport
category shown in Figure4.1, but thiswas explained by the ridersas being
predominantly organised trail rideswith local groupson just two or three days of the
year. Lessthan 5%af riderstook part in these. Dealershipsinterviewed suggested
that the sports ATV clubsin New Zeaand have approximately 4000 membersin
total, which, assuming the estimate (see4.3.2) of thetotal quadbike user population
Is accurate, would further indicate that less than 5% of quadbike ridingin New
Zealandisrecreational.

Farmersinterviewed who had been on trail ridesand also raced competitively (one
was aformer New Zeaand title holder), noted important differences between these
modesof use. Racingwas considered the safest asridersare reportedly totally
focussed on vehicle control, events are marshalled to keep out irresponsibleriders,
machines are checked (scrutineered) and the riders are generally experienced and of
above averageability.
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Trail riding in large groups across country is considered by participantsto be more
hazardousdue to the competitive nature between riders that invariably emerges,
combined with: alack of discipline, no marshallingof the route, mismatched
machines - somein poor condition, and the potentia for distraction whileridingin
demanding terrain. ACC local officestaff in the South Idand spoke of 'rally
psychology' with everyone grouped together riding 'too fast, too close'.

An eye witnessto atrail ridefatality added that unfamiliarity with the route addsto
therisk, as does the common practice of taking passengerson these socia occasions.
In ascent the passengers weight can act behind the rear axle, making a backward tip
of the machine morelikely, especially when therider 'blips  the throttle, as under
accel eration the passenger is forced to push back againgt the rear rack.

No data are avail ablethat identifiesincidence or severity of quadbike injuriesfrom

these two uses specifically.
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Figure4.1 Primary task for which each quadbike is used



43121 Mustering, moving or checking stock

Most commonly of all, the quadbikes are used for either moving groups of animals
between grazing areas, or bringing stock to collection pointsfor checks, treatments,
or for loading onto trucksfor movement to other sites. Checksand operationsmay
also be carried out while the stock are being worked through the milking shed.

To minimiseinjury and distress to stock, mustering shouldideally be acalm, dow
speed affair, and when achieved, the dow soporific pacecaninitself be hazardous.
In discussing quadbike usage, ridersin hill country noted having experienced micro-
deepswhile moving slowly at low speed behind mobs of sheep. In the vast majority
of cases however, speed is needed.

A very common scenario for LCE is where an animal breaksfrom therest of the mob
or herd. To keep the group together, either adog or therider needsto movefast for
20-30mto get into thelineof the animal and 'head them of f back in withtherest. A
dog’s acceleration and turning ability normally make them far superior at this. When
thedog is young and just learning, too old, or smply not good enough, the riders
attempt to do the 'heading' instead, despite knowing that they and bike combined are
not really quick or agileenough. Therider isalso awarethat headinginvolves much
greater risk asthey can't keep an eye on both micro-terrainand animal to be headed
during those few seconds dash. Hence L CE explained as 'rider doing thedog’s job'
were commonin the respondents’ experience.

During lambing the farmer will use aquadbike and trailer to check theewesand
new-born lambs and bring in the dead ones or those that need further attention.
Often in colder areasthetrailer isrigged with improvised shelters, as shownin
Figure4.2 to keep the lambsalive until they get back to thefarm.

Thereported frequency of lambing beatsreportedly variesalot - from threetimesa
day to once every two days depending on: whether or not the ewes are 'easy lambers
and the weather. The difficult conditionscombine with fatigue to make each sortiea
high risk task in comparison to general usage throughout the year. Thereisalso
some anxiety attached. The profitability of thefarm for the year isinfluenced

115



heavily by the sizeand health of thelamb ‘crop’. Theindividual withlittleor no
veterinary training is al so responsiblefor intervening where births have not gone

smoothly, which is afurther concern for some.

Thefarmer's personal approach to long term stock management can reduce inherent
quadbike L CE risk through minimising hours spent riding at the busiest times of
year. Where 'poor lambers who have complications a birth have been
systematically taken out of the mob and sold on, the result isafarm system that
requiresfar lessof the high risk all-hourslambing 'beats. Instead of aquadbike and
trailer being ridden through severa times aday, the farmer can wak quietly through
every few daysastherearefar less dead sheep to collect.

Figure4.2 Trailer modified to carry lambsin exposed hill country in Southland.
Liveonesin need of warmth are stowed in the cut-down plastic containersfor
transport back to the farmhouse.

Improvisation on load carriage generally increasesrisk of aLCE. Thisisespecialy
true when theload is alive one. When working without atrailer to place stock in,
any animal found that needs bringing into the farm has to be carried across the knees
of the quadbike rider so that it can be restrained.

Figure 4.3 showsfurther modifications. Home-madecontainers have been added
around the dashboard consolefor tools and materials needed at lambingtime. This
ability toimprovise stowageof small itemsisamgor advantage of quadbikesover
two-whee erson expansive South Idand sheep stations.
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Figure4.3 Home-made containersfor tools and materials

The exposed thumb-activatedthrottlelever istoo easily struck by the thrashinglegs
of theanimal carried thisway. Other ridersreport placing the animal on the running
board of the quad and restraining it with their foot. There are obviousrisks hereto
thewellbeing of the animal who is very closeto the moving wheels and risks
entrapment in thewhee arch, but therider also hasless control asthere are generally
controls (brakes, gear leversetc) to foot-operate, and the ability to weight shift and
actively ride the quadbike is diminished.

Additional risk factors are reported by those respondentswho have taken on run-
down propertiesor young farms that have never been ‘broken-in' - other than having
thebulk of treescleared from grazing areas. Risk factorsinclude: financial stress
from highlevelsof borrowing, more unpredictablesurfacesto rideon (Figure 4.4) ,
in many casesyoung children to parent, and partner often in second job — adding to
theisolationfromimmediate helpif therider isinjured during the day, plus extra
domestic duties at night.

Figure44 Typicd terrain for remotefarm with previously un-ploughed grazing.
East coast of Wairarapa, North [sland.
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4.3.1.2.2 Fenci ng

Fencing is specifically mentioned in just over 6% of the L CE investigated in Chapter
Five, but there are two quite different tasks covered by this: the building and repair
of permanent (typically post and wire) fencing, and the daily moving of lightweight
mobiledectricfencing. The heavy work involved in permanent fencing is described
later under 4.3.1.2.6Maintenance Tasks as most new fencing runsof any significant

length are constructed by specialist contractors.

Figure45 The researcher demonstrating the system which alowstherider to place
fencing support polesin the ground, without |eaving the quadbike sedt.

Movableéelectricfencing syssemsare akey tool for those seeking to run a profitable
farm, as they provide control over where the stock can graze, optimising feed uptake
and allowing pasturerecovery. Traditionallyadow job with alot of walking
involved, thesefencesare now often set and retrieved without leaving the quadbike
seat to speed up the process. The photographin figure4.5 shows a proprietary New
Zed and-madequadbike-mounted system from a well-established property in the
Hawkes Bay.
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A cheap DIY version built on asmall farm in Northland is shown in figure 4.6

Figure46 Home-madequadbike-mountedfencing system
Perhapsinevitably though when dealing with fencing elements, such rigs afford

significant extraopportunitiesfor punctureinjuries and pinning from point loadsin
theevent of an LCE.
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43.1.2.3 Collecting cowsfor milking

Thisisthe third most commonly reported primary task for the quadbikesbut is
placed second in thelist behind mustering moving and checking stock. Whilevery
different in function from gathering scattered mobs of sheep, moving a herd for
milking can be argued to be a subset of the latter.

Thistask, using the quadbike, is normally carried out twice aday, around Sam and
4pm. The cows know where they are going, but the rider needsto open up gates
ahead of them, and then move dowly at the rear of the herd along the races, re-
setting the gates and the movablefences so that the stock return to the right areas of
new grazing after their milking. Milking has now been reduced to once aday on
somefarms. The advantagesof asingle milking were discussed by a group of
Waikato dairy farmersinterviewed during the industry consultation. To offset the
lower yidd are: reduced costsin plant and labour, lesstravel time and impact from
hard racesand concrete surfacesfor stock, less vehicle wear and tear and an
improved lifestylefor the farmers.

The organisational implications of a once-a-day milking regimemay be significant
for quadbike LCE. Farmersexperimenting with oneless milking reported, during
theindustry consultation, reduced fatigue, and increased ability to complete
afternoon maintenance tasks without rushing. The pressureof afternoon milking is
also reported as an increasing stressor in those familieswhere the second incomeis
earned off-farm and parenting i s a shared respongibility.

The task demandsfregquent mount/dismounts to open and close gates and set
movablegrazing boundary fences. A clear design advantageof afour-wheeler over a
twoisthat the two-wheeler can easily fall over when the rider leavesit to work the
gates, evenif the sde-stand is still functional. The ground may betoo soft to take
theweight or the ruts or dope may not offer theright angles. Apart from lost timein
picking it up, falling over can damagethe machine and spill fuel which could lead to
fireastheengineisrunning. Thefour-wheeler by contrast does not rely on finding a
solid piece of ground for the side-stand and can be left idling in gear, but stationary.
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For awork systemthat contains frequent mount/dismounts on varied terrain these
featuresof thefour-wheeler clearly save time.

Very low speed riding behind the herd isfar easier on afour-wheelerthan a two.
However, somelower [imb ailmentsin dairy stock have been attributed to quadbike
use. If therideristoo close, the animaswill increasetheir paceto keep a
comfortabledistancefrom the noise, with resulting disorders over time. With two
wheelersit was almost impossible to keep continuously moving at cow walking pace,
and so the rider would haveto stop and put their foot down to rest periodically -
keeping them further back. A number of farmers have given out rulesof thumb to
young staff using quadbikes, such as keeping afull fencelength (the space between
two posts) back from the animals, to avoid hurryingthe animals. It was suggested
that the set-up of some machinesresulted in them being awkward for ridersto cruise
comfortably at the walking pace of theslowest cow. Problemswith recruitmentinto
dairy farmingin New Zealand, and apparently also Scandinavia(Lundgvist, 1996),
have also resulted in a higher proportion of young workers with no farming
background and therefore no acquired instinct for the psychology of herd animals
which will exacerbate such problems.

