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Cost Benefit Analysis  

 

1. Introduction 

This report will explain the methodologies adopted and rationale for assumptions 
used in this cost-benefit analysis, which has been carried out for both the existing 
London Permit Scheme (LoPS) highway authorities and those proposed to join in the 
second phase.  
 
Table 1: London highway authorities that became members of the LoPS in phase 1 and those 
proposed to join in phase 2  

Phase 1 Phase 2 Non-members  

Barnet Haringey 
Greenwic h Barking & 

Dagenham 
Brent Hounslow Harrow  Bexley 
Bromley Islington Lambeth  Havering 

Camden 
Kensington & 
Chelsea 

Newham  
Hillingdon 

City of London Lewisham 
Richmond upon 
Thames  

Kingston upon 
Thames 

Croydon Redbridge Southwark  Merton 
Ealing Wandsworth Waltham Forest  Sutton 
Enfield Westminster  Tower Hamlets 

Hackney 
Transport for 
London 

 
 

Hammersmith & 
Fulham 

 
 

 

 
The principles and elements of the cost-benefit analysis have remained the same as 
previously used for the existing LoPS members. Nonetheless the analysis has been 
rerun for all of them in order to provide consistency between the two phases, due to 
updates to some of the sections. It should be noted that figures presented in this 
document relate only to the enlarged membership of the LoPS (i.e. the 26 first and 
second phase highway authorities) and not London as a whole. Furthermore this 
document only provides relevant summary figures from a much more exhaustive set 
of calculations carried out at the level of the individual highway authorities 
concerned. 
 
Section 1.1 below summarises the costs of the scheme, including a short discussion 
on the startïup costs of the scheme.  
 
Section 1.2 summarises the benefits of the scheme. Each stream of benefits: direct 
delay reduction; improvement in journey time reliability; benefits arising from a 
reduction in diversionary impacts including that of road closures; pedestrian benefits; 
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extension in road life cycle; and reduction in vehicle collisions; are discussed and 
summarised separately. 
 
Within section 4.1, a framework is set out for analysing the direct delay component of 
street works through two different methodologies as a means of providing confidence 
in the benefits numbers associated with the reduction in direct delay generated 
within the cost benefit analysis (CoBA).  
 
The results and analysis of the cost-benefit appraisal are given in section 13. 
 
Finally section 15 sets out key performance outcomes via key performance 
indicators (KPIs) that will be measured to monitor the performance of the scheme. 
 
 
1.1 Costs 

The costs included in the cost benefit assessment analysis as a result of the 
introduction of LoPs include: 
 

 The costs to the participating highway authorities as permit authorities in 

running the scheme. 

 Additional costs (start-up costs) that are incurred by the highway authorities 

required to implement the permit scheme. 

 The Permit Authority Assessment fees. 

 The reduced costs for maintaining the roads. 

 
The start up costs for LoPS applicants have been considered in respect of the 
following aspects, Recruitment; Accommodation; Training; Information Technology 
and Processes. Overall the start-up costs are low and this is due to several factors. 
Advertising costs are generally the same for all applicants and this is based on 
advertising in industry publications. One advertisement can incorporate several 
positions. In addition some HR costs are included. In general it has not been 
necessary to include a high cost for additional accommodation as any necessary 
staff will be located within the applicantôs existing office provision. Training costs 
include a mixture of a requirement to buy in some specialist advice together with in 
house training. In general the specialist advice will be centred on the operation of 
any software. IT costs include any new hardware required but in general this is 
minimal. In addition most software suppliers provide the permitting functionality as 
part of their overall provision of service and allowance has already been made for 
these costs within the permit fee matrix. Costs in respect of preparation for permitting 
have been included and this has included testing of systems. 
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1.2 Benefits  

 Reduction in congestion due to street works in London will deliver direct economic 
benefits for road users in the form of: 
 

 Reduction in delay and congestion. 

 Improved journey time reliability for both private and public transport users. 

 Improved road safety through a reduction in collisions. 

 Social benefits including improvements to the environment through a 

reduction in pollution and road closures. 

 An extension to overall road life leading to reduction in overall capital costs 

incurred by highway authorities.  

 
Benefits will also accrue to utility companies in the form of improvements to the 
safety of their workforce and their efficiency of working. 
 
These benefits are directly measurable and can be defined in monetary values.  
Where benefits are measurable these have been quantified following the principles 
outlined in Web Tag guidance provided by the Department for Transport.  
 
Wider societal benefits will also arise from improved air quality and reduced noise 
levels, as well as a number of other intangible benefits that will arise as a result of 
the introduction of the permit scheme, these include: 
 

 Improved journey time reliability for all vehicles through better advance notice 

to drivers 

 Improved journey time reliability enables a reduction in public service vehicles 

operated resulting from the improvement in JTR 

 Improved journey quality and longer vehicle life through  better quality 

reinstatement of road surfaces and longer road life overall 

 A reduction in car accidents and site operator accidents through improved 

organisation of works 

 A reduction in congestion and an improvement in  journey time reliability 

above that attributed to individual works through the ability to implement better 

high level network management on the road network 

 Reductions in frustration; fear of potential accidents, and route uncertainty 

through improved dissemination of information through travel information 

systems. 

 Reduced severance especially for pedestrians, increased protection for 

children & the vulnerable and better access for the disabled through improved 

access to carriageways and footways. 
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These intangible benefits are significant but these cannot be readily monetised. An 
approach is taken to enable assessment of these intangible (non-monetised) 
benefits in line with the monetised benefits as follows: 
 

Intangible 

Benefit Range

Monetised cost 

benefit ratio

Low < 1.5

Medium 1.5 to 2

High 2 +  
 
The overall cost-benefit analyses for tangible benefits have been drawn together in a 
series of tables. 
 
A single year and a 25 year appraisal have been considered in this cost-benefit 
assessment.  
 
The 25-year horizon has been chosen for this appraisal as this is the long-term 
transport strategy horizon identified in the Local Transport Plans of the majority of 
highway authorities participating in LoPs. 
 
 
 

2. Rationale for the delay reduction impact following the introduction of permitting  

It has been assumed that the introduction of LoPs will reduce the direct delay 
attributable to works by 10%.  This reduction in direct delay associated with street 
works following the introduction of permitting in London is justified in two ways.  
 
Firstly the complexity/density of the road network found across London and the 
degree of saturation of traffic relative to available capacity on key links and at 
junctions throughout the network.  Evidence is available from the central London 
congestion charging zone that the trend towards increased congestion and more 
variable network conditions, first observed in 2006, has continued during 2007 and 
into 2008. Average levels of congestion in the 2007 calendar year, measured against 
an uncongested travel rate of 1.8 minutes per kilometre, were 2.3 minutes per km ï 
identical to the representative level applying before the introduction of the scheme in 
2002. This compares with 1.6 minutes per km in the first two years of the scheme ï 
30 percent reductions, shown in Table 2. Thus in spite of sustained reduction in the 
volume of traffic circulating within the original charging zone, there has been a rapid 
loss of the original congestion benefits in the last few years. 
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Table 2: Comparative congestion statistics for the original central London charging zone in 
charging hours  

Averaging period 
Number 

of surveys 

Mean excess travel rate 

(minutes per kilometre) 

Difference 2002 

representative value (%) 

2002 calendar year ð  

observed average 
6 2.5 + 8% 

2002 calendar year ð 

representative level 
6 2.3 base 

2003 post charging 5 1.6 - 30% 

2004 post charging 6 1.6 - 30% 

2005 post charging 6 1.8 - 22% 

2006 post charging 6 2.1 - 8% 

2007 post charging 6 2.3   0% 

2008 January ð April 2 2.3 0% 

  
Source: Table 4.1 Impacts Monitoring Sixth Annual Monitoring Report July 2008 

 
Given effectively stable traffic levels, the increase in congestion and more variable 
network conditions are believed by TfL to reflect a reduction to the effective capacity 
of the road network for general traffic. These capacity reductions are a consequence 
of the re-allocation of a proportion of the effective road space, together with a sharp 
rise in the incidence and intensity of road works1. 
 
Secondly, following the introduction of the permit scheme, benefits will arise from the 
more efficient co-ordination and management of works. Some of the reasons that 
such benefits will flow have been identified by TRL examining the UK as a whole2. 

