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1  Introduction  

 

1.1  This Document  

 

This report  presents the results for the study, ñAssessment of London 's Motorcycles 

in Bus Lanes Scheme ò. The scope of the results in this document is the 56 trial sites 

and an overall assessment of the effect on the whole of the TLRN (Transport for 

London Road Network) . The study was commissioned by Transport for London an d 

ran from September 2008 to May 2010.  

 

1.2  Issues  

 

Road space is a finite resource with limited capacity for the users. Providing priority 

to one, or more, users  is achieved at the potential expense of other non -priority 

users. Priority is provided to improv e either the journey times, or the safety of the 

permitted users. However, clearly, the number of priority users must be limited; 

otherwise their overall benefits will be eroded.  

 

Buses have been provided with various forms of priority for many years to i mprove 

their journey times and reliability. One of the main forms of priority is bus lanes. 

These exclude all non -priority vehicles (generally) from the left hand lane of the 

carriageway  which permits buses to pass traffic queues at downstream junctions 

and therefore reduces their delay.  In reality bus lanes do not extend to the 

downstream junctions stop line, as this would have a highly adverse effect on 

junction capacity and cause  delay to other road users, and there can be issues with 

left turning non -priority traffic. Instead, the bus lane is ñset backò from the junction 

and the buses re - join the traffic queues close to the junction.  

 

Few bus lanes are for the exclusive use of buses. Generally, taxis and cycles are 

also permitted to use them, and other f orms of shared -use lane s have also been 

implemented. Cyclists, in particular, have been permitted access to segregate them 

from the main traffic flow, reducing their interactions with traffic, with the purpose 

of improving their safety.  
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Permitting motorcy cles  into bus lanes could provide them with a journey time 

advantage and assist flows by removing them from the non -priority lanes. In 

addition, motorcycles have a relatively poor safety record.  

 

In 2007 there were 4,222 motorcycle casualties, equating to  approximately 15% of 

all road collisions in London, and a total of 1,208 of these collisions resulted in a 

death or serious injury. However, motorcycles represented a much smaller 

component of the traffic flow than 15%.  Although traffic flows and their co mposition 

vary depending with the area of London surveyed and through seasonal variation. 

Available  estimates indicate that motorcycles only represent 1.2% to 1.4% 1. This 

impl ies  their collision rates are much higher than the overall average for all modes.   

 

The safety of all road users is a major concern  for TfL . In 2006 the Mayor 

announced targets for 2010 of a 50% decrease in road users being killed or 

seriously injured, and a 40% reduction in the number of motorcyclists killed or 

seriously injured. Ther efore , schemes that can improve motorcycl istsô safety have 

been considered and allowing them use of a bus lane could reduce their interaction 

with other vehicles and therefore may improve their safety.  

 

In addition to meeting casualty  reduction targets, th ere are financial benefits to 

reducing the number of collisions. A collision tends to close a lane, or even a road, 

for at least 15 minutes and can affect flows for up to a day; therefore disrupting 

traffic. These costs combined with other s, including medi cal costs, can represent a 

large overall cost to the community. For example, in 200 5 the total cost to the 

community of all road collision s in Greater London was estimated to be almost £1.9 

billion (at June 2006 prices ) 1. Therefore, proportionately (accord ing to the 2002 

data with RPI applied from national statistics annual figures) in 2009 motorcycle 

collision s cost  authorities within  Greater London approximately £0.44 billion.  

 

1.3  Background on the Study  

 

TfL conducted a trial scheme which permitted motorcy cles to use three bus lanes on 

the A13, A23 and A41 in 2002. Also, Westminster City Council separately allowed 

motorcycles to use eight of their bus lanes in 2005, which was monitored by TRL, 

and other small scale studies of schemes elsewhere in the UK hav e also been 

conducted.  The smaller sample sizes involved in the past studies resulted in there 

                                                           
1 Collisi ons and casualties on London's roads 2007 (Oct 2008) , TfL  
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being no statistically robust conclusions. Overall, there appeared to be no major 

concerns, although certain motorcycle behaviours (for example lane discipline) , and 

certain site characteristics (for example high flows and side roads) were identified 

that were potentially of concern. The Mayor announced his intention to permit 

motorcycles into bus lanes on the complete Transport for London Route Network 

(TLRN), w hich constitutes approximately 580 kilometre s of road with 478  bus lanes, 

from January 2009.  

1.4  Objective of the Study  

 

TfLôs stated objectives for this study are: 

 

1.  To facilitate the safe, efficient and effective movement of motorcyclists, 

without an advers e effect on other traffic;  

2.  To fully assess the impact on all traffic, in particular cyclists, which will 

facilitate an informed decision about whether to permanently allow 

motorcyclists to use bus lanes;  

3.  To fully consider and respond to representations mad e by road user 

representatives, groups representing people with disabilities, statutory and 

other key stakeholders and members of the public.  

 

TRL were commissioned by TfL to design and conduct an independent experimental 

trial which would allow for rigoro us assessment and produce evidence based 

recommendations to meet objecti ves 1 and 2 as stated above, See Figure 1. 

 

Figure 1: TfLôs Trial Evaluation Criteria  
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TRL was initially commissione d to deliver analysis on the five evaluation criteria as 

set out in Fig.1. A sixth criterion  (Secondary 6) was part of the original criteria set, 

but is not within the remit of this report .  The subject of Secondary 6 was Attitudinal 

Surveys.  

 

A further eva luation measure (Secondary 7) was subsequently added following  

consultation with stakeholders. The subject of which was a Conflict Analysis which 

is included in this report . 
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2  Methodology and Information Analysed  

2.1  Objective Led Methodology  

 

TRLôs methodol ogy for data capture was objective led, tailored to provide a robust 

understanding of any changes in the  five evaluation criteria , as shown in Figure 2. 

 

 

Figure 2 : Objective Led Methodology  
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2.2  Methodology Overview  

 

The method ology  used to assess  the effect of permitting motorcycles into the bus 

lanes on TfL's road network involved on -street Before  and After  surveys being 

carried out at 60 sites across London , and  involved two main survey techniques, 

video survey and automatic traffic counters  (ATC) .  The Before  surveys were carried 

out in Autumn 2008 and captured the behaviour of road users  prior to m otorcyclists 

being granted permission to use the bus lanes  in op erational hours, see Section 

3.2.1 .  The surveys were then repeated 12 months later, on comparable days, in 

order to examine any changes in site use and behaviour.   

 

 
Figure 3 : Data Capture and Measur es  
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Å Conflicts between motorcycles, or cycles, and other road users.  

The study required 56 sites in order to be statistically significant at the 90% level. 

Data was collected for 60 sites, so that there was some contingency for dropping 

sites in the event of data collection failures, e.g. road works. A total of 68 sites 

were initially considered for inclusion. Upon conducting the site visit, some  site s did 

not meet the required site criteria and w ere  therefore rejected. For the 56 sites that 

were used in the study, the original numbering of 1 -68 remained to avoid 

confusion.  

 

Survey data has been  collected for 56 sites (see  Table 1) .  Each site has been 

assigned a number between 1 and 68.  Sites numbered between 1 and 34 are all 

Main survey sites and sites numbered between 35 and 68 are Control sites. Each 

Main site has been paired with a Contr ol site . For easy reference, each pair  has 

been assigned a  pair identifier of between A -AB.  The pairing of sites is described in 

Section 2.3 . The Main and Control site pairs are used in all the analysis, with the 

exception of the conflict data, which was only cond ucted for the Main sites, as 

described in Table 1. For full site details see Appendix  A.  

 

 

Table 1 : Site Numbers and Data Collected  

 

There is no data for the following 12 rejected sites.  

 

Table 2 : Site Data Intentionally Not Included  

 

Sites 13, 18, 24, 34, 47, 52, 58, 68 were initially considered for inclusion in the 

stud y, but were rejected, because they did not meet the required site criteria.  

Sites Site No Sites Site No

Automatic Traffic Count Sites 1-68 Pairs A-AB 28 Sites 1-34 28 Sites 35-68 56

Classified Vehicle Count Sites 1-68 Pairs A-AB 28 Sites 1-34 28 Sites 35-68 56

Journey Times Sites 1-68 Pairs A-AB 28 Sites 1-34 28 Sites 35-68 56

Conflicts Sites 1-68 NA 28 Sites 1-34 NA NA 28

STATS 19 Accident Data Sites 1-68 Pairs A-AB 28 Sites 1-34 28 Sites 35-68 56

Main Sites Control Sites
Site Numbers Pairs Total SitesInformation Analysed

Main Control

13 47

18 52

24 58

29 63

32 66

34 68

Intentional Missing Data



Final  Proj ect Report    

TRL 10  PPR495 

Sites 29, 32, 63 and 66 did meet the criteria, but were rejected due to emergency 

road works, or other events, affecting traffic flows during the Before or After 

survey .  

 

The fol lowing sections describe how the survey sites were selected, the data 

collected on each site, and techniques used in more detail, and how the data was 

initially processed to gain information on site conditions . 

 

2.3  Site Surveys Performed  

 

2.3.1  Site Selection Strat egy  

 

The sampling strategy utilised within this project aimed to ensure at least a 90% 

confidence in the results based upon calculations from previous studies. Where 

greater confidence in results has been achieved (e.g. a 95% confidence), the 

results are r eported to the high confidence level. Sites on t he borough road network 

were  used for comparison (Control sites) to assist in explaining any trends in 

migration and trip generation , and to provide a basis for any network changes that 

occurred between the B efore and After surveys. A sample size of 56 sites was used 

in this study , consisting of 28 Main sites and 28 Control sites . This sample size was 

derived from the observed variances in collision rates obtained in the previous 

Westminster study, and it was therefore the best estimate available to calculate the 

sample size required to achieve statistical validity without needing to survey an 

excessive number of sites.  

 

2.3.2  Approach t o Site Selection  

 

Information was obtained from TfL on all bus lanes affected  by the implementation 

of the scheme  on the TLRN: 478 bus lanes, of which 461 were with - flow bus lanes. 

A total of 30 ( Main ) sites were randomly selected from those available excluding 

abnormal sites, i.e. those :  

 In Westminster (as motorcycles had previously b een allowed in eight of their 

bus lanes);  

 On the three previous trial sites A13, A23 and A41  (see Section 1.3 ) ;  
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 In unique situations (where no control could be allocated), e.g. on a bridge o r 

on the approach to Blackwall T unnel .  

 

Also the following types of bus lane in the database were excluded:  

 Contra - flow bus lanes (17 bus lanes);  

 Bus lanes not permitting cycle access (48 bus lanes) ;  

 Bus lanes that were adjacent to each other . 

 

Half the Main  sites selected included long bus l anes and half short bus lanes: where 

a long bus lane was at least 200m in length. These were paired with 30 other 

Control  sites, chosen to satisfy the following criteria :  

 It was not on a road that contains a bus lane  affected by the scheme ;  

 Within 2 miles of the Main  site;  

 On a similar classification of road: i.e. pairing of A roads. If same 

classification was not available a road of lesser classification was selected, 

but towards the ñhigher endò of the classification, for example an A road may 

have been p aired with a wide B road;  

 In approximately the same direction (parallel) to the Main  site.  

 

The site selection was confirmed initially using web -based information gathering. 

This initial desk -based check of the site was performed using the web sites of:  

 ma ps.google.co.uk/maps;  

 itouchmap.com/latlong.html;  

 192.com/maps/journeyplanner;   

 maps.live.com.  

 

These provide aerial views of the sites and approximate positions of bus stops.  

These multiple sources were implemented to maximise the probability that a si te 

visit would result in a suitable site for inclusion in the study.  

 

If the site was a potential candidate for inclusion in the study then a site visit was 

conducted to ensure that conditions on each site would permit the collection of all 

required data, see Section  2.3.4 . If a site was rejected, then it was randomly 

replaced from the list of all remaining sites within the database that were in the 
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same length classification. This process was repeated until 30 suitable Main  sit e, 

and Control  site, pairs had been located for inclusion in the Before  survey.  

 

The replacement site was initially accepted, provided it could be located on the 

available maps and was not on an adjacent link to a chosen site. The above process 

of checking  the replacement site on the web and then via a site visit was again 

undertaken. Should this process have rejected the replacement site, a further 

replacement site was chosen, and so on, until all sites were located.  

 

The Before  survey therefore included 6 0 sites (30 Main  and 30 Control ). This 

approach was taken in order that 2 Main  sites and Control  sites could be removed 

from the final sites analysed. This allowed  for unexpected occurrences that affected 

the results at two sites, for example emergency roa d works causing abnormal 

journey times.  

 

2.3.3  Details of Site Types  

 

The sites were categorised into those with short (less than 200m in length) and 

long (greater than 200m in length) bus lane s.   

 

If a site failed to meet the required criteria ( See Section  2.3.4 ) then it was 

replaced. A statistical software package ( SPSS)  was used to generate a random site 

from those that had not already been selected and was restricted to the same type 

as the one being replaced: i.e. according to wh ether it was a:  

 short bus lane;  

 long bus lane.  

This was required to maintain the sub -sample sizes in the design.  

 

2.3.4  Site Selection Criteria  

 

Section 2.3.2  discussed the filtering technique for initial consideration of a site, 

whe reas this section lists the specific criteria that were assessed during the site 

visit.  
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The site selection requirements were driven by the data to be extracted from the 

video surveys , see Section  2.4.2 . The  ide al Main  site permitted the installation of 

two cameras with:  

Å Downstream camera showing second timing point on carriageway;  

Å Second timing point close (approx 5 to 10 metres) to end of bus lane;  

Å Camera field of view showing end of bus lane and complete timin g point  

across carriageway (in direction being studied);  

Å Upstream camera showing first timing point on carriageway, and footwa y;  

Å First timing point 250 metres upstream of second timing point;  

Å Camera field of view showing 5 to 10 metres before first timing  point and 

complete timing point across carriageway and footway (in direction being 

studied).  

 

The ideal Control site permitted the installation of two came ras with:  

Å Downstream camera showing second timing point on carriageway;  

Å Second timing point not near er than approx 30 metres from a major 

junction;  

Å Camera field of view showing 5 to 10 metres before chosen second timing 

point and complete timing point across carriageway (in direction being 

studied);  

Å Upstream camera showing first timing point on carriagew ay, and footway;  

Å First timing point 250 metres upstream of second timing point;  

Å Camera field of view showing 5 to 10 metres before first timing point and 

complete timing point across carriageway and footway (in direction being 

studied);  

  

The Main  and Cont rol  were required not to have:  

Å A bus stop between the two timing points;  

Å A major turning movement occurring between the timing points; greater than 

approximately 5%;  

Å A pedestrian crossing between the timing points;  

Å Other factor affecting speeds or flows be tween the timing points;  

Å Any road works on OR near the road being studied.  
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Further, the control sites were not required to have a bus lane.  

Sites with a pedestrian crossing between the timing points were e xcluded from the 

study, because this would have res ulted in the measured journey times being 

highly influenced by the crossing, and any effect of permitting motorcycles into bus 

lanes would have been masked (i.e. confounded) by this source of journey time 

variation. However, pedestrian crossings were inclu ded in the larger area used for 

observing the effect of the scheme on collisions, as they were potentially a location 

of motorcycle and pedestrian interaction.   

See Figure 7 for an overview of the camera positions and fields of view.  Some 

deviations from the optimal selection criteria were required, and the permitted 

variations are discussed in Appendix I.  
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2.3.5  Selected and Rejected Sites  

 

The processes in the previous sections were applied, including  random sampling, 

web -based initial site checks and site visits. This resulted in a final selection of 

thirty sites for study, of which one was excluded following the Before  survey and 

one was excluded following the After  survey, owing to unexpected confou nding 

factors affecting site conditions. The final  selection of sites is shown in Figure 4 

below . These were selected according to the process contained in the previous 

section.  