Quadbike userson dairy farms are the most likely to encounter hazardsrelated to
public roads and other road users. Theindustry consultation revealedthat Dairy
operationstend to be sited on the higher quality valley land, and these more desirable
districts have higher populations and hence a high density of publicroads. The
milking sheds and other farm buildings are generally situated closeto the best land
and the publicroad access, and so unlessthefarm sitsall on oneside of the road
therecan be up to four crossings of public roads per day per animal. Implicationsfor
quadbike useinclude: difficultiesin tyre selection where sealed surfacesare to be
encountered as well as deep mud, problemsin maintainingan upright riding lineon a
cambered highway, and conflict with other driversin fast moving road vehicles.
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Figure4.7 shows aquadbike that regularly crossesthe public road with the cows.
The owner has added a flashing amber light mounted high on the ROPSframe at the
back to aert drivers. Note a so thefastening of the home-madefront storage box to
theframe. Tyreinner tubesare used to lashit to the bull bars so that when the
quadbike rollsthereiselasticity in thejoints. Rigid welded jointswith bolted

bracketswould fracture, causing costly damage to either the frame tubing or box.

Figure4.7 Quadbike that regularly crossesthe public road

Asdiscussed previoudly, it has become more difficult for farm workersto progress
through the industry as share milkers, to finally becoming farm owners. The
implicationsof thisfor quadbike usage arethat historically, new milking staff
generally had had some prior farm quadbike experience but thisis no longer the case
- according to thetraining organisation AGITO. Many young staff have also moved
out from urban areasto take on dairy farm jobs, and do not adjust well to the social
isolation and extreme working hours. Cumulative fatigue among young riders will
increaserisksof LCE, especialy likely during prolonged peaks, notably the 6-8
weeks of calving.
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4.31.24 Commuting and dog transport

The second most common use of the quadbike isfor commuting and dog
transporting, most notably travel between the staff housesand the main farm
buildingsat either ends of the day and at lunchtime. On large stations these can be

several milesapart.

Dogs are generaly provided with amat or tray (Figure4.8) to sit behind therider as
they last alot longer if not having to run everywhere — especialy if they haveto keep
up with avehicle. Thereisalsolesschanceof thesevauable animalsbeing hit by a
vehicleif they areriding on the quadbike when using public roads.

Figure4.8 Hondawith home—-made dog tray

Farmersestimated that a dog needs at | east two and a half, or even four years, to
becomefully trained, and life expectancy wasreported at eight years. With the
farmersrunning packs of up to ten dogs, being ableto extend a working life by two
years therefore represents a substantially greater return on investment. One farmer
on alarge sheep and beef farm reported that he decided to changefrom two-whedlers
to quadbikesthat his dogscould also sit on too, after loosing hisbest dog at the
young age of 6.5 yearsthrough heart attack. It was brought on, he believed, from the

mileage covered, having to run out to the mustering areaas well as back.

Figure4.9 showsatypical dog trailer on aHawkesBay farm. Extreme movements
by theselarge animals can have a significant de-stabilising effect unlessthere are
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compartmentsformed that keep the forces acting within acceptable parameters. For
example, dogscommonly will rush fromfront to back if they seean animd suchasa
rabbit go past. Their weight and momentum acting behind the rear axle produces
upward force on the rear wheelsof the quadbike through the drawbar. If the vehicle
has only two-whed drive, areduction in traction may result that is significant enough
totrigger aLCE. The magnitudeof this upward forceis modifiablethrough design of
thetrailer and drawbar; alonger drawbar combined with trailer axle (the fulcrum) set
further towardsthe rear minimisesthe effect by reducing thelength of thelever arm
behind thefulcrum. Thereisabaanceto be struck with thishowever, as if taken to
extreme, the weight being transferred onto the quadbike through the towbar can be
excessive, resulting in heavy handling, fast tyrewear etc. A configurationisrequired
that keeps positive downward force on the towbar of the quadbike at all times,
without excessively loadingit. A lot of trailers are home-made and thisbaanceis
achieved, if a al, by trial and error. Itisan areadf concernto the Land Transport
Safety Authority who were interviewed on the matter during thisstudy, and warrants
further research leading to clear industry guidelinesfor use by commercia
fabricatorsand DIY trailer builders alike (Moore, 2004).

Figure4.9 Typical smal un-compartmenteddog trailer
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43.1.2.5 Spraying chemicals
Theuseof quadbikesaslight tractors has a significant impact on handling, asthe
machineisrelatively light, has a small wheelbaseand a high centreof gravity. Spray

tanks can add up to 100kg, which acts aslive weight when it surgesin thetanks.

Sprayingis primarily herbicide application, used to control unwanted growth of
weeds such as gorseon pasture blocks. To be maximally effectiveit should be done
during dry settled weather with little or no wind to drift the spray. Spraying an even
application over an areais done with a wide boom arm or arms mounted acrossthe
machine. Spot spraying alowsthe operator with atriggeredlance on theend of a
long hoseto apply to individual areasor weeds. Thiscan be from the seat or when

dismounted. The booms are generally mounted on the rear rack and run off the same

tank as used for spot spraying.

Figure4.10 CEDAX front mounted spray tank system with DIY spray hose
extension using adomestic hoseredl. The spray boom clipsto therear rack

Figure4.11 Promotional photo of a new boom spraying system provided by CDAX
Ltd, but with fluid still located above the centre of gravity of the quadbike
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A recent development by the largest provider of quadbike spray equipment CDAX is
theuse df trailed tanks. (Figure4.12) shows alarger capacity tank placed on atrailer.

Figure 4.12 Promotional photo of a new boom spraying system by CDAX Ltd, with
fluid weight loading onto the ground through trailer whedls

These proprietary systems are widely available, but as with electricfencing
equipment, many farmers elect to fabricatetheir own. The DY effortsin particular
can result in designsthat increasethe hazards markedly in the event of arollover.

2

Figure4.13 Home-madestowage frame for the spray hose with exposed spikesthat
could cause very serious puncture-typeinjuriesin arollover

Techniquesvary for spot spraying. Solo operators are aware that they should park at
asafe place and walk in with the hose, but they may be tempted to ride in too closeif
the hoseis not long enough to reach far enough down the bank. They may aso be
tempted to spray without moving from the quadbike seat, to save both time, and the
effort, of unwinding and rewinding the hose onto the drum. Thisputstheriderin
danger as the true contoursof doping ground and its surface are often concealed by
long growthin the areas being sprayed.
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Some users report taking a second person when spraying to reduce risk taking and
make the job faster. This person ridesthe machinedowly a the top of the bank or
gulley whilethe sprayer walks with the hose and lance applying the spray.

Given that the areas to be sprayed are often the more remote sections of the property,
the distanceto be travelled from the farm can be considerable. Thereisthereforethe
motivationto fit tanks aslarge as possible onto the quadbike o that the number of
return tripsfor refilling is reduced. For contractorsespecially this has significant
ramificationsfor business profitability. Spray tanks on the viewed machineswere al
identified as un-baffled, i.e. fluid wasfree to move throughout the full tank volume
without any surge control. Thissignificantly influencescentre of gravity positioning

andrateof changeinaroll.

It was common for spraying to be atask taken on by oneindividual on thefarm.
Often this was an older family member, such asaretired or semi-retired ex-worker.
Thereasoningisthat it isajob that can be doneat any time when the westher is
reasonably settled, and so canfit in with their availability. Older ridersfind it

atractive asthereis not alot of walking or manua handling asthey seeit.

In the low lying country areasthereis understandably the habit of riding on thetop
of the stop bank (the bank formed by dredgingsfrom the adjacent drainage ditches)
to get a better view and identify areasthat need spraying. Theseridges are by nature
soft and easily eroded. The combination of: older rider, secondary visual task,
unstableangled microterrain, fluid surgein un-baffled tanks accel erating rollovers,
and water-filled ditchesto be entrapped in, makes spraying often ahigh risk activity.
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Figure4.14 Typical low-lyingcountry in the North ISland. The dredgings are pulled
out by adigger and form the stop banks, making theseridges very unstablefor riding
on.



4.3.1.2.6 Maintenance tasks

Maintenanceis carried out predominantly at quieter timesof the year outside
lambing/calving or periods of intensivewinter feeding. On dairy farms, the period
before afternoon milkingis aso used for minor jobs throughout the year. The
specific maintenancetasks that commonly lead to injury include work on fences,
buildings and trees (Moore et d., 2005; Bentley et d., 2005).

A critical feature of doing repair jobs with quadbike i s the necessary cartage of tools
and heavy materialsusing atrailer and/or substantially loaded racks. Fence and gate
repairsin particular featurein quadbike L CE event descriptions; this may be due the
fact that the quadbike isthe only vehicleavailable that can get into the remoter parts
of the property with aload of materials. The main risk factor with permanent
fencing appearsto be transporting and handling the heavy and bulky materials (posts,
wire, battens and staples) and tools. Up to 500kg in battensaloneisreported asa
commonload. To reduce the number of trips back to the yard, ridersreport
commonly overloading thetrailers. Thetrailersinvariably are not fitted with
independent brakes, and as theloaded trailer will often weigh more than the
quadbike, control in descent is very limited. If thetrailer startsto jack-knifeor
simply pushes the quadbike faster than the rider wantsto go, therider generally
attemptsto keepit very straight, allow the vehicleto speed up and ride it out' at the
bottom. For those with excessive trailed loads, steep or slippery descentsare
essentially therefore a controlled crash landing. Once committed to the descent the
rider cannot brake or turn, and accelerationis the only remaining facet of control.
Therider relieson there being asuitable 'run out' of straight level track at the bottom

of the hill to enable them to dow down and regain control.

L CE in ascent when heavily loaded appear rarer and thisis partly attributed to the
fact that gravity may allow steep descentsto be risked, but less steep routes up the
hill are needed for therelatively light quadbike with heavy trailer. It couldn't pull
theload up some of the hillsit is asked to come down.
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Farmers with experience commented that weight limitsfor trailer-work differed
enormoudly between level race work and towing on hill country wherethelow
weight of the quadbike itself and absenceof trailer braking made descent, in
particular, hazardous.