 Studies in the USA have shown that open-trench construction followed by re-
instatement can reduce road life by between 15-30% representing a substantial 
community cost for Highway Authorities  

 Open-trench construction requires substantial additional heavy traffic movements 
compared to non-disruptive alternatives as excavated material requires controlled 
disposal and new materials are obtained at the expense of the environment  

                                            
1 

Central London Congestion Charging Scheme Impacts Monitoring ï Sixth Annual Report: Transport 

for London July 2008
 

2 ñ
Factors affecting Utility Installations and the Mitigation of Disruption in Streetsò, Transport Research 

Laboratory (TRL), July 2000
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 Utilities and highway authorities pay the direct cost of setting up and maintaining 
traffic management systems but the cost of diversions and delay are borne by the 
community  

 Temporary traffic signals are rarely effectively operated to maximise traffic flow  

 Roads are often unnecessarily restricted when no work is being undertaken  

 Trenchless methods can reduce the risk of damage to other utility installations  

 25% of all incidents that lead to congestion occur at road works, and the risk of 
accidents is double that on other sections of road  

 500 fatalities or serious injuries occur each year at carriageway hazards which 
include road works  

 
These impacts are not insubstantial in London when at critical places on the network, 
during periods of time when demand exceeds capacity. At the point maximum 
capacity is reached, the road network becomes unstable, and even very small 
changes in traffic, or road space, or incidents, etc, can cause substantial queues. In 
these circumstances, the behavioural response will also be correspondingly greater. 
This effect is quite large, due to the non-linear nature of the relationship between 
additional traffic and incremental congestion when roads are operating close to 
maximum capacity.  
  
Often within the dense road network of London, there is either a lack of suitable 
diversionary routes, or if diversionary routes exist it is not clear which option may 
lead to the best travel time outcome, and often taking a diversionary route will 
contribute to congestion on that route.  
 
The introduction of Permitting will reduce many of these impacts through the 
improved management and layout of works; improved dissemination of information 
through travel information systems; and the introduction of new methods or working 
including shared trenches and ñworkathonsò whereby utilities and other authorities 
are encouraged to combine jobs in the same road or corridor during the same work 
period. 
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3. Total Cost of Congestion 

3.1 UK Road Network 

A recent review of the costs of congestion shows that a number of studies have 
provided significant variation between the estimates in the total cost of congestion 
associated with the British road network3. For example, the NERA study (Dodgson 
and Lane, 19974) estimate a figure of £7 billion whilst the Institute for Transport 
Studies study (Tweddle et al. 20035) estimate a figure of £15.2 billion. Both studies 
use similar modelling methodologies and both relate to 1996 traffic levels. Clearly 
small differences in modelling methods and assumptions can have a significant 
impact on the results. The most frequently quoted estimate that congestion costs the 
economy £20 billion per year is an update of the £15 billion estimate calculated in a 
1989 CBI study (it is not based on estimates of traffic delay), is comparable to the 
costs of congestion estimated in a more rigorous manner by the Institute for 
Transport Studies for 1998. 
 
3.2 London Road Network 

The total cost of congestion in London comes from an analysis of Traffic Master GPS 
data between 1st April 2008 and 31st March 2009.   

The Traffic Master Network of Interest (NOI) is defined as all óMô and óAô numbered 
roads, plus busy minor roads (which is defined as over 15,000 vehicles a day), and 
busy bus routes. It is approximately 2,862km in length within the Greater London 
Authority and 3,728km in total. This measurement is a two-way total network length 
where 2 way links and dual carriageways will count twice. This network comprises 
63,520 ITN links within the Greater London Authority and 73,172 ITN links in total. 

It should be noted that the NOI does not cover all roads in London but is a 
representative network with high quality data collection. Delay on the NOI will impact 
on local authority distributor roads that are outside of the NOI and the benefits of 
operating a Permit Scheme apply to all roads regardless of their definition.  

An analysis of this data indicates that the cost of congestion in London is £3.2 billion 
annually6. 

                                            
3 Costs of Congestion: Literature Based Review of Methodologies and Analytical Approaches, 

Scottish Executive Social Research (2006). 
4 Dodgson, J. and Lane, B. (1997) The Costs of Road Congestion in Great Britain: A NERA 
Briefing Paper. National Economic Research Associates (NERA), London. 
5 Tweddle, G., Nellthorp, J., Sansom, T., Link, H., Stewart, L. and Bickel, P. (2003), ñPilot Accounts - 
Results for the United Kingdomò, Annex 7 to ñDeliverable D8 Pilot Accounts - Results for Tranche B 
Countriesò, UNITE Project (UNIfication of accounts and marginal costs for Transport Efficiency) 
Funded by the European Commission 5th Framework RTD Programme. ITS,University of Leeds. 
6 Delays based on TfL internal technical note: Average vehicle value of time up-scaled to London 
value of £15.36 per hour 2002   
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4. Cost of Congestion Attributable to Works 

Professor Goodwinôs general description of the methodology as set out in his report 
ñUtilities Street Works and the Cost of Traffic Congestionò dated February 2005 
(page 5 and 6) is:  

ñThere have been two main methods used in general to calculate the costs to the 
economy of congestion, in total and associated with specific causes. The first, ótop 
downô, method has a pedigree dating back about 50 years, and proceeds in three 
steps as follows:  

Step 1: Calculate the total economic cost of congestion from all sources 

Step 2: Calculate the proportion of congestion that is due to the specific cause 
under discussion, in this case street works 

Step 3: Multiply the total cost by the proportion, to obtain congestion costs 
due to street works.  

The second method is less well tested at a global level, though part of its logic has 
been applied for specific local road schemes for about 40 years. It also has three 
steps, but proceeds óbottom-upô rather than ótop downô.  

Step 1: Calculate the congestion costs for specific individual works, by 
observing or modelling queue lengths 

Step 2: Ascertain how many works there are in the country as a whole  

Step 3: Multiply the average cost per works by the number of works, to get the 
national total.  

In both methods, there is likely to be a need to distinguish different types of road 
(trunk roads, local roads etc) and different types of area (urban, rural, etc) and 
possible different times of day or days of week or seasons, as the traffic levels and 
resulting congestion will vary accordingly.  

In principle, if the data and methods of calculation are robust, these two different 
methods should come to about the same result, and indeed this would be one way of 
increasing confidence in the numbers.  

óAbout the sameô, in this context, would mean that the figures should be within about 
20% of each other, and ideally within about 10% - closer than this is not a realistic 
expectation. However, in practice, calculations carried out so far have not remotely 
been within 10% or 20% of each other: they have differed by a factor of between 4 
and 5ò.  
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4.1 Methodological Issues 

There may be a number of reasons why the top down and bottom up approaches 
described by Goodwin may differ. The principle reason for this is that both methods 
each have a key assumption around which there is considerable uncertainty. For the 
top down method it is the assumption about the proportion of total congestion 
caused by street and road works. For the bottom up method it is that the sample of 
works used to derive the impact of an óaverage worksô is representative. 

In undertaking our own analysis initially an attempt was made to undertake a bottom 
up methodology using a stratified sampling framework. However despite improved 
monitoring capability, there was mixed success. It was found that lack of precise 
work details, confounding factors (whether other works, or other incidents) and 
difficulties appropriately base-lining ónormalô conditions made it infeasible within the 
timeframe to derive a robust figure. Therefore an alternative, simple regression type 
approach was taken with the data, outlined in detail in a following chapter. The 
advantage of this óhybridô method is that it does not require either of the key 
assumptions required in the top down or bottom up methodology. Furthermore the 
method does not capture all of the cost of congestion attributable to street works, 
meaning that it is a lower bound estimate. For this reason it is this hybrid 
methodology that has been applied in the following section.  

