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INTRODUCTION 

This document was prepared by the Monash University Accident Research Centre (MUARC) in 

response to an invitation from the Joint Select Committee on Road Safety to make a submission 

to the Inquiry into Road Safety.  Term of Reference (A) and (B) have addressed. 

1 TERM OF REFERENCE (A): MEASURES TO SUPPORT ZERO BY 2050 

1.1 Preamble 

In contrast to traditional road safety practice, the Safe System is based on the fundamental 

principle that no road user should be killed or seriously injured while using the road system.  

Drivers and riders are responsible for complying with the rules of the system, including being 

unimpaired by alcohol or illicit drugs, driving within the speed limit and obeying all road 

regulations to the best of their ability.  The system designers and operators, however, are 

responsible for providing a system that accepts that every road user—despite their best efforts 

to comply—will make mistakes and therefore the system must protect the road user such that 

no one is killed or seriously injured when crashes inevitably occur. 

As is well known now, the Safe System comprises four ‘pillars’: Safe Road Users, Safe Roads & 

Roadsides, Safe Vehicles and Safe Speeds.  Each of these pillars needs to be taken into account 

when designing and operating the road network.  In all road environments, the combination of 

human tolerance to injury and the protection afforded by the vehicle in which they are travelling 

(or not travelling in as is the case of for bicyclists, motorcyclists, and pedestrians), must be 

considered when choosing a speed limit appropriate to the level of infrastructure that can be 

provided. 

In the context of practical implementation, the Safe System represents an ethical ideal and it 

will be impractical to achieve a death- or serious injury-free system in the short term.  The legacy 

of over a century of traditional road construction, entrenched road user behaviour and 

organisational practices means that, while it is imperative to aspire to the eventual creation of 

a truly safe road environment, this transformation will necessarily take place over several 

decades.  This transformation should be carefully considered and implemented to 

systematically address the current road trauma problem in a manner that gives initial priority 

to the most significant current problems where the greatest initial trauma savings can be made. 
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1.2 Basic principles 

The keys to achieving an inherently ‘safe system’ differ between urban (and regional) 

communities and rural areas. 

The standard of Australia’s high-speed country 

roads varies widely, with everything from 

unsealed outback routes to motorways currently 

sharing the same speed limit of 100 or 110 km/h.  

The risk to drivers when something goes wrong, 

however, is vastly different.  The first principle for improving road safety in rural areas is to match 

travel speeds and infrastructure quality.  Where high speeds are desired for mobility, a 

commensurate level of safe road infrastructure must be provided.  For the majority of rural 

routes, however, it will be impractical to upgrade the roads and roadside infrastructure to 

guarantee safe travel at 100+ km/h—at least in the short to medium term—so speeds will need 

to be reduced in the interim. 

Vehicle technology has played, and will continue to play, a key role in supporting safe roads and 

roadsides as a key mechanism for trauma reduction.  While the ability of modern vehicles to 

protect their occupants in the event of a crash is approaching its limit, advanced driver 

assistance systems (ADAS) are emerging to help prevent crashes from occurring by detecting 

when the driver is no longer performing the driving task correctly and assisting to safely control 

the vehicle.  Lane Keep Assist (LKA) and heavy vehicle electronic stability control (ESC) in 

particular, have the potential to avert a substantial proportion of run-off-road and head-on 

crashes on rural roads. 

In urban areas, where motorised traffic mixes with 

unprotected road users such as cyclists and 

pedestrians, it is also critically important to 

employ a combination of reduced travel speeds, 

pedestrian-friendly vehicle designs and 

technologies such as automated emergency 

braking (AEB) to mitigate and avoid fatal and serious injury crashes, or to separate them from 

IN RURAL AREAS, ROAD 

INFRASTRUCTURE QUALITY MUST 

BE MATCHED TO TRAVEL SPEEDS 

IN URBAN AREAS, SPEEDS MUST BE 

SET TO ACCOMMODATE 

UNPROTECTED ROAD USERS, OR 

COMPLETELY SEPARATE THEM 

FROM MOTORISED TRAFFIC 
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one another entirely.  The Movement and Place framework1 is increasingly being used to help 

define which roads should be prioritised for mobility and which should be prioritised for 

amenity.  Research is currently underway at MUARC to develop a road safety framework that 

complements the Movement and Place framework. 

The following sections provide summary guidance within each of the Safe System pillars. 

1.3 Safe Roads & Roadsides/Safe Speeds 

1.3.1 Rural areas 

Fatality rates per 100,000 population are five to seven times higher in regional than urban areas, 

and serious injury rates in regional and remote areas are double those of metropolitan areas.  