“It’s not what you can pull in the yard - | can jump start my old tractor with the quad - it'swhat you can stop”
(Wellington Farmer)

The LTSA regulations covering trailers only require brakesto befitted to thetrailer
once the weight of trailer and load combined exceeds 2.5 tonnes. Therationalefor
this presumably predates widespread quadbike use. Therefore until the regulationis
revised to take more account of the newer uses by quadbikes, |oads greatly in excess
of the weight and stopping power of the quadbikeswill be towed without trailer
brakes.
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43.1.2.7 Feeding out [dry matter]

New Zeaand generally has a good grass-growingclimate, and so thereisfar less
feeding out of supplementary foodstuffsthan isneeded in many other countries.
The most common feed types utilising the quadbikes are baled hay and haylage.
Haylageis a cross between hay and silage, with the hay cut at a higher moisture
content and then wrapped as alarge balein an airtight plastic bag to ferment. From
an ergonomicsperspective, the critical features of thefeeding systemsare that the
older style square section bales are made to be moved by hand, whereasthe big
round bales can weigh from 400kg for dry matter and up to one tonnefor haylage,

and require mechanical handling at all stages.

Figure4.15 Onetonnebaleon acar trailer

Theracksthat comefitted to the quadbikes most commonly used in New Zedland are
designed to take the weight of one or two bales, and apart from some obscuring of
vision the most common related injury scenarios appear to be from the discarded
polypropylenetwine getting picked up and snagging feet and wristsasit is wound

under the tyresor round the axles.

Inevitably, given the cultureof theindustry, riders reported informal competitionson
thefarmsto see who can carry the most baleson their quadbike and so feed out in
theleast number of trips. The most extravagant claim was by afarmer near
Auckland.

"l can do 13 but that's sitting up high on top of the pile, and couldn't reach the
(quadbike) controls so ... | rigged up some baer twine hooked round the gear shift
that | could pull up to change'*. He was reticent when pressed to explain how he
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pressed the lever to change down to alower gear. Thirteenis highly doubtful
thereforebut it is clear that overloading causing obstructed vision and constrained
handlingisroutine. 1t was however verified by colleaguesthat theideaof the baler
twine had been found to work when the boss was riding the quadbike with a broken
leg received in a horseriding incident. He could change down by stamping on the
lever with his plaster cast ‘pot’ but couldn't get histoes under to change up — hence
the baler twineto pull up on from the handlebars.

Of increasing concernis the manufacturingin New Zealand of purpose-built trailers
to carry the heavy round bales. In some casesthetrailer alone will exceed the
recommended tow weight and of course has no independent brakes. With aone
tonne haylage baleloaded the total could be three-to-four times the weight of the
quadbike pullingit. Aswithfencing, the quadbike is operating well beyond its
limits. Quadbikesare designed for speed and agility, and pure heavy load carriage of
thiskind is aconceptual mismatch.

Adding to thetotal risk is the practice of shunting big round balesinto position by
ramming them with aquadbike fitted with bull bars on the front. When hit at speed
the quadbike either movesit asdesired or thetyres bite and climb the bale, off-
balancing therider.

43.1.2.8 Movingfirewood with trailer

Old, dead, or dangeroudly leaning trees are cleared periodicaly. Most of thisis done
in the summer when thereis timeavailableand the ground isfirmenough to get
vehiclesin to tow loads out. Those suitablefor burning domestically are cut to
roundsand hauled by trailer to a holding area near the housefor splitting the
following summer/autumn. Thetowingout of the roundsis not timecritical and is
reported asone of thejobs giventoirregular usersof quadbikes: family members,
seasond staff and students. |nexperience, peer pressure when workingin a gang and
the tendency to overload can befactorsin LCE. Thefastest growing timber Radiata
Pine weighs 1 tonne per cubic metre when green. The more desirabletimbersfor
heating are denser still and so overloading iseasy to do.



4.3.1.2.9 Checking irrigation systems

In hill country propertiesthe quadbike is often the only way other than walking or
horseback of getting up the hillsto check high level holding reservoirswhen
conditionsare bad. Tractorsand 4WD utes have more torquefor the climb but on
wet dippery surfaceswith slope across the track, their weight may causethem to
dideoff theside. Lighter quadscan bite and stay on thetrack, but do not providethe
shelter from the weather which deteriorates as the rider climbs out of thevalley.

L CE on descent when therider is cold and fatigued are reported.

4.3.1.2.10  Calf feeding [wet] using 'calfeteria’

Calfeteriais a brand name used generically for a mass feeding system operating from
atrailed tank with teats. The calfeteriais pulled behind the quadbike and can hold up
to 400-500litres. Apart fromthe weight (1 litre of water = IkQg) risk factorsinclude
lack of bafflingin thetank allowingfluid surge, and thefact that the fluid sits high
off the ground to alow natural gravity feed to theteats.

Experienced users havelearned to operate with the right size tank for their needs and
no larger. Towing atank only half full allows greater potential for surgefrom side to
side, destabilising the machinepullingit. Transporting the calfeteriais most safely
done when either completely full or empty.

43.1.211  Spreading

Fertiliserssuch as nitrogen productsand other granular materialsare applied using
quadbikesas the traction and power unit. The material is poured from sacksinto
hoppers, and loads can be substantial. The hopper sitsrelatively highin order to
providegravity feed without the need for power distribution. Most quadbikeshave
no Power Take Off (PTO) shaft driving from the crankshaft, astractorsdo, and so

have no such readily available source of mechanical power.

The height of the hopper and weight of the product (in excessof 100kg) producesa
largerotational force on the towbar structure of the quadbike whenit tips. Five of
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the 69 machinesinspected that had a towbar fitted showed signsof damage of this
kind. Theforcesrequired to producevisibledamagein the alignment of atowball
are considerable, and would warrant further inspection of the chassisasawholeas
handling may be affected.

4.3.1.2.12  Hunting and pest control

Quadbikeswith shooting lights mounted are used for hunting - possums and rabbits
mostly. Pest controllers al so operate quadbikesfor possum trapping, setting out
boxes and then returning every few daysto reset bait and clear carcasses. Risk
factorsfor shooting include operation in the dark with dark adaptation of therider's
eyes comprised by periodic activation of powerful spotlights, and carrying a
passenger holding aloaded gun.

Risk factorsfor pest control contractorsare big loads, carrying poisons, heavy
machines, unfamiliarity with the property and track condition, poor communications
from remote sitesand isolation when injured leading to long delaysin getting help.

Figure4.16 Taranaki quadbike with spotlight for shooting rabbits.
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4313 Design for the task

In the previous section the tasksfor which the quadbikes are used were discussed. In
this part, user opinions on existing system weaknesseswere examined. Theriderson
the 53 study farms were asked, "*what three changes relating to your quadbike, or its
use, would help you the most with your tasks on this property™.

The subject group as awhole had considerabl equadbike experience, on average
10,000 hourseach. The suggestionswere generally pragmatic, detailed and in some
cases based on experimental work aready under development on their farm.

Thefindingsin Table4.4 relate to improved inherent safety through engineering
design (42%), and improved handling and balance (39%), better designintegration of
the quadbike with ancillary equipment such as sprayersand trailers (11%) and
improvementsin operating costs and legidativecontrol (8%).
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Table4.4 User opinionson how to improve quadbike functionality

Suggested improvements n

Protection (when quadbike rolls) for rider and the clocksto be builtin 24
Park brakesthat are easier to apply and more effective 22
Lower centreof gravity 18
No gapsin footwell floor and / or better mudguards 16
Morestablein ascentand / or point of balancefurther forward 13
Bigger wheelbase 13
Steeringeasier and safer including better damping 12
Better storage/ stowage incorporated as standard 12
Cheaper parts and running costs 12
Rear axle differential 11
Reversing beeper or other deviceto stop inadvertent reversing 10

Practical helmetssuitablefor the tasksand wesather
Suspensionthat is better on tussock and ascent generaly

Integral communicationssystem for tracking & emergency location

For al machinesto have the option of 2 or 4wd
Throttlelever not proud of the handlebars

Kill switch or equivalentfor LCE

Dog mats/trays purpose-madeand fitted as standard
Lightsthat are more effective at night

Trainingon siteand provision of training videos

Better worked out gearing

Squarer shoulderedtyres

Dual tyreoptions

No requirement for activeriding

Auxiliary throttle[one on theleft as well for walking it off hillg]
Baffled spray tanks

Lighter machineoverall

Designed so less strength needed torideiit
Transmissionlock

Swivel coupling on towbar

Govt control on the sale of dangerous ATV accessories
Cab and/or screen as standard

Wrap-around (2700 degree) bars standard on new machines
Enforced WOF

Air bags

M ore supportiveand/or comfortableseats

Bigger diameter wheels

Fully automatic

Optimisation of power to weight ratio

Tow bar amextended to get ball moreaccessible
Quieter

Trailer that's designed specificallyfor each ATV model
Mirror for road use

Bigger spray fluid capacity on ATV-mounted tanks
Other (not enginerelated)

Tota
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That no one asked for bigger enginesisinteresting given the trend for manufacturers
to bring out increasingly heavier and faster modelseach year. “Who needsa
farmbike that does 100km/hr -just for fetchingin cows? wasatypical comment
during theindustry consultations. However, purchasingdecisionsarerarely if ever
made on purely rational grounds (Jordan, 2002). More power may be a greater
attractionthan buyers are willing to admit.

Some peopleactually asked for smaller machinesthan are now available. Severa
older quadbike usersvolunteered complaints during theindustry consultation about
thereduced availability of the smaller 250-350cc machines. Reported advantages of
these over the heavier replacementsincluded: cheaper to buy and run, more nimble,
more stable (presumably through lower centreof gravity), lighter and easier for older
and weaker ridersto control.

A commonly used techniquefor getting out of troubleon hillsthat only works with
thelighter machinesisto get off and drag thefront around to face the vehicle straight
downhill again beforeridingit out. Thisisn't an option with the heavier machines
that now dominatethe market. Heavier machinesare also reported by farmersto be
far harder to push off if they do roll onto therider. Thedistributorsacknowledged
during the industry consultation that the newer larger-engined machines may have a
greater tendency to roll if a higher centreof gravity is produced when alarger power
unitis placed in the same sized chassis, the centres of gravity of both the engine and
rider will be higher, but the wheelbaseremainsthe same.

