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1 Introduction

Road safety is a critical public health issue globally, especially in urban areas where increasing
traffic density elevates accident risks (Albalate and Fageda, 2019, Cabrera-Arnau and Bishop,
2021). Vehicle speed significantly contributes to road trauma, particularly affecting vulnerable
road users like pedestrians and cyclists; thus, international organizations recommend a
30 km/h limit where vehicles and vulnerable users interact(United Nations General Assembly,
2020). Many countries have lowered urban speed limits to 30 or 40 km/h to combat rising road
trauma rates, bringing substantial social, environmental, and economic benefits, including
enhanced safety for non-motorized users and reduced societal trauma costs (Vadeby and
Forsman, 2018, Kotagal et al., 2014). In Victoria, Australia, the default urban speed limit was
reduced from 60 km/h to 50 km/h in 2001 (Newstead et al., 2002), and many local councils
have further lowered limits to 40 km/h or even 30 km/h, although few studies have assessed
the road safety benefits of these changes locally (Lawrence et al., 2020a; Lawrence et al.,
2020b). This study examines the impact of reducing the posted speed limit from 50 km/h to
40km/h on local roads in Melbourne, hypothesizing that this reduction leads to fewer
crashes—particularly fatal and serious injury crashes and those involving pedestrians and
cyclists—compared to areas without speed limit changes. By analysing publicly available
crash records and comparing affected sites against control neighbourhoods, we aim to
demonstrate that modest reductions in speed limits can significantly enhance urban road
safety, providing valuable insights for policymakers and urban planners.

2 Methodology

The methodology for this report aims to evaluate the road safety benefits of reducing speed
limits from 50 km/h to 40 km/h on local roads in Melbourne, Victoria. By employing open-
source crash data and spatial analysis tools the study seeks to quantify the reduction in crash
rates, severity, and road users following the change in local speed limit.

2.1 Study area

This study evaluated the impact of reducing speed limits from 50 km/h to 40 km/h in urban
areas around Melbourne, focusing on case sites within the councils of Merri-bek, Stonnington,
and Yarra—all of which implemented the speed limit change in 2011 (see Figure 1). Control
sites were selected based on their proximity to the Melbourne CBD to ensure comparable
urban environments, including areas in Merri-bek and adjacent councils of Darebin and Port
Phillip that did not reduce speed limits between 2011 and 2019. Local road geometry was
verified using Google Street View to confirm similarity. While traffic volume was not explicitly
accounted for, the close proximity and adherence to Austroads and VicRoads standards are
believed to mitigate significant differences in traffic patterns. The study focused exclusively on
local roads, excluding crashes on collector, arterial, or freeway roads to maintain consistency
in the analysis.
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Figure 1: Study area case (blue) and control (green) sites
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2.2 Data acquisition and analysis

Data were sourced from three primary datasets to identify 40 km/h zones, select relevant
crashes, and exclude those on non-local roads: (1) Crash data from the CrashStats database,
providing detailed information on crash locations, severity, dates, and coordinates (Planning,
2023a), (2) Speed Zone and Speed Sign Data from an open-access GIS database to
accurately locate areas with speed limit changes, confirmed through local council traffic
officers when necessary (Planning, 2023b); and (3) OpenStreetMap data acquired from
AURIN, used to create buffers around major transportation routes to exclude crashes on high-
capacity roads (AURIN, 2021). Geographic Information Systems (GIS) were employed to
identify crashes within the case and control sites while excluding those on non-local roads
through buffer creation and systematic removal of incidents occurring on arterial and collector
roads. This approach allowed for a comparative analysis of crash numbers and severity from
2006 to 2019, focusing on the year of the speed limit change (2011) and the four years before
and after its implementation.

3 Results
3.1 Change in crashes by crash severity

We analysed crash data from 2006 to 2019 to evaluate the impact of reducing speed limits
from 50 km/h to 40 km/h on local roads in Melbourne. Although the total number of crashes
differed between the case and control areas, normalizing the data per kilometre of road
segment revealed relatively similar crash rates between them. Post-implementation of the
speed limit reduction in 2011, the case areas generally exhibited a decrease in total crashes
compared to the control areas. Notably, by 2019, crashes in the case areas reduced to 87%
of the 2011 baseline, while the control areas experienced an increase to 106% of the baseline.
This suggests that the rising trend of crashes observed before 2011 diminished in the case
areas following the speed limit change.
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When focusing on other-injury crashes (minor injuries or property damage only), the case
areas fluctuated around the baseline without a significant overall reduction. In contrast, the
control areas saw a substantial increase in such crashes over time, reaching up to 138% of
the baseline in certain years. This indicates that the speed limit reduction may have mitigated
the upward trend of minor crashes in the case areas.

Importantly, for fatal and serious injury (FSI) crashes combined, the case areas showed
significant and sustained reductions, dropping to 45% of the baseline by 2019. While the
control areas also exhibited reductions in FSI crashes, particularly in 2018 and 2019, the
decrease was more pronounced in the case areas. These findings support our hypothesis that
lowering speed limits from 50 km/h to 40 km/h on local roads contributes to a reduction in
severe crashes, thereby enhancing road safety for all users.

