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ABSTRACT 
This 40 km/h technical review consisted of an analysis of traffic survey data and crash data. There were 146 locations in the City 
of Charles Sturt where seven days of twenty-four-hour traffic data was collected when the speed limit was initially 50 km/h. The 
same locations also had traffic data collected after a 40 km/h speed limit had been in place for at least 12 months. The analysis 
of all 146 locations revealed that, at locations where there was a speed limit reduction from 50 km/h to 40 km/h: 

• The average vehicle speed decreased by 2.30 km/h, from 39.8 km/h to 37.5 km/h. 
• The speed at or below which 85 percent of all vehicles travelled decreased by 4.27 km/h, from 48.0 km/h to 43.7 km/h.  
• Weekday (Mon-Fri) traffic volumes decreased by 7.4%. 

For the crash data analysis, equal periods of data before and after the 40 km/h speed limit changes in the various areas of the 
City of Charles Sturt were examined. It was found that very few crashes occurred on local roads in the City of Charles Sturt in the 
various periods examined. Consequently, statistically significant changes in crash numbers were not able to be identified. 
Nonetheless, the following changes were observed from the before to after periods: 

• There was a 27.5% reduction in the number of casualty crashes on Council-owned roads where the speed limit had 
been reduced from 50 km/h to 40 km/h (40 crashes to 29 crashes). 

• There was a 6.9% reduction in casualty crashes on Council-owned roads that had an existing 40 km/h speed limit (29 
crashes down to 27 crashes). 

• There was a 10.6% increase in casualty crashes on Council-owned roads that retained a 50 km/h speed limit (85 
crashes up to 94 crashes). 
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Summary 
This report was commissioned as an independent technical review into the performance of 40 areas 
within the City of Charles Sturt. The aim of the report was to deduce any observed effects likely to have 
resulted from the implementation of 40 areas in various suburbs in the City of Charles Sturt, where the 
original speed limit was the default metropolitan area speed limit of 50 km/h.  

Traffic surveys were commissioned across various locations before and after the implementation of 
each 40 area. The reports from these traffic surveys were processed and this resulted in the 
identification of 273 independent sites with before and after data for analysis. Some sites were nearby 
to areas where large infrastructure projects had taken place between the before and after period, such 
as the Torrens to Torrens Project and Torrens Rail Junction. A sample of 101 sites, that were unlikely 
to be affected by the infrastructure changes or other issues (such as rainfall during one of the survey 
periods), was identified for a sensitivity analysis. 

Analysis of the data found statistically significant reductions of 2.30 km/h in mean speeds and 4.27 km/h 
in 85th percentile speeds associated with the introduction of the 40 areas. A similar reduction in mean 
speeds and 85th percentile speeds were found in the sensitivity analysis. These speed reductions, 
elicited by a speed limit reduction of 10 km/h, are similar to those found when the South Australian 
default speed limit was reduced from 60 km/h to 50 km/h in 2003. 

Average daily traffic volumes for 7-day and 5-day periods were found to have reduced by a statistically 
significant amount of 6.1% and 7.4% respectively. However, the sensitivity analysis indicated smaller 
reductions in the 7-day and 5-day traffic volumes of 3.3% and 4.1%, which suggests that some traffic 
was affected by changes in infrastructure between the before and after survey periods. 

The number of crashes before and after the implementation of the 40 areas were compared. Crashes 
of all severity were found to have reduced by 15.3% and crashes resulting in an injury were found to 
have reduced by 27.5%. Changes in the number of crashes on roads where the speed limit was not 
reduced, over the equivalent period, were also explored. Crashes of all severities on Council-owned 
roads where the speed limit was consistent at 50 km/h and 40 km/h reduced by 10.4% and increased 
by 3.9% respectively. For injury crashes on Council-owned roads with a consistent speed limit of 50 
km/h and 40 km/h, there was an increase of 10.6% and reduction of 6.9% respectively.  

Fortunately, there were relatively few crashes that occurred on City of Charles Sturt owned roads in the 
period examined for this study. However, due to the low numbers of crashes and the natural variability 
in crash numbers over time, none of the identified reductions in crashes were found to be statistically 
significant. 

The findings of this study indicate that the implementation of 40 areas in several areas of the City of 
Charles Sturt have resulted in an expected reduction in vehicle travel speeds and possibly a small 
reduction in traffic volumes. The effect of these speed and volume reductions on crashes was not able 
to be conclusively quantified, but the results were indicative that crash reductions were similar or better 
than those experienced in other areas where speed limits had not been changed. 
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1 Introduction 
Road safety in local government areas is a significant challenge, and the City of Charles Sturt (CCS) 
Council have demonstrated commitment through the introduction of 40 km/h area speed limits (40 area) 
in several precincts across their road network. While lower speed limits are demonstrated to be 
associated with improved road safety, it is important to periodically evaluate any safety initiatives to 
review their effectiveness within the transport system. 

The road network under governance of the City of Charles Sturt generally consists of low-traffic local-
access roads, as well as collector and distributor roads with higher traffic volumes, all of which are 
designed primarily for residential access. The number of crashes that have occurred on roads governed 
by the City of Charles Sturt is consistent with what would be expected given the relatively limited level 
of exposure to road users. However, a significant number of these crashes will result in unacceptable 
levels of trauma. For example, during the period of 2010 to 2015 it was reported that there were 5 fatal 
crashes, 49 serious injury crashes and 448 minor injury crashes within the City of Charles Sturt road 
network (Ruhle et al., 2016). Implementing strategies and measures that reduce this trauma should be 
a goal for all road authorities, including local government. 