In discussing these findings with industry, a number of quadbike deal ership staff
remarked that changing the designs of the machineswould do littleto reduce LCE as
itwastheriders behaviour that needed changing; "'you never seetwo tonne of stegl
upinfront of thejudge- it's thedriver that's the danger not thecar”. Risk
HomeostasisTheory (RHT) - that is, in thiscase, that quadbike riderswill takea
certainlevel of risk and if you reduceinherent risk in one areafor them such as
improving the handling, they will smply go faster to maintain the 'risk homeostasis’,
emerged in the early 1980s (Wilde & Murdoch, 1982). Although the model was
heavily criticised for its over-simplicity by others subsequently, for example by
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Janssen (1988), this perspectiveclearly remains popular in some quarters, and serves
as abarrier to change through constructivecriticismof quadbike design.

43.1.4 The economicimportanceof quadbikesto farmers

Having described the tasks performed using the quadbikes, the subjects on the 53
study farms were asked how they would achieve the same tasks today were
quadbikesnot available. Responseswere gained from 51 of the 53 farms. The
findings demonstrate that the financial motivation to attempt to dispense with other
vehiclesand use the quadbike for everything is considerable.

Over athird (35% )stated that without quadbikesthey would need significantly more
labour, that the farm wouldn't beviable at all, or that it would encourageearly sale
of thefarm and retirement. An averageof 2.3 other vehiclesper farm would be
needed to replace quadbikes and achieve the same tasks, it was stated. Horses and
walking areincluded as vehicletypes. Figure4.17 showsthat in 30% of casesat
least three would be needed.

Four wehicles
Three wehicles 2% One wehicle
28% \ 34%

\
Two wehicles
36%

Figure4.17 Number of other vehiclesneeded if quadbikeswere unavailable

The most common combination of replacements anticipated wasthat of a4WD Ute
or Landrover, plus atwo whedler motorbike. Thiswas stated a seven (13% )of the
53 of farms. Noneadf the other twenty combinationswere asked for at more than five
(9% )farms, reflecting the very wide variety of functionsthe quadbikesare
performing nationwide. The replacement costs were estimated at between $50,000



and $100,000 (second-hand L androver, small tractor and anew two-whedler). This
comparesto a new quadbike price of approximately $15,000.

"We bought thisplaceon thebassof being abletodoit all with one labour unit and abig quadbike..”.
Young farming family on therr first property. Wairarapa, North |dand.

It appearsto be a reasonabl e conclusion that some farms are now being run by people
who arefinancially committed to using their quadbike beyond its capabilities.

" Quadbikesare a cross between atractor and acar with thebenefitsof nether” . Northland farmer

Analysisaof thefarm-types where LCE are taking place al so revealsthat mixed sheep
and beef operationsare over-represented in comparison to other typesof farming.
The other findings, shown in Figure4.18, follow patternsconsistent with the reports
madein this context study. Sheep farmerson predominantly hill country have
commented on their reluctance to use quadbikeswhen alarge part of their work
involvestraversing steep sidlings(hill sides) using the narrow sheep tracks.
Quadbike usage appearsto be aimost universal on dairy farmsdown in the valeys,
and to alesser extent but still the norm, on beef units. Formsaf farming that focus
on crops rather than animal husbandry are described by Federated Farmersas being
lesslikely to be reliant on quadbikesas asolevehicle, as they also need to have
tractors and other heavy plant for cultivation and harvest haulage.

ixed sheep & beef

Other

Dairy onl —
Gty mAIlNZ (1999)

Beef only ‘EFarms in study

Sheep only

0 10 20 30 40 50

%

Figure4.18 Farm activity typesin this study, in comparison to the 1999 Agricultura
censusfindings
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One hypothesisthat can be drawn from thisis that farmers operating mixed sheep
and besf units are being caught out when attempting to perform tasks with equipment
not ideally suited to one, or both of these. Another possible explanationisthat this
typeof farmis over-representedin the sort of property that new entrantsto the
industry buy. They aretherefore financially stretched and tempted to try and make-
do withless vehiclesand labour. A third reason suggested i s that these properties
may comprise above-average proportions of low-gradeland that resultsin difficult
and unpredictableriding surfaces. Further investigationis warranted.
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4.3.2 Quadbike users

The major contribution to the complexity of driving safety isthe multifacetedand adaptive natureof drivers.
Lee (2006)

4321 Introduction

This section presentsthe findings on the key characteristicsof people using
guadbikeson thefarmsincluding: employment status, sex, riding exposure hours,
age, experience, and training. Riders feedback on their adherenceto the
manufacturers guidelinesfor quadbike useis reported, as is their approach to
induction training for ridersnew to the property, and the wearing of personal
protectiveequipment.

4322 User population on the 53 farms

There were 119 identified occupational users of the quadbikeson the 53 farmsin the
study, indicating amean of 2.24 riders per farm. Recreational usersof the quadbikes
including visitorsgetting farm tours, and children living on the farm but not engaged
in productivefarm activities were not counted.

Of the 119 riders, 21 were unavailablefor personal participationin theinterviews
and so limited data covering just the concrete issues was obtained from colleagues.

4323 National population and trends

There are no estimated figuresavailable of total numbersof quadbike usersin New
Zedand. Taking the study findingsof 1.5 occupational riders per machine as
representative, would indicate atotal of around 100,000 peopleriding quadbikesfor
work on farms at some point during the year.

Estimates of the workforcein New Zealand agriculture vary between 170,000
(Barnett et d., 1996) and 120,000 (persona communicationRon Ward, Agriculture
Officer for OSH, 2002). Both sourcesindicate a composition of approximately 60%
working owners, 20% family members and 20% employees. Union membership has
never been as strong in agricultureasit hasin theless scattered industries such as
meat where plants have several hundred workersin one place. The Amagamated
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Workers Union reported in interviewsfor this study that membership has never been
highin the North Idand. It peaked at 40-50% in the South Idland but has now fallen
toless than 10% for agriculture and horticulturecombined. The mgority of these
membersarein thelarger horticultural operations, and so theinfluence of the Union
movement on farms anywherein New Zealand must be considered as negligible.

Thedatafrom this study are therefore now the most comprehensivecurrently
availableto our knowledgefor approximating any demographic profilesthat may be
needed in Public Hedlth or the design of national level injury preventionintervention
initiatives.

A relevant trend highlighted in interviews with Federated Farmers, FarmSafe and
AGITO, and described in more detail by the focus groups, is the perceivedincrease
of pressureson farmers which increasesunderlying risksin quadbike operation. A
1992 Lincoln University study (cited in Barnett et ., 1996) noted adecreasein paid
gaff on farms coupled with an increasein the amount of work being done by unpaid
family members. It also reported more off-farm employment of family members,
leaving the farm workersin greater isolation and with more domestic responsibilities.
Two-thirds of thefarmsincluded in the Southland farming community injury
prevention initiative reported by Barnett et al (1996) had pre-schoolersat home.

This supportsthe concerns of the focus groups members who noted spiralling
competition, bigger, more val uable herds, more stringent quality standards (eg. extra
scanning and disease control) enforced by the Ministry of Agricultureand Forestry
(MAF), dl leading to greater daily demandson their time. Land prices have climbed
faster than profitsfurther generating higher debt levelsin theindustry - afurther
underlying stressor. Debt appearsto increase workload and build stress through a
number of mechanismsincluding: reduced ability to buy in experienced help at pesk
times or replace old machinery that bresks down too much, extratime spent juggling
bills and sourcing second-hand tool s and parts, and taking on extrawork for cash.
These dl add to the hasterequired to get everything donein the day, and increase the
likelihood of short-cuts being taken.
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4324 Employment status and gender

70%af riderson the study farms were farmers, or family members of thefarmer.
Federated Farmers point out that operators of quadbikeson farms arerarely
operating under direct instruction in aformalised employee-employer rule-based
relationship of thekind found in other industries. A forklift truck driverin a
warehousecan be given astrict set of rulesto work within, and taken off driving
tasksor dismissed for breaching these. On family-owned and run farmsthereisless
practica scopefor developing tightly structured operating systemsthat protect the
user, asdismissal for contravening rulesis generaly not an option with family
members. Supervision often hasto be minimal on farms, and so unlessthe quadbike
or rider has been visibly damaged, then breaches of the rules by the user are unlikely
to be discovered. Thedaily working environmentis also less predictableon afarm
thanit isin awarehouse, and so operating rules tend more towards generd principles
that requireinterpretation.

"Treat it with utmost respect. It haslotsof weight and a small whedlbase, so you haveto'.
Mather and wifeof quadbike users, Napier.

Thisfurther supports the argument for a vehicletype with a higher degree of error-
tolerance.

The employment status can have a bearing on the suitability and condition of the
machine being ridden. Theindustry consultation revealed that it has now become
common on dairy farmsin the South Idand for younger employeesto be expected to
providetheir own quadbike. Farm owners explained that this had emerged dueto
young riders racing and damaging the farm-owned vehicles. Asaresult, new
employeeswithout the meansto get areliablelate verson mode statethat they have
no choice but to buy very cheap quadbikesin poor conditionin order to get thejob.

Thereis no mandatory vehicleinspection system for quadbikesin New Zealand, and
so cheap, used quadbikes of the type being used by young peopletrying to get into
theindustry may be serioudy faulty. Some were reported to have seriousfaults such
as crash-damaged frames and missing brake parts. For individual owners, the
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gradual deterioration of machines can to an extent be accommodated; they adapt to
the'loca hazards of their quadbike and ride withinits diminishing capabilities. a
missing parkbrakecable, adow puncturethat needsair added daily etc. Therisk
from these machinesincreases exponentialy however when they are ‘pooled, so that
other workersat the farm may from timeto time use the machine unawareof the

mechanical faults.

Figure 4.19 showsdightly higher representation of family and employeeridersin
comparison to farm owners when compared to the national workforceestimates.
Thiscould be dueto a proportion of the owners having solely a managementrole

rather than a hands-on involvement.

