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Roads Task Force - Technical Note 9 
How does the road network perform in terms of speed, 
congestion and journey time reliability? 
Introduction 

This paper forms one of a series of thematic analyses, produced to contribute to the Roads 
Task Force Evidence Base. It focuses on the operational performance of the road network in 
London. 

 

Average traffic speeds 

• Across London between 1980/82 and 2006/09, average weekday traffic speeds fell 
by 18 per cent in the AM peak, by 14 per cent in the inter peak and by 12 per cent in 
the PM peak. 

• Current average traffic speeds in central London are around 14 kph, in inner London 
about 20 kph and those in outer London vary between 30 and 35 kph. The overall 
trend is one of marked stability over the most recent six years.  

• Overall speeds across the Network of Interest (NOI) and the Transport for London 
Road Network (TLRN) were broadly stable between 2007/08 and 2010/11. They 
display similar trends across functional areas (central, inner and outer) and time 
periods. 

Congestion 

• Congestion is defined as an ‘excess’ travel rate (minutes per kilometre) compared to 
that which would be expected under uncongested conditions. Historically, 
congestion has increased in London as average traffic speeds have fallen. 

• More recently, there has been a trend towards reduced congestion in 2009 relative to 
2007 and 2008 across London. However, in 2010 and 2011 congestion values 
stabilised, apart from in central London where they began to rise again. In the AM 
peak in central London delay on average is 1.4 minutes per km, in inner London 1.2 
minutes per km and in outer London 0.7 minutes per km.  

• There are large differences in the degree of variability in congestion by both area and 
time period. In central London inter peak congestion at 1.7 minutes per km is the 
highest and most variable. This variability is characteristic of a network where traffic 
demand routinely approaches the carrying capacity of the network. 

• Detailed analysis of congestion at the link level on the TLRN and Borough Principal 
Road Network (BPRN) over a two year period show large differences as to where 
congestion occurs both in time and space. 
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Background 

London is a modern urban city with a historical limited capacity road network with 
many conflicting demands to be managed in the road space. London has around 20 
per cent of the UK’s traffic congestion, which is estimated to cost its economy at 
least £4bn a year. Three quarters of this congestion is on either the TLRN or the 
BPRN. No less than 15 per cent of the UK’s traffic congestion is therefore 
concentrated on less than 0.5 per cent of the country’s 400,000km of roads. 

The performance of the London road network can be considered in terms of three 
basic measures. Each measure has its own characteristics. 

Average traffic speed: This is the simplest measure, but tells us nothing about how 
actual network performance compares to what might be expected for the network as 
a whole. Different roads have their own speed characteristics and the average 
network speed would reflect the mix of the roads contained in the network. 

Excess delay: This is the conventional measure used to describe traffic congestion. It 
compares the actual travel rate (expressed as minutes per kilometre) for a given 
journey against the travel rate for the same journey under notionally uncongested 
conditions (typically and for practical purposes taken as the early hours of the 
morning).  

Journey time reliability: This indicator quantifies the variability of a journey around a 
nominal average. It is defined as the percentage of journeys completed within an 
“allowable” excess of a standard 30 minute journey during the weekday morning peak 
period. This measure is calculated from recorded journey times for segments of 
journeys normalised to 30 minutes duration (which is broadly representative of road 
journeys in London) between Automatic Number Plate Recognition (ANPR) camera 
parings across the TLRN. 

Journey time reliability 

• Journey Time Reliability (JTR) is measured as the percentage of journeys completed 
within five minutes of a nominal average journey time. Typically, values of between 
88 and 90 per cent are seen in London, although this measure has only been 
monitored for the last four years. 

• JTR on the TLRN in the weekday AM peak improved by over half a percentage point 
between the middle of 2011/12 and the end of 2012/13 when JTR was 89.2 per cent. 
Fluctuations in financial-period based JTR results have become smaller since 
monitoring began. 

• At the link level in 2011/12 on average 55 links on the TLRN had a reliability of less 
than 80 per cent; by 2012/13 this had improved to an average of 37 links.   

• The latest data on speeds and congestion suggest that the historic trends towards 
deterioration have been halted, with some evidence of improvement on London’s 
strategic roads (the TLRN). 
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In order to understand the implications of changes in these outcomes it is also 
necessary to understand changes in underlying traffic volumes. 