Historically, the City of Charles Sturt (and, indeed, many other Australian local councils) have addressed 
road safety issues through the implementation of fixed traffic calming infrastructure. However, these 
types of treatment are expensive for ratepayers and only address specific locations with no benefit to 
areas outside of the treatment zone. Additionally, many traffic calming treatments may displace traffic 
and simply transfer road safety issues to other areas. As such, the treatment of a small number of 
specific roads or intersections is unlikely to have a significant effect on the overall number of crashes 
across the total local road network. 

The lowering of speed limits across a large area of the road network is known to have an appreciable 
effect in terms of reduced travel speeds which, in turn, leads to a reduced number of crashes. This type 
of action is strongly aligned with the principles of harm minimisation and is particularly relevant for the 
local road network where interactions with vulnerable road users, such as pedestrians and bike riders, 
are more common. Additionally, lowered speed limits are associated with reductions in noise pollution 
and fuel consumption which lead to benefits for the environment and respiratory health through a 
decrease in air pollution from vehicle exhaust. Furthermore, safer streets encourage more people to 
walk and ride, resulting in improved individual cardiovascular health as well as societal health more 
generally (National Heart Foundation of Australia, 2019).  

The City of Charles Sturt have highlighted the benefits of previous efforts regarding lowered speed limits 
(Ruhle et al., 2016). Over the 3-year period after the reduction of 60 km/h speed limits to 40 km/h in the 
Bowden/Brompton area (in 1998), injury crashes were found to have decreased by 29% compared to 
the 3-years prior (49 injury crashes down to 35 injury crashes).  

Similar results have also been found in other council areas. Over a 5-year period after the reduction of 
60 km/h speed limits to 40 km/h in Woodville West (in 2001), injury crashes were reported to have 
decreased by 79% compared to 5-years prior (29 injury crashes down to 6 injury crashes). The 
introduction of 40 areas in Woodville West also resulted in reduced traffic volumes (17.7% reduction) 
and reduced average speeds (from 47.6 km/h prior to 41.8 km/h after). 

An evaluation of the reduction of the default speed limit from 60 km/h to 50 km/h after three years 
(Kloeden et al., 2007) found that casualty crashes fell by 23% and average speeds decreased by 3.8 
km/h. Furthermore, even on roads that remained at 60 km/h casualty crashes fell by 16% and average 
speeds reduced by 2.1 km/h. 



 

CASR Report | City of Charles Sturt: A Technical Review of 40 km/h Area Speed Limits  
2 

When interpreting the effectiveness of lowered speed limits, it is important to highlight that no other 
safety treatments can produce such impressive reductions in an economically viable manner. That is, 
speed limit reductions are an economical and uniquely effective road safety intervention. 

Ideally, in terms of safety and consistency, a blanket 40 area would be adopted on the entire City of 
Charles Sturt governed road network. In a report prepared by City of Charles Sturt engineers in 2016 
(Ruhle et al, 2016) a 40 area was proposed on all local access streets, with distributor roads retained at 
50 km/h and local collector roads being reviewed separately. 

On Tuesday, 29 March 2016 the City of Charles Sturt Council received this report and unanimously 
carried the eight motions (City of Charles Sturt, 2016). Of specific relevance to this project were motions:  

• (3) That Council receive the report titled ‘Evaluation of 40 km/h Speed Limit for Local Streets in 
the City of Charles Sturt’, 

• (4) That Council support the Option 1 Motion of the report to continue with the current precinct 
by precinct 40 km/h investigation in accordance with the DPTI guidelines to complete 65% of all 
local streets over the next 2 years, and 

• (8) That when 65% of all Council local streets have 40 km/h speed limits implemented, Council 
officers investigate the remaining local streets and prepare a report considering whether to 
implement the 40km/h speed limit in all the remaining local streets. 

In subsequent Council discussions, it was decided that the roll-out of the 40 areas across the CCS would 
temporarily be suspended when around 50% of Council streets had 40 areas introduced. At this point 
in time an independent review into the performance of the implemented 40 areas would be undertaken, 
with the aim of determining the effectiveness, as well as guiding future decisions related to the 
implementation of further 40 areas within the City of Charles Sturt.  

This report is an independent technical analysis that examines the available traffic volume and crash 
data to quantify the performance of the 40 areas implemented since 2017 and will form a component of 
the above-mentioned review. Primarily this analysis seeks to investigate the effect of the speed limit 
reduction with respect to changes in traffic volumes, travel speeds, and crashes on the roads where 40 
km/h speed limits have been operational for a minimum of 12 months.  

In Section 2 some background is provided on what changes have been made to speed limits in the City 
of Charles Sturt Council area to provide some context for the following Sections. Then, in Section 3, a 
description of the analysis methodology is given. This is followed by the results of the analysis in Section 
4. In Section 5, speed and crash trends from across the Adelaide metropolitan area are presented to 
provide some context to the results in Section 4. Finally, a discussion of the results and implications is 
given in Section 6. 
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2 Background 

2.1 Implementation of 40 km/h speed limits 
The City of Charles Sturt Council first introduced 40 areas in Bowden, Brompton, Ridleyton in 1998. At 
that time, in South Australia, the default speed limit on urban roads was still 60 km/h. As a result, injury 
crashes were found to have decreased by 29% (Ruhle et al., 2016). In 2001, further 40 areas were 
introduced in Woodville West, and in the 5-year period after the introduction those speed limits, injury 
crashes were reported to have decreased by 79% compared to the 5-years prior. However, this period 
of analysis also includes the potentially confounding effects of the introduction of a default 50 km/h 
speed limit across all metropolitan areas of SA in 2003. The introduction of a 40 area in Woodville West 
was also found to have resulted in a 17.7% reduction in traffic volumes and reduced average speeds 
from 47.6 km/h to 41.8 km/h (Ruhle et al., 2016). 

