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Executive Summary
Road Safety Action Group Inner Melbourne (RSAGIM), along with the City of Port Phillip
and Victoria Police undertook a two-week coexistence campaign with an emphasis car
dooring along St Kilda Road during April 2015. The campaign consisted of a variable
messaging sign to warn motorists of the risks related to opening vehicle doors near bicycle
riders and an intercept survey and engagement with 204 bicycle riders over four days. The
engagement sought to encourage bicycle riders to travel outside the dooring zone.
A before- and after-intervention evaluation was undertaken using a video-based
observation method at one site in the northbound service lane to measure three behaviours:


cyclist lateral tracking,



motorist door opening distances, and



cyclist-door interactions.

The results of the analysis were as follows:


there was no measurable change in cyclist lateral tracking, and most riders (84%)
travel within 1.0 m of the parking bay,



there was no measurable change in the distance to which motorists opened their
doors – doors were opened on average a distance of 0.57 m up to a maximum of
1.28 m from the sample of 110 observations, and



there were insufficient cyclist-door interaction observations to draw conclusions
about the likelihood of severe interactions.

We suggest the following outcomes from this evaluation:


the scale of the intervention has been inadequate to have a meaningful impact at a
population level (although it may have benefited those with whom the intervention
was undertaken),



the messaging and intercept efforts appear to be unduly weighted towards bicycle
riders, and not those who present the risk (motorists), and



the message appears to be somewhat confused insofar as bicycle riders are being
told of the legal position but not motorists, when it is motorists who are legally
responsible to ensure their opening door does not present a risk.

We suggest that for an intervention to have an effect at the population level it requires
levels of investment beyond the present campaign, that the intervention needs to be
sustained over a period and directed towards those who present the risk and can best
manage the risk (namely, motorists). It appears very little beyond the variable messaging
sign was done to target motorist awareness or behaviour, which appears (in our view) to be
a misdirected use of resources.
Finally, we note that the Safe System approach requires that human fallibilities be
accommodated in our road system, and that these failings should not lead to serious or fatal
injury. It is not clear that an awareness campaign alone can fully meet this objective.
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1 Introduction
1.1 Background
During April 2015 Road Safety Action Group Inner Melbourne (RSAGIM) in conjunction with
City of Port Phillip and Victoria Police conducted an intervention along St Kilda Road to
raise awareness of the risks to bicycle riders of opening parked vehicle doors. The
intervention consisted of two components:


an intercept survey and engagement with bicycle riders, where riders were asked
about their riding behaviour and provided key messages about cycling safety, and



a variable messaging sign warning motorists of the dangers their doors pose to
bicycle riders (Figure 1.1).

The key messages instilled to bicycle riders were as follows:


We are here to complement the sign reminding drivers to look for bikes before
opening their door, and police are also educating drivers about dooring.



Drivers are at fault if they open a door into the path of an oncoming bicycle rider.



The City of Port Phillip are working to improve driver behaviour and infrastructure,
we’re asking people on bicycles to minimise the risk of car dooring by staying out of
the car door zone.



Statistics show that less confident riders are more likely to be doored, probably
because they ride as far away from traffic as they can.



It’s actually safer to ride out of the door zone and towards the side of the bike lane
near moving traffic.



We’re asking faster riders to be patient and pass slower riders when it becomes
safe to go into the traffic lane or when waiting for a red light to change.

Around 204 bicycle riders were interviewed for the intervention. It is understood that police
did not undertake any specific activity to educate drivers about door related risks.
The intervention was supported by coverage on TV, radio, print media and social media.

1.2 Objective
The purpose of this evaluation was to assess the impact of the intervention against three
narrowly defined measures of effectiveness:


the proportion of bicycle riders travelling within the dooring zone,



the extent to which motorists open their doors when entering or exiting their vehicle,
and



the likelihood of riders having to veer or slow to avoid opening doors.

While the first and third measures are directly related to the objectives of the intervention,
the second is only weakly related. We would expect that motorists may still fully open their
doors even if they are acutely aware of the risks to bicycle riders; as long as they do so
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when no rider is around this is not a safety issue. However, it was measured as it was
convenient to do so given the study methodology.
The evaluation did not attempt to measure the campaign against other metrics such as the
level of knowledge or recall among road users of the campaign or its messages.