Contractors  Other

Employees 3% 3%
Farmers

24%
44%

26%
Family members

Figure4.19 Employment status

In Table4.5 we can seethat 71% of all usersin the study are male, and that men also
represent more than three-quartersof farmers and employees using quadbikes.
Females, however, dightly outnumber malesin the group of family membersriding
occupationaly.

Table4.5 all quadbike usersby gender by employment status

Mde Femae Proportionof maes Total

n= n= in each group n=
Employees 26 4 87% 30
Farmers 47 6 88% 53
Family members 15 17 47% 32
Other 2 2 50% 4
All users 90 29 71% 119
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Four userson the study farms were not farm owners, employeesor family members.
They were contractors and atechnical consultant employed by alargefertiliser
supplier. Contractors wereincluded in the study as they represent a high-risk sub-
population due to their intensivequadbike usage, unfamiliarity with customer farm
terrain, lack of task variety. They are dso by definitionoften called in to carry out
work that the regular farm staff would prefer not to do - further increasing their risk
exposure; for example, spraying weedsor doing fencing in remote and difficult
areas. With such tasksalong way from base, big loads of materialsarethe normto
reduce the number of return journeys. Onefactor in the contractors favour isthat
they are not generaly reliant on unfamiliar farm equipment as they arrivefor the job
with quadbikesas well suited to the specialist tasks asthey can afford. Spray is more
often carried on customised trailers than on small quadbike-mountedtanks that
destabilise the machine. Contractors quadbikes appear to be relatively young and
well-maintained by comparison to generd farm quadbikes that havelessintense use

Technica consultants were not identified as high risk by any other industry factions
in the consultation, but data direct from this group reveaed someimportant risk
factors. Most significantly, this population of userstravel between farmsin ordinary
road vehicles, but then when at thefarm, need to get to al parts of the property to
assess pastures, or check sick animalsetc in the case of aVeterinary speciaist.
Generdly thereis no practical aternativeto using whatever transport is offered by
thefarm. This may be on the quadbike as a passenger, or where the farmer does not
have time availableto take them, as the sole operator of one of the farm's quadbikes.

Therisk factorsfor technical consultants therefore include being the passenger of a

rider whose capabilitiesare unknown, riding on unfamiliar terrain, isolation and
using a vehicle that may be unsound.
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4325 Exposure

To gauge riding exposure, the subjects a so estimated average and peak hoursof use
per week. To maximise objectivity their impressions were checked against archival
sources, most commonly maintenancel ogbooks, work diaries from lambing/calving,
and the recorded kilometres and hours of engine time run on the quadbike consoles.
The annua exposuredatais most reliable, especially for those quadbikes
professionally maintained, as the machine-mounted devices recorded usage between
services which was then recorded on the job sheetsfrom the workshop. The annud
usage history was therefore readily verifiable. Maximum hours per week dataare
lessreliable, as users generaly had to cal culatemean hours per week from the annua

figure and then extrapol atefor the extraworkload.

Thefindings are shown by employment statusin Table 4.6. Typically we can see
that the farm owners spent less time normally during the year on the quadbike, but at

peak timeswould exceed the employees whose hours remained more cons stent.

Table 4.6 (Exposure) hours of quadbike riding per week

Mean hours per Max hours per

week (sd) week (sd)
Farmers 10 (6) 20(13)
Employees 16 (13) 17 (12)
Family members 4 6
A riders 11 14.5 (13.3)

Total exposure hoursduring the year were estimated by assuming a 48/52 year for
employeesand a50/52 for farmers. Peak periods of six weekswereincludedin this.

Farmerswere reportedly averaging 560 hours a year, employees 774 hours ayear.
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4.3.2.6 Age and experience of users

The meaen age of al userswas40.7 years. Contractorsand technical specidistsare
not shownin Table4.7 dueto the small samplesize.

Table4.7 Ageand experiencedf quadbike users

Mean age Y earsof experienceon quadbikes
Farmer 46 (SD 12 years) 14 (SD 5.5 years)
Employee 34 (SD 13 years) 9 (SD 6.7 years)
Family member 38 (SD 18.5 years) 11 (SD 5.4 years)
Total 40.7 (SD 14.8years) 135(SD 57 years)

In Figure4.20 the data are expressed by percentage, and this highlightsthe
preponderancect farmersin their 40s using quadbikes, and a so the absence of
employed quadbike usersover the age of 60. We can also see moreclearly that
family membersdoing most of the riding are either under the age of 20, or asimilar
ageto thefarmers— partners perhaps.

[6)]
&3

% 25

under 20 “\\\ '

8 o
s g
N »

40-50
50-60

Age in years

Figure4.20 Agedigtribution of all usersby occupation percentage

Of importanceto noteisthat well over haf (61%) of al quadbike userson the case
study farmsare over 40 years old. Comments made during the industry consultation
by older subjects suggest that quadbikes have extended working life for many older
farmerswho might otherwise have stepped away from an activerole. It doesnotin
this sample, however, appear to have extended the life of employees.
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The high proportion of family membersunder the age of twenty years using
quadbikes highlightsthe importance of youths and studentsin the workforce.

4327 Training

Trainers commented that new riderstypically had problems with the degree of
weight-shift needed, especially at low speed. Reading the route ahead and using
body massin conjunction with sensitivethrottlecontrol is needed to counter
depressionswhen traversing lopesand Active Riding isessential for stability in
these situations. An experienced farmer, now retired, commented that the quadbike
appearedto 'fall between normsaf expectation' for those whoseintuitive base had
been built on two-wheder motorcyclesand utility trucks. The quadbike was neither
one nor the other, and as such required careful re-learningasit was too capable of
crushing the body if treated like a motorbike, but would not dide beforeit tipped -

unlike a utility truck.

A very low reported uptake of formal trainingis shownin Table4.8. Anecdotal
evidencefrom the study suggests that there has historically been a perceptionin the
industry that the quadbike is an innocuous and very smpleform of transport, not
requiring good balance as atwo wheedler does, or accurate senseof distanceto the
corners— aslarger tractorsand 4WD trucksdo. Possibly asaresult of this

perception paid training courses have therefore not been seen as necessary.

Table 4.8 Quadbike training received by type

Sf taught  Informaly taught  Forma n
by experienced course

rider
Farmer 50 4 0 A
Employee 22 4 3 29
Family member 22 10 0 32
Total 94 18 3 115




4328 Adherence to manufacturers guidelines

The machines all come with manualsand stickers already fixed to the machine that
advise on: maximum loads, safe anglesof dope, the carrying of passengersand
variousother limits specific to the machine make and model. Overwhelmingly the
riderssaw them asirrelevant - 96% had either read and then largely disregarded them
or had never found out what the recommended safe limitswerein thefirst place. The
prevailing attitude was that such guidelinesdid not apply to them as they had bought
thevehiclefor quitedifferent purposesto those assumed by the designersand writers
of the manuals.

In only two cases did ridersclaim to be using the machineswithin the recommended
guidelines. Typical commentsin responseto the question ™ are you aware of the
limitsof operation stated by the manufacturer' were:

Yesbut they don't apply to New Zealand conditions- what we actually use themfor. |
bought it for moving dogs and musterersand to pull a car trailer withfirewood - so they

don't apply.
Yesthey're writtenall over them, but we'd be dysfunctional i f we followed them.

Yeshbut we exceed the loading ones. One less spray run by overloading allows one less
handling of a hazardouschemical.

Yesbut (they are too simplistic),working out the maximum dopeit can really handleismore
complexthan just taking a single figure froma manual.

But we already knew you couldn 't take themoff the tracks, so we ignorethe guidelines
especially the passenger stuff: \Whenwe are mustering we go up the hill 3-up (rider plustwo
passengers),drop 2 off to walk down mustering. We couldn't do it any other way now.

Yes, plenty of stickersand szuff in handbook as the machinewas bought new. Towing and
front end weight limits made sense but | don't always abide by them. Spray tank (is)60L
(which)exceedsweight limit, and we have towed more.

Yes (weknow the limits), but then we exceed them. | know the actual limitsfor me and the
machinethroughtrial and error.

Read the stickerswhen | got it but ignorethem. Its just common sense when you get to know
the machine.

Amaware but don't obey them. Stickersare now unreadableanyway.

Yes, but | use common senseinstead.

Yesbut not relevant to us.

Yes, but (thelimits stated are) just to safeguard the companies. You exceed them, but within

safe limits. Not possible to leave quadbikeslying around underused. Have4 dogsto fit onit
but they get off whenit looks hairy - leave metoit.
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Typical comments from those who stated that they were NOT awareof al the
manufacturers recommendati onsincluded:

There's no stickerson it now, but they wouldn't apply anyway becausethat's not howit's

used.

Read it all but took no notice.

Read the relevant bitswheniit arrived - not much bearing on my actual later use. You HAVE

TO carry passengersfor example, so no pointintrying to avoid it - just do it safely.
Amaware of only what's written on racksfor Kgs.

| know the stickersarethere - but not what they say.

Onlywhat | learned whenthey deliveredit and did familiarisation.

No, apart fromthe no passengersand not on paved surfaces.

Not aware of speed or terrain limits-just loading.

Plenty of stuff in the handbook but don't know any of it off hand.

I liketo work out capabilitiesof machinesfor myself.Don't pay attention to published ones.

It wasan " old machine so no manual” came withiit.
Didn't read limitsmaterial as|'ma fonner engineer and liketo work it out myself.

Dealer didn't run through these when it wasdelivered - but | know thereare some

(guidelines).Can't remember what they say frommemory. Stickersare3/4 covered in mud

now - and they are only there for the manufacturersto legally cover their arse anyway.

There would therefore appear to be strong evidence of aconceptua mismatch

between the design intent and the purposes for which the machinesare actually used

on New Zedand farms.
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4.3.2.9 New rider induction

In theindustry consultation it was emphasised by the Agricultural Training
Organisation (AGITO) that induction of new staff isespecially important onfarms as
each farmenvironmentis unique. Those running family farms may also have had
little or no experience of workingon other propertiesduring their livesand the
systemsthat have evolvedin thisisolation can beless predictablefor newcomersasa
result. Unlikeworkersin larger workplaces, farm staff do not typically havethe
luxury of colleaguestoturntofor help. They are reported by Federated Farmersto
generally operatein isolation from shortly after arrival.