Road traffic flow trends in London 

Figure 1 shows that traffic in London has been falling over the last decade, with 
vehicle kilometres in the latest year 10 per cent lower than in 2000. This fall has been 
most prominent in central London, where vehicle kilometres were 21 per cent below 
the 2000 level. In inner London the equivalent fall was 13 per cent, while vehicle 
kilometres in outer London fell by 8 per cent.  

The TLRN represents only 5 per cent of London’s roads but it carries about 30 per 
cent of total traffic by volume on London’s roads. Compared to 2000, flows on the 
TLRN by 2010 have fallen by 1.5 per cent – a much lower rate than the road network 
as a whole. 

Figure 1 Index of London road traffic (year 2000 =100) in central, inner and outer 
London and the TLRN: major and minor roads, all motor vehicles 
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Average traffic speeds – historical trends 

Comprehensive measurements of traffic speeds in London date back to the 1970s, 
using data from moving car observer surveys; however, time series comparable data 
from this source are no longer collected.  The picture to emerge from this 25 year 
source of data was one of traffic getting progressively slower in all parts of London. 
From the 1980/82 survey cycle to the final one in 2006/09, average weekday traffic 
speeds fell by 18 per cent in the AM peak, by 14 per cent in the inter peak and by 12 
per cent in the PM peak. This reduction was particularly intense in central London 
where, despite congestion charging, weekday peak speeds fell by 23 per cent over the 
three decade period. 
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Average traffic speeds – recent trends from GPS satellite tracking data 

Figure 2 shows GPS average speed data over the period November 2006 to 
September 2012 based on new data available in the form of GPS satellite tracking of 
an anonymous sample (from general traffic) of ‘probe’ vehicles. There are clear and 
expected patterns associated with seasonality and fluctuations in traffic demand on 
the network over the course of the year, but there is no clear ‘directional’ trend in 
this data. 

Average traffic speeds in central London are around 14 kph, in inner London about 20 
kph and those in outer London fluctuate between 30 and 35 kph. The overall trend is 
one of marked stability over the six year period. This is in contrast to clear prevailing 
trends towards slower average speeds seen in the first half of the decade based on 
moving car observer surveys, although the two sources of data are not directly 
comparable. 

Figure 2 Average traffic speeds (kph) by functional sector of London, showing working 
weekdays by time period for TfL’s NOI  
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Recent speed trends comparing the Network of Interest and the TLRN 

Figure 3 and Figure 4 compare speed trends between the NOI and the TLRN for the 
different functional areas of London by time of day. As expected the average traffic 
speeds are higher on the TLRN compared to the NOI considered as a whole (which 
also includes the TLRN). Overall speeds across both networks are broadly stable 
between 2007/08 and 2010/11 and display similar trends across functional areas and 
time periods. The difference in overall speeds between 2007/08 and 2010/11 is 
slightly more pronounced on the TLRN (Figure 4). 
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Figure 3 Average traffic speeds (kph) by time period for TfL’s NOI 

 

2007-08 with 
2007 flows

2008-09 with 
2008 flows

2009-10 with 
2009 flows

2010-11 with 
2010 flows

2011-12 with 
2011 flows

% change in 
2011-12 over 

2007-08

Central London 9.1 9.2 9.6 9.2 9.2 0.4
Inner London 12.3 12.6 12.7 12.6 12.5 1.8
Outer London 19.2 19.8 20.1 19.8 19.8 3.1
Greater London 16.7 17.2 17.6 17.4 17.3 3.3
Central London 8.2 8.6 8.8 8.5 8.2 0.9
Inner London 12.9 13.2 13.4 13.4 13.1 1.4
Outer London 21.3 21.3 21.6 21.4 21.6 1.6
Greater London 17.8 18.0 18.4 18.2 18.2 2.1
Central London 8.8 8.9 8.8 8.5 8.5 -3.7
Inner London 11.3 11.3 11.3 11.5 11.2 -0.3
Outer London 18.4 18.4 18.5 18.4 18.5 0.2
Greater London 16.0 16.0 16.1 16.1 16.0 0.1

Average speed weighted by vehicle flow (mph)

Inter Peak

PM Peak

AM Peak

Time 
period

Area / Network 
of Interest

 
 

Figure 4 Average traffic speeds (kph) by time period for the TLRN 
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Vehicle delay (congestion) – recent trends from GPS satellite tracking data 

Figure 5 Recent trends in congestion between September 2007 to May 2012 for 
central, inner and outer London by time of day 
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There has been a trend towards reduced congestion in 2009 relative to 2007 and 
2008. However, in 2010 and 2011 congestion values have remained stable apart from 
in central London where they began to rise again (Figure 5). In the AM peak in central 
London delay on average is 1.4 minutes per km, in inner London 1.2 minutes per km 
and in outer London 0.7 minutes per km.  The same data as used in Figure 5 shows 
that there are large differences in the degree of variability in congestion by both area 
and time period (Figure 6). Inter peak congestion in outer London remains remarkably 
stable from month to month, with excess delay being about 0.5 minutes per 
kilometre, whilst morning peak congestion may vary by 100 per cent from month to 
month.  