Since 2012, more areas in the City of Charles Sturt were provided with 40 km/h speed limits; firstly within 
the Grange Golf Club area (bounded by White Sands Drive) and then, in 2014, roads within the Henley 
Precinct. More recently (2017 onwards), a more strategic approach to a Council wide speed limit 
reduction was undertaken. The timelines and locations of the 40 areas throughout the City of Charles 
Sturt are shown in Table 2.1.  

Once Council endorse a 40 km/h speed limit change for a particular area, and the Minister for Transport 
approves, installation crews are deployed to the various zones to install signs at appropriate locations. 
At this point the new speed limit is formally in operation.  

Arterial roads within the City of Charles Sturt Council are under the control of the Department of 
Planning, Transport and Infrastructure and consequently retained a 60 km/h speed limit. Council-owned 
roads comprise of distributor roads, collector roads, and local access streets. Some distributor roads 
that connect local access streets to arterial roads were not included in the 40 areas and retained a 50 
km/h speed limit. All collector roads, designed to connect local access roads and properties to distributor 
and arterial roads, were included in 40 areas.  

2.2 Community consultation 
The initial Speed Limit Guideline for South Australia (Transport SA, 1998) placed considerable 
importance on community consultation for speed limit changes and required the following conditions to 
be met before the State Government (DPTI) would consider a reduction: 

• a response rate of at least 30 per cent of all residents in the relevant area, and 

• support for the speed reduction from at least two thirds of those responses. 

In the earlier periods of speed limit changes, City of Charles Sturt Council undertook community 
consultations in this traditional manner; information (relating to the reasons for proposed speed limit 
changes) as well as a survey, was given to residents and businesses in the areas of a proposed change 
with a request for feedback. Generally, only impassioned residents respond to such surveys, and hence 
this approach often leads to low response rates that may not be representative of all residents in the 
area. 

In acknowledgement of generally low response rates to community consultations, amendments to the 
guidelines were made to remove the strict requirements (DPTI, 2017). It is now accepted that “Councils, 
as elected representatives of the local community, are responsible for assessing the level of support for 
the proposal and may decide not to seek specific community feedback on a proposed speed limit 
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change”. However, the guidelines then suggest that “it may be beneficial to the success of the speed 
limit proposal to ensure a high level of community support before implementing the lower speed limit.” 

In light of these changes, CCS trialled a statistical sampling method concurrently with the traditional 
survey method, when conducting the community consultation in the Grange – B and Seaton – A areas. 
This was done as a way of attracting responses from those residents who don’t have strong views either 
way. It was found that the results obtained from statistical sampling were more representative of the 
wider community and so this method was used for the final three 40 areas that were installed in 2019. 
The statistical sampling method consists of a survey that is administered, by an independent consultant, 
to a random but age representative sample of residents. Regardless of the consultation outcomes, 
elected councillors must have a majority vote in deciding whether to implement a 40 area for a particular 
council area (which is then still subject to the Minister for Transport’s final approval). 

The consultation methods used prior to the implementation of a 40 area in each zone are shown in 
Table 2.1. 
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Table 2.1 
Zones within the City of Charles Sturt with 40 areas, by implementation date and consultation method 

Zone Area Description 
(bounding roads) 

Implementation 
date Consultation Analysis 

group 

1 Bowden, Brompton, 
Ridleyton 

Park Terrace, Torrens Road, 
South Road, Port Road 1998 Community survey 

Speed 
reduction 

to 40 
km/h 

prior to 
2016 

2 Woodville West 
Findon Road, Grange 
Railway Line, Trimmer 
Parade 

2001 Community survey 

3 Grange - A White Sands Drive 01/04/2012 Community survey 

4 Henley Precinct North Street, East Terrace, 
South Street (all inclusive) 17/12/2014 Community survey 

5 West Hindmarsh (South) 
and Welland (South) 

South Road, Grange Road 
and the River Torrens 
(includes Frederick Street) 

09/01/2017 Community survey 

Speed 
reduction 

to 40 
km/h in 
2017 or 

2018 

6 Hindmarsh Port Road, South Road, and 
Adam Street 09/01/2017 Community survey 

7 
West Hindmarsh (North), 
Welland (North), Allenby 
Gardens (North) 

Port Road, South Road, 
Grange Road, and East 
Avenue 

18/01/2017 Community survey 

8 Croydon, West Croydon 
(East) 

South Road, Torrens Road, 
Rosetta Street and Port 
Road 

25/01/2017 Community survey 

9 Renown Park 

Torrens Road, South Road, 
Lamont Street, Harrison 
Road, Bolton Avenue, 
Exeter Terrace 

01/02/2017 Community survey 

10 St Clair 
Cheltenham Road, Torrens 
Road, Woodville Road, 
Outer Harbor Railway Line 

19/05/2017 Community survey 

11 Kilkenny, West Croydon 
(West) 

Kilkenny Road/David 
Terrace, Torrens Road, 
Rosetta Street, Port Road 

30/05/2017 Community survey 

12 Woodville, Woodville Park 

Woodville Road, Torrens 
Road, Kilkenny Road/David 
Terrace, Port Road, Grange 
Railway Line 

