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Applications of technology that help
to manage the movement of people in
urban areas.

These interventions can help flows around
city transport networks. They include ur-
ban traffic control systems (UTC), traffic

signals that respond to specific modes
(e.g. buses or cyclists), the use of cam-
eras to protect dedicated lanes or man-
age junctions and variable message signs
(VMS) providing dynamic instructions to
vehicles.

16.1 Context and background

This measure considers a range of inter-
ventions that are concerned with the man-
agement of vehicles, and travellers on
transport networks - particularly traffic on
the road network.

In more detail, these systems are:

1. Urban Traffic Control (UTC) systems:
UTC systems are linked and coordinated
networks of traffic signals. Traffic flows on
junction approaches are monitored in real
time and signal timings are continuously
optimised across the network (according
to traffic conditions) through a centralised
processing algorithm such as SCOOT (Split
Cycle Offset Optimisation Technique). UTC
systems are often set up to minimise delay
to motorised vehicles. However, they may

Key messages:

users.

but evidence is currently limited here.

o Urban Traffic Control systems (UTC) can be expected to improve network effi-
ciency by reducing delays to vehicles. This can have additional benefits in reducing fuel
use and emissions (although evidence here is limited).

o Economic benefits are calculated mainly on the basis of time savings. These sav-
ings may be specifically for public transport users, cyclists, or for general traffic

o Providing priority to public transport or bicycles through UTC can contribute to
significant journey time savings without compromising journey times for other road

o Automatic systems to monitor bus lanes and signalized junctions have been shown
to improve journey times, reduce infringements and reduce collision rates at junctions.
o Investment payback periods for bus priority measures are seen to range from 3
months to 2 years in the examples reviewed.

o Variable Message Signs (VMS) can divert some traffic (although they are less
likely to be effective in heavily congested networks).

o VMS has the potential to contribute to time savings in public transport corridors,

Potential interventions

cyclists),

° Urban traffic control systems (UTC), that focus on maximising the throughput on
the network — helping to reduce congestion and thus pollution
° Traffic signals that give priority to, and respond to specific modes (e.g. buses or

o Cameras used to enforce the protection of dedicated bus / cycle or high-occupan-
cy lanes or used to manage junctions to ensure free-flow

° Variable message signs (VMS) which can provide dynamic instructions to vehicles
(for example highlighting congestion, alternate routes, parking availability etc.)
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also be optimised to minimise fuel con-
sumption and to reduce emissions or to
provide selective priority to public trans-
port or cyclists.

2. Selective vehicle detection at traffic sig-
nals: Various types of 'Selective Vehicle
Detection’ (SVD) system can be employed
at signalised junctions to provide addi-
tional priority to cyclists or users of pub-
lic transport. These systems operate by
detecting bicycles, buses or trams on the
approaches to stop lines (usually through
inductance loops for cyclists or the use of
GPS tracking systems in the case of public
transport) and then either re-call or extend
green times. The objective is to minimise
the delay to cyclists or public transport at
junctions without significantly compromis-
ing journey times for other road users.

3. Enforcement of bus lanes using tech-
nology: Bus lane infringements (parking
violations for example) can have a serious
impact on bus reliability. Highly visible au-
tomatic detection systems (cameras with
automatic number plate recognition for
example) can be installed to discourage
drivers from entering the bus lane. The
objectives of such systems are to reduce
infringements and to improve public trans-
port journey times and reliability.

4. Camera enforcement at signalised junc-
tions: Similarly, cameras may be installed
at signalised junctions to reduce red light
running and collision rates.

5. Removal of traffic signal control: Pro-
ponents of ‘shared space’ style traffic
management (see measure 22) argue
that ‘over control’ of traffic at junctions,
through the incremental introduction of
signals, can have the unintended conse-
quence of increasing delay to pedestrians
and vehicles. In certain circumstances, the
removal of traffic signals may meet objec-
tives to increase junction efficiency (re-
ducing delay to all road users) and to im-
prove the urban environment (through the
removal of unnecessary street furniture).

