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Abstract

The study analysed the behaviour of road users at red lights at five signal-controlled junctions
in Edinburgh. Video recordings were taken and used to categorise road users as law-abiding
or law-breaking, with the latter being divided into minor (stopping over the line and/or
setting o [Cehrly), serious (running the red light after slowing down and giving way) and very
serious (running the red light without slowing down or giving way) o [efdces. 429 observations
of road users with an opportunity to run the red light were recorded.

Minor o [efdces were found to be common among all road users while serious o [erces were
rare. No statistically significant di[erence was found between cyclists and other road users
when comparing all illegal behaviour, though they were more likely to commit serious or very
serious o [erces.

More cycling provision at junctions, namely advanced stop lines and early release signals, was
correlated with more minor o [erdces by non-cyclists. Fewer minor o [erces were committed
by cyclists at junctions with both advanced stop line and early release facilities.

People driving/cycling for work were found to commit more minor oledces, but no
statistically significant e [edt was found for serious and very serious o [efces.
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Chapter 1

Introduction

From tabloid newspapers (e.g. Daily Mail headline “No minister! Jeremy Hunt cycles into
more trouble as he risks £3,000 fine by running a red light and ignoring TWO no entry signs
as he bikes home (and he didn’t even bother with a helmet)” (Robinson, 2012)) and social
media to primetime TV (e.g. Channel 5’s “Cyclists: Scourge Of The Streets?” (MacMichael,
2019)), there is often a perception that cyclists do not follow the rules of the road. Red-light
running, in particular, is seen as endemic (e.g. Jenne, 2022). However, comparatively little
is commented about drivers who run red lights nor the motivations, rational or otherwise,
for cyclists who do so. As investment in cycling has grown in light of increasing congestion
and the climate emergency (Hinchcli[e,12022), a classic argument against doing so relates to
a perceived high frequency of illegal or antisocial behaviour by cyclists, including red-light
jumping, often dubbed ‘bikelash’ (Sadik-Khan and Solomonow, 2021).

The issue of cyclists jumping red lights was brought up last year in the House of Lords.
The notion that cyclists who jump red lights “give us [cyclists] all a bad name” was used
by Lord Young of Cookham in a debate around changes to the Highway Code (Hansard,
2022). Rarely is this kind of language used to suggest dangerous drivers give all drivers a bad
name. Dr lan Walker, professor of environmental psychology, provides some insight into the
psychology of how cyclists are seen, suggesting they are not only seen as an outgroup (leading
to “overgeneralisation of negative behaviour and attributes”), but a minority outgroup and
one doing something “deemed slightly inappropriate in a culture that views driving as
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[[EvERY TIME AcvcusT |

UMPS A RED LIGHT
g TTEN

Figure 1.1: Photo of a humorous sign about red-light jumping cyclists, seen in London (Image
Source: acb, 2007)

normative” (Sutton, 2012). This may contribute to a sense that cyclists jump red lights
that is disproportionate to the reality. The wording in a headline in a local newspaper,
“Londoners rage against cyclists as they accuse them of constantly breaking the law in a very
dangerous way” is an illustrative example, with ‘Londoners’ and ‘cyclists’ seen as two distinct
groups (as if Londoners themselves could not be cyclists). The sign spotted in London in
Figure 1.1, while obviously a joke, does say something about the issue’s presence in the
zeitgeist.

As transport policy tries harder to nudge people away from driving, especially in urban areas,
and towards sustainable modes, including cycling, it seems worthwhile to ask whether this
perception is based on reality, whether and to what extent it is something to be concerned
about and how to increase compliance if that is deemed desirable.

