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ABSTRACT 

Based on the safe system framework, The Department of Infrastructure, Energy and 
Resources (DIER) and Monash University Accident Research Centre (MUARC) have 
collaborated in an effort to develop an evidence-based approach to identifying 
recommendations in support of the Tasmanian Road Safety Strategy Action Plan (2007-
2016). Guided by four safe-system cornerstones, a workshop was conducted to discuss 
and evaluate a comprehensive series of initiatives listed under each domain, with the 
aim of extrapolating the high priority areas with the greatest potential to reduce serious 
casualties. This process involved utilising a novel, systematic, set of criteria to evaluate 
each initiative, followed by the use of the Macro Estimates for Target Setting (METS) 
model to quantify initiatives that 1) were found to be of highest priority and 2) were able 
to be modelled. This paper will discuss this two-stage evaluation process and present 
the outcomes obtained, as an example of the method‟s application. The results of the 
analysis highlighted priority areas that if incorporated into the next stages of the 
Tasmanian Road Safety Action Plan, have the potential to significantly reduce the 
number of serious casualties occurring on Tasmania‟s roads over the remaining life of 
the current strategy. This research provides an example of how a two-step evaluation 
process can be applied to assess potential initiatives in future road safety strategies. 
Furthermore, this evaluation process provides evidence-based projections of serious 
casualty savings likely to be achieved through implementation of selected initiatives. 



INTRODUCTION 
 
1.1 Background 
 
The Department of Infrastructure, Energy and Resources (DIER), Tasmania 
commissioned Monash University Accident Research Centre (MUARC) to assist in the 
development of their second phase of an Action Plan to accompany the Tasmanian 
Road Safety Strategy 2007-2016. The development involved an assessment of various 
road safety initiatives (previously identified in the first Action Plan, 2007-2010), 
evaluated against the road safety problems within Tasmania.  
 
DIER proposed a series of four key strategic directions to guide the second Action Plan 
(2010-2013), which are consistent with the Safe System framework. These strategies 
comprised safer travel speeds, best practice infrastructure, improved safety of young 
drivers, and enhanced vehicle safety. A series of complementary initiatives was also 
included for evaluation. 
 
1.2 Aims and Objectives 
 
The overall aim of the project was to establish evidence-based recommendations with 
regard to packages of measures that will lead to significant reductions in serious 
casualty numbers in Tasmania over the life of the next action plan. In order to achieve 
this, a series of objectives were set, which included: 
 

 Prioritising the range of potential measures to be included in the next action plan 
based on their likely impact in the short- and long-term, resources required 
(including estimated costs, where possible), in addition to potential barriers to 
their implementation considered; 

 High priority areas deemed to have likely significant safety impact will be 
modelled (where possible), producing estimated projections in savings of deaths 
and serious injury numbers; and 

 High priority areas where safety impact is indirect, or accrue in the long-term, 
identified and explicitly noted to assist their potential for inclusion, in future action 
plans. 

 
This overall purpose of this paper is to highlight the methodology associated with 
achieving the aim and objectives outlined above. 
 
 
METHOD 
 
2.1 Workshop to review potential initiatives 
 
A series of potential road safety initiatives guided by four key strategic directions (as 
introduced above), in addition to a complementary initiatives category, were provided for 
assessment. In assessing the initiatives, a systematic set of criteria (illustrated in Table 
1) were developed to identify those that possessed the greatest potential to significantly 



reduce serious casualty numbers in Tasmania over the remaining life of their Action 
Plan. 
 
Table 1 Set of criteria used to assess individual initiatives 
 

Criterion Definition 
 

Measure-
specific impact 

The percent reduction in death and serious injury that the measure 
will bring about within the specific crash sub-group that the measure 
targets. 
Note: An impact of 20% or greater is considered significant. 
 

Overall impact 
on trauma 
levels 

The reduction in death and serious injury that the measure brings 
about as a percent of the total number of deaths and serious injuries 
that occur within the jurisdiction. 
Note: An impact of 5% or greater on overall road trauma levels is 
considered very significant. 
 