Theimplicationsof thisfor thedesign of quadbikesis that the machinesneed to be
suitably error-tolerant if intended to be used in an environment where alarge degree
of learning on thejob is expected.

The quadbike userson the study farms were asked what they did for new staff
regarding quadbike induction training. Systematic corroboration of their responses
was not possible within the confines of the study as beyond the farm map handed out
to staff no other material was recorded, and no objective measuresavailable. Data
were collected from 50 of the 53 farms. In the three outstanding casesthe
respondent had no supervisory element in their job and so no experienceof inducting
new riders.

Thefindings were coded under 20 headings, and each of these coded under one of

three different strategy types.

Strategy Type Approach

Primary Inherent risk reduction through re-design

Secondary Acceptanceof risks and measurestaken to counter these
Tertiary L CE considered inevitable, measurestaken to minimiseharm

The 20 groupings arelisted and explained briefly in the Table 4.9. A mean of 1.9
distinct strategies wereidentified per farm.
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On only 22% of farmswas competence to operate the quadbike on the actual terrain
reportedly assessed before being allowed to work independently. In one case out of
the 50, was no guidanceat al offered. Thefarmerssimply stated " Thisplaceis
worth $2.5million. Anyonel picked would have enough brainsto protect that
investment - and would therefore have enough brains to know whereto go on an
ATV."

Table4.9 Induction strategiesreported for new ridersto thefarm

Strategies Respondents Strategy

(m) __type
2 3

Told to stick to tracks 28% (14)

Given amarked-up map showing features, hazards and no-go 28% (14) *

areasthat may not be obvious

Required to demonstratecompetenceon the quadbike on the 22% (11) ®

terrain to be worked

Given afamiliarisationtour of the farm 20% (10) *

Told towak if unsure 20% (10) %

Would only employ someonewho already knew the placeand 14% (7) &

the equipment

Money has been spent improvingtracksso new ridersnow don't  go (4) *

need detailed briefing

Toldtoinitidly stay on theflat and tracksand build up to full 8% (4) *

terrain coverage gradually

Assumption made that anyone bright enough to run a farm will 8% (4) n/a n/a n/a

also be bright enough to safely use the quadbike without any

guidance

Familiarisationgiven on the specificbike and its maintenance 6% (3) =

needs

Told to keep speed down 6%(3) *

Detailed training given in the specifichigh risk tasksto be 6% (3) &

undertaken

Told to stay out of thegulleys 4% (2) *

Told to stay off the hills 4% (2)

Givena buddy until competent 2% (1) *

Job would be designed so that newcomer wasn't required to do 2% (1) *

high risk quadbike work

Given a hedmet and supportedin wearingit 204 (1) *

The subjects who suggested that no guidance a al should be offered on hazardous
sections of the property explained that the processof drawing attention to specific
hazardson a map could wrongly imply an absencedf hazardsin other areas. On
some properties- such as bull farmswhere the animals could gouge out sections of
track overnight, the concept of predictably safe and unsafe sectionsdid not apply.
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No respondents mentioned any standardised approach, source or publication, for
examplefrom Federated Farmers, OSH or ACC, on how to handleinductionin order
to protect themselvesand their staff. No respondentsoffered or referred to any
documentsof their own - other than afarm map. There was nothing elsein writing
that might be used to informand direct new staff about hazards, farm policies, their
rightsor their legal responsibilities under Health and Safety Law.

43210 Personal Protective Equipment (PPE)
Designersof vehiclesclearly have to make basi ¢ assumptionsabout the personal
protectiveequipment that operatorswill be using.

Ankleinjury from getting off quadbikesonto lumpy ground isonerisk areathat
appears to have been acknowledged and trandated into behavioural changefor the
riders. Around half - 52% - say that they consciously wear boots with ankle
protection when riding, as shown in Figure4.21 The 11% who claimed to wear
hel mets predominantly also stated that these were for use when on road surfaces -

such as when travelling some distance between farm blocks on public roads.

Boots and

Boots, but eye Other
gumboots ~ protection 39,
when wet b

6% A l\\

Boots and ~ Boots only
helmet . 52%
11%
Nothing
21%

Figure4.21 Persona Protective Equipment (PPE) worn
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The epidemiological study reported in Chapter Threefound that airborne debris was
theinjury agentin 5%of thecases. Interestingly, 7% werefound in the Context
study to use eye protection, presumably having learned the costsof neglectingthis
through experience. In addition to thefindingsshown in Figure4.21, it was also
reported that 10% routinely wore overalls when riding.

154



4.3.3 TheQuadbikes

4331 Introduction

Thefindings reported in this section on the quadbikesin use consider the age of the
machines, state of repair, degree and type of modifications, makes, drivetrains, and
distribution of machines by farm type. Dataon extent of use per year expressedin
hours and kilometres, and the ancillary implements used with the quads, are also
presented and briefly discussed.

Farmerswho chose to not use quadbikeswere a so interviewed on their rationalefor
thisdecison. ACC g&ff in the South Idland spoke of a discernible move back to
greater use of two-wheelerson large properties.

Typical of thecommentswere those of a South Island sheep farmer who used a
utility truck for feeding out asit offered shelter, was more stable, took a bigger load
and cost littlemore for abasic manual modd than was being charged for alarge
quadbike. The advantagesalso included inherent safety featuresas hisyoung
children wereless motivated to try and driveit as they could not reach the pedas and
seeover the dashboard at the sametime. He aso used atwo wheder motorbikewith
acarrier rack on each side, to traverse the steep hillsidesusing the sheep tracks
which would be inaccessibleon aquad and carry up to 12 dead lambs. At $6000, it
was about hdf the price of aquad. Again, heliked theinnate safety feature of the
machine being too big for the children to easily experiment with — their legs could
not reach the ground when seated. If they tried to useit in hisabsence, ashis
neighbours children do with their quads, the two-wheder would fall over first.

4332 Ageof quadbikes

It isestimated by the New Zealand MotorcycleDistributorsAssociation (NZMDA,
2001) that there are 70,000 quadbikescurrently in usein New Zedand. The
machines on the study farms however had amean age of 4.5 years, (SD 34) - with
the oldest still in regular use being 2 1985 modd (17 yearsold).
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Figure4.22 Early modd 250cc Kawasaki

The manufacturersstate that they 'expect quadbikesto last about seven years
(Personal communication, Grise 2002). However, Figure 4.23 shows that of the
vehiclesexamined, 17% (11,500 machines or thereabouts) were eight years or older.
Seven years of ageistherefore approximately 83rd percentilefor life span rather than
the 95™ or 99™ as might be expected.

Timein useis sgnificant as after the warranty period of three yearsfew are serviced
professionaly, and quadbikes have no mandatory check on fitnessfor purpose a any
age- unlikeregistered vehicles.

Years of age

Figure4.23 Age of working quadbikes
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4.3.3.3 State of repair

Thefitness of purpose of machinesin serviceisclearly aprerequisitefor safe and
efficient performance. In the absence of a mandatory annual or six-monthly
condition check as existsfor carsand other registered vehicles, quadbikesneed to be
of adesign that maintains minimum standards of safety without professional
intervention. Theam of this section of the context study was to establish whether
critical standardsrelating directly to handling, and therefore L CE avoidance, were
being met.

The Otago focus group findings suggested that they would consider it unusua for
farmersto conduct daily maintenancechecks on quadbikesin that region; they are
treated morelike cars ("'who checkstheir Toyota beforethey jumpin to go to
work?") than tractors (grease points and oil do need to be monitored every few hours
of work to avoid damage). Cars, however, have their mandatory teststo passand a
reminder is sent to the owner, resulting in checks and repairs being done to ensure

minimum fitnessfor purpose.

In the absence of a mandatory system, or equivalent motivators, many quadbikesare
simply ridden until enough faultsemerge to justify takingit into town to be repaired.
In theinterim, it will be not fully functional,and its faults may not be apparent to the
infrequent user — especialy if they do not take the time to check it over beforeriding.
In particular, quadbike brakes quickly loose effectivenesswithout regular attention;
unbalanced braking performancewhen slowing for corners, and handbrakes can
become so slack asto be incapable of holding the machine on a slope.

Women on the farms were reported (by the focus group men) to be more sensible

about quadbike use generally, including maintenance.

Some 69 (mean age 4.6 yrs) of the 70 machines used on the 53 study farms were
given abasic check against a set of factorsthat were seen by professional quadbike
engineersto have significant effect on saferiding. Thesefactors were: tyre
pressures, tread depth, whedl bearing adjustment, head race adjustment, suspension
wear, and park brake effectiveness.
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Figure4.24 Inspection of front wheel bearingsfor wear

Twigting or cracking of the towbar and attachment structure was a so checked for.
Such signs commonly indicatethat extreme loads have been towed and rolled - the
torsion from which may well damagethe chassisof the quadbike.

Hand/park brake testing method wasfor the machineto be stationary on aflat hard
surface, with brakefull on and theequivalent of a25kg force (250 newtons) applied

horizontally to the rear rack.

Some 60% (41) of al machinesfailed on oneor moreof the six tests as described,
and 12 of these machines (mean age 6.75 years) failed on three or more tests.
Twenty elght machines passed thefull set of tests. The most common failureswere
dueto excessiveplay - in the head race of the steering and in the whed bearings.
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Figure4.25 State of repair - all machines

Of the machinesover three years old — and hence out of the warranty period, 73%
failed at least one test. Figure 4.26 shows that the pattern of failure remains
reasonably consistent with excessiveplay in the steering head as the most common
problem. The older machinesare generaly lighter and more obviously unsuitablefor
heavy loads and towing, which may explain thelower figurefor towbar damage and

heavily worn suspension.
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Figure4.26 Stateof repair - machinesover three yearsold
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Asreported in the previous section, there are probably more old quadbikesin usein
New Zedand than thereare currently believed to be. With no mandatory checkson
condition of the vehicles, the oldest 10-15% arelikely to be in poor statedf repair.
In thisstudy, machinesover theeight yearsold (n=9) - reported asthe average
retirement age by the NZMDA - failed 46% of all tests.
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4334 Modifications

Machinesused for the purposefor which they were specifically designed should not
need modification by the purchasers. A clear advantage of designsthat do not need
changing, post-sale, is that features can be integrated and the design can be tested as
wholeto ensure safety concepts are not corrupted. Theaim of thissection of the
context study wasto examine: the extent to which quadbikesas sold in New Zedand
matched the needs of the farming community, what changes were made where the

designsfell short, and what if any specific risk factors these changes may introduce.