 

Figure 4 : Map  of TLRN B us Lanes and the  Sites  Selected  
 

 
In obtaining these selected sites, many others were randomly selected and then 

rejected after a site visit. The locations of the rejected sites are shown in  Figu re 5. 
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Figu re 5 : Map of the Sites Rejected from the Study  
 

 

On initial inspection of the sites selected it would appear that there is a propensity 

of sites in a central north/south corridor. This also holds to a reasonable extent on 

those sit es that were selected and rejected. However, the selection process was 

based upon a random sample of the sites available, with no restriction placed upon 

the geographical location of the sites chosen. Supporting evidence that this was 

achieved is contained  in  Table 3. 
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Available and Selected Sites for Surveys  

Borough  

Total 

number 
of bus 
lanes  

Number of 
bus lanes 
selected  

Total length 
of bus lanes  

(m)  

Length of 

bus lanes 
selected  

(m)  

Percentage 
of lanes 
selecte d 

Percentage 

of bus lane 
length 

selected  

Barking & Dagenham  4 0 750  0 0.0%  0.0%  

Brent  1 0 364  0 0.0%  0.0%  

Bromley  1 0 410  0 0.0%  0.0%  

Camden  27  0 6,910  0 0.0%  0.0%  

City of London  16  1 2,30 8 163  6.3%  7.1%  

Croydon  11  0 2,51 5 0 0.0%  0.0%  

Ealing  2 1 1,3 75  176  50.0%  12.8%  

Enfield  5 0 1,665  0 0.0%  0.0%  

Greenwich  10  0 2,20 9 0 0.0%  0.0%  

Hackney  40  5 9,165  88 8 12.5%  9.7%  

Haringey  19  1 4,842  17 3 5.3%  3.6%  

Hillingdon  6 1 2,765  194  16.7%  7.0%  

Hounslow  5 2 1,058  35 5 40.0%  33.5%  

Islington  40  7 10,50 8 1,173  17.5%  11.2%  

Kensington & 

Chelsea  1 0 243  0 0.0%  0.0%  

Kingston -Upon -

Thames  0 0 0 0 

  
Lambeth  79  3 17,79 9 520  3.8%  2.9%  

Lewisham  33  3 8,825  47 4 9.1%  5.4%  

Merton  5 0 1,572  0 0.0%  0.0%  

Newham  2 0 24 5 0 0.0%  0.0%  

Southwark  43  3 8,497  463  7.0%  5.5%  

Sutto n 5 0 381  0 0.0%  0.0%  

Tower Hamlets  37  0 11,30 8 0 0.0%  0.0%  

Wandsworth  34  3 7,688  58 7 8.8%  7.6%  

Westminster  30  0 8,009  0 0.0%  0.0%  

Total  456  30  111,410  5,164  6.6%  4.6%  

Table 3 : Available and Selected Sites  

 

The table shows the type of distribution that would generally occur when selecting 

sites irrespective of location. Generally, a larger number of bus lanes were selected 
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in boroughs that had the greatest number of bus lanes available to survey. This is 

also displayed in Figure 6 below.  

 

 

Figure 6 : Borough Map of Main and Control Sites  

 

For example, consider the lack of sites in the East of London: Greenwich, Bexley, 

Newham, Barking & Dagenham, Waltham Forest and Re dbridge. There were only 16 

bus lanes that could have been selected in these London Boroughs out of 456 bus 

lane sections available: i.e. 4% of the bus lanes and 6% of all bus lanes were 

selected as survey sites, that is, the probability of selecting one o f these bus lanes 

was very low.  

 

2.4  Data Sources  

 

2.4.1  Video and ATC Configurations  

 

Video analysis provides a high quality method of understanding and investigating 

the conditions on a section of carriageway, as it permits multiple playbacks of the 

situations in order to gather in -depth information. This technique was therefore 
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used within the project to investigate journey times of vehicles (between two 

defined timing points on the link being investigated), the interactions of the 

motorcyclists and cyclists with other road users, lane usage, and detailed classified 

flows to compare to longer term ATC data.  

 

At each survey site cameras recorded traffic for twelve hours a day (0700 to 1900) 

over two weekdays, both before and after the schemeôs implementation date. 

Further ,  the same weekdays were surveyed both in the Before  and After  surveys at 

each site in order to reduce the effect of any day -by -day variations in flows on the 

sites.  

 

Two video cameras were positioned on one link (of up to three lanes). The video 

cameras were set between 150 and 250 metres apart, such that (where possible) 

no bus stops were between them. The upstream camera recorded the rear of 

vehicles and the downstream camera recorded their fronts, as shown in the 

following figure. The ideal setu p is shown in Figure 7, however some minor 

adjustments were made to this layout where site conditions did not permit its exact 

implementation; although the underlying design principles were maintained.  
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Figure 7 : Camera Positions and Fields of View  

 

In addition, Temporary (Tube) Automatic Traffic Counters (ATCs) were positioned 

on each identified traffic link for one week before and after the changes were 

introduced. The ATC was positioned close to the upstream camera so that the 

recorded flows from both data sources were directly comparable, and the ATC 

recorded data during the two days of the video survey.  

 

2.4.2  Video Data Collection  

 

Video data was available between 0700 and 1900 for each of t he 28 Main  and 

Control  sites. The following information was extracted from the videos (for the 

entire twelve hour period):  
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Å Classified count of vehicles passing the first (upstream) camera. The 

classification will be according to:  

o vehicle type (cycle/motor cycle/car or light goods/heavy goods/bus) 

and;  

o lane (pavement/bus lane/other traffic lane).  

 

In addition, the journey times of a sample of cars, motorcycles and buses was 

collected according to:  

Å Journey time of the vehicles was measured between two marked  points on 

the carriageway 250 metres apart where possible and a minimum of 150 

metres apart;  

Å Journey times were collected over six hours: 0730 to 0930, 1200 to 1400 

and 1600 to 1800;  

Å In each hour the journey time was collected for:  

o 100 cars;  

o 50 motorcycle s;  

o 50 buses.  

 

In addition , on the Main  sites , 50 motorcycles and 50 cycles were observed and the 

following recorded:  

Å Conflicts between motorcycles and other road users;  

Å Conflicts between cycles and other road users;  

 

The conflict information included:  

Å Whic h lane the vehicle (motorcycle or cycle) used;  

Å Position in the lane;  

Å Whether a conflict occurred, and if one did:  

o The lane it occurred in;  

o The distance it occurred at;  

o The manoeuvre being made by the vehicle;  

o The extent of braking used by the vehicle;  
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o The extent of swerving by the vehicle;  

o The overall level of conflict;  

o The type of other vehicle/pedestrian involved;  

o The manoeuvre being made by the other vehicle/pedestrian involved;  

o The extent of braking used by the other vehicle/pedestrian involved;  

o The ext ent of swerving used by the other vehicle/pedestrian involved.  

 

2.4.3  Other Data Sources  

 

Other data used within this analysis was provided by TfL :  

 ACCSTATS database  -  to understand the effect on collisions  at  the sites  

 Motorcycle and cycle flow counts over seve ral years  -  to examine th e 

seasonal variation in flows at  the sites  

 

Collision rates were investigated using data from TfLôs ACCSTATS database, which 

is a STATS19 database containing details of all reported personal injury collisions 

occurring within the greater London area . TRL analysed data on all collisions 

occurring both ten months before the motorcycles were permitted into the bus 

lanes and ten months after they were permitted access: January to October 2008 

and January to October 2009.  

 

TfL also provi ded information on motorcycle and cycle flow counts that had been 

collected within London over the past few years. These were analysed by TRL to 

assess the seasonal variations in these flows and provide an estimate of the yearly 

(and 10 month) flows of mot orcycles and cycles on each of the studied sites.  

 

2.4.4  Missing Data  

 

Previous sections describe the information collected from each site using video 

cameras and ATCs. Where possible all the required data was collected by these 

techniques. Further, the survey w as re -scheduled and the survey day replaced 

when an equipment failure was located, or an occurrence on site, that affected a 

significant proportion of the data. However, on some occasions a small amount data 
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was affected, or other issues arose during analy sis. These have been collated and 

are contained in  Appendix G.  

 

In addition to these incidents, it was found during the analysis that the bus lane 

operational hours on one site (Site 33) had changed between the two surveys. In 

the Before  survey the operati onal hours were at least 0700 to 1900, but the 

operational hours in the After  survey were 0700 to 1000. This has affected the 

analysis of this site and care needs to be taken when interpreting results from it.  

 

It was necessary to combine  the information f rom the data sources in order to 

estimate the annual flows of vehicles on the sites and the TLRN network. The 

processes that were undertaken, assumptions that were made and the patching 

techniques employed are discussed in  Appendix J . 

  



Final  Proj ect Report    

TRL 24  PPR495 

3  Effects on Studied Bus Lanes and Control Routes  

 

Data in this report has been displayed in charts and tables using a standardised 

format as shown in Figure 8. 

 

Site Category  Before Survey  After Survey  

Comparative 

Data  

Main Sites       

Control Sites       

Figure 8 : Key to Standardised Formatting  

 

3.1  Traffic Flows o n Studied Sites  

 

 

 

Traffic flows affect journey times (and therefore speeds), which in turn can affect 

driver (or rider) behaviour and consequently conflicts and collisions. Variations in 

flow s between the surveys were minimised by performing the surveys at the same 

time of the year and on the same weekdays. However, this cannot take into 

account any general changes in flow either on the network, with in  the area, or even 
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in the corridor being s urveyed. Flow changes can result from a number of 

underlying causes, including economic variations, fuel costs, or the introduction of a 

new trip attractor (for example, a supermarket).  

 

Traffic flows are available from two main  data sources, the video sur veys which 

give detailed and accurate classified vehicle counts over twelve hours on two 

weekdays, and ATC (tube) counters that were positioned on each of the sites for 

one week. This study has aimed to use the strengths, and account for the weakness 

of bo th these data sources, by combining the information available.  This is 

discussed further in  Appendix J . 

 

Considering the video counts in isolation, these provide information on the flows of 

different types of vehicles over a comparable twelve hour period a nd information on 

the lane these vehicles used.  

 

3.1.1  Changes in Flows ï Video Surveys  

 

The video surveys were conducted over twelve hours on two weekdays. The 

weekdays remained the same for the Before  and After  surveys on each site and the 

surveys were conduct ed at the same time of the year, therefore minimising any 

seasonal effects on flow.  

 

It was therefore possible to estimate the average hourly flow on each site and 

directly compare the flows from the two surveys. As a standard procedure, t he 

classified fl ows have been converted into PCU (Passenger Car Unit) flows using the 

conversion scale  shown in Table 4. 

 

PCU Conversion Rate  
Mode  PCU Value  

Cycle  0.3  

Motorcycle  0.75  

Car/LGV  1.0  

HGV 2.0  

Bus 3.0  

Table 4 : PCU Conversion Rate  
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Table 5 : Percentage Change in Flow by Site Pairs  

 

The changes in flows were highly variable ranging from -20 to 15% on the sites 

studied. On the 28 Main  sites, the flow significantly inc reased (at the 95% 

confidence level) on 5 and significant ly  decreased on 9 sites. Overall, there was an 

average small decrease in flows of approximately 1% on the Main sites, and a 

similar decrease on Control sites.  

 

The differences between individual site s and their Control s are shown in  Table 5. 

 

Site Pair Site Type

Site 

Number

Percentage 

Change in 

Flow Site Pair Site Type

Site 

Number

Percentage 

Change in 

Flow

Main 1 11.5% Main 16 -2.7%

Control 35 6.8% Control 50 2.4%

Main 2 4.2% Main 17 -9.3%

Control 36 3.2% Control 51 0.5%

Main 3 0.2% Main 19 0.0%

Control 37 -6.8% Control 53 7.1%

Main 4 1.4% Main 20 5.4%

Control 38 -8.7% Control 54 0.3%

Main 5 -3.7% Main 21 -6.3%

Control 39 1.5% Control 55 -19.7%

Main 6 -8.3% Main 22 -5.6%

Control 40 -6.0% Control 56 -0.6%

Main 7 -2.2% Main 23 -7.6%

Control 41 -1.2% Control 57 1.5%

Main 8 1.2% Main 25 1.4%

Control 42 -0.3% Control 59 -0.5%

Main 9 -4.8% Main 26 -1.9%

Control 43 -4.6% Control 60 8.4%

Main 10 3.4% Main 27 3.8%

Control 44 -5.1% Control 61 -4.3%

Main 11 -14.4% Main 28 14.9%

Control 45 -2.9% Control 62 4.8%

Main 12 -4.4% Main 30 -0.8%

Control 46 6.7% Control 64 -7.3%

Main 14 1.0% Main 31 -1.2%

Control 48 4.5% Control 65 -0.3%

Main 15 -2.5% Main 33 -1.9%

Control 49 -0.7% Control 67 -4.3%
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Figure 9 : Average Change in PCU flows from Before Survey  

 

 

Figure 10 : Change in PCU flows from Before Survey by Site Pair  
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controlled, by the Control  sites and therefore generally represent a change in traffic 

flow in the area of the site surveyed.  

 

Overall, there appears to be a small decrease in flows between the surveys. This is 

consistent with expectation, given the chang e in economic conditions within the UK. 

The difference would not be expected to unduly affect speeds and site conditions, 

except under a limited range of circumstances. However, clearly , consideration 

needs to be given to individual sites w here large flow changes were observed.  

 

A link (section of carriageway) has a theoretical maximum capacity of 1725 PCUs 

per lane 2. It is therefore possible to assess the percentage of the available capacity 

in use by vehicles. This has been calculated for each site in the  morning peak, off -

peak and evening peak and averaged, see Figure 11 . 

 

 

Figure 11 : Average Percentage of Link Capacity Used  

 

The values include the capacity of the bus lane (if present) an d therefore appear 

low  compared to typical urban conditions . Taking this into account by using the 

classified flows by lane, the percentage of non -priority lane capacity used ranged 

from 24% on Site 1 in the morning peak to 72% on Site 15 in the morning pe ak. 

On average across all Main site s with lane classifications, the percentage of non -

priority capacity used was calculated and is shown in  Table 6. 

                                                           
2 COBA -www.dft.gov.uk/pgr/economics/software/coba11usermanual  
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Average Percentage of Non - Priority Link Capacity Used  

 

Before  After  
Difference i n 
Percentages  

Percentage 
Reduction  

AM Peak  45.7%  43.6%  2.1%  4.6%  

Off -Peak 40.1%  38.6%  1.5%  3.7%  

PM Peak  42.6%  40.6%  2. 0%  4.7%  

Table 6 : Average Percentage of Non - Priority Link Capacity Used  on Main 

Sites  

 

Therefo re across these sites the flows had decreased, which equates to a change of 

between 3.7 and 4.7% in the capacity used.  

 

The previous discussion considers overall changes across all Main site s. Information 

was collected on the classified flow for each site in quarter of an hour periods. This 

level of detail has not been presented for each site. However, as an example , the 

overall PCU flow in Before and After surveys for Site 6 and its Control Site 40  are 

shown in Figure 12  and Figure 13 . 

 

 

Figure 12 : Example of Change in PCU flow: Main Site 6  
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Figure 13 : Example of Change in PCU flow: Control Site 40  

 

These two figures show that the change in flows on both the Main  and Control  site s 

have decreased throughout the day.  

 

3.1.2  Scaling to Weekly and 10 - monthly Flows  

 

In order to determine the collision rates for the 10 -month STATS19 period, the 
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3.  Variation throughout the night (19:00 -07:00) was modelled by applying 

undercounting percentages to the ATC cla ssified data.  

4.  The month of the video survey was taken as the baseline and the seasonal 

factors were applied for motorcycle and cycle flows. The Before and After 

surveys were not always conducted in the same month, e.g. due to road 

works , and so on occasion  this affected which month was taken as the 

baseline.   

 

The tables below present the hourly, weekly and 10 -monthly flows, averaged over 

all sites . The amounts do not factor up uniformly as the modelling process used to 

facilitate the factoring uses differe nt expansion factors on different survey sites  

and this weighting process affects the percentage changes. These flows do not 

include cycles on the footpath.  

 

    Cycles  Motorcycle  Cars  LGVs HGVs Buses  All  

Main  Before  45.3  50.2  496.3  171.3  23.2  30.6  825.1  

  After  50.9  51.2  491.2  158.2  25.6  30.9  815.0  

  Increase  12.6  2.0  -1.0  -7.7  10.5  0.8  -1.2  

Control  Before  25.7  18.5  312.1  90.1  8.4  14.5  474.0  

  After  28.6  17.7  309.9  83.7  10.6  14.8  469.5  

  Increase  11.5  -4.7  -0.7  -7.1  25.8  2.2  -1.0  

Table 7 : Average Hourly Video Flows  

 

NOTE: In Section 3.3, the increase for motorcycle flows on the Main and Control 

sites was noted as 2.4% and -4.5%, respectively. These figures were derived by 

first computing the increase for each site and then ta king the average across all 

sites. In the table above, the average flows were computed across all sites first and 

then the increase was computed; this accounts for the minor discrepancy. A 

sensitivity analysis was conducted and was found that both approach es yielded the 

same results.   
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    Cycle s Motorcycle  Cars LGVs HGVs Buses All  

Main  Before  4570  5077  65774  18123  2464  3836  99845  

  After  4970  5125  64331  17028  2667  3776  97898  

  Increase  8.8%  0.9%  -2.2%  -6.0%  8.3%  -1.6%  -2.0%  

Control  Before  2541  1991  38206  8866  830  1831  54265  

  After  2983  1981  37169  8601  1013  1846  53595  

  Increase  17.4%  -0.5%  -2.7%  -3.0%  22.1%  0.9%  -1.2%  

Table 8 : Average Modelled Weekly Flows  

 

 

    Cycle s 

Motor -

cycle  Cars LGVs HGVs Buses All  

Main  Before  242 678  259319  1666283  459117  62422  97188  2787008  

  After  266355  266456  1629722  431379  67575  95651  2757137  

  Increase  9.8%  2.8%  -2.2%  -6.0%  8.3%  -1.6%  -1.1%  

Control  Before  134615  101324  967897  224610  21021  46374  1495840  

  After  160756  102661  941626  217892  25669  46776  1495380  

  Increase  19.4%  1.3%  -2.7%  -3.0%  22.1%  0.9%  0.0%  

Table 9 : Average Modelled 10 - monthly Flows  

 

3.1.3  Conclusions  

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions -  Changes in Flows  

 The change in traffic flow (PCU/hr) varied from -20 t o +15% on the 
Main sites. Overall, there was a small decrease of approximately 1% 

on the Main sites and a similar decrease in flows on the Control 

sites.  
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3.2  Bus Lane Usage  

 

 

 

One p otential effect of permitting motorcycles access to bus lanes is that they 

discourage others (particularly cyclists) from using them. The video surveys 

collected classified counts of vehicles according to the lane they used.  