In the UK, the law is clear that cyclists must stop at red lights in the same way as other
road users. The only exceptions are where a cycling-specific light allows them to proceed
(generally used in ‘early release’ style junctions, as shown in Figure 1.2) and that they may
proceed beyond the first stopline at a red light to proceed to a second ‘Advanced Stop Line
(ASL)’ where provided, as shown in Figure 1.3.
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Figure 1.2: Photo showing tra [c_Tights with early release in Edinburgh (Image Source:
Author)

Figure 1.3: Photo showing an Advanced Stop Line for cyclists at a junction in Edinburgh
(Image Source: Author)

Internationally, the law di [erk, with cyclists being permitted to turn right (equivalent to left

3



Chapter 1. Introduction

in a UK context) on red at junctions marked with a “rechtsaf voor fietsers vrij” (“free right
turn for cyclists”) sign in the Netherlands and at junctions with a graphic logo in France
(as shown in Figure 1.4). Outside of Europe, the ‘ldaho Stop’, whereby cyclists can cycle
though red lights after stopping and giving way was introduced in the state of Idaho in 1982
(Bernardi, 2009) and has been extended to seven other states (Kuntzman, 2022).

Figure 1.4: Photo showing a cyclist legally turning right on red in France (Image Source: 13
Comme Une, 2018)

There have been some calls for the law to change in Scotland/the UK so that people cycling
could treat red lights as if they signalled ‘stop’ or ‘give way’ (e.g. Glass, 2015, Kinsman-
Chauvet, 2023), though there has been no serious move towards legislative change nor support
from mainstream cycling campaigns.
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Literature Review

2.1 Scale of the Problem

While red-light running is illegal, it is worth considering how significant an issue it is. Sadly,
red-light running is not a victimless crime. The UK’s Department for Transport (DfT)
publishes summaries of people killed and seriously injured as a result of red-light running
(‘disobeyed automatic tra [c_signal’) at junctions. This does not include red-light running
at dedicated pedestrian crossings, since the code for this (‘disobeyed pedestrian crossing
facility’) includes both signal controlled (e.g. pelican) and non-signal controlled (e.g. zebra)
crossings. Only contributory factors recorded by a police o [ced at the scene of a collision
are recorded, which will limit accuracy of data (Department for Transport, 2022).

As shown in Figure 2.1, an average of 12.6 people per year were killed in the UK due to
red-light running at junctions, with just over half of them (7.7) being vulnerable road users
(pedestrians, cyclists and motorcyclists). Meanwhile, an average of 389 people per year were
killed or seriously injured, as shown in Figure 2.2.



Chapter 2. Literature Review 2.1. Scale of the Problem
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Figure 2.1: Graphical representation of Road Users Killed with Contributory Factor
‘Disobeyed automatic tra [csignal’ Recorded (Data Source: STATS19 RAS07 Table)
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Figure 2.2: Graphical representation of Road Users Killed or Seriously Injured (adjusted) with
Contributory Factor ‘Disobeyed automatic tra [csignal’ Recorded (Data Source: STATS19
RASO07 Table)

2.2 Comparing Drivers and Cyclists

Several pieces of research have sought to investigate the prevalence of law-breaking at signal-
controlled junctions and factors which influence compliance. These have tended to look
at either motor vehicles or cycling modes, rather than both together. When M. Johnson,
Newstead, et al. (2011) studied red-light jumping by cyclists in Melbourne, they made a
deliberate decision not to compare compliance between cyclists and drivers since they believed
their diLerknt characteristics meant a direct comparison was not possible; in particular they
highlight that opportunities to jump red lights are much more limited for drivers (who cannot
generally pass a vehicle in front of them in a queue at a red light) and cyclists, who can filter
to the front of the queue and jump the light should they choose to do so. However, even with
a very dilerknt denominator, a proportion of drivers/cyclists who have the opportunity to
jump a red light doing so can be measured.
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One other reason to avoid direct comparisons may be the very dilerknt potential for harm.
A report by Allan (2023), based on a Freedom of Information request, found that in the
UK in 2020, cyclists had been responsible for a very small proportion of pedestrian deaths
and serious injuries following jumping a red light compared to motor vehicles, as shown in
Table 2.1. This indicates that other vehicles, not cyclists, pose much greater danger when
jumping a red light (doubtless because of the dilerkences in size, weight and speed). This
data provides only limited insight since it only considers the impact on pedestrians and does
not consider red-light jumping causing harm to cyclists, other drivers or property damage. It
is also worth noting that they do not take into account the distance travelled by each mode.

