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• Work-related deaths in agriculture are a key concern for 
WorkSafe Victoria (WSV)

• In 2016, Australian agriculture represented <3% of the 
workforce, but 21% of work-related deaths23

• January-June 2020, there were 33 deaths on Australian farms 
(10 in Victoria)1

• 46% of farm deaths (over 18 months) were associated with 
quad bikes (22%), tractors (13%), Side-by-Side vehicles (8%) 
and motorbikes (3%)

• 89.3% deaths were males; >50% were aged over 50 years

• Quad bikes (also known as all-terrain vehicles) are used 
increasingly in modern farming

• Quad bikes have a narrow wheelbase and high centre of 
gravity – inherently unstable on uneven terrain
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Introduction
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Objectives & 
method

Objectives
• To identify initiatives to prevent fatalities related to use of farm 

vehicles

Method
• Rapid global desktop scan (Google, Google Scholar)
• Supplementary targeted scan on quad bikes with rollover protection 

and seatbelts

Inclusions 
• All deaths related to use of farm vehicles – quad bikes, tractors, Side-

by-Side vehicles (SxS) - with focus on rollovers and run-overs
• All relevant interventions – protective/safety equipment, behaviour 

change campaigns, programs, strategies, regulations
• Evaluation of initiatives and costs, where possible

Exclusions
• Deaths from other causes (e.g. falls, poisoning, suicide)

Timeframe
• 4-6 weeks duration
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• An Operator Protection Device (OPD) is a structure designed to 
form a protective space between the vehicle and the ground in 
the event of rollover, with the aim to prevent or reduce rider 
injuries incurred due to crushing or asphyxiation. OPDs can be 
installed on quad bikes. 

• A Roll-Over Protective System (ROPS) generally incorporates an 
OPD with additional operator restraints, such as seatbelts, to 
ensure that the rider remains within the protective zone during 
the roll or crash event.6 ROPS are commonly used on heavy 
vehicles such as earth-moving equipment and tractors; and 
side-by-side vehicles (SxS). 
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Protection devices on farm vehicles



Most preferred Elimination: may not be feasible as farm vehicles are 
essential equipment

Substitution: use a more stable, less hazardous vehicle,
such as a Side-by-Side vehicle

Engineering controls: any device or equipment 
installed on a farm vehicle to protect the driver/rider in 
the event of a rollover or run-over; including OPDs, 
ROPS and other devices

Administrative controls: training, incentives, 
regulations

Least preferred Personal protective equipment (PPE): helmets

A strong safety culture in farming underpins all control measures

Hierarchy of control measures



Photo by david henrichs on Unsplash

• Initial outlay for drone 
is significantly higher 
than for a quad bike

• Weather and internet 
reliant

• Prone to damage from 
bird attacks

• Operator exposed to 
sun and stiff neck
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Elimination

• Drones are increasingly used in agriculture 
to map and monitor livestock or crops3

• Drones require less time, effort, manpower 
to complete tasks4

• Drones eliminate risk of accidents on farm 
vehicles; can be used in inaccessible or 
dangerous areas (e.g. steep terrain)

• Cost-effective: monitoring data collection is 
cheaper than satellite

• Easy to use: no license required; app-based 
software is easy to operate

https://unsplash.com/@davidhenrichs?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/drone?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Photo by Alec Favale on Unsplash
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Substitution

• Side-by-Side (SxS) vehicles are more stable vs 
quad bikes and recorded fewer farm work-
related deaths in Australia2

• SxS vehicles are more suitable and safer for 
carrying a passenger or loads (e.g. spray 
tanks) or towing loads

• SxS vehicles are fitted with ROPS (rollover 
protective structure and seatbelts)

• Initial outlay for SxS vehicle is significantly 
higher than for quad bike

https://unsplash.com/@alecfavale?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/golf-cart?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


• New equipment does 
not mean better safety 
as old tractors are still 
in use6

• Designs that add an 
extra step to a task may 
encourage farmers to 
bypass safety 
measures7

