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Figure 9.7  Number of days when average concentrations of PM10 exceeded 50 
µgm3 at selected air quality monitoring site groups in London. Running 
annual mean. 

 
Source: Environmental Research Group, Kings College London. Based on data from the London Air Quality Network. 

Figure 9.7 shows that, in terms of average values for most site groupings, London 
had achieved general compliance from about 2009. Values for 2010, albeit still 
provisional, reflect a continuation of the sharp falls of 2009, and demonstrate that 
the large majority of locations in London have already been brought to a state of 
compliance with this limit value.  

Average statistics from groups of sites can disguise considerable variations at the 
individual site level. However, in terms of monitoring sites at relevant locations 
particularly affected by transport, only Marylebone Road has given recent cause for 
concern - and this is identified separately on the graphic. The trend for 2010 at this 
site follows that of the other site groups, and is also related to the trend in running 
annual mean concentrations, shown by Figure 9.6. Provisional data for 2010 suggest 
that the site should comply with the limit value - but by a relatively small margin. 

Short-run trends in pollutant concentration and compliance with limit values – NO2 annual 
mean concentration 

Figure 9.8 shows the recent trend in NO2 concentrations in terms of a running annual 
mean for selected, representative groupings of air quality monitoring sites. This limit 
value, which specifies that this value should not exceeded 40 µgm3 on an annual 
mean basis, applies from 1st January 2010. 
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Figure 9.8 Running annual mean NO2 concentrations at selected air quality 
monitoring site groups in London.  

 
Source: Environmental Research Group, Kings College London. Based on data from the London Air Quality Network. 

In contrast to the trends for PM10, Figure 9.8 shows that most site groupings in 
London record values that exceed the limit value. Furthermore, the degree of 
exceedence is considerable, and the prevailing trend - over the 10-year time span 
covered by the graphic, is one of stability. The intractability of NO2 concentrations 
to measures to reduce emissions of Nitrogen Oxides (NOx) is now a widely-
recognised feature of air quality management, not just in London but across the UK 
and Europe. The reasons are essentially technical, related to increased diesel-fuelled 
vehicles in the fleet, the performance characteristics of vehicle emissions standards 
and that of emissions abatement equipment targeted at reducing PM10, and changes 
in atmospheric chemistry (eg Ozone levels).  

In respect of this trend, the UK is expected to apply shortly to the EU for a time 
extension provision in respect of meeting the NO2 limit values, which could extend 
the deadline to 2015. The Mayor’s Air Quality Strategy also contains several 
proposals designed to assist with the wider national effort to bring the UK to a state 
of compliance with this limit value by the earliest possible date. 

Further reading 

The London Air Quality Network website makes available data from all affiliated air 
quality monitoring sites in London. It also provides access to analysis tools, research 
reports and related interpretative material. It is available at: 
www.londonair.org.uk/london/asp/default.asp?la_id=&showbulletins=&width=1280. 
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9.10 Ambient noise in London – measurement 
Travel in London report 2 introduced noise maps that had recently been produced 
by the Department for Environment, Food and Rural Affairs. These arose from a 
national noise mapping exercise, focusing on urban areas and noise from transport 
and industrial sources only, that was due to be updated on a five-yearly basis. For 
London, the maps showed, fairly predictably, that the highest noise contours tended 
to reflect the major road network and increasing urban density towards the centre of 
the agglomeration. The flight paths associated with Heathrow Airport and, on certain 
parts of the periphery of the Greater London area, the M25 orbital motorway, were 
clearly visible as causes of elevated noise levels. These maps, together with 
supporting material, can be found at: http://services.defra.gov.uk/wps/portal/noise. 
These maps are intended to inform the production of noise Action Plans for large 
urban areas, major transport sources, and significant industrial sites in England, 
pursuant to the EU Environmental Noise Directive (2002). 

9.11 MTS Strategic Outcome Indicator: perception of transport-
related noise 

Definition of indicator 

The indicator is defined as the ‘level of satisfaction of London residents, on a scale 
of 0 to 10, that transport-related noise levels in the area where they live are 
reasonable’. Responses are converted into a mean score out of 100. The indicator is 
developed from TfL’s Perception of the Travel Environment Survey, carried out in 
November 2009 and June/July 2010. This survey will be conducted on an annual 
basis in the summer of each year from 2011.  

Value for 2010 calendar year and comparison with value for 2009 

The mean score for satisfaction with transport-related noise levels in London was 70 
out of 100 in 2010, identical to that for 2009. In general TfL considers a score of 
between 70 and 79 in satisfaction surveys to be ‘fairly good’, according to the norms 
that TfL uses to interpret these scores (see also section 10.2 of this report). 

Assessment of recent trend 

The survey providing this indicator was established in 2009 and it is therefore too 
early to draw any conclusions about a trend in the perception of transport-related 
noise. There was no change in the level of satisfaction between 2009 and 2010.  

9.12 Transport-related noise in London 
Measuring perceptions of the experience of noise 

Alongside the measurement and mapping of noise levels, it is necessary to 
understand noise as experienced by London residents. Respondents to the TfL 
survey are asked to consider the extent of noise from different modes of transport 
in their area, the extent to which they are disturbed by noise from transport and the 
impact of this on their quality of life, and finally whether noise in their local area has 
got better or worse in the past year. Results are available for London as a whole and 
for each of the London sub-regions. 
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Perception of general noise levels in London 

The mean score for satisfaction with general noise levels in London was 70 out of 
100, a slight improvement on the 2009 score of 69 out of 100. Figure 9.9 shows the 
distribution of scores, on a scale of 0 to 10 in 2009 and 2010. 

Figure 9.9 London residents’ perception of general noise levels in London, 2009 
and 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, November 2009 and July 2010. 

Almost 70 per cent of respondents thought that general noise levels had remained 
the same over the past year, around 1 in 10 that they had got better and 20 per cent 
thought that they had got worse.  

Perception of transport-related noise levels in London 

The mean score for satisfaction with the reasonableness of transport-related noise 
levels in London was 71, a very slight improvement on the 2009 score of 70 out of 
100. This is considered to be a ‘fairly good’ score.  Figure 9.10 shows the 
distribution of scores, on a scale of 0 to 10. 
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Figure 9.10 London residents’ perception of transport-related noise levels in 
London, 2009 and 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, November 2009 and July 2010 

As in 2009, one third of respondents were not satisfied with levels of noise from 
transport in the local area (33 per cent scored less than 7). Comparisons 
demonstrate that for most London residents, there exists a strong correlation 
between satisfaction with general noise levels and noise from transport. 

Aspects of transport-related noise 

As shown in Figure 9.11, London residents were asked the level of disturbance 
caused by different aspects of noise from transport. Traffic on the roads was the 
most commonly stated (32 per cent) to disturb to some or a great extent, however 
this figure is lower than reported in 2009. Road works remain a major cause of 
disturbance, with 26 per cent of residents disturbed to some or a great extent. 
Nearly one quarter of London residents are disturbed by noise from air transport to 
some or a great extent. 
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Figure 9.11 Level of disturbance caused to London residents by aspects of noise 
from transport, 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, July 2010 

Those who said they were most disturbed by noise from road traffic were more 
likely not to be satisfied with levels of noise from transport (51 per cent compared 
to 34 per cent of London residents gave a score of less than 7). 6 in 10 of those least 
satisfied with levels of noise from transport (score of 0 to 4) said that they were 
most disturbed by traffic noise. This suggests that road traffic remains the single 
most important cause of transport noise in London, and that the level of disturbance 
to those experiencing traffic noise is in general greater than that caused by other 
aspects of transport noise. 

Similarly, Figure 9.12 shows that traffic and road works were the sources of transport 
noise that residents were most likely to think had worsened over the past year. In 
particular, more than half of those who said that they were most disturbed by noise 
from road works thought that the situation had worsened in the past year, compared 
to between 3 and 4 in 10 of those most disturbed by noise from road traffic and air 
transport. 
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Figure 9.12 Whether levels of noise from aspects transport have got better or 
worse over past year for London residents, 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, July 2010 

Perception of noise levels across the London sub-regions 

As shown in Figure 9.13, satisfaction with the level of noise is very similar across the 
five London sub-regions. Residents of the south and east sub-regions are the most 
satisfied with transport noise levels in their local area, however residents in the north 
sub-region are the most satisfied with general noise levels. This reflects the 
distribution of noise as shown in the Defra noise map (see Travel in London report 2, 
Figure 9.39), where higher levels of noise are observed in west London, especially 
near Heathrow, and near the major roads in north London. 
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Figure 9.13 Comparison of satisfaction with general noise and noise from 
transport, residents by sub-region, 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, July 2010. 

Across all sub-regions, most respondents felt that general and transport-related 
noise levels had remained the same over the past year. As shown in Figure 9.14, 
residents of the central and south sub-region were the most likely to say that 
general noise levels had deteriorated in the past year. These sub-regional residents 
are also the most likely to consider that transport-related noise levels in their local 
area have remained the same. 

Figure 9.14 Whether general and transport-related noise levels have got better or 
worse over the past year, residents by sub-region.  

 
Source: TfL Perceptions of the Travel Environment Survey, July 2010. 
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As shown in Figure 9.15 and similarly to last year, residents of the west and south 
sub-regions were more likely than residents elsewhere to be disturbed by noise from 
air transport, reflecting the locations of Heathrow and Gatwick airports.  Again 
similarly to 2009 residents from the west and central sub-regions were the most 
likely to be disturbed by traffic on the roads, however across all sub-regions this has 
decreased slightly from 2009.  

Figure 9.15 Sleep disturbance caused by noise from transport, residents by sub-
region, 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, July 2010. 

Figure 9.16 shows that residents of central London were significantly more likely to 
say that noise from transport caused sleep disturbance (31 per cent compared to 22 
per cent London-wide). Compared to 2009 there has been a reduction in the number 
of residents of the west sub-region saying that their sleep has been disturbed by 
noise from transport in the past year (42 per cent compared to 46 per cent), however 
of this the number of people who experience sleep disturbance at least once a week 
has slightly increased (24 per cent compared to 23 per cent). 
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Figure 9.16 Frequency of sleep disturbance caused by noise from transport, 
residents by sub-region, 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, July 2010. 
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10. Transport and quality of life: customer satisfaction 
and perception 

10.1 Introduction 
This chapter looks across a range of perception/satisfaction-based indicators relating 
to aspects of the quality of transport in London. Three of these directly service MTS 
Strategic Outcome Indicators, relating to: the perception of journey experience, the 
perception of the urban realm and road user customer satisfaction.  

This material originates from the same suite of surveys that also produce similar 
customer satisfaction/perception-based indicators relating to satisfaction with 
crowding on public transport (see section 4.16 of this report), and perception of 
transport-related noise (see section 9.11). 

10.2 Measuring transport and quality of life 
Transport has a fundamental impact on overall ‘quality of life’ as perceived by those 
who travel around the Capital - whether in facilitating ready access to opportunities 
and services, providing an acceptable and safe travel environment, or enhancing the 
built and natural environment. Although ‘quality of life’ may mean different things to 
different people, the Mayor has made it a particular priority to improve the quality of 
Londoners’ overall daily travel experiences. The ‘substantive outcomes’ of these 
policies should be visible, in due course, in the various formal and informal 
performance measures considered elsewhere in this report, for example in more 
reliable journey times on the roads and on public transport. However, these do not 
themselves shed light on the extent to which the enhancements are appropriate for 
Londoners, in terms of their expectations and priorities, and consequently the 
extent to which people actually perceive a contribution from better transport to 
improving their overall quality of life. 

TfL surveys of customer satisfaction and perception 

Customer satisfaction data in this section are derived from a series of established 
TfL surveys exploring satisfaction with public transport and the road network, 
together with a new survey, now in its second year, probing aspects of people’s 
perceptions of journey experience and the urban realm. In all cases, survey 
respondents have been asked to rate their satisfaction with the measure in question 
on a scale from 1 to 10, with 10 representing ‘extremely satisfied’.  

These scores have been converted to a mean score out of 100. TfL has carried out 
customer satisfaction research over many years and has developed an understanding 
of how to interpret these scores, albeit semi-subjective and open to different 
interpretation by different people. TfL’s interpretation, as shown in Table 10.1, 
should therefore be regarded as indicative only. The main interest lies in assessing 
trends in the scores over time, and in comparing scores for one aspect against 
another. 
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Table 10.1 TfL’s Interpretation of customer satisfaction scores. 
Score  Interpretation 
Under 50 Very poor 

50 to 54 Poor 

55 to 64 Fairly poor 

65 to 69 Fair 

70 to 79 Fairly good 

80 to 84 Good 

85 to 89 Very good 

90 or more Excellent 

These surveys provide the data for six MTS Strategic Outcome Indicators, four of 
which are dealt with in this chapter: 

• Public transport customer satisfaction 
• Road user customer satisfaction 
• Perception of journey experience 
• Perception of the urban realm 
• Perception of transport-related noise (section 9.11 of this report) 
• Satisfaction with levels of public transport crowding (section 4.6 of this report). 

10.3 MTS Strategic Outcome Indicator: public transport customer 
satisfaction 

Definition of indicator 

This indicator is derived from customer satisfaction surveys carried out with 
travellers on the major modes of public transport managed by TfL. Survey 
respondents have been asked to rate their overall satisfaction with the service 
provided on a scale of 0 to 10, with 10 being extremely satisfied. Responses have 
been converted to a mean score out of 100 and a composite measure created by 
combining modal results based on the mode share, as shown in Table 10.2.  

Measures of public transport customer satisfaction should be understood alongside 
quantitative measures of the operation of public transport services and satisfaction 
with crowding, as discussed in chapter 4 of this report. 

Value for 2009/10 financial year and comparison with value for 2008/09 

The composite mean score for overall satisfaction of those travelling on the network 
with the operation of the principal public transport modes in London was 79 out of 
100 in 2009/10. This compares to a score of 80 out of 100 in 2008/09. Despite the 
small drop overall, this change cannot be considered significant and is largely 
accounted for by a small drop in the overall satisfaction of bus users, from 80 in 
2008/09 to 79 in 2009/10. In general TfL considers a score of between 70 and 79 in 
satisfaction surveys to be ‘fairly good’. 

Table 10.2 summarises satisfaction with the overall operation of the service for the 
major public transport modes separately and in aggregate. The table also presents 
data on the mode share, used as the basis to produce the composite score. 
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Table 10.2 Summary of customer satisfaction scores and mode share for 
principal public transport modes, 2009/10. 

Mode Overall customer 
satisfaction score 

(out of 100) 

Annual journey 
stages 

(millions) 

Relative weight 
(per cent) 

Bus 79 2,257 65% 
Underground 79 1,065 31% 
DLR 80 69 2% 
Overground 73 35 1% 
Tramlink 86 26 1% 
Total 79 3,452 100% 
Source: TfL modal customer satisfaction surveys; mode share based upon journey stage estimates as shown in Table 2.6 of this 
report. 

Assessment of recent trend 

With only two years of data to compare, it is not yet possible to discern a clear trend 
in the overall level of satisfaction with the major public transport modes in London. 
Nevertheless, the modal scores demonstrate that levels of customer satisfaction 
remain fairly stable across most modes, within a longer term trend of gradual 
improvement.  

10.4 Public transport customer satisfaction 
TfL strives to provide a high quality public transport service, recognising that where 
the experience of travelling is unpleasant, this can affect the day-to-day quality of 
life of London residents, workers and visitors. Making systems easier to use and 
more comfortable will reduce stress and discomfort and improve health, well being 
and quality of life. This section describes aspects of customer satisfaction with the 
most used public transport services in London, specifically buses, Underground and 
Overground rail services, the DLR, and Tramlink. Data relates to surveys carried out 
during 2009/10. 

Customer satisfaction with London bus services 

The mean score for satisfaction with bus journeys in London was 79 out of 100 in 
2009/10. This is considered to be a ‘fairly good’ score. Figure 10.1 shows that 
customer satisfaction has increased at a fairly steady rate over the past decade and 
although there was a small decrease in 2009/10 in relation to the previous year, this 
is not considered to be significant or represent a change in trend. 
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Figure 10.1 Overall satisfaction of bus passengers with their journey, 1998/99 to 
2009/10. 

 
Source: TfL London Buses Customer Satisfaction Surveys, 1998 - 2010. 

As shown in Figure 10.2, which looks at satisfaction with different aspects of bus 
services, bus passengers were most satisfied with staff behaviour and personal 
safety and security. They were least satisfied with bus stations and the value for 
money of the service. These are the same aspects that bus passengers were most 
and least satisfied with in 2008/09, in fact there has been very little change in the 
ranking of the aspects in terms of satisfaction between the most recent two years. 

Figure 10.2 Satisfaction of bus passengers with aspects of their bus journeys. 

 
Source: TfL London Buses Customer Satisfaction Survey 2009/10. 
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Customer satisfaction with London Underground services 

The mean score for satisfaction with Underground journeys in London was 79 out of 
100 in 2009/10. This is consistent with the score for the previous year and is 
equivalent to the highest ever level achieved for satisfaction with London 
Underground services. Figure 10.3 shows overall satisfaction scores for the period 
1998/99 to 2009/10. 

Figure 10.3 Overall satisfaction of Underground passengers with their journey, 
1998/99 to 2009/2010. 

 
Source: TfL London Underground Customer Satisfaction Surveys 1998-2009. 

Figure 10.4 shows satisfaction of Underground passengers with aspects of the 
service. Underground passengers are most satisfied with safety and security (score 
of 84 out of 100). The aspect that Underground passengers were least satisfied with 
was train crowding (score 71 out of 100). There has been very little change in the 
level of satisfaction with different aspects of the service in recent years. However, 
there was a decrease in satisfaction with station staff helpfulness and availability, 
from 78 last year to 75 this year. This is still considered to be a ‘fairly good’ score by 
TfL. 
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Figure 10.4 Satisfaction of London Underground passengers with aspects of their 
journey, 2009/10. 