6. Variable Message Signs (VMS) in urban
areas: VMS may be employed in urban
areas to warn drivers of incidents, delays
or to provide comparative information
on journey times (on alternative routes

153

or modes in the case of park and ride).
The objective is usually to influence route
choice in some way to reduce congestion,
delays and to improve overall network ef-
ficiency.

16.2 Extent and Sources of Evidence

This review draws on 19 sources which, in
the main, report on the impacts of a single
intervention employed in a case study city.
The single case studies have been supple-
mented by two meta-studies®’? to illustrate
the wider applicability of the findings. One
meta-study reports on the impacts of bus
priority® at traffic signals across 24 cities
around the world, while the second2 pro-
vides a comparative review of VMS sys-
tem trails conducted in eight European
cities. Indeed, seven of the sources have
been generated by various EU funded pro-
grammes, which either commissioned a
literature review or alternatively field trials
of one of the traffic control measures iden-
tified in the introduction. While the major-
ity of the cases consequently relate to an
EU city, results from the USA, Japan, New
Zealand and Australia are also discussed.
Evaluation reports have typically been au-
thored by academics or consultancies (and
published on EU programme websites such
as CIVITAS.eu) or alternatively results
have been reported in academic journals
or conference papers. Sources from the
last five years were readily available, but
the review has also relied on some good
quality evidence from academia which is
now over ten years old, particularly in re-
lation to VMS? and bus priority at traffic
signals>.

16.3 What the Evidence Claims

The review presents evidence in relation
to the types of intervention defined in the
introduction.

16.3.1. Urban Traffic Control systems and
fuel consumption

UTC systems are often set up to minimise
delay to vehicles by extending green times
where there is highest demand and by us-
ing signal offsets along arterial corridors
to create ‘green waves’ (where succes-
sive junctions provide green as traffic ap-
proaches) to maintain flow. However, they
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may also be optimised to minimise fuel
consumption and to reduce emissions. In
theory, fuel consumption can be reduced
by tuning signal timings to limit the need
for drivers to stop at junctions, reducing
delays and encouraging moderate speeds
to be maintained along links in the net-
work.

Stevanovic et al* evaluated new meth-
ods of optimising signal timings to reduce
emissions using observed data on traffic
flows through a network of 14 signalised
junctions in Park City, Utah, USA. Their
method of evaluation was based on mi-
cro-simulation modelling of signal timings
rather than on observations in the field.
Nevertheless they estimated that employ-
ing signal timing optimisation algorithms
that specifically seek to reduce fuel con-
sumption, could be expected to contribute
to a 1.5% reduction in fuel consumption
overall.

A field evaluation of an Adaptive Traffic
Signal Control System implemented in
Aalborg, Denmark® (along a 1.7km section
of the ring road which included eight junc-
tions), found that fuel consumption was
reduced by 2.45% overall (based on cal-
culation rather than on observation). This
was attributed to smoother driving and a
reduction in very low speeds.

Overall, UTC systems have been shown to
be highly effective at managing capacity -
improving traffic flow and reducing delay.
For instance, an installation of SCOQT in
Toronto across a network of 75 junctions
was shown to achieve an 8% reduction
in travel time, a 22% reduction in vehicle
stops, a 17% average decrease in vehicle
delay, a 5.7% reduction in fuel consump-
tion, and a 5.0% reduction in carbon mon-

oxide emissions®.

Perrett and Stevens’ performed a cost
benefit appraisal of UTC systems in UK cit-
ies. They estimated a benefit-cost ratio of
7.6 over a five year appraisal period based
on the introduction of five new systems in
medium sized cities. Their analysis includ-
ed time savings, changes in vehicle oper-
ating costs and changes in pollution costs.
An important caveat, however, when con-
sidering UTC systems in the context of
Sustainable Urban Mobility Plans is that
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signal optimisation across networks is in-
tended to make the system more efficient
overall for motor traffic, and hence encour-
ages more motor traffic use. This can be
counter to sustainable mobility objectives.