Protective equipment on farm vehicles
• OPDs and seatbelts on quad bikes and SxS

vehicles significantly reduce risk of death from 
rollover6

• Cut-off switch on new tractors is triggered 
when farmer gets off – to prevent run-overs7

• Safe tractor access platforms (STAPs): slip 
resistant platform with handholds prevents 
operator from standing between front and 
rear wheels – to prevent run-overs;11 can be 
retro-fitted at reasonable cost; well-accepted 
by farmers when interviewed11
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Engineering controls 



Operator Protective Devices on tractors – Research evidence

• Tractor rollover fatalities decreased significantly by 7% pa in 
Australia (2000-2010) following promotion of OPDs.13 However, 
since farmers voluntarily retrofitted tractors with OPDs before 
introduction of legislation, it was not clear whether the 
legislation reduced fatality rates.

• Analysis of tractor rollover fatalities in Italy showed that 72% 
were not equipped with ROPS; and 26% of these involved 
tractors where ROPS were removed or folded down.12
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Engineering controls 



Operator protective devices on quad bikes – Research evidence

• Independent research suggested that suitably tested and fitted 
OPDs significantly reduced fatalities related to quad bikes (and 
tractors) on farms.8, 9

• NZ averages 7 deaths pa related to quad bikes (8-19% of all 
work-related fatalities).

- Risk factors included driving backwards (2.5x risk vs driving forwards); 
carrying liquid load (3.9x higher risk); spraying (3.5x higher risk); early 
morning and late night collisions and rollovers more likely.

- Preventive factors identified in analysis of quad bike accidents in NZ 
were: having formal training in use of quad bike; wearing helmet; good 
maintenance of vehicle; not having fluid load on a quad bike.14
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Engineering controls 



• Need to address 
inconsistencies in 
messaging about safety 
from credible sources17

• Need to engage farming 
community through 
consultation and 
outreach

• Training, inductions in safe use of quad bikes 
and tractors (AgriFuture workshops)15

• Quad bikes: no children, no passengers, no 
towing, no carrying loads16

• Tractors: start only when driver is seated; turn 
off when getting off; no passengers

• Guarded power take-off shafts 
• Rebate scheme for installing quad bike OPDs 

or switching to SxS vehicle – farmers generally 
positive about scheme17 

• Farmers more likely to participate in rebate 
scheme if they believed OPD reduced risk of 
rollover fatality

• In contrast, views on ‘Ban the Bar’ website 
suggested OPDs may cause more 
injury/deaths; and insufficient evidence on 
effectiveness16
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Administrative controls



Helmets can be 
uncomfortable in hot 

environments

• Wearing helmets on quad bikes and tractors 
significantly reduced risk of death or serious 
injury18
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Personal protective equipment (PPE)

Photo by Grant Durr on Unsplash
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• Frame the issue as farm 
economics

• Share learnings from 
‘near misses’

• Clear lines of 
responsibility

• Highlight safe practices 
vs replicating old 
practices1

Difficulties in addressing safety
• Risk attitudes: accidents are inherent in 

farming; bad luck or lack of common sense7

• Fatigue leads to higher risk of accidents.19 In 
busy periods, farmers are sleep-deprived, 
leading to slowed reaction times, poor 
concentration, poor decision-making and 
physical illness; they push to ‘get the job 
done’

• Time & money: investment in safety vs other 
needs1

• Responsibility & liability: contractors take the 
risk; language barriers

• Intergenerational farming: always done 
things this way; lines blurred between 
work/home
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Farming culture



Human capital approach 
for quad bike deaths, 
Australia (2001-2010):

$288.1 million
$2.3 million per death20

In period 2012-2016, economic costs of farm 
deaths in Australia:8

• 61 tractor: mean cost/case = $1,309,000
• 61 quad bike: mean cost/case = $1,785,000
• 13 motorbike: mean cost/case = $2,499,000

o Younger age profile = more working lifetime lost

Economic analyses of initiatives:
• 124 Quad bike fatalities (Australia, 2001-

2010)20

• Retrofit ROPS (US):Total cost of injuries 
averted (2007-2017) = >$US6M vs total cost 
of program $US1.8M21