 
Source: TfL London Underground Customer Satisfaction Survey 2009/2010. 

Customer satisfaction with the DLR 

This is the second year of the DLR continuous customer satisfaction survey. The 
mean score for satisfaction with DLR journeys was 80 out of 100 in 2009/10. This is 
considered a ‘good’ score according to Tfl’s norms, and is similar to the score in the 
previous year (79 out of 100). Note that this is only the second year that the survey 
has been conducted, so changes should be considered indicative only at this stage. 
Figure 10.5 shows that level of satisfaction of passengers is fairly consistent across 
all aspects of the DLR service. 
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Figure 10.5 Satisfaction of DLR passengers with aspects of their journey, 
2009/10. 

 
Source: TfL DLR Customer Satisfaction Survey 2009/2010. 

Customer satisfaction with London Overground services 

The mean score for satisfaction with London Overground journeys in London was 73 
out of 100 in 2009/10; this is considered to be a ‘fairly good’ score. Although there 
has been a small decrease in satisfaction compared to the previous year, this may 
simply reflect normal year-on-year variation in the survey sample or be a reaction to 
the closures for extensive upgrade work in the last year; and it is too early to 
determine any trend. Figure 10.6 shows overall satisfaction with Overground 
journeys between 2006/07 and 2009/10. It shows that over the period since the 
start of the London Overground concession satisfaction levels have increased. The 
current enhancement programme delivers new trains and higher frequency, and this 
is expected to lead to increased customer satisfaction over time. 
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Figure 10.6 Overall satisfaction of Overground passengers with their journey, 
2006/07 to 2009/10. 

 
Source: TfL London Overground Customer Satisfaction Surveys, 2006 - 2010. 

London Overground passengers are more satisfied with the service provided at 
stations than with services on the train or during their journey, although the gap 
between levels of satisfaction with these aspects has reduced over the past year. 

Figure 10.7 Satisfaction of London Overground passengers with aspects of their 
journey, 2009/10. 

 
Source: TfL London Overground Customer Satisfaction Survey 2009/10. 
Note that only respondents who joined their train at a London Overground station are asked about their satisfaction with the 
station 
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Customer satisfaction with London Tramlink services 

The mean score for satisfaction with Tramlink journeys was 86 out of 100 in 2010. 
This is consistent with the score from the previous year and is considered to be ‘very 
good’ according to TfL’s norms. Overall satisfaction scores for the period 2000/01 
to 2009/10 are shown in Figure 10.8.  

Figure 10.8 Overall satisfaction of Tramlink passengers with their journey, 
2000/01 to 2009/10. 

 
Source: TfL Tramlink Customer Satisfaction Surveys 2000 - 2010. 

Satisfaction with different aspects of the Tramlink service is generally very high, with 
scores between 78 and 88 out of 100 as shown in Figure 10.9. The aspect of the 
service passengers are least satisfied with is crowding (78 out of 100) although 
satisfaction has increased from the previous year and is considered by TfL to be 
‘fairly good’. Tramlink passengers were most satisfied with the reliability of the 
journey (88 out of 100, which is the same score as last year), their personal safety 
and security and the condition of facilities (both scoring 87 out of 100). 
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Figure 10.9 Satisfaction of Tramlink passengers with aspects of their journey, 
2009/10. 

 
Source: TfL Tramlink Customer Satisfaction Survey 2009/10. 

10.5 MTS Strategic Outcome Indicator: road user satisfaction 
Definition of indicator 

This indicator is defined as satisfaction of London residents with the operation of 
the Transport for London Road Network (TLRN), including those who travel on key 
Red Routes by car (as driver), bus, cycle, motorcycle, commercial vehicle and as a 
pedestrian. 

A new survey is under development and it is anticipated that data will be published 
in Travel in London report 4. This will be presented alongside contextual data from 
the new and existing TfL surveys. 

10.6 Road user customer satisfaction 
This section describes satisfaction with the operation of the road network in 
London. All data relate to the financial year 2009/10 and are derived from TfL’s 
Street Management Customer Satisfaction Survey. The methodology used is 
consistent with that described in Travel in London report 2. In Travel in London 
report 2 the TLRN customer satisfaction survey was also described. The TLRN 
customer satisfaction survey was not conducted during this financial year so the 
latest customer satisfaction results for the TLRN are those reported in Travel in 
London report 2. 

Satisfaction with the quality of London’s streets and pavements 

Overall, satisfaction with streets and pavements has decreased in the last year 
following a large increase in 2009, as shown in Figure 10.10. The chart seems to 
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show that the results for 2009 were unusually high, and that the results this year 
have normalised back to previous trends. Walkers’ satisfaction with streets and 
pavements seems to be constant since 2007 (with the exception of 2009 being 
unusually high). Cyclists’ satisfaction with streets and pavements has been increasing 
steadily since 2007. However, car users’ satisfaction with streets and pavements has 
decreased since 2008. 

Figure 10.10 Overall satisfaction with streets and pavements, by road user type, 
London residents, 2006/07-2009/10. 

 
Source: TfL Streets Management Customer Satisfaction Survey 2007 - 2010. 

Figure 10.11 shows the satisfaction of London residents with aspects of streets and 
pavements. It is evident that there have been significant reductions in the proportion 
of road users reporting that they are satisfied with both the maintenance of the road 
surfaces and the way road works are managed. This may be linked to the decrease 
seen in car user satisfaction. The severe weather conditions of winter 2009/10 led to 
a reduction in the quality of the road surface across the whole of London which led 
to a higher number of works also being required.  For pedestrian road users, there 
has been a decrease in the proportion saying that they are either ‘very’ or ‘fairly’ 
satisfied with the maintenance of pavement surfaces and a similar decrease in 
satisfaction with the quality of pavements, which may also have been affected by 
the severe weather.  
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Figure 10.11 London residents' satisfaction with aspects of streets and pavements, 
2010. 

 
Source: TfL Streets Management Customer Satisfaction Survey 2010. 

Satisfaction with the travel experience on London’s streets 

Figure 10.12 shows London residents’ satisfaction with aspects of the travel 
experience on London’s streets. There has been little change in the level of 
satisfaction since the previous year. The proportion of respondents reporting that 
they are very or fairly satisfied with the availability of up-to-the-minute information 
about traffic congestion has decreased by four percentage points since the previous 
year to 58 per cent. 
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Figure 10.12 London residents' satisfaction with aspects of the travel experience 
on London's streets, 2010. 

 
Source: TfL Streets Management Customer Satisfaction 2010. 

10.7 MTS Strategic Outcome Indicator: perception of journey experience 
Definition of indicator 

The indicator is defined as the ‘overall level of satisfaction of London residents, on a 
scale of 0 to 10, with travelling in London’. Responses are converted into a mean 
score out of 100. The indicator is derived from TfL’s Perceptions of the Travel 
Environment survey. The survey was carried out in November 2009 and in June/July 
2010, and will be carried out on an annual basis in the summer of each year from 
2011. The survey consists of telephone interviews with a representative sample of 
1,000 London residents selected randomly within each household sampled. 

The indicator should be considered in the light of measures of satisfaction with 
individual modes and with public and road transport overall. Account should also be 
taken of perceptions of journey experience on the respondents’ last journey, which 
tend in these surveys to be more positive than their evaluation of overall journey 
experience. 

Value for 2010 calendar year and comparison with value for 2009 

The mean score for satisfaction with travelling in London was 66 out of 100 in 2010, 
compared to a score of 64 out of 100 in 2009. Despite the slight increase in score, 
the change cannot be considered significant. In general TfL considers a score of 
between 65 and 69 in satisfaction surveys to reflect a ‘fair’ level of satisfaction 
overall. 
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Assessment of recent trend 

The survey providing this indicator was established in 2009 and it is therefore too 
early to draw any conclusions about a trend in the perception of journey experience. 
There has been no significant change in the level of satisfaction between 2009 and 
2010.  

10.8 Perception of journey experience 
The previous sections have considered the experience of travellers on a modal basis. 
However, the experience of travellers on the network is of continual interaction and 
interchange between modes, including public and private transport, walking and 
cycling. This section explores London residents’ perceptions of their overall journey 
experience while travelling in the city. 

Note that modal customer satisfaction surveys are carried out with all travellers on 
that mode, including both residents and non-residents, however the Perceptions of 
the Travel Environment survey only includes London residents. Care should 
therefore be taken in comparing the findings between surveys.  

The methodology used for perception of journey experience has changed slightly 
since Travel in London report 2. Additional qualitative research has been carried out 
to inform the interpretation of the findings of this section. Thirty qualitative in-depth 
interviews were conducted by telephone, among a sample of regular users of 
transport in London and included a mix of bus, Underground and train users, car 
drivers, cyclists and walkers. A new section of the survey has also been included 
looking at journey experience for the most recent journey made. This addresses a 
known issue with these surveys, that customers do not tend to consider car, walking 
and cycling trips when thinking about travel in London (as confirmed by qualitative 
research findings). The rest of the methodology is consistent to that used in Travel in 
London report 2. 

Perception of overall journey experience 

As described above, the mean score for satisfaction with journey experience while 
travelling in London was 66 out of 100, a slight increase from last year (64 out of 
100). Figure 10.13 compares the distribution of scores in 2009 and 2010, on a scale 
of zero to 10. The proportion of Londoners who are very satisfied with travelling in 
London has risen since 2009 (by 3 percentage points). Although this is a statistically 
significant difference, the increase may have been influenced by a seasonal factor as 
the previous year’s study was completed in November, as compared to June this 
year.  
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Figure 10.13 London residents' satisfaction with journey experience when 
travelling in London, 2008/09 to 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, July 2010. 

Consistent with 2009, London residents commonly mentioned the main modes of 
public transport as being both the ‘most’ and ‘least’ satisfactory aspects of travelling 
in London. Although respondents are asked to consider all elements of travelling 
around London they do tend to focus on public transport even if they are regular car 
users and therefore their experience of public transport, however limited, is likely to 
be the main driver of their score. 

Other than the main public transport modes, the aspects of travel in London that residents 
were most likely to highlight as reasons for satisfaction included: the regularity and frequency 
of services (17 per cent), punctuality of services (6 per cent) and ease and convenience of 
travelling in London (6 per cent).  
 
In terms of the aspects of travel in London that were most often raised as sources of 
dissatisfaction, there has been no significant change since the previous year. The 
aspects of travel that residents most commonly referred to as causes of 
dissatisfaction, other than the main public transport mode, were crowding (17 per 
cent), engineering works (12 per cent), delays and disruptions, the cost of fares and 
congestion on the road network (all 10 per cent) and poor frequency of services (7 
per cent). 

Whether journey experience has got better or worse over the past year 

There was little change in London residents’ perception of the change in journey 
experience over the most recent year. London residents were more likely to say that 
travelling in London has ‘got better’ rather than ‘worse’ over the past year (29 per 
cent compared to 21 per cent) and nearly half considered that the travel experience 
had remained the same (47 per cent). This is consistent with London residents’ 
perception of change when surveyed last year.  
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In particular, those who considered that travelling in London had improved over the 
past year were most likely to say this was because of improvements to the bus 
services (18 per cent), on increased frequency of services (14 per cent) and more 
punctual services (12 per cent). Those who felt travelling in London had worsened 
were most likely to say this was because of overcrowded services (24 per cent), 
delays and disruptions (21 per cent), increased congestion or traffic on the roads (15 
per cent) and the cost of fares and fare increases (13 per cent). 

Perception of most recent journey experience 

This year London residents were asked how satisfied they were with their most 
recent journey experience. The in-depth qualitative research described below shows 
that customers’ perception of journey experience is more influenced by their most 
negative experiences. So, when people are asked about their overall journey 
experience the response is likely to be more negative than when asked about a 
specific journey. Therefore, this question has been included in the survey to give a 
more in-depth understanding of customers’ perception of journey experience. 

The mean score for satisfaction with the most recent journey experience was 72 out 
of 100. This score is considered to be ‘fairly good’ and compares to 66 out of 100 
for satisfaction with overall journey experience. As this is the first year that the 
question has been asked, it is not possible to compare against results from previous 
years. 

When asked which aspects of their most recent journey experience people were 
most satisfied with, the most commonly cited reasons were: that they arrived on 
time (25 per cent), that the roads were clear (12 per cent) and that the journey time 
was short (12 per cent). For the aspects of their most recent journey experience that 
people were least satisfied with, the most commonly cited reasons were: 
overcrowded transport (11 per cent), congested roads (11 per cent), and poor 
punctuality (9 per cent). 

London residents whose main mode of transport for their last journey was walking 
were significantly more likely to be very satisfied compared to those whose main 
mode was the Underground, bus, train or car. London residents whose journey was 
under three miles and took place at the weekend were also significantly more likely 
than average to be very satisfied with their recent journey experience. 
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Figure 10.14 London residents' satisfaction with most recent journey experience 
when travelling in London, 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, July 2010 

Understanding the journey experience responses 

There appear to be three main influences on the memories customers use to assess 
their experience when travelling in London; their initial impression of the London 
transport network when they first used it, their most recent journey experience and 
significant events which were unusual or had knock-on effects. 

Customers form an initial impression of the London transport network when they 
first use it, and then tend to notice changes from this first use. For example, 
dissatisfaction with prices appears to stem from respondents who have lived in 
London for many years and have experienced increases in price over a long period 
without any perceived equivalent change in the service provided compared to their 
first impressions. Also, when expectations have been created, customers are more 
likely to notice and remember things which reinforce them. 

Overall satisfaction scores seem to be based on relatively recent experiences and 
respondents tend not to think further back than two years. Respondents also seem 
more likely to remember a negative experience which had a significant knock-on 
impact to the rest of their day, for example, making them late for work or increasing 
their stress when already late. This in turn has a perhaps disproportionate negative 
impact on overall levels of satisfaction. Conversely, respondents are far more likely 
to be satisfied when taking journeys in a relaxed mindset and for leisure purposes 
where punctuality is less important. 

Although respondents are asked to consider all elements of travelling around 
London when rating their overall satisfaction with journey experience in the city the 
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tendency is to focus on public transport even for regular car users. Respondents’ 
experience of their most commonly used form of public transport is largely driving 
their level of satisfaction with overall journey experience. 

For all modes of transport, the price of travel is not always included in initial views 
on satisfaction, though it can become a strong driver of negative satisfaction if the 
condition of services is felt to be negative.  

Overall journey experience across the London sub-regions 

There is not a significant difference in the level of satisfaction with overall journey 
experience across the sub-regions, shown in Figure 10.15, or in the aspects of 
journey experience driving satisfaction. The charts below show satisfaction based on 
the residents of each sub-region. 

Figure 10.15 Satisfaction with journey experience when travelling in London, 
residents by sub-region, 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, July 2010. 

Residents of the east sub-region were more likely to state that travel in London has 
improved over the past year (35 per cent compared to 24 to 29 per cent for the 
other sub-regions); this could be due to the opening of the East London line in May 
2010.  The Perceptions of Travel Environment Survey was conducted in June 2010 
when the opening of the line would have been fresh in respondents’ minds. 
Residents of the north sub-region were more likely to state that travel in London has 
worsened in the last year (28 per cent compared to 16 to 26 per cent). 
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10.9 MTS Strategic Outcome Indicator: perception of the urban realm 
Definition of indicator 

The indicator is defined as the ‘level of satisfaction of London residents, on a scale 
of zero to 10, with the quality of streets, pavements and public spaces in the area 
where they live’. Responses are converted into a mean score out of 100. The 
indicator is derived from TfL’s Perceptions of the Travel Environment survey, 
described above.  

Value for 2010 calendar year and comparison with value for 2009 

The mean score for satisfaction with the quality of streets, pavements and public 
spaces in London was 64 out of 100 in 2010, compared to a score of 63 out of 100 
in 2009. Despite the slight increase in score, the change cannot be considered 
significant. In general TfL considers a score of between 55 and 64 in satisfaction 
surveys to be ‘fairly poor’. 

Assessment of recent trend 

The survey providing this indicator was established in 2009 and it is therefore too 
early to draw any conclusions about a trend in the perception of the urban realm. 
There was no significant change in the level of satisfaction between 2009 and 2010.  

10.10 Perception of the urban realm 
The transport network forms a large part of London’s urban realm - roads, streets, 
and stations are all a part of the urban landscape and their design and maintenance 
affect the look and feel of the Capital. High-quality public spaces can bring 
communities and people together, encourage physical activity and recreation, 
restore a sense of pride in an area and attract businesses and jobs. Improving 
London’s street scene is a core Mayoral priority, encompassing major initiatives such 
as at Exhibition Road in South Kensington, together with the development of an 
effective wayfinding system, and design and maintenance principles that can be 
rolled out city-wide.  

This section explores London residents’ perceptions of streets, pavements and 
public spaces in their local area. Background information is presented to describe 
which aspects of the urban realm residents are most satisfied with, as well as 
whether these have got better or worse in the past year, and why. Results are 
presented for London as a whole and for each of the London sub-regions. 

Perception of streets, pavements and public spaces 

As described above, the mean score for satisfaction with the quality of streets, 
pavements and public spaces for 2010 was 64 out of 100, a slight improvement on 
the 2009 score of 63 out of 100. Figure 10.16 shows the distribution of scores, on a 
scale of zero to 10 for 2009 and 2010. 
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Figure 10.16 London residents’ perception of streets, pavements and public 
spaces in their local area, 2009 and 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, November 2009 and July 2010. 

Perception of aspects of the urban realm 

As shown in Figure 10.17, the aspects of the urban realm that London residents 
were most satisfied with in their local area were the ease of wayfinding when walking 
(mean score 8.1) and personal safety when walking during the day (mean score 8.0). 
This could be related to the roll out of schemes such as Legible London.  
Conversely, the aspects respondents were least satisfied with were the condition of 
streets for cycling (mean score 5.8) and personal safety when walking at night (mean 
score 6.5). 
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Figure 10.17 London residents’ mean satisfaction scores for aspects of the urban 
realm in local area, 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, July 2010. 