28/06/2017 Community survey 

13 Grange - B 
Trimmer Parade, Frederick 
Road, Grange Road, Military 
Road 

07/02/2018 Community survey & 
 Statistical sampling 

14 Seaton - A 
Trimmer Parade, Findon 
Road, Grange Road, 
Tapleys Hill Road 

17/05/2018 Community survey & 
 Statistical sampling 

15 Seaton - B 
Tapley's Hill Road, West 
Lakes Boulevard, Clark 
Terrace 

20/05/2019 Statistical sampling Speed 
reduction 

to 40 
km/h in 
2019 

16 Flinders Park, Allenby 
Gardens (South) 

Grange Road, Welland 
suburb boundary, River 
Torrens, Findon Road 

27/05/2019 Statistical sampling 

17 Woodville South, Beverley, 
Findon (East) 

Findon Road, Port Road, 
East Avenue, Grange Road 26/06/2019 Statistical sampling 

- All other areas - - - 
No 

speed 
reduction 
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Figure 2.1 
Zones within the City of Charles Sturt that have had speed limit reductions to 40 km/h 

 

 

DPTI-owned 60 km/h arterial road

Council-owned 50 km/h distributor road

Council-owned road

Speed reduction to 40 km/h in 2017 or 2018

Speed reduction to 40 km/h prior to 2016

Speed reduction to 40 km/h in 2019
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3 Methodology 

3.1 Collation of traffic speed and volume data 
Engineers and data analysts from Council provided CASR with traffic survey reports from sites within 
the zones where the speed limit had been reduced from 50 km/h to 40 km/h in 2017 or 2018 as well as 
from zones Grange – A and Henley Precinct where the speed limit had been reduced prior to 2016. 
Data was only available at two locations within the 40 areas implemented in 2019 due to the timing of 
this review. 

At each site, a survey report was available from both before and after the speed limit reduction. On 
average the before surveys were conducted 4 years prior to a speed change, while the after surveys 
were conducted 2.25 years after. 

The traffic surveys were undertaken by a number of different companies which meant that there was 
considerable variation in the layout of the reports, the type of data collected, and the quality of the data 
collected. A manual process was undertaken to extract relevant data from each report, relating to: 

• 7-day average daily mean speeds 
• 7-day average daily 85th percentile speeds 
• 5-day traffic counts 
• 7-day traffic counts. 

To ensure a consistent and robust before and after analysis, only reports containing complete data were 
used. The minimum criteria for inclusion was that the report included seven days of recorded data, which 
included five days of a normal week and two days of a normal weekend. Usually the seven days of data 
were recorded over a standard week (Monday to Sunday), but some reports also recorded continuous 
data over a two-week span (e.g. beginning on a Wednesday in one week and finishing on a Tuesday in 
the following week). Reports which presented data that was recorded from separate and non-continuous 
weeks, or recorded less than a week of data then extrapolated to a full week, were excluded from the 
study. After removing the unsuitable reports, traffic survey data was available (both before and after the 
speed limit reduction) at 146 unique locations. These locations are shown in Figure 3.1. 

At the majority of locations, traffic survey data was available for both directions of travel separately. For 
example, data collected on a road travelling North-South would include details of the traffic in the 
northern direction and details of the traffic in the southern direction. However, some of the older traffic 
survey reports did not provide data for the separate directions of travel - instead providing only a 
combined result. 

In order to account for effects that may only effect traffic in one direction, traffic volume and speed data 
in separate directions was treated independently. As such, an individual site was defined for each 
direction of travel at a given location (where data was available for the separate directions of travel). For 
locations where there was only combined direction data available, a site was defined that considered 
the combined traffic survey data. This process resulted in a final list of 273 sites that included 254 single 
direction sites and 19 combined direction sites.  

3.2 Analysis of traffic speed and volume data 
The change in the mean and 85th percentile speeds between the before and after periods were 
determined for each of the 273 sites. Similarly, the ratio of the after to the before periods were 
determined for the 7-day and 5-day traffic volumes for each site. 
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The traffic surveys are likely to be non-homogenous due to factors such as data collection at different 
times of the year, differing amount of time between the before and after surveys, and different types of 
road infrastructure around the survey site (e.g. a road near leading to an arterial will not be the same as 
a back street). As such, the results from each site cannot simply be summed together in the usual 
fashion. Instead, the median of the change in mean speed, 85th percentile speed, 7-day volume, and 5-
day volume at each site was taken as the best estimate of the overall effect from the reduction in speed 
limit. 

Because of the non-normal distribution of the changes at individual sites, and the existence of extreme 
outliers, simple T-tests are not appropriate to test of statistical significance. The Wilcoxon signed rank 
test is preferable as it does not rely on normality and is not sensitive to extreme extraneous results. For 
the mean speed and 85th percentile speed the Wilcoxon signed rank test was applied to the individual 
site changes.  

To determine the statistical significance of the change in mean speed and 85th percentile speed, the 
Wilcoxon signed rank test was applied to the individual site changes. For the 7-day and 5-day volumes, 
statistical significance was determined by applying the Wilcoxon signed rank test to the logarithm of the 
ratios of the after to the before periods at each site. Significance was determined at a threshold of p < 
0.001. 