 

   

 

7 

  

ROADS TASK FORCE  
Thematic Analysis 

 

Figure 6 Average vehicle delay (minutes per kilometre) by functional sector of  
London for working weekdays, by time period on TfL’s NOI 
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In inner London the degree of variation in peak period congestion is also roughly 
twice that of inter peak congestion. In central London the pattern is reversed with 
inter peak congestion being the most variable which coincides with the period of 
highest traffic demand on the network. This pattern is characteristic of networks 
where traffic demand routinely approaches the carrying capacity of the network. This 
is because as congestion as a measure of network instability increases at a greater 
rate and journey times become more variable, the closer traffic demand is to the 
carrying capacity of the network.   

Recent changes in Vehicle Delay on the TLRN and BPRN 

The same GPS data has been plotted at link level for the BPRN (Figure 7) and the 
TLRN (Figure 8) to illustrate the scale of difference over two years in change of 
congestion for both networks. 

It is known that total delay across inner and outer London is broadly stable, yet on 
both the TLRN and BPRN at link level there are large spatial  year-on-year relative 
changes in delay values. Those links where there are large two year increases in 
congestion, some of up to 50 per cent, are offset by those that show decreases. 
What these maps usefully illustrate is the large spatial and temporal variability that 
arises in changes in congestion, in response to changes that arise in network layout 
and changes in the location of large scale works, new development schemes etc.   

The implication of these observations is the need for a constant adaptive approach to 
new pinch points and link level congestion hotspots and the management of induced 
journey time variability at junctions and links as they arise in constant response to 
changes on the network. 
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Figure 7 Percentage change in average vehicle delay (minutes per kilometre) over 12 
hours by link on the BPRN over two years between 2009/10 to 2011/12  

 
Figure 8 Percentage change in average vehicle delay (minutes per kilometre) over 12 

hours by link on the TLRN over two years between 2009/10 to 2011/12  

 



 

   

 

9 

  

ROADS TASK FORCE  
Thematic Analysis 

 

Comparative data comparing London with other road networks 

Very little data exists that allow an effective comparison between different capital 
cities of equivalent size. This is because either the networks have very different 
configurations, layouts and historical context, or because data collected and metrics 
derived from them do not allow true comparisons. One set of potentially robust 
comparative data derived from GPS data and processed in a comparable manner has 
been collected by TomTom (October, 2012). 

 

A comparison of European Cities experiencing the most severe congestion illustrates 
London’s relative problem in comparision to other European cities It should be noted 
that London doesn’t have the huge boulevard’s of Paris (5th worse), is much larger 
than most of the other cities, and its overall congestion ranking is also similar to 
Stockholm, ranked 9th,

Journey time reliability 

 and Hamburg, ranked 10th. 

The key measure for monitoring the smoothness of traffic flow is JTR. It is defined as 
the percentage of journeys completed within an allowable excess of five minutes for 
a standard 30 minute journey during the weekday morning peak period. This metric is 
calculated from the recorded journey times, for segments of journeys normalised to 
30 minutes duration (which is broadly representative of journeys on London’s roads), 
between ANPR camera pairings (about 1100 links) across the London road network. 
Figure 9 demonstrates this concept. 
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Figure 9 Illustration of JTR measure 
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Assuming an “allowable” daily variation in journey time of up to five minutes (i.e. trips 
completed within five minutes of the mean journey time), if the road network can be 
managed more reliably, such that nine out of 10 journeys are completed within this 
time, we can consider them to be 90 per cent reliable. 

JTR on the TLRN in the weekday morning peak period is the key metric for 
monitoring our success in improving overall reliability. Figure 10 shows data for the 
previous three years starting in financial Period 1 2010/11.  