16.3.2. Bus priority at traffic signals

Some have suggested that UTC systems
tend to be configured to minimise delay to
general traffic, when they should instead
be optimised to meet the more socially
equitable objective of minimising overall
delay to peoplel. A consequence is that
those choosing not to travel through ur-
ban areas by private car may not be af-
forded an appropriate level of priority at
signalised junctions. To address this issue,
various types of ‘Selective Vehicle Detec-
tion’ system can be employed at signalised
junctions to provide additional priority to
users of public transport.

The International Association of Public
Transport (known as UITP) commissioned
a review of ‘Bus Priority at Traffic Signals
around the world’ in 2008%. The impacts of
SVD systems installed in 24 cities (mainly
within Europe, bus also including Japan,
New Zealand, Australia and the USA) were
collated. The following impacts were ob-
served:

o Delay savings of between 3 and
11 seconds per bus per junction;

. Travel time reductions of between
2% and 25%; and

° Patronage increases of up to
42%.

The level of benefit derived was noted to
be constrained by the overarching policy
framework rather than on the technical
capability of SVD systems per se. For ex-
ample, in some cities, the level of priority
afforded to buses at signals was limited by
wider objectives to maintain capacity for
general traffic. The examples reviewed in
Europe were shown to repay their invest-
ment costs within three to 16 months of
operation.

Hill et al® evaluated the application of bus
priority at junctions along a single corridor
in Cardiff, UK using the SCOOT UTC sys-
tem. Three configurations were compared:
SCOOT with no bus priority, SCOOT with
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priority enabled for all buses and SCOOT
with priority enabled for late buses only.
Journey time savings of 3% were observed
under priority to late buses only, rising to
4% under priority to all buses. In peak pe-
riods, journey time savings were shown to
increase to 14-15% under both scenarios.
Associated delays to general traffic were
not found to be significant.

The EU commissioned INCOME (INtegra-
tion of traffic COntrol with other MEsures)
project® evaluated priority measures for
buses in four European cities (London
(UK), Gothenburg (Sweden), Turin (Italy),
and Piraeus (Greece)). The implementa-
tion of bus priority at junctions through
UTC systems was shown to reduce jour-
ney times by four to 10% in London, five
to 15% in Gothenburg and three to 16%
in Turin. Other studies of sites with lower
flows® were shown to generate journey
time savings of up to 80%. Economic ap-
praisals of the trial sites indicated pay back
periods of less than two years.

Gating: UTC systems can also be used to
improve journey times for buses by hold-
ing traffic at signals outside of central ur-
ban areas and then gating traffic into the
central area at a rate than can be accom-
modated by the network. The objective is
to improve flow through space limited cen-
tral areas by moderating traffic through-
put. Bus lanes are required on the ap-
proaches to gated junctions to avoid buses
being delayed in queues. A trial of a gat-
ing system implemented in Twickenham,
UK demonstrated a statistically significant
journey time saving of 13% for buses>.
Delays to general traffic as a consequence
of the scheme were not found to be sig-
nificant.

16.3.3. Enforcement of bus lanes using
technology

The city of Bologna, Italy identified park-
ing infringements in bus lanes as a major
cause of delays to public transport, as well
as contributing to wider congestion prob-
lems (through for example, illegal park-
ing along narrow city roads)!%. A mobile
camera system with Automatic Number
Plate Recognition (operated by the po-
lice department) was installed along two
bus routes in 2008 and 2010. The system
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was shown to contribute to an 80% reduc-
tion in parking in the bus lane along one
route. The reliability of bus journey times
consequently improved (indicated by a re-
duction in journey time variability), partic-
ularly during the highly congested Christ-
mas period (December). Journey times
also reduced by five per cent along one
route (route 13), but were not significantly
changed along the other (route 14).