Longer-term 
enabler 

A measure that need not have an impact directly on road trauma 
levels but will help facilitate over the longer term the introduction of 
new measures that can bring about substantial change in safety 
levels. 
 

Likely benefit-
to-cost 

A professional opinion with regard to the ratio that is calculated by the 
likely social benefit (in dollar terms) of the safety measure being 
divided by the cost of measure. Both costs in the quotient are usually 
expressed in Net Present Value terms. 
Note: Benefit-to-cost ratios of three or greater are deemed to be 
considered highly positive. 
 

Resource 
requirement 

A measure of supply, support or aid necessary to implement and 
maintain the initiative. 
Note: Initiatives that cost well in excess of $1 million in resources are 
considered large; costs below that approximate threshold are deemed 
to be considered moderate. 

 
A half-day workshop was conducted to assess the potential effectiveness of each 
initiative in reducing serious casualties in Tasmanian. The workshop comprised a range 
of road safety experts from MUARC, as well as representatives from DIER. Each 
initiative was assessed according to the above criteria, and ranked on a scale of low, 
medium or high, in terms of implementation priority. In addition, the workshop 
representatives further considered each of the high-ranking initiatives in terms of the 
context in which those measures could reasonably be introduced. 
 
 
 
 



2.2 Modelling 
 
The Macro Estimates for Target Setting (METS) model was developed originally in 2006 
and has been since been updated and improved for application to the development of 
long-term road safety strategies throughout different states within Australia. The model 
methodology has been peer-reviewed (Corben, Logan, Fanciulli, Farley and Cameron, 
2010). 
 
The aim of this component was to utilise the fundamental principles of the METS model 
to generate estimates of the numbers of serious casualties (the sum of fatalities and 
serious injuries) that could be saved in Tasmania for a selected subset of high impact 
road safety initiatives identified in the previous workshop component. 
 
As applied to the current project, the model estimated the cumulative saving in serious 
casualties (deaths and serious injuries) over two time spans – the three-year duration of 
the next Action Plan and also, over the remaining time span of the current strategy (to 
the end of 2016) for each of the high priority measures where its safety impact is 
measurable. 
 
 
RESULTS 
 
3.1 Workshop Outcomes 
 
The half-day workshop yielded a table summarising a completed assessment of each 
initiative‟s implementation priority. More importantly, initiatives that demonstrated the 
“highest” priority for implementation and effectiveness were highlighted, as illustrated in 
Table 2. 
 
Table 2 High-ranking initiatives determined in the workshop 
 
Strategic 
Direction 

Initiative Measure-
Specific 
Impact 

Overall 
Impact on 
Trauma 
Levels 

Longer-Term 
Enabler 

Likely 
Benefit-to-

Cost 

Resource 
Requirements 

Safer Travel 
Speeds 

Lower urban limit for 
vulnerable road user 

areas 
 

Moderate Low-
Moderate 

Moderate High Modest 

Lower exiting 60km/h 
(mainly arterial roads) 

 

High High N/A High Moderate 

Reduced rural default 
speed limit 

 

High High N/A High Low-Moderate 

Point to point – 
investigation of benefits 

N/A N/A High N/A N/A 

Best Practice 
Infrastructure 

Flexible safety barriers 
– median/mid barrier 

 

High Moderate-
High 

N/A Moderate High 

Flexible safety barriers 
– side 

 

High Moderate-
High 

N/A Moderate High 

Shoulder sealing Low-
Moderate 

Low-
Moderate 

Moderate 
(preparatory 

Moderate-
High (if 

Moderate (depending 
upon extent of 



Strategic 
Direction 

Initiative Measure-
Specific 
Impact 

Overall 
Impact on 
Trauma 
Levels 

Longer-Term 
Enabler 

Likely 
Benefit-to-

Cost 

Resource 
Requirements 

step for flexible 
barrier 

implementation) 

gravel 
shoulders 
already 
present) 

 

treatment) 

Improved 
Safety of 
Young Drivers 

Investigate ways to 
encourage young 

drivers to drive safer 
vehicles 

 