Table 2.1: Pedestrian Deaths and Serious Injuries following Red Light Violations in the UK
in 2020 (Data Source: Allan, 2023)

Pedestrian Deaths | Pedestrian Serious Injuries
Caused by people cycling 1 17
Caused by_ people driving/riding 31 368
motor vehicles

Unfortunately, only a small snapshot of data for one year is available to compare the impact
of red-light jumping by dierent modes; correspondence with the Department for Transport
(DfT) confirms that they do not publish the data on contributory factors which would be
necessary for further analysis.

2.3 Drivers

2.3.1 Categorisation of Driver Behaviour

Red-light o [edding drivers can be categorised by those who run red lights deliberately, those
who run them due to distraction (due to, for example, tiredness or mobile phone usage)
(Palat and Delhomme, 2012) and those who intend to pass on amber but misjudge and get
‘caught’ by the red light (Konecni, Ebbeson, and Konecni, 1976).
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2.3.2 Amber Lights and the Dilemma Zone

When approaching an amber light, drivers must make a decision - can they stop safely before
reaching the stopline (and be confident they can stop before the stopline and without braking
so suddenly and sharply for the person behind to crash into them) or should they continue
through the junction, hoping to pass the stopline before the light turns red (Gazis, Herman,
and Maradudin, 1960). This so-called ‘dilemma zone’ was identified by 1960 (ibid.) and has
been the subject of research since. The term ‘amber gambler’ for one who decides to go
through a junction at amber, gambling on it not changing to red before they pass the line
appears to have first been used in a public information film in the UK in 1977 (TVArk, 2007),
with a stern voice-over warning that the amber gambler ‘dices with death’ (YouTube, 2011).

In the UK, amber lights are always a fixed three seconds, with a tolerance of 0.25s either way
(Department for Transport, 2019). In other countries, the amber duration is not necessarily
fixed; for example, in the USA it can be between 3 and 6 seconds, with longer durations
typically used on roads with higher speeds (Transportation Research Board and National
Academies of Sciences, Engineering, and Medicine, 2012). Similarly, in the Netherlands,
di Lerknt ranges are provided depending on the speed limit (Prinsen, Krol, and Dijck, 2016).
This intuitively makes sense, with longer times needed with the higher stopping distances
associated with higher speeds.

A Dutch study found that longer amber times did not lead to a change in driver behaviours,
but did cut the number of law-breakers considerably (ibid.). However, longer amber times
may reduce the overall capacity of the junction, potentially leading to longer waiting times.

2.3.2.1 Compliance

Predicting whether a driver will stop or not when presented with an amber signal has been
analysed in a number of studies. Palat and Delhomme (2012) ran a questionnaire aimed
at drivers in France with 103 responses. On being given hypothetical scenarios, respondents
reported that they were more likely to go through an amber light when specific circumstances
including time pressure, a vehicle following closely behind, good visibility, familiarly with the
junction and driving at night applied. The study introduced scenarios in a text-based manner,
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such as:

Imagine yourself driving the car you usually use. The weather is good. It is 15°C.
You need 30 min to arrive at your destination. You are 100 m from a tra [cTight
which is green. You are driving at a speed of 50 km/h. When you are 80 m from
the light, it turns yellow. There are no police at the intersection.

This could be hard for participants to visualise and may aledt reliability of their answers.
Nevertheless, they do give a good guide to the factors that may influence the decision about
whether to run a red light or not.

Another study by Jahangiri, Rakha, and Dingus (2016) used simulator and observation data
to identify factors leading to passing an amber signal. Their literature review provides a
useful summary of factors identified by previous studies, including perception-reaction time,
age, gender and time/distance to the junction at the onset of amber, vehicle type, approach
speed, mobile phone use and cycle length. Their own study notes the challenge of using
observation studies (where demographic data cannot be obtained) and of simulator studies
(in which participants may behave di Lerkntly to outside the simulator). Ultimately, there is
no perfect answer to this problem.