Three-quarters of serious injury arises from single vehicle run-off-road crashes, usually on high-

speed roads that frequently have poor roadside safety infrastructure.  As mentioned in the 

previous section, matching speed limits and infrastructure quality is essential in rural areas. 

A program to transform the rural national highway 

network and priority high-speed state arterials to 

Safe System standards is essential if crash-related 

fatalities and serious injuries are to be eliminated 

by 2050.  This will likely involve flexible barrier 

installation on both sides of the carriageway on divided roads and side/centre barrier on 

undivided routes.  Current installation standards that necessitate road widening due to barrier 

deflection requirements need to be examined since they increase the cost and complexity of 

barrier installation manyfold. 

High-speed rural intersections also need to be upgraded to Safe System standards, through 

grade-separation or installation of roundabouts.  It may be necessary to reduce the number of 

access points to key high-speed routes, funnelling traffic to a smaller number of safer 

intersections. 

 

1 See, for example, https://transport.vic.gov.au/-/media/tfv-documents/movement-and-place-in-victoria---

february-2019.pdf 

THE RURAL HIGH-SPEED NATIONAL 

HIGHWAY NETWORK MUST BE 

UPGRADED TO SAFE SYSTEM 

STANDARDS 

https://transport.vic.gov.au/-/media/tfv-documents/movement-and-place-in-victoria---february-2019.pdf?la=en&hash=7DAF14EBF38CC3BF34944BB345CF3DD1
https://transport.vic.gov.au/-/media/tfv-documents/movement-and-place-in-victoria---february-2019.pdf?la=en&hash=7DAF14EBF38CC3BF34944BB345CF3DD1


5 

 

Where Safe System transformation is deemed 

impractical, flexible side barrier can be considered 

for higher volume routes and tactile edgeline and 

centreline for those carrying lower levels of traffic.  

For any route not able to be transformed, lower 

speed limits phased in progressively will be 

essential to meaningfully reduce road trauma. 

Intersection treatments for these roads could include rural roundabouts, or side-traffic alert 

systems with temporary speed limit reductions for minor road junctions. 

Wherever possible, rural high-speed routes should have well-maintained painted side and/or 

centrelines as a minimum to allow vehicle LKA systems to perform optimally.  This will also 

facilitate the function of semi- and fully-automated vehicles as they begin to permeate into the 

vehicle fleet within the next decade. 

1.3.2 Urban areas 

In urban areas, road environments vary widely 

according to their desired function, which lies on 

a continuum.  This ranges from a mobility-focused 

function with the emphasis on moving traffic 

safely and efficiently, to environments valuing 

‘place’, where accommodating motorised vehicles is secondary to providing high levels of 

amenity and safe and enjoyable opportunities for active transport. 

In these city environments, infrastructure and speed should be used in harmony to ensure first 

that vehicle occupants are protected in the event of a crash; and secondly, that vehicles and 

vulnerable road users never mingle at speeds exceeding those able to be withstood by the 

unprotected human. 

Many existing urban arterials, particularly in the bigger cities, will be constrained to serve 

multiple functions for which current de facto 60 km/h speed limits are too high.  A speed limit 

of 50 km/h, while not optimal for pedestrians and cyclists, will still result in substantial trauma 

reductions and facilitate the more effective operation of AEB.  Furthermore, vehicle-to-vehicle 

A COMBINATION OF INTERMEDIATE 

TREATMENTS AND SPEED LIMIT 

REDUCTIONS WILL REDUCE  
DEATH AND SERIOUS INJURY ON  

HIGH-SPEED COUNTRY ROADS 

ACHIEVING A BALANCE BETWEEN 

MOBILITY AND AMENITY IS KEY TO 

ELIMINATING SERIOUS ROAD 

TRAUMA IN URBAN AREAS 
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impacts at no greater than 50 km/h are within the abilities of the vehicle to protect its 

occupants from serious injury in side impact and right-turn against crashes. 

There is strong local and international support by the community for lower speed limits in 

residential streets.  Reducing speed limits to 30 km/h in areas where the transport function is 

required only to provide local access will not only reduce the likelihood of fatal and serious 

injuries to unprotected road users, but also increase the liveability of areas where people live, 

play, and shop and remove some of the barriers to the take-up of active transport. 

1.4 Safer Vehicles 

1.4.1 Vehicle technology 

Improvements in vehicle safety have been, and 

will continue to be, an essential prerequisite to 

helping Australia to meet its road safety targets.  