As a sense check against the results from the hybrid methodology, a top down 
calculation that utilised TrafficMaster GPS data was also carried out. It is believed 
that estimates of total congestion from this data set are robust. The key assumption 
about the proportion of total congestion caused by street and road works was 
assumed to be 10%. Whilst there is considerable uncertainty around this figure, it is 
believed that this is a lower bound estimate, i.e. the true value may be considerably 
higher. The results of this sense check can be found in section 5.6. 
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Monetised Benefits  

5. Reduced Vehicle Delay 

An approach was taken that aims to directly detect the network wide impact of street 
works by combining noticing data from the central register with data from the London 
Congestion Analysis Project (LCAP) system. The sample used was sufficiently large 
to make it possible to identify a statistically meaningful average localised effect of the 
works on the links within which they are taking place. The advantage of this method 
is that it produces a conservative value and does not rely on introducing any further 
assumptions.  

5.1 Background on LCAP 

LCAP uses data from Automatic Number Plate (ANPR) cameras to generate data on 
traffic journey times on approximately 1,000 links across the London road network. 
Presently there is nearly 90% camera coverage on the TLRN and good coverage 
across most major roads in London. The volumes of data generated are very large, 
the number of vehicles sampled by LCAP daily is about 2.2 million.  

Using LCAP the performance of the road network can be assessed by comparing the 
journey times on any one of the LCAP links against a benchmark performance profile 
of journey times and by this means look at changes in road network performance for 
every 5 minute interval of the day.  

The detailed nature of this journey time data enables us to detect specific incidents 
and events on the network including individual road and street works. Knowledge of 
the differences in the journey times when there are works, the different daily average 
flows by time of day on the link and the average value of delay to a typical vehicle in 
London allows us to calculate the cost of delay associated with individual works. 

Utilising data from LCAP the cost of delay is calculated as follows for each 5 minute 
interval (e.g. 07:00 ï 07:05) of journey time data: 

(JT ï JTBaseline) x Vkms x VOT 

Where: 

 JT is mean journey time on the LCAP link for the given 5 minute period 

 Vkms is estimated using vehicle arrival rates based on the minimum AADF count 
for the road 

The calculation assumes: 

 All vehicles have a fixed monetary value per hour regardless of time of day. TfLôs 
Performance and Research uses a value is £15.36 when calculating in 2002 
prices 
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5.2 Method for calculating direct delay caused by street works 

Data were extracted for all works taking place in March 2009 for which notices were 
sent to the central register. This totalled 35,736 works. Using GIS it was found that 
4,476 of them took place in the carriageway on streets with LCAP ANPR coverage. 
Due to many works lasting more than one day this equated to 15,935 work days. 

Out of 535 Core LCAP links, 344 (covering over 400km of network) were found to 
have had both weekdays within the month when no works were taking place and 
other weekdays when one or more works were taking place. For Saturday and 
Sunday the figures were 259 and 280 respectively. Note Saturday and Sunday were 
treated separately as average journey times 7am to 7pm are usually different to 
weekdays. 

For each of these links an average journey time from 7am to 7pm was estimated for 
when works were taking place and an average journey time for when no works were 
taking place. The difference between the two shows the impact of the works on 
average journey time. Table 3 below shows the results for links by network and area. 

Table 3: Average impact (seconds) of works per vehicle km when works present  

 Outer  Inner  Central  

TLRN 2.9 8.7 8.2 

BPRN 3.3 2.2 8.8 

Other borough 
roads  

-0.5 (0 used) in borough 
breakdown 

5.8 10.0 

 

It can be seen that a net positive value was found for all but one element of the 
matrix. This is associated with the fact that only a minority of links cover other 
borough roads making the sample smaller and so prone to noise. These results are 
considered to be very conservative estimates of the impact of works on journey 
times as the method only reveals the localised impact on the link where the works is 
taking place. Although higher overall values were obtained for Saturday and Sunday, 
these were more variable and considered less reliable due to a five times smaller 
sample and so the above values were assumed for all days. Table 4 shows the 
percentage of vehicle kms on links when works were notified as in progress. 
Multiplying the elements of this matrix with the above one gives the average impact 
in seconds of works per all vehicle kms, as shown in Table 5. 
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Table 4: Percentage of vehicle kms on links when works were notified as in progress  

 Outer  Inner  Central  

TLRN 72% 73% 70% 

BPRN 70% 67% 76% 

Other Borough 
roads  

28% 89% 55% 

 

Table 5: Average impact (seconds) of works per all vehicle kms  

 Outer  Inner  Central  

TLRN 2.1 6.3 5.8 

BPRN 2.3 1.5 6.7 

Other borough 
roads  

-0.1 5.2 5.5 

 

For each highway authority, the total number of vehicle kms, 7am-7pm, per annum 
was estimated for each of the elements in the above table/matrix.  

An estimate was then made of the cost of delay due to street works by multiplying 
these matrices together and multiplying by the value of time: 

 
i

(æJTi x Vkmsi) x VOT 

Where: 

 i is one of the nine elements (area, network) 

 æJT is the average impact (delay) of works per all vehicle kms 

 Vkms is estimated using vehicle arrival rates based on the minimum AADF count 
for the road 

 VOT is £15.36 (2002 prices) 

 

Across all of the LoPS highway authorities this produces a first year cost of delay of 
£118m (2002 prices and values). 
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5.3 Non-network of interest roads 

The above calculations are based on benefits derived from mitigating direct delay on 
the NOI. However some boroughs have substantial numbers of busy non-NOI roads. 
Assuming that the distribution of works is roughly equal across the boroughsô 
category 0-2 roads then we can account for delay on these busy non-NOI roads by 
applying the following uplift factor for each borough: 

1+ × N0-2, Non-NOI / × (N0-2, NOI + N3-4, NOI) 

Where: 

N0-2, Non-NOI is the number of notices on Category 0-2 Non-NOI 

N0-2, NOI is the number of notices on Category 0-2 NOI 

N3-4, NOI is the number of notices on Category 3-4 NOI 

This factor works out at approximately 1.25 per borough on average.  

Taking into account the category 0-2 non-NOI roads, across all of the LoPS highway 
authorities this produces a first year cost of delay of £129m (2002 prices and 
values). 

 

5.4 24 hour impact 

The above calculations are based on benefits derived from mitigating direct delay 
and diversions within a 12-hour day. It is known that works can have serious impacts 
outside of 7am to 7pm. Therefore a factor of 1.2 has been applied to account for the 
impact between 7pm and 7am. This is substantially below the factor of 1.5 that would 
be applied if it were factored simply on the basis of traffic flow during this time. 
Factoring the above result gives a first year cost of delay of £155m (2002 prices and 
values) 

 

5.5 Numbers of street and road works 

Notices are submitted for all of TfLôs own works and recorded in the central register. 
Of the works on the TLRN assumed to be carriageway, 1,165 were utility notices and 
1,472 were TfL notices, a 44:56 split. Hackney was the only borough to show a 
substantial proportion of notices submitted by the borough as opposed to utilities. 
For all boroughs 12,616 notices submitted by utilities and 575 submitted by the 
boroughs were found on the central register, a 96:4 split. Generally boroughs do not 
submit notices to themselves hence the large difference in the split. From the TfL 
data the assumption that highway authorities carry out a similar number of works to 
utilities seems reasonable. Taking into account the 96:4 split of works, an uplift factor 
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of 1.91 was applied to the delay and diversion related figures for borough roads, but 
none to TLRN roads. 

Actual number of works = Utility works / Proportion of all works that are utility works 

    =12,616 / 0.5 =25,232 

Number of notices = Utility notices + HA notices 

    = 12,616 + 575 = 13,191 

Uplift = Actual number of works / number of notices 

    = 25,232/13,191 = 1.91 

Applying this uplift factor to the borough works, a first year cost of delay estimate of 
£215m is obtained for all works. Thus, assuming 10% mitigation (for reasons 
outlined earlier) from LoPS, the first year benefit is £21.5m . 