2.3.2.2 Techniques to Encourage Compliance

Some techniques have been used to minimise red-light running by drivers. One example is
warning signs, which can be passive (as exemplified in Figure 2.3) or active (as exemplified
in Figure 2.4). These give drivers a chance to slow down ahead of an imminent change
to the tra [cdignals ahead. However, usage of active signs appears to have decreased in
recent years due to an unintended consequence of drivers using the sign as an indication that
they can speed up to ‘beat the lights’ rather than slow down and be prepared to stop (The
Record-Courier, 2020).

10
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Figure 2.3: Photo of a ‘Tra [c_Signals Ahead’ sign in the UK (Image Source: Bridge, 2010)

Figure 2.4: Photo of a ‘Prepare to Stop When Flashing’ sign in the USA (Image Source: The
Record-Courier, 2020)

Enforcement is another method of reducing red light running. For example, in Edinburgh
there are 11 cameras which detect red light running and issue fixed penalty notices to drivers
who run the red light (Safety Cameras Scotland, 2023a). This is clearly a tiny proportion

11
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of the total number of signal-controlled junctions in the city. Safety Cameras Scotland, who
operate speed and red-light cameras on behalf of Police Scotland, only consider installing red-
light cameras where red-light running has been demonstrated to be a factor in the number
and/or severity of collision at a particular location (Safety Cameras Scotland, 2023Db).

2.4 Cyclists

2.4.1 Categorising Cyclist Behaviour

Cyclists’ behaviour at red lights can be broken down into three categories: risk-taking,
opportunistic, and law-obeying (Pai and Jou, 2014). A subsequent study by Fraboni et
al. (2018) noted these terms could be seen as subjective or judgemental, so renamed them in
more objective terms for their study, namely ‘not stopping at red-light’, ‘violating red-light
after an initial stop’ and ‘stopping for the whole duration of the red-light’.

An Australian study identified three di Lerent types of non-compliant cyclists - namely ‘racers’
who tried and failed to beat an amber light, ‘impatients’ who stopped and waited but then
went on to violate and ‘runners’ who rode through without stopping (M. Johnson, Charlton,
and Oxley, 2008).

Of course, these descriptors are relevant only to an observation of one specific cyclist at one
junction. Research has noted that prevalence of red-light jumping varies significantly between
di Lerknt junctions and manoeuvres. In other words, a law-abiding cyclist at junction A may
well act as an opportunistic cyclist at junction B.

2.4.2 Safety Implications of Obeying Red Lights

While drivers may break red lights because of a misjudgement or due to distraction, many
cyclists justify jumping red lights on safety grounds, claiming that getting ahead of motor
tra Lc 13 actually safer than waiting for green (Marshall, Piatkowski, and A. Johnson, 2017).
Some data indicates that this may be well founded, at least in some cases.

12
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The fact that female cyclists tend to obey red lights more than male cyclists (e.g Transport for
London, 2007) has been blamed for the higher prevalence of collisions where a female cyclist
is struck by a Heavy Goods Vehicle (HGV) (Leach, 2010). Since three-quarters of motor-
vehicle/cyclist collisions happen at junctions (Walker, 2011), perhaps it is understandable
that cyclists want to get away from a junction as quickly as possible. Of course, outwith
the well-known risk that HGV blind spots pose (hence it often being safer to get away from
them, regardless of tra [cIaws), it is not clear to what extent red-light jumping is one of the
causes or one of the consequences of the relatively high risk to cyclists at junctions.

Blogger Mark Treasure’s description of the unpleasant consequence of obeying a red light
is rather illuminating. He writes about a typical junction with a pinch point just after it
(Treasure, 2013):

[As] the lights turned green, | pedalled o[as fast as | could, a small mammal
pursued by a horde of angry bears, all heading into this narrowing gap. Of course
they all wanted to get ahead of me before this gap, so | had to fight my out into
the stream of bears coming past me.

It was unpleasant. To avoid it, | could (and probably should) have trundled my
way across the junction, through a red light (gasp!), while the lights were green
for pedestrians. | would have escaped from the junction, and been far away, a
good distance down the road at the moment the lights turned green and all the
hard acceleration and revving occurred.

This is why so many people jump red lights; a desire for subjective safety, to be
away from the fast angry bears, rather than stuck right in front of them waiting
for the signal that will release them from captivity behind you.