Moderate-
High 

Low-
Moderate 

Moderate High Low 

Investigate: 
 

Night/curfew/passenger 
restrictions 

 
Increase mandatory 

120 hours supervised 
driving/raise licensing 

age 
 

Mobile phone ban 
 

Vehicle power to 
weight limit for young 

drivers 

N/A N/A High N/A Low 

Enhanced 
Vehicle Safety 

Review and implement 
mandatory safety 

standards for 
government vehicles 

 

Moderate Moderate Moderate-High Moderate-
High 

Moderate 

Complementary 
Initiatives 

Implement alcohol 
interlocks (Note: for 

recidivist and high level 
offenders) 

 
Followed by preliminary 

evaluation of alcohol 
interlocks 

 

Moderate-
High 

Low Low-Moderate Low-
Moderate 

Low-Moderate 

Research inattention, 
including mobile phone 

use and attitudes 
 

Investigation of in-
vehicle distraction 

(Note: focussing on a 
better understanding of 

the topic) 
 

N/A N/A N/A N/A  

Intelligent speed 
assistance 

 

Moderate Low N/A Moderate-
High 

Moderate-High 

Enhanced collection of 
traffic data 

 

N/A N/A High N/A N/A 

Capacity building and 
shifting thinking of 

professionals 
 

Low-
Moderate 

Low N/A Moderate Low 

*Note: The highlighted initiatives were the high priority initiatives where modelling could be applied. 

 
The workshop enabled the identification of “macro” measures that are likely to have the 
greatest impact in the short to medium term in reducing death and serious injury on 
Tasmanian roads. The initiatives found to have the highest implementation priority are 



most strongly represented within the “Safe Speed” and “Safe Roads and Roadsides” 
pillars of the Safe System but by no means exclusively so. Importantly, a series of 
measures were also identified that, in their own right, would have little impact on road 
trauma in the short-term, yet would grow in safety influence over time. Alternatively, they 
may have the potential to help facilitate in the longer term, new initiatives that can be 
influential in reducing serious trauma. 
 
3.2 Modelling outcomes 
 
3.2.1 Key assumptions 
 
General: The model requires serious casualty numbers (the sum of fatalities and 
serious injuries) for a baseline period in order to build estimates into the future. The 
reference period chosen for Tasmania was 2007-2009, during which an average yearly 
total of 50 fatalities and 298 serious injuries were recorded, leading to the baseline of 
348 serious casualties used in the present analysis. 
Predictions were made on the basis of investment over the three-year period of the 
second Action Plan and, in the case of infrastructure spending, continued investment at 
the same level to the end of the strategy in 2016.  Estimated benefits in serious casualty 
savings, therefore, will be presented for the three-year period of the second Action Plan, 
as well as for the remaining life of the strategy, given the cumulative effect of many high-
impact initiatives. 
 
Safe Roads & Roadsides – mid/side barrier program: Run-off-road crashes 
constitute around 45% of serious casualties in Tasmania and head-on crashes a further 
19%.  The potential benefits of a systematic installation program of mid- and side 
barriers were modelled. 
 
Based on data provided by DIER for these two crash types for the period 2005-2009 
inclusive, the road lengths with the highest concentrations of serious casualties per 
kilometre were examined and the following chosen for treatment over the remaining six 
years of the strategy: 
 

 Head-on crashes:  Eleven non-contiguous road lengths totalling 70 km, with a 
total of 7.2 serious casualties per year along the entire road length. 

 Run-off-road crashes:  Eighteen non-contiguous road lengths totalling 115 km, 
with an average of 12.6 serious casualties per year along the entire road 
length. 

 
Based on a cost of $120 per metre of flexible barrier run, the progressive installation 
over six years of a single mid-barrier for head-on crashes and two runs of side barrier for 
run-off-road crashes was modelled.  No consideration was given for additional 
investment required per length for any associated road-works necessary to allow these 
installations and it was acknowledged that this investment could be substantial in some 
cases.  It was assumed that flexible barrier would yield an 85% reduction in serious 
casualties of the targeted type, but the undoubted effect on run-off-road crashes of mid-
barrier was neglected to yield a more conservative estimate of benefits. 



