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Abstract 

After six consecutive annual reductions, the NSW road toll for 2009 increased by more than 20% on 
the previous year. To address this rise, the Road Toll Response Package (RTRP) was developed and 
implemented, comprising several road safety programs within each Safe System pillar that target 
both immediate road safety benefits and long-term gains. A major component of RTRP is an 
extensive program of road engineering treatments. Traditionally, road safety evaluation is conducted 
at a singular program level. For RTRP, a multi-tiered approach was adopted to fully account for the 
diversity and complexity of the suite of RTRP programs. A general framework was developed to 
provide a consistent evaluation approach for RTRP as a whole, and was used to develop program-
level evaluation approaches for specific RTRP program streams. Individual initiatives within each 
program stream are then evaluated in line with each program-level evaluation approach, ensuring 
alignment of program objectives with the overall aim of reducing the road toll as well as broader 
strategic aims. This paper presents the RTRP General Evaluation Framework, the specific evaluation 
framework for the RTRP Engineering Works program, and preliminary findings from annual 
monitoring of completed engineering projects as at October 2012. Based on 26 completed projects, 
there have been 12 casualty crashes (resulting in 13 injuries) approximately one year after 
implementation, compared to 21 casualty crashes (resulting in one fatality and 22 injuries) before 
implementation. While findings are encouraging, further work is required to rigorously evaluate the 
RTRP Engineering Works program according to evaluation framework parameters. 

Background 

 
Road trauma costs the NSW community approximately $4.8 billion per year. Delivering services to 
reduce road trauma can result in significant economic savings to the community, while greatly 
improving the physical and emotional quality of life for huge numbers of people.  
 
The NSW road toll for 2008 was 374 fatalities, representing the lowest annual figure since 1945, and 
the first time ever in NSW records (dating from 1908) that the road toll has dropped for six years 
consecutively. The NSW road toll for 2008 dropped by 33% since 2002, outperforming the rest of 
Australia over this period, with the national road toll decreasing by only 7%. However, after six 
consecutive years of reductions, the NSW road toll for 2009 increased by more than 20% on the 
previous year to 453 fatalities (see Figure 1 below).  
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Trends in Road Fatalities, NSW vs Rest of Australia, 2002 to 2009
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Figure 1: Trends in Road Fatalities, NSW versus Rest of Australia, 2002 to 2009 

 
The 2009 results are in stark contrast with the trends for 2002 to 2008. The NSW Government is 
strongly committed to improving road safety for all road users. Transport for NSW (TfNSW) is 
identified in the NSW 2021: A Plan to Make NSW Number One (NSW 2021) as the lead agency for 
Goal 10 - ‘Improve Road Safety’ to reduce road fatalities to 4.3 fatalities /100,000 population by 
2016 (NSW Government, 2012). The NSW Government also recently launched the NSW Road Safety 

Strategy 2012-2021 (Transport for NSW, 2012), which aims to achieve at least a 30 per cent annual 
reduction in fatalities and serious injuries by the end of 2021. The NSW Centre for Road Safety 
(CRS) will drive the implementation of these goals to improve road safety across the State with the 
help of its partners and the community.  
 
The Safe System approach to road safety is adopted worldwide to reduce road crashes and resultant 
trauma. The Safe System approach recognises there is a limit to the forces humans can withstand in a 
crash, while accepting that human error on our roads is inevitable (International Transport Forum, 
2008). CRS applies the Safe System approach to the development of countermeasures that reduce 
death and injury on NSW roads. In applying this approach, there are four key pillars of road safety 
intervention – Safer Speeds; Safer Roads; Safer Vehicles and Safer People – that enable customers to 
experience safer travel on NSW roads. 
 
In response to the 2009 fatality increase, the NSW Government announced the $170 million Road 
Toll Response Package (RTRP) across five years in March 2010. The Package includes a number of 
measures to target roads with a serious crash history and speeding behaviour. 
 