16.3.4. Bicycle priority at traffic signals

1. Green waves: Signal offsets along arte-
rial routes can also be optimised (through
UTC systems) to generate ‘green waves’
for cyclists. In this case, offset times (be-
tween green aspects at successive signals)
are calculated using average cycle speeds
as opposed to average vehicle speeds.
Stopping is a major penalty for cyclists
(given the effort involved in regaining mo-
mentum) and the objective of green waves
is to reduce the number of stops along a
link and to reduce delay. A similar affect
can be achieved at isolated junctions by
installing inductance loops at junctions
to detect approaching cyclists. Cyclists
are then given a green signal as they ap-
proach. Ryding!! (cited in Knight et al'?)
evaluated a ‘green wave’ system of 13 in-
terlinked signals in Copenhagen. Average
cycle speeds were shown to increase by
5km/hr resulting in a saving of 2.5 min-
utes over the link. The number of stops
required was also shown to reduce (by up
to a maximum of six stops). Journey times
for other vehicles were only found to in-
crease slightly by (four seconds).

2. 'All green’ stages: ‘All green’ stages
for cyclists (where all other traffic move-
ments are halted) have been employed to
reduce potential for collisions between cy-
clists and other vehicle types. Wolfe et al'3
(cited in Weighland!#) evaluated a junc-
tion in Portland, USA and found that 78%
of cyclists crossed the junction illegally be-
fore the introduction of an ‘all green’ stage
(implying a safety risk) and this reduced
to 4.2% after the introduction of the all
green stage. A cost benefit analysis of a
similar configuration in Davis, California
(USA)(by Korve and Niemeier!®, cited in
Knight et al'?) indicated that the safety
benefits outweighed the costs associated
with increased delays to other vehicles.
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3. Priority in inclement weather: There
have been trials in the Netherlands of de-
tection systems to give additional priority
to cyclists at traffic signals in wet weather.
The objective is to reduce the need to stop
and to reduce traffic signal violations by
cyclists in inclement conditions. Evidence
is limited, but an evaluation of the Dutch
trial by Harms'® (cited in Knight et al'?
indicated significant reductions in both de-
lays to cyclists and the number of cyclists
running red signals during wet weather.

4. Gating at junctions: Gating can be em-
ployed to hold general traffic behind cy-
clists (waiting in advanced stop reservoirs)
at junctions. This provides an opportu-
nity for cyclists to enter junctions ahead
of other vehicles and reduces the chance
of conflicting movements (e.g. left turn-
ing vehicles conflicting with cyclists head-
ing straight on in a UK context). A cycle
gate was installed at at Bow Roundabout
in London - a collision hot spot. Although
a detailed evaluation was unavailable,
Transport for London” reported that “the
eastbound cycle early-start has been ef-
fective in reducing the risk of conflict with
vehicles turning left”.

5. Push button controlled bicycle and pe-
destrian (Toucan / Puffin) crossings: Bicy-
cle and pedestrian phases are commonly
used to provide opportunities for non-mo-
torised users to negotiate road crossings.
In cases where crossings are staggered,
pedestrian / cycle signals can be offset such
that users receive a green phase immedi-
ately on entering the central reservation
to reduce delays to non-motorised users.
Alternatively, staggered crossings can be
replaced with single crossings. Maximum
wait times for pedestrian / cyclists green
phases (on requesting a crossing) can also
be pre-programmed into signal control-
lers to minimise wait times at the road-
side.  Whilst such initiatives have been
documented in good practice guides!?, no
evidence was identified on their effects.

16.3.5. Camera enforcement of signals

Signalised junctions may be enforced
through the installation of cameras (either
automatically through ANPR or through
manual monitoring of data feeds). The ob-
jective is usually to reduce collision rates
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at junctions. An evaluation of a system
implemented in Bologna, Italy®, demon-
strated a 21% reduction in collisions and
a 28% reduction in injuries at signalised
junctions after installation of enforcement
cameras (comparing the 2008 baseline
year to 2011 when the full system had
been rolled out). A cost benefit analysis
was performed to quantify the benefits
of these collision and injury reductions.
Sensitivity tests indicated potential Net
Present Values for the scheme of between
36,000,000 and 51,000,000 Euros over a
17 year appraisal period.

16.3.6. Removing traffic signal control

It is suggested that, in certain circum-
stances, the removal of traffic signals may
increase junction efficiency and improve
the urban environment (through the re-
moval of unnecessary street furniture).
This was demonstrated in trials conducted
in Portishead and Bristol, UK*?.