MUARC research has shown that over the years 

2000 to 2018, the average crashworthiness of the Australian light vehicle fleet improved by 43%, 

representing a saving of over 500 deaths per year. 

In recent years, rapid advancements in computing power and sensor technology have made it 

possible for the automotive manufacturers to shift to a greater focus on preventing crashes 

from occurring, with the ultimate goal being that occupant protection systems only act as a 

backup. 

Ongoing MUARC research has estimated the potential benefits provided by a variety of vehicle-

based crash avoidance technologies.  Coupled with new research modelling the expected road 

trauma benefits over time of ADAS, semi- and fully-automated vehicles, policy making guidance 

regarding the specific technologies that should be prioritised will become available. 

Technologies like full-range AEB (operational at all speeds rather than low speed only) and LKA 

will provide substantial savings in fatalities and serious injuries resulting from light vehicle 

crashes.  The full gains are not realised for 20 years or more, depending on whether these and 

other technologies are allowed to penetrate gradually into the fleet due to market forces—

often only on the more expensive vehicles—or mandated to ensure full take-up. 

VEHICLE TECHNOLOGIES PLAY A 

KEY ROLE IN PREVENTING SERIOUS 

AND FATAL CRASHES 
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Over a 20-year period, the gains for each crash prevention technology tested was estimated to 

be twice that estimated for a 10-year period, as full penetration of the fleet is achieved.  

Comparison of the two fitment scenarios shows significant additional benefits are possible from 

mandating of the technology through the regulatory ADR process. 

1.4.2 Vehicle standards 

There cannot be reliance on the New Car 

Assessment Program (NCAP) alone to ensure 

adequate safety standards for the Australian 

vehicle fleet.  Although a useful tool incentivising 

manufacturers to improve the safety performance 

of their vehicles, NCAP is a voluntary, consumer-based program with no regulatory authority 

over vehicle sales, and tests only a finite number of vehicles within the light passenger 

categories.  It is thus necessary to have world-class safety regulations covering the gamut of the 

vehicle fleet, including trucks, buses, and motorcycles, all of which contribute to road trauma, 

but to which NCAP has no relevance. 

It is essential, too, that vehicle design rules in Australia are matched to local conditions, and to 

retain flexibility in the regulatory system and sufficient sovereignty to pursue the necessary 

safety requirements.  While it is important in Australia’s relatively small market to harmonise 

with vehicle regulations of other countries to ensure adequate supply of affordable new 

vehicles, there is also a need to require higher levels of stringency, where possible, in adopting 

the most effective global safety regulations in the shortest possible timeframe while balancing 

the need not to pose a ‘technical barrier’ to trade. 

It remains important for Australia to remain an active participant in the UN Global Technical 

Regulation (GTR) process, and appropriately resourced to play this role. 

1.4.3 Consumer choice 

Vehicles have become more affordable in real 

terms over the last 20 years, yet despite this, 

consumers are less likely to prioritise safer vehicle 

choices.  MUARC research has estimated that 

overall road trauma could have been reduced by 32% if every consumer had purchased the 

UP-TO-DATE VEHICLE SAFETY 

STANDARDS ARE REQUIRED TO 

SUPPLEMENT VEHICLE SAFETY 

RATING PROGRAMS 

CONSUMERS SHOULD BE 

ENCOURAGED TO CHOOSE SAFER 

VEHICLES 



8 

 

safest vehicle available in the same class.  The potential savings from safer vehicle choices have 

increased over this period, reflecting the enduring lack of consumer priority of safety in the 

vehicle selection process. 

Part of this deficiency in safe vehicle choice arises from an increasing consumer preference for 

purchasing inherently less safe vehicle types.  The now dominant market share of commercial 

utilities, encouraged through generous tax incentives, coupled with small and light SUVs in 

particular, has both flattened the rate of improvement of self-protection while increasing the 

aggressivity of the fleet. 

Therefore, efforts need to be made to increase the priority consumers give to safety among the 

many vehicle choice criteria, through the use of ANCAP ratings for new vehicles in conjunction 

with information from the Used Car Safety Ratings to inform an optimum fleet mix profile to 

maximise safety.  These safer choices do not necessarily come at a cost to consumers, often 

requiring only the substitution of one vehicle for a safer one at the same price.  Furthermore, 

the indirect incentivisation to purchase less safe vehicles through the tax system needs to be 

addressed. 

1.4.4 Future vehicles 

Increasing levels of driver assistance and ongoing 

trials of semi- and fully-automated vehicles are 

inevitably going to lead to regulatory pressure for 

them to be offered to consumers.  The Australian 

government needs to remain at the forefront of 

this rapidly evolving area to ensure that the 

maximum benefits to society are realised. 