1.3 Methodology
The methodology was a standard before- and after- treatment evaluation using a videobased observational method. An inconspicuous video camera was positioned along the
kerb alongside the northbound service lane adjacent to 566 St Kilda Road (between
Beatrice and Roy Streets). At this location the parking bays are 2.1 m wide and are defined
by parking Ts. The bicycle lane is 1.4 m wide and the kerbside traffic lane is 3.5 m wide.
The camera provided video data for a three day period before the intervention (Monday 23
March to Wednesday 25 March 2015) from 7 to 11 am, and then a 7 day period after
treatment from (Thursday 21 May to Thursday 28 May 2015) from 7 am to 6 pm.
From the video data screenshots were obtained of bicycle riders on the roadway where
there was a clear line of sight to where the back tyre touched the roadway1, the bicycle lane
edgeline and the roadway centreline (Figure 1.2). These screenshots were then analysed
using a script written in the R statistical programming language using the EBImage image
processing library. The script displayed each screenshot in sequence and required a
human operator to select each of the three reference points with a mouse, the pixel
coordinates of which were then saved and transformed to real distances. A similar method
was used to measure the maximum opening extent of parked vehicle doors, where the
reference point was the lower outer corner of the door (Figure 1.3). Only motorists parked
in the three bays nearest the camera were observed for the door opening and closing
behaviours. This method required a degree of judgement by the operator to identify the
ground plane and the lateral reference line in a consistent and accurate way so as to
minimise measurement errors. While this method is invariably imprecise we do not expect
these errors to be biased, and are consistent across the before- and after-treatment cases.

1

The inner edge of the bicycle will be around 350 mm further towards the kerb than is measured by this point,
given that the farthest point on the handlebar is around this distance off the bicycle centreline.
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Figure 1.1: Variable Message Sign for motorists
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Figure 1.2: Bicycle lateral tracking reference points

Figure 1.3: Door opening reference points
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2 Results
2.1 Cyclist lateral tracking
A total of 137 cyclist lateral tracking observations were obtained before the intervention and
194 afterwards. The average lateral cyclist offset from the parking bay was 0.77 m before
the intervention and 0.76 m afterwards (Table 2.1). The changes in the average and
median lateral tracking positions are small and statistically insignificant at the 5% level. The
proportion of riders travelling within 0.8 m and 1.0 m of the parking bay has also not
changed to a statistically significant extent.
Table 2.1: Cyclist lateral tracking

No. of obs.
Average

Before

After

Difference

137

194

̶

0.77 m

0.76 m

‐0.01 m
(t=0.23, p=0.81)

Median

0.69 m

0.75 m

+0.06 m
(Z=‐0.39, p=0.70)

Minimum

0.16 m

0.10 m

̶

Maximum

2.68 m

2.38 m

̶

Std. dev.

0.37 m

0.32 m

̶

% < 1.0 m

81%

86%

+5%
2

(χ = 1.18, p=0.28)
% < 0.8 m

62%

60%

‐2%
2

(χ = 0.09, p=0.77)
Distances are measured as positive from the parking bay lane into the traffic lane.

The distance distributions are shown in Figure 2.1. Visually, there appears to have been a
slight shift in lateral tracking to the right (i.e. away from parked cars). However, the change
in the distance distributions is statistically insignificant using a Kolmogorov-Smirnov test
(D=0.08, p=0.67).
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Average of 0.77 m
is unchanged

80% of observations
are within 1.0 m

Figure 2.1: Density distribution of cyclist lateral tracking position

2.2 Door opening distances
The average door opening distance was unchanged before and after the intervention at
around 0.57 m from the parking bay (Table 2.2). We note that the actual door opening
distance will, in general, be somewhat higher than this value as most vehicles are parked to
the left of the parking bay T. We caution that the number of door opening observations
before the intervention are fairly low.
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Table 2.2: Door opening distances

No. of obs.
Average

Before

After

Difference

21

89

̶

0.57 m

0.58 m

+0.01 m
(t=‐0.28, p=0.78)

Median

0.57 m

0.58 m

+0.01 m
(Z<0.00, p=0.99)

Minimum

0.30 m

0.20 m

̶

Maximum

0.82 m

1.28 m

̶

Std. dev.

0.15 m

0.24 m

̶

Distances are measured as positive from the parking bay lane into the traffic lane.