Overview of the Road Toll Response Package 

 
The overall aim of the RTRP is to improve road safety in NSW by reducing road casualty crashes 
and resultant road trauma, with a focus on reducing fatalities on NSW roads. 
 
The successful implementation of the RTRP will contribute to the strategic and corporate results for 
TfNSW and the NSW Government, such as those set out in NSW 2021 and the NSW Road Safety 

Strategy 2012-2021. 
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The overall aim of the RTRP can be broken down into four primary objectives consistent with each 
of the key road safety pillars within the Safe System approach, as outlined below in Table 1. 
 

Table 1: Objectives of the RTRP within the context of the Safe System approach to road safety 

SAFER 

ROADS 

Improvements to roads and roadsides resulting in reduction of casualty crashes and less severe 
injury outcomes in the event of a crash 

SAFER 

SPEEDS 

Increase in road user compliance with speed limits resulting in reduction of casualty crashes and 
less severe injury outcomes in the event of a crash 

SAFER 

VEHICLES 

Safe and efficient operation of freight and logistics industry resulting in reduction of heavy 
vehicle casualty crashes and less severe injury outcomes in the event of a crash 

SAFER 

PEOPLE 

Adoption of safer practices by all road users, including pedestrians and motorcyclists, resulting 
in reduction of casualty crashes and less severe injury outcomes in the event of a crash 

 
In order to achieve its aim, the RTRP includes specific projects within each pillar of the Safe System 
approach, such as: re-introducing mobile speed cameras; red-light speed cameras; point to point 
speed cameras for heavy vehicles; highway route safety reviews; safety upgrades on high crash areas; 
helping councils fix local roads; development and implementation of safety strategies; awareness and 
education campaigns; heavy vehicle road safety initiatives; and pedestrian safety initiatives. 
 
Summary of RTRP Road Safety Engineering Works 
 
Safer roads are an important component of the Safe System approach to road safety. The road safety 
engineering works component of the RTRP aims to reduce casualty crashes and reduce the severity 
of injury from a crash by using proven engineering treatments and countermeasures. RTRP Road 
Safety Engineering Work comprises the following four programs: 
 

1. Safety Barriers – The Safety Barrier program is an engineering program involving the roll-out 
of wire-rope safety barriers and other barrier types, with associated shoulder widening and 
audio-tactile lines. 

2. Local Government Road Review and Work –Under this program, the CRS and RMS have 
worked in partnership with local councils to develop and implement a package of targeted 
safety works to rectify safety concerns on poor performing council managed roads that have 
been identified and reviewed based on crash history. 

3. Route Safety Reviews – Route Safety Reviews have been undertaken for four State 
highways as part of the RTRP, involving identification of crash clusters, highway 
inspections by a review team, assessment of the road environment, consultation with the 
community to obtain information on local road safety issues, and recommendation of 
appropriate road safety treatment to reduce identified road safety risks. Each Review is 
supported by a tailored package of safety works. 

4. Pedestrian Fencing – The Pedestrian Fencing program is an engineering program involving 
the rollout of pedestrian fencing at locations with a high pedestrian crash history to better 
protect pedestrians, generally implemented in busy urban environments.  

 
An Analytical Framework was developed to guide the state-wide analysis, identification, 
assessment and selection of RTRP Road Safety Engineering Works. The Analytical Framework 
outlines the state-wide analysis used to identify high-risk locations for treatment across NSW, and 
sets the selection criteria for targeted engineering treatments including assessment and prioritisation 
of proposed projects. The Analytical Framework is based on crash cluster analysis and 
identification of specific crash types. Roads and Maritime Services (RMS) Regions developed 
project proposals based on the site identification and suitability of treatment. 
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General Evaluation Framework for the Road Toll Response Package 

 
In order to be transparent and accountable to the NSW Government and the public, real road safety 
benefits must be demonstrated as a result of the RTRP. A general evaluation framework for RTRP 
was developed upfront to allow for clear direction and outcome measures for the duration of the five-
year package. 
 