 

3.2.1  Bus Lane Operational Hours  

 

This study considers the effect of motorcycles being permitted acce ss into bus lanes 

on the TLRN throughout the day. However, motorcyclists and all other road users, 

could legally use the bus lanes outside of operational hours in both the Before and 

the After survey. Although, it is possible that motorcylistsô behaviour was influenced 

outside of operational hours by them not being able to use the lanes at some times 

during the day, potentially through uncertainty over when they were permitted to 

use the lanes . 

 

The actual operational hours of the bus lanes studied, togethe r with the percentage 

of the video survey hours that were within the operational hours are summarised in  

Table 10 . 
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*Operational Hours of Bu s Lanes changed between the Before and After Survey  

Table 10 : Oper ational hours of bus lanes  

 

Most (86%) of the hours recorded in the video surveys were during the operational 

hours of the bus lanes. Therefore the overall results of  lane usage, speeds and 
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6 Mon  Sat  07:00:00  19:00:00  

  

12  12  100 %  

7 Mon  Sun  07:00:00  19:00:00  

  

12  12  100 %  

8 Mon  Sat  07:00:00  10:00:00  16:00:00  19:00:00  12  6 50 %  

9 Mon  Sun  07:00:00  19:00:00  

  

12  12  100 %  

10  Mon  Sun  07:00:00  19:00:00  

  

12  12  100 %  

11  Mon  Sun  00:00:00  23:59:59  

  

12  12  100 %  

12  Mon  Sat  07:00:00  19:00:00  

  

12  12  100 %  

14  Mon  Fri  07:00:00  10:00:00  16:00:00  19:00:00  12  6 50 %  

15  Mon  Fri  07:00:00  10:00:00  

  

12  3 25 %  

16  Mon  Fri  07:00:00  10:00:00  16:00:00  19:00:00  12  6 50 %  

17  Mon  Sun  07:00:00  19:00:00  

  

12  12  100 %  

19  Mon  Sun  00:00:00  23:59:59  

  

12  12  100 %  

20  Mon  Sun  07:00:00  19:00:00  

  

12  12  100 %  

21  Mon  Fri  16:00:00  19:00:00  

  

12  3 25 %  

22  Mon  Sat  07:00:00  19:00:00  

  

12  12  100 %  

23  Mon  Sun  00:00:00  23:59:59  

  

12  12  100 %  

25  Mon  Sat  07:00:00  19:00:00  

  

12  12  100 %  

26  Mon  Sun  00:00:00  23:59:59  

  

12  12  100 %  

27  Mon  Sun  07:00:00  19:00:00  

  

12  12  100 %  

28  Mon  Sat  07:00:00  19:00:00  

  

12  12  100 %  

29  Mon  Sun  07:00:00  19:00:00  

  

12  12  100 %  

30  Mon  Sat  07:00:00  10:00:00  16:00:00  19:00:00  12  6 50 %  

31  Mon  Sat  07:00:00  10:00:00  16:00:00  19:00:00  12  6 50 %  

33 *  Mon  Sun  07:00:00  10:00:00  10:00:00  23:59:59  12  12  100 %  

Overall  348  300  86 %  
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conflict analysis pertain generally to the effect of motorcycles being permitted 

access to the lanes during operational hours.  

 

In contrast, the collision data analysis contained information for 24 hours a day, 7 

days a week, and t herefore where necessary, the analysis has been split into the 

effect in and outside of operational hours.  

 

3.2.2  Bus Lane Usage  

 

All vehicles using the study sites within two twelve hour periods (0700 to 1900) 

were recorded according to the lane they occupied at the first timing point. On the 

Main sites this was whether the vehicles were in the left hand (bus) lane, or in the 

other non -priority lanes. On the Control sites this was whether they were in the left 

hand lane, or any other lane: there were only five Control routes with two lanes, 

and on four of these one was a bus lane . Control sites have therefore been 

excluded from the lane usage analysis in this section.  

 

The average percentage use of the left hand (or bus lane) is shown in Figure 14  for 

three of the main modes being considered, motorcycles, cycles and buses  for the 

Main sites . 

 

Figure 14 : Bus Lane (Left Lane) Usage by Mode  for Main sites  
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On the Main  sites , bus lane usage was appro ximately 90% for both buses and 

cycles in both the Before and After Surveys. The main difference in lane usage was 

from motorcyclists, wh o increased their us age of the bus lane  from 6 %  to 51% on 

average  across all the sites . Also, 6% and 53% of motorcyclis ts were observed to 

use the bus lanes during operational hours in the before and after surveys 

respectively. That is, 6% of motorcyclists were observed to illegally use the bus 

lanes in the Before  survey, and 51% utilised the bus lane after they were permi tted 

access.  The percentage change s on individual sites and their respective Control  

sites are shown in  Table 11 . 

  

Percentage 

motorcycles in left 

hand lane  

Percentage cycles 

in left hand lane  

Percentage buses 

in l eft hand lane  

Site 

Number  Before  After  Before  After  Before  After  

1 0.0  36.6  92.3  93.3  98.1  91.4  

2 0.3  68.0  99.3  98.6  93.0  95.7  

3 1.3  63.4  95.9  97.3  94.3  92.4  

4 1.6  42.4  96.3  97.7  91.3  99.7  

5 17.0  80.5  95.7  97.8  99.8  99.4  

6 0.3  57.0  93.2  95.7  96.3  98 .4  

7 6.4  72.1  98.5  96.0  100.0  93.7  

8 3.1  27.1  92.1  90.6  95.6  88.0  

9 9.0  48.8  85.0  88.7  71.0  63.8  

10  7.3  67.9  97.4  96.3  96.3  95.0  

11  1.2  31.9  71.9  84.1  95.3  93.1  

12  0.0  50.8  80.1  82.0  98.9  92.6  

14  28.1  80.0  51.2  55.3  99.2  100.0  

15  9.3  57.4  90.2  97.2  94.5  91.3  

16              

17  0.2  41.9  93.8  94.4  96.8  97.2  

19  0.6  43.2  92.4  95.3  44.0  46.1  

20              

21              

22  6.5  33.0  96.7  97.6  92.2  94.0  

23  7.2  36.5  97.6  99.1  98.5  98.6  

25              

26  10.5  57.0  96.0  96.0  100.0  99.3  

27  0.5  60.3  90.5  91.7  81.5  85.0  

28              

30  2.3  32.7  99.4  99.2  95.9  90.4  

31  35.3  43.1  92.8  93.1  74.6  81.5  

33*  0.0  52.1  97.4  97.9  98.4  99.3  

*Site 33 -  Operational hours of bus lane changed between the Before and After study  

Table 11 : Percentage of Bus Lane Usage by Mode of Transport  
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The individual changes in bus lane usage by motorcyclists accor ding to site are 

shown in Figure 15 . 

 

 

Figure 15 : Percentage of Motorcycles  in Bus Lane  

 

The percentage of motorcycles using the bus lane increased on all Main  sites, where 

lane information was available: on Sites 16, 20, 21, 25 and 28 the lane 
classification could not be ascertained. The requirement to identify which lane was 

used was prescribed after filming had begun, and so some cameras were not 
positioned in a way to record this data .  

 

There has been the expected increase in bus lane usage by motorcycles. In the 
before situation, motorcycles should not have used the bus lane , and the level of 

illegal use was generally low and varied between 0% and 35% , with an average of 
6% . After they were permitted access , the percentage varied between 27% and 
80% , with an average of 51% . The percentage of motorcycles using the bus lane 

inc reased on all Main  sites and was significant at the 95% confidence level.  

 

The above values are motorcycle bus lane usage averaged across the sites. It is 
also possible to examine the average bus lane usage for all motorcycles on the sites 
studied. For exa mple, consider if 50 motorcycles were observed on Site A, and 100 

on Site B, and 25 and 75 used the bus lanes respectively. The bus lane usage 
averaged across the sites is 100*(25/50 + 75/100)/2 = 62.5%, whereas the 

average bus lane usage for all motorcycl es on the sites studied is 
100*(25+75)/(50+100) = 66.7%. The average bus lane usage for all motorcycles 

on the sites is shown in Table 12 . 
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Before  After  

Average number of motorcycles using the bus lane  2.7  25.4  

Average number of motorcycles observed per hour  50.7  51.9  

Percentage of motorcycles using the bus lane  5.4%  48.9%  

Table 12 : Overall Change in the Number of Motorcycles using Bus Lanes on 

Main Sites  

 

3.2.3  Cycling on the Footway  

 

In the ory, the majority of cyclists should not use the pavement (or footway). 

However, in reality, it is known that some do cycle on it. An increase in use of the 

footway by cyclists is also a  potential effect of permitting motorcycles into bus 

lanes . That is , cyclists could decide to not use the bus lane, and in particular decide 

to use the pavement  in preference to the bus lane. The average use of the 

pavement  before and after motorcycles were permitted access is shown in Figure 

16 . 

 

 

Figure 16 : Percentage of Cycles on Pavement  

 

The percentage of cyclists on the pavement  decreased slightly on average between 

the two surveys, but only by between 1 and 2 percent.  The change in cycling on the 

pavem ent on individual sites is shown in  Figure 17 . 
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Figure 17 : Percentage of Cycles on Pavement  by Site  

 

Overall, there was a slight reduction in the use of the footway by cyclists after the 

scheme was introduced. However, the average reduction on the Main  sites was 

from 6 %  to 4% of cyclists and therefore represents small numbers of cyclists. 

Therefore, although there was a consistent reduction in cycling on the footway on 

Main  sites, the  chan ge was only significant (at the 95% confidence level) on 6 of 

the 28 Main  sites.  
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3.2.4  Conclusions  

 

 

 

 

 

 

 

 

 

 

3.3  Changes in Modes a nd Routes  

 

 

 

Motorcycles were permitted access to bus lanes on the 28 Main  sites and conditions 

on the 28 Control  sites remained unchanged. In addition, each of the 28 Control  

sites was specifically chosen to be parallel to one of the Main  sites. The Control  

sites therefore provide a basis for understanding changes on the network and 
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Conclusions -  Bus Lane Usage  

 Illegal use by motorcycles (Before survey) varied from 0 %  to 35%.  

 Percentage of motorcycles using the bus lanes increased on all sites 

in the After survey: varying between 27 %  to 80%, with an average 
of 51%.  

 Motorcycles using the bus lane did not adversely affect the 
percentage of cyclists using it.  

 The percentage of cyclists  using the footway slightly reduced in the 

After survey.  
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whether any re - routing from the TLRN ont o other alternative routes, or vice versa 

occurred between the two surveys. Possible changes include motorcycles altering 

their route to gain the new priority on the TLRN. Alternatively, it is possible that the 

cyclist may decide to stop using the bus lane s on the TLRN owing to the presence of 

the motorcycles; this could be either th rough changing routes, or by using other 

lanes (or the footway) on the same route. The video classified counts for two days 

permitted examination of the vehicle using each site in both the Before  and After  

surveys . 

 

Analysis has been performed for the motorcycles in isolation as they are one of the 

key modes affected by the schemeôs introduction. The changes in their average 

hourly flows (between 07:00 and 19:00) over the two vid eo survey days are shown 

in  Figure 18 . 

 

 

Figure 18 : Ave rage Number of Motorcycles per H our  (07:00 - 19:00), 

Averaged  Across All Sites   
 

There was a small overall increase in the number of mo torcycles on the Main  sites 

from 50 to 51 per hour. The average percentage change across all Main  sites was 

2.4%, whilst ther e was an average decrease of 4.7 % on the Control  sites. However, 

these results may be slightly confounded. Some of the sites were s urveyed in the 

After  survey during November, whilst they were surveyed in September, or 

October, in the Before  survey. Evidence has emerged that motorcycle flows may 

vary after October, although there was insufficient data to investigate this trend. 
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Theref ore  to eliminate any such influence, the percentage change has been 

calculated for sites unaffected by such a seasonal change. Across these Main  sites 

there was a 4.1% increase in motorcycle flows in the After  survey, whilst across the 

Control  sites there was a 2.0% decrease in flows . 

 

This evidence implies that the motorcycle flows on the Main  sites has increased, 

whilst there has been a smaller decrease on the Control  sites. It would therefore 

appear probable that there has been some migration onto the Main  sites, but this 

was only of the order of 1.0 to 1.5 motorcycles per hour on average. Overall, the 

change in the relative flows (ratio of the flows on a site against its Control  site) 

increased significantly at the 95% confidence level. An ANOVA model al so indicated 

the same trends within the data ;  however, this was not significant probably owing 

to it considering all sites against all Control  sites and not considering individual 

pairs.  

 

It should be borne in mind that the changes were highly site specifi c. The maximum 

increase was on Site 26, from 49 to 60 motorcycles per hour (22%). However, 

there were decreases on some sites, with a 7% decrease (136 to 127 motorcycles 

per hour) on Site 22.   

 

Cyclists were the other main mode that may have been expected to be affected by 

the schemeôs introduction. Previously they shared the bus lanes with buses and 

taxis. However, motorcyclists were also permitted access after the schemeôs 

introduction. This additional flow in the priority lane could influence the cyclist sô 

decisions on routes, or on whether they used the bus lane. The observed total cycle 

flows on the Main , and Control , routes within the two surveys are shown in Figure 

19 . 
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Figure 19 : Av erage Number of Cycles  per Hour Across All Sites   
 

The number of cycles increased on both the Main  and Control  routes: by 16 % on 

the Main  and 13 % on the Control  routes. This implies that there was an overall 

increase in cycle usage on the network, but that  it was unaffected by allowing 

motorcycles into the bus lanes on the Main  sites. Overall, the change in the relative 

flows (ratio of the flows on a site against its Control  site) did not change 

significantly. It should also be borne in mind that these chan ges, although 

appearing large, only represent a small change in the proportion of the traffic using 

the link. So, the change from 46 to 52 cycles per hour on average on the Main  site 

represents a 0.8% increase in the percentage of flow on the studied links . 

 

The conditions on individual links varied , with average hourly cycle flows ranging 

between 2 and 116, and average hourly motorcycle flows ranging between 7 and 

136. However, these are relatively low flows, so the probability of the cycles 

generally noti ng a large increase in bus lane usage is low and it does not appear to 

have affected their use of the routes or their behaviour.  

 

Bus flows are determined by their schedules, and therefore would not be generally 

expected to alter between the two surveys , a nd t he flows of buses on the sites have 

remained constant in line with that expectation  (see Table 20).  

 

 

0.0

10.0

20.0

30.0

40.0

50.0

60.0

MAIN MAIN CONTROL CONTROL

BEFORE SURVEY AFTER SURVEY BEFORE SURVEY AFTER SURVEY

Average number of Cycles per hours across all sites

BEFORE SURVEY MAIN AFTER SURVEY MAIN BEFORE SURVEY CONTROL AFTER SURVEY CONTROL

N
u
m

b
e

r
o

f 
c
y
c
le

s



Final  Proj ect Report    

TRL 44  PPR495 

 

Figure 20: Average Number of Buses per Hour Across All Sites  

 

The average composition of traffic on the Main  sites and the Control  sites is shown 

in  Figure 20  to Figure 23 . 