• Quadbar on quad bikes: estimated 
$US3,943/quad bike benefit over purchase 
price: 8:1 ROI22

• Economic efficiency of drones suggested
14

Economic analyses
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Summary of evidence-based solutions8

Agent Solutions Potential deaths
averted

Tractor – rollover • Tractor ROPS 21%
Tractor – run-over • Safe access steps

• No passengers
Quad bikes • Crush protection (OPDs, ROPS)

• No children on quads
• No passengers
• Helmets 

70%

Farm utilities • Seatbelts
• No persons in tray

46%

Motorcycles • Helmets 19%
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Do OPDs combined with seat 
belts increase safety on farm 
vehicles?

Supplementary 
targeted 
scan



• Safety cabs where the driver is securely held inside the ROPS, 
have been found to be very effective in farm tractor rollover 
incidents.24 For example:

- US: more than an 80% reduction in fatalities and about 53% 
reduction in non-fatal injuries 

- Sweden: reduced deaths in rollover incidents by 99% 
• US Occupational Safety and Health Administration (OSHA) 

regulation requires tractors to be equipped with OPDs and seat 
belts29
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Farm tractors



• A well-designed SxS with a ROPS and appropriate seatbelt 
restraint (3-point or harness) can provide good protection in 
rollover crashes

• Between 2009-2011, a high proportion of SxS crashes in 
newspaper reports in the Midwest/Great Plains region of the US 
documented injured victims being ejected and struck/pinned by 
the vehicle27. Although the vehicles have ROPS, lack of safety 
belt use likely reduced their benefit
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Side-by-side vehicles



• Safework Australia data shows 152 people have died from incidents involving 
quad bikes since 2011, including 23 children.

- It is estimated that hundreds of people also present to hospital 
emergency departments each year as a result of quad bike related 
injuries.

- There have already been 16 fatalities as of 12 October 2020, double 
last year’s toll.

- According to the Australian Competition and Consumer Commission 
(ACCC), about 60% of quad bike deaths are caused by the rollovers.

• Quad bikes are not fitted with occupant restraints to allow active riding, 
which is a technique that uses rider’s shifting body weight to maintain 
machine stability. Similar to motorcycle riders, quad bike riders use active 
riding styles in maneuvers such as turning, negotiating hills, and crossing 
obstacles28. 

• OPDs are generally retrofitted on quad bikes in Australia. 
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Quad bikes



• Quad bike manufacturers are against OPDs because they claim25:
- OPDs raise the centre of gravity and reduce the stability of quad bikes. 
- OPDs increase the vehicle's height and cause it to fall with greater force, 

increasing the risk of crushing and coming to rest on top of the rider
- Manufacturer-funded research suggested that OPDs on quad bikes 

were ineffective and contributed to fatalities.9

• Previous studies commissioned by the Federal Chamber of Automotive 
Industries (FCAI) and undertaken by Dynamic Research Inc. (DRI), an 
independent US firm, have shown no net safety benefit in fitting an OPD to a 
quad bike.

Manufacturers argue that it would be more effective to impose33,34:
• mandatory wearing of safety gear such as helmets 
• licensing of riders
• better training and education
• banning children under 16 from riding adult bikes

20

Manufacturers are against putting 
OPDs on quad bikes



• OPDs were found to potentially prevent serious injuries and death to quad 
bike riders as a result from overturns.

- Based on limited experimental and simulation results, a 2012 ISCRR 
snapshot review concluded that OPDs showed the potential to reduce 
rider harm31. 

- QuadbarTM was found to be effective as an OPD for potentially 
preventing overturn-related injuries28.