 

5.6 Estimation Top Down of the London Congestion Benefit of LoPS 

In order to sense check the above calculation, the first year cost of total delay (i.e. 
from recurrent and non-recurrent congestion) between 7am and 7pm for LoPs 
participating highway authorities was generated from an analysis of Traffic Master 
GPS data for 1st and 31st April 2008. Table 6 below shows the results along with our 
best lower bound estimation of the mitigation from LoPS. This estimation assumes 
the proportion of total delay caused by street and road works is 10% and the first 
year benefits through mitigation is 10% of this 10%, i.e. 1% of total congestion.  
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Table 6: Calculations of total delay on the N OI and expected first year benefit of the LoPS  

Borough  Annual delay 
(mil hours)  

Average 
delay per km 

(min s) 

First year 
cost of delay 

(£m) 

First year benefi t 
of reduced direct 

delay(£m)  

Barnet 6.16 0.91 72.6 0.73 
Brent 5.01 0.96 59.0 0.59 
Bromley 5.67 0.66 66.8 0.67 
Camden 6.74 1.93 79.4 0.79 
City of London 2.59 2.98 30.6 0.31 
Croydon 4.94 0.77 58.2 0.58 
Ealing 6.75 1.18 79.6 0.80 
Enfield 5.46 0.82 64.4 0.64 
Greenwich  3.66 0.78 43.1 0.43 
Hackney 1.97 1.24 23.3 0.23 
Hammersmith & 
Fulham 

4.05 1.49 47.7 0.48 

Haringey 3.64 1.03 42.9 0.43 
Harrow  3.39 0.73 39.9 0.40 
Hounslow 3.54 0.95 41.7 0.42 
Islington 2.27 1.35 26.7 0.27 
Kensington & 
Chelsea 

2.59 1.50 30.5 0.30 

Lambeth  2.76 1.08 32.5 0.32 
Lewisham 3.24 1.20 38.2 0.38 
Newham  3.72 1.13 43.8 0.44 
Redbridge 4.13 0.88 48.7 0.49 
Richmond 
upon Thames  

4.89 1.06 57.6 0.58 

Southwark  2.95 1.05 34.8 0.35 
Waltham 
Forest  

4.08 1.01 48.1 0.48 

Wandsworth 3.52 1.36 41.5 0.42 
Westminster 7.83 1.43 92.3 0.92 
Transport for 
London 

82.61 0.68 973.4 9.73 

All  188.17 0.85 2,217 22.17 

(Figures in the table are first year costs in 2002 prices and values) 
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5.7 Lower bound estimate 

Despite being only for 7am-7pm, the total value of £22.2m is slightly higher than that 
already obtained (21.5m), providing confidence that £21.5m is reasonable and lower 
bound. Further reasons for considering it lower bound are: 

1. A low factor for the impact of works 7pm to 7am has been applied. However on 
many of the busiest roads works are scheduled especially for these times in order 
to minimise daytime disruption. 

o E.g. Water works on Thurlow Park Road, West Dulwich were carried out 
between 8.30pm on the 13/03/2009 and 4.30pm on the 15/03/2009. 
Journey times almost tripled soon after the works began at 8.30pm, whilst 
delay continued to be experienced into the evening.  

2. The method is only able to evaluate the local impact of works and it is known that 
particularly disruptive works will have knock on effects on upstream links and 
parallel routes. 

o E.g.  Gas Works which took place on Cromwell Rd between the 21-
27/10/2008 impacted on vehicles travelling eastbound towards central 
London. The methodology used in this report would have aligned the 
works with LCAP link 1889. However the economic impact of the works 
was proven to be far greater on link 2186. Using the remainder of period 8 
as a baseline, the cost of delay was £166k on link 1889 and £955k on link 
2186. 

3. Any inaccuracies in the reporting of works in the central register will reduce the 
effect observed. 

o E.g. London Traffic Control Centre (LTCC) congestion incidents were 
overlaid in a GIS platform with works from the central register. There were 
many examples of works identified by LTCC, which could not be 
successfully matched to an equivalent central register record. These 
discrepancies suggest that the central register may be under counting the 
true number of works in London.  
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6. Improved Journey Time Reliability 

The main body of the literature on the value of reliability (VOR) relates it to the value 
of travel time (VOT) through a reliability ratio (RR). The value of reliability (VOR) can 
be calculated by multiplying the value of travel time by the reliability ratio (i.e. VOR = 
VOT x RR). The reliability ratio concept gives a relationship between one minuteôs 
standard deviation of travel time and one minuteôs travel time. A reliability ratio of 1 
implies that a reduction of the standard deviation of travel time of 1 minute has equal 
value to a 1 minute travel time saving. A reliability ratio of one is recommended by 
the Department for Transport ï though it is noted that the evidence on this matter is 
of variable quality (DfT, 2003). 
 
From WebTAG 3.5.7, the change in journey time variability in urban areas is 
estimated to be given by: 
 

ȹůij = 0.0018 (t ij2 2.02 - t ij1 2.02) d ij 
-1.41 

Where: 

 t ij1 and t ij2 are the journey times before and after the change for the journey from i 
to j (seconds)  

 ȹůij is the change in standard deviation of journey time for the journey from i to j 
(seconds)  

 d ij is the journey distance from i to j (km)  

Assuming an average journey time of 30 minutes, and the speeds given in Table 7, 
then average distances and thus standard deviations are derived. 

The reliability benefit applying the rule of a half is then calculated using: 

 

Where: 

 1ijT  and 2ijT are the number of trips before and after. These are assumed to 

remain approximately the same 

 VOR is the value of reliability and the DfT recommended value of 0.8 for RR (i.e. 
VOR/VOT) is used 
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Table 7: Esti mate of reliability (dis)benenfit in London as a proportion of a change in journey 
time (dis)benefit by area of London  

 Outer  Inner  Central  

Journey time added per km due to works (s)  1.7 5.2 5.9 

Speed (mph)  21 12 9 

Distance (km)  16.9 9.6 7.2 

Change in standard deviation (s) per journey  -3.4 -13.1 -16.8 

Change in standard deviation (s) per km  -0.2 -1.4 -2.3 

VOR/VOT 0.8 0.8 0.8 

Benefit  0.16 1.09 1.86 

Percentage uplift of journey time disbenefit 
through reliability disbenefit  

9.4% 21.0% 31.8% 

% total vehicle delay  due to street works  49.3% 35.7% 15.0% 

Pan-London  16.9% (17.0% when road 
works accounted for)  

 

Pan-London it is estimated that the cost of direct congestion can be uplifted by 
16.9% to account for the added unreliability. Work carried out using TfL GPS data 
based around inner and central London estimated an uplift figure of 22% for changes 
in the mean journey time supporting the derived values as credible (Modelling 
journey time variability to assist in designing a journey time variability performance 
indicator for the transport for London Road Network, Jonathan Turner 2008). 

Sensitivity analysis reveals the above results are very sensitive to average speed, 
much less to distance, average journey time and hardly affected by the estimate of 
journey time added by road works. As mean speeds in London are well known this 
means the above estimate is quite stable. 
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7. Diversion calculations 

7.1 WebTAG methodology 

To derive the marginal cost of cars in London, the WebTAG spreadsheet from TAG 
unit 3.13, section 2.4 was used. Figures for conurbations in 2010 were assumed to 
be representative, shown in Table 8. 

Table 8: Estimated marginal cost per car per km pan -London for 2010 at 2002 prices  in pence  

Cost  type  Congestion band  A roads  Other roads  

Congestion  Average 53.4 26.2 

Infrastructure  All 0.1 0.1 

Accident  All 2.6 2.6 

Local Air Quality  All 1.0 1.0 

Noise  All 0.2 0.2 

Greenhouse 
gases  

All 0.4 0.4 

Indirect taxation  All -4.0 -4.7 

TOTAL All 53.7 25.9 

 

In London in 2007, there were 20.0 billion vehicle kms on major roads and 12.9 
billion km on minor roads. Using this ratio on the figures in Table 8 for A-roads and 
other roads generates a value of 42.8 pence per car km. However this value uses 
national values of time; to be consistent with our other calculations an uplift factor of 
1.28 is required to get a pan-London average marginal cost (cm) of 54.8 pence . 