 

 

Figure 20 : Composition of Traffic Mode for Main Sites ( Before Survey )   
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Figure 21 : Composit ion of Traffic Mode for Main Sites (After  Survey )   

 

 

 

Figure 22 : Composition of Traffic Mode for Control  Sites ( Before  Survey )   
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Figure 23 : Composition of Traffic Mode for Control  Sites (After  Survey )  

 

The average composition of the traffic on both the Main  sites and the Control  sites 

has remained constant between the two surveys. That is, the relative use by 

different m odes has generally not altered.  

 

The weekly  traffic composition for one example site (Site 8) is shown in Figure 24  

and Figure 25 . 

 

 

Figure 24 : Example of Weekly Traffic Flow by Modes for Site 8: Before 

Survey (using Video and ATC data)  
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Figure 25 : Example of Weekly Traffic Flow by Modes for Site 8: After  

Survey (U sing Video and ATC data)  

 

In agreement with the average trends across all sites, the flows and their 

composition have remained fairly consistent  between the two surveys on this site.  

 

3.3.1  Conclusions  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions -  Changes in Modes and Routes  

 There was a small (4%) increase in the number of motorcycles 

using the Main routes after they were permitted access to the bus 
lanes, and a corresponding 2%  decrease on the Control sites.  

 The slight (implied) migration of motorcycles onto the Main routes 

was statistically significant.  

 The number of cyclists increased by 16% on the Main Routes and 

13% on the Control Routes . 

 The modal share remained fairly co nstant on both the Main and the 

Control routes, with the variation generally being 1% or less.  
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3.4  Speeds and Journey Times on Studied Sites  

 

 

 

Journey times and vehicle speeds of motorcycles, buses and cars on the sites are 

considered in this section, and the influence  of  the implement ation of the scheme is 

explored.  

 

Journey time and speed data was extracted from the video surveys for motorcycles, 

buses and cars. For these three modes the time the vehicle passed the upstream 

and downstream timing points was recorded to get journey time s. This was done on 

both video days for up to 50 motorcycles, up to 50 buses and up to 100 cars per 

hour in each of the following periods:  

 07:30 to  08:30 and 08:30 to 09:30  

 12:00 to  13:00 and 13:00 to 14:00  

 16:00 to  17:00 and 17:00 to  18:00.  
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The distance between the upstream and downstream timing points ranged from 

approximately 130 to 250 metres . Each journey time observation was divided by 

the respective video section length to give the speed for that vehicle.  

 

In this chapter the analysis is broken down  for Main and Control sites and by lane, 

i.e.  bus  lane  or non -priority  lane . The speeds are also compared to the speed limit 

of each site.   

 

3.4.1  Average Vehicle Speed  

 

The average of the speed observations  was taken for each of the three modes 

across the Main sites and Control sites in the Before and After survey. This is shown 

in Figure 26  and  Table 13 . 

 

Figure 26 : Average Vehicle Speed  (mph)  

 

 

 

 

 

0

5

10

15

20

25

30

35

Main Control Main Control Main Control

Motorcycles Cars Buses

Before Survey After Survey

S
p

e
e
d

in
 m

p
h



Final  Proj ect Report    

TRL 50  PPR495 

 

Mot orcycles  Cars  Buses  

 
Main  Control  Main  Control  Main  Control  

Before  (mph)  28.1  25.9  25.3  23.8  20.9  19.9  

After  (mph)  30.6  26.4  25.6  24.0  20.9  20.5  

Increase (mph)  2.5  0.5  0.2  0.2  0.0  0.6  

Increase (%)  8.8%  2.0%  0.9%  0.9%  0.1%  2.8%  

Table 13 : Average Vehicle Speed  (mph)  

 

This shows that the largest change since implementation has been an increase in 

average motorcycle speeds on the Main sites of 2.5 mph from 28.1 mph to 30.6 

mph. This represents an increase of 8.8%. There has also be en a smaller increase 

on the  Control sites of 0.5 mph (a 2.0 % increase) for motorcycles. A statistical 

comparative test that allowed for the underlying variation in the Control sites was 

undertaken. The test showed that the increase in speed in the Main si tes relative to 

the Control sites was a significant increase at the 95% confidence level. That is, the 

speed on the main sites had increased significantly more than the speed on the 

control sites. This is also supported by the speeds increasing significant ly on 18 

Main sites, but only on 12 Control sites.  

 

There was a small increase of 0.2 mph in car speeds in both the Main and Control 

sites. This was found to be not statistically significant. As discussed in 3.1 , there 

has been a reduction in PCU flow of approximately 1% in the After survey 

compared to the Before survey. This may in part explain the small (and generally 

non -significant) increase in speeds on the Control sites for all three modes, as well 

as for t he cars on the Main sites. Furthermore, the change in lane usage by 

motorcycles also represents an  average reduction of 2.6% in PCU flow in the non -

priority lanes, and this could have increased car speeds.  

 

The car speeds represent those of non -priority tr affic. A statistical test was 

performed to assess whether the changes in motorcycle speeds were in line with 

changes in general traffic speeds, or differed from them. That is, whether the 

motorcyclists had gained a journey time advantage allowing for any o ther changes 

(for example in flows) on the sites. This showed that the change in motorcycle 

speeds on the Control sites was not significantly different (even at the 90% 

confidence level) to changes in general traffic speeds. However, changes in 

motorcycle speeds on the Main sites were significantly different at the 95% 

confidence level. So, motorcycles had gained a journey time advantage, over 

general traffic flows, on the Main sites only.  
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For buses there has been a negligible increase in average speed on the Main sites 

of 0.1% up to 20.9 mph and an increase of 2.8% on the Control sites up to 20.5 

mph. A statistical test was conducted on the Main sites relative to the Control sites 

and there was found to be no statistically significant change in bus speeds.  All 28 

Main sites have bus lanes, whereas only 4 of the Control sites have bus lanes. 

Therefore buses on the Main sites are relatively unaffected by changes in overall 

traffic flows, but are affected on most Control sites. Therefore the observed 

reduction  in flow may explain why there was an increase in bus speeds on the 

Control sites, but not the Main sites.  

 

Figure 14  showed that on the Main  sites, 6% of motorcyclists were observed to  

illegally use the bus lanes in the Before  survey, and 51% utilised the bus lane after 

they were permitted access . Table 13  suggests that there has been a significant 

increase in motorcycle speeds. This has been broken down further according t o lane 

usage to investigate w hether the increase in speed is  predominantly in the bus 

lane.  

 

Figure 27  shows the average vehicle speeds in the bus lane and non -priority lanes 

on the Main sites. This is not presente d for the Control sites, because only 4 Control 

sites had bus lanes. It was also not possible to distinguish lane usage on Sites 16, 

20, 21, 25 and 28, and so the data from these sites was excluded.  
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Figure 27 : Average Vehicle Sp eed by Lane Used  on the Main Sites  

 

 

  

Speed  Sample  

  

Before  After  Before  After  

Bus Lane  Motorcycle s 27.2  30.0  504  4906  

 

Buses 20.7  20.8  6685  6855  

Non -Priority  Lane  Motorcycle s 28.0  30.6  7469  3951  

 
Buses 21.5  21.4  700  832  

 
Cars 25.1  25.4  23221  23708  

Table 14 : Average Vehicle Speed by Lane Used on the Main Sites  

 

Motorcycle speeds were on average slightly faster in the non -priority lane compared 

to the bus lane in both surveys. A possible explanation for this is that motorcycle s 

are using the non -priority lane when traffic is flowing freely and are only using the 

bus lane under congested conditions to bypass traffic queues. Motorcycle speeds 

had increased in both the bus lane and the non -priority lane by 2.8 mph and 

2.6mph, resp ectively. There is weak evidence of this lane choice behaviour in the 

data. A regression analysis of the speed data categorised by lane implied that that 

the percentage of motorcycles using the bus lane increased by approximately 4% 

for each 1mph reduction  in average non -priority vehicle speed, although it should 

be noted that the variation in this data was large.  
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There has been no significant change in average bus speeds since implementation. 

The average bus speeds using the non -priority lane were slightl y higher than in the 

bus lane, as with the motorcycle speeds.  

 

3.4.2  Speed Limit Compliance  

 

This section investigates the effect the scheme has had on speed limit compliance, 

in particular for motorcycles. Figure 28  sho ws the percentage of vehicles travelling 

above the speed limit for the three modes, in the Before and After survey and for 

the Main and Control sites.  

 

 

Figure 28 :  Percentage of Vehicles  Travelling Above Speed Limit (A ll Sites)  

 

There has been an increase in the percentage of motorcycles above the speed limit 

on both the Main and Control sites. In the After survey on the Main sites, 47% of 

motorcycles were filmed exceeding the speed limit between the two timing points. 

The increase  in percentage of motorcycles exceeding the speed limit was 6% on the 

Control sites and 10% on the Main sites. Although this initially appears similar, a 
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statistical analysis shows that the percentage increase on the Main sites was 

greater than that on the  Control sites (at the 95% confidence level).  

Table 15  shows the number of Main and Control sites with speed limits of 20, 30 

and 50 mph.  The speed limits on both the Main and the Control sites were not 

stipulated in the site selection process. The purpose  of site selection was to obtain a 

range of sites selected randomly from across the network, with the Control site  

being  a potential alternat ive parallel route.  

 

Table 15 : Number of Sites  with Different Speed Limits  

 

Figures 30, 31 and Table 16 display speeds in 5mph bands. The higher value of any 

band and the lower value of the proceeding band display the same value for 

simplicity ( i.e.  30 -35, 35 -40  etc). The actual range is inclusive of the lower figure 

and exclusive of the higher figure (i.e. 35mph exactly would fall into the 35 -40 

category).  

 

The distribution of speeds is shown below for motorcycles on the Main sites. Results 

are presente d only for sites with speed limits of 30 mph, which represent 91% of all 

sites. Summary tables for all individual sites are presented in Appendix  D. 

 

Figure 29  shows the distribution of motorcycle speeds on the Main sites . This is not 

broken down by lane, as in the previous section . 

 

 

Speed Limit  

 

 

20  30  50  Total  

Main Site  0 27  1 28  

Control Site  4 24  0 28  

Total  4  51  1  56  
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Figure 29 : Distribution of Motorcycle Speeds on Main Sites  with 30 mph 
Speed Limit  (mph)  

 

 

Figure 30 : Distribution of Motorcycle Spe eds on Control Sites with 30 mph 

Speed Limit (mph)  
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  Before  After  

Speed  
Main  Control  Main  Control  

0-5 0.0%  0.2%  0.0%  0.4%  

5-10  1.1%  1.7%  0.3%  1.5%  

10 -15  3.5%  3.2%  1.8%  3.6%  

15 -20  8.2%  13.2%  5.1%  13.2%  

20 -25  18.8%  25.3%  15.2%  23.7%  

25 -30  30.3%  31.3 %  29.8%  29.3%  

30 -35  20.4%  16.1%  23.8%  17.5%  

35 -40  11.1%  5.7%  14.3%  6.4%  

40 -45  4.4%  2.4%  6.4%  3.0%  

45 -50  1.5%  0.6%  2.2%  1.0%  

50 -55  0.3%  0.3%  0.4%  0.3%  

55 -60  0.2%  0.0%  0.3%  0.1%  

60 -65  0.1%  0.0%  0.1%  0.0%  

65 -70  0.0%  0.0%  0.0%  0.0%  

70 -75  0.0%  0.0%  0.1 %  0.0%  

75+  0.0%  0.0%  0.0%  0.0%  

Total  100%  100%  100%  100%  

Table 16 : Distribution of Motorcycle Speeds on Main Sites (mph)  

 

For the 25 Main sites with speed limits of 30 mph, there were increases in the 

percentage of motorcycles in  the following speed bands:  

 the 30 -35 mph band (20.4% to 23.8%);  

 the 35 -40 mph band (11.1% to 14.3%);  

 the 40 -45 mph band (4.4% to 6.4%)  

 the 45 -50 mph band (1.5% to 2.2%).  

The observed changes in both average motorcycle speeds and percentage of 

motorcycle s peeds above the speed limit are consistent. Both had increased on the 

Control sites, and this could have been related to a slight reduction in the traffic 

flows across the network. However, they had both increased to a greater degree on 

the Main sites, and  the available evidence implies that this is through the 

motorcycles being able to utilise the bus lane, particularly when the non -priority 

lanes are congested.  

 



Final  Proj ect Report    

TRL 57  PPR495 

3.4.3  Journey Times  

 

Vehicle journey time s are highly site dependent as they are directly related to  the 

distance between the timing points. The average  journey times for the three modes 

for the Main and Control sites  are shown in Figure 31 , although the interpre tation of 

these values is difficult owing to the no n-uniformity in timing point distance across 

the sites . 

 

Figure 31 : Journey Time for all 30 mph Sites at All Times  

 

The same trends in journey times and speeds are seen, with the journey time of 

motorcycles decreasing (speed incre asing), and the journey times of buses and cars 
only marginally changing. The individual journey times of these modes for each site 
are  in Appendix  D. 

3.4.4  Conclusions  
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Conclusions -  Speeds and Journey Times on Studied Sites  

 Bus speeds were unaffected by permitting motorcycles access to 

the bus lanes.  

 Non -priority traffic speed s remained reasonably constant on the 

Main and Control sites.  

 Motorcycle speeds increased after they were permitted access to 
the bus lanes.  

 There was an increase in the percentage of motorcycles exceeding 

the speed limit.  
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3.5  Collision Rates on Studied Sites  

 

 

 

Three approaches are used to assess the effect of permitting motorcycles to use 

bus lanes. The first considers the overall effect on the collision rates; that is the 

number of collisions according to the flow of traffic, i.e. collisions per million 

vehicles. The second looks at the number of collisions  in more detail and explores 

the underlying reasons that resulted in the collisions, and finally the conflicts 

between vehicles are examined to assess the interactions between road users.  

 

DfT collate information on all personal injury collisions reported  to the police 

occurring on the public highway within the UK. This data is also separately held by 

TfL for greater London on their ACCSTATS database. TfL supplied TRL with data 

from this database for all reported collisions on each of the Main and Control (56) 

sites that involved a motorcycle, cycle or pedestrian. At the time of analysis, ten 

months of data after the scheme was implemented was available. Therefore the 

analysis in this report is based upon a comparison of collisions between January 

and Octob er 2008 (before motorcycles were permitted access) and between 

January and October 2009.  
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TRL have further processed this data to separately isolate the collisions involving 

vehicles travelling in the direction of travel of the bus lane being studied on ea ch 

site.  

 

Ten months of collision data provided a sound basis for understanding any main 

effects of the scheme on safety. However, such quantities of data are considered 

relatively small for basing robust safety conclusions owing to the high degree of 

vari ability in this type of data. Consequently, a conflict analysis was conducted to 

support the collision analysis and aim ed to ensure that any collision trends are in 

agreement with observed behavioural changes on the survey sites.  

 

Collision rates provide the best measure of whether the overall safety of road users 

has been affected by allowing motorcycles into bus lanes. It takes into 

consideration any underlying changes in flows on the network, as for example, if 

the number of collisions doubled but so di d the flows, then overall safety is 

unaffected. It also compensates for any general underlying trends in collisions. That 

is, if the collision rate changes to the same extent on the roads allowing motorcycle 

access and on roads not allowing motorcycles acc ess (the Control sites), then the 

change in collisions would not be expected to be attributable to the scheme.  

 

Two types of collision rate analysis have been performed. The first examines the 

collision rates on the 28 Main survey sites and compares them t o changes on the 28 

Control sites. The second considers the collision rate on the whole of the TLRN 

network with bus lanes compared to trends on the remainder of the London road 

network (the Control).  

 

3.5.1  Motorcycle Collision Rates  

 

An analysis was performed to ascertain any changes in the collision rate of 

motorcyclists, and whether it was attributable to other changes in network flows. 

Therefore the number of motorcyclists involved in collisions who were travelling in 

the direction under consideration was di vided by the estimated 10 -month flows of 

motorcycles on the studied sites ( see Appendix J section 2.4 ). This forms the 

collision rate for motorcyclists using the sites studied. These rates have been 

calculated for the Before and After studies, using the co ntrol routes for comparison.  
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Main Sites  Control Sites  

Motorcyclists 

involved in 
collisions  

Estimated 
10 month 

motorcycle 
flow  

Motorcyclists 

involved in 
collisions  

Estimated 10 
month 

motorcycle 
flow  

Before  30  7260943  16  2837072  

After  41  7460778  8 2874515  

% Change    2.75%    1.32%  

Table 17  : Summary of Collisions over All Sites (Using Non - filtered Data)  

 

 

Rates Per 
Million  

Main Sites  Control Sites  
Main vs 
Control  

Motorcyclists 

involved in collisions  

Motorcyclists involved 

in collisions  

Before  4.132  5.640  136.5%  

After  5.495  2.783  50.6%  

Rate change  133.0%  49.3%    

Table 18  : Summary of Collision Rates over All Sites (Using Non - filtered 

Data)  

 

The rate at which motorcyclists were involved in collisi ons on the Main sites 

increased by 33.0% and decreased by 50.7 % on the Control sites. This suggests 

that overall the main sites had a higher collision risk for motorcycles due to the use 

of bus lanes.   