The purpose of the general evaluation framework is to provide an overarching evaluation approach 
for the RTRP as a whole, which has also been used as the basis for the development of program-level 
evaluation approaches for specific RTRP program streams. Individual initiatives within each stream 
can then be evaluated in line with each program-level evaluation approach, which will ensure 
alignment of program objectives with the overall aim of reducing the road toll and improving road 
safety, as well as broader strategic aims such as those set out in NSW 2021 and the NSW Road Safety 

Strategy 2012-2021. 
 
Traditionally, road safety evaluation is conducted at a singular project or program level. A multi-
program Safe System approach was adopted for the RTRP to target high risk crash locations for 
immediate road safety benefits and to seek long term gains through systemic research and strategies. 
Consistent with this, a multi-tiered evaluative approach was adopted to ensure the diversity and 
complexity of the Package is fully explored, which includes the following key elements adopted 
from the road safety evaluation framework developed by Newstead & Diamantopoulou (2010): 
 

• Tracking of overall Package progress, as well as the progress of individual programs against 
objectives at various stages to ensure program learning and continuous improvement. 

• A multi-tiered evaluation approach to account for multiple programs from different components 
of the safe system, enabling evaluation at various levels of detail and separating effects of 
multiple programs and factors where possible. 

• Identifying and adopting best practice from existing road safety practitioners. 

• Evaluation activities which are ongoing and iterative. 
 
RTRP evaluation will be undertaken at the following three levels: 
 

1. Level 1 (Community Results) – Evaluation focusing on assessing the success of the overall 
aim of the program to reduce road casualty crashes and resultant road trauma on NSW roads. 

2. Level 2 (Safe System Results) – Evaluation that will focus on assessing the primary 
objectives of the program area in line with a safe system approach to road safety. 

3. Level 3 (Individual Program Results) – Evaluation that will assess the specific effect of 
individual RTRP projects. 

 
Level 1 (Community Results) 
 
Level 1 evaluation focuses on assessing the overall aim of RTRP in terms of its contribution to the 
following key road safety outcome measures: 
 

• The total number of casualty crashes, fatalities and injuries on NSW roads. 

• NSW 2021 primary target of 4.3 fatalities per 100,000 population by 2016. 

• NSW Road Safety Strategy 2012-2021 target of at least a 30 per cent annual reduction in 
fatalities and serious injuries by the end of 2021. 

• Other relevant contributing factors (e.g. population growth and motor vehicle registrations) and 
their relationship with the key outcome measures. 
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Level 2 (Safe System Results) 
 
Level 2 evaluation incorporates the same approach outlined for Level 1 evaluation, but for specific 
road user groups or crash types expected to be impacted by implementation of particular RTRP 
programs. In the case of the RTRP, this involves measurement of key road safety outcome data 
within the following areas (with individual RTRP programs expected to address each area listed in 
brackets): 
 

• Pedestrian Crashes – (pedestrian safety initiatives, pedestrian fencing engineering works, speed 
enforcement initiatives) 

• Head-On Not Overtaking Crashes – (safety barrier engineering works, highway route safety 
review, speed enforcement initiatives) 

• Off Road/On Curve Crashes – (safety barrier engineering works, highway route safety review, 
speed enforcement initiatives) 

• Motorcycle Crashes – (motorcycle safety initiatives) 

• Heavy Vehicle Crashes – (heavy vehicle initiatives) 

• Crashes occurring on Country Roads – (local government road review and works, speed 
enforcement initiatives) 

 
Level 3 (Individual Program Results) 
 
Level 3 evaluation will focus on assessing the effects of individual RTRP programs (e.g. the effects 
of the Mobile Speed Camera program), in terms of the key road safety outcome measures for that 
particular program (e.g. for the Mobile Speed Camera program, changes in driver risk perception 
toward speeding, changes in mean travelling speeds throughout the road network, as well as changes 
in crashes and casualties throughout the road network including enforced road lengths).  
 