 

7.2 Diversion calculations 

The central register contains metadata about the traffic management taking place at 
works. For the majority of works this field contains óNone/signingô and for these 
works the diversion rate is considered low. However for works with special traffic 
management requirements it is expected there will be a noticeable impact on journey 
times and so some level of diversion. Table 9 and Table 12 show the assumptions 
made around flows, and diversion distances and diversion rates for works with 
different traffic management information for the NOI and non-NOI roads respectively. 
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Table 9: Assumptions around diversion rate s on NOI  roads  

 Road 
closure  

Lane 
closure  

Traffic control 
or contra flow  

None/  
signing only  

Percentage of given 
wor k type  1.6% 8.3% 4.6% 85.6% 

Daily flow, 7am -7pm 20,390 

Diversion distance  1km 

Percentage of traffic  
diverting  

100% 5% 2% 0.5% 

 

Table 10: Assumptions  around diversion rates on non -NOI roads  

 Road 
closure  

Lane 
closure  

Traffic cont rol 
or contra flow  

None/  
signing only  

Percentage of given 
work type  2.4% 1.1% 5.5% 91.1% 

Daily flow, 7am -7pm 927 

Diversion distance  0.5km 

Percentage of traffic  
diverting  

100% 5% 2% 0.5% 

 

Note the higher level of lane closures on NOI roads is due to a higher level on the 
TLRN. The daily flow on non-NOI roads assumes an even distribution of traffic 
control on all roads, but in reality it will probably be more focussed on higher flow 
roads, thus meaning this value is extremely lower bound. 

Clearly for road closures all motor vehicles must divert, but for other levels of traffic 
management very small levels were assumed. We know from monitoring of the 
ongoing work in the Blackfriars area that diversion rates will be substantially higher 
than these values when delay is high. Nonetheless, as we have little knowledge on 
diversion levels for works with less impact, we have used estimates towards the 
lower end of expectations.  

It has been assumed that as a minimum traffic would usually have to divert 1km on 
NOI roads and 0.5km on non-NOI roads. In order to support this assumption, a 
selection of works where diversion routes have been put in place was analysed. On 
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average the diversionary distance was around 2-3km, so again our assumptions are 
at the lower end of expectations. 

Monitoring of Blackfriars Bridge work across a two week period in 2009 indicated 
diversionary levels of between 10 and 30%, indicating that the proposed levels of 
diversion are almost certainly lower bound.  

 

As for the cost of direct delay the results were factored by the same amount to 
account for highway authority works and for diversions between 7pm and 7am. 
Likewise it is assumed that LoPS will mitigate 10% of the diversionary impact. 

Table 11: Estimated benefits o f LoPS due to reduced diversion  

 Road 
closure  

(£m) 

Lane 
closure  

(£m) 

Traffic 
control or 

contra flow  

(£m) 

None/  

signing only  

(£m) 

Total  

(£m) 

TLRN 3.64 1.59 0.07 .0.54 5.84 

Borough NOI  7.18 0.98 0.62 2.61 11.39 

Borough non -
NOI 0.80 0.01 0.04 0.16 1.01 

Total  11.61 2.58 0.73 3.31 18.23 

(Figures in the table are first year benefits in 2002 prices and values) 
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8. Extended Road Life 

Improved management of roads will lead to a reduction in overall capital costs with 
respect to highway maintenance by highway authorities through the mechanisms of 
a) the achievement of a better quality reinstatement of roads and b) a reduced 
footprint in the overall footprint of works, leading to an extended road life overall, 
thus necessitating less capital expenditure over the life cycle of both carriageways 
and footways. This reduced footprint will be achieved through a combination of better 
overall control of works, the introduction of shared working in common trenches and 
the introduction of new technologies and methods related to trench construction.  
 
Utility trench reinstatement details were extracted from TfLôs local register for the 
year from August 2008 to July 2009. Over 17,000 reinstatement details were 
recorded of which details for three footway works appeared to be erroneous and 
were removed for being unrealistically large. From these records an average 
reinstatement size for each work types was estimated. In doing this, multiple 
reinstatements for the same works were combined. Furthermore, any works with 
total reinstatement sizes larger than 50m were categorised as major and any with 
total reinstatements larger than 15m were categorised as standard if not already 
classified major or standard respectively. Table 12 shows the average footprints 
derived. 
 
Table 12: Table showing average footprint of utility works by work type on the TLRN for  the 
year August 2008 ï July 2009  

 Carriageway  

(m2) 

Footway  

(m2) 

Major  87.4 53.3 

Standard  25.1 4.7 

Minor  3.1 1.3 

Immediate - Emerge ncy  9.3 4.0 

 
For all of the highway authorities, the total area of carriageway and footway works 
undertaken by utilities (the area dug up and reinstated) is estimated by multiplying 
the average footprint obtained above for each work type by the number of such 
works occurring, i.e. assuming the average footprint is the same as on the TLRN. 
 
It is estimated that utility works reduce the life of assets by approximately 35% on 
average. Based on this Table 13 estimates the extra renewal cost incurred by TfL 
per square metre of works undertaken by utilities and the estimated mitigation that 
LoPS brings. 
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Table 13: Estimated extra renewal costs per square metre of street works  

 Carriageway  Footway  

Ratio  23.0% 77.0% 

2009 TfL reinstatement cost per 
square metre  

£40 £80 

Average lifespan where works 
have not occurred  

12 25 

Per annum cost per square metre  £3.33 £3.20 

Average lifespan lost with works  4 9 

Total value lost  per square metre  £13.33 £28.80 

Average num ber of years before 
benefit realised, i.e. when road 
surface repaired  

2 3.5 

Future discount factor  0.934 0.887 

Future discounted  value lost  per 
square metre  

£12.45 £25.53 

Converted to first year value lost 
per square metre  at 2002 market 
prices and valu es 

£9.05 £18.56 

 

 
The effect of the relatively high quantity of street works by utilities can be quantified 
in financial terms by multiplying the estimated total carriageway and footway works 
undertaken by utilities in each highway authority by the estimated cost. 
 
The costs for the boroughs are assumed to be lower than TfL. It is assumed there is 
a 20% reduction on carriageway costs due to a longer average lifespan, and a 40% 
reduction in footway renewal costs due to lower average quality requirements 
compared to footways on the TLRN. 
 
Table 14 shows the estimated first year reduced costs to members of LoPS 
assuming 10% mitigation. 
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Table 14: Estimated reduction in renewal costs that the LoPS will deliver  

 Carriageway  Footway  Total  

Boroughs area 531,845 684,811 1,216,657 

First year mitigation value per 
square metre 

£9.05 £18.56  

Borough discount factor 80% 60%  

Mitigation factor 10% 

Borough mitigation  £0.38m £0.76m £1.15m 

TLRN area 46,350 38,307  

First year mitigation value per 
square metre 

£9.05 £18.56  

Mitigation factor 10% 

TLRN mitigation  £0.04m £0.07m £0.11m 

LoPS first year mitigation  at 
2002 market prices and values  

£0.43m £0.83m £1.26m 

 
 
It can be seen in Table 14 that the total mitigation is estimated at £1.3m in the first 
year (2002 prices and values). This value is considered lower bound because no 
adjustment has been made to account for ñoverspillò and the additional area 
surrounding the reinstatement that will be damaged and have its lifespan reduced. 
Furthermore no account has been made of the reduction in reactive work that 
improved reinstatement quality and footprint reduction would bring. 
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9. Reduction in Collisions  

In London the attendant circumstances, casualty and vehicle data associated with 
each personal injury collision are recorded by the Metropolitan and City of London 
police  services in accordance with the Stats 19 reporting system as specified by the 
DfT for the national database for collisions occurring on the public highway. The 
collision data is processed by the Metropolitan Police service and forwarded to the 
London Road Safety Unit within TfL on a monthly basis. The data is then run through 
the ACCSTATS suite of programs, which validates and assigns the collisions to the 
LRSU collision network.  

For January 2007-December 2009 collision data were extracted for both TLRN and 
non-TLRN roads from ACCSTATS for the following two separate criteria:  

o Contributory factor: Temporary Road Layout, e.g. contra-flow  

o Special conditions at site: Road Works (Utility and HA works)  
 
The first is the average number of yearly collisions fulfilling the criteria that temporary 
road layout contributed to the collision. It provides an absolute lower bound estimate 
of the number of collisions that could reasonably be prevented if works were always 
carried out safely. The second set of data represents the number of collisions 
occurring when road works are present, but where the works have not been formally 
identified as contributing to the collision. Table 15 below shows the average annual 
number of collisions for the above criteria recorded in all boroughs and on the TLRN. 

Table 15: Average number of yearly collision s (Jan 2007 - Dec 2009) as recorded in ACCSTATS 
associated with road works.  