Almost all (96%) of the machineswere modified from theform in which they were
sold. Somewere temporary, such as a mechanismusing baler twineto change gear
rigged by arider with alegin a plaster cast. Most however were permanent and

changed the performancecharacteristics of the machinein arollover substantially.

Figure4.28 Home-made ply sheet dog tray
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Figure4.29 shows the most common modificationsto be bullbars and the addition of
asmal platformfitted onto an existing rack (dog tray) for the dog to stand on.

% of quadbike:

Modifications
Figure4.29 Modificationsto the quadbikes

The270° bullbars protect the quadbike on the front and sides, predominantly from
damage caused by contact with gates and animals. In arollover however this
accessory increasesthe chances of crushing injury through the application of a point
load to the body through the tubing as the vehicle tips through 90 degrees. The
design concept of the quadbike isthat it haslarge diameter rounded curved surfaces
sothat in aroll therider gets hit by blunt surfaces that will cause general bruising
through a dissipated force - rather than puncturing/fracturing/trapping through
greater point loads (personal communication, Cooper-Smith 2002). The addition of
bullbars and racks - often fitted by the dealerson new machinesas desirable
accessories - clearly worksagainst this concept.
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Figure 4.30 Hondafitted with extended mudflaps, 270° bullbars and a custom-made
weather cover using heavier gauge tubing than the retailed versions

Having to heavily modify accessoriesor maketheir own to fit can lead to some
poorly performing and al so dangerous solutions. Hazardous sharp elements were
discussedin earlier sections, and another example are QuadPods. These are three-
sided weather screensfitted onto most machinesin Southland, Otago and other
Southern regions which experience alot of harsh weather. Dust inhalation problems
are reported as a negative pressure zone forms behind the screen, with eddying air
and debrisswirling around the face of therider. Dust also collectsthickly on
surfacesobscuring displays. Thiswould have been evident in wind tunnel tests had
QuadPods been developed as an integral part of the quadbike design.

4.3.35 Trailersand other implements used with quadbikes

Very few of the cases analysed in Chapter Threereported theinvolvement of a
trailer. Industry consultation with Federated Framersrepresentativesinvolvedin
sheep operations suggested however that the (problematic) use of trailerswasfar
more widespread than these low numbersimplied. Thissection of the study
therefore sought to establish the extent to which trailerswere used in conjunction
with quadbikes, and whether there were any generic task-specific risk factors linked

to these.

It was found that 46 (87%)of thefarmsused at |east one lightweight trailer as one of
the three main implements, and the designs varied greatly. The mgjority of farmers

had either made their own light trailersor had heavily modified the onesthey had
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bought. In six casesfarmers reported using the heavier car trailersbehind their quads,
mostly for moving building materials. Theindustry consultation with farmersand
suppliersin the South Idand revea ed that in intensive sheep farming operationsthe
trailerisrarely detached from the quad.

As shown on figure4.31 the most common usesof thelight trailers werefor moving
small animalsincluding dogs, and shifting maintenance gear, such asfencing tools

and supplies.
Carting
firewood
5% other
| 4%
Feeding out Moving calves /
11% T
lambs
Moving dogs Azt
16%
Maintenance
22%

Figure4.31 The purposesdf light trailers used with quadbikes

Inherent risk factorsinvolved with towing were reported to be: altered dynamics
resultingin critical lossof traction, failureto alow for the extrawidth when towing,
jacknifing while turning too hard when chasing stock and extreme muscul oskeletal
loading when attaching or detaching thetrailer.

Other trailed implements commonly used were rush cutters, fertiliser spreadersand
cdf feeding tanks.
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4336 Roll-Over Protective Structures (ROPS)

There is a continuing debate on the use Roll Over Protective Structures[ROPS], and
whether they act as protective devicesor injury agencies. OSH are undecided, and
have taken the unusua position of publishing guidelineson good practicein their
design and fixing (OSH, 1998a), without actually endorsing their use.

The study did not set out to produce conclusive dataon the effectivenessor
otherwisedf thisinterventionin preventinginjury, but useful data were obtained on
why some farmers so adamantly support ROPS, while others oppose them, to further
inform the debate.

It was positively identified that the machines on the study farms had ROPSfitted in
20% (31) of cases. Thetypes are shown in table 4.10, there may have been more
actualy in use on machinesnot seen.

Table4.10 Roll Over Protective Structures - types used

ROPS type

n
Rear mounted - T Bar 13
Rear mounted — unspecified type 8
Rear mounted - 'staple’ or 'soccer god' shape 5
Front mounted (just high enough to protect 1
handlebar mounted instruments)

Other or unspecified 14

Tota 31

The T Bar islighter than the staple or soccer god shape and allowstherider to bale
out in 'backwards and a a 45 degree angl€, which isasgnificant advantageasit is
(anecdotally) the direction intuitively taken by riders. Thereisno published research
to support this however.
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Figure4.32 Home-made T-Bar ROPS

Thefollowing Table, 4.9, showsa summary of the for and againgt’ comments
regarding ROPS by dl taking part in the context study, both current riders on farms
and other interested industry parties. Further researchis neededin thisarea, but the
study questions posed need to extend beyond the debate on rider protectionin a
rollover, to include the ROPS as part of awider systemof daily use. The ROPS
serve as a mounting framefor lights, tools and westher protection; they aso provide
auseful meansof levering up-turned vehicles back onto their wheels. Absenceof a

systemsapproachin any such study would severely limit its practicality.
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Table4.9 Summary of commentsin favour of, and against, the use of ROPS

In favour of ROPS being available:

Against ROPS being available:

Wherethetipisvery slow and to the side, riders
report being able to stay with it confidently
knowing that theroll will be arrested. There
appearsto beagroup of users who are convinced
through personal experienceof the value of

ROPS for them in this particular situation - and
with their particular machines.

Inasideroll, the ROPSisreported to generaly
diginand arrest further movementin any
direction. In hill country this may well savea
long walk to retrievethe machinefromagully.
Damage to machinemay be reduced. If in an
exposed |location on a big station theloss of
transportin poor weather with no
communicationsto base could compound hazards
further.

In arearward flip, the ROPS i sreported to offer
more time to bae out, as the quad sits up on the
ROPS beforerolling back.

TheT Bar ROPS especialy is reported asan
excellentlever for putting the quad back oniits
wheelsafter arollover. Lighter ridersmay have
troublerighting the newer heavier machines
without some leverageto help, and may haveto
makeit back some mileson foot with injuriesif
machinecannot be used. Someridersoperating a
lotin margina hill country with ROPS reported
rolloverswithout injury or damageto be aregular
enough occurrence that they nolonger viewed
themas Lossof Control Events worthy of
mention or avoidance.

Rear-mounted staple ROPS can obstruct the 'bale
out' route stopping the rider from rolling clear so
easily, or alowing them to get crushed between
the tube and ground..

Theraised centreof gravity of the machine
produced by adding the ROPS increases
instability and the possibility of rolling.

When it doesfinally roll in arearward flip the
frontend of the quad is driven into the ground
from agreater height when a ROPSisfitted,
resultingin extradamage to thefront of the
machine.

Wheretheroll isin the forward direction and
abrupt enough that the rider is thrown clear of the
protected zone defined by the rear-mounted
ROPS, ridersare concerned that the ROPS tubing
iscapabledf inflicting point load damage on the

body.

Fitting ROPS sati sfactorily onto machines may
be getting more difficult dueto thetubing of the
chassisframesnow beingless substantial toward
therear of the machine. Thereare reports of
ROPS being bolted onto racksinstead of the
frameasaresult. Shouldaroll occur, racksare
very likely to be damaged to a point of needing
repair or replacement.

There werereportsof head strikeson the tubing
when using front mounted ROPS or cage ROPS
with front-mounted members.

Therearereportsof the ROPS snagging on
overhead obstructionssuch as brancheswhen
operatingin wooded and grazing areas being
cleared of trees. Thesewere with rear fitted
ROPS wheretherider migudgesthe clearance
needed or smply forgetsthe structureis there.




4.4 Discussion

The am of the context study reported in this Chapter was to gain an understanding of
the natureand functional requirementsof the work systemswithin which quadbikes
operate on New Zedand farms viaincident-independentanalysisof the systems
including: the tasks, the users and the machines.

Semi-structuredinterviews and focus groups were principally used to explore the
characteristicsand dynamicsof quadbike use at severa differentlevelsof the system
fromindividual rider to Government agencies and regulatory bodies. The Context
study data were built iteratively with a number of stagesto theinterviewing -
increasing from highly exploratory to specific on-farm analysis as system
understanding was compiled.

A particularly important level of datato collect related to risk factorsin the Social
Environment. Suiciderates are high amongst farmersin New Zealand (Langley &
Stevenson, 2001), and stressgenerally has been identified asafactor in vehicle
incidents (Lagardeet d., 2004) and farming—specific studies (e.g. Simpson et al.,
2004). The pervasiveinfluenceof sustained low income on health outcomesthrough
variousmechanismsis an established (Susser & Susser 1996; Krieger, 2001) though
sometimesoverlooked (Pearce, 1996), tenet of traditional epidemiology. The context
study methodology therefore provided, in combination with the investigations,
insights into these mechanismsas they relate to quadbike LCE. It was clear from the
findingsof Chapter Two that the knowledge gap was substantial in thisarea. These
factors hed not been covered either by the macro level epidemiologica studies nor
the more detail ed i ncident-specificinvestigations conducted by the Department of
Labour. Further studiesalso need to include enquiry into the existing mechanisms of
positive changein the farming communities. Thelimited work donein thisarea
proved encouraging (Barnett et al., 1996), illustratingthat effectiveleadership may
naturally emergefrom any level infarming, as inindustry (Blewett, 2002).
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Thefindingsdiscussedin this Chapter suggest that there are significant enough
differencesin thetasks and the rider populationfor serious attention to be paid to the
design mis-matchesarising.