Perception of the urban realm across the London sub-regions 

Figure 10.18 shows levels of satisfaction with the quality of the urban realm by 
residents of each London sub-region. Residents of the central and west sub-regions 
were most satisfied (mean score of 6.5) and residents of the north sub-region the 
least satisfied (mean score of 6.2). Compared to 2009, there has been no significant 
change in the level of satisfaction across London as a whole or in the sub-regions. 

Across most sub-regions around 7 in 10 respondents think that the quality of the 
urban realm has improved or remained the same over the past year. However, 
despite no significant change in overall satisfaction scores, the proportion of 
respondents who feel that the quality of urban realm has got worse in the last year 
has increased in all sub-regions, especially north.  

Residents of the central sub-region remain the most positive, with nearly 1 in 4 
stating that the quality of the urban realm has improved over the past year, and 
nearly half believing that it has remained the same. 
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Figure 10.18 Perception of streets, pavements and public spaces in local area, 
residents by sub-region, 2010. 

 
Source: TfL Perceptions of the Travel Environment Survey, July 2010. 
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11. Spotlight on the Year of Cycling 
11.1 Introduction and context 
This chapter presents an early insight into the impacts of the Barclays Cycle Hire and 
Barclays Cycle Superhighways schemes, launched in summer 2010. 

A cycling revolution is underway in London. The Mayor believes that cycling can 
bring significant social, environmental, health and financial benefits to London and is 
determined to turn London into a cyclised city. Consequently, he has set a target to 
deliver a 400 per cent increase (from 2001) in the number of cycle trips and a 5 per 
cent mode share for cycling by 2026. The Mayor declared 2010 the Year of Cycling; 
throughout the year, a wide range of interventions to improve conditions for cyclists 
and to raise the profile of cycling in London have been delivered.  

In particular, the summer of 2010 saw the launch of two major schemes for cyclists: 
Barclays Cycle Hire for trips within central London and the first two Barclays Cycle 
Superhighways, designed to provide an attractive alternative for commuters from 
Inner to central London.  

11.2 Key features and trends 
Year of Cycling: Barclays Cycle Hire 

• Barclays Cycle Hire was launched in July 2010 for members, and currently 
comprises approximately 5,000 bicycles and 350 docking stations, spread across 
45 square kilometres in the centre of London. 

• In total, more than 100,000 people have signed up as members of the scheme, 
making an average of around 20,000 journeys on the bicycles every day. More 
than 1.7 million journeys had been completed by 19 November 2010. 

• Most of those using Barclays Cycle Hire do so regularly, with eight in ten using 
the scheme at least once a week and two in ten using the scheme five days a 
week or more. 

• Barclays Cycle Hire has attracted people who were not previously cycling in 
London, many of whom have now started to cycle frequently; six in ten scheme 
users surveyed in September and October 2010 had taken up cycling in the last 
three months. 

• The most common reason for hiring a bicycle was to travel to and from work and 
the majority of trips are made on a weekday and during peak periods. Most trips 
are between 10 and 30 minutes in length. 

• Respondents were asked what purpose they travelled for most recently by 
Barclays Cycle Hire bicycle, and then to describe the trip they had made most 
recently for that purpose. Most selected a weekday commute trip. Just over half 
said that they travelled all the way by Barclays Cycle Hire bicycle; of those who 
were making a multi-modal journey, 63 per cent had also travelled by train.  

• Respondents were asked how they would have travelled for their selected trip 
before the introduction of Barclays Cycle Hire. Six in ten trips made by Barclays 
Cycle Hire bicycles have replaced a public transport trip, primarily Underground 
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(35 per cent) and bus (23 per cent), and 4 per cent have replaced a trip by car or 
taxi. 

• The most popular reasons for using the scheme were that it was quicker, 
healthier and more convenient than the previous mode. 

• Barclays Cycle Hire users were, most usually, white men aged 25 to 44 on a high 
household income. Around seven in ten are London residents, with the majority 
of the remainder commuting to London for work purposes. It would be expected 
that visitors and tourists will be more likely to use the scheme after the 
introduction of casual use. 

Year of Cycling: Barclays Cycle Superhighways 

• The first two pilot Barclays Cycle Superhighways were launched in July 2010. 
These were route 3 (CS3), along the A13 from Barking to Tower Gateway, and 
route 7 (CS7), along the A24 from Merton to the City. Early results suggest an 
average increase of 24 per cent in cycle flows along these routes, based upon 
cycle counts carried out before and after the introduction of the scheme. 

• Research carried out with people living near the Barclays Cycle Superhighways 
and who made trips along the corridor by any mode found that 34 per cent of 
non-cyclists had started to cycle on the Barclays Cycle Superhighways. Of those 
who had cycled on the corridor since July 2010, more than half said that they 
had increased the amount they cycle on the routes of the Barclays Cycle 
Superhighways.  

• More than four in ten cyclists on the corridor said that they had also increased 
the amount they cycle elsewhere in London, and around three in ten had 
purchased a bicycle or cycle equipment since the launch of the Barclays Cycle 
Superhighways. 

• The majority of those travelling on the Barclays Cycle Superhighways are 
frequent cyclists who use the route regularly, with more than half of those 
surveyed cycling on the routes at least five days a week. 

• More than eight in ten trips on the Barclays Cycle Superhighways are made for 
commuting purposes, with the majority of the remainder made for social and 
leisure purposes. On both routes, most respondents travelled less than 10 
minutes before joining the Barclays Cycle Superhighways and typically 10 
minutes onwards from the Barclays Cycle Superhighway to their final destination. 
The average time spent travelling on the route was 17 minutes for CS3 and 21 
minutes for CS7, providing average end-to-end journey times of 38 minutes for 
CS3 and 40 minutes for CS7. 

• Those surveyed whilst cycling on the route were asked to consider the journey 
they were making at that time and to describe any changes they had made to 
that journey since the introduction of the Barclays Cycle Superhighways. On 
route CS3, 28 per cent of respondents had switched to cycling their trip, 
including 14 per cent who had previously made the trip by another mode and 14 
per cent who were making a new trip. On route CS7, 20 per cent of respondents 
had switched to cycling their trip, including 8 per cent who had previously made 
the trip by another mode and 12 per cent who were making a new trip. 
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• Those who had switched to cycling from another mode stated that the main 
reasons for doing so were to improve fitness, save money and because the 
journey is more pleasant. The aspects of the route that had encouraged them to 
switch were the directness to their destination, the visibility of the blue road 
markings, the quality of the road surface and the number of other cyclists on the 
route. 

• 21 per cent of those cycling on CS3 and 13 per cent on route CS7 said that they 
had changed their route to include the Barclays Cycle Superhighway. The main 
reasons for doing so were that they felt safer, the route was quicker and more 
pleasant, and that it was less congested. Again, the aspects of the route that had 
encouraged them to switch were the directness to their destination, the visibility 
of the blue road markings, the quality of the road surface and the lack of 
obstructions on the route. 

• Cyclists on the Barclays Cycle Superhighways identified benefits to their feeling 
of safety whilst travelling (80 per cent on route CS3 and 74 per cent on route CS7 
felt safer) and the predictability and reliability of their journeys (78 per cent on 
route CS3 and 61 per cent on route CS7 saw an improvement). They also tended 
to agree that the Barclays Cycle Superhighways help London feel like “a city for 
cycling”. 

• Barclays Cycle Superhighways users were typically young (80 per cent aged 25 to 
44), white (84 per cent CS3, 89 per cent CS7) men (77 per cent), who are in 
employment (70 per cent) and with a moderate to high household income (41 per 
cent CS3, 54 per cent CS7 over £50,000 per year). This is similar to the profile of 
cyclists across London as a whole. 

11.3 Year of Cycling: Barclays Cycle Hire 
Background to Barclays Cycle Hire 

Barclays Cycle Hire expands the opportunities for short cycling trips in London. 
Launched in July 2010 for members, the scheme currently comprises approximately 
5,000 bicycles and 350 docking stations, spread across 45 square kilometres 
stretching west to east from Kensington and Chelsea to Tower Hamlets and north to 
south from Islington to Lambeth. The scheme operates 24 hours a day, 365 days a 
year. Daily (24 hour), seven day and annual memberships are available, accompanied 
by a pricing structure which encourages the use of Barclays Cycle Hire for short 
cycling trips by offering the first 30 minutes of hire free of usage charges.  

In total, more than 100,000 people have signed up as members of the scheme, 
making an average of around 20,000 journeys on the bicycles every day. More than 
1.7 million journeys had been completed by 19 November 2010. 

Research has been carried out with people who have used Barclays Cycle Hire, 
exploring their experiences of the scheme and its impact on their attitudes and travel 
behaviour. The survey was carried out online in autumn 2010 with a sample of more 
than 3,500 members, all of whom had used the scheme at least once. Not all 
respondents were asked all questions. This section describes the results of the 
research in terms of the nature of trips being made by Barclays Cycle Hire bicycle, 
the profile of those making them, and the impact of the scheme on travel behaviour 
choices. 
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Frequency of travel by Barclays Cycle Hire bicycle 

Most of those surveyed were using Barclays Cycle Hire regularly, with eight in ten 
using the scheme at least once a week including two in ten who were using the 
scheme at least five times a week. Two thirds typically hire a bicycle twice a day on 
days that they use the scheme. 

The aims of Barclays Cycle Hire are to improve access to bicycles in central London 
and encourage the use of the bicycle for short trips. It aims to make cycling 
appealing to those who are not currently choosing to cycle. In this, the scheme 
appears to have succeeded; six in ten of the registered users who responded to the 
survey had only started cycling in London in the past three months and more than 
half never cycle in London on their own bicycle. A key appeal is for people who work 
in London but are not residents; a quarter of those who had taken up cycling in the 
last three months live outside London in the South East of England. 

Only around a quarter of scheme users are frequent cyclists in London (using a 
private bicycle) and, interestingly, the more experienced London cyclists tend to use 
the scheme less frequently than those new to cycling. Only a third of those who 
started cycling in London more than six months ago use the scheme three times a 
week or more, compared to 56 per cent of those who have started cycling within the 
past six months. A similar pattern of results is seen according to whether the person 
is resident in London, with non-Londoners using the scheme more frequently than 
Londoners. It may be the case that some respondents are existing cyclists in their 
local area, but new to cycling in London. Four in ten people using the scheme three 
days a week or more only started cycling in London in the last month.  

These results may suggest that many experienced cyclists signed up to the scheme 
out of interest, wanting to ‘try it out’ rather than looking to make a significant 
change; whereas non-cyclists and those working in central London found that the 
scheme provided them with a new transport option and have changed their routine 
travel behaviour accordingly. This is also reflected in the finding that, when asked 
about a recent trip, only 5 per cent of respondents said that they would previously 
have made the trip using their own bicycle. 

Characteristics of travel by Barclays Cycle Hire bicycle 

The most popular times to hire a bicycle were in the weekday morning and evening 
peaks (56 per cent and 62 per cent respectively) and most users hire a bicycle for 
between 10 and 30 minutes at a time (88 per cent). 

The most common reason for hiring a bicycle was to travel to and from work, with 
two thirds of survey respondents using the scheme for this purpose. Figure 11.1 
shows the types of trips made using a Barclays Cycle Hire bicycle. 
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 Figure 11.1 Journey purpose of travel by Barclays Cycle Hire bicycle. 

 
Base: 3,754 respondents. 
Source: Barclays Cycle Hire Behaviour Change and Customer Satisfaction Survey, TfL 2010. 

When asked what journey purpose they travel for most frequently using a Barclays 
Cycle Hire bicycle, 58 per cent of respondents stated that they cycle most 
frequently to commute to and from work (see Figure 11.2). 
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Figure 11.2 Most frequent journey purpose for travel by Barclays Cycle Hire 
bicycle. 

 
Base: 1,350 respondents. 
Source: Barclays Cycle Hire Behaviour Change and Customer Satisfaction Survey, TfL 2010. 

Selected respondents were asked to consider the most recent trip made for this 
purpose - the purpose they travel for most frequently. Given the predominance of 
commuting and travel on employer’s business, it is unsurprising that 86 per cent of 
trips selected were made on a weekday and 60 per cent in either the morning or 
evening peak periods. Most users were travelling on their own (90 per cent) and hired 
a bicycle for less than half an hour (96 per cent), with the most common duration 
being 10 to 20 minutes (44 per cent). 

Just over half the respondents said that they travelled all the way by Barclays Cycle 
Hire bicycle (54 per cent), with the remainder using the Hire bicycle as part of a 
longer journey by another mode. Of those making a multi-modal journey, the most 
popular mode used was train (63 per cent, see Figure 11.3); in total, around three in 
ten of those using Barclays Cycle Hire had travelled by train as part of their journey. 
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Figure 11.3 Modes in addition to Barclays Cycle Hire bicycle used for selected 
journey by Barclays Cycle Hire. 

 
Base: 1,350 respondents. 
Source: Barclays Cycle Hire Behaviour Change and Customer Satisfaction Survey, TfL 2010. 

Around six in ten respondents make their selected trip at least once a week by 
Barclays Cycle Hire bicycle and slightly fewer make the trip at least once a week by 
other modes. Thirteen per cent were making the trip by Barclays Cycle Hire bicycle 
for the first time, and 11 per cent now never make the trip by any other mode.  

Travel behaviour change as a result of the introduction of Barclays Cycle Hire 

Respondents were asked how they would have travelled for their selected trip 
before the introduction of Barclays Cycle Hire. One per cent of respondents were 
making the trip for the first time and were therefore excluded from the analysis. 
Figure 11.4 shows the main mode of transport used to make the trip prior to the 
introduction of Barclays Cycle Hire. Six in ten trips made by Barclays Cycle Hire 
bicycle have replaced a public transport trip, primarily Underground (35 per cent) and 
bus (23 per cent), 4 per cent have replaced a trip by car or taxi, and 34 per cent have 
replaced a walk or existing cycle trip. 
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Figure 11.4 Mode of transport used for selected journey prior to the introduction 
of Barclays Cycle Hire. 

 
Base: 1,350 respondents. 
Source: Barclays Cycle Hire Behaviour Change and Customer Satisfaction Survey, TfL 2010. 

Respondents were asked why they had chosen to change from travelling by their 
previous mode to travelling by Barclays Cycle Hire bicycle, and their main reason for 
doing so. Figure 11.5 shows that the most commonly selected reasons for changing 
were that their journey was quicker (67 per cent), because cycling is a healthier 
option (62 per cent), and that cycling is more convenient (44 per cent). 
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Figure 11.5 Reasons for switching mode of transport for selected journey to 
Barclays Cycle Hire bicycle 

 
Base: 1,350 respondents. 
Source: Barclays Cycle Hire Behaviour Change and Customer Satisfaction Survey, TfL 2010. 
Note: Reasons selected by less than 1% of respondents are excluded from the graph. 

Profile of Barclays Cycle Hire users 

Cyclists tend to be white male young professionals, and the profile of Barclays Cycle 
Hire users is fairly typical of this: 

• 68 per cent of scheme users are aged between 25 and 44. Relatively few young 
people were using the scheme in comparison with the profile of cyclists across 
London. 

• Three quarters of those using the scheme are men. In comparison, across 
London around seven in ten cycle trips are made by men. 

• 88 per cent of scheme users are of White British, Irish or other White ethnic 
origin. Around a third of London residents are from ethnic minority backgrounds 
and they are less likely to cycle: 71 per cent never cycle, compared to 57 per 
cent of white Londoners. 

• Six in ten scheme users have a household income over £50,000 per year, 
compared to around a quarter of London residents, and only 5 per cent of users 
have a low household income of less than £20,000 per year, compared to four in 
ten London residents. 

More than six in ten of those who took part in the survey were London residents, 
with the majority of the remainder commuting into London to work from elsewhere 
in the UK. 
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It is notable that women, residents of the South East of England (outside London) 
and to some extent people from ethnic minorities were more likely to be new to 
cycling in London and to have taken up cycling in the last month. It could be 
expected that ‘casual use’, offering one-off access without the need to register in 
advance, would appeal to a broader segment of the population. Further research will 
be carried out after the introduction of casual use to explore this and other 
questions. 

Access to a bicycle for Barclays Cycle Hire users 

Barclays Cycle Hire scheme users were somewhat more likely than the general 
population of London to have a bicycle within their household. Around four in ten 
London residents have access to a bicycle, compared to seven in ten Barclays Cycle 
Hire scheme users. Frequent users were less likely to have a bicycle in their 
household than infrequent users, and a third of those using the scheme at least once 
a week do not own a bike. Six per cent of scheme users had bought a bicycle in the 
last month. 

Summary: Barclays Cycle Hire 

Barclays Cycle Hire has delivered an average of 20,000 cycle journeys a day, the vast 
majority of which were not previously cycled. Two thirds of ten trips made by 
Barclays Cycle Hire bicycle would previously have been made by a mechanised 
mode. The scheme has encouraged new people to give cycling in London a try, and 
many have become frequent cyclists as a result of the scheme. There is evidence of 
wider benefits arising from the scheme, with many of those new to cycling saying 
that they have bought a bike for their private use as a result of using the scheme. 
The most popular reasons for using the scheme were that that it was quicker, 
healthier and more convenient than their previous mode. 

The scheme has recently been expanded to allow casual use (without membership) 
and further research will be carried out to understand the impact of this upon usage 
patterns and the profile of users. This will be reported in future Travel in London 
reports. 

11.4 Year of Cycling: Barclays Cycle Superhighways 
Background to the Barclays Cycle Superhighways pilot routes 

The Barclays Cycle Superhighways programme will deliver 12 radial routes providing 
cyclists with a safer, faster, more direct and continuous way of getting into central 
London. The Barclays Cycle Superhighways offer a package of highway 
improvements and supporting measures designed to break down the barriers that 
stop people cycling.  