• University of New South Wales Transport and Road Safety Research Unit 
(UNSW TARS)26 have carried out numerous studies, lab testing and a 
workplace survey over the years:

- Found that in around half of the rollover cases, an OPD could have 
prevented death.

- Overall sentiments from a 2017 survey report of quad bike fleet 
managers (N = 436 quad bikes where over 70% were fitted with OPDs) 
considered OPDs to be generally protective: OPDs prevented more 
serious injury from occurring and in one case it was claimed possibly a 
fatal injury. 
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Reasons for fitting quad bikes with 
OPDs



• According to ACCC, there has not been a single reported fatality 
caused by an OPD in Australia since after-market OPDs were 
fitted to quad bikes in the last two decades.

• OPDs may contribute to injuries, however these will be minor in 
comparison to fatalities from asphyxiation and crushing35. 

• A 2020 paper24 and UNSW Transport and Road Safety Research 
Unit26 suggested that: 

- the negative impact of an OPD on a quad bike’s lateral 
stability, as argued by manufacturers, could be effectively 
counteracted by increasing the quad bike’s track width. 

- a lighter OPD had reduced impact on quad bike static 
stability compared to a heavy OPD.
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Quad bikes with OPDs



• Studies on quad bikes with ROPS (OPD and seat belt) are limited, dated and 
lab- or simulation-based.

• The success of ROPS on tractors and SxS demonstrated the plausibility for 
fitting ROPS on quad bikes to protect riders in the event of an overturn.

• Monash University Accident Research Centre (MUARC) carried out a 
number of simulations with different scenarios in 2003 and found quad 
bikes with a ROPS reduced injury levels. 

• If using a seat restraint, MUARC recommended that the most effective 
seatbelt system for rollover was a 4-point belt. The least effective was a lap 
belt (2-point)30.

23

What about quad bikes with OPD 
and seat belt?
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Roll-Over Protective System (ROPS) 
on quad bikes

Over the last thirty years, a few ROPS designs for 
quad bikes have been proposed by Dahle, 
Johnson and other researchers at the Monash 
University Accident Research Centre.31 

MUARC proposed that fundamental 
requirements for an effective ROPS required a 
combination of:
• A protective structure 
• An effective occupant restraint system, 

comprising a suitable seat with back rest and 
side bolsters

• A 3-point or preferably a 4-point seatbelt 
system Simulation model used by 

MUARC31



New quad 
bike safety 
measures 
in Australia
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All new and imported second hand quad bikes sold in Australia 
must now meet mandatory safety standards32:
Stage 1: 11 October 2020
• Be tested for lateral static stability
• Display the angle at which the quad bike tips onto two wheels 

on a hang tag at the point of sale
• Carry a roll over warning label on the quad bike
• Owner’s manual must also include rollover safety information.
• Must be fitted with a spark arrester and meet certain 

requirements of the quad bike safety standards. These relate to 
equipment such as brakes, clutch, throttle, tyres, drive train, 
handlebars and foot wells, maximum speed capabilities and 
the provision of safety information through warning labels and 
hang tags.

Stage 2: October 2021
• In addition to the above, fitting or integration of operator 

protection devices and minimum stability requirements will 
come into effect.

Three quad bike 
manufacturers have 
announced that they 
will be withdrawing 
from the Australian 
market, claiming they 
cannot meet the new 
mandatory safety 
standards33.



• Independent research supports effectiveness of OPDs for 
reducing fatalities

• Effective ROPS includes combined protective structure and 
seatbelt

• Mixed messaging related to the use of OPDs on quad bikes –
recognise influence of manufacturers 

• Focus on safety training/induction for all workers using drones or 
farm vehicles

• Engage with farming community to address culture of safety on 
farms

26

Implications & considerations
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Disclaimer
This rapid Global Scan has been produced by ISCRR in 
response to specific questions from WorkSafe Victoria. 
The content of these slides does not involve an 
exhaustive analysis of all existing evidence in the 
relevant field, nor does it provide definitive answers to the 
issues it addresses. The findings were current at the time 
of publication, October 2020.