 

Although the number of collisions across the sites w ere quite small (as data was 

only available for 10 months), the percentage change in the collisions was large. 

This combined with the percentage change in flows being small, implied that the 

collision rate had increased. The statistical significance of thi s change was explored 

using the Hauer 3 approach. The test is used when collision data needs to be 

combined from a number of trial sites that have undergone a similar change (i.e. 

the introduction of motorcycles into the bus lane) and where a control for th e sites 

can be established. The full details from the result of fitting the model are shown in 

Table 19 . 

 

 

                                                           
3 Hauer E , (1997) Observational before -after studies in road safety , Pergamon Press, ISBN 0 -08 -043 053 8  
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Step  Model Details  Explanation  

Step 1  Lambda  41.000  Actual  number observed  

 

ratio c  0.464  Change observed in control sites a llowing 

for flow differences  

 

Pi 14.317  Expected  number of collisions , allowing for 

change in control sites and in flow 

differences  

Step 2  var lambda  41.0 00  

  var pi  45.267  

 Step 3  Delta  26.68  Increase in collisions from expected  

 Theta  2.346  Proportion more than expected  

 1- theta  134.6%  Fitted percentage increase  

Step 4  SD (delta)  9.288  Standard deviation of difference  

 SD (theta)  1.162  Standar d deviation of increase  

S
u

m
m

a
ry

 

prob( delta 

=0)   <0.01  Delta= Increase in number of collisions  

  
  

Table 19 : Results of the Hauer approach  

 

The model developed using the Hauer approach is shown in Table 19  and measures 

the change on the Main sites, assuming that any changes on the Control sites are 

from other underlying changes across the network. The statistical tests associated 

with the Hauer approach consider if the relative change betw een the Main and 

Control sites could occur within natural variation, or whether it is the result of the 

changes made on the Main sites: i.e. permitting motorcycles into the bus lanes. The 

developed model indicated that there was a 1 34.6 % (relative) increas e (see 1 -

theta) in motorcycle collisions due to their use of bus lanes, i.e. relative to the 

Control sites. The difference between the observed and expected number of 

collisions for the main site s after motorcycles were permitted access to the bus 

lanes was statistically significant (at the 95% confidence  level, see 

prob(del ta= <0.01 )). This implies that  the difference in the rate of collisions 

involving motorcyclists was statistically significant . However, some caution needs to 

be taken in interpreting th ese results as the sample sizes were relatively small, and 

therefore small changes in absolute numbers results in large percentage changes.   

I f there had been four  more motorcycle  collisions in the control sites after period, 

i.e. 12 instead of 8, then the difference would not have been statistically significant 

(at the 95% level).   
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An alternative site -based model was also tested. This was not judged to be as 

appropriate as the Hauer approach model presented above  due to considerable 

variability between sit es. However, its general conclusions were in agreement with 

the Hauer approach model. Details of the alternative model are included in 

Appendix F.   

 

3.5.2  Cycle Collision Rates  

 

A similar analysis to the one performed for motorcycles was undertaken to test 

whet her there were any changes in rate of collisions in cyclists, that may be as a  

result of permitting motorcycles into bus lanes. This approach accounted for any 

underlying changes on the network by using the changes on the Control sites. 

Therefore the numb er of cyclists involved in collisions who were travelling in the 

direction under consideration was divided by the estimated 10 -month flows of 

cycles on the studied sites (see Appendix J, Section  A.1.1.1J.2.4 ). T his forms the 

collision rate for cyclists using the sites that have been studied. These rates have 

been calculated for the Before and After studies, using the control routes for 

comparison.  

Table 20  : Summary of Collisions over All Sites (Using No n - filtered Dat a)  

Table 21  : Summary of Collision Rates over All Sites (Using Non - filtered 

Data)  

 

  
  

Main Sites  Control Sites  

Cyclists 

involved in 
collisions  

Est imated 

10 month  
 Cycle flow  

Cyclists 

involved in 
collisions  

Estimated 10 

month Cycle 
flow  

Before  7 6794974  14  3769218  

After  21  7457936  16  4501181  

% Change    9.76%  
 

19.42%  

Rates Per 

Million  

Main Sites  Control Sites  

Main vs 

Control  
Cyclists involved in 

collisions  
Cyclists involved in 

collisions  

Before  1.030  3.714  360.6%  

After  2.816  3.555  126.2%  

Rate change  273.3%  95.7%    
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The rate at which cyclists were involved in collisions on the Main sites increased by 

173.3% and decreased by 4.3% on the Control sites. This suggests that overall the 

main sites had a higher collision risk for cycles . 

There was a large percentage increase in cycles involved in collisions, however, the 

numbers involved were small and therefore it should be treated with caution. 

Furthermore, this analysis does not isolate the underlying  cause for any change in 

safety on the sites.  

 

The statistical significance of this change was again explored using the Hauer 

approach. The full details from the result of fitting the model are shown in Table 22 . 
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Step  Model Details  Explanation  

Step 1  lambda  21.000  Actual  

 ratio c  0.893  Allowing for flow differences  

 Pi 6.862  Expected, allowing for flow differences  

Step 2  

var 

lambda  21.000  

  var pi  13.035  

 Step 3  delta  14.14  Increase in collisions from expected  

 theta  2.397  Proportion more than expected  

 1- theta  139.7%  Fitted percentage increase  

Step 4  SD (delta)  5.834  Standard deviation of difference  

 SD (theta)  1.365  Sta ndard deviation of increase  

S
u

m
m

a
ry

 

prob(delta=0)   <0.02  Statistically significant  

Table 22 : Results of the Hauer approach  

 

 

The model developed using the Hauer approach is shown in Table 22  and measures 

the change on the Main sites, assuming that any changes on the Control sites are 

from other underlying changes across the network. The developed model indicated 

that there was a 140% (relative) increase (see 1 - theta) in cycle collisions rel ative 

to the Control sites. Th e difference between the expected and observed numbers of 

collisions  was statistically significant (at the 95% confidence level, see 

prob(delta <0.02 )). This implies that  the difference in the rate of collisions involving 

cycli sts was statistically significant.  
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3.5.3  Pedestrian Collision Rates  

 

A similar analysis to that contained in the previous sections for motorcycles and 

cycles was performed to test whether there were any changes in collision rates of 

vehicles travelling in the d irection being considered that involved a pedestrian. This 

approach accounted for any underlying changes on the network by using the 

changes on the Control sites.  

 

The number of pedestrians involved in such collisions was divided by the estimated 

10 -month  flows of all traffic on each site (see Appendix J Sect ion 2.4 ). This forms 

the collision rate for pedestrians using the sites that have been studied. These rates 

have been calculated for the Before and After studies, using the control routes for 

compariso n.  

 

  
  

Main Sites  Control Sites  

Pedestrians  
involved in 
collisions  

Estimated 

10 month 
flow  (all 
vehicles)  

Pedestrians  
involved in 
collisions  

Estimated 10 
month f low  (all 

vehicles)  

Before  25  78036222  8 41883531  

After  23  77199839  12  41870646  

% Change  
 

- 1.07%  
 

- 0.03%  

Table 23  : Summary of Collisions over All Sites (Using Non - filtered Data)  

 

 

Rates Per 

Million  

Main Sites  Control Sites  

Main vs 

Control  
Pedestrians involved 

in collisions  
Pedestrians involved in 

collisions  

Before  0.320  0.191  59.6%  

After  0.298  0.287  96.2%  

Rate change  93.0%  150.0%    

Table 24  : Summary of Collision Rates over All Sites (Using Non - filtered  

 

 

The rate at which pedestrians  were involved in collisions on the Main sites 

decrease d by 7.0% and increased by 50.0% on the Control sites. This suggests that 

overall the main sites had a lower collision risk for pedestrians. The statistical 
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significance of this change was again explored using the Hauer approach. The full 

details from the result of fitting the model are shown in  Table 25 . 
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Step  Model Details  Explanation  

Step 1  lambda  23.000  Actual  

 ratio c  1.334  Allowing  for flow differences  

 pi  32.986  Expected, allowing for flow differences  

Step 2  

var 

lambda  
23.000  

  var pi  270.209  

 Step 3  delta  9.99  Increase in collisions from expected  

 theta  0.559  Proportion more than expected  

 1- theta  44.4%  Fitted percenta ge increase  

Step 4  SD (delta)  17.123  Standard deviation of difference  

 SD (theta)  0.302  Standard deviation of increase  

S
u

m
m

a
ry

 

prob(delta=0)    >0.10  NOT statistically significant  

Table 25 : Results of the Hauer approach  

 

 

The m odel developed using the Hauer approach is shown in Table 25  and measures 

the change on the Main sites, assuming that any changes on the Control sites are 

from other underlying changes across the network. The devel oped model indicated 

that there was a 44% (relative) decrease (see 1 - theta) in pedestrian collisions 

relative to the Control sites. However, th e difference between the expected and 

observed number of collisions  was not statistically significant . 
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3.5.4  Conclusions  

 

 

 

 

 

 

 

 

 

 

 

3.6  Detailed Examination of  Collisions  

  
Collision rates show whether a change has occurred on the Main (test) sites, 
relative to any changes on the Control sites, which represent changes on the 

network as a whole.  
 

The collision rates d o not provide the whole story. They only indicate that a change 

has occurred. However, the STATS19 and ACCSTATS databases contain detailed 

information on each collision that occurs. This includes which vehicles were 

involved, where the collision was relati ve to junctions, any manoeuvres being 

performed by the vehicles involved and the severity of the injuries of the road users 

involved in the collision. These collected variables are in the form of pre -defined 

categories which the attending police officer se lected. In addition, there are text 

fields on the form that permit the officer to comment on the circumstances behind 

the collision and allow the identification of the person(s) at fault.  

 

This information has been analysed in depth to isolate the trends a nd underlying 

behavioural changes that are associated with any variation in collisions and rates. 

The number of motorcycles and cycles involved in collisions, travelling in the 

direction of interest, over all the sites is shown in Figure 32 . 

 

 

Conclusions -  Collision Rates o n Studied Sites  

The analysis implied:  
 Collision rates involving motorcycles significantly increased (at the 

95% confidence level) on the Main sites , although some caution is 
needed as the sample size is relatively small.  

 Collision rates involving cycles si gnificantly increased (at the 95% 

confidence level) on the Main sites, although, again, caution should 
be applied as the sample size is relatively small.  

 Collision rates involving pedestrians did not significantly change .  
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Figure 32 : Number of Vehicles Involved: Travelling in Direction of Interest  

 

The number of motorcycles involved in collisions had increased from 30 to 41 

(31%)  and the number of cycles involved had t ripled on the Main sites from 7 to 

21. In comparison, the number of motorcycles involved in collision s on the Control 

sites had reduced, and the number involving cyclists had only altered to a minimal 

extent from 14 to 16 (i.e. a 14% increase). However, ca re is needed when 

interpreting these initial figures as they do not attribute reasons for the changes, 

nor do they take account of any other traffic flow (or other) changes that could 

have occurred between the two time periods studied.  

 

3.6.1  Motorcycle Collisio ns  

 

This section considers the collisions involving a motorcycle travelling in the direction 

of interest on studied sites. The number of collisions had increased, and the 

collision rate had significantly increased, and the reasons underlying this are now 

investigated. One effect that needed consideration was whether there were any 

initial issues when the scheme was introduced, that is during a settling in period 

whilst motorcycles and other road users adapt their behaviour. The number of 

motorcycles involve d in collisions according to the month of the year is shown in 

Figure 33 . 

 

0

5

10

15

20

25

30

35

40

45

Cycles Involved Motorcycles Involved

N
u

m
b

e
r 

o
f 

v
e
h

ic
le

s

Main Before Main After Control Before Control After



Final  Proj ect Report    

TRL 68  PPR495 

 

Figure 33 : Number of Motorcycles Involved In Collisions Each Month  

 

There is no evidence that the settling in pe riod had an undue effect on collisions on 

the sites studied. Motorcyclists were first permitted access to bus lanes in January 

2009 with no  mitigating  activity  (such as speed enforcement or road safety 

awareness campaigns) implemented to support  the introd uction of the measure. 

There is no evidence of an increase in collisions between January and March, a 

three month settling in period.  

 

For completeness the number of collisions within bus lane operating hours was also 

calculated, but Site 33 was excluded as its operating hours had altered between the 

two surveys. On the remaining sites the number of collisions during bus lane 

operating hours had increased from 24 in the before study to 29 in the after study 

(a 21% increase). It is not possible to isolate w hether the increase on the main 

sites in non -operational hours was associated with motorcycles being permitted 

access to the bus lane. However, it is possible that permitting motorcycles to use 

the bus lanes during operating hours changed their behaviour a t all times of the 

day.  

 

The question therefore needs to be explored as to the circumstances underlying the 

increase in motorcyclists involved in collisions on the Main sites . The database 

provides detailed information on each collision; this includes the location of the 
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collision, the time and day of the collision, the vehicles involved, the manoeuvres 

they were making before the collision and the severity of the injuries to those 

involved. Considering those collisions involving a motorcycle travelling in the 

direction being studied, the other vehicles involved in collisions with motorcyclists 

travelling in the direction of interest are summarised in Figure 34 . 

 

 

Figure 34 : Other Vehicles a nd Pedestrians in Collisions, involving 

Motorcycles Travelling in Direction of Interest  

 

Most of these collisions were between motorcycles and cars, and the observed 

increase in motorcycle collisions was with this mode, which represents 

approximately 55% o f the total vehicle flow on these sites. The manoeuvres being 

performed before the collision by the vehicles involved are summarised in Figure 

35 . 

 

0

5

10

15

20

25

30

Cycles Cars Taxis Buses Other Pedestrians

N
u

m
b

e
r 

o
f 

V
e
h

ic
le

s
/P

e
d

e
s
tr

ia
n

s

Mode
Before After



Final  Proj ect Report    

TRL 70  PPR495 

 

Figure 35 : Number of Vehicles According  to Motorcycle Manoeuvre in 

Collisions: Involving Motorcycles Travelling in Direction of Interest  

 

The largest increase amongst the motorcyclists involved was when they were 

travelling straight ahead on the road. There was also a smaller increase for 

motor cyclists turning right or overtaking on the nearside, whilst there were slight 

decreases in the number of collisions involving motorcyclists overtaking on the off -

side, or overtaking stationary vehicles.  

 

The manoeuvres being performed by other vehicles in volved in these collisions are 

also shown in Figure 35 . The increases appear to be associated with them turning 

left or changing lane to the left.  This is possibly owing to the car drivers not seeing 

(or expecting ) a fast moving vehicle on their nearside. For example see sites 14 

and 16 (Appendix C) for collisions involving cars turning left in to a side road. The 

locations of the collisions involving motorcycles travelling in the direction under 

consideration are summarised in Figure 36 . Full details on the distribution of the 

collisions can be found in the Appendix.  

 

0

5

10

15

20

25

30

G
o
in

g
 A

h
e
a

d

S
lo

w
in

g

M
o
v
in

g
 O

ff

T
u

rn
 l
e
ft

T
u

rn
 r

ig
h

t

C
h

a
n

g
e
 l
a

n
e
 t
o
 l
e
ft

C
h

a
n

g
e
 l
a

n
e
 t
o
 r

ig
h

t

O
v
e
rt

a
k
in

g
 o

ff
-s

id
e

O
v
e
rt

a
k
e
 s

ta
ti
o
n

a
ry

O
v
e
rt

a
k
e
 n

e
a

rs
id

e

O
th

e
r

N
u

m
b

e
r 

o
f 

V
e

h
ic

le
s

Motorcycles - Before Motorcycles - After Other - Before Other - After



Final  Proj ect Report    

TRL 71  PPR495 

 

Figure 36 : Location of Vehicles in Collisions: Involving Motorcycles 
Travelling in Direction of Interest  

 

The increase in the motorcycle collisions occurred in the middle of junctions. Also, 

the associated manoeuvres tended to be where the motorcyclist was continuing 

straight on and a car turned left. Therefore, the implication is tha t there has been 

an increase in motorcycle collisions with cars that were either turning into, or out 

of, side roads. The maximum severity of the casualty injuries in the collisions is 

shown in Figur e 37 . 
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Figur e 37 : Severity of Casualties in Collisions: Involving Motorcycles 

Travelling in Direction of Interest  

 

There were some changes to the maximum severity of injuries occurring in these 

collisions involving motorcycles travelling in th e direction of interest. Whilst the 

number of collisions (and hence casualties) of different severities are quite small, 

they indicate a 25% increase in collisions with slight injuries, but a 50% increase in 

collisions with serious injuries. However, no fa talities occurred in either the before, 

or after, period on these sites , and the relative difference between the percentage 

seriously injured in the two survey periods was not significant  as the numbers 

involved in the sample are small , so the results  shou ld be treated with caution.  