There is enormous potential for reducing road trauma in Australia, but there will be substantial 

issues to be addressed.  MUARC recommends Federal Government involvement, both through 

the development and compliance of vehicles with international best practice standards, as well 

as supporting the ANCAP roadmap aimed at ensuring these technologies are available to 

Australian vehicle consumers.  Ongoing evaluation of new technologies is also critical to avoid 

unintended safety consequences from this transition. 

THE FEDERAL GOVERNMENT NEEDS 

TO MONITOR AND EVALUATE THE 

LATEST TECHNOLOGICAL 

DEVELOPMENTS IN MICROMOBILITY 

AND AUTOMATED VEHICLES 
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Finally, increasing attention will need to be paid to emerging vehicle classes, including 

micromobility devices (e-scooters, e-skateboards, hoverboards, e-bikes, etc.), ‘first/last-mile’ 

automated shuttles, light electric personal mobility vehicles and others.  Falling outside the 

current Australian Design Rule categories, these will present significant challenges, whether 

mixing with pedestrians or sharing the road with much larger, heavier traditional vehicles. 

1.5 Safer Road Use and Enforcement 

Enforcement plays a key role in maintaining road 

user compliance to allow the other Safe System 

cornerstones to deliver their benefits.  In the 

future, technology will likely take over some or all 

of the compliance efforts of the police and legal 

systems, with in-vehicle systems potentially working to make speeding impossible, or 

preventing drivers from taking control of a vehicle when intoxicated or drug-affected. 

Enforcement strategies are becoming increasingly complex, and it is suggested that the state 

and territory police and justice departments collaborate more closely to share intelligence in 

this area. 

1.5.1 Drug and alcohol-affected driving 

Nationally, around 20% of fatally-injured drivers (and 9% of those seriously injured) have illegal 

levels of alcohol in their blood.  THC involvement (from cannabis/marijuana) is currently around 

10% for fatalities and 2.5% for seriously injured drivers.  Methamphetamine (‘ice’) involvement 

rates are around 12.5% for fatalities (and approaching 20% in some jurisdictions) and 4% for 

seriously injured drivers, and trending upwards.  Worryingly, crash risk is many times higher for 

meth-affected drivers. 

MUARC research has shown that current random breath test programs, while effective for 

alcohol and THC, are much less effective at deterring drivers under the influence of 

methamphetamine.  Strategic, targeted testing will be required to increase positive detection 

rates for methamphetamine use.  Such an approach may be also beneficial for high range 

alcohol offences. 

INCREASED EFFORTS IN DRUG, 
SPEED AND MOBILE PHONE 

ENFORCEMENT ARE ESSENTIAL TO 

REINFORCE SAFE SYSTEM MEASURES 
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Recent MUARC estimates found approximately 13 million breath tests and 370,000-380,000 

roadside drug tests are carried out annually in Australia.  Concerningly, these levels have 

dropped significantly in several jurisdictions due to competing policing demands during the 

COVID pandemic.  Substantial increases in roadside testing for both drug and alcohol presence 

in drivers is warranted: MUARC modelling for the national road safety strategy projected a 15% 

increase in breath tests and 25% increase in drug tests would prevent around 155 deaths and 

1200 hospitalisations annually. 

Resources should not be diverted from roadside breath testing for alcohol to facilitate the 

increases in roadside drug testing. 

1.5.2 Speed enforcement 

Automated mobile speed enforcement is effective in both urban and regional areas to improve 

speed compliance, albeit with different deployment strategies in each environment.  MUARC 

modelling suggests a 50% increase in mobile speed cameras distributed between urban and 

regional areas will prevent 70-130 fatalities and 200-330 serious injuries annually. 

While still a new technology, mobile point-to-point camera units have the potential to enforce 

speeding over much longer rural road sections than the traditional spot-speed mobile cameras. 

1.5.3 Smartphone-related distracted driving 

Mobile phone use makes up 7% of all non-driving tasks that are initiated by Australian drivers, 

with drivers spending 7% of their total driving time interacting with their devices.  Half of this 

involved a hand-held mobile phone. 

Data from the US show that illegal visual-manual phone use (e.g.  texting, dialling) is associated 

with an 83% increase in the risk of a crash of any severity. 

Several technologies have been designed to reduce the impact of smartphone use on driver 

distraction, including automated mobile phone detection enforcement cameras, mobile phone 

blocking technology and driver-selected apps limiting phone functionality. 