Figure 10 JTR on the TLRN in the AM peak 
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We can see from Figure 10 that the historic data shows some seasonal changes that 
are associated with seasonal changes in traffic demand, for example, JTR will be 
higher in Periods 5 and 10 associated with holiday periods when low demand allows 
better journey times and overall reliability to be achieved. There is a clear trend 
starting from the middle of 2011/12 for there to be less period-on-period fluctuation 
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in JTR and a clear improving trend with an increase of over half a percentage point 
overall between then and the end of  2012/13, when the annual JTR is estimated to 
be 89.2 per cent.  

Coverage by ANPR cameras on the TLRN is about 75 per cent and is therefore 
sufficient to provide good representation of the key strategic routes in London 
represented as corridors, see Figure 11.  

 
Figure 11  TLRN divided into strategic corridors 
 

 
The named corridors do not exactly replicate the road number in the legend, but reflect the strategic radial and 
orbital corridors set out in the Mayor’s Transport Strategy. (E.g. the “A12 corridor” includes the A11 Mile End Road 
into central London).  

Journey time data for the TLRN in the weekday AM peaks is also aggregated at the corridor 
level. The data in the tables below has been further summarised by financial quarters for the 
key radial, orbital and central London corridors.  
 
The JTR values on each of the main radial routes on the TLRN in the AM and PM peaks in both 
directions summarised by financial quarter are as follows: 
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The JTR values on each of the main orbital routes on the TLRN in the AM and PM peaks in 
both directions are: 

 

The JTR values on the TLRN and in central London all directions combined in the AM and PM 
peaks are: 

 

Our latest summary view of the data is that JTR on the TLRN in the AM peak in all directions 
for Quarter 3 was 89.2 per cent; this is 1.13 percentage points higher than the same quarter 
last year. The JTR for central London (excluding the former Western Extension and the Inner 
Ring Road (IRR)) in the AM peak for Quarter 3 was 87.41 per cent; this is 0.91 percentage points 
higher than the same quarter last year. 
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In these tables values of less than 80 per cent reliability are indicated in red (less than four out 
of five journeys are reliable), and values of greater than 90 per cent in green (more than nine 
out of ten journeys are on time).  
 
Key corridors that have underperformed include the A40, A102 Blackwall Tunnel, and the IRR. 
All of these corridors, some with known issues, for example Blackwall Tunnel is a pinch point, 
show an overall improving trend. 
 
Analysis has been completed by the Traffic Analysis Centre to examine JTR performance at 
link level on the TLRN for 2011/12 (Figure 12) and 2012/13 (Figure 13). 
 
Figure 12 Link level (approx 1km length sections) average JTR for the TLRN in the AM 

peak in both directions for 2011/12 
 

 
Improvements in JTR are difficult to achieve because management and stabilisation of traffic 
flows are the key to making progress. 
 
Figures 12 and 13 show the year on year difference in average JTR for the TLRN in the AM 
peak in both directions for 2011/12 and 2012/13. In these figures values of less than 80 per 
cent reliability are indicated in red (less than four out of five journeys are reliable), values of 
greater than 90 per cent in green (more than nine out of ten journeys are on time) and amber 
values that lie between 80 and 90 per cent. There is quite clear progress in improvements in 
JTR between the years particularly with more links in central London being amber rather than 
red.  
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Figure 13 Link level (approx 1km length sections) average JTR for the TLRN in the AM 
peak both directions for 2012/13 

 

The data shows that in 2011/12 on average 55 links on the TLRN had a reliability of less than 
80 per cent and by 2012/13 this had improved to an average of 37 links.   

Conclusion 

Since 2000 traffic demand has fallen by 10 per cent across London, by 21 per cent in central 
London, 13 per cent in inner London and 8 per cent in outer London, but by only 1.5 per cent 
on the TLRN which carries overall one third of London’s traffic. 

There has been a long term historic trend towards increasing congestion on London’s roads 
reflected in part by falling speeds. Over much of the last decade congestion increased despite 
falling traffic levels. This reflected the progressive removal of “effective capacity” for general 
traffic to be used to prioritise public transport, and urban realm improvements, among other 
factors. 

The latest available data on trends in speeds and congestion suggest that the recent trends 
towards deterioration have been halted, with some strong evidence of improvement on 
London’s strategic roads (the TLRN), albeit they are at already high levels of congestion, paper 
2b.  

The delivery of improved JTR on the TLRN in the AM peak in the recent past is more 
impressive given that traffic volumes on the TLRN have not decreased anywhere near as far as 
those on borough roads. Future improvements in JTR need to be primarily targeted towards 
influencing the level of traffic and day-to-day variances in these traffic levels.  
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