As proposed in Austroads (2009) guidelines, Level 3 evaluation includes the following features: 
 

• Development of the program purpose and evaluation assessment criteria in consultation with 
relevant stakeholders; 

• Clarification of specific program objectives, which will inform the nature of data to be 
collected against which these objectives can be assessed; 

• Use of particular evaluation approaches specific to the problem being addressed (e.g. for an 
engineering program, evaluation may focus on an outcome evaluation approach); and 

• Collection of data specific to the problem being addressed (e.g. for a road safety engineering 
problem, data collected may focus on casualty crashes along a particular length of road). 

 
This level of evaluation represents the most specific phase of the evaluation framework, and results 
from this level provide specific estimates of the relative contributions of each of the major program 
elements in the RTRP to achieving the overall outcomes measured at Levels 1 and 2.  
 
RTRP Road Safety Engineering Works Evaluation Framework  

 
Development of the RTRP Road Safety Engineering Works Evaluation Framework closely aligns 
with the RTRP General Evaluation Framework. The framework includes a broad design for 
evaluating the four programs within the RTRP Road Safety Engineering Work.  
 
The Evaluation Framework is also informed by an extensive literature review regarding evaluations 
of similar engineering programs. The literature review identified parameters to be included in the 
evaluation of engineering projects (such as controlling for key confounding factors), based on proven 
evaluation studies (e.g. Elvik, 2003; Oxley et al., 2004). 
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Process evaluation 

 
A desktop review of the road safety engineering governance structure will be conducted to assess 
program processes and progress for each RTRP Road Safety Engineering Works program, including 
comparison of program delivery against program plans and timelines, analysis of minutes, issues logs 
and file notes from relevant steering committee meetings, and review of any subsequent changes 
made to the program to ensure continuous improvement in program management. 
 
Outcome Evaluation 
 
According to the Analytical Framework, selection of the road safety engineering projects was based 
on crash analysis of the following crash types for each of the engineering program areas: 
 

1. Safety Barriers – Head-on casualty crashes, off-path casualty crashes 
2. Local Government Road Review and Work – Intersection crashes, same direction crashes, 

head-on crashes and off-path crashes on local and regional roads where the posted speed limit 
is 70km/h or more 

3. Route Safety Reviews – All casualty crashes on an identified route of the reviewed State 
highway 

4. Pedestrian Fencing – Pedestrian casualty crashes 
 
Data analysis will be based on the relevant crash types identified above for each of the four 
engineering programs. Specifically for each program, data for 5 years before and 5 years after 
implementation will be collated for both treatment and control locations, and data analysis will 
consist of a 2x2 evaluation design (treatment-control x before-and-after) in order to analyse crash and 
casualty rates (per vehicle kilometres travelled) at identified treatment locations compared to relevant 
control locations (similar in terms of, for example, geometric design, length, locality, road 
curvature), where possible.  
 
A working document was developed which details the data collection process for monitoring and 
evaluation of RTRP Engineering Works. The document outlines the steps taken to monitor annual 
progress of individual engineering projects when sufficient time has passed to enable data collection. 
 
Crash data will be collated and analysed annually to monitor progress of individual programs, and 
aggregated data for 5-year periods will be employed for longer-term analysis of programs (excluding 
a specified installation period relevant to each treatment location). The process will allow for 
ongoing annual monitoring of projects, but also for more formal evaluation of RTRP Engineering 
Work programs, according to parameters outlined in the RTRP Engineering Work Evaluation 
Framework and the RTRP General Evaluation Framework. 
 
Preliminary Findings 

 
Below is a summary of preliminary findings from monitoring of RTRP more broadly, and for the 
RTRP Road Safety Engineering Works from the first annual monitoring of completed engineering 
projects as at October 2012. Note that all NSW crash data for 2012 presented here are preliminary. 
 