In December 2019, NSW became the first jurisdiction in the world to implement an automated 

mobile phone detection camera enforcement program, using both fixed and transportable 

cameras.  Based on its current scope, the potential effectiveness of this program was estimated 
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by MUARC to result in an annual reduction of 21 fatalities and serious injuries and $25 million 

in crash costs.  Further benefits could be derived from combining seatbelt compliance and 

speed enforcement with this new technology. 
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2 TERM OF REFERENCE (B): OPPORTUNITIES TO IMPROVE EXISTING 

PROGRAMS 

Reflecting the priorities outlined in Term of 

Reference (a), a high level of national coordination 

will help greatly in achieving the economies of 

scale necessary to transform the road network.  

Road safety would benefit from the Commonwealth committing to fund only proven Safe 

System initiatives, with a focus on program-level implementation rather than small-scale, 

piecemeal projects.  Nationally, acknowledgement of (i) the efficacy of adjusting speed limits to 

suit the level of road infrastructure that can be afforded and; (ii) the political and societal 

challenges to making these changes; will help to initiate the process of change. 

A measurable, achievable, relevant, and sustainable set of key performance indicators should 

be developed to ensure that the national road safety strategy is implemented effectively and 

with accountability and transparency. 

3 TERM OF REFERENCE (C): OPPORTUNITIES TO HELP ELIMINATE 

ROAD TRAUMA FROM OTHER AREAS OF GOVERNMENT 

Not addressed. 

4 TERM OF REFERENCE (D): OPPORTUNITIES TO EMBED ROAD 

TRAUMA PREVENTION ACROSS GOVERNMENT 

Not addressed. 

5 TERM OF REFERENCE (E): OPPORTUNITIES TO REDUCE 

WORKPLACE ROAD TRAUMA, FOCUSING ON HEAVY VEHICLES AND 

GIG ECONOMY 

Addressed in partner submission by the National Road Safety Partnership Program (NRSPP). 

  

FOCUS ON LARGE SCALE 
SAFE SYSTEM PROGRAMS WITH 

CLEAR KPIS FOR IMPLEMENTATION 
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APPENDIX: ABOUT MUARC 

Monash University Accident Research Centre (MUARC), established in 1987, is Australia’s largest 

and leading multi-disciplinary research centre specialising in the study of injury prevention 

research, including road transport.  Led by Professor Judith Charlton, the Centre’s research is 

interdisciplinary and applies a systems framework to address injury prevention needs in 

transport, workplace, home and community settings.  MUARC is unique in being grounded in 

scientific and academic excellence, while producing research with real-life implications that 

underpin Government- and Industry-led road safety policy and practice.  Through the highest 

quality research and provision of independent recommendations, the Centre strives to 

challenge and support citizens, governments and industries to eliminate serious health losses 

due to injury. 

Over the past three decades, MUARC has developed research-based solutions that have led 

directly to making Australians and other countries safer - and have made the Centre an 

acknowledged international leader in the field.  MUARC is committed to the excellence of its 

research, the independence of its recommendations and the engagement it has with the local 

and international communities it serves. 

MUARC senior researchers are active at the international level and the Centre is regarded as 

one of the leading injury prevention and road/transport safety research centres in the world.  

The Centre has around 40 staff and a large cohort of graduate students.  Current projects span 

all aspects of injury prevention.  The wide range of disciplines in which Centre staff has expertise 

include education and training, epidemiology, psychology, organisational management, 

medicine, engineering, statistical analysis, industrial ergonomics, biostatistics, public health, 

nursing, human factors, and computer science.  MUARC’s reliance on external funding and 

commitment to delivering quality outputs means that it is much more client-focused than other 

academic research centres. 

MUARC has a commitment to delivering high quality research within budget.  Its sponsors 

include international, federal, state, and local governments (transport, health and workplace 

safety), insurance agencies, occupational health and safety groups, advocacy groups, 

automobile clubs and the automotive industry. 

 



14 

 

 

 

 

 

 

Contacts 

Dr David Logan 
Senior Research Fellow 
M: +61 419 103 377 
E: david.logan@monash.edu 
 
 
Assoc. Prof. Stuart Newstead 
Acting Director 
M: +61 417 104 497 
E: stuart.newstead@monash.edu 
 
 
Assoc. Prof. Sjaan Koppel 
Associate Director 
M: +61 3 9905 4739 
E: sjaan.koppel@monash.edu 
 
 
Monash University Accident Research Centre 
21 Alliance Lane 
Monash University 
Victoria 3800 
Australia 

CRICOS provider: Monash University 00008C 