Primary usageon New Zealand farms wasfound to be dominated by mustering and
other tasks that required substantial modificationof the quadbike design, and /or use
quitedissimilar from recreational riding. Spraying, building maintenance, fencing,
hauling firewood, feeding out requirethe carriageof heavy, shifting, awkward and
angular loadsinconsistent with a recreational vehiclethat isdesigned to be actively
ridden (using human weight shift) and assumed to periodically roll without serious
damageto machineor rider. The modificationsmade tend to reduce stability and
handling performance, and increasethelikelihood of serious punctureor fracture
wounds. In most casesthe potential for entrapment i s also raised by the additions
made.

Further investigationis needed to establishin detail thelegal obligationsof
designers, manufacturersand suppliersof ancillary equipment used in conjunction
with quadbikesin New Zealandfarming. The system of ensuring the overall fitness
for purpose of ensembleswas clearly not working well enough at the timeof this
study to match the expectationsof users.

Interesting but dangerousconflicts also arise when traditional systems, devel oped
before the quadbike era, are merged with thislater formof delivery. For example,in
theuse of loops of polypropylene-typetwinefor holding balestogether which are
then delivered on aquadbike - avehiclewith exposed moving parts. Thisform of
mismatch requires attention in any further study as reportsof near missesand actual
harm to hands and feet are numerous.

Inexperienceand lack of confidence addsto therisksfor tasks such as firewood

hauling, and the light feeding-out of small traditional bales, which are reported to be
often allocated to family members or visitors.
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Thefindingsof the context studiesindicated that the New Zealand farmers
interviewedidentified so little with the design intentions of the manufacturersthat
that they almost universally disregarded the user guidelines. "Yesbut they don't
apply to New Zealand usage - need to carry passengersetc - it's what we buy them
for' (Northland Farmer). Thereis also suspicion that the conservativelimitsin the
manualsand on the stickers are set by corporate lawyers protecting their company in
the highly litigious US market, rather than by engineerswho tested the vehicle.
"They aren't real what they say — I've gonebeyond and they haven't bitten me. Put
extraloads on etc and you [just] have to make practical adjustments”. Thisfarmer
hastypical views, but hisuse of the quadbike wasextreme. He showed the
researcher acar trailer that he said he used for moving regularlyfor loads of upto 2
tonneof bagged cement. This 2 tonne load would be 7-8 timesthe weight of the
quadbike, but still withinthelegal limit of 2.5 tonnesfor an un-brakedtrailer -
highlighting the dangerous extent of under-regulationthat persists.

A number of thefindings support theidea that quadbikesto be used on farmsneed a
greater degree of designed-in error-tolerancethan they currently have. Seventy
percent of theriderson the study farms were farmers or family members, rather than
employeeswith rulesto follow, and none of them had had any formal quadbike
training. Strategiesfor safely introducing new riderswere consistent with this
approach, with less than 10% of the study farms seeking to address hazards at source
through primary prevention methods. Safe and effectivemethodsof use would
idedlly therefore conform to prior learning stereotypesand be highly intuitive -
whichisnot the case. Maintenance standardswerefound to aso below, adding to
further the extent to which the onusis placed upon theindividual rider to adapt to
hazards as they present.

Asaresult of not believing that the manual relatesto their usage patterns, and
moreover considering the guidelineslaughably conservative, the capabilities of many
quadbikesin New Zealand appear to be determined mostly, if not entirely, by tria
and error. Whileit may betruethat "'it isonly by making errorsthat you learn skills™
(Rasmussen, 1985) and that indeed, failureis a necessary ingredient in a healthy
system, (Hollnagel, 2005), these have to be survivablefor the skillsto be acquired
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and gpplied. Theobjective of the exercisemay therefore not beto entirely eradicate
all future occurrences, but rather to bring the cost of thesefailures within an
acceptablelimit whereby they no longer outweigh the long term gainsfrom the
lessons|earned (Perrow, 1984).

Greater error-toleranceis a so needed when steering at speed on unpredictableand
probably lumpy grazed terrain. The rider needsto be ableto divide attention to
monitor stock movement as well as monitor the routeahead. This presentsafunction
allocation conflict. A prerequisitefor the Active Riding of motorbikesis the dmost
continuous perception and processing of information about the route ahead —
allowing anticipatory shiftsof body weight to counter forces from theterrain. At key
moments of peak acceleration and turning when circumstancesfor arollover event
are mogt favourable, attention will tend to be on the animal being headed - not the
micro terrain in front of themachine. Thisisacritical mismatch. With recreational
North American trail riding as described by Delisle (1988), thereis no innate visual

distractioninvolving animalsfor riders.

Despitethe view of manufacturersthat the way quadbikesare used in New Zealand
is unique (Cooper-Smith, 2004), there may be an argument for more consideration of
farming needsin futuredesignsinternationally. Rodgers(1999), in histelephone
survey of 500 riders across the USA for the US Consumer Product Safety
Commission, found that half reported using their machines at least some of thetime
for farming and ranching tasks as well. These, and other non-recreational uses, had
increasedin total from the 52.5% recorded during their 1989 survey to 73.7% ten
yearslater. If more machinesare being bought for significant amounts of
occupational use on farms, then the designs emerging should reflect that.

Further studies are needed overseasto establish whether the key task of mustering

and moving stock identifiedin New Zedlandis similarly critical for other
occupational users such as the farmersand ranchers mentioned by Rodgers.
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Thefindingsof thisstudy indicateclear differencesin the age of the two populations.
North American rider populationsarealot younger. Rodgers (1999) found four fifths
of USridersin histelephone survey of 500 usersto be under 45 years of age. Legare
(2002) in hisstudy of off-road injury events, reportsthree quarters of the quadbike
and snowmobile-using population (in persona communication he advisesthat they
use the same trail sthrough the year with one or other machine depending on snow
conditions) to be aged between 20-39. By comparison, 61% of New Zedland riders
in thisstudy were over 40.

The ability of older ridersto master the quadbike may be hindered not only by the
genera age-related declinein cognition, but for those who have had alifetimeon two
whedlersor light 4wd utes/landrovers thereis a so the need to un-learnentrenched
patternsand affordance assumptions. Asoneex-farmer put it, the quadbike "falls
between norms of expectation.

Asaso noted by Rodgers (1999), engine sizes have increased steadily sincethe
1980s. Rodgersreports machinesover 300cc representing 9% of the market in 1989
and 40% ten years|ater.

Thefindingsof this context study suggest that the designersof theincreasingly
powerful, heavier machines are not addressing the desgn mismatchesas perceived
by occupational users. None df theriders on the study farmsidentified more power
asaneed. Better stability, handling and protection in arollover were requested
instead. The subjects reported that the increased power and weight was actually
aggravating these problemsin many cases, with heavier handling, greater instability
and morerisk of entrapment. The advantagesdf extra power and weight may of
coursebe entirely in keeping with identified wishesin the recreationa market.

New Zedand representativesof the manufacturersstated that Honda at |east were
responding and restrictingthe importation of larger machines (personal
communication, Cooper-Smith). On further questioning it was revealed that the
reason for this was not user safety, but the cost effectivenessto Honda of honouring
the quadbike three year warranty. "' People blow them (clutches) out by trying to tow
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too much — thinking that at 650cc it should be ableto pull anything™. The marketing
of theselarger machineswith 'all the grunt you'll ever need' to quotefrom arecent
advertising campaign, clearly encourages such mismatchesto occur where the user
believesthey have alight tractor aswell as a nippy form of persona transport. The
name All Terrain Vehicle, isclearly an unhel pful misnomer in English speaking
countries. The French version, VehiculeTout Terrain, similarly.

Thefindingsin this study on the replacement vehicleimplicationsand what it would
cost to replace quadbikeson thefarms studied clearly demonstratethe value of this
type of machinein modern New Zealand farming. After twenty yearsof assimilation
there may now be as many as one third of farmingenterprisesin thedairy and sheep
& beef sectorswho believe their commercial viability to be reliant on having a
powerful quadbike. For thesefarmsone relatively cheap vehiclecan, 'at apinch’
carry out awide array of tasksthat would otherwiserequire an extracapital (400% -
700%)to buy extravehicles. A clear danger isthat the sole vehiclewill be operated
to the limits of its capabilitiesand beyond on aregular basis.

ROPS arethe one significant safety intervention that farmers have attempted to
implement since theintroduction of the quadbike. In Chapter Two the reasoning
behind the very substantial legal resistanceof the manufacturersto ROPS was
discussed, but thefindings of the ssimulation studieshave failed to convinceall of
those using quads on New Zealand farmsthat they should be abandoned. The
anaysis presented in this Chapter showsthat for those userswho (dueto their
persond riding style or tasks) experience only dow speed rollsto the side, there may
indeed be only benefitsfrom having ROPS fitted.

OSH have acknowledged this by resisting pressure from the manufacturersto ban
ROPS outright, and given farmers not only thelegal option of fitting themif they
wish, but also formal Guidelinesto assist them do it to agood standard of
engineering. Itissurprising, inlight of this, that alternative design concepts that
afford the protection required, without the high-speed impact drawbacks, have not
emerged.
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45 Conclusions

In this Chapter the context of quadbike use on New Zedand farms, including the
functional requirements of the tasksrelating to the quadbike were discussed. The
research al so generated findings demonstrating fundamental, and potentially
hazardous, mismatchesbetween the designed intent of the machinesand the
functional characteristicsrequired of the machineson New Zedand farms,

Significant gapsin knowledge have been addressed. This study established the range
of tasksfor which quadbikes were being commonly used and theintrinsicrisk factors
associated. Conceptual-level design mismatcheswereidentified. Prior to thisstudy
there were no researched estimates available of the numbers or characteristics of
quadbike userson farmsin New Zealand, nor the uptakelevelsof quadbikes per
farm. These gaps were addressed.

Thisstudy also providesasufficiently clear description of the context of farm usein
New Zedand within which investigated L CE are taking place, for future researchers
and thosein other countriesto be able to draw comparisons more confidently
between this research and their own.

Thisstudy provided insights that informed the next stage of the research reportedin
Chapter Five - investigations of LCE; both through assisting interpretation and in the
iterativerefining of interventionsto ensure that they fitted withinthe syssem asa
whole.
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