The above analysis was conducted twice. In the first instance, data from all sites was utilised. A 
secondary, sensitivity analysis was then performed which excluded any site which may have been 
affected by major infrastructure changes (such as the Torrens to Torrens project), intense rainfall, or 
seasonal differences. The locations of the excluded sites are shown in Figure 3.2 below. There were 
101 sites where no issues were noted, and these were used in the sensitivity analysis. The results of 
the sensitivity analysis were compared to those from the full analysis. Any significant differences would 
be indicative that the infrastructure changes, or differences in rainfall and hours of daylight, may have 
produced some bias in the full analysis results.  
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Figure 3.1 
Traffic survey locations 
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Speed reduction to 40 km/h in 2019

Traffic survey location
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Figure 3.2 
Locations of traffic surveys excluded for sensitivity analysis 

 

 

  

DPTI-owned 60 km/h arterial road

Council-owned 50 km/h distributor road
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Speed reduction to 40 km/h in 2017 or 2018

Speed reduction to 40 km/h prior to 2016

Speed reduction to 40 km/h in 2019

No site issues
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Weather/lighting issues



 

CASR Report | City of Charles Sturt: A Technical Review of 40 km/h Area Speed Limits  
11 

3.3 Collation of crash data 
Crashes that occurred within the City of Charles Sturt area were identified from the South Australian 
Traffic Accident Reporting System (TARS). Due to natural recording delays in the system, crash data 
was only available to the end of December 2019.  

In order to analyse the effect of the 40 km/h speed limit reductions, the number of crashes that occurred 
during a period before the speed limit change should be compared to the number of crashes occurring 
over the same period after the change. Given the available crash data, the after period for each site was 
constrained to the end of December 2019. Thus, for each of the 40 area zones implemented in 2017 or 
2018, the after period was defined as starting two weeks after the 40 km/h implementation date and 
extending until 31/12/2019. A before period, with a duration that matched the after period, and ended 
two weeks prior to the 40 km/h implementation date, was then determined. The before and after periods 
for each of the zones are shown in Table 3.1. 

For comparison purposes, crash data was also sought for zones where the speed limit had remained 
consistent at 40 km/h or 50 km/h for a number of years. As such, arbitrary before and after periods with 
a duration of 1095 days (3 years) were selected for zones where speed limit reductions to 40 km/h had 
occurred a number of years ago and for zones where speed limit reductions to 40 km/h had not occurred 
prior to 2020 or where no speed limit reductions had occurred. These before and after periods are also 
shown in Table 3.1. 

Crashes in the before and after period of each zone were then extracted from TARS and categorised 
based on whether they occurred at a midblock location on a Council-owned road or at the intersection 
of multiple Council-owned roads. 

Table 3.1 
Before and after analysis periods for each of the zones within the City of Charles Sturt 

Zone Area Before period After period Period 
duration 

Analysis 
group 

1 Bowden, Brompton, Ridleyton 

01/01/14 – 31/12/16 01/01/17 – 31/12/19 1095 days Consistent 
40 km/h 

zone 

2 Woodville West 

3 Grange - A 

4 Henley Precinct 01/01/15 – 30/06/17 01/07/17 – 31/12/19 912 days 

5 West Hindmarsh (South) and Welland 
(South) 19/01/14 – 26/12/16 23/01/17 – 31/12/19 1072 days 

50 km/h to 
40 km/h 

zone 

6 Hindmarsh 19/01/14 – 26/12/16 23/01/17 – 31/12/19 1072 days 

7 West Hindmarsh (North), Welland 
(North), Allenby Gardens (North) 06/02/14 – 04/01/17 01/02/17 – 31/12/19 1063 days 

8 Croydon, West Croydon (East) 20/02/14 – 11/01/17 08/02/17 – 31/12/19 1056 days 

9 Renown Park 06/03/14 – 18/01/17 15/02/17 – 31/12/19 1049 days 

10 St Clair 06/10/14 – 05/05/17 02/06/17 – 31/12/29 942 days 

11 Kilkenny, West Croydon (West) 30/07/15 – 16/05/17 13/06/17 – 31/12/19 931 days 

12 Woodville, Woodville Park 28/10/14 – 14/06/17 12/07/17 – 31/12/19 902 days 

13 Grange - B 17/03/16 – 24/01/18 21/02/18 – 31/12/19 678 days 

14 Seaton - A 01/10/16 – 03/05/18 31/05/18 – 31/12/19 579 days 

15 Seaton - B 29/08/14 – 31/12/16 01/01/17 – 05/05/19 855 days 
Consistent 

50 km/h 
zone 

16 Flinders Park, Allenby Gardens (South) 22/08/14 – 31/12/16 01/01/17 – 12/05/19 862 days 

17 Woodville South, Beverley, Findon (East) 23/07/14 – 31/12/16 01/01/17 – 11/06/19 892 days 

- All other areas 01/01/14 – 31/12/16 01/01/17 – 31/12/19 1095 days 
Consistent 

50 km/h 
zone 
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3.4 Analysis of crash data 
The crash data was analysed by creating tables to compare the number of crashes in the zones where 
the speed limit was reduced to 40 km/h to the number of crashes in zones where the speed limit 
remained at a consistent 40 km/h or a consistent 50 km/h. The absolute and percentage change in the 
number of crashes between the before and after periods was determined. 

Tables were prepared separately for crashes of all severities and for the subset of crashes that resulted 
in at least one casualty for the parties involved, including a fatality, a hospital admission, hospital 
treatment, or doctor treatment. 