The Portishead trial involved switching
off signals at a quite complex, heavily
trafficked junction (handling 1500 pcu/
hr) for a period of four weeks (in 2009).
Queues and delays were shown to reduce
by 50% and the increase in capacity led to
a growth in demand of 20% to over 2,000
pcu/hr. Average pedestrian crossing times
were also shown to reduce by 20%. The
success of the trial led to the signals being
permanently switched off. Similar results
were observed at one week trials conduct-
ed at two low traffic, high pedestrian flow
junctions in Bristol city centre. Queues
and delays were observed to reduce by
between 30% and 40% and pedestrian
crossing times also reduced. However, at
one location in Bristol, two thirds of survey
respondents felt that the junction was saf-
er and easier to use under signal control.

16.3.7. Variable Message Signs in urban
areas

Variable Message Signs (VMS) may be em-
ployed in urban areas to influence route
choice in some way to reduce congestion,
delays and to improve overall network ef-
ficiency.

Chatterjee and McDonald? reviewed evi-
dence from VMS field trials implemented
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in the late 1990s across eight European
cities (Valencia (Spain), Southampton,
Bristol and London (UK), Lyon and Tou-
louse (France), Turin (Italy), and Piraeus
(Greece)). Trials were sponsored by the
EU under the ‘Transport Sector of the
Telematics Applications’ programme. The
VMS systems were evaluated through a
survey of drivers passing VMS signs to
measure their awareness of information
and responses to this, monitoring traffic
flows on VMS routes and potential diver-
sion routes and the use of simulation mod-
elling.

In cases where just one VMS sign was in-
stalled, only one third of passing drivers
noticed the information. This increased
to 89% of drivers in cases where several
signs were available along a route. VMS in-
formation was found to be legible to driv-
ers, particularly if simple text (rather than
symbols) was employed. 80% of those no-
ticing the information reported being able
to read and understand it. With respect to
driver responses to VMS information, on
average, 13% of drivers reported chang-
ing route (ranging between 0% and 31%
). These self-reported results were sup-
ported by the monitoring of traffic flows
on the VMS routes and expected diversion
routes. On average 11% of traffic passing
a VMS was shown to have diverted (based
on monitoring conducted in 13 corridors
across London, Piraeus, Southampton and
Turin). By contrast, only 1% of drivers
were found to have switched from car to
park and ride in Bristol when VMS showed
comparative journey times. Thus VMS
must be viewed only as a complementary
measure in the development of successful
park and ride schemes. With respect to
the impact on network journey times, it
was only possible to measure changes in
journey times along VMS routes in one city
(Piraues, Greece). On street measurement
of six routes indicated a 16% reduction in
travel time on average (ranging between
11% and 23%), suggesting potentially sig-
nificant network efficiency gains through
the use of VMS. No empirical evidence was
available on safety or environmental im-
pacts.

VMS systems were employed in Gothen-
burg, Sweden, to divert general traf-

fic away from main public transport cor-
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ridors>. The objectives here were to

improve journey times for buses in heavily
congested conditions in Gothenburg. The
systems were evaluated using simulation
modelling only. In Gothenburg, VMS were
estimated to re-route up to 200 vehicles
an hour away from the public transport
corridor, contributing to an estimated 21%
reduction in delay.

16.3.8 Methodologies and evidence gaps

1. UTC systems and emissions reductions:
There is limited evidence on whether UTC
systems can be optimised to reduce emis-
sions as well as minimise delay across net-
works. The studies reported here mainly
rely on simulation modelling rather than
field measurement. It would be benefi-
cial to conduct field trials which monitor
air pollution levels over a period of time
with and without emissions reduction al-
gorithms.

2. Bus priority at traffic signals: The stud-
ies reviewed here have tended to report
simple before and after bus journey times.
Potential confounding factors (such as net-
work wide changes in traffic conditions)
have not been controlled for. However, the
commonality in results from a wide range
of cities gives confidence that such meas-
ures can be expected to improve journey
times for public transport. A methodologi-
cal improvement would be to use control
sites (with no priority at signals) and to
conduct appropriate statistical tests to
identify whether the treated sites show
significant improvements when set against
the control sites. This also applies to the
limited number of simple studies reviewed
for enforcement of signals and bus lanes,
and the removal of traffic signals.