The first two pilot routes, Cycle Superhighway 3 (CS3), along the A13 from Barking to 
Tower Gateway, and Cycle Superhighway 7 (CS7), along the A24 from Merton to the 
City, opened in July 2010. The two routes deliver 40 kilometres of new or improved 
cycle lanes, 94 new or improved advanced stop lines at least five metres deep and 
39 roadside safety mirrors. Early results from both routes suggest an overall increase 
of 24 per cent in cycle flows, based upon cycle counts carried out before and after 
the introduction of the scheme. 

Research has been carried out with people in the target market for the two pilot 
Barclays Cycle Superhighways, defined as those resident within 1.5km of either route 
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and who travel (by any mode) along the corridor for at least 1km. Eighteen per cent 
of those initially contacted in the first wave of the research did not cycle on the 
route or make a suitable trip, and were therefore not included in the survey sample. 
Respondents were surveyed before and after the introduction of the Barclays Cycle 
Superhighways in order to understand usage and responses to the Superhighways 
and, for those who had cycled along the Barclays Cycle Superhighways, their 
experiences of using the routes. The survey was carried out online and by telephone 
in early summer and autumn 2010. A total of 904 respondents took part in wave one 
of the survey and 506 in wave two.  

Additional research has been carried out with those who have cycled on the 
Superhighways. A survey was conducted online with cyclists recruited at the 
roadside whilst making a trip on one of the Barclays Cycle Superhighways. In total, 
501 cyclists took part in the survey, which explored travel behaviour, attitudes and 
experiences of using the routes. Of the respondents to this survey, 200 had cycled 
on Barclays Cycle Superhighway 3, and 301 on Cycle Superhighway 7. 

This section summarises the initial findings of both research elements in terms of 
the nature of trips being made on the Barclays Cycle Superhighways, the profile of 
those making them, and the impact of the scheme on travel behaviour choices for 
scheme users and the target market. 

Impact of the Barclays Cycle Superhighways on the travel behaviour of the target market 

Research with the target market for the Barclays Cycle Superhighways found that 34 
per cent of those who had been categorised as a ‘potential cyclist’ in the first wave 
of the survey, carried out before the introduction of the routes, had started to cycle 
on the Barclays Cycle Superhighways by the second wave of the survey. ‘Potential 
cyclists’ were defined as those who make a trip along the general route of the 
Barclays Cycle Superhighways by a mode other than bicycle. Note that the ‘potential 
cyclists’ as defined in this research had not indicated any particular propensity or 
willingness to start cycling for their trip along the Barclays Cycle Superhighway 
corridor. 

Overall, the proportion of those in the target market who said that they cycled at 
least once a week rose from 46 per cent in wave one to 53 per cent in wave two of 
the survey, and the proportion of those who said they never cycled more than 
halved, falling from 25 per cent to 12 per cent (see Figure 11.6).  
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Figure 11.6 Overall frequency of cycling in London, target market before and after 
launch of Barclays Cycle Superhighways. 

 
Base: Wave 1: 904 respondents and Wave 2: 506 respondents. 
Source: Barclay Cycle Superhighways Target Market Survey Waves One and Two, TfL 2010. 

Wider benefits of the scheme for those cycling on the route, including those cycling 
previously and those who had started to cycle since the launch of the Barclays Cycle 
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• 52 per cent had increased the amount they cycle on their local Barclays Cycle 
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• 43 per cent had increased the amount they cycle elsewhere. 

Both routes saw a significant increase in the proportion of the target market who 
said that they cycled on the route. 

• On route CS3, 36 per cent of respondents cycled on the route for 1 kilometre or 
more prior to the introduction of the Barclays Cycle Superhighway, and 50 per 
cent did so afterwards. This is an increase of 14 percentage points, representing 
growth of 39 per cent. (Base: Wave 1: 429, Wave 2: 222). 
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more prior to the introduction of the Barclays Cycle Superhighway, and 59 per 
cent did so afterwards. This is an increase of 16 percentage points, representing 
growth of 37 per cent. (Base: Wave 1: 475, Wave 2: 284). 
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It is important to recognise that there is always some ‘churn’ in travel behaviour; 7 
per cent of those who had been cycling on the route in wave one were no longer 
doing so, and similarly it is reasonable to presume that a small proportion of those 
who had started cycling may have done so regardless of the introduction of the 
scheme. Nevertheless, the survey data provides good evidence of a significant 
overall net gain in the proportion of the target market who were cycling on the 
Barclays Cycle Superhighways and across London. 

Characteristics of cycle travel on the Barclays Cycle Superhighways 

The vast majority of those surveyed whilst travelling on the Barclays Cycle 
Superhighways were frequent cyclists who use the routes regularly. Nearly all those 
surveyed travelling on the Barclays Cycle Superhighways do so at least once a week 
(96 per cent CS3, 97 per cent CS7) and more than half do so at least five times a 
week (55 per cent CS3, 54 per cent CS7). One third of those surveyed never use 
another mode than cycle to travel along the corridor. 

In total, it is estimated that around 83 per cent of cycle journeys on route CS3, and 
86 per cent of cycle journeys on CS7 are for commuting purposes, with the majority 
of the remainder taking place for social purposes and to meet friends and family 
(Figure 11.7). Around half of those surveyed only use the Barclays Cycle 
Superhighway for one trip purpose (generally to commute to and from work) but the 
remainder do cycle for other purposes along the corridor, mainly for socialising, 
shopping and leisure purposes. 

Figure 11.7 Purpose of trips on the Barclays Cycle Superhighways. 

 
Base: CS7: 301respondents and CS3: 200 respondents. 
Source: Barclays Cycle Superhighways Scheme Users Survey, TfL 2010. 
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Description of most recent trip made on the Barclays Cycle Superhighways 

Respondents were asked to describe the journey they were making when recruited 
to take part in the survey. As the recruitment was focussed on weekday trips 
inbound to central London, this was reflected in the responses. 

The large majority of those recruited at the roadside whilst cycling on the Barclays 
Cycle Superhighways were commuting to or from work. Reflecting the habitual 
nature of travel to work, a similar proportion made the trip at least once a week and 
around half made the trip at least five days a week. Those living along the inner part 
of the route tended to make their journey more frequently than those living along 
the outer portion of the route. Given that the average journey length for those in the 
outer area was longer, it may be that those with further to travel, and therefore 
required to exert themselves more, tend to cycle on some days of the week and use 
an alternative mode on other days. 

Most respondents had travelled for less than 10 minutes before they joined the 
Barclays Cycle Superhighways and for a similar amount of time after leaving the 
Barclays Cycle Superhighway to reach their final destination. The average time spent 
travelling on the Barclays Cycle Superhighway was 17 minutes for CS3 and 21 
minutes for CS7. The average time spent travelling for the whole journey, including 
time spent travelling to and from the Barclays Cycle Superhighway, was 39 minutes. 
Figure 11.8 shows the access, egress and on-route journey times for both routes. 

Figure 11.8 Access, on-route and egress journey times for cyclists on CS3 and 
CS7. 

 
Base: CS7: 301respondents and CS3: 200 respondents. 
Source: Barclays Cycle Superhighways Scheme Users Survey, TfL 2010. 
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The first two pilot routes, Barclays Cycle Superhighway 3 (CS3), along the A13 from 
Barking to Tower Gateway, and Barclays Cycle Superhighway 7 (CS7), along the A24 
from Merton to the City, opened in July 2010. 

The most popular access and egress points for each route were: 

• Barclays Cycle Superhighway 3 (A13 from Barking to Tower Gateway): 

o The most popular access points for route CS3 were Westferry DLR station 
and the junction of Cable Street and Butcher Row, accounting for 46 per 
cent of the total. 

o The vast majority of cyclists exited the route to travel on to their final 
destination at Tower Gateway (78 per cent), the end of the Superhighway 
route. 

• Barclays Cycle Superhighway 7 (A24 from Merton to the City): 

o The most popular access points for route CS7 were in the Clapham area, 
with the access points at Clapham South, Common and North 
Underground stations accounting for 38 per cent of the total. 

o Only 38 per cent of those cycling on route CS7 travelled to Southwark 
Bridge, the end of the route, with 45 per cent leaving the route south of 
the river between Oval and Elephant and Cast Underground stations. 

Travel behaviour change on the Barclays Cycle Superhighways 

Respondents were asked to consider the journey they were making when recruited 
to take part in the survey and describe any changes they had made to that journey 
since the introduction of Barclays Cycle Superhighways, and the reasons for that 
change.  

The majority of those surveyed had sometimes or always cycled the journey prior to 
the introduction of the Barclays Cycle Superhighways (72 per cent on CS3 and 80 per 
cent on CS7). On route CS3, the total shift to cycle was 28 per cent, encompassing 
14 per cent who had previously made the trip by another mode, and 14 per cent who 
were making a new trip. On route CS7, the total shift to cycle was 20 per cent, 
encompassing 8 per cent who had previously made the trip by another mode, and 12 
per cent who were making a new trip. Furthermore, 21 per cent of those cycling on 
CS3 and 13 per cent of those cycling on CS7 said that they had used a different 
route prior to the introduction of the Barclays Cycle Superhighways. 

Those cycling on the Barclays Cycle Superhighways were able to identify wider 
benefits of the scheme. Around one in ten had been encouraged to buy a new bike 
and more had bought cycle equipment as a direct result of the introduction of the 
scheme. Fifty-eight per cent of those cycling on CS3 and 41 per cent of those cycling 
on CS7 said that they were cycling more on the Barclays Cycle Superhighway routes, 
and 33 per cent on CS3 and 21 per cent on CS7 said that they were cycling more 
elsewhere. 

Reasons for changing mode to cycle on the Barclays Cycle Superhighways 

Respondents who had switched to cycling from an alternative mode were asked 
what had prompted them to do so. Figure 11.9 shows that the main reasons for 
change were to improve fitness, to save money and because the journey is more 
pleasant. Some said that they had been prompted to change because they were 
already using the route to cycle some journeys. 
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Figure 11.9 Reasons for changing mode to cycle on the Barclays Cycle 
Superhighways. 

 
Base: all who changed mode on CS7: 95 respondents and CS3: 93 respondents. 
Source: Barclays Cycle Superhighways Scheme Users Survey, TfL 2010. 

When asked which aspects of the route had most encouraged them to give cycling a 
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Figure 11.10 Aspects of the route that encouraged those changing mode to cycle 
on the Barclays Cycle Superhighways. 

 
Base: all who changed mode on CS7: 95 respondents and CS3: 93 respondents. 
Source: Barclays Cycle Superhighways Scheme Users Survey, TfL 2010. 

Reasons for changing route to cycle on the Barclays Cycle Superhighways 

Respondents who had changed route to cycle on the Barclays Cycle Superhighways 
for their trip were also asked what had prompted them to do so. Figure 11.11 shows 
that the main reasons for change were that they felt safer, that the route was quicker 
and more pleasant, and that it was less congested. Again, some said that they had 
been prompted to change because they were already using the route to cycle some 
journeys. 
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Figure 11.11 Reasons for changing route to cycle on the Barclays Cycle 
Superhighways. 

 
Base: all who changed route on CS7: 51 respondents and CS3: 58 respondents. 
Source: Barclays Cycle Superhighways Scheme Users Survey, TfL 2010. 

When asked which aspects of the Barclays Cycle Superhighway had most 
encouraged them to change route, the directness of the route to their destination, 
the visibility of the blue markings, the quality of the road surface and the lack of 
obstructions on the route were the most popular choices (see Figure 11.12). 
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Figure 11.12 Aspects of the route that encouraged those changing route to cycle 
on the Barclays Cycle Superhighways. 

 
Base: all who changed route on CS7: 51 respondents and CS3: 58 respondents. 
Source: Barclays Cycle Superhighways Scheme Users Survey, TfL 2010. 

Benefits of Barclays Cycle Superhighways 

The vast majority of those cycling on the Barclays Cycle Superhighways agreed that 
the routes improve safety for cyclists – 80 per cent of those travelling on route CS3 
and 74 per cent of those travelling on route CS7. Most felt that the blue road 
surfacing had improved their feeling of safety (60 per cent) or made no difference (31 
per cent). 

Roadside mirrors have been installed along the Barclays Cycle Superhighways to 
provide lorry drivers with a better view of cyclists who may be in their blind spot 
when waiting at a junction, with the goal of reducing collisions between lorries and 
cyclists. Research with LGV drivers found reasonable levels of awareness of the 
mirrors and most respondents said that they believed the mirrors would change the 
way they used junctions and would improve safety for cyclists. Amongst the 501 
cyclists surveyed whilst travelling on the routes, around a quarter had noticed the 
mirrors and, of this group, most said that the roadside mirrors had improved (37 per 
cent) or made no difference to (56 per cent) their feeling of safety. 

Further benefits identified by cyclists using the Barclays Cycle Superhighways were: 

• 78 per cent of those travelling on route CS3 and 61 per cent of those using CS7 
agreed that the Barclays Cycle Superhighways have improved the predictability 
and reliability of their journeys. 

• Around eight in ten agreed that the Barclays Cycle Superhighways help London 
feel like a “city for cycling”. 
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Profile of Barclays Cycle Superhighways cyclists 

Most of those surveyed cycling on the two pilot Barclays Cycle Superhighways were 
young (80 per cent were aged 25 to 44 across both routes), male (77 per cent), and in 
employment (94 per cent). In comparison, around half of London residents are aged 
25 to 44, half are male and 69 per cent of those aged 16 to 64 are in employment. 

There were some differences in the profiles of those cycling on each of the two 
routes. On CS7, in south London, cyclists were more likely to be White British and 
less likely to be of other white or ethnic minority origin (see Figure 11.13). 

 

Figure 11.13 Barclays Cycle Superhighway cyclists by ethnic origin. 

 
Base: CS7: 301 respondents and CS3: 200 respondents. 
Source: Barclays Cycle Superhighways Scheme Users Survey, TfL 2010. 

Cyclists on CS7 had a higher average household income than those on CS3. Fifty-
four per cent of those cycling on route CS7 had an annual household income over 
£50,000 per year, compared to 41 per cent on route CS3. Only 7 per cent of those 
cycling on route CS7 and 4 per cent on route CS3 had a household income lower 
than £20,000 per year, compared to around 40 per cent of London households in 
total. Research with the target market found that those who had cycled on the route 
were more likely to have a high household income (over £50,000 per year) than those 
who had not cycled (27 per cent compared to 20 per cent).  

In general, those travelling on the Barclays Cycle Superhighways had low levels of car 
use and high levels of cycle and public transport use, although car ownership levels 
were higher amongst those living further away from the centre of London. 
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Access to a bicycle and bicycle facilities 

Of those cycling on the Barclays Cycle Superhighways, more than half store their 
bicycle within their home, with most of the remainder storing their bicycle in a 
garage, shed or garden. At work, most have access to secure cycle parking and 
showers (around eight in ten for both facilities) and over half have access to lockers 
or storage facilities. Around one in ten said their employer was participating in other 
Barclays Cycle Superhighways initiatives such as the provision of training, 
maintenance and the display of promotional material. 

Summary: Barclays Cycle Superhighways 

The first two pilot Barclays Cycle Superhighways launched in July 2010. These were 
Barclays Cycle Superhighway 3 (CS3), along the A13 from Barking to Tower Gateway, 
and Barclays Cycle Superhighway 7 (CS7), along the A24 from Merton to the City. 
Early results suggest an increase of 24 per cent in average cycle flows, based upon 
cycle counts carried out before and after the introduction of the scheme. The vast 
majority of trips are for commuting purposes, although cyclists are using the route at 
other times and for other purposes as well. 

The Barclays Cycle Superhighways have also encouraged new cyclists onto the 
routes: 28 per cent of those cycling on CS3 and 20 per cent of those cycling on CS7 
had started cycling on the route as a result of the launch of the Barclays Cycle 
Superhighways, and more cyclists had switched route to travel on the Barclays Cycle 
Superhighways. The aspects of the route considered most influential in encouraging 
use were the directness to their destination, the visibility of the blue road markings 
and the quality of the road surface. Those who were new to cycling saw benefits to 
health, cost and the quality of their journey, whilst those who had switched route 
found their journey safer and more enjoyable. People who were cycling on the 
Barclays Cycle Superhighways prior to launch have experienced an increase in the 
quality of their journey experience and are generally very supportive of the scheme; 
some have increased the amount they travel on the routes. More than three quarters 
said that the Barclays Cycle Superhighways had improved safety for cyclists. 

Wider benefits were seen amongst the target market, a third of whom had started 
cycling on the routes and many of whom had also increased the amount they cycle 
elsewhere in London. The wider cycling economy can be seen to be benefitting from 
the scheme as around three in ten of those cycling on the route had purchased a 
bicycle or cycle equipment since the launch. 
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12. Spotlight on London’s Low Emission Zone 
12.1 Introduction 
This chapter looks at the impacts of the London Low Emission Zone (LEZ) scheme, 
providing a perspective from the viewpoint of nearly three years since the 
introduction of the first phase of the scheme in February 2008. It updates material 
previously presented in TfL’s Baseline Monitoring Report for the scheme, which was 
published in July 2008 (see www.tfl.gov.uk/Lezlondon).  

12.2 Summary of scheme and key developments 
The London LEZ seeks to contribute to improved air quality by discouraging the 
individually most polluting heavier diesel vehicles from operating in Greater London. 
It does this by setting minimum emissions standards for particulate matter, in terms 
of ‘Euro’ emissions classes, for these types of vehicle. A substantial daily charge, set 
so as to be an effective deterrent, must be paid if an operator wishes to operate a 
non-compliant vehicle in the zone.  

The LEZ targets emissions of particulate matter (PM10 and PM2.5) - the pollutant in 
London of most immediate concern in terms of adverse health impacts and 
London’s ability to meet limit values for air pollution. The scheme is part of a 
package of measures to help tackle air pollution and move London towards 
compliance with national and European air quality objectives. 