Average of 0.56 m
is unchanged

Figure 2.2: Density distribution of door opening distances

2.3 Interaction severity
Very few interactions between opening doors and bicycle riders were observed. Given the
small sample sizes, nothing meaningful could be obtained from this element of the analysis.
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3 Discussion
3.1 General commentary
3.1.1

Effectiveness on bicycle riders

There are on the order of 1,500 bicycle riders using St Kilda Road in each direction on
typical non-holiday weekdays. The sample of just over 200 riders interviewed as part of the
intervention represents around 13% of this total. In practice, the total population of riders
using St Kilda Road regularly will be very much larger than 1,500; we may expect there
would be many riders who only use the route a few times a week, or less often. As such,
the proportion that has been interviewed is likely to be well under 10% of the total
population of riders who use St Kilda Road. We speculate that it is possible that, perhaps,
around 5-10% of regular riders have been intercepted at most, and quite possibly few
irregular riders. We further speculate it is possible that it is irregular riders who are the least
confident and therefore the most likely to suffer from car dooring (consistent with the claims
made in the intervention)2. As such, we suggest that the intervention is unlikely to have had
much effect at the population level. This assertion is supported by the cyclist tracking data,
which suggests there has been no change in lateral tracking at the population level.
However, we would also acknowledge that even if only one rider were interviewed – and
that one rider altered their behaviour such that a serious injury collision were avoided, then
clearly the intervention has had some benefit. Unfortunately, it is impossible to prove (or
disprove) that such an event has been avoided3.

3.1.2

Effectiveness on motorists

The data on the effectiveness on motorists is weak, in large part because of our inability to
observe a significant number of interactions between opening vehicle doors and bicycle
riders. This is not surprising, as such events are (fortunately) infrequent. However, we do
not suggest they are rare to the point that they are inconsequential. Over any typical
bicycle trip in inner Melbourne it is likely a bicycle rider will pass several hundred parked
vehicles. On their own, the likelihood the rider will travel past as a door is opened is very
low. However, in aggregate the risk is high. The challenge is to try to observe these
events. A stationary camera position is probably not the best way to do this; instead, ridermounted cameras are probably a superior method.
The message to motorists was relayed only via the variable messaging sign and via media
channels. No direct communication with motorists or parked vehicle occupants was
undertaken. We consider this unfortunate, particularly given that one of the key messages
was related to the legal responsibility. It is unclear what benefit has been gained by telling
bicycle riders that motorists are responsible to ensure their opening door is clear of other
road users. Instead, this message should be relayed to motorists. However, we do
2

However, we would acknowledge that the cyclist lateral tracking data suggests that most riders are travelling
within the dooring zone, and therefore are at risk of dooring.

3

Even if we could demonstrate that a crash had been avoided, we probably could still not definitively link the
altered rider behaviour to our intervention.
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acknowledge that these two groups are not independent; many riders will also be motorists.
However, as they are also bicycle riders they are (presumably) more aware of the legal
position than non-riding motorists.
Finally, we note that previous research commissioned by RSAGIM (Concepts of Change
2013) has suggested there is a very low level of awareness of the risks of car dooring
among non-riders. It is not clear how this research has been used to guide the present
intervention other than through the use of the variable message sign. We consider this to
be unfortunate; research serves no purpose in itself other than if it can assist in designing
more effective policies and practices.

3.2 Cyclist lateral tracking
The cyclist tracking data suggests several important cyclist behaviours related to car
dooring:


Bicycle riders are, on average, travelling towards the centre of the bicycle lane; the
average lateral tracking position of 0.76 m is only slightly to the right of the
centreline of the 1.4 m bicycle lane.



84% of riders travel within 1.0 m and 61% travel within 0.8 m of the parking bays.
Note that these distances are measured relative to the bicycle centreline, and so
the left side of the bicycle will be even closer to the parking bays. As such, we
suggest that almost all riders are travelling within a distance that they could be
struck by an open car door.



A small minority of riders travel within 0.3 m of the parking bays (4% of the sample).
This is physically achievable only where motor vehicles are parked to the left of
their bay.

We suggest this data suggests that riders are, on balance, choosing to ride in the middle of
the bicycle lane so as to maximise their clearance from both parked cars and moving traffic
in the nearside travel lane. This behaviour, while understandable, is contrary to our current
understanding of the relative risks for riders on roads such as St Kilda Road. That
understanding is that riders are best positioned towards the outer edge of the bicycle lane
(i.e. at least 1.0 m from the parking bay). Very few riders were observed to do this in this
study, and in almost all instances where a rider was observed to use the general traffic lane
they did so to overtake a slower rider in the bicycle lane.
One of the key messages imparted by the engagement was to ride outside the dooring
zone. Clearly, most riders are not currently abiding by this message. We speculate that the
motivations for this are some combination of:


a lack of awareness of the risks from dooring (although we counter this argument
by noting that many riders have reported near miss dooring events, and there has
been widespread publicity following two fatalities over the past four years),



a fear of being hit from behind or side swiped by motorists in the general purpose
traffic lane, and
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concerns about delaying traffic or perhaps inciting aggressive motorist behaviour if
the rider travels towards the outside of the bicycle lane.