Average number of yearly collisions  
(Jan 2007 ï Dec 2009) ACCSTATS 

 Fatal  Serious  Slight  

Collisions with contributory factor: 
Temporary road layout, e.g. contra flow  

Boroughs 0 4.3 23.0 

TfL 0 1.3 8.0 

Collisions with special conditions at 
site: Road works  

Boroughs 1.7 23.3 122.3 

TfL 0.7 9.0 47.3 

 
 
In calculating the benefits that will arise from the introduction of the LoPS it has been 
assumed that greater control and oversight of works will lead to safer working 
practices, reducing by 10% collisions that occur at road works. It has further been 
assumed that the expected proportion of collisions in a given borough is equal to the 
proportion of total borough road network in the borough. 
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Table 16 below shows the single year benefit in 2002 market prices that will flow 
from a 10% reduction in road casualties associated with road works following the 
introduction of permitting. 

Table 16: First year b enefits arising to LoPs boroughs from a 10% reduction in road casualties 
associated with road works following the introduction of permitting.  

Aver age number of yearly collisions  
(Jan 2007 ï Dec 2009) ACCSTATS 

Fatal  Serious  Slight  

Collisions wi th special conditions at site: 
Road works  

2.3 32.3 169.7 

Expected c ollisions with in LoPS phase 1 
and 2 boroughs and TfL  

1.9 26.9 140.9 

Cost per collision (2002 market prices)  £1.44m £0.17m £0.02m 

Proportion that can be mitigated  10% 10% 10% 

Utility a nd HA work mitigation based on 
collisions at road works only  

£0.28m £0.45m £0.24m 

Total utility and HA works collision 
mitigation  

£0.97m 

Converted to first year mitigation at 2002 
market prices and values  

£0.73m 

 
We believe that the first year benefit figure of £0.73m for the LoPs Boroughs is an 
estimate that is at the lower end of the possible reduction in collisions that can 
reasonably be achieved because it doesnôt account for likely under reporting of both 
conditions and collisions and doesnôt account for collisions related to poor 
reinstatements. 

 

10. Compensation claims 

Safer working practices and improved reinstatement quality are both likely to result in 
not only a reduced number of collisions but a reduced number of compensation 
claims. Given compensation claims related to works within the LoPS highway 
authorities are thought to run in the millions of pounds, it is reasonable to expect the 
LoPS would lead to substantial savings on such claims. Unfortunately limited 
detailed information makes a robust estimate difficult, so an estimate for such 
savings has not been included. However it should be noted that its non-inclusion 
reinforces the conservative nature of the overall analysis. 
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11. Pedestrian Benefits 

To calculate pedestrian benefits, each of the boroughs was categorised depending 
on whether they were a central, inner or outer London borough. For each area, the 
numbers of walking trips per day and the average travel time to work for people who 
walk in those areas was obtained from the ñTravel in London Report 2008ò. These 
figures were then used to estimate the total distance walked daily in each area, 
based on the assumption that walking speed is 1.2m per second. Combining these 
figures with estimates of the length of the road network in each of these areas, an 
average pedestrian flow for each area was estimated.   

Total daily distance travelled by pedestrians, dtotal  = Tped x twork  / sped  

Where: 

 Tped is the total daily number of walking trips in the area 

 twork  is the average travel time to work (converted to hours) 

 sped is the average pedestrian walking speed (converted to kms per hour) 

 

Pedestrian flow, fped = d total  / lnetwork  

Where: 

lnetwork  is the length of the network 

Central register data was used to estimate the average daily number of footway 
works taking place in each borough, broken down by those that included a closure of 
the pedestrian footway and those that didnôt, which were further categorised by type 
(Major, Standard, Minor and Immediate). 

Where a footway was closed, it was assumed that pedestrians would cross over the 
road, continue their journey in the same direction, and then cross back to the side of 
the road they were originally on, once the area of the footway closure had ended. 
Time required to cross the road and back again has been factored into the cost of 
disruption, assuming an average road width of 10m and walking speed of 1.2 m per 
second. A 5 second time adjustment has also been made to account for time spent 
waiting for a suitable gap in traffic to cross the road. The reduction in walking speed 
due to twice the flows on one footway has also been considered. 

Due to higher pedestrian densities and hence crowding/friction effects, an 
assumption has been made that the reduction in speed and hence increase in delay 
is greatest in central London, followed by inner then outer London.  

The footprints of the works were considered to be the same as those obtained for 
road renewal. Major works were assumed to be 2m wide and consequently 26.6m in 
length. Although some pedestrians may cross over to the other side of the road, 
most will continue their journey on the same side. Hence, it is still necessary to build 
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in a 5 second time adjustment for either waiting to cross the road, or for waiting to 
converge onto the narrower footway. 

Standard works were assumed to be 1m wide and thus 4.7m in length. Thus the 5 
second time adjustment is not necessary, as waiting time is negligible, only the extra 
delay from the friction effects needs to be considered. 

Minor works were considered to be approximately 1m wide and 1.3m long, having 
minimal impact of the order one second from having to alter trajectory around the 
works. 

Immediate works can vary substantially in size, but were assumed to be 1m wide 
and 4.0m long. 

Table 17 summarises the above pedestrian delay assumptions. 

Table 17: Assumed pedestrian delay per footway works of the given type  

 Reinstatement 
length (metres)  

Delay in 
Central (secs)  

Delay in 
Inner (secs)  

Delay in 
Outer (secs)  

Closur e n/a 31.7 28.3 26.7 

Major works  26.6 31.6 22.8 18.3 

Standard 
works  

4.7 4.7 3.1 2.3 

Minor works  1.3 1.3 0.9 0.6 

Immediate  4.0 4.0 2.6 2.0 

 

For each borough, an annual delay to pedestrians was calculated by multiplying the 
number of days in a year of each work types by the average delay for those types of 
works in that area and by the average pedestrian flow in that area, then summing. 

Annual delay to pedestrians,  totalt  = 
i

pedii ftn  

Where: 

 i is work type 

 ni is number of days of works of type i 

 it  is the average delay at works type i 
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The value of time for pedestrians was obtained from the DfTôs WebTAG resource, 
which shows 2002 values of working time for pedestrians (walking), values of non-
working time (commuting), and values of non-working time (other). Walking mode 
journey purpose split data was obtained from LATS (London Area Travel Survey). 
Using this combination of data, proportioning the values of time to journey purposes, 
a London weighted average pedestrian value of time of £6.72 was obtained. 

The disbenefit to pedestrians was calculated by multiplying the annual delay to 
pedestrians by this value of time and again factoring to account for road works. It is 
estimated that the introduction of the permit scheme will mitigate 10% of this 
disbenefit and this has been calculated to be £0.94m in the first year for TfL and all 
phase 1 and 2 LoPS boroughs (at 2002 prices and values) 

 



 London Permit Scheme  

 

32 of 43 

12. Non-Monetised Benefits 

A number of key objectives of the Permit Scheme will generate significant benefits 
which are intangible and to which monetary values cannot be readily attached. 

The objectives which will give rise to these intangible benefits are outlined in section 
16 of the Traffic Management Act 2004 (ñTMAò) and duties arising from the TMA in 
sections 59 and 60 of the New Roads and Street Works Act 1991 (NRSWA). The 
objectives associated with these have already been outlined in section 2 of this 
document. The intangible benefits arising from these objectives are summarised in 
Figure 1.  