 

The above analysis considers the individual components of a collision that are 

collected at the scene by the police. These appear to be consistent and indicate the 

underlying causal effects for the increase in collisions involv ing motorcycles on the 

Main sites travelling in the directions under consideration. It is possible to explore 

these collisions from a different perspective. The collision record includes a text 

description of the collision that attributes the collision to the vehicle ñat fault ò and a 

coded variable describing the factors that resulted in the collision. These 

assessments must be treated with some caution as they are the personal opinions 

of the office r attending and do not represent a legal allocation of fau lt for the 

collision, however, they provide a useful insight into the underlying causal effects. 
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These have been separately analysed and the results of this analysis is in Figure 38  

and Figure 39 . 

 

 

Figure 38 : Vehicles Considered at Fault: Involving Motorcycles Travelling in 
Direction of Interest  
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Figure 39 : Attributed Cause Of Collisions: Involving Motorcycles Travelling 

in Direction of Interest  

This analysis is consistent with the results in the main analysis . The increase in the 

collisions involving motorcycles (in the direction of travel being considered) was 

generally attributed to cars and to poor observation turning at junctions.  

 

3.6.2  Cycle Collisions  

 

Collisions involving cycles travelling in the direction under consideration were also 

analysed in depth. The collision rate analysis indicated that there was a significant 

increase in cyclists involved in collisions, althou gh the numbers were small. This 

analysis aims to investigate whether permitting motorcycles into bus lanes either 

directly or indirectly affected the safety of cyclists. It is feasible that motorcyclists 

and cyclists would interact in the bus lane (directl y affecting safety), alternatively 

the cyclists could decide to use another lane (or the footway) and therefore their 

safety could be indirectly affected. The other vehicles involved in these cycle 

collisions are shown in Figure 40 . 
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Figure 40 : Other Vehicles and Pedestrians in Collisions: Involving Cycles 
Travelling in Direction of Interest  

 

Only one motorcycle was involved in a collision with a cycle travelling in the 

direction under con sideration. Although this was in the After survey period, it would 

appear unlikely that motorcycles have directly resulted in a safety issue for cyclists. 

Cyclist collisions with cars and other vehicles were the ones that had increased. The 

manoeuvres bein g made by the vehicles involved in these collisions are shown in 

Figure 41 . 
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Figure 41 : Number of Vehicles According to Manoeuvre in Collisions: 
Involving Cycles Travelling in Direction o f Interest  

 

The increase in collisions with cyclists travelling in the direction under consideration 

tended to be associated with the cyclists mainly going straight ahead, but there 

were also increases in collisions when they were turning left and right. T herefore no 

clear interaction between the cyclists and cars seems to have resulted in this 

increase in collisions. There was some evidence (Section 3.2.1) that the number of 

cyclists using the footway had decreased and therefore more were in traffic lanes.  

However, no reason can be suggested for this change in behaviour and it is not 

possible to associate it with the increase in collisions. Similarly, given the vehicles 

and manoeuvres involved it seems unlikely that permitting motorcycles into the bus 

has r esulted in this increase.  

 

The number of collisions within bus lane operating hours was also calculated, but 

Site 33 was excluded as its operating hours had altered between the two surveys. 

On the remaining sites the number of collisions during bus lane op erating hours had 

increased from 6 in the before study to 14 in the after study (a 133% increase). 
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Again, it was not possible to isolate whether, or not, the increases inside and 

outside of bus lane operating hours were through a n overall change in behavio ur or 

if they had differing underlying causes.  

 

As with the motorcycle collisions, it is possible to explore them using the text 

description of the collision that attributes the collision to the vehicle ñat fault ò and 

the coded factor(s) variable. These as sessments must be treated with some caution 

as they are the personal opinions of the office r attending and do not represent a 

legal allocation of fault for the collision, however, they provide a useful insight into 

the underlying causal effects. These have  been separately analysed and the results 

of this analysis is in Figure 42  and Figure 43 . 

 

 

Figure 42 : Vehicles Considered At Fault: Involving Cyc les Travelling in 
Direction of Interest  
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Figure 43 : Attributed Cause Of Collisions: Involving Cycles Travelling in 
Direction of Interest  

 

On the Main sites the increase amongst vehicles considered at fault are mainly the 

cyclists  and the other vehicles. The other vehicles in the Before period were bus 

and goods vehicles. The other vehicles in the After period were goods vehicles, 

buses, pedestrians and in one case a motorcycle. There were also two motorcyclists 

considered at fault  on the Control sites; one in the Before and the other in the After 

period.  

 

The main causal effects attributed for the increase in collisions was poor 

observations (either at a junction or whilst making a manoeuvre). Therefore, 

combining the two sets of a nalysis, the relatively small absolute (although large 

percentage) increase in collisions appears to be associated with cars, with the 

cyclists often judged at fault. The cause was generally through poor observation by 

cyclists and car drivers (see Figure 43 )  with the cyclists travelling straight on. It 

therefore seems unlikely that the increase in collisions involving cyclists was caused 

by the motorcyclists using the bus lane.  
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3.6.3  Pedestrian Collisions  

 

Pedestrian i nvolvement in collisions is recorded differently to vehicle involvement. 

Whereas details of the vehicles are separately collected for each one involved in the 

collision, pedestrian involvement is recorded as a simple yes or no answer in the 

overall details  of the collision. To understand the effect of motorcycles being 

permitted into the bus lanes on pedestrian safety, all collisions involving vehicles 

travelling in the direction of the bus lane studied were selected and those also 

involving a pedestrian we re then examined in more detail. The number of collisions 

involving pedestrians is shown in Figure 44 . 

 

 

Figure 44 : Number Of Collisions: Involving Pedestrians and a Vehicle 
Travelling in Direction of Interest  

 

Section 3.5.3  showed that the collision rates had not changed significantly, and it 

can be seen that there was only a marginal change in the pedestrians involved in 

collision on the sites studied. In addi tion, the vehicles involved in these collisions 

are shown in Figure 45 , note that more than one vehicle can be involved in a 

collision with a pedestrian.  
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Figure 45 : Number Of Collisions : Involving Pedestrians and Vehicles 
Travelling in Direction of Interest  

 

The number of collisions involving a pedestrian and a motorcycle was small, and 

overall it  is clear there was no major change in pedestrian safety on the sites.  

 

As with the motorcy cle and cycle collisions, it is possible to explore pedestrian 

collisions using the text description that attributes the collision to the vehicle ñat 

fault ò and the coded factor(s) variable. These assessments must be treated with 

some caution as they are t he personal opinions of the officer attending and do not 

represent a legal allocation of fault for the collision, however, they provide a useful 

insight into the underlying causal effects. These have been separately analysed and 

the results of this analysi s is in Figure 46  and Figure 47. 
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Figure 46 : Person Considered at Fault: Collisions Involving Pedestrians and 
a Vehicle Travelling in Direction of  Interest  

 

 

Figure 4 7 : Attributed Cause Of Collisions: Involving Pedestrians and a 
Vehicle Travelling in Direction of Interest  
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Most collisions involving pedestrians were through the pedestrian not being 

observant and therefore pl acing themselves into conflict with a vehicle. All aspects 
of this analysis show that there was no evidence of pedestrian safety being affected 
by motorcycles being permitted access to the bus lanes.  

 

3.6.4  Conclusions  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions -  Detailed Examinatio n of  Collisions  

 The increase in motorcycle collisions did not appear to be a result 
of a settling down period for the scheme.  

 The increase in motorcycle collisions generally involved cars 
turning left into and out of side roads.  

 The severity level of the motorcycle collisions had increased with a 

25% increase in slight injury and a 50% increase in serious injury 

collisions,  although the numbers involved in the sample are small 

and should be treated with caution.  

 The increase in cycle collisions could be pa rtially explained by the 
increase in cycle flows.  

 It appeared that the change in cycle collisions was not a result of 
motorcyclists being permitted access to the bus lane.  
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3.7  Conflicts Involv ing Motorcycles or Cycle s 

 

 

 

One of the main considerations when introducing any road scheme is its effect on 

safety  and t his is of particular relevance to permitting motorcycles into bus lanes. 

There are two main considerations within this analysis. Firs tly, t hese are the effect 

the scheme has on the safety of motorcyclists and secondly, the effect on other 

vulnerable road users, in particular cyclists. Permitting motorcyclists into the bus 

lane should remove them from the main traffic flow and could ther efore reduce 

their interaction with other road users . However, this study has shown in Section 

3.4  that they utilise their priority to gain a journey time advantage . It is also 

possible that a fast moving and in conspicuous vehicle in a lane that is traditionally 

used for slower moving traffic (buses and cycles) could be unobserved by other 

road users bringing them into conflict with them. For example , cyclists could now 

interact with a new priority user and this may affect their safety.  

 

This section examines how observed motorcycles and cycles  moved through the 

study sites and whether they conflicted with other road users whilst observed. A 

conflict occurs when two road users attempt to use the same road space, a nd this 

results in one or both reacting by moving out of the way of the other road user  

(swerving), or by slowing (or accelerating) to prevent the same road space being 

used.  
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Conflicts are not collisions between road users; rather they can be the precurso r of 

a collision. A collision can only occur if two road users actually use the same road 

space. Collisions are a rare occurrence and conflicts can show the movements and 

interactions between road users tha t  can result in them.  

 

A conflict analysis has be en performed to assess any changes in behaviour of road 

users and their effect on conflicts. The results of this analysis consider the effect on 

the number, type and severity of the conflicts. These are then compared and 

contrasted to the results of the co llision analysis in  Section 3.6 . 

 

It should be noted that the collision analysis was included in the study brief after 

video filming had begun. The video placement was primarily chosen based on the 

timing points for the journey  time analysis. As a result some camera views were not 

optimum for the conflict analysis.  

 

It should also be noted that due to the short video data collection periods and the 

small conflict zones, the numbers of conflicts are generally quite small. As such , the 

conflict analysis is intended as supporting information to the more robust STATS19 

collision analysis.  

  

3.7.1  Conflict Methods and Definition  

 

A conflict analysis was performed on the two days of video data collected for flow 

and journey time analysis for  all the 28 Main  sites. This analysis did not include the 

Control  sites as the conditions had not changed on those sites and therefore the 

types of conflicts would not be expected to alter.  

 

A conflict zone was defined in the cameras field of view: where p ossible the conflict 

zone was 75, or 100  metres  in length and was split into 25 sub -zones. This 

approach was taken in order to permit the investigation of where any observed 

conflicts occurred in relation to the road layout being studied. For example, it w ould 

permit the identification of conflicts being associated with the start of a bus lane, or 

the presence of a side road.  

 



Final  Proj ect Report    

TRL 85  PPR495 

The method was to select up to 50 motorcycles and up to 50 cycle s each hour 

(depending on the available flows). Each of these select ed road users  (object 

vehicle)  were monitored through the conflict zone. Any conflicts between these 

vehicles and other road users  were recorded, including information on:  

Å Severity of conflict  

Å Extent of braking used  by object vehicle  

Å Extent of swerving use d by object vehicle  

Å Lane of object vehicle  

Å Position in lane of object vehicle  

Å Manoeuvre of object vehicle  

Å Type of other road user  

Å Lane of other road user  

Å Position in lane of other road user  

Å Manoeuvre of other road user  

Å Braking  of other road user  

Å Swerving  of other road user  

Å Queu ing  

 

Three measures of severity were recorded. The extent of braking and swerving was 

noted which was classified as none, slight or heavy. Also, the overall severity of the 

conflict was judged by the observer on a qualitative scale fr om 1 to 5 with the 

following definitions:  

Å 1 ï ñPrecautionò 

Å 2 ï ñControlledò 

Å 3 ï ñRapid / Near-missò 

Å 4 ï ñEmergency / Very-nearò 

Å 5 ï ñAccidentò 

For each of the 28 Main  sites (Sites 1 to 33) the following time periods sampled for 

the morning  peak, off -peak a nd evening peak, were analysed on both video days:  

Å 07:30 to 08:30; 08:30 to 09:30  

Å 12:00 to 13:00; 13:00 to 14:00  

Å 16:00 to 17:00; 17:00 to 18:00  
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3.7.2  Examples of Conflicts of H igher - level Severity  

 

The screenshot captures below illustrate some of the Severity Level 2 and 3 

observed conflicts involving motorcycles  using the bus lane . 

 

 

 

Figure 48 : Severity Level 2 ï Motorcycle Brakes to Manoeuvre Around Car 

(Site 27 , After  Survey )  

 

Figure 48  show s a conflict between a motorcycle and car in the After survey. The 

car pulled out from the side - road  and wait ed to join the traffic queue, blocking entry 

to the bus lane. The motorcycle braked then weaved past into the bus lane  in a 

controlled manner.  
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Figure 49 : Severity Level 2 ï Motorcycle Brakes to Manoeuvre Around Car  
and Wait for Cyclist  (Site 27, After  Survey )  

 

Figure 49  shows another conflict on Site 27, also in the After survey. A  car was 

waiting to join the traffic queue and was blocking the entrance to the bus lane. The 

motorcycle had to brake, and waited for the cyclist to pass. The motorcycle then 

entered the bus lane in a controlled manner.  
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Figure 50 : Severity Level 2  -  Motorcycle C uts in Front of Car to Enter Bus 

Lane (Site 30 , After Survey )  

 

Figure 50  show s a conflict between a motorcycle and a car. The motorcycle 

overtook the car near the bollards then we aved in front of it to gain access to the 

bus lane.  
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Figure 51 : Severity Level 3  -  Car Pulls Out in front of Motorcycle (Site 31 , 

After Survey )  

 

Figure 51  shows  a screen capture from t he only Severity Level 3 (or higher) conflict 

involving a motorcycle. The car had just pulled out of the side - road on the left and 

was accelerating up to speed. The motorcycle was travelling reasonably fast and 

had to brake quite hard. Further downstream o n the 2 nd  camera, the same car 

turned right, at which point the motorcycle entered the bus lane to undertake it.  

 

3.7.3  Distinction between Conflict and ñPassing Vehicleò 

 

The definition of conflict is when two road users manoeuvre, or change speed, 

owing to try ing to use the same road space. For larger vehicles this is a clear 

definition. However, some motorcycles and cycles were observed on some sites to 

use the opposite side of the road to overtake traffic queues. These were noted as a 

ópotential conflictô in the data extraction. Close inspection of these manoeuvres 

showed that although the motorcyclists were potentially conflicting with on -coming 

traffic, these were not true conflicts and should be eliminated from the main 

analysis. It was possible to identify  these based upon the manoeuvre, lane and lane 

position and they were considered separately to the rest of the analysis. 
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Motorcycles and cycles were also observed filtering through traffic and these 

interactions were retained as low -severity conflicts.  

 

All sampled motorcycles and cycles were observed from the start of the conflict 

zone through to its end. The maximum number observed of each mode was 50 in 

any hour, and they were observed for 6 hours on each of two survey days for all 28 

sites. Consequently , the total number of observations possible was 16 ,80 0 (50 x 6 

x 2 x 28) . 

 

Table 26  shows the total number of these ñpassing vehicleò observations as well as 

other observations.  

 

 

Motorcycle s Cycle s 

Type  Before  Af ter  Before  After  

"Conflicts"  311  125  32  7 

Passing Vehicles  540  235  1 0 

Other Observations  10 ,385  11 ,313  9,768  10 ,391  

Total  Observations  11 ,236  11 ,673  9,801  10 ,398  

Table 26 : Passing Vehicles and Other Observations  

 

There was a l arge reduction from 540 to 235 of observations where the motorcycle 

used the opposite side of the road to overtake vehicles between the two surveys. 

This reduction across all sites in this type of manoeuvre was 57%, which is in 

approximate agreement with t he increased use in bus lane use by motorcycles that 

rose from 6 to 51%. It would appear that motorcyclists switched from overtaking 

on the outside of traffic queues in the Before  survey to undertaking using the bus 

lane in the After  survey.  

 

Site 7 in par ticular experienced a major reduction in this behaviour, with a 

reduction from 206 to 3 observations.  
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3.7.4  Overall Number of Conflicts  

 

Table 27  shows the number of conflicts of all severities .  