3. Bicycle priority at traffic signals: Tech-
niques to provide priority to bicycles at
traffic signals are not widely used and this
is reflected in a relatively weak evidence
base. Further research on the specific
management of bicycle traffic using traffic
signal control is warranted.

4. VMS signs in urban areas: The review
of field trials conducted in European cities
is now over ten years old (and reports on
trials conducted in the late 1990s). This
study also relied on limited field data on
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how traffic volumes alter on VMS routes
and diversion routes. No data was pro-
vided on environmental or safety impacts
and this represents an evidence gap. Up
to date field trials would be beneficial to
identify the role of VMS in urban traffic
management given recent advances in
mobile technologies (with traveller infor-
mation applications), and flexible, shared
transport systems.

16.4 Lessons for Successful Deploy-
ment of this measure

16.4.1 UTC systems

Transferability: There are no systematic
reasons to suppose that UTC systems,
which are now widely used, will not be ef-
fective in other urban areas.

Drivers / Barriers: The implementation of
UTC is often motivated by a need to im-
prove traffic flow as congestion increases
in urban areas i.e. They increase the ca-
pacity of space constrained networks in
central areas, often to accommodate travel
by private car. Care therefore needs to be
taken that UTC systems are not designed
to prioritise the movement of private cars
at the expense of the more general ob-
jective to accommodate the movement of
people through cities. In this respect, it
has been demonstrated that UTC systems
can be tuned to prioritise other modes at
junctions.

Complementarity: In Aalborg, the devel-
opment of a UTC was in part motivated
by wider planning policies to regenerate
a central area which saw the reduction
of a four lane city centre road to a two
lane road with consequent transfer of traf-
fic to a nearby inner ring road. The UTC
was able to increase capacity of junctions
along the inner ring road to cope with the
additional traffic. Hence UTC can be effec-
tively used as part of a sustainable urban
mobility policy in combination with road
capacity reduction measures.

Durability: As UTC systems increase net-
work capacity for private vehicles, it is
likely that initial efficiency gains will tend
to be eroded over time if traffic levels con-
tinue to increase. This emphasises the im-
portance of using UTC in combination with
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ongoing policies to encourage the use of
non-car modes in densely populated urban
areas.

16.4.2 Removing traffic signal control

Transferability: The limited evidence on
removing traffic signal control reviewed
here indicates that this can be an effec-
tive means of improving junction efficien-
cy for all users. However, this is likely to
be highly context specific and further re-
search is required to identify under what
circumstances such measures are likely
to be effective. Related interventions are
considered in further detail in measure re-
view 22.

Drivers and barriers: Strong public sup-
port was an important factor in the delivery
of the trial and later permanent removal of
signals in Portishead, UK. Conversely, a
lack of public support, or a perception that
removing signals will reduce safety (par-
ticularly for pedestrians, as demonstrated
in Bristol), may limit the appetite amongst
planners to implement a longer term strat-
egy of signal removal.

16.4.3 Selective vehicle priority at traffic
signals and enforcement

Transferability: The review of bus priority
at traffic signals around the world confirms
that such measures are likely to be effec-
tive in most contexts. Similarly, although
the evidence base is less comprehensive,
measures to increase priority to bicycles
at traffic signals can also be expected to
improve conditions for cycling.

Drivers and barriers: However, the extent
to which bus or bicycle journey times are
improved may be constrained by over-
arching policy frameworks for traffic con-
trol which set limits on the extent to which
traffic signals are allowed to favour pub-
lic transport or bicycles over general traf-
fic. Systems of priority are most effective
where networks are not already congest-
ed. In heavily congested conditions, it
may not be possible to provide selective
priority at signals as this will worsen the

situation for all road users>.