As well as the discomfort of leaving a junction with a queue of drivers behind, there are risks
to cyclists who obey tra [c_signals as drivers may not expect to encounter a cyclist and so
may not look for them, resulting in so-called ‘failure to see’ errors (Walker, 2011). These may
be particularly common in areas with low cycling rates. Again, this suggests the strategy of
carefully moving away from the junction before the lights change may be a rational, albeit
illegal, act of self-preservation.

13



Chapter 2. Literature Review 2.4. Cyclists

Some studies appear to recommend measures to encourage higher compliance without
necessarily justifying why this is desirable. For example, Fraboni et al. (2018) and Pai and
Jou (2014) suggest running public education programs to tackle the issue, while Richardson
and Caulfield (2015) go further, stating there is an “urgent need” for the police to act to
“deter illegal cyclist behaviour and punish oledders”. It is perhaps surprising that studies
tend not to recommend that cities could adopt an ‘ldaho Stop’ style law, as discussed in
Section 1.

2.4.3 Non-Safety Justifications for Running Red Lights

Saving energy is also a factor for cyclists that does not apply to drivers in the same way, with
more physical exertion required to start from a complete stop compared to just slowing down
(Marshall, Piatkowski, and A. Johnson, 2017, Schleinitz et al., 2019). Other justifications
include that an inductive loop did not detect their bike (hence not triggering the needed
green light phase) or that there were no other road users present (M. Johnson, Charlton,
Oxley, and Newstead, 2013).

2.4.4 Compliance Rates

Compliance with red lights by cyclists has been studied in a number of cities and junctions,
with very significant variation in the results obtained.

Transport for London (2007) found 84% compliance with red lights during a study of five
junctions in London during weekday AM and PM peak periods, with male cyclists around
30% more likely to oledd than females. They also found cyclists less likely to oledd when
turning right than other manoeuvres.

Some dilerknces were seen in compliance rates across the junctions surveyed and even
di Lerent arms of the same junction. Compliance rates varied between 79% and 87%.

Unfortunately, driver behaviour was not recorded and no distinction was made between
cyclists who ran the red light cautiously (after giving way) and those who did so in a more
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reckless way. Similarly, only weekday peak periods were monitored. It is also not clear if all
junctions were monitored on the same day - other potential factors like weather may have
contributed if not. The five sites were seemingly chosen arbitrarily and the report admits
that this is a small sample and may not provide statistically reliable results.

A study in Bologna, Italy found much lower compliance rates across 4 sites observed during
morning and afternoon peak periods. Just 37% of observed cyclists fully complied, with 30%
violating after an initial stop and 33% not stopping at all (Fraboni et al., 2018). It is not clear
why such a di [erknce is seen relative to the London study discussed above, though it may be
that the larger and more complex junctions in the London study and/or cultural diCerknces
may have contributed. Like in London, males were more prone to violate than females. They
also found that older cyclists are more likely to follow the rules. No association was found
with headphone usage.

Another factor seen in the Italian study was that cyclists are less likely to violate the red
light when other cyclists are present and waiting. They speculate that this may be due to
social influence, which certainly seems plausible.

In Melbourne, Australia, a study of red-light running focused on peak periods, with the
authors choosing to target commuter cyclists through their choice of locations. Overall
compliance was high at 97% in the morning and 89% in the afternoon (M. Johnson, Charlton,
and Oxley, 2008). The reason for the dilerence between violations in the morning and
afternoon is not clear; perhaps dilerent arms of the junction were more heavily used at
diLerent times with dilerknt characteristics, dilerent manoeuvres more typical or some
demographic dilerkences existed between the cyclists using the junction at the dilerent
times. It does further highlight that a large number of independent variables may influence
compliance.

A comparison between personal bike riders and those using shared bikes was conducted in
China, finding incidences of red-light running to be significantly higher among those riding
personal bikes (46% vs. 15%) (Gao et al., 2020). This could be due to di Lerent demographics
of those groups and/or di [erent amount of cycling experience. If many bike-share riders are
newer to cycling, they may be more cautious. The heavy slow nature of the bikes themselves
could also contribute to riders not having the confidence to get through gaps in tra [cih
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time, preferring to wait for green.