Figure 2: Change in total crashes relative to 2011
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Figure 3: Change in other-injury crashes relative to 2011
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Figure 4: Change in fatal and serious injury (FSI) crashes relative to 2011
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3.2 Change in crashes involving pedestrians and cyclists

This section of the result provides an analysis of vulnerable road users crashes within both
the case and control groups. The primary objective is to distinguish between crashes between
two vehicles from crashes that involved pedestrians and cyclists.

Table 3 presents data on vehicle-to-vehicle crashes (excluding bicycles), crashes involving
pedestrians and crashes involving bicycles. These trends are compared between the control
group (where no treatment was applied) and the case group (where the posted speed limit
(PSL) was reduced from 50km/h to 40km/h). This time the data spans only the four years
before and after the treatment in 2011 to focus on the overall change rather than trends over
time. These changes are also shown in Figure 5.

Concerning vehicle-to-vehicle crashes, overall crashes and other injury crashes increased in
the four years after 2011, whereas severe crashes decreased. Although the increase in total
and other injury crashes was not as high in the case sites, interestingly the reduction in severe
crashes was greater in the control site (-20%) than the case sites (-12%).

For pedestrian involved crashes, the benefits of lower speed limits are much more significant.
Overall crashes reduced by 22% in the case study areas relative to no change in control sites.
Severe crashes had an even stronger pattern with a 37% reduction in case site vs. 12% in
control sites. Other-injury crashes only saw a minor reduction in the case sites (-5%) while
control sites other-injury crashes saw an increase of 10%.

Bicycle crashes showed an interesting set of findings. Unfortunately, bicycle crashes
increased in both locations and for all crash severity. However, the increase was significantly
smaller in case sites (21%) compared to control sites (30%). This difference was particularly
pronounced for severe crashes; case sites had a 6% increase after 2011 compared to a 36%
increase in control areas.

Figure 5: Change in crashes four years before and after 2011, by vehicle type
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4 Discussion

This paper examined the road safety impact of reducing the speed limit on local roads from
50 km/h to 40 km/h in three of Melbourne’s local councils in 2011. We hypothesised that the
change would reduce the number of crashes, especially fatal and serious injury crashes and
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among vulnerable road users. On the whole, this hypothesis was supported by the crash
records.

Overall, the reduction in local road speed limit had a more significant impact on fatal and
serious injury (FSI) crashes than on other-injury crashes, both in absolute terms and when
compared to control sites. By 2019, FSI crashes were 45% of the 2011 baseline in case sites.
In comparison, other-injury crashes hovered at the baseline for case sites, although they
increased in the control sites.

As we hypothesised, the reduction in speed limit had the greatest impact on pedestrian-
involved crashes, especially severe crashes, dropping 37% in the four years after 2011. This
drop was much more significant than in the control sites, which saw a 12% drop in severe
pedestrian crashes. The substantial decrease in severe crashes suggests that the lower speed
limit has effectively enhanced safety for pedestrians, both by reducing the likelihood of
collisions and the severity of impacts when crashes occur.

Interestingly, bicycle crashes increased in both locations and all severity levels. Several
reasons may contribute to this such as increased cycling activity, increased aggression
against cyclists, increased traffic density or other factors. However, the difference between
case and control sites is very significant. Case sites had a 6% increase in bicycle-involved
severe crashes but the control sites had a 36% increase. Thus, these findings corroborate the
overarching conclusion that reducing speed limits contributes positively to urban road safety
by somewhat attenuating the background trend of higher bicycle crashes.

However, these findings also suggest that more could be done to reduce crashes involving
cyclists. It suggests that bike riders either need more safe cycling infrastructure, or perhaps
the speed limit should be reduced to the OECD and World Health Organisation
recommendation of 30 km/h.

The reduction in posted speed limit appears to have had a limited effect on the severity of
vehicle-to-vehicle crashes, particularly in the case group, with only minor decreases in severe
crash rates and increases in minor injury crashes. This suggests that while the speed limit
reduction might not significantly deter the frequency of crashes, it could be impacting the
severity to some extent.

While we acknowledge that the study has limitations and that various factors could potentially
influence the results, we believe that the use of both case and control sites provides a robust
framework for addressing these differences. In the context of this research, the choice of case
and control sites is particularly relevant, as local councils have limited authority to alter traffic
conditions significantly. Additionally, road geometry and traffic management must adhere to
overarching Austroads and VicRoads standards, ensuring a degree of uniformity across
different sites. Therefore, while more granular analysis, such as examining crashes per road
segment with regression, could yield further insights, the current methodology is deemed
sufficient for the scope of this study. Future research could certainly explore these additional
dimensions, but the existing approach offers a reliable baseline for understanding the impact
of the interventions examined.

This study confirms a growing body of research demonstrating the road safety benefits of
reducing default speed limits on Australian roads (Lawrence et al., 2020a, Lawrence et al.,
2020b, Kloeden et al., 2004). In Australia, the default speed limit is set by the state government
authorities, leaving individual councils to lobby for reduced speed limits on a case-by-case
basis. Findings such as these can be used by local councils to help demonstrate the need for
these trials. And perhaps some day, our states will take the approach of cities (such as New
York City or Bristol, (Bornioli et al., 2018, Zhai et al., 2022)) and even whole nations (such as
Wales) that have implemented city- or nation-wide reductions in default speed limits .
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