The cost benefit analysis framework submitted as part of this permit scheme does 
not allow for the realisation of these benefits which will arise from implementation but 
these are nonetheless critical to meeting these objectives. Table 18 has been 
designed to enable assessment of these intangible (non-monetised) benefits in line 
with the monetised benefits as follows: 
 

Intangible 

Benefit Range

Monetised cost 

benefit ratio

Low < 1.5

Medium 1.5 to 2

High 2 +  
 
 

Table 18: Estimation of the value of  intangible benefits arising from the introduction of the 
LoPS  

Benefit Factors Intangible Benefits Generated Range

Better advance notice to drivers Improved journey time reliability for all vehicles High

Improved journey time reliability Reduction in public service vehicles operated High

Better quality reinstatement of road surfaces Improved journey quality Medium

Longer road life overall Longer vehicle life Low

Efficient and safe road works Site operator accidents reduced Medium

Reduction in car accidents Low

Improved road network management Extra reduction in congestion Medium

Improved journey time reliability Medium

Better route selection Travellers Stress: Frustration High

Travellers Stress: Route uncertainty Medium

Travellers Stress: Fear of potential accidents Low

Improved access to carriageways and footways Protects children and the vulnerable from accidents High

Provides better inclusion and accessibility for the disabled High

Reduced severance especially for pedestrians Low
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Figure 1: Summary of Intangible Benefits arising from the Introduction of a London Permit Scheme  

Intangible Benefits 

Permitting of street works 

will provide a series of 

intangible benefits for road 
users arising from  the 

objectives as outlined in:

Section 16 of the TMA

and duties arising from the 
TMA in:

Section 59 of NRSWA
Section 60 of NRSWA

Improved information generates:

Better advance notice to drivers

Improved organisation of works generates:

Efficient and safe road works

Improved dissemination of information through 

travel information systems, e.g. VMS generates:

Better route selection

Objective Benefit Factors
Intangible 
Benefits Generated

Travellers Stress. Reductions in:

ÅFrustration
ÅFear of potential accidents

ÅRoute uncertainty

Improved Accessibility

ÅReduced severance especially for 
pedestrians

ÅProtects children & the vulnerable

ÅBetter access for the disabled.

Alternative Routes Selected

ÅImproved journey time reliability
ÅA reduction in public service 

vehicles operated resulting from the 

improvement in JTR.

Improved management and layout of works 

generates:

Improved access to carriageways and footways

Travellers Safety

ÅReduction in car accidents
ÅSite operator accidents reduced

Improved management of works generates:

ÅBetter quality reinstatement of road surfaces

ÅLonger road life overall

Ride Quality & Vehicle Maintenance

ÅImproved journey quality
ÅLonger vehicle life

Improved co-ordination of works generates:

Improved road network management as a result 

of better information and improved decision 

making;

Better Road Network Performance

ÅGenerates a reduction in 
congestion and an improvement in  

journey time reliability above that 

attributed to individual works

 



13. Overall Cost-Benefit Analysis 

In this section all of the quantified elements that have been addressed in the 
previous sections have been brought together to produce an overall benefit to cost 
ratio for the scheme calculated for both the first year of operation and over a 
twenty-five year period. These results are shown in the following two tables. 

Note for the 25 year assessment net congestion arising from street and road works 
has been assumed to increase by 1% a year. 

Table 19: First year benefit  to  cost ratio  

 Net present value  (£m) 

Reduction in vehicle delay 21.5 

Improvement in journey time reliability 3.6 

Diversionary impact of road closures and traffic 
management 18.2 

Reduction in casualties 0.7 

Pedestrian benefit 1.2 

Present value of benefits  45.3 

  

Start up costs 0.4 

Operating costs 31.6 

Revenue -14.1 

Reduced road maintenance -1.3 

Present value of costs  16.6 

  

Net present value  28.7 

Benefit to cost ratio  2.73 

 (Figures in the table are first year costs in 2002 prices and values) 
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Table 20: 25 year benefit to cost ratio  

 Net present value  (£m) 

Reduction in vehicle delay 540.0 

Improvement in journey time reliability 89.8 

Diversionary impact of road closures and traffic 
management 457.2 

Reduction in casualties 16.2 

Pedestrian benefit 27.4 

Present  value of benefits  1,130.6 

  

Start up costs 0.4 

Operating costs 703.7 

Revenue -314.0 

Reduced road maintenance -31.6 

Present value of costs  358.5 

  

Net present value  772.1 

Benefit to cost ratio  3.15 

 (Figures in the table are 25 year costs in 2002 prices and values) 

 

Detailed figures have also been generated for the entire highway authorities 
concerned. The following two tables show the benefit to cost ratio broken down by 
individual highway authority, with phase 2 boroughs highlighted in bold. 
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Table 21: First year benefit to cost ratio by borough  

Borough  Benefits  (£m) Costs  (£m) Net present 
value  (£m) 

Benefit cost 
ratio  

Barnet 2.064 0.926 1.138 2.23 

Brent 1.070 0.491 0.579 2.18 

Bromley 1.667 0.583 1.084 2.86 

Camden 1.307 0.492 0.814 2.65 

City of London 0.881 0.363 0.518 2.43 

Croydon 1.329 0.652 0.677 2.04 

Ealing 1.027 0.486 0.541 2.11 

Enfield 1.759 0.460 1.299 3.82 

Greenwich  1.345 0.710 0.636 1.90 

Hackney 0.735 0.556 0.179 1.32 

Hammersmith & 
Fulham 0.590 0.374 0.216 1.58 

Haringey 1.129 0.877 0.251 1.29 

Harrow  1.209 0.489 0.720 2.47 

Hounslow 0.927 0.562 0.366 1.65 

Islington 0.738 0.571 0.167 1.29 

Kensington & 
Chelsea 0.520 0.341 0.179 1.53 

Lambeth  0.931 0.851 0.080 1.09 

Lewisham 0.682 0.536 0.146 1.27 

Newham 0.959 0.545 0.414 1.76 

Redbridge 1.126 0.501 0.625 2.25 

Richmond upon 
Thames  0.961 0.475 0.486 2.02 

Southwark  0.966 0.565 0.401 1.71 

Waltham Forest  0.933 0.800 0.133 1.17 

Wandsworth 0.688 0.521 0.167 1.32 

Westminster 3.333 1.055 2.278 3.16 

Transport for 
London 16.431 1.809 14.623 9.09 

Total  45.308 16.590 28.717 2.73 

(Figures in the table are first year costs in 2002 prices and values) 
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Table 22: 25 year benefit to cost ratio by borough  

Borough  Benefits  (£m) Costs  (£m) Net present 
value  (£m) 

Benefit cost 
ratio  

Barnet 51.59 20.12 31.47 2.56 

Brent 26.74 10.56 16.18 2.53 

Bromley 41.67 12.61 29.06 3.30 

Camden 32.47 10.60 21.87 3.06 

City of London 21.49 7.73 13.76 2.78 

Croydon 33.21 14.08 19.13 2.36 

Ealing 25.62 10.33 15.28 2.48 

Enfield 43.98 9.86 34.11 4.46 

Greenwich  33.60 15.64 17.96 2.15 

Hackney 18.27 11.93 6.34 1.53 

Hammersmith & 
Fulham 14.67 7.89 6.78 1.86 

Haringey 28.18 19.13 9.05 1.47 

Harrow  30.21 10.70 19.51 2.82 

Hounslow 23.18 12.12 11.06 1.91 

Islington 18.31 12.36 5.95 1.48 

Kensington & 
Chelsea 12.85 7.22 5.63 1.78 

Lambeth  23.17 18.60 4.57 1.25 

Lewisham 17.01 11.33 5.68 1.50 

Newham  23.94 11.90 12.03 2.01 

Redbridge 28.15 10.80 17.35 2.61 

Richmond upon 
Thames  24.03 10.33 13.70 2.33 

Southwark  24.06 12.12 11.95 1.99 

Waltham Forest  23.26 17.31 5.94 1.34 

Wandsworth 17.16 11.17 6.00 1.54 

Westminster 82.54 22.74 59.80 3.63 

Transport for 
London 411.23 39.31 371.92 10.46 

Total  1,130.58 356.39 774.19 3.15 

 (Figures in the table are 25 year costs in 2002 prices and values) 
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14. Sensitivity Tests  

There are a number of examples in this CoBA whereby a lower end estimate has 
been used for the purposes of estimating benefits. For, example our method of 
calculating the benefit arising from the reduction of direct delay component of 
congestion from introducing permits has been based on only the direct impact of 
works upon the LCAP link they were within, meaning that some of the network 
wide impact of this congestion has not been included in the calculations. A further 
way that it can be assured that the overall estimation of benefits is reasonable is to 
conduct a sensitivity test.   
 
A series of sensitivity tests have been performed on the 25 years appraisal based 
on a 7.5% permit mitigation impact, 25% less road congestion benefits and a 
reduction of 25% in reduced maintenance costs. The results are shown in Table 
23. 
 