Scheme operation, compliance and impact on vehicle fleet 

• The first two phases of the scheme were introduced during 2008 without 
significant operational problems, and all elements of the scheme continue to 
function effectively. The scheme operates 24 hours a day, 365 days per year, and 
covers Greater London. 

• Consistently high levels of vehicle compliance with the requirements of the 
scheme are being achieved. Typically, 98 per cent of heavy goods vehicles 
(regulated by phase 1 of the scheme) and 96 per cent of medium goods vehicles 
(regulated by phase 2) are compliant on a daily basis - this reflecting near 100 per 
cent compliance for practical purposes, allowing for a limited number of exempt 
and evading vehicles and the actual kilometres operated by these vehicles. 

• These high levels of compliance reflect a substantial shift in the ‘Euro Class’ 
composition of the heavy vehicle fleet. Operation of dirtier vehicles in the lower 
Euro emissions classes have been virtually eliminated, as operators have 
upgraded to vehicles that meet (or in many cases exceed) the basic minimum 
requirements for the scheme.  

• These shifts in the emissions profile of goods vehicles operating in London have 
led to substantial savings in emissions of Particulate Matter PM10, this being 
particularly critical to London’s projected ability to meet the limit values for PM10 
by the extended compliance date of 2011, as set out in the Mayor’s Air Quality 
Strategy. Importantly, the savings from the scheme effectively and differentially 
target the most harmful components of PM10 to health - PM2.5 and Black Carbon. 

• These shifts have also led to overall savings in emissions of NOx at the London-
wide level, which should contribute to reduced concentrations of NO2, a 
pollutant of concern for reasons of public health and also subject to limit values 
that is still some way from being achieved near to roads in London. 
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Emissions savings 

• It is estimated, based on observed data, that the scheme has directly produced 
savings of 28 tonnes of PM10, 26 tonnes of PM2.5 (the most harmful portion of 
PM10), and 529 tonnes of NOx. These savings are on a ‘whole-year-equivalent’ 
basis for the first two phases of the scheme, and relate to the year 2008. These 
savings are comparable to those forecast by TfL prior to the introduction of the 
scheme.  

• For PM10 they represent a 3.6 per cent saving of road traffic exhaust emissions, 
and a 1.9 per cent saving of total road traffic PM10 emissions in London. For 
PM2.5, they represent a 3.7 per cent saving of road traffic exhaust emissions, and 
a 2.4 per cent reduction to total road traffic emissions in London. For NOx they 
reflect a 2 per cent saving of total road traffic exhaust emissions. Again, these 
figures relate to 2008, on a ‘whole year’ basis, and reflect the implementation of 
both phases 1 and 2 of the scheme. 

• These values exclude the dramatic reductions to particulate emissions from the 
TfL bus fleet achieved separately but as part of wider efforts to improve air 
quality in London (these vehicles are included in phase 2 of the LEZ scheme).  

• All TfL’s buses were brought to (at least) a minimum state of compliance with 
the requirements of the scheme well ahead of the scheme implementation date. 
Tailpipe exhaust emissions of PM10 from TfL’s buses have reduced by around 90 
per cent since year 2000, despite a 32 per cent increase in vehicle kilometres 
operated.  

Impacts on air quality 

• In terms of concentrations of key pollutants in the atmosphere, these emissions 
savings translate through to estimated (modelled) average savings of 0.03 
micrograms of PM10 on an annual average basis. This value is however an average 
across the whole of Greater London, little of which is located close to busy 
roads and is not therefore very meaningful in isolation. 

• More relevant is the achieved concentration reductions in the more heavily-
polluted locations, which can reach up to 0.5 micrograms for PM10. In this way, 
LEZ delivers benefits at those areas that are most in need, reflecting the relative 
importance of emissions from diesel vehicles at these locations.  

• Furthermore, because the daily mean exceedence value (the limit value that is 
most challenging to meet in London) is very sensitive to small changes in average 
concentrations, these ‘targeted’ reductions are crucial for London’s projected 
ability to achieve compliance with the limit value by the extended compliance 
date of 2011, as projected by both the GLA in the Mayor’s Air Quality Strategy 
and in the UK’s recent time extension notification application to the European 
Commission. 

• The position with NOx/NO2 is more complicated, as it is now widely recognised 
that certain pollution abatement devices - designed to reduce emissions of 
particulate matter - can have an adverse impact on direct emissions of Nitrogen 
Dioxide (NO2). Thus, although the LEZ scheme results in significant overall 
savings to NOx emissions, these do not directly feed through to reduced out-
turn concentrations of NO2, particularly close to the roadside.  

• Nevertheless, the scheme is estimated to have reduced average concentrations 
of NO2 across London by 0.12 micrograms, with peak reductions of up to 0.16 
micrograms, these largest reductions being found some small distance away 
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from major roads, rather than immediately adjacent to the road itself (reflecting 
NOx/NO2 conversion dynamics in the vicinity of the road centreline). 

• Although valuable in view of London’s need to achieve the limit value for NO2 as 
soon as possible (pending an expected UK application to the European 
Commission for a time extension until 2015) much greater reductions are 
required. Future developments to the LEZ scheme are therefore proposed to 
target NO2 concentrations more specifically (with additional co-benefits for 
particulate) for which improvements to both vehicle/abatement technology and 
its certification as part of a national framework are important prerequisites.  

• Despite the relatively small absolute magnitude of these concentration 
reductions overall, LEZ targets savings where they are most needed, most readily 
feasible, most effective, and at the pollutants of most immediate health and 
regulatory concern. 

The LEZ scheme and measured air quality 

• Because of the high ‘background’ variability inherent in the measurement of 
ambient air quality trends, and the multiplicity of other factors affecting air 
quality, which incidentally includes many other local, national and international 
air quality improvement initiatives all operating at the same time, it is not yet 
possible to quantify definitively a ‘LEZ effect’ component of general air quality 
trends. 

• Nevertheless, PM10 concentrations across Greater London have reduced 
considerably over recent years. The latest measurements suggest that London is 
likely to comply successfully with the limit value for PM10 by 2011, and LEZ will 
have played an important part in making this possible. 

• This trend of reducing PM10 has also been seen in other UK urban areas. These 
areas will also have benefitted indirectly from the improvement to vehicle fleets 
arising from the London scheme, and will have experienced - broadly - the same 
air quality benefits from non-scheme initiatives, as well as trends in regional 
climate, which particularly affect PM10 concentrations.  

• Trends in NO2 concentrations have, in recent years, failed to respond to 
reductions in NOx emissions - average concentrations in 2009 in London were 
not dissimilar from those of 2004. This has also been seen more widely outside 
London and across Europe, and is thought to reflect the increased emission of 
‘primary NO2’ from newer diesel-engined vehicles and abatement equipment 
designed to reduce emissions of PM10. 

• To identify a ‘scheme specific’ impact on ambient concentrations in London, 
therefore, it is necessary to look beyond the overall regional trends and mass-
based measurements at specific features that may reflect a ‘signal’ that reflects 
the various stages of the LEZ scheme. 

• One such indicator is trends in Black Carbon - a component of particulate matter 
that, in urban areas, is closely analogous to PM2.5, and which arises almost 
exclusively from diesel vehicle exhaust (ie it is a good reflection of emissions 
trends for vehicles in-scope for LEZ). 

• This is not routinely monitored in London, but at the two sites where 
concentrations are monitored, both immediately adjacent to busy roads, the 
trends are highly suggestive of beneficial impacts – reflecting the trend in vehicle 
compliance with the scheme.  
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• The particular significance of this is that Black Carbon is recognised as one of the 
most toxic components of particulate matter - and the observed reductions of 
(typically) between 40 and 50 per cent, between mid 2006 and end 2009, in 
significant part from the scheme, reflect a substantial and beneficial change to 
the ‘toxicity level’ of particulate emissions, even if the small particle mass 
involved is not immediately recognisable in the overall PM10 (mass-based) trends. 

12.3 Background to the scheme 
Contribution to improving air quality in London 

The London LEZ scheme is designed to reduce the emission of harmful air 
pollutants from the most individually-polluting diesel vehicles on the road and, in 
conjunction with a wider range of air quality improvement initiatives, to help London 
move towards achievement of limit values for air quality. London’s current and 
expected future position in this regard is set out in the Mayor’s Air Quality Strategy, 
from which it is clear that: 

• Compliance with limit values for PM10 by the extended deadline of 2011 is 
achievable, though by a relatively small margin at certain heavily-trafficked 
locations. In part, this position reflects the impact of the earlier phases of the 
LEZ scheme, and looks forward to the introduction of vans and minibuses in the 
scheme from January 2011 (phase 3), together with a tightening of emissions 
standards for phases 1 and 2 of the scheme in 2012 (phase 4). 

• NO2 is still likely to be a significant problem in 2015, the latest possible 
extended date for compliance with the relevant limit value, and concerted action 
is required by a wide range of stakeholders, including Government, if the limit 
values are to be achieved by this extended compliance date. 

• Much of London’s air quality problems reflect road traffic emissions and urban 
density. Although these are certainly not the only factors in determining 
London’s pollution geography (indeed, the majority of PM10 in the air is not 
immediately susceptible to action at the London level), road traffic is a major 
contributor whose emissions can be effectively addressed by Mayoral policy 
initiatives. 

How the scheme works 

The London LEZ works by requiring operators of larger diesel-engined vehicles in 
London to meet minimum emissions standards from certain specified dates. The 
scheme operates 24 hours a day, 365 days per year, and covers the Greater London 
area. The scheme as currently conceived has four ‘phases’, two of which are 
operational. The first phase applied to heavy goods vehicles over 12 tonnes 
maximum gross vehicle weight and was effective from 4 February 2008. The second 
phase of the scheme, affecting buses, coaches and medium or lighter goods vehicles 
of between 3.5 and 12 tonnes maximum gross vehicle weight, came into effect on 7 
July 2008.  

From the date of each individual phase of the scheme, operators of affected vehicles 
in London were required to ensure that their vehicle met the minimum applicable 
‘Euro’ PM emissions standard (Euro III for LEZ phases 1 and 2). If this is not the case, 
then operators of non-exempt vehicles that do not comply with the requirements of 
the scheme are subject to a daily charge of £200 (£100 for vans and minibuses). This 
amount is set so as to encourage operators to take steps to make their vehicles 
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compliant, thereby delivering air quality benefits, rather than to continue to operate 
non-compliant vehicles in London. 

Scheme benefits 

Figure 12.1 shows the general nature of scheme impacts on the emissions 
performance of vehicles operating in London. The scheme works by bringing forward 
the otherwise natural, or ‘background’ process of fleet replacement by vehicle 
operators (reflecting the purchase of newer vehicles on life/economic expiry of their 
existing fleet, which are manufactured to progressively higher Euro PM emissions 
standards). Each phase therefore delivers maximum air quality benefits shortly after 
introduction, the benefits then tapering as natural fleet turnover would otherwise 
have ‘caught up’ with the mandated minimum Euro emission standard. In this way, 
the air quality benefits arising from current phases of the scheme become ‘locked 
in’, and further improvements can be sought through future phases specifying 
progressively higher minimum emissions standards. 

Figure 12.1 General nature of scheme impacts on emissions performance of 
vehicles. 
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Figure 12.2 shows the reduction in emissions to be expected from progressively 
higher Euro emissions standards. Although these values may not necessarily reflect 
‘real-world’ performance, the progressive and (over the complete spectrum) very 
substantial reductions in emissions of PM10 are clear. For example, a Euro 3 HGV can 
be expected to emit 33 per cent less PM10 than an equivalent Euro 2 vehicle, and 75 
per cent less than an equivalent Euro 1 vehicle. 

Figure 12.2 Emissions reductions associated with progressive Euro emissions 
standards. Example based on Class N2 heavy goods vehicles. 
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observed change in concentrations, as established through the 100 or so ambient 
air quality monitoring sites in London.  

• However, these measured air quality trends reflect the aggregate influence of the 
scheme, as well as the multiplicity of non-scheme factors that determine air 
quality in London. Among these, in particular, are the high degree of climatic-
induced variability in prevailing concentrations from year-to-year, and the parallel 
impact of other air pollution reduction measures.   

• This means that it is not generally possible to recognise or quantify, either 
informally or through more rigorous statistical treatment, an attributable change 
in prevailing observed pollution concentrations in London over the short-to-
medium term.  

• However, it can be said with certainty that prevailing concentrations of 
particulate matter in London will be lower than they would otherwise have been 
in the absence of a scheme/phase, by approximately the amount identified by 
the air quality model. 

In this way, the currently-operating phases of the scheme are an important 
contributory factor to London’s projected ability, given the additional measures 
outlined in the Mayor’s Air Quality Strategy, to meet limit values for PM10 in 2011. 
Likewise, they are currently delivering air quality benefits for London and 
contributing to wider goals such as the improvement of public health. 

The following sections set out the latest available information regarding the impacts 
of the first two phases of the scheme, reflecting observed conditions and using new 
data from Automatic Number Plate Reading (ANPR) cameras. 

12.4 Compliance with the requirements of the scheme 
Compliance with the requirements of the first two phases of the scheme is denoted 
by in-scope vehicles operating within Greater London achieving a minimum Euro III 
emissions standard. Vehicles not achieving the required standard (ie Euro II or below) 
are subject to a daily charge, set at a level so as to present an effective economic 
deterrent. Vehicle operators could achieve compliance with the scheme either by (a) 
replacing older vehicles with new or newer ones, being made at that stage to 
emission standards of Euro III or higher; (b) upgrading existing vehicles through fitting 
of pollution abatement devices, such as particulate traps; (c) reorganising their fleet 
so that only cleaner vehicles operate in Greater London, or (d) converting the vehicle 
to use an approved alternative fuel. 

Compliance rates with the scheme 

Figure 12.3 shows the trend in the measured compliance rates for vehicles that are 
in-scope for either phase 1 or phase 2 of the scheme, which became effective in 
February and July 2008 respectively. 
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Figure 12.3 Trend in vehicle compliance (% of vehicles observed in zone) for LEZ 
phases 1 and 2.  

 
Source: TfL 
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Looking at the equivalent trend for vehicles that are in scope for phase 2 of the 
scheme, the essential features of the compliance trend for these vehicles are similar 
to phase 1, with the exception that (a) prevailing ‘shadow compliance’ rates for 
phase 2 were just over 60 per cent one year before the introduction of the scheme, 
somewhat lower than for phase 1 vehicles, and (b) the settled achieved compliance 
rates, of typically between 95 and 96 per cent on a unique vehicle basis, are 
marginally lower than for phase 1. In part, this lower compliance rate reflects a more 
‘captive’ vehicle fleet in the Greater London area for these smaller vehicles, and per-
kilometre compliance rates again show percentage values typically 1 to 2 points 
higher than estimates based on unique vehicles.  

Enforcement of the requirements of the scheme 

These consistently high compliance rates reflect the strong enforcement infrastructure 
associated with the scheme. This involves dedicated ANPR number plate-reading 
enforcement cameras located across the London road network, backed up by a 
database that allows TfL to classify vehicles by their compliance status and a formal 
enforcement process for non-compliance. 

The option of paying a daily charge is intended as something of a 'last resort' for very 
occasional visitors to London whose vehicles are not compliant. Clearly, the level of 
the charge means that for other than very occasional visitors, it is economically rational 
to bring vehicles to a state of compliance with the scheme rather than to pay the 
charge. Recent operational data shows that about 100 individual LEZ charges (for UK 
registered vehicles) were paid per week during 2009. The recent trend is for a very slow 
decrease in this number. Additionally, between 20 and 40 charges for foreign-registered 
vehicles were paid per week, with no clear recent trend. The number of charges paid 
are, as expected, very small in relation to the total number of vehicles in the zone. TfL’s 
income from these charges does not, and is not expected to, cover the immediate 
operational cost of the scheme. 

12.5 Impact on emissions performance of affected vehicle fleets 
TfL measures the emissions performance of vehicles operating in London using number 
plate-reading cameras (ANPR). This is a proven technology that is used (taking full 
account of Data Protection principles) to sample vehicle flows at various points on the 
road network, using Driver and Vehicle Licensing Authority (DVLA) and other data to 
classify observations into Euro emissions classes. LEZ monitoring uses data from a 
statistical sample of 100 cameras, placed so as to be representative of heavy vehicle 
flows in London. 

Phase 1 vehicles example 

The graphics below (Figures 12.4 and 12.5) illustrate the observed changes to the Euro 
emissions class structure of vehicles operating in London, showing the detail of how 
these overall compliance rates are being achieved. Each graphic has two bars. The left 
hand bar in each case reflects a ‘business-as-usual’ scenario for end 2008 assuming no 
scheme. This has been derived from national estimates of vehicle stock, modified in 
certain respects to account for specific conditions in London. In other words, it is a 
revised ‘base’ scenario to that used originally to forecast the impacts of the scheme. It 
is partially based on newly-available camera observations that have been used to 
update the national fleet profiles for London, and therefore differs in certain respects 
from previous TfL estimates of the ‘base case’ for the scheme. The right-hand bar 
shows actual camera-based observations of vehicles, again for the end of 2008, 



12. Spotlight on London’s Low Emission Zone 
 

256      Travel in London, Report 3 

reflecting kilometres driven, with vehicles classified according to the ‘Business Rules’ 
applied by TfL to determine compliance with the scheme. This inter alia classifies 
vehicles by Euro emissions class, including details of how vehicles comply with the 
scheme (such as retrofitting of various types of pollution abatement equipment). 

Note that these graphics relate to an ‘end 2008’ position, when operator behaviour in 
respect of both initial phases of the scheme can have been considered to be settled, 
and the difference between ‘with-scheme’ and ‘without-scheme’ cases would be close 
to (but not at) the maximum. In this latter respect, although compliance rates with the 
scheme are maximised, in the ‘no-scheme’ case, natural fleet turnover between the 
start and end of 2008 would have continued to improve ‘shadow compliance’ rates in 
the absence of the scheme, by up to about 3 to 4 percentage points. This analysis 
therefore tends to somewhat understate the true ‘attributable’ impact of the scheme. 