 
Motorcycle s Cycle s 

Type  Before  After  Before  After  

Conflict  311  125  32  7 

Total  Observations  11 ,236  11 ,673  9,801  10 ,398  

Table 27 : Conflicts of All Severities  

 

The total number of conflicts with motorcyclists fell by 60% between the two 

surveys, and the number with cyclists fell by 78%. The reduction in conflicts with 

motorcyclists was significant (at the 95% confidence level) on 17 out of the 28 

sites, although there was a significant increase on 2 sites. This does not necessarily 

mean that motorcycl ists are safer on these sites. This can only be determined by 

investigating the severity of the conflicts, see Section  3.7.5 . 

 

This analysis implies that the high percentage of motorcyclists deciding to use the 

bus lane when permitted to do so resulted in them interacting less with the general 

traffic flow. These changes could be a result of fewer avoidance actions, but could 

also be a result of less low speed manoeuvres in the After  study through 

motorcyclists n ot filtering close to traffic queues.  

 

3.7.5  Change in Severity of Conflicts  

 

The previous sections have identified that motorcyclists interacted less with traffic 

after they were permitted into the bus lanes. This is in line with expectation as they 

are segrega ted from the majority of the traffic when they use the priority lane. 

This, however, does not directly translate into the motorcyclists being safer in the 

After  study. The severity of the conflicts is of most importance in interpreting 

safety. The severity  was scored on a qualitative scale from 1 to 5 with the following 

definitions:  

Å 1 ï ñPrecautionò 

Å 2 ï ñControlledò 

Å 3 ï ñRapid / Near-missò 

Å 4 ï ñEmergency / Very-nearò 
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Å 5 ï ñAccidentò 

 

In particular, precautionary manoeuvres only indicate a very low - level inte raction 

that could be expected as a natural consequence of motorcycles standard behaviour 

of overtaking and filtering through traffic. The most importance should be 

attributed to conflicts scored as higher severity, as these are associated with 

avoidance a ctions. Table 28  below shows the number of conflicts of each severity 

level observed across all sites.  

 

Severity  
Motorcycle s Cycle s 

Total  
Before  After  Before  After  

1  307  116  32  3 458  

2  4 8 0 1 13  

3  0 1 0 0 1  

4  0 0 0 3 3  

5  0 0 0 0 0  

Total Conflicts  311  125  32  7  475  

Total Observations  11,236  11,673  9,801  10,398  43,108  

Table 28 : Conflicts According to Severity  

 

For motorcycles and pedal cycles, t here was a decrease in the overall  numb er of 

conflicts . O verall, for motorcycles, the reduction was from 311 to 124 with the split 

being a reduction from 307 to 116 for level 1 and an increase from 4 to 8 for level 

2. The cycle conflicts fell from 32 to 3 for level 1 , although 1 conflict at lev el 2 was 

seen in the after survey .  

Motorcycle conflicts in bands 3 and  above showed an increase from 0 to 1 in 

severity  level 3, and there were no conflicts for motorcycles in either the before or 

after  periods  for levels 4 and 5.  

For pedal cycles the onl y conflicts registered in bands 3 and above were in the a fter 

survey and these were 3 conflicts at severity level 4.  

Significance tests were performed on the changes in conflicts of different severity 

levels across all Main  sites surveyed, see Table 29  and Table 30 . 
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Severity 
Level  

Before  
 

After  
 

Z 
Statistic  

Significant 
at 95%  

Number 
of 

conflicts  

Total  
Observations  

Number 
of 

conflicts  

Total  
Observations  

1  307  11, 236  116  11,673  9.77  Y 

2  4 11,236  8 11,673  -1.09  N 

3  0 11,236  1 11,673  -0.98  N 

Table 29 : Statistical testing of motorcycle conflicts  

 

Severity 
Level  

Before  
 

After  
 

Z 
Statistic  

Significant 

at 
95%/90%  

Number 
of 

conflicts  

Total  
Observations  

Number 
of 

conflicts  

Total  
Observations  

1  32  9,801  3 10,398  5.08  Y/Y 

2  0 9,801  1 10,398  -0.97  N/N  

3  0 9,801  0 10,398  N/A  N/N  

4  0 9,801  3 10,398  -1.68  N/Y  

Table 30 : Statistical testing of cycle conflicts  

 

These test s show that the decrease in Level 1 conflicts involving motorcycles or 

cycle s was significant at the 95% level. The increase in Level 2, 3 and 4 conflicts 

involving motorcycles was not significant, but the increase in Level 4 conflicts (from 

0 to 3) involv ing cycle s was significant at the 90% level  although  none of these 

involved an interaction with a motorcycle, as discussed in Section 3.7.7 . 

 

3.7.6  Circumstances of Conflicts ï Motorcycle s or Cycle s 

 

Previous sections have establishe d that there was a significant reduction in the 

number of precautionary conflicts, but there was a (generally non -significant) 

negligible increase in conflicts of higher severity  when each severity level is looked 

at in isolation or aggregated . This sectio n considers the circumstances underlying 

the changes. Firstly, the location of the conflicts is considered in  Table 31 ;  that is 

whether it occurred in the bus lane, or in one of the non -priority lanes.  
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Severity 
Level  

Lane  

Motorcycle s Cycle s 

Total  

Before  After  Before  After  

1  
Bus Lane  19  39  25  2 85  

Non -priority  288  77  7 1 373  

2  
Bus Lane  0 3 0 1 4  

Non -priority  4 5 0 0 9  

3  Non -priority  0 1 0 0 1  

4  Bus Lane  0 0 0 3 3  

Total  311  125  32  7  475  

Table 31 : Conflicts According to Lane  

 

The aggregated number of precautionary  and controlled  conflicts involving a 

motorcycle in the non -priority lanes reduced from 292  and 82 , but increased from 

19  to 42  in the bus lane s, the reductions should be  attributed to the severity level 1 

conflicts in the non -priority lane. There was a slight (and not statistically significant) 

increase in conf licts in the bus lane  for motorcycles  for both severity levels 1 and 2 .  

 

This is again consistent with the motor cyclists switching from using the non -priority 

lanes to using the bus lane.  

 

Next the lane position of the motorcyclists and cyclists is considered, see Table 32 . 
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Severity  Lane and Position  
Motorcyc le s Cycle s 

Before  After  Before  After  

1  

Bus Lane, Left  0 3 2 0 

Bus Lane, Middle  2 2 0 1 

Bus Lane, Right  14  33  20  1 

Bus Lane, Varying  3 1 3 0 

Non -Priority Lane, Left  203  53  1 0 

Non -Priority Lane, Middle  45  3 0 0 

Non -Priority Lane, Right  28  20  4 1 

Non -Priority Lane, Varying  12  1 2 0 

2  

Bus Lane, Middle  0 2 0 0 

Bus Lane, Right  0 0 0 1 

Bus Lane, Varying  0 1 0 0 

Non -Priority Lane, Middle  0 1 0 0 

Non -Priority Lane, Right  4 4 0 0 

3  Non -Priority Lane , Right  0 1 0 0 

4  
Bus Lane, Left  0 0 0 2 

Bus Lane, Middle  0 0 0 1 

Total  311  125  32  7  

Table 32 : Conflicts According to Lane Position  

 

The largest decrease in precautionary (Severity Level 1) conflicts involving a 

motorcycle was for those in the left hand lane of the non -priority lane: reducing 

from 203 to 53 after they were permitted access to the bus lane. This could indicate 

that fewer motorcycles were filtering through the traffic on the inside, instead they 

entered the bus lane. It is not possible to establish whe ther the lane position was a 

contributory factor in higher level conflicts owing to the low numbers of such 

conflicts that occurred.  

 

Another potential contributory factor underlying changes in conflicts is potentially 

the manoeuvres of the vehicles involv ed. Table 33  shows the conflicts of the 

motorcyclists and cyclists by manoeuvre they were making.  
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Severity  Manoeuvre  
Motorcycle s Cycle s 

Before  After  Before  After  

1  

None  8 3 4 1 

Changing lanes left  91  40  3 1 

Changing lanes right  18  15  4 1 

Passing stationary vehicle  54  33  19  0 

Passing moving vehicle  132  25  2 0 

Turning right into side road  3 0 0 0 

Other  1 0 0 0 

2  

None  0 1 0 0 

Changing lanes left  0 1 0 0 

Changing lanes right  0 1 0 1 

Passing s tationary vehicle  2 4 0 0 

Passing moving vehicle  2 1 0 0 

3  None  0 1 0 0 

4  None  0 0 0 3 

Total  311  125  32  7  

Table 33 : Manoeuvre at time of conflict   

 

The most conflicts occurred through motorcyclists passing either moving, or 

stationary, traffic. The decreases (or increases) in conflicts of different severities 

were mainly associated with such manoeuvres although , to a lesser extent, they 

were also associated with changing lanes.  

 

In addition to the overall level of the conflict,  information was also collected on the 

level of braking or swerving utilised during each conflict, see Table 34  and Table 35 . 
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Severity  Braking  

Motorcycle s Cycle s 

Before  After  Before  After  

1  

None  78  9 25  2 

Slight Braking  225  94  6 1 

Heavy Braking  4 11  1 0 

Slight Acceleration  0 2 0 0 

2  

Slight Braking  4 2 0 1 

Heavy Braking  0 5 0 0 

Slight Acceleration  0 1 0 0 

3  Heavy Braking  0 1 0 0 

4  Heavy Braking  0 0 0 3 

Total  311  125  32  7  

Table 34 : Motorcycle s, or cycle s, braking at time of conflict  

  

Severity  Swerving  

Motorcycles  Cycle s 

Before  After  Before  After  

1  
 

No Swerving  30  3 2 1 

Slight Swerving  257  92  26  1 

Heavy Swerving  20  21 4 1 

2  
 

No Swerving  0 1 0 0 

Slight Swerving  3 1 0 0 

Heavy Swerving  1 6 0 1 

3  Slight Swerving  0 1 0 0 

4  Heavy Swerving  0 0 0 3 

Total  311  125  32  7  

Table 35 : Motorcycle s, or cycle s, swerving at time of conflict   

 

This analys is supports the view that it is the level of severity that changed slightly 

between the two surveys. The number of motorcycle conflicts involving slight 

braking and/or slight swerving reduced: from 229 to 96, and from 260 to 94 

respectively. However, the n umber of motorcycle conflicts involving heavy braking 

and/or heavy swerving increased: from 4 to 17, and from 21 to 27 respectively .  

 

For motorcycle  conflicts of all severity levels: the increase in heavy braking was 

significant at the 95% Level; the decr ease in slight braking was significant at the 

95% Level; and the increase in slight acceleration was significant at the 90% Level. 

For cycles, there was no significant change in braking or acceleration.  
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For conflicts of all severity levels: the decrease i n slight swerving was significant at 

the 95% Level for both motorcycles and cycles; and there was no significant 

change in heavy swerving. However, for conflicts of Severity Level 2, the increase 

in heavy swerving was significant at the 90% Level for motor cycles.  

 

3.7.7  Circumstances of Conflicts ï Other Road User  

 

The previous section considered the lane position and the manoeuvre being made 

by each of the motorcycles and cycles involved in a conflict. This section considers 

similar information for the other roa d user involved in the conflict.  

 

Other road users were classified into: Pedestrian; Cycle; Motorcycle; Car; Taxi; 

LGV; HGV; Bus; and Other PSV . Table 36  below summarises the other vehicles 

involved in the conflic t.  

 

Severity  

Other 

Vehicle 
Type  

Motorcycle s 

 

Cycle s 

 
Total  

Before  After  Before  After  

1  

Pedestrian s 1 0 1 0 2  

Cycle s 1 0 0 0 1  

Motorcycle s 7 1 0 0 8  

Cars 194  52  14  0 260  

Taxi s 13  11  2 0 26  

LGVs 75  31  11  2 119  

HGVs 13  6 3 0 22  

Buses 3 15  1 1 20  

2  

Cars 3 5 0 0 8  

LGVs 1 2 0 0 3  

HGVs 0 1 0 1 2  

3  Cars 0 1 0 0 1  

4  
Cars 0 0 0 2 2  

Taxi s 0 0 0 1 1  

Total  311  125  32  7  475  

Table 36 : Other vehicles involved in the conflicts  

 

Most conflicts involved either a car or a light goods vehicle. In particular, 7 out of 8 

of the motorcycle conflicts at  severity  level 2  were with such vehicles.  And the only 
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level 3 conflict was with a car.  For Severity Level 1 ñPrecautionaryò conflicts there 

has been a reduction between motorcyc les and cars, LGVs and other motorcycles , 

but an increas e between motorcycles and buses, significant  at the 95% Level . This 

trend is as expected, because the motorcycles would inevitably interact more with 

the buses when using the bus lane, albeit smaller numbers compared to 

interactions with cars due to the lower bus flows. These low - level interactions may 

include actions such as letting the bus pull out of a bus stop.  

 

The other element to understanding the type of conflicts involved is the manoeuvre 

bein g conducted by the other road user. See Table 37 .  

 

 

Severity  Other Vehicle Manoeuvre  

Motorcycle  Cycle  

Before  After  Before  After  

B
u
s
 

L
a
n
e

 

N
o

n
-

P
ri
o

ri
ty

 

B
u
s
 

L
a
n
e

 

N
o

n
-

P
ri
o

ri
ty

 

B
u
s
 

L
a
n
e

 

N
o

n
-

P
ri
o

ri
ty

 

B
u
s
 

L
a
n
e

 

N
o

n
-

P
ri
o

ri
ty

 

1  

None  19  261  38  74  23  5 0 1 

Changing lanes left  0 0 0 0 1 0 0 0 

Changing lanes right  0 2 0 0 0 0 1 0 

Passing stationary vehicle  0 0 0 1 0 0 0 0 

Passing moving vehicle  0 1 0 0 0 1 0 0 

Turning left into side road  0  0  0  2  1  0  1  0  

Turnin g right into side road  0 21  0 0 0 0 0 0 

Turning left out of side road  0  0  1  0  0  0  0  0  

Other  0 3 0 0 0 1 0 0 

2  

None  0 4 1 3 0 0 0 0 

Turning left into side road  0  0  0  1  0  0  1  0  

Turning right into side road  0 0 0 1 0 0 0 0 

Turning left out of side road  0  0  2  0  0  0  0  0  

3  Turning left out of side road  0  0  0  1  0  0  0  0  

4  
None  0 0 0 0 0 0 1 0 

Turning right into side road  0 0 0 0 0 0 2 0 

Total  19  292  42  83  25  7  6  1  

Table 37 : Other vehicles manoeuvres involved in the conflicts   

 

Most of the potential conflicts (Severity Level 1) were with other road users that 

were simply going ahead. This again emphasises that the motorcycles and cycles 

were generally over - taking or under - taking the road users in this type of conflict. 

The onl y notable reduction in potential conflicts was amongst those involving the 

other road user in the non -priority lane turning right into a side road: decreasing 
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from 21 to 0. That is, permitting motorcycles access to the bus lane appears to 

have reduced the extent to which they are overtaking on the outside of the traffic 

queues and therefore reduces the extent to which they have low - level conflicts with 

right turning traffic.  

 

Examining the four additional motorcycle conflicts of Severity Level 2 and  the one  

additional conflict at Severity Level  3, there was no difference in the number that 

involved motorcycles where the other road user was not making any manoeuvre. 

The difference in these higher severity conflicts appear to be associated with the 

other road user turning left either into, or out of, a side road: these are highlighted 

in bold italics.  

 

The manoeuvres underlying the changes in the number of collisions are in 

agreement with the alterations in behaviour seen in the conflict analysis. Many 

motorcy clists have altered from filtering through traffic either on the outside of 

traffic, or between queues, to using the bus lane. It would also appear that they 

have made this alteration to gain a journey time advantage. The collision data 

implies that this h as resulted in them being more likely to be involved in a collision , 

and those collisions are with cars turning left, possibly owing to the car drivers not 

seeing (or expecting) a fast moving vehicle on their nearside .  

 

Although these are small numbers, th is suggests that since implementation of the 

scheme, motorcycles have been involved in higher - level conflicts. These are 

generally with cars and light goods vehicles, with the motorcycle passing a queue of 

traffic and the other road user making a left turn . 

 

Of the three incidents (that involved four conflicts with cycles) at Severity Level 2 

or above , none involved an interaction with a motorcycle. The three incidents  are 

briefly described below:  

 Level 2 (Site 8, After) ï A truck was reversing slowly out o f a drive; the cycle 

didnôt wait and manoeuvred out of the bus lane, around the truck to overtake 

in a controlled manner.  