A chi-squared test was used to check for the statistical significance of any change in crashes found 
between the before and after 40 km/h area speed limit implementation. The test was performed using 
the change in crashes from both the consistent 40 km/h and consistent 50 km/h zones as a comparison. 
The accepted practice regarding chi-squared testing is that a minimum sample size of 50 is required, 
with at least five values in each category. As such, for results tables that did not have a total of at least 
50 crashes, a chi-squared test was not performed.  
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4 Results 
The results of the analysis of the traffic volume and speed data, along with the crash data are described 
below. 

4.1 Traffic speed and volume data 
A summary of the results of the analysis performed on the traffic volume and speed data is shown in 
Table 4.1. When considering the entire sample of sites, the speed limit reduction from 50 km/h to 40 
km/h resulted in mean speeds reducing by 2.30 km/h and 85th percentile speeds reducing by 4.27 km/h. 
For the sensitivity analysis, which considered only sites that were unaffected by potentially confounding 
factors (such as nearby infrastructure changes, differences in rainfall, or differences in hours of daylight), 
the changes to mean speed and 85th percentile speed were similar: a reduction of 2.82 km/h and 4.27 
km/h respectively. All these reductions were statistically significant. 

Traffic volumes were also found to have reduced on roads where the speed limit had been reduced to 
40 km/h. For all sites, the 7-day and 5-day average daily volumes reduced by 6.1% and 7.4% 
respectively. These reductions were statistically significant. For the sensitivity analysis, the 7-day and 
5-day average daily traffic volumes were reduced by 3.3% and 4.1% respectively. However, these 
results were not statistically significant (p=0.036 and p=0.081 respectively). The smaller reduction (and 
lack of statistical significance) in the sensitivity analysis may be an indication that some of the reduction 
in traffic volumes found for the all sites analysis is due to the effects of changes in infrastructure, rainfall, 
or hours of daylight. 

Table 4.1 
Changes in traffic speed and volume as a result of speed limit reduction to 40 km/h 

Analysis group All sites 
Sites unaffected by 

infrastructure, rainfall, or 
hours of daylight changes 

Number of sites 273 101 
Mean speed before 40 area implementation 39.8 km/h 41.7 km/h 
85th percentile speed before 40 area implementation 48.0 km/h 49.1 km/h 
Change in mean speed after 40 area implementation -2.30 km/h * -2.82 km/h * 
Change in 85th percentile speed after 40 area implementation -4.27 km/h * -4.27 km/h * 
Change in 7-day volume after 40 area implementation -6.1 % * -3.3 % 
Change in 5-day volume after 40 area implementation -7.4 % * -4.1 % 
* Statistically significant change 

 

4.2 Crash data 

4.2.1 All crash severities 

Table 4.2 shows the crash analysis results when considering collisions of all severities. A reduction of 
15.3% was found on Council-owned roads between the before and after period. In comparison, crashes 
on Council-owned roads where the speed limit was consistent at 50 km/h reduced by 10.4%, and 
crashes on Council-owned roads where the speed limit was consistent at 40 km/h increased by 3.9%. 
These changes were largely driven by reductions in intersection crashes, with only small changes 
observed in the proportion of crashes at midblock locations. The changes in the number of crashes in 
the zones with a reduced speed limit were not found to be statistically significant when compared with 
either of the constant speed limit zones. However, this is likely to be due to the small number of crashes. 
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Table 4.2 
Crashes of all severities on Council-owned roads 

Type 50 km/h to 40 km/h Consistent 50 km/h Consistent 40 km/h 
Before After Change Before After Change Before After Change 

Intersection 59 40 -19 (-32.2%) 109 95 -14 (-12.8%) 45 40 -5 (-11.1%) 
Midblock 98 93 -5 (-5.1%) 228 207 -21 (-9.2%) 57 66 9 (15.8%) 
Total 157 133 -24 (-15.3%) 337 302 -35 (-10.4%) 102 106 4 (3.9%) 

 

4.2.2 Casualty crashes 

When considering only crashes that resulted in a casualty for at least one of the involved parties, is 
shown in Table 4.3. A casualty crash reduction of 27.5% was found on Council-owned roads where the 
speed limit was reduced from 50 km/h to 40 km/h. This is compared to an increase of 10.6% on Council-
owned roads where the speed limit was consistent at 50 km/h and a 6.9% reduction on Council-owned 
roads where the speed limit was consistent at 40 km/h. Again, the small number of crashes means a 
statistically significant result was not able to be found.  

Table 4.3 
Casualty crashes (fatal, hospital admission, hospital treated, or doctor treated) on Council-owned roads  

Type 
50 km/h to 40 km/h Consistent 50 km/h Consistent 40 km/h 

Before After Change Before After Change Before After Change 
Intersection 19 14 -5 (-26.3%) 29 35 6 (+20.7%) 14 11 -3 (-21.4%) 
Midblock 21 15 -6 (-28.6%) 56 59 3 (+5.4%) 15 16 1 (+6.7%) 
Total 40 29 -11 (-27.5%) 85 94 9 (+10.6%) 29 27 -2 (-6.9%) 
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5 Adelaide metropolitan speed and crash trends 
In order to provide some context and comparison for the analysis of the 40 areas implemented in CCS, 
this section provides an overview of speed and crash trends in the Adelaide metropolitan area. 