Looking firstly at Figure 12.4 (for heavy articulated goods vehicles), fleet profile 
measurements suggest that in the absence of a scheme approximately 13 per cent of 
these vehicles operating in London at the end of 2008 would not have been compliant 
(ie of Euro II emissions class or lower). The observed profile with the scheme in 
operation shows that non-compliance has fallen to about 3 per cent, consistent with 
the overall compliance rate (see section 12.4 of this report). 

Figure 12.4 LEZ phase 1 - before/after Euro Class profile of vehicles in London. 
Articulated goods vehicles (>12 tonnes weight).  

 
Source: Kings College Environmental Research Group, based on data from TfL.  

In this case, the graphic suggests that to a large extent most of the transformation 
has resulted from operators upgrading from former Euro II vehicles or below to Euro 
III, with little evidence of ‘trading up’ to higher Euro classes. However, it is necessary 
to recognise that the two scenarios show equivalent cross-sectional ‘out-turn’ views 
at the same point in time - they do not therefore, of themselves, allow examination 
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of ‘routes to compliance’ over a longer time-period (ie the different paths by which 
individual vehicles became compliant). 

Figure 12.5 LEZ phase 1 - before/after Euro Class profile of vehicles in London. 
Rigid goods vehicles (>12 tonnes weight).  

 
Source: Kings College Environmental Research Group, based on data from TfL.  

Figure 12.5 shows the equivalent view for heavy rigid goods vehicles. The picture is 
broadly similar to that for articulated vehicles, although the ‘shadow compliance’ 
rate is just under 80 per cent, meaning that one-fifth of these vehicles operating in 
London would not have been compliant at the end of 2008 in the absence of a 
scheme. Achieved compliance rates at the end of 2008 were approximately 97 per 
cent, and here there is more evidence of a shift from vehicles of Euro Class II and 
below to newer vehicles in (particularly) Euro emissions class IV. 

12.6 Impacts on emissions 
Consideration of the observed fleet changes above leads directly to estimates of the 
impact of the scheme on pollutant emissions. This is achieved using the London 
Atmospheric Emissions Inventory, a well-established tool for air quality assessment 
in London. In particular, this assessment uses the latest version of the inventory, 
calibrated to the end of 2008. 
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Headline emissions impacts 

Table 12.1 summarises the ‘headline’ results in terms of emissions savings directly 
attributable to the scheme (bottom three rows).  

Table 12.1 Emissions of key pollutants for 2008 based on LEZ scenarios for 
Greater London area (tonnes per annum). Road traffic emissions only. 

Scenario NOx NO2 CO2 Total 
PM10 

Exhaust 
PM10 

Total 
PM2.5 

Exhaust 
PM2.5 

Base case - No LEZ 26,227 4,401 7,279,780 1,498 778 1,073 695 
Observed LEZ phase 1 25,890 4,460 7,281,584 1,483 763 1,059 681 
Observed LEZ phase 2 26,035 4,458 7,282,219 1,485 765 1,061 683 
LEZ phase 1 impact  -337 59 1,804 -15 -15 -14 -14 
LEZ phase 2 impact  -192 57 2,439 -13 -13 -12 -12 
LEZ phase 1&2 impact  -529 116 4,243 -28 -28 -26 -26 
Source: Kings College Environmental Research Group, based on data from Tfl..  

Reducing emissions of particulate matter is the primary objective of phases 1 and 2 
of the scheme. In brief: 

• 1,498 tonnes of PM10 would have been emitted from road traffic in 2008 in the 
absence of LEZ. About 48 per cent of this ‘road traffic’ PM10 arose from tyre and 
brake wear as opposed to the vehicle exhaust, and as such this component is not 
able to be reduced by the LEZ scheme. Of the remaining 52 per cent, or 778 
tonnes, LEZ phases 1 and 2 (combined) resulted in an attributable saving of 28 
tonnes (or 3.6 per cent).  

• PM2.5 is a sub-set of PM10, reflecting the finer fraction of particles. Particles in 
this size range are more closely associated with diesel vehicle exhaust, and are 
thought to be more harmful to health as they have the ability to penetrate more 
deeply into the airways and are chemically more toxic.  

• 1,073 tonnes of PM2.5 would have been emitted from road traffic in 2008 in the 
absence of the LEZ. About 35 per cent of this arose from tyre and brake wear 
and is therefore not able to be reduced by the LEZ scheme. Of the remaining 65 
per cent, or 695 tonnes, LEZ phases 1 and 2 (combined) resulted in an 
attributable saving of 26 tonnes (or 3.7 per cent). These values, for the PM2.5 

component, are subsumed in the total for PM10 (ie PM10 mass includes PM2.5). 

In terms of the impact of the scheme on emissions of other pollutants: 

• 26,227 tonnes of NOx would have been emitted from road traffic in Greater 
London in 2008 in the absence of the LEZ. All of this arose from vehicle exhaust. 
LEZ phases 1 and 2 (combined) resulted in attributable savings of 529 tonnes, or 
2 per cent. 

• The scheme is not designed or expected to reduce emissions of CO2, and the 
modelling suggests a neutral effect overall. 

The tonnages and tonnage savings shown in Table 12.1 relate to the GLA area only. 
The beneficial effects of LEZ extend well beyond this area, and indeed operate on a 
national scale, as operators whose vehicles were brought to a state of compliance 
for the London scheme travel more widely on the national road network. 
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A note about TfL’s bus fleet 

TfL buses are included in phase 2 of the scheme. However, improvements to the 
emissions performance of the TfL bus fleet primarily reflects the wider set of policy 
initiatives by the Mayor and TfL to improve air quality in London. So, the TfL bus 
fleet met the LEZ emission standard of Euro III well ahead of the actual 
implementation date of the scheme. The savings of PM10 from these actions are 
therefore not captured in the modelling work described above, which looks at an end 
of 2008 scenario, although they are, at least in part, additional ‘attributable’ benefits 
from the scheme itself. 

Figure 12.6 shows the trend in exhaust emissions (only) of PM10 from the TfL bus 
fleet from year 2001 to 2009 – a much longer period than that of specific interest for 
LEZ impacts. Exhaust emissions of PM10 from TfL buses have dropped by around 90 
per cent – from about 140 tonnes in 2000 to about 14 tonnes in 2009 – this is 
despite the approximate 33 per cent increase in bus vehicle kilometres operated 
over this period. The trend of reduction was both substantial and continuous up to 
2006, reflecting the retrofit of all Euro II and Euro III buses with particulate traps. 
More recent years have seen a slight increase in total emissions, albeit from a much-
reduced total, reflecting the progressive expansion of the bus network over this 
period (see also section 4.11 of this report). 

Figure 12.6 Particulate emissions from TfL’s bus fleet (tailpipe exhaust emissions 
only). 

 
Source: TfL buses.  
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Relationship to TfL’s projections for the scheme 

The reductions set out above reflect TfL’s latest assessment of the impact of the 
scheme on emissions. They show reductions comparable to those previously 
forecast by TfL for the scheme, but since both the ‘base’ and ‘scheme’ cases have 
been updated to reflect new observed data and emissions factors, and an updated 
version of the LAEI has been used, the details of the calculations differ in several 
respects from those previously published by TfL. The emission reductions, although 
small in absolute terms, are a crucial factor in London’s projected ability to meet the 
limit value for PM10 by the extended compliance date of 2011, alongside all other 
policies set out in the Mayor’s strategies.  

12.7 Impacts on concentrations of key pollutants in the atmosphere 
As demonstrated above, the LEZ scheme reduces emissions of harmful pollutants 
to air. All other things being equal, these reduced emissions will feed through to 
reduced concentrations of pollutants in the air that people breathe. In other words, 
the air in London is cleaner, because of the LEZ, than it would otherwise be were 
there no LEZ. 

Detecting and attributing an impact from the scheme 

Demonstrating this robustly, using observed concentration data, and quantifying the 
extent to which the scheme itself is responsible for the overall observed change 
presents many challenges. Some of the more important are: 

• Natural climatic and seasonal variability mean that a relatively long-run dataset is 
required so that these can be statistically accounted for. 

• There are no ideal spatial or temporal analogues, or ‘controls’ against which air 
quality trends in London can be compared, given London’s size and uniqueness 
and the confounding effect of variations in climate between cities. 

• There are many factors affecting air quality - most of which are wholly 
independent of the scheme, and some of which are potentially confounding, 
such as increased primary NO2 from PM10 abatement devices (see also below). 

So, it is necessary to use a variety of methods in combination to begin to quantify 
the attributable impact of the scheme on observed pollutant concentrations in 
London. 

Modelled impact of air quality change from scheme 

It is possible to use an air quality model to quantify the reduction in pollutant 
concentrations attributable to the scheme, based on the disaggregate emissions 
estimates discussed above. As with the emissions estimate, the use of a model 
allows all other variables to be held constant, so that equivalent scenarios 
with/without the scheme can be compared, and the attributable scheme impact 
quantified. 

Figure 12.7 shows the estimated reduction in annual average concentrations of PM10 
across Greater London, reflecting implementation of phases 1 and 2 of the LEZ 
scheme. The map shows that the whole of the Greater London area experiences a 
benefit - albeit small in many locations. As might be expected, higher reductions are 
associated with the road network, particularly towards central London. Indeed, the 
reduction close to busy roads in central London is many times the average impact - 
an important feature that is further described below. To put these values in context, 
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representative annual mean PM10 concentrations in London in 2008 ranged from 
about 20 micrograms (Outer London) to between 30 and 35 micrograms (central 
London). 

Figure 12.7 Impact of phases 1 and 2 of LEZ scheme on concentrations of PM10. 
Reductions attributable to scheme, micrograms, 2008 annual mean 
concentrations. 

 
Source: Transport for London, based on data from Kings College Environmental Research Group.  

Receptor-based analysis of concentration reduction from scheme 

The scheme impact can also be represented in terms of site-specific concentration 
reductions attributable to the scheme, which draws out the much greater beneficial 
impact of the scheme at locations with the poorest air quality, as shown by Figure 
12.8. Here, the blue dots represent individual air quality monitoring sites within 
London, ranked according to the prevailing ambient concentrations (X axis) and the 
modelled reduction in PM10 concentration (annual average, micrograms - Y axis) at 
each site that is, directly attributable from the modelling, to the first two phases of 
the LEZ scheme.  

The black horizontal bar shows the average concentration reduction across the 
Greater London land area, most of which is of course not in close proximity to major 
roads. It is immediately apparent that reductions at most sites are considerably in 
excess of the London average, with those at particularly polluted sites, such as 
Marylebone Road, exceeding the average by a factor of 15 or more. Sites showing 
reductions less than the London average are ‘background’ type sites, generally not 
directly influenced by major roads. 
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Figure 12.8 Reduction in annual average PM10 concentration from phases 1 and 2 
of LEZ at individual air quality monitoring sites. 2008 annual average, 
micrograms. 

 
Source: Transport for London, based on data from Kings College Environmental Research Group.  

Looking at these results, it is clear that LEZ delivers the greatest improvement where 
it is most needed - and in this sense it is a policy that is effectively targeted to the 
problem that it seeks to ameliorate. 

Ambient pollution concentration trends 

General trends in concentrations of key pollutants across London were described in 
section 9.9 of this report. Figure 12.9 shows a more disaggregate analysis of PM10 
trends, looking a site groupings and timescales of particular interest from the point 
of view of assessing scheme impacts. Lines in black/grey show trends for, 
respectively, Inner and Outer London roadside and background sites, grouped to 
show an average trend. Lines in other colours superimposed on these relate to 
specific individual enhanced LEZ monitoring sites. These are sites that lie adjacent to 
busy roads that have been specifically enhanced with additional equipment for the 
LEZ monitoring work.  

Bearing in mind that LEZ should affect air quality across the whole of Greater 
London, and also the commentary on general trends already given in section 9.9, the 
general trend, direction and magnitude of change at enhanced monitoring sites is 
similar to that at the London-wide level. There is no clear evidence of a differential 
change, or reduction in PM10 concentrations, at these sites. Also, as would be 
expected, trends at individual sites tend to show greater variability than trends 
averaged across several sites. 
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Figure 12.9 Trend in measured PM10 concentrations. Index value, January 2005 = 
1.00. Overall London trends (black/grey) and trend at LEZ enhanced 
monitoring sites (other colours). 

 
Source: Transport for London, based on data from Kings College Environmental Research Group.  

Nevertheless, the LEZ scheme has always been part of a package of measures to 
tackle poor air quality in London. PM10 concentrations across London have indeed 
reduced significantly in recent years, such that most of London is now very close to 
meeting the limit value in 2011, and LEZ will have played a significant part in this 
achievement. It is however not readily possible to disaggregate the extent to which 
the first two phases of LEZ, alongside other interventions, taken forward at the 
local, national and EU level, and extraneous factors, such as climatic variation, are 
proportionately responsible for this aggregate change. 

PM10 - source apportionment and chemical speciation 

It is, however, possible to look a little more deeply at the details of trends at specific 
air quality monitoring sites that are likely to show a relatively high ‘impact signal’ 
from the scheme. This analysis reveals some encouraging changes - particularly in 
respect of the most harmful components of particulate matter - Black Carbon and 
PM2.5. Black Carbon is the portion of particulate matter most closely correlated with 
adverse health effects. It can be used as a good indicator of emissions from diesel-
fuelled road vehicles as there are no significant natural sources. Furthermore, the 
large majority of the emission is in the finer (PM2.5) size fraction, which has the 
potential to penetrate more deeply into the human airways. However, because it 
consists mostly of very fine particles, a significant reduction to emissions of Black 
Carbon will not necessarily show up as large reductions to mass-based measures of 
PM10, which is the key metric for establishing compliance with limit values. 
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As part of the LEZ monitoring work, five air quality monitoring sites that were 
located close to busy roads with comparatively high goods vehicle flows were 
supplemented with additional measurement equipment, including two 
aethalometers to measure Black Carbon (the only two operational devices at the 
time in London). Measurements from these sites, over the period June 2006 to 
January 2010, were subject to a ‘meteorological normalisation’ procedure that 
attempted to remove variability attributable to climatic variation from the trend. A 
second statistical procedure attempted to remove, so far as possible, the influence 
of variability from non-local pollution sources. This left a trend that would reflect, so 
far as possible, changes in emissions from the adjacent road. 

Table 12.2 shows the degree of change in ‘local normalised’ concentrations of 
pollutants of interest at the five modified monitoring sites. At most sites, the change 
in concentration over the review period was not statistically significant, ie was within 
the bounds of uncertainty given the analysis method. However, concentrations of 
Black Carbon, PM2.5 and NOx decreased significantly at the Brent North Circular 
(A406) site. Concentrations of Black Carbon also decreased by 27 per cent at the 
Tower Hamlets (Blackwall A12) site. Both of these sites are adjacent to six-lane 
roads carrying high flows of goods vehicles. Conversely, concentrations of PM2.5 
increased at the Hackney (Old Street) site, which is unexpected given the prevailing 
trend and seems to reflect specific local factors.  
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Table 12.2 Difference in ‘local normalised’ mean pollutant concentrations at five 
roadside monitoring sites. 20 months prior to and 22 months post 
implementation of LEZ phase 1.  

Pollutant/Units Site(1) 
Mean difference 
in concentration 

before/after(2) 

Percentage 
change(3) 

 
Black Carbon (ugm-3)  

 
Brent 4 (North Circular) 

 
-6.9 

 
-42% 

Black Carbon (ugm-3)  Tower Hamlets 4 (A12) -2.4 -27% 

PM2.5 (ugm-3) Brent 4 (North Circular) -2.6 -30% 

PM2.5 (ugm-3) Greenwich 8 -0.7 -6% 

PM2.5 (ugm-3) Hackney 6 +1.2 +40% 

PM2.5 (ugm-3) Marylebone Road -0.3 -3% 

PM2.5 (ugm-3) Tower Hamlets 4 (A12) +1.0 +18% 

PM10 (ugm-3) Brent 4 (North Circular) -1.6 -10% 

PM10 (ugm-3) Greenwich 8 +1.1 +6% 

PM10 (ugm-3) Hackney 6 -0.6 -9% 

PM10 (ugm-3) Marylebone Road +0.7 +5% 

PM10 (ugm-3) Tower Hamlets 4 (A12) +2.6 +24% 

NOx (ugm-3) Brent 4 (North Circular) -65.9 -24% 
NOx (ugm-3) Greenwich 8 -12.8 -5% 
NOx (ugm-3) Hackney 6 -6.1 -7% 
NOx (ugm-3) Marylebone Road -11.2 -4% 

Source: Kings College London, Environmental Research Group. 
1. Full site details and data are available through the London Air Quality Network website 
(www.londonair.org.uk/london/asp/default.asp?la_id=&showbulletins=&width=1280) 
2. Comparing a period of 20 months before implementation of phase 1 of the scheme, in February 2008, with a period of 22 
months following introduction of phase 1 of the scheme. 
3. Figures in bold denote that the differences are statistically significant. 

Reductions in Black Carbon concentrations 

Figure 12.10 shows a longitudinal trend for Black Carbon at both the Brent North 
Circular and Tower Hamlets A12 sites. At Brent North Circular, it is seen that 
concentrations decrease relatively rapidly up to the implementation date of phase 1 
of the scheme in February 2008, and then continue to decrease, albeit at a much 
slower rate. The pattern at Tower Hamlets A12 is similar. These trends broadly 
reflect that of the rate of compliance rates of heavier goods vehicles over this period 
(see also Figure 12.3). This gradual, rather than overnight, adaptation to the 
requirements of the scheme is reflected in the Black Carbon trends. Impacts from 
pre-compliance with phase 2, implementation being in July 2008, are overlaid on 
phase 1 trend. 
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Figure 12.10 Weekly mean ‘local normalised’ Black Carbon concentrations at Brent 
(North Circular) monitoring site. June 2006 to November 2009, ugm-3. 