Overall Crash Trends 
 
Examination of the annual NSW road toll over recent years demonstrates a clear reduction in 
fatalities since the introduction of RTRP at the beginning of 2010. Figure 2 shows that the NSW 
annual road toll dropped by 11% between 2009 and 2010, and by another 8% between 2010 and 
2011. The NSW annual road rolls for both 2010 and 2011 were also below the five-year average 
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annual road toll (453 fatalities). While a range of factors are likely to have influenced these fatality 
reductions, RTRP was a major policy initiative implemented at this time and is likely to have 
contributed in part to these reductions, particularly first-year engineering projects which were the 
primary component of RTRP rolled out during the first two years of RTRP.  
 

Annual NSW Road Toll, 2000-2011
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Figure 2: Annual NSW Road Toll, 2000 to 2011 

 
Examination of crash data for crash types relevant to the implementation of the RTRP Road Safety 
Engineering Works program suggest that current completed RTRP engineering projects may have 
had an initial impact in reducing relevant crashes. Figure 3 shows that pedestrian crashes, head-on 
off path casualty crashes and local/regional road crashes all dropped in 2010 compared to the 2005-
2009 average. Reductions for two of these three crash types were also observed in 2011, although 
there was a 9% increase in head-on off path casualty crashes relevant to the safety barrier program 
stream. Other factors are likely to have influenced these data, and more formal approaches to Level 2 
RTRP Evaluation are being considered such as data modelling of specific road crash types. 
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Annual Percentage Change in NSW Crashes for Crash Types Relevant to the RTRP 

Engineering Works Program, 2010 and 2011 Compared to 2005-2009 Average
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Figure 3: Annual Percentage Change in NSW Crashes for Crash Types Relevant to the RTRP 

Engineering Works Program, 2010 to 2011 compared to 2005-2009 Average 

 

Annual Monitoring of Completed Engineering Projects 
 
The first annual monitoring of completed engineering projects was conducted during November 
2012. Preliminary findings from annual monitoring based on 26 completed engineering projects (as 
at October 2012) show that there have been 12 casualty crashes (resulting in 13 injuries) 
approximately one year after implementation, compared to 21 casualty crashes (resulting in one 
fatality and 22 injuries) before implementation. While findings are encouraging, further work is 
required to rigorously evaluate the RTRP Engineering Works program according to evaluation 
framework parameters. 
 
A location report was prepared for each completed project included in the annual monitoring, 
documenting before and after implementation photos, and any immediate effects to each project after 
the first year of implementation including crash and casualty data. Below is an example of road 
treatments completed for one of the pedestrian fencing projects from the RTRP Road Safety 
Engineering Works program. 
 
Elizabeth Street, Ashfield – pedestrian fencing project 
 
The Elizabeth Street, Ashfield project is part of the pedestrian fencing stream of the Engineering 
Works program. This site is located in Ashfield City Council within RMS Sydney Region. Figure 4 
presents pre-implementation photos for this project obtained from Google Earth images. 
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Figure 4: Pre-implementation photos, RTRP pedestrian fencing project at Elizabeth Street, 

Ashfield 

 
The project involved the installation of 20 metres of kerbside pedestrian fencing located west of the 
pedestrian crossing on Elizabeth Street, Ashfield, east of Etonville Parade. Construction 
commenced and completed in April 2012. Figure 5 presents post-implementation photos. 
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Figure 5: Post-implementation photos, RTRP pedestrian fencing project at Elizabeth Street, 

Ashfield 

 
Conclusion 

 
This paper presents the application of a broad evaluation framework to a specific element of a 
broader package of road safety countermeasures. Initial monitoring of the RTRP Engineering Works 
program demonstrates a crash reduction of almost 50% at current completed engineering project 
locations in their first year. While findings are encouraging, further work is required to rigorously 
evaluate the RTRP Engineering Works program according to evaluation framework parameters. 
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