5.1 Metropolitan area speed trends 
In July 2003, the default metropolitan speed limit in South Australia was reduced from 60 km/h to 50 
km/h across all local access streets, collector roads, and distributor roads (unless sign posted as 60 
km/h). CASR and DPTI have been monitoring speeds on roads in SA at a number of sites through 
regular surveys since 2002 (see Kloeden & Woolley, 2017). Each survey is conducted at around the 
same time of year and in the same general location providing a consistent long term data source for 
analysis. The speeds measured in these surveys is shown in Table 5.1 for local access roads and in 
Table 5.2 for collector roads. Also shown is the yearly change in speed and the cumulative change in 
speed since 2002 when the final survey with a default 60 km/h limit was conducted. In the first speed 
survey after the 10 km/h default speed limit reduction, mean speeds on local access roads and collector 
roads dropped by 2.14 km/h and 2.30 km/h, respectively. There was also a drop in 85th percentile speeds 
of 2.86 km/h on local access streets and 1.97 km/h on collector roads. 

Furthermore, mean speeds and 85th percentile speeds have continued to decrease over time. The 
cumulative reduction in mean speeds from 2002 to 2018 was 5.43 km/h on local access roads and 6.85 
km/h on collector roads. For 85th percentile speeds, the cumulative reduction from 2002 to 2018 was 
6.97 km/h on local access roads and 7.10 km/h on collector roads. 

Table 5.1 
Mean and 85th percentile speeds on Adelaide metropolitan local access roads 

Year Mean speed 
(km/h) 

Change in mean 
speed since 

previous survey 

Cumulative change 
in mean speed 

since 2002 

85th percentile 
speed 
(km/h) 

Change in 85th 
percentile speed 
since previous 

survey 

Cumulative change 
in 85th percentile 
speed since 2002 

2002 (60 km/h) 46.90 - - 57.15 - - 
2003 (50 km/h) 44.76 -2.14 -2.14 54.29 -2.86 -2.86 
2005 43.34 -1.42 -3.56 53.05 -1.24 -4.10 
2007 44.24 +0.91 -2.65 53.50 +0.45 -3.65 
2008 43.75 -0.50 -3.15 52.80 -0.70 -4.35 
2009 44.10 +0.35 -2.80 52.80 0.00 -4.35 
2010 43.37 -0.73 -3.53 52.10 -0.70 -5.05 
2011 43.56 +0.19 -3.34 52.40 +0.30 -4.75 
2012 43.14 -0.42 -3.76 52.00 -0.40 -5.15 
2013 42.39 -0.75 -4.51 51.30 -0.70 -5.85 
2014 41.68 -0.71 -5.22 50.70 -0.60 -6.45 
2015 41.38 -0.31 -5.53 50.30 -0.40 -6.85 
2016 41.67 +0.30 -5.23 50.36 +0.06 -6.79 
2018 41.47 -0.20 -5.43 50.18 -0.18 -6.97 
Note: no survey conducted in years 2004, 2006, and 2017 
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Table 5.2 
Mean and 85th percentile speeds on Adelaide metropolitan collector roads 

Year Mean speed 
(km/h) 

Change in mean 
speed since 

previous survey 
Change in mean 
speed since 2002 

85th percentile 
speed 
(km/h) 

Change in 85th 
percentile speed 
since previous 

survey 

Change in 85th 
percentile speed 

since 2002 

2002 (60 km/h) 53.83 - - 61.06 - - 
2003 (50 km/h) 51.52 -2.30 -2.30 59.09 -1.97 -1.97 
2005 50.23 -1.29 -3.59 57.26 -1.83 -3.80 
2007 50.65 +0.42 -3.17 57.90 +0.64 -3.16 
2008 49.79 -0.87 -4.04 57.00 -0.90 -4.06 
2009 49.67 -0.12 -4.16 56.55 -0.45 -4.51 
2010 49.46 -0.21 -4.37 56.50 -0.05 -4.56 
2011 49.74 +0.28 -4.09 56.95 +0.45 -4.11 
2012 49.11 -0.63 -4.72 56.00 -0.95 -5.06 
2013 48.75 -0.37 -5.09 55.50 -0.50 -5.56 
2014 48.17 -0.57 -5.66 55.35 -0.15 -5.71 
2015 47.88 -0.29 -5.95 54.65 -0.70 -6.41 
2016 47.99 +0.10 -5.85 54.88 +0.23 -6.18 
2018 47.26 -0.73 -6.58 53.96 -0.92 -7.10 
Note: no survey conducted in years 2004, 2006, and 2017 

 

5.2 Metropolitan area crash trends 
The number of crashes per year (2010 – 2019) on local government-controlled roads in the Adelaide 
metropolitan area, with a speed limit of 50 or 40 km/h, is shown in Table 5.3. Crashes of all injury 
severities, including those resulting in property damage only (no injury), are shown, along with the subset 
of crashes that resulted in a casualty (doctor treated, hospital treated, hospital admission, or a fatality). 

There is significant year by year fluctuation in the number of crashes, but the long-term trend is that of 
a gradual decline. It should be noted that there can be changes in crash reporting thresholds and 
procedures used by police which also results in some annual variation in the data.  

All crashes have reduced from 3,091 in 2010 to 1,542 in 2019 with an average yearly decline over that 
period of 6.62%. For casualty crashes, the average yearly decline over the 2010 to 2019 period was 
3.92%, having reduced from 686 to 466. 