Complementarity: Bus or cycle lanes on
approaches to traffic signals are required
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for priority measures at traffic signals to
be effective. Absence of dedicated lanes
will mean that buses or bicycles become
delayed in general traffic queues, signifi-
cantly limiting the extent to which priority
at signals can have an impact on overall
journey times. Automated enforcement
of bus priority measures can be effective
as long as cameras are highly visible and
penalty notices are efficiently served to
maintain credibility amongst drivers.

16.4.4 Variable Message Signs in urban
areas

Transferability / Upscaling: The European
field trials reviewed by Chatterjee and
McDonald indicated that VMS systems
are more likely to be effective if several
signs are installed across a network. Sin-
gle signs are less likely to be noticed and
hence have little influence over drivers’
route choice.

Drivers and Barriers: The success of VMS
systems in alleviating congestion on spe-
cific routes is clearly dependent on the
availability of capacity on alternative
routes. Attempts to divert drivers through
VMS will not be effective in heavily con-
gested networks. Signs also need to be
positioned sufficiently upstream of ‘major
decision points’ in the network?.

Complementarity: VMS systems are reli-
ant on good real time data on traffic flows
across a network in order to reliably esti-
mate journey times on competing routes.
Thus complementary traffic monitoring
systems are required. VMS systems may
themselves be used as a complemen-
tary measure to other interventions such
as park and ride (displaying comparative
journey times for example). In such cir-
cumstances, VMS can be expected to be
effective in raising the profile of the park
and ride, but are unlikely to deliver a sig-
nificant modal shift in their own right.

Durability: Signs should be shown to be

updated regularly to give drivers confi-
dence in the reliability of information.
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16.5 Additional benefits

As well as the evidence of economic and fi-
nancial benefits of interventions discussed
above, there are a number of additional
benefits that are claimed for these poli-
cies:

° Reducing traffic in city centres:
By improving capacity via UTC in some
areas, it is possible to reduce capacity
in others, providing support for other
measures aimed at reducing traffic in
city centres.

. Road safety: Enforcement cam-
eras at signalised junctions have been
demonstrated to reduce collisions and
injuries, and dedicated phases for bi-
cycle traffic at signalized junctions to
reduce conflicting movements, making
the environment safer for cyclists.

o Encouragement for alternatives:
VMS can be a useful profile raising
measure when used in conjunction
with other measures such as park and
ride.

16.6 Summary

° UTC systems can certainly be ex-
pected to improve network efficiency in
terms of reducing delays to vehicles.
However, there is limited evidence on
the extent to which UTC algorithms can
be optimised to reduce emissions. The
estimated 1.5% fuel reduction report-
ed here relied on simulation modelling
rather than on field observations.

. Further research is also required
to identify under what circumstances
the removal of traffic signals is likely
to improve junction efficiency and per-
ceived safety for all road users.

. Where UTC systems and traf-
fic signal controls are used to provide
selective priority to public transport or
bicycles, they can be expected to con-
tribute to significant journey time sav-
ings (of for example between 3 and 11
seconds per bus per junction), without
compromising journey times for other
road users. They are most effective in
uncongested conditions and must be
deployed in conjunction with priority
lanes on approaches to signalised junc-
tions.
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° Providing dedicated green phases
for cycle traffic at signalised junctions
has been shown to reduce conflicting
movements, making the environment
safer for cyclists.

° Systems that automatically mon-
itor bus lanes and signalised junctions
have been shown to reduce infringe-
ments, improve journey times and re-
duce collision rates at junctions.

° The success of VMS systems is
typically measured in terms of the ex-
tent to which they encourage drivers
to divert to less congested routes (or
modes). Where several, well positioned
signs are installed, VMS systems can
be expected to divert around 11% of
traffic (though this estimate is based
on monitoring conducted in the later
1990s along 13 corridors in London, Pi-
raeus, Southampton and Turin). They
are unlikely to be effective in heav-
ily congested networks and should be
seen as a supplementary, profile rais-
ing measure when used in conjunction
with park and ride. Updated field trials
would be beneficial to identify the role
of VMS in urban traffic management
given recent advances in mobile tech-
nologies (with traveller information ap-
plications), and flexible, shared trans-
port systems.
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