Marshall, Piatkowski, and A. Johnson (2017) note that many existing studies focus on law-
breaking as a binary, whereas in reality there are grades of illegal bicycling behaviour. For
example, stopping to check an intersection is clear and continuing carefully if so is rather
di Lerent to completely ignoring a red light and going through the junction at speed regardless
of the presence of other vehicles. They sought to fill that gap through their survey, though
self-reported studies have their own limitations compared to observational studies (and vice-
Versa).

The research provides some useful insights, especially since the questionnaire was completed
more than 18,000 times thanks to snowball sampling. They asked people who cycle to tell
them what they would do at certain concrete scenarios (supported by photos), with granular
options. For example, if approaching a pictured junction at a red light, would they wait
for green, slow down and continue if no tra [c, ktop then continue if no tra [c_dr continue
without slowing down. They also asked demographic questions and questions about their
experience as a cyclist and driver.

They found that while almost all cyclists (95.87% of respondents to their survey) do break the
law at least occasionally, very few do so in a reckless way, as shown in Figure 2.5. This is based
on the responses to the seven scenario questions. Of course, this data has its limitations - it
is hard to know how representative the sample was or that how they answered the questions
reflects reality. The coding of the answers as ‘minor infringement’, ‘major infringement’ or
‘reckless endangerment’ is also a subjective process. Nevertheless, it does provide an insight
into the way in which many cyclists do break the law - largely in relatively minor ways.
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Figure 2.5: Histogram showing Lawbreaking bicyclist threshold scores and distribution
(Image Source: Marshall, Piatkowski, and A. Johnson, 2017)

Notably, the same research found that almost all respondents (99.97%) also admitted to

breaking the law when driving, at least occasionally (Marshall, Piatkowski, and A. Johnson,
2017).

2.4.5 Factors Influencing Red-Light Running by Cyclists

Various factors have been found to a [edt the propensity for cyclists to jump red lights. These
are summarised in Table 2.2.
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Table 2.2: Factors Found to Influence Red-Light Running by Cyclists

Factor Description Source

M. Johnson, Charlton,
Oxley, and Newstead (2013)
Younger people are more likely to | M. Johnson, Charlton,
o[edd Oxley, and Newstead (2013)
People not wearing helmets are .

morlz likely to olﬁgd Pai and Jou (2014)
Bike share riders are less likely to

Gender Males are more likely to o[edd

Age

Helmet usage

Bike share users Gao et al. (2020)

olendd
Number of other Cyclists more likely to stop where | Fraboni, Marin Puchades,
cyclists stopped other cyclists are stopped De Angelis, Prati, et al. (2016)

Cyclists who have not been in a M. Johnson, Charlton,

Crash involvement crash are more likely to infringe Oxley, and Newstead (2013)

E-bike users were found more likely to infringe in Taiwan (Pai and Jou, 2014), but this was
not found to be the case in Germany (Schleinitz et al., 2019). The finding that bike share
users were more likely to infringe was not replicated in a study in Dublin, Ireland (Richardson
and Caulfield, 2015).

2.5 Junction Design

As well as the cyclists themselves, the junction has also been seen to aledt propensity to go
through a red light. Junctions with a short red-light duration and T/Y intersections were
found to have more red-light jumping by cyclists in Taiwan (Pai and Jou, 2014).

One blog about cycling in the Netherlands presents an interesting case study of two junctions
in Utrecht, one which has very high compliance with the red light and the other very low.
The author speculates that low tra CLCMolumes at the latter means cyclists have learned that
the lights are unnecessary, whereas obeying the former is needed to keep them safe (Treasure,
2015).

The eledt of junction design, in particular cycle facilities provided, on red-light running by
di Lerent road users has been investigated by several studies.
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2.5.1 Advanced Stop Line

Advanced Stop Lines allow cyclists to position themselves at the front of a queue of tra [c,1
improving their visibility. While they have been implemented at many junctions across the
UK, the latest guidance from Transport Scotland and the Department for Transport notes
their limitations (Transport Scotland, 2021, Department for Transport, 2020).