 
Source: Transport for London, based on data from Kings College Environmental Research Group.  

The particular significance of this trend is that Black Carbon is recognised as one of 
the most toxic component of particulate matter. The observed reductions of 
(typically) between 40 and 50 per cent, in significant part from the scheme, therefore 
reflect a substantial and beneficial change to the ‘toxicity level’ of particulate 
emissions, even if the small particle mass involved is not immediately recognisable 
in the overall (mass-based) PM10 trends. 

Further reading 

The Mayor’s Air Quality Strategy for London was published in March 2010. It can be 
found at: www.London.gov.uk. Details of the nature and operation of the London 
LEZ, in particular containing information for vehicle operators and details of benefits 
expected by TfL from the scheme, can be found at: www.tfl.gov.uk/Lezlondon. TfL’s 
Baseline Monitoring Report for the scheme is available at: 
www.tfl.gov.uk/Lezlondon. This sets out the expected impacts of the scheme in 
some detail, and describes how TfL is measuring these. Data and related material 
describing air quality trends in London are available through the London Air Quality 
Network website, at: www.londonair.org.uk. 
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Appendix A - Notes and definitions 
A1 Administrative areas 
Greater London: The area consisting of the 32 London boroughs and the City of 
London, and administered by the Greater London Authority.  

For analysis purposes Greater London is split geographically into Inner and Outer 
London, using the following allocation of boroughs which is the same as that used 
for UK National Statistics by the Office for National Statistics:  

Inner London consists of the London boroughs of Camden, Hackney, 
Hammersmith & Fulham, Haringey, Islington, Kensington & Chelsea, 
Lambeth, Lewisham, Newham, Southwark, Tower Hamlets, Wandsworth, the 
City of Westminster, and the City of London. 

Outer London consists of the London boroughs of Barking & Dagenham, 
Barnet, Bexley, Brent, Bromley, Croydon, Ealing, Enfield, Greenwich, Harrow, 
Havering, Hillingdon, Hounslow, Kingston upon Thames, Merton, Redbridge, 
Richmond upon Thames, Sutton, and Waltham Forest. 

Inner London may be further divided into central London (see below) and the rest of 
Inner London. When both central and Inner London are shown separately in tables or 
figures, it should be understood that results for Inner London exclude central 
London. 

Central London (also known as the Greater London Conurbation Centre or Central 
Statistical Area) is an area roughly rectangular in shape, bounded by Regent’s Park to 
the north, Whitechapel to the east, Elephant & Castle and Vauxhall to the south, and 
Kensington Gardens to the west. It is a larger area than the Central London 
Congestion Charging zone (excluding the Western Extension), and includes the Inner 
Ring Road and Paddington, Marylebone, Euston and King’s Cross rail stations. It is 
equivalent (apart from minor boundary differences) to the Central Activities Zone 
(CAZ), as defined for the London Plan. 

A2 The London sub-regions 
London sub-regions are a useful spatial unit of analysis for transport planning as 
reflected, for example, in TfL’s Sub Regional Plans. TfL’s approach is that sub-
regions have flexible boundaries, and boroughs will be in more than one sub-region 
where that makes sense. For statistical purposes only, in order to ensure that 
journeys are captured only once, sub-regions are defined in this document as the 
following groupings of boroughs: 

Central London sub-region: City of London, and the London boroughs of Camden, 
Islington, Kensington & Chelsea, Lambeth, Southwark and Westminster. 

East London sub-region: The London boroughs of Barking & Dagenham, Bexley, 
Greenwich, Hackney, Havering, Lewisham, Newham, Redbridge and Tower Hamlets. 

North London sub-region: The London boroughs of Barnet, Enfield, Haringey and 
Waltham Forest. 
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South London sub-region: The London boroughs of Bromley, Croydon, Kingston 
upon Thames, Merton, Richmond upon Thames, Sutton and Wandsworth. 

West London sub-region: The London boroughs of Brent, Ealing, Hammersmith & 
Fulham, Harrow, Hillingdon and Hounslow. 

A3 Travel - trips and journey stages 
A trip is defined as a one-way movement from one place to another to achieve a 
single main purpose. Round trips are divided so that the return leg is treated as a 
separate trip. These definitions apply to data from interview surveys such as the 
London Area Transport Survey and the London Travel Demand Survey.  

Trips may be further subdivided into journey stages, the component parts of a trip 
using a single mode of transport between interchanges. Walking is counted as a 
separate mode, but walks within single premises or between platforms at 
interchange stations are not included.  

A4 Mode share 
A single trip may use several methods or modes of transport, which divide the trip 
into its separate stages. In this way, trip rates can be analysed by trip main mode, 
based on distance: the main mode of a trip is the mode on which the greatest 
proportion of the total trip distance is travelled. In Tables 2.1 and 2.4 of the report a 
slightly different definition is used, namely the mode typically used for the longest 
distance part of the trip. 

A5 Trip (or journey) purpose 
The purpose of a trip is defined by the activity at the destination, except when the 
trip is returning home in which case the purpose is defined by the activity at the 
origin. The following purposes are defined: 

Work/commuting - travel to, or from, the respondent’s usual place of work; 

Employer’s business/other work - travel in course of work, or to work at a location 
that is not the respondent’s usual workplace; 

Education - travel as a pupil or student to or from school, college or university; 

Escort education - accompanying a child to, or from, school; 

Shopping and personal business - including shopping and use of services such as 
hairdressers, dry-cleaners, doctors, dentists, banks, solicitors, etc; 

Leisure - travel to, or from, entertainment, sport or social activities; 

Other (including escort) - all purposes not otherwise classified, including 
accompanying or meeting another person if that is the main purpose of the trip.  

A6 Weekday time periods 
AM peak - morning peak, 07:00 to 10:00. 

Inter-peak - 10:00 to 16:00. 

PM peak - evening peak, 16:00 to 19:00. 
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Evening - 19:00 to 22:00.  

Night-time - 22:00 to 04:00. 

Early am - 04:00 to 07:00. 

A7 Work status 
Working full-time: People in paid employment normally working for more than 30 
hours a week.  

Working part-time: People in paid employment working for not more than 30 hours 
a week.  

Self-employed: Those who in their main employment work on their own account, 
whether or not they have any employees. 

A8 Ticket types 
Oyster card:  A ‘smart card’ that can be used as a season ticket, such as bus passes 
and Travelcards, or to pay for travel on a ‘pay as you go’ basis using credit held on 
the card. Travelcards on Oyster card are valid on Underground, DLR, trams and 
National Rail services within chosen zones and across the entire London bus 
network. Pay as you go is an alternative to paying cash for single or return fares and 
offers cheaper single fares, daily price capping and ticket extensions automatically. In 
addition to TfL’s usual ticket outlets, season tickets can be renewed and pay as you 
go credit can be topped-up online or over the telephone. 

Season ticket: A ticket valid for unlimited travel over a specified period of time 
either within specific fare zones or between specified origin and destination stations. 
A ‘season ticket’ can be valid for bus travel, National Rail travel, or a Travelcard 
which is valid for all modes detailed below.  

Travelcard: A ticket valid for unlimited travel on National Rail, buses, DLR, London 
Tramlink and Underground, subject to certain conditions within specific fare zones 
and for a specified time period. Includes both Travelcard seasons (weekly, monthly 
or annual tickets) and One Day Travelcards. Underground and National Rail services 
within Greater London are divided into six fare zones; DLR services operate within 
Zones 1, 2 and 3. The cost of a ticket depends on the number of zones it covers. 
Zone 1 covers Central London, approximately the area served by the Circle line. 

Bus Pass: A ticket valid for a specified time giving unlimited travel on London bus 
services. Bus Pass ‘seasons’ can be weekly, monthly or annual.  

Freedom Pass: Concessionary pass issued free by local authorities to London 
residents aged 60 and above and disabled people, giving unlimited travel within 
Greater London by National Rail, DLR, London Tramlink, buses and Underground, 
subject to certain conditions. 

Ordinary ticket: Valid for one specific trip (a single ticket) or for two trips to, and 
from, the same place (a ‘return’).  
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A9 Traffic cordons 
Locations of traffic counts for monitoring long-run trends in traffic flows are 
organised to form three cordons (see Figure 2.7 of Travel in London report 2): 

Boundary cordon: roughly corresponding to the boundary of Greater London and 
entirely within the M25 orbital motorway. 

Inner cordon: enclosing an area similar to the Inner London boroughs. 

Central cordon: a cordon, enclosing central London, situated outside the Inner Ring 
Road and within a radius of 2.5 to 3 kilometres from Aldwych. 

A10 Prices 
Retail price index (RPI): Measures the price of a constant basket of goods and 
services purchased by households in the UK. The RPI is available from the UK 
National Statistics website (www.statistics.gov.uk). 

Headline Fares Index: Tracks the change in the Gross Yield, ie the direct effect of a 
fares revision assuming passengers would buy the same ticket but at the new fare. 
This does not allow for switching to other ticket types and is likely to overestimate 
the increase in average fare actually paid. To construct the index, the percentage 
increase in Gross Yield, deflated by the headline RPI, is applied to the Headline Fares 
Index from the previous year. The headline fares index is not reported after 2006/07. 

Real London Earnings: The actual gross weekly earnings of adults in full-time 
employment in Greater London deflated by headline RPI. Gross weekly earnings are 
based on the New Earnings Survey from 1971 to 1998 and the Annual Survey of 
Hours and Earnings from 1998/99 and are available from ONS. 

Real prices and fares: current price levels converted to a common reference period 
by adjusting for the effects of inflation as measured by the RPI.  

A11 PTAL 
Public Transport Accessibility Level (PTAL) is a measure of public transport 
accessibility reflecting: the access time (by walking) from the point of interest to 
public transport service access points (for example, bus stops, stations) within a 
catchment area; the number of different services (eg bus routes, train services) 
operating at the service access points; and levels of service (ie average waiting times, 
with an adjustment for the relative reliability of different modes). These components 
are then used to calculate an accessibility index (PTAI) which is allocated to bands 
corresponding to Public Transport Accessibility Levels (PTALs). The levels 1a and 1b 
correspond to a ‘very poor’, 3 corresponds to ‘moderate’, 6a and 6b correspond to 
an ‘excellent’ level of public transport accessibility, and 0 refers to areas where there 
are no public transport services within the specified catchment area. 
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A12 Roads classification 
Major roads:  Include motorways and all class A (principal) roads. 

TLRN: The Transport for London Road Network is those major roads in London for 
which TfL has direct responsibility, comprising 580 kilometres of London’s red 
routes and other important streets. 

Minor roads:  B and C classified roads and unclassified roads. 

Within London, the London boroughs are responsible for maintenance of minor 
roads and A roads that are not part of the TLRN. 

A13 Glossary of principal sources of data 
CAPC Central Area Peak Count: TfL estimates of people entering Central London in 
the morning peak period, derived from vehicle and passenger counts annually each 
autumn.  

LCF Living Costs and Food Survey (formerly the Expenditure and Food Survey): ONS 
survey of household expenditure with a sample of about 5,000 households per 
annum in the UK.  

GLBPS Greater London Bus Passenger Survey: Quarterly sample survey of bus 
boarders on a sample of London bus routes, with associated counts for grossing, 
used principally for apportionment of Travelcard and Concessionary fare revenues.  

IPS International Passenger Survey: ONS sample survey of passengers at UK ports 
and airports. 

LATS London Area Transport Survey 2001: Interviewer-administered sample survey 
of 30,000 London households, carried out for TfL between January 2001 and April 
2002. The survey included a one-day travel diary to collect data on London 
residents’ weekday travel patterns. The data have been expanded to represent the 
household population of Greater London as measured by the 2001 Census of 
Population.  

LTDS London Travel Demand Survey:  Annual sample survey of 8,000 randomly 
selected households in London and the surrounding area. The survey design and 
methodology are similar to the LATS 2001 household survey.  

LFS Labour Force Survey: ONS quarterly sample survey with a rolling sample of 
approximately 57,000 households in Great Britain, a major source of information on 
participation in the labour market. 

UKTS United Kingdom Tourism Survey: Survey carried out by the National Tourist 
Board, of trips undertaken by UK residents. The main results are the number of trips 
taken, expenditure, and nights spent away from home. 
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A14 Glossary of acronyms of organisations 
TfL Transport for London 

DfT Department for Transport  

DLR Docklands Light Railway 

GLA Greater London Authority  

LBSL London Bus Services Limited 

LRS London River Services 

LUL London Underground Limited 

(LBSL, LRS and LUL are wholly owned subsidiaries of TfL) 

ONS Office for National Statistics  

ORR Office of Rail Regulation 

A15 Different measurements of travel 
There are several different measures of travel in general use, with each able to 
provide certain unique insights. Much of chapter 2 of this report is based on the 
concepts of trips or journey stages, as these are most appropriate when considering 
total travel by both London residents and non-residents. The material in chapter 3 
which looks at London residents’ travel through TfL’s London Travel Demand 
Survey, provides the additional opportunity to look specifically at travel in terms of 
distance travelled and time spent on travelling. Further information on different 
measures of travel is given below. 

Trips  

The unit most commonly used to measure travel is the trip. A trip is the movement 
of an individual person from one place to another to achieve a specific purpose.  

 
This report prefers the term ‘trip’ to ‘journey’ and it always uses ‘trip’ when 
the complete movement from origin to destination is meant. This is to 
distinguish a trip from the related concept of a journey stage (see below). It 
must be recognised, however, that other reports may use ‘journey’ in either 
sense (trip or journey stage), for example, in speaking of bus journeys to 
mean passenger movements by bus.  The reader therefore needs to 
exercise caution when comparing statistics from different sources. 
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Depending on the source of data, it may be possible to break down trips into 
different types of trip purpose: such as travel to and from work, education, shopping 
or personal business, and a variety of social and leisure activities. In a minority of 
cases the activity may itself be related to the process of travel. For example, people 
may make a trip, such as a coach excursion, simply for the pleasure of the journey. 
Another example would be going for a walk just for exercise. These are both leisure 
purposes. 

Most trips are personal travel, because they are directly related to the needs, aims or 
objectives of the person making the trip. However, some travel, particularly some 
travel in course of work, is not considered personal travel: in these cases the 
purpose of the travel is not to get the traveller themselves to a destination, but to 
achieve some other objective unrelated to the person. Examples of non-personal 
travel are bus or taxi drivers when driving at work, and lorry drivers when delivering 
goods. These trips are routinely excluded from surveys of personal travel. However, 
if the driver is providing a service at the destination and not just delivering goods, 
then the trip is deemed to be personal travel. 

Journey stages 

A single trip may involve more than one mode of transport. For example, a trip to 
work may consist of a walk to the local station, a train ride to a central London 
terminus, use of the Underground to reach another part of town and, finally, a 
further walk from the nearest Underground station to the workplace. The purpose 
for the travel remains the same - to get to work - and the different modal 
components usually follow sequentially and immediately from each other, without 
significant activities being undertaken intermediately. 

In this way, trips can be divided up into their component parts, described as journey 
stages (or just ‘stages’). Broadly, a journey stage is a part of a trip that is undertaken 
by a single means of transport or mode. Thus, a walk to a station to catch a train to 
another station, followed by an Underground journey and a further walk to a 
workplace, is one trip consisting of four stages (one rail stage, one Underground 
stage, and two walk stages).   

The precise definition of a journey stage depends on the particular mode of 
transport, and often reflects differences in the statistical data sources used. Most 
statistics relating to journey stages are collected through simply counting people at a 
convenient point in their journey. Counts at station entries (eg of Underground 
passengers) do not include passengers changing from one line to another within the 
station, so therefore a single Underground journey stage may consist of components 
undertaken on more than one Underground line. However, when changing from one 
bus to another, passengers are counted at each boarding and so each bus boarding is 
taken to be the start of a new journey stage.  

Travel distance and travel time  

Other measures of travel activity are the distance travelled and the time taken in 
travelling. These measures are interesting from several perspectives.  

Lengths of individual trips vary considerably, from short walks to local shops to long 
distance national and international travel. Even within London, there is a wide 
disparity in journey lengths. Patterns of land use may determine whether people 
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tend to make lots of short local trips as they work, shop and find their leisure 
activities in the same locality, or whether they make fewer but longer trips to 
different areas for work and for leisure. A measure in terms of numbers of trips 
alone could suggest that the former is leading to higher absolute levels of travel 
when in fact the reverse may be the case. Furthermore, initiatives to encourage 
walking and cycling need to recognise that these modes are particularly suited to 
shorter-distance trips, for example around Central London, and should be optimised 
accordingly. 

Simply adding up trips or stages, therefore, misses some of the more subtle changes 
in travel and their effects. For many purposes, travel distance is a better measure of 
aggregate travel and of the resources used in travel. For a more complete 
understanding, however, it will still be necessary to break down the statistics by 
mode of transport. 

Time spent travelling is another useful measure, particularly in understanding 
variations and trends in travel behaviour. People’s travel ‘time budget’ refers to the 
amount of time they are prepared to devote to travelling on an average day. Over 
time, at the national level, mean travel time per person has tended to remain 
relatively constant while distance travelled has tended to increase, as long-distance 
travel has become easier with increasing levels of car ownership. Conversely, such 
constant time budgets may effectively set a limit to the potential for mode switching 
to slower modes of transport for the same trip. 
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Appendix B - Borough Local Implementation Plan (LIP) 
performance indicators 

B1 Monitoring of borough LIPs 
Under Section 145 of the GLA Act 1999, each London borough is required to produce a 
Local Implementation Plan (LIP) setting out how it intends to contribute towards the 
implementation of the Mayor’s Transport Strategy. As well as outlining the borough's local 
transport objectives, a LIP should detail the specific interventions and schemes intended to 
contribute towards meeting the MTS goals, challenges and opportunities. A clear strategy 
for monitoring performance should also be included. Boroughs are currently in the process 
of finalising their second round LIPs, which are due to be effective from April 2011. 