 
The program of works described corresponds to a total investment per annum of $6M 
($1.4M in centre barriers and $4.6M in side barriers) based on Net Present Value terms 
and does not take into account maintenance costs linked to the installation of flexible 
barrier systems. The timeframe for implementation is over the remaining six years of the 
current strategy. 
 
Also considered are the implementation of “shoulder sealing plus delineation” and 
“tactile centre-line” treatments and the serious casualty rates at which break-even 
occurs when comparing program costs with savings, typically over a 15-year and five- 
year treatment life respectively. 
 
Safe Speeds – speed limits: Speed zones signed at 60 km/h account for 15% of 
Tasmanian serious casualties, so speed reductions resulting from all 60 km/h speed 
limits being changed to 50 km/h at the commencement of the new Action Plan were 
modelled using Nilsson‟s relationships, on the basis of an assumed reduction in mean 
speed from 40 km/h to 37 km/h.  A change in the rural default from 100 km/h to 90 km/h 
would address an estimated 40% of serious casualties and was modelled as a mean 
speed reduction of 95 km/h to 90 km/h. 
 
Safe Road Use: A Graduated Licensing Scheme (GLS) was modelled based on 
projections made by VicRoads for Victoria.  An effectiveness of 8% was applied to the 
19% of younger driver-involved serious casualties. Key components of the Victorian 
GLS include 120 hours of supervised practice as a Learner, a four-year probationary 
period, and passenger and hand-held mobile phone restrictions in year one. A zero 
blood alcohol law applies across all four years of the probationary period. Benefits were 
phased in on the basis of program introduction to new drivers in 2011. 
 
3.2.2 Modelling Results 
 
The modelling outcomes for the estimated cumulative serious casualty savings for the 
selected high-priority initiatives are summarised in Table 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 3 The estimated cumulative serious casualty savings for the selected 
initiatives identified for the Second Action Plan (2011-2013) and the remaining strategy 
life (2011-2016) 
 

Initiative Estimated cumulative serious casualty 
savings 

 
 

Second Action Plan 
(2011-2013) 

Remaining strategy 
life (2011-2016) 

Mid/side barriers 6 35 
Shoulder sealing 1 6 

Speed limits (100km/h reduced to 90 
km/h) 

53 117 

Speed limits (60km/h reduced to 
50km/h) 

27 59 

Graduated Licensing Scheme (GLS) 4 15 

 
It is important to note that the estimated savings in the above table do not represent the 
total safety gains from the initiatives modelled. Their impact on trauma levels extends 
beyond the life of the current strategy. 
 
The results of the modelling point to the significant roles that infrastructure investment 
and speed reductions especially, can play in reducing the number of serious casualties. 
The results also highlight the way in which the trauma savings increase significantly over 
the remaining six years of the strategy.  
 
 
DISCUSSION 
 
The overall process and outcomes from the workshop, together with the application of 
the METS modelling provided strong evidence-based guidance in the development of a 
second Action Plan to reduce significantly the levels of serious trauma on Tasmania‟s 
roads over the life of the current strategy and beyond.  
 
Road and roadside infrastructure: The installation of flexible barrier systems, as either 
a median or roadside-treatment, has been shown to reduce serious head-on and run-off-
road crashes by a very substantial 80-90% (Candappa, D‟Elia, Corben & Newstead, 
2009). The modelling outcomes showed that an approximate investment per annum of 
$6M in present value terms over the remaining six years of the strategy produced a 5% 
road toll reduction each year upon completion of the works. Modelling completed 
identified that barrier treatment programs are cost-beneficial, comply with Safe System 
thinking and target the frequently occurring and typically most severe crash types.  
 