As discussed in Section 1, drivers must stop at the first stopline if their signal is at red, but
cyclists may pass that and instead stop at a second stopline.

Whether ASLs have an impact on red light running was examined by Transport for London
(2006), who found a higher propensity for cyclists to violate red lights was higher when ASLs
were present (17% vs 13%). However, the study also noted that the rate varied significantly
(from 3% to 36%), presumably due to factors other than the presence or absence of the ASL,
making it hard to draw any firm conclusion.

They also found that where ASLs were not provided, 54% of cyclists waited beyond the
stopline (e Ledtively breaking the law to create their own ASL); this is particularly problematic
if they wait in the pedestrian crossing area. Perhaps unsurprisingly, this was less when an
ASL was provided (40%), though the reduction might have been expected to be greater.

Drivers were found to routinely encroach onto the space reserved for cyclists; 36% of cyclists
experienced this issue when using an ASL in the study. The authors suggest further research
with a longitudinal study comparing before an after an ASL is implemented at a sample of
junctions, which would mean site-specific features would be controlled for; however, it does
not appear that any such research has been published.

2.5.2 Starting Amber and Early Release Cycle Lights

In the UK, all green aspects are preceded by a two-second ‘starting amber’ period where
both the red and amber aspects are displayed simultaneously. The significance of this is
to indicate to road users that the lights are about to change to green; however, they must
remain stopped until the green light is shown. Time to prepare was particularly important
when driving older cars, for example those with manual chokes. This phase does not exist
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in many other countries (including France, Spain, Ireland and the USA), where the light
changes directly from red to green (Maxwell, 2006).

A 2006 study (ibid.) found that at junctions, 39% of vehicles crossed the stopline before green
at the five UK junctions studied. Across junctions and signalised pedestrian crossings, the
mean time to cross the start line was 1.75 seconds after the onset of starting amber, i.e. 0.25
seconds before the green. The study suggest that there are limited safety concerns with this
type of minor red light jumping since drivers tend to cross the stopline during the starting
amber phase cautiously and only when the junction is clear and that doing so increases the
capacity of the junction. A reduction in the length of the phase to 1s or 1.5s is suggested
(mirroring similar reductions in Finland and Sweden), though the cost may be prohibitively
high for the expected benefits.

Early release cycle lights are a relatively new innovation in the UK, with the first implemented
in York in 2010 (Department for Transport, 2016). They allow cyclists to start a few seconds
ahead of motor vehicles, reducing risk of left hook type collisions (where a left-turning vehicle
hits a cyclist, perhaps in its blind spot). The signal timings for junctions with and without
early release can be seen in Tables 2.3 and 2.4 respectively. However, they bring a new
opportunity for law-breaking behaviour, as some drivers may move o [during the cycle-only
phase while their own light is red or be more likely to set o [ during the starting amber phase.

Table 2.3: Signal Timings - Junctions with Early Release

Lights shown Duration Tra Cc_that may proceed
Red light + green 1
cycle light 3 seconds Pedal cycles only
Red and amber I_|ghts 2 seconds Pedal cycles only
+ green cycle light
Full green light varies All tralc]
Amber light 3 seconds | No tra [c,linless unable to stop safely
Red light varies No tralc 1

IThis is not a fixed time at all junctions with early release, but appears to be the typical duration used
in Edinburgh
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Table 2.4: Signal Timings - Junctions without Early Release

Lights shown Duration Tra [c that may proceed
Red and amber lights | 2 seconds No tralc1
Full green light varies All tra [c1
Amber light 3 seconds | No tra [c,linless unable to stop safely
Red light varies No tra Lc1

Two major studies have been conducted, both by the Transport Research Laboratory (TRL),
one on a track and the other after these signals were introduced on some junctions in London.
The track-based study (Ball et al., 2015) found variation in how much drivers tended to set
o [bkefore their green signal depended on the length of the early release - longer early release
times led to higher proportions of drivers setting o [tbo early. For example, with a 4 second
early release, between 4 and 6% of drivers moved o[Hefore the main signals changed to
starting amber, but around 40% would set o [Defore the full green aspect.
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