As part of the process of monitoring LIPs, progress will be tracked against five strategic 
performance indicators on which boroughs are required to set locally specific targets. These 
five indicators - on mode share, bus service reliability, road traffic casualties, CO2 emissions 
and asset (highway) condition - all relate to key priorities within the MTS over which London 
boroughs have a degree of influence. Data for each of the indicators are reported within TfL’s 
Travel in London reports on an annual basis. The data will also be reported directly to 
boroughs on an annual basis as part of a wider liaison process on LIP delivery.  

This section sets out updated data for the LIP performance indicators for 2009 and 2009/10. 

List of tables 

Table B.1 Londoners’ trips by borough of origin, trips per day and shares by 
main mode, average day (7-day week) 2007/08 to 2009/10  

Three-year average data showing the mode share for London residents for trips 
originating in each borough, from TfL’s London Travel Demand Survey. 

Table B.2 Bus service reliability indicator: mean excess waiting time by borough 
for all high-frequency routes, 1999/00, 2008/09 and 2009/10 

Data from TfL London Buses, based on Quality of Service Indicators. 

Table B.3 Road casualties, number of people killed or seriously injured in road 
traffic accidents by borough, 2007 to 2009 

Table B.4 Road casualties, number of people slightly injured in road traffic 
accidents by borough, 2007 to 2009 

Data from TfL Research and Analysis - Deliver Planning, using the STATS 19 form. 

Table B.5 Locally generated CO2 emissions by borough: principal sources and 
per capita emissions for resident population, 2009 

Data from GLA’s London Energy and Greenhouse Gas Inventory (LEGGI). This is planned to 
be updated on an approximately annual cycle. The data underpinning this indicator differ 
from those specified for DECC’s national inventory in that the LEGGI inventory provides 
more detailed and appropriate data for use by London boroughs in the context of the 
implementation of the Mayor’s Transport Strategy.  
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Table B.6 Highway Asset Condition 

This indicator monitors the proportion of principal road carriageway where maintenance 
should be considered, based on the percentage of length of the network with a RCI score of 
70+ derived from Detailed Visual Inspection survey data.  
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Table B.1 Londoners’ trips by borough of origin, trips per day and shares by 
main mode, average day (seven-day week) 2007/08 to 2009/10. 

London borough  

Percentage of trips by main mode 
Trips 
per 
day 

(000s) 

Rail 
Under-
ground 
/DLR 

Bus/ 
tram 

Taxi/ 
Other 

Car/ 
motor
-cycle 

Cycle Walk All 
modes 

Camden 744 5% 15% 16% 2% 18% 3% 42% 100% 
City of London 250 19% 26% 8% 3% 7% 2% 35% 100% 
Hackney 377 4% 5% 26% 2% 20% 5% 40% 100% 
Hammersmith & Fulham 477 2% 13% 16% 1% 25% 4% 38% 100% 
Haringey 447 2% 9% 20% 1% 33% 2% 34% 100% 
Islington 489 5% 11% 21% 1% 17% 3% 41% 100% 
Kensington & Chelsea 518 1% 13% 14% 3% 21% 3% 44% 100% 
Lambeth 546 6% 10% 21% 1% 29% 3% 30% 100% 
Lewisham 448 9% 2% 19% 1% 37% 2% 30% 100% 
Newham 539 2% 9% 16% 1% 33% 1% 39% 100% 
Southwark 513 7% 8% 22% 1% 29% 3% 30% 100% 
Tower Hamlets 525 3% 16% 16% 1% 21% 2% 41% 100% 
Wandsworth 575 7% 6% 16% 1% 36% 3% 30% 100% 
Westminster 1,186 7% 20% 15% 3% 13% 2% 39% 100% 
Inner London 7,633 6% 12% 17% 2% 24% 3% 37% 100% 
Barking & Dagenham 300 2% 5% 16% 1% 40% 1% 35% 100% 
Barnet 770 1% 5% 12% 1% 49% 1% 31% 100% 
Bexley 334 4% 0% 8% 1% 59% 1% 27% 100% 
Brent 611 2% 7% 16% 1% 44% 1% 29% 100% 
Bromley 728 6% 0% 8% 0% 56% 1% 29% 100% 
Croydon 665 6% 0% 17% 0% 51% 1% 25% 100% 
Ealing 621 2% 8% 16% 0% 47% 2% 26% 100% 
Enfield 564 3% 3% 15% 1% 52% 0% 26% 100% 
Greenwich 384 5% 3% 14% 1% 47% 1% 29% 100% 
Harrow 424 1% 6% 10% 1% 52% 1% 30% 100% 
Havering 485 4% 2% 13% 1% 58% 1% 21% 100% 
Hillingdon 592 1% 4% 12% 2% 54% 2% 25% 100% 
Hounslow 509 2% 4% 15% 1% 47% 3% 28% 100% 
Kingston upon Thames 394 6% 0% 11% 1% 47% 2% 32% 100% 
Merton 424 5% 5% 11% 1% 45% 2% 31% 100% 
Redbridge 538 1% 5% 11% 0% 51% 1% 29% 100% 
Richmond upon Thames 453 6% 2% 11% 1% 44% 5% 31% 100% 
Sutton 359 5% 0% 11% 0% 54% 1% 28% 100% 
Waltham Forest 395 2% 7% 13% 1% 41% 1% 34% 100% 
Outer London 9,552 3% 4% 13% 1% 50% 1% 28% 100% 
Greater London  17,186 4% 7% 15% 1% 38% 2% 32% 100% 

Note: Whilst these data are provided annually, based on moving 3-year samples, the data to be used for monitoring 
performance towards achievement of targets will be for discrete (non-overlapping) three year blocks, in order to reduce 
statistical sampling error. 
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Table B.2 Bus service reliability indicator: mean excess waiting time by borough 
for all high-frequency routes, 1999/00, 2008/09 and 2009/10. 

London borough  
1999/2000 

EWT 
2008/2009 

EWT 
2009/2010 

EWT 
Barking & Dagenham 1.6 1.1 1.2 
Barnet 2.1 1.0 1.0 
Bexley 1.5 1.1 1.0 
Brent 2.3 1.2 1.2 
Bromley 1.9 1.1 1.0 
Camden 2.3 1.3 1.2 
City of London 2.3 1.3 1.2 
Croydon 2.0 1.0 1.0 
Ealing 2.1 1.2 1.2 
Enfield 2.0 1.0 1.0 
Greenwich 1.7 1.2 1.0 
Hackney 2.2 1.3 1.2 
Hammersmith & Fulham 2.4 1.1 1.2 
Haringey 2.1 1.0 1.0 
Harrow 2.0 1.0 1.0 
Havering 1.3 1.0 1.1 
Hillingdon 2.2 1.0 1.0 
Hounslow 2.0 1.0 1.1 
Islington 2.1 1.2 1.2 
Kensington & Chelsea 2.5 1.2 1.2 
Kingston upon Thames 1.8 1.0 1.1 
Lambeth 2.3 1.2 1.2 
Lewisham 2.2 1.2 1.2 
Merton 2.1 1.0 1.1 
Newham 1.8 1.2 1.2 
Redbridge 1.9 1.2 1.3 
Richmond upon Thames 2.0 1.1 1.2 
Southwark 2.3 1.2 1.2 
Sutton 1.9 0.9 1.0 
Tower Hamlets 2.1 1.4 1.2 
Waltham Forest 1.8 1.2 1.3 
Wandsworth 2.3 1.1 1.1 
Westminster 2.4 1.3 1.2 

Greater London 2.1 1.1 1.1 

Note: Based on "legacy" QSI system results, with routes measured at all points along the route (not just within specific 
borough). Results from next year will be based on iBus data based solely on results from QSI points within each borough 
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Table B.3 Road casualties, number of people killed or seriously injured in road 
traffic accidents by borough, 2007 to 2009. 

 

 

Year % change from 

1994-1998 
average 2007 2008 2009 

2007 to 
2009 

average 

2008 to 
2009 

1994-1998 
average to 

2009 
Barking & Dagenham 150 60 63 45 56 -29% -70% 
Barnet 269 158 136 137 144 1% -49% 
Bexley 146 105 73 82 87 12% -44% 
Brent 244 98 97 101 99 4% -59% 
Bromley 241 143 140 127 137 -9% -47% 
Camden 250 105 123 141 123 15% -44% 
City of London 65 48 51 46 48 -10% -29% 
Croydon 247 158 132 107 132 -19% -57% 
Ealing 287 137 113 126 125 12% -56% 
Enfield 236 98 85 97 93 14% -59% 
Greenwich 200 130 126 99 118 -21% -51% 
Hackney 209 127 162 103 131 -36% -51% 
Hammersmith & Fulham 149 103 94 93 97 -1% -38% 
Haringey 161 78 80 98 85 23% -39% 
Harrow 122 55 52 49 52 -6% -60% 
Havering 212 129 84 75 96 -11% -65% 
Hillingdon 255 116 107 88 104 -18% -65% 
Hounslow 226 103 102 101 102 -1% -55% 
Islington 186 112 75 77 88 3% -59% 
Kensington & Chelsea 171 120 113 94 109 -17% -45% 
Kingston upon Thames 124 49 65 52 55 -20% -58% 
Lambeth 313 185 164 173 174 5% -45% 
Lewisham 206 124 113 112 116 -1% -46% 
Merton 130 62 64 55 60 -14% -58% 
Newham 190 105 88 93 95 6% -51% 
Redbridge 187 96 83 69 83 -17% -63% 
Richmond upon Thames 135 76 64 56 65 -13% -59% 
Southwark 239 139 165 127 144 -23% -47% 
Sutton 116 70 74 57 67 -23% -51% 
Tower Hamlets 187 151 146 105 134 -28% -44% 
Waltham Forest 170 92 104 61 86 -41% -64% 
Wandsworth 255 166 116 120 134 3% -53% 
Westminster 409 286 272 261 273 -4% -36% 
Greater London 6,684 3,784 3,526 3,227 3,512 -8% -52% 
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Table B.4 Road casualties, number of people slightly injured in road traffic 
accidents by borough, 2007 to 2009. 

 

 

Year % change from 

1994-1998 
average 2007 2008 2009 

2007 to 
2009 

average 

2008 to 
2009 

1994-1998 
average to 

2009 
Barking & Dagenham 781 515 552 479 515 -13% -39% 
Barnet 1,773 1,234 1,086 1,266 1,195 17% -29% 
Bexley 798 476 559 550 528 -2% -31% 
Brent 1,361 747 688 748 728 9% -45% 
Bromley 1,232 757 725 750 744 3% -39% 
Camden 1,431 736 730 767 744 5% -46% 
City of London 411 333 328 297 319 -9% -28% 
Croydon 1,632 987 997 1,035 1,006 4% -37% 
Ealing 1,614 1,011 887 953 950 7% -41% 
Enfield 1,504 932 769 925 875 20% -38% 
Greenwich 1,147 824 795 773 797 -3% -33% 
Hackney 1,098 810 816 819 815 0% -25% 
Hammersmith & Fulham 930 662 581 629 624 8% -32% 
Haringey 1,010 711 663 831 735 25% -18% 
Harrow 728 441 418 459 439 10% -37% 
Havering 1,096 773 848 673 765 -21% -39% 
Hillingdon 1,337 914 853 883 883 4% -34% 
Hounslow 1,352 829 828 778 812 -6% -42% 
Islington 1,114 555 606 734 632 21% -34% 
Kensington & Chelsea 1,005 674 716 671 687 -6% -33% 
Kingston upon Thames 678 320 388 409 372 5% -40% 
Lambeth 1,832 944 1,023 1,112 1,026 9% -39% 
Lewisham 1,390 756 767 860 794 12% -38% 
Merton 711 478 457 420 452 -8% -41% 
Newham 1,119 900 989 853 914 -14% -24% 
Redbridge 1,199 689 754 699 714 -7% -42% 
Richmond upon Thames 715 413 403 389 402 -3% -46% 
Southwark 1,543 911 1,024 981 972 -4% -36% 
Sutton 718 519 490 426 478 -13% -41% 
Tower Hamlets 1,023 818 957 787 854 -18% -23% 
Waltham Forest 1,028 747 823 675 748 -18% -34% 
Wandsworth 1,302 749 775 812 779 5% -38% 
Westminster 2,384 1,412 1,332 1,309 1,351 -2% -45% 
Greater London 38,997 24,577 24,627 24,752 24,652 1% -37% 
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Table B.5 Locally generated CO2 emissions by borough: principal sources 
(thousands of tonnes per year) and per capita emissions (tonnes) 
for resident population, 2009. 

London Borough Road 
transport 

Ground-
based 

aviation 

Other 
transport 

Total 
ground-
based 

transport 

% change in 
ground-based 

transport 
emissions 

(2008-2009) 
 

Populat
ion 

(‘000s) 

Ground- 
based 

transport 
tonnes per 

capita 

Barking & Dagenham 144 - 6 150 -4% 176 0.9 
Barnet 369 0 18 387 -4% 343 1.1 
Bexley 210 5 6 221 -5% 226 1.0 
Brent 204 0 17 222 -4% 256 0.9 
Bromley 257 1 5 264 -7% 310 0.9 
Camden 147 - 16 164 -5% 231 0.7 
City of London 45 - 0 45 -5% 12 3.8 
Croydon 244 0 6 250 -7% 343 0.7 
Ealing 275 46 63 383 -3% 317 1.2 
Enfield 318 0 3 321 -4% 291 1.1 
Greenwich 207 3 3 212 -5% 226 0.9 
Hackney 121 - 2 123 -7% 216 0.6 
Hammersmith & 
Fulham 130 0 17 148 -5% 170 0.9 
Haringey 144 - 5 149 -9% 226 0.7 
Harrow 143 0 7 150 -5% 228 0.7 
Havering 335 3 8 346 -3% 234 1.5 
Hillingdon 378 1,124 40 1,541 -1% 263 5.9 
Hounslow 301 41 2 344 -3% 234 1.5 
Islington 118 - 4 122 -6% 192 0.6 
Kensington & 
Chelsea 115 0 11 127 1% 170 0.7 
Kingston 166 - 2 168 -5% 167 1.0 
Lambeth 162 - 4 166 -8% 283 0.6 
Lewisham 174 - 7 181 -8% 265 0.7 
Merton 150 - 3 153 -6% 206 0.7 
Newham 179 30 5 214 -9% 241 0.9 
Redbridge 256 0 3 259 -3% 268 1.0 
Richmond 186 94 1 281 -5% 189 1.5 
Southwark 201 1 4 205 -9% 286 0.7 
Sutton 116 0 0 117 -3% 192 0.6 
Tower Hamlets 193 9 3 205 -6% 235 0.9 
Waltham Forest 173 - 2 175 -1% 224 0.8 
Wandsworth 191 - 6 197 -8% 287 0.7 
Westminster 289 1 14 305 -1% 249 1.2 
Greater London  6,642 1,359 294 8,295 -4% 7,754 1.1 
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Table B.6 Highway Asset Condition - the percentage of the principal road 
network length which is in poor overall condition and requires 
maintenance based on Detailed Visual Inspection survey data.  

 

  London Borough Year 

 2005/06 2006/07 2007/08 2008/09 2009/10 
Barking & Dagenham 4.8 4.0 3.0 2.9 4.8 
Barnet 13.1 6.0 6.5 5.2 3.0 
Bexley 12.9 8.0 7.2 5.9 6.4 
Brent 16.0 12.0 8.9 8.3 7.9 
Bromley 15.1 10.0 7.6 6.5 5.7 
Camden 14.1 12.0 12.8 9.7 6.6 
City of London 16.0 13.0 12.3 12.6 9.0 
Croydon 8.3 6.0 4.2 3.8 3.3 
Ealing 19.9 12.0 8.6 8.7 10.8 
Enfield 15.0 12.0 9.9 9.2 9.0 
Greenwich 11.6 8.0 6.3 6.0 3.7 
Hackney 15.6 12.0 6.8 7.1 8.8 
Hammersmith & Fulham 10.4 11.0 8.6 7.7 8.4 
Haringey 11.2 8.0 7.5 7.6 6.6 
Harrow 14.2 10.0 7.7 7.0 7.7 
Havering 8.8 6.0 4.1 3.9 3.1 
Hillingdon 9.2 7.0 6.3 5.8 4.3 
Hounslow 18.0 13.0 9.0 6.9 7.1 
Islington 17.7 13.0 13.4 9.1 4.9 
Kensington & Chelsea 4.3 4.0 4.0 2.9 2.4 
Kingston 3.3 3.0 2.5 2.2 2.4 
Lambeth 23.7 17.0 15.6 10.0 9.5 
Lewisham 10.4 7.0 6.4 6.6 10.6 
Merton 19.7 13.0 9.7 8.1 9.3 
Newham 12.9 10.0 6.8 6.3 5.5 
Redbridge 9.6 7.0 4.8 4.4 4.2 
Richmond 26.5 22.0 16.4 15.3 14.2 
Southwark 21.2 16.0 15.3 14.7 11.1 
Sutton 6.4 7.0 6.5 5.7 7.5 
Tower Hamlets 16.7 13.0 13.4 9.0 9.2 
Waltham Forest 15.7 12.0 8.9 7.2 7.6 
Wandsworth 6.2 5.0 5.2 4.7 6.9 
Westminster 8.5 8.0 6.8 6.2 4.5 
Greater London 12.9 9.5 8.0 7.0 6.5 

Note: Please note that the data in Table B.6 are based on Detailed Visual Inspection (DVI)  data. Data given previously in Travel 
in London report 2 were based on Coarse Visual Inspection (CVI) data. DVI data for 2008/09 are therefore reproduced in the 
above table.  