 Level 4 (Site 27, After) ï A car turned left out of the side road and had to 

wait to join the traffic queue, and as a result partially  blocked the entrance to 

the bus lane. As a taxi came into view of the camera, a cyclist tried to 

undertake it. The taxi didnôt see the cyclist and manoeuvred around the 

waiting car into the bus lane. The cyclist had to brake to an emergency stop 

to avoid a collision.  
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 Level 4 (Site 1, After) ï In a somewhat rare incident, a vehicle towing 

another vehicle turned right from the other side of road across the path of 

two cyclists. Neither cyclist saw the towing rope until  very late and both had 

to brake  very sh arply.  

The nature of the high - level severity conflicts involving cycles indicate s no safety 

disbenefit due to the implementation of the scheme, because none of them involved 

any interaction with motorcycles.  

 

3.7.8  Factoring up the Conflicts to 10 - monthly Figure s 

 

The conflicts discussed above are relatively small numbers. It should be re - iterated 

that conflict data was analysed on the Main sites for up to 50 motorcycles and up to 

50 cycles per hour, only during the peak periods. Also due to the field of view on 

the cameras, the conflict zone ranged from 35 to 149 metres across the sites.  

 

In order to make the conflict data comparable to the STATS19 collision data, the 

conflict zones have been scaled up to the same size as the STATS19 zones and the 

conflict rates  were multiplied by the 10 -monthly motorcycle and cycle flows. Table 

38 shows the estimated 10 -month total for conflicts on the Main sites. Table 38  

shows the estimated 10 -month total for conflicts on the Main site s.  

 

 
Severity  

Motorcycle  Cycle  

Before  After  Before  After  

Survey  
Total  

1  307  116  32  3 

2  4 8 0 1 

3  0 1 0 0 

4  0 0 0 3 

Estimated  
10 - month  

Total  

1  1,171,825  372,511  113,202  7,957  

2  24,581  38,208  0 3,238  

3  0 3,728  0 0 

4  0 0 0 6,254  

Table 38 : Estimated 10 - month Total Conflicts on the Main sites  

 

The estimated number of Severity Level 2, ñControlledò motorcycle conflicts 

increase from approximately  25,000 to 38,000 over the 10 -month period. There 

was only 1 observation of a  Severity Level 3 ñRapid/Near Missò motorcycle conflict 
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in the After survey. However, once factored up, this represents 3,700 near miss 

conflicts across the 26 sites in the 10 -month period.  

 

3.7.9  Conclusions  

 

 

 

 

 

 

 

 

  

Conclusions -  Conflicts I nvolving Motorcycles or Cycles  

 The number of level 1 confl icts involving motorcycles , decreased 
after they were permitted access to the bus lane   probably as a 
result of the motorcyclists being segregated from the main traffic 

flow. However, these were unlikely to have safety implications.  

 There was a small incr ease  (from 4 to 8)  in the number of  level 2 

conflicts after motorcycles were permitted access to the bus lane. 
The number of conflicts in severity level 3 were too few (four in 
total) to enable robust comparison, although more conflicts were 

seen in the A fter survey.  

 In general increases in bus lane conflicts were as a result of more 

cars turning left into, or  out of, side roads (albeit this conclusion is 

based on small numbers) . 
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4  Effects on TLRN Network  

 

The study examin ed twenty -eight Main sites and their Control sites in detail. It was 

possible to isolate the vehicles travelling in the direction of the bus lane on these 

sites and consider the movements they were making before the collision in this 

context. Comparing thi s with the conflict analysis that was also performed provided 

an in -depth insight into the underlying causal effects of the collision trends 

obse rved. In addition, traffic flow  and composition, information was collected on 

each of these sites. This permitt ed a robust estimation of the 10 month classified 

flows on these sites, and therefore the associated trends in collision rates.  

 

This previous analysis provides the most accurate and detailed understanding of 

collision trends resulting from permitting moto rcycles into bus lanes. However, it is 

also informative to examine the collisions on the whole of the affected network. 

This has the advantage of showing overall trends and is based on improved sample 

sizes, however, the estimated flows are less accurate a nd detail information cannot 

be extracted to the same extent as for the Main sites.  

 

A method was developed between TRL and TfL that captured all collisions on TLRN 

network (road) links with a bus lane: Network Sites. These were then compared (to 

Network C ontrol Sites) to collisions occurring in London, but elsewhere on the road 

network. The Network Control consequently consisted of all Borough roads and any 

links on the TLRN without a bus lane.  

 

One further complication had to be accounted for within the a nalysis. Motorcycles 

had previously been permitted into bus lanes within Westminster. Therefore the 

effect on relative safety in Westminster would be expected to be different from 

other roads in the London network. For this reason, all collisions in Westmi nster 

have been excluded from the analysis.  

 

4.1  Defining the TLRN Bus Lanes  

 

Data is extracted from the ACCSTATS database for a defined GIS (Geographic 

Information System) area. This is effectively a polygon overlaid on a London road 

map. The polygon was defi ned by using the information in the database on the 

outside (right -side) white line that delineates the bus lane. The width of the 

polygon was set to incorporate the road width, as well as accounting for positional 
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inaccuracies in the collision records. It  was also defined to include a distance both 

before and after the defined bus lane to ensure that any collisions involving vehicles 

moving into and out of the lane were captured. The rules that were developed to 

define the bus lane areas, and prevent doubl e-counting collisions were:  

 

1.  If there were less than 100m between bus lanes starting and ending, then 

they were amalgamated into one lane. This had the advantage of avoiding 

double counting owing to the overlap of the start and end of lanes, it also 

avoide d sections of bus lanes being dealt with as separate bus lanes. 

However, it did result in junctions being included within the statistical 

analysis.  

2.  A 50m distance around the bus lane line was used to define the bus lane. 

This covered all sized bus lanes, a ll lanes in the direction of travel, and a 

reasonable distance either side of the carriageway. This allowed collisions 

marked close to the carriageway, but not on it, to be captured. However, it 

had the disadvantage of capturing some accidents on side road s, although 

this was  constant between the surveys.  

3.  Where bus lanes are in each direction they were amalgamated into one bus 

lane, to prevent double counting from overlap of defined bus lanes.  

4.  The maximum distances of amalgamated bus lanes were used. For e xample, 

suppose the bus lane in one direction started 20m before the point where the 

bus lane in the other direction ended. Then the bus lane in the other direction 

was extended by 20 metres and therefore included 20m after its end.  

5.  Where two bus lanes of different operating hours are amalgamated, the 

longest hours were used. For example, if one was 0700 to 1600 and the 

other 1200 to 1900, then the hours 0700 to 1900 would be used for the 

amalgamated bus lane.  

6.  The distance before and after the bus lane incl uded in the analysis was 20m. 

Thus for short setbacks this could extend into a junction.  

 

4.1.1  Conclusions  

 

 

 

 

 

Conclusions -  Defining the TLRN Bus Lanes  

 A series of rules were developed b etween TRL and TfL to correctly 

capture collisions occurring between vehic les (and pedestrians) on 

the approach, within and leaving all bus lanes on the TLRN.  
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4.2  Network Flows  

 

Collision rates require the estimation of the vehicle flows on the TLRN network.  The 

overall approach to get these was  broken down i nto three steps :  

1.  Estimate Before and After 10 -monthly average link flows for each London 

Borough for both TLRN and non -TLRN 

2.  Multiply these estimates by the relevant road lengths in each borough  to get 

vehicle -km  

3.  Scale the TLRN and non -TLRN vehicle -km estim ates by  TfL estimates.  

 

Step 1 -  Flow e stimates for the period January to October were available for 28  

Main sites . These 28 sites were s ituated across 11 different London boroughs. For 

each of these 11 London boroughs, the average flows were computed and applied 

to all roads in that borough. For the 22 remaining London boroughs, a  model was 

designed to estimate relative flows by weighting according to the distance from the 

centre of each borough. A sensitivity analysis was performed to assess the ñbestò 

fu nction of distance for this purpose, and the flows were weighted according to the 

distance squared. A similar approach was taken for the 28 Control sites.  

 

Step 2 -  The flows were converted into vehicle -kilometres using the lengths of the 

road network supp lied by TfL. The road lengths were for the whole of the TLRN. 

Therefore, the available data did not indicate the length of roads in the TLRN 

without a bus lane; it was assumed that all had bus lanes within this analysis.  

 

Step 3 -  The calculated vehicle -kilometres were finally scaled using TfLôs estimate 

of overall network flows. A similar process was used to estimate flows on the non -

TLRN network using the estimated flow on the Network Control Sites. However, 

road lengths were only available for Boroughôs ñroads of interestò, i.e. generally 

those with bus routes . Therefore, the non -TLRN road length estimate did not 

include all roads, whilst the ACCSTATS data was for all roads within London. 

However, the majority of collisions would be expected to be on the  main roads 

within the network, and therefore the collisions were effectively associated with the 

ñroads of interestò. 
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4.2.1  Conclusions  

 

 

 

 

 

 

 

4.3  Collision Rates o n  the Network  

 

The number of collisions on the Network Sites, and for the remaining road network 

(Network Control Sites), was extracted from the ACCSTATS database for each 

London borough, see Section 4.1 . These have been divided by an estimate of the 

vehicle -kilometres by mode, see Section 4.2 , with collisions and roads in 

Westminster excluded. The resulting collision rates for motorcycles, cycles and 

pedestrians have been compared between the before and after 10 -month periods, 

accounting for any trends on the Network Control (i.e. Borough roads  and TLRN 

roads without bus lanes). This analysis was conducted using the Hauer approach, 

the results of which can be seen in the following sections.  

4.3.1  Motorcycle Collision Rates  

 

An analysis was performed to investigate whether  any changes  in the motorcycl ist 

collision rate had occurred on the Network Sites, and  whether it was attributable to 

other changes in network flows. The results of the Hauer approach are shown in 

Table 39 . 

 

 

 

 

 

 

 

 

Conclusions -  Network Flows  

 Network flows were modelled by extrapolating the modelled flows on 

the 28  sites to forming an average flow in each London Borough.  
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All Boroughs  

(excl 
Westminst er)  

Increase in rate per veh -km  Main  9.2%  

 
Control  -3.0%  

Collisions  Observed  555.0  

 
Expected  492.6  

 
Difference  62.4  

 
Standard error of difference  35.8  

Statistical significance  <0.10  

% increase relative to control  12.3%  

Table 39  : Summary of Motorcy cle Collisions Rates over Network  

 

 

The rate at which motorcyclists were involved in collision s on the Network S ite s 

increased by 9.2 % and decreased by  3.0 % on the Network Control sites. This 

suggests that overall the Network S ite s had a higher collision risk for motorcycle s 

due to the use of bus lanes. The difference between the expected and observed 

collisions, having taken into account changes in the control sites and flows,  was 

significant at the 90% confidence level. Therefore,  although the fitted increase in 

collision s on the TLRN Network with bus lanes (Network Sites) had increased by a 

lesser extent than the fitted increase on the Main sites studied in detail, the 

conclusion that permitting motorcycles into bus lanes appears to have increased the 

collision rate of motorcyclists was found in both analyses.  

 

4.3.2  Cycle Collision Rates  

 

A similar analysis was performed to investigate whether  any changes  in the cyclist 

collision rate had occurred on the Network Sites, and  whether it wa s attributable to 

other changes in network flows. The results of the Hauer approach are shown in 

Table 40 .  
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All Boroughs  

(excl Westminster)  

Increase in rate per veh -km  
Main  -5.8%  

Control  -14.3%  

Coll isions  

Observed  361.0  

Expected  328.1  

Difference  32.9  

Standard error of 
difference  

28.4  

Statistical significance   >0.10  

% increase relative to control  9.6%  

Table 40  : Summary of Cy cle Collision  Rates  over Network  

 

The rate a t which cyclists were involved in collision s on the Network S ite s 

decreased by 5.8 % and decreased by  14.3 % on the Network Control sites , 

therefore there was a relative increase of 9.6% on the Network Sites . However, th e 

difference between the expected and observed collisions was  not statistically 

significant and the change in rate was less than the 140% increase observed on the 

Main sites. Overall, there is some evidence that the cycle collision rate had 

increased, however, the sample size on the Main Sites  was small and the degree of 

any change is uncertain.  

 

4.3.3  Pedestrian  Collision Rates  

 

An analysis was performed to investigate whether  any changes  in the pedestrian 

collision rate had occurred on the Network Sites, using the overall flow in all 

vehicles . The results of the Hauer approach are shown in  Table 41 .  

  

All Boroughs  

(excl Westminster)  

Increase in rate per veh -km  
Main  6.0%  

Control  -3.1%  

Collisions  

Observed  357.0  

Expected  326.2  

Difference  30.8  

Standard  error of 

difference  
27.6  

Statistical significance  > 0.10  

% increase relative to control  9.0%  

Table 41  : Summary of Pedestrian  Collision  Rates  over Network  
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The rate at which pedestrians  were involved in collision s on the Network Site s 

increased by 6.0 % and decreased by  3.1 % on the Network Control sites , therefore 

there was a relative increase of 9.0% on the Network Sites .  

 

However, the difference between the expected and observed collisions  was not 

statistically significant and the change in rate was in the opposite direction  to the 

non -significant decrease observed on the Main sites. Therefore, overall, there was 

no evidence for a significant change  in pedestrian collision rates.  

4.3.4  Conclusions  

 

 

 

 

 

 

 

 

 

4.4  Collisions on the Network  

 

Previous sections have examined the collision rates of motorcycles, cycles and 

pedestrians. These have shown that permitting motorcycles into the bus lanes has 

affected collisions. In particular it has increased the percentage of motorcycles  and 

cycles  invo lved in collisions. This section considers the collision information without 

taking into account the flows. This permits a more detailed analysis of when the 

collisions occurred and the vehicles involved in the collisions.  

 

It should be noted that there i s a slight difference in interpreting the collision 

information for vehicles and for pedestrians. Information is recorded for all vehicles 

involved in each collision, so the number of vehicles involved in collisions can be 

calculated. However, the database  only contains data on whether a pedestrian was 

involved in a collision. Therefore in the collision discussion, the number of 

pedestrians refers to the number of collisions involving pedestrians.  

 

Conclusions -  Collision Rates on the Network  

 The relative change in collision rates on the TLRN roads with a bus 
lane compared and other lanes appears to imply that permitting 

motorcycles acce ss to bus lanes:  

o increased motorcyclistsô chance of having a collision.  

o did not affect cyclistsô chance of having a collision 

o did not affect pedestriansô chance of having a collision 



Final  Proj ect Report    

TRL 110  PPR495 

4.4.1  Collisions Involving Vulnerable Users  

 

The overall number o f motorcycles and cycles involved in collisions, and the number 

of collisions involving a pedestrian, are shown in  Figure 53 for the Network Sites 

(TLRN) and the Network Control Sites. Also, the percentage change in these 

measures between the Before and Af ter periods is shown in  Figure 53 . 

 

 
 

Figure 52 : Number of Collisions Involving Vulnerable Users  
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Figure 53 : Percentage Change in Collisions Involving Vulnerab le Users  

 

The  absolute increase in number of motorcycle involved in collisions on the network 

was similar on both the Network Sites and the Network Control Sites. However, in 

percentage terms there was a large increase in collisions involving motorcycles o n 

the Network Sites (15%), which was not seen on the Network Control Sites.  

 

The number of cycles involved in collisions had increased on both the Network Sites 

and the Network Control Sites and, although this represented a relative collision 

rate change o f 9.6%, it was not significant. Similarly, the number of collisions 

involving pedestrians had increased on the Network Sites, but the relative collision 

rate change was not significant.  

 

The distribution of the collisions involving motorcycles on Londonôs road network is 

shown in  Figur e 54 . This shows that the location of the collisions on the TLRN 

(Network Sites) has not been greatly affected, only the number of motorcyclist s 

involved in the collisions.  
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Figur e 54 : Spatial Distribution of Motorcycle Collisions  
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Figure 55 : Spatial Distribution of Motorcycle Collisions  (Inner London)  

 

4.4.2  Collisions Involving Vulnerable Users in Operating Hours  

 

 

Overall numbers of motorcycles involved in collisions appear to have been 

adversely affected by allowing them into the bus lanes on the TLRN. Their 

introduction into the bus lanes did not have any consistent effect on the safety of 

cyclists and pedestrians. In the case of pe destrians there was no significant effect, 

and the safety of cyclists appeared not have been affected on the TLRN (Main 

Network Sites), but there was evidence it had been adversely affected on the 

twenty -eight Main Sites  although this increase appears not to have been as a result 

of motorcyclists being permitted to use the bus lane . 

 

 

Although allowing them into the bus lane increased the extent to which they used  

them in operating hours, the effect outside of operational hours was variable. For 

example, wh ilst the percentage using the bus lane during operational hours 

increased greatly on Sites 14 and 15, the percentage using the lanes outside of 