Speed management: Small changes in speed give rise to very significant changes in 
severe trauma. The modelling completed focused on speed zones where the majority of 
severe crashes occur (100 km/h and 60 km/h zones, comprising 55% of serious 
casualties over 2005-2007 inclusive). Assuming that speed limit reductions are 
introduced at the commencement of the next Action Plan (100km/h reduced to 90km/h 



and 60km/h reduced to 50km/h), outcomes of the modelling indicated that speed 
reductions for 100km/h zones can be expected to produce approximately double the 
cumulative serious casualty savings (53 during the second Action Plan and 117 
throughout the remaining strategy life) compared to speed reductions for 60km/h zones 
(27 during the second Action Plan and 59 throughout the remaining strategy life). As a 
whole, this initiative demonstrated the greatest cumulative serious casualty savings in 
contrast to the other modelled initiatives. Furthermore, from a road safety perspective, 
speed reductions via effective mechanisms such as reduced speed limits are very 
attractive options as they are Safe System compliant; in that they recognise the 
vulnerability of the human in a crash, are highly cost-beneficial and very inexpensive 
compared with infrastructure measures. 
 
Enhanced vehicle safety: There is no doubt that safety outcomes will significantly 
improve by accelerating the rate at which newer, safer cars enter the vehicle fleet and 
replace their older, less safe counterparts. The relatively slow rate of turnover of the 
Australian fleet, however, means that the gains in safety outcomes at the “macro” level 
are incremental and will make no significant impact on trauma trends over the life of the 
next Action Plan. The longer-term prognosis however provides support for action in this 
area. Recommendations have been made to consider reviewing and mandating 
appropriate safety standards for government fleets as part of the next Action Plan and 
investigating various technologies fitted into vehicles that can further promote safer 
outcomes, such as the Intelligent Speed Assist (ISA). 
 
Improved safety of young drivers: Graduated Licensing Schemes (GLS) have been 
introduced throughout Australia, in addition to a large number of jurisdictions worldwide. 
Evaluations have shown their ability to improve the safety of young drivers (Langford & 
Pronk, 2002, revised by, Whelan, 2006). Although the modelling outcomes presented 
demonstrate a comparatively low estimated cumulative serious casualty savings, 
projections beyond the life of the strategy are positive. As increasing numbers of 
beginning drivers pass through the scheme, so its influence on safety outcomes will 
grow. It is recommended that Tasmania conduct an assessment of successful schemes 
and their key features with a view to introducing such a scheme during the life of the 
current strategy. This strategy should involve educating and promoting among young 
people and their parents, the importance of accessing the safest vehicles that are 
affordable or available. The Used Car Safety Ratings produced by MUARC provide a 
basis by which a subset of safe and affordable cars can be drawn and promoted among 
key target markets. 
 
Complementary initiatives: A series of important complementary initiatives were 
identified during the workshop including alcohol interlock systems and the need to build 
on present understanding regarding driver distraction upon safety outcomes. It is 
recognised that there will be a need to identify and measure on a periodic basis, each 
strategy, in its ability to achieve its overall aim. It is also important to note that policy 
plays a vital role in developing and implementing initiatives, and therefore, there is a 
need to develop a program to help policy and decision makers to understand the Safe 
System vision and, so ensure a better alignment between Safe System principles and 
real-world practice. 



CONCLUSION 
 
The current study has brought to the fore a number of key measures that, if incorporated 
into the next road safety action plan, have the potential to reduce significantly the 
number of serious casualties occurring on Tasmania‟s roads over the life of the current 
strategy and well beyond. It was identified that strategies that target road and roadside 
infrastructure (including installation of flexible barrier systems, shoulder sealing with 
edge-lining and tactile centre-line treatments), speed management, enhanced vehicle 
safety, improved safety of younger drivers (through GLS), as well as a range of various 
complementary initiatives (including alcohol interlocks, distraction and bringing about a 
Safe System philosophy towards policy making) are all essential components to be 
considered for the development of Tasmania‟s next road safety action plan. The 
incorporation of these strategies in the next plan will help bring Tasmania appreciably 
closer to the longer-term vision of creating a truly Safe System. These results illustrate 
the outcome of applying this novel two-step systematic evaluation approach, while 
demonstrating its potential to be utilised and applied as a means of evidence-based 
evaluation of effective road safety initiatives that contribute to serious casualty savings. 
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