Table 5.3 
Crashes in Adelaide metropolitan area on local government-owned roads with a speed limit of 40 or 50 km/h 

Year All crashes 
Percentage change in 

all crashes from 
previous year 

Casualty cashes 
Percentage change in 

injury crashes from 
previous year 

2010 3,091 - 686 - 
2011 2742 -11.3% 561 -18.2% 
2012 2756 +0.5% 592 +5.5% 
2013 1914 -30.6% 545 -7.9% 
2014 1869 -2.4% 525 -3.7% 
2015 1788 -4.3% 531 +1.1% 
2016 1995 +11.6% 514 -3.2% 
2017 1594 -20.1% 492 -4.3% 
2018 1647 +3.3% 521 +5.9% 
2019 1542 -6.4% 466 -10.6% 
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6 Discussion 
This report was commissioned as an independent technical review into the performance of 40 areas 
within the City of Charles Sturt. The aim of the report was to deduce any observed effects likely to have 
resulted from the implementation of 40 areas in various suburbs in the City of Charles Sturt, where the 
original speed limit was the default metropolitan area speed limit of 50 km/h.  

The 40 areas were implemented in a number of zones, at different points in time, each preceded by 
community consultation, Council endorsement, and DPTI approval. Traffic surveys were commissioned 
across various locations before and after the implementation of each 40 area. The reports from these 
traffic surveys were processed and this resulted in the identification of 273 independent sites with before 
and after data for analysis. In some cases, large background infrastructure projects, including the 
Torrens to Torrens Project and Torrens Rail Junction, were considered to have potentially influenced 
traffic at a number of the survey sites. For example, local streets that were previously accessible (off 
South Road and beyond) may have had lowered traffic volumes. Additionally, differences in the rainfall 
and daylight hours between the before and after surveys may have also affected some results. As such, 
a smaller sample of 101 sites, unlikely to be affected by infrastructure changes or differences in rainfall 
and daylight hours, was identified for a sensitivity analysis that would indicate whether there was an any 
bias in the full analysis. 

Analysis of the data available from the full set of sites found statistically significant reductions of 2.30 
km/h in mean speeds and 4.27 km/h in 85th percentile speeds associated with the reduction in speed 
limits. A similar reduction in mean speeds and 85th percentile speeds (2.82 km/h and 4.27 km/h 
respectively) were found in the sensitivity analysis, indicating that the main analysis results were unlikely 
to have been affected by confounding factors. These speed reductions, elicited by a speed limit 
reduction of 10 km/h, are similar to those found when the South Australian default speed limit was 
reduced from 60 km/h to 50 km/h in 2003. An analysis of the effect of the change in the default speed 
limit found that mean speeds fell by approximately 3.07 km/h on metropolitan local access roads 
(Kloeden et al., 2007). Furthermore, as shown in Section 5.1, mean speed and 85th percentile speed 
have continued to decline in the years following the speed limit reduction. It is expected that speeds will 
similarly continue to gradually reduce over time on roads within the City of Charles Sturt 40 areas. 

Across all the survey sites, average daily traffic volumes for 7-day and 5-day periods were found to have 
reduced by a statistically significant amount of 6.1% and 7.4% respectively. However, when considering 
only the sensitivity analysis sites, the reductions in the 7-day and 5-day traffic volumes where smaller 
at 3.3% and 4.1%, and no longer statistically significant. This may be an indication that some of the 
reductions in 7-day and 5-day volumes for the all sites analysis was the result of traffic affected by 
changes in infrastructure, rainfall, or daylight hours between the before and after survey periods. 

Fortunately, there were relatively few crashes that occurred on City of Charles Sturt owned roads in the 
period examined for this study. These crashes were divided into before and after periods based on the 
40 km/h implementation dates of the various zones where speed limit reductions had been introduced. 
Crashes on Council-owned roads where the speed limit had remained consistent at 50 km/h or 40 km/h 
were also separated into arbitrary before and after periods for analysis as comparison groups. Due to 
the low numbers of crashes, the analysis of crash data did not conclude any statistically significant 
results. The lack of crashes is further compounded by the natural variability in annual numbers observed 
in the metropolitan crash data. Given these factors, it is unsurprising that a statistically significant result 
was not identified. A further analysis at a future time, with a larger sample of data is likely to improve 
the statistical power and may elicit significant findings.  
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While not statistically significant, crashes of all severities were found to have decreased by 15.3% on 
Council-owned roads where the speed limit had been reduced from 50 km/h to 40 km/h. In comparison, 
crashes on Council-owned roads where the speed limit was consistent at 50 km/h reduced by 10.4% 
and crashes on Council-owned roads where the speed limit was consistent at 40 km/h increased by 
3.9%. The change in crashes within the 40 areas were generally consistent with the Adelaide 
metropolitan trend over a 2-year period.  

If only casualty crashes are considered, then Council-owned roads where the speed limit was reduced 
experienced a reduction of 27.5%, compared to an increase of 10.6% and decrease of 6.9% on Council-
owned roads with consistent 50 km/h and 40 km/h speed limits respectively. In comparison, the Adelaide 
metropolitan trend in injury crashes predicts a 7.84% reduction over a 2-year period.  

The findings of this study indicate that the implementation of 40 areas in several areas of the City of 
Charles Sturt have resulted in an expected reduction in vehicle travel speeds and possibly a small 
reduction in traffic volumes. The effect of these speed and volume reductions on crashes was not able 
to be conclusively quantified, but the results were indicative that crash reductions were similar or better 
than those experienced in other areas where speed limits had not been changed. 
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