We would argue that these concerns, no matter whether they are legitimate or not, are likely
to be strong motivations. In turn, altering these behaviours through brief discussions is
likely to be difficult. Our view is that infrastructure options need be considered if there is to
be a significant population level shift in dooring risk4. Setting aside ongoing discussions
around providing a protected bicycle lane alternative to the current road configuration we
suggest the following modifications may help:


The general purpose traffic lane widths of 3.5 m are manifestly unnecessary for
motorist safety, and have a net safety disbenefit for all road users by leaving bicycle
riders with a relatively small space next to parked cars. Even if the lanes were
reduced to a very common 3.2 m the bicycle lane could be widened to 2.0 m
(perhaps also with a small buffer towards parked cars). There would be no safety
disbenefit to motorists in doing so.



There may be an improvement in parking discipline if the parking Ts were replaced
with a solid edgeline, although there has been no conclusive evidence to suggest
this affects parking discipline5.



There is empirical data to suggest that narrowing parking bays shifts parked
vehicles towards the kerb by a ratio of around 0.33 to 0.40 (CDM Research 2015;
Furth et al. 2010). In other words, for every 10 cm a parking bay is narrowed
motorists will park 3.3 to 4.0 cm closer to the kerb. As such, if the parking bays
were narrowed to 2.0 m we may expect to gain an additional offset of up to 4.0 cm
(which is probably not sufficient to have much material impact).

We would point to the very significant benefits that narrowing the traffic lanes could produce
on dooring safety; if the bicycle lane were widened to 2.0 m we may expect (based on the
lateral tracking data obtained in this study) that riders would travel slightly to the right of the
lane. This would place the bicycle centreline at around 1.1 m from the parking bay, which is
close to being outside the dooring zone. To support this argument, we note that Royal
Parade in Carlton has 1.8 m bicycle lanes and far fewer dooring crashes than St Kilda Road
with similar cyclist demand6.

3.3 Parking discipline
Parking discipline is highly variable. Some motorists would park with the left of their vehicle
very close to the kerb face and in other cases the vehicle would be parked just outside the
gutter pan (Figure 3.1), or even on an angle to the kerb (Figure 3.2). The latter case is
4

This is supported also by the Safe System approach, which argues that road users will invariably make mistakes
(e.g. a driver failing to look and see, or a rider failing to ride outside the dooring zone) but these mistakes should
not result in fatal or serious injury. A behavioural approach alone cannot be consistent with this approach.

5

CDM Research (2015) could not detect a change in parking discipline in converting 2.1 m parking bays along
Glenferrie Road in Hawthorn from Ts to a solid edgeline. Anecdotally, we are not aware of any change along
Chapel Street in South Yarra from a similar change in around 2013.

6

However, this argument requires a significant caveat; we suggest the parking turnover along St Kilda Road is far
higher than along Royal Parade, such that the exposure to door opening events will be much higher. However, we
do not have data to quantify this supposition.
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particularly problematic insofar as the angle at which the vehicle is parked will make it
especially difficult for the motorist to look and see bicycle riders approaching from behind
along the bicycle lane.

Figure 3.1: Motorist parking outside the gutter pan and protruding into the bicycle lane
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Figure 3.2: Motorist parking on an angle intruding into the bicycle lane

3.4 Extent of the dooring zone
It is not known exactly how far from parked vehicles a rider should track in order to ensure
they will not be struck by an opening door. As has been noted elsewhere (CDM Research
2012) fully open car doors extend anywhere from 0.9 m to 1.3 m from the outer face of the
vehicle. Two-door vehicles tend to have the longest doors, which can result in a fully open
door effectively blocking the full width of the 1.4 m bicycle lane (Figure 3.3). Our feeling
from the observations in this study is that motorists are extending their doors fully, or very
close to, along St Kilda Road. We suggest this behaviour is somewhat more pronounced
than along roads without bicycle lanes where motorists will not have the same sense of
having a buffer from the traffic lane. In other words, we suggest that the presence of the
bicycle lane exacerbates the door opening behaviour.
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Figure 3.3: Wide opening door on two-door vehicle

We note that in this study, and consistent with many other similar studies, the reference
point for the bicycle is effectively the bicycle centreline. However, the bicycle and the rider
will extend either side of this centreline by around 0.35 m. As such, if a rider is tracking at
1.0 m from a parked vehicle their left handlebar will still be within striking distance of even a
small fully open door of around 0.9 m. To fully eliminate the risk of dooring we suggest a
rider would need to track at least 0.3 m beyond the longest fully open door – or around 1.6
m from parking. On many roads it is likely to be impractical to provide such expansive
widths.
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