Table 23: Sensitivity analysis on 25 year appraisal  

Scenario  Benefit (£m)  Cost ( £m) Net present 
value (£m)  

Benefit cost 
ratio  

Baseline  1,130.6 358.5 772.1 3.15 

7.5% mitigation  847.9 366.4 481.5 2.31 

25% less road 
congestion related 
benefits  

858.8 358.5 500.3 2.40 

Assume NO  
reduced 
maintenance costs  

1,130.6 390.1 740.5 2.90 

 

The results of the sensitivity analysis show that over 25 years the monetised 
benefits are still high, i.e. over 2, for all three scenarios tested. 
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15. Benefits Monitoring 

15.1 LoP Objectives and Evaluation 

The objectives of the London Permit Scheme for Road Works and Street Works 
(LoPS) are set out in Section 2 of the scheme whilst Section 22 sets out how these 
objectives will be monitored and evaluated.  The document ñLoPs Objectives and 
Evaluationò provides further information on those objectives and clarifies the ways 
in which these will be measured.  

In summary the objectives are identified in this document as:  

a) Provide an environment to help each of the Permit Authorities 
operating the LoPS to meet their NMD; and 

b) Support those seeking to minimise disruption and inconvenience 
across London by encouraging good practices, mutual and 
collaborative working arrangements and a focus on co-ordination and 
getting it right; and 

c) Encourage a high emphasis on safety for everyone including site 
operatives and all other road users with special emphasis on people 
with disabilities; and 

d) Encourage a sharing of knowledge and methodology across the 
industries working within the London Permit Scheme; and 

e) Emphasise the need to minimise damage to the structure of the 
highway and all apparatus contained therein; and 

f) Provide a common framework for all activity promoters who need to 
carry out their works in London; and 

g) Treat all activities covered by the scheme and activity promoters on 
an equal basis.  

In order to ensure that the scheme complies with the Regulations that require 
these objectives to be evaluated so as to measure whether they are being met, 
three Task Forces have been set up to carry out that function. These Task Forces 
provide a useful forum for participating authorities to raise any concerns or queries 
as well as ñcompare notesò in respect of how LoPS is running.  

The Task Forces are: 

LoPS Business Task Force 

LoPS Works Task Force 

LoPS Site Planning and Asset Task Force 

The Task Forces each have detailed Terms of Reference which include the means 
whereby they will measure and assess whether the specific LoPS Objectives are 
being met. The Objective Measures, described below, and also outlined in the 
document ñLoPS Objectives and Evaluationò, form part of those Terms of 
Reference. 
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OM 1 - Average Journey times 

OM 2 - Journey time reliability 

OM 3 - Number of days of Section 74 overruns 

OM 4 - Average duration of works by work type 

OM 5 - Inspections 

OM 6 - Number of collaborative works 

OM 7 - Number of deemed permits  

OM 8 - Number of conditions applied by condition type 

OM 9 ï Number of times that works have been undertaken on a road with 
S58 or S58a restrictions 

Below is a table summarising how each of the OMs (and the KPIs) relate to each of 
the LoPS objectives. 

Table 24: LoPS Objectives and Relevant Objective Measures/Key Performance Indicators  

LopS Objective OM or KPI 

A 1,2,3,4,6 

B 1,2,3,4,6 

C 3,4,5,6 

D 3,4,5,6 

E 4,5,6,9 

F 7,8 

G KPIs 1,2,4 and 5 

 

15.2 Methodology and Data Collection 

Benefits monitoring can be conducted in a number of ways. As London is the only 
area which will have highway authorities that are both participatory and non-
participatory in the permit scheme then a direct comparison approach in the same 
time frame can be used to establish the benefits of permitting. This is outlined in 
section 15.2.1 below.  

The more traditional approach to benefits monitoring requires the establishment of 
a baseline prior to establishment of the scheme with follow up performance 
monitoring to establish the benefits of the scheme. This approach is outlined in 
section 15.2.2 below. 
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15.2.1 Following the introduction of phase 1 of permitting a large sample of street 
works defined as major, standard, and minor drawn from both the 19 phase 
1 LoPS participating highway authorities and the 15 non ïparticipating 
boroughs will be compared based on the cost of congestion generated using 
LCAP and/or TrafficMaster data, after controlling for borough type (central, 
inner, outer), size of street works, location of works, and other external 
influences. A similar exercise will be repeated with the introduction of phase 
2, comparing the 26 highway authorities with the 8 non-participating 
boroughs. 

15.2.2 In all 26 LoPS highway authorities prior to the introduction of the permit 
scheme establish baseline network performance parameters for a number of 
road links both with and without street works. Continue to monitor the same 
road links with and without street works. Measuring the road performance 
parameters of road links without street works both before and after the 
introduction of the permit schemes enables the influence of external factors 
such as changes in global road traffic volumes and other factors to be 
controlled in the final analysis of the benefits of permitting.  

To facilitate the approach outlined in section 15.2.2 the following data will be 
collected in the 26 LoPS highway authorities prior to the introduction of the permit 
scheme, and also during and after individual street-works scenarios. The same 
data will be collected after the introduction of the permit scheme to measure the 
benefits of the scheme. 

There will be an ongoing programme of data collection utilising LCAP and 
automatic traffic counters, manual counts and surveys covering a variety of 
locations, road types and street works types. It is proposed that this data will be 
collated and analysed annually. 

15.2.3 Journey time measurement (road works and non road works affected sites) 

 ANPR cameras 

 GPS Traffic Master probe vehicles 
 

15.2.4 Traffic flow measurement (road works and non road works affected sites) 

 Automatic Traffic Counters 

 Manual counts 
 

15.2.5 Accidents ( street works and non street works affected sites) 

 Acc-stats database 
 

15.2.6 Intangible Benefits 

 Questionnaire Surveys 

 Street works (follow ï up customer satisfaction surveys) 
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15.3 Monitoring of Intangible Benefits 

Since 2005, Streets Management within Transport for London has undertaken an 
annual customer satisfaction survey among Londoners to assess satisfaction 
levels with the maintenance and management of London streets. The research 
assesses satisfaction across a number of aspects including cleanliness, quality of 
street surfaces, road-works and safety. In addition, it examines at the condition, 
maintenance and safety of London streets for pedestrians, drivers, cyclists and 
powered two-wheeler (P2W) drivers.  

The following sections of the survey will be used to monitor the intangible benefits 
that will arise from the introduction of the Permit Scheme.  

 Overall satisfaction with streets and pavements 

o Quality and cleanliness of pavements and pedestrian areas 

o Quality of pavements and pedestrian areas 

 Road-works 

o The way essential road-works are managed 

o The speed with which essential road-works are completed 

 Maintenance of London Streets 

o Road surfaces 

The following diagram is a summary of the customer satisfaction survey results 
based on questions related to the management of road works put to a 
representative sample of Londonerôs (Streets Management Customer Satisfaction 
Survey, Synovate, Job number 08-0090, March 2008). 
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16. Conclusions 

The assessment has integrated economic (monetised) and strategic (intangible) 
evaluations as a basis for monitoring the overall benefits realised from the 
introduction of a permit scheme.  

 The results from the appraisal show that the introduction of a permit scheme in 
London has positive economic benefits for all of the applicant highway authorities 
as well as the present members of LoPS.  

Based on the application of lower end estimation principles to our methodologies 
for all highway authorities in both phase 1 and phase 2 with all set up costs 
included in the first year, the introduction of LoPs produces a Benefit to Cost Ratio 
(BCR) of 2.73 and Net Present Value (NPV) of £28.7m (2002 prices and values) 
for the first year of implementation (single year appraisal).  

An appraisal with a 25 year time period has produced a BCR of 3.15 and a NPV of 
£772m. 

There are additionally a number of intangible benefits that will be generated that 
should be taken into consideration as outlined in the section on non-monetised 
benefits. 

A series of sensitivity tests have been performed on the 25 years appraisal based 
on a 7.5% permit mitigation impact, 25% less road congestion benefits and a 
reduction of 25% in reduced maintenance costs. 

16.1 Note on borough benefit cost ratios 

When the benefit cost ratios are broken down by borough it is evident that a large 
proportion of the benefit accrues on the TLRN. This is to be expected as 
approximately one third of all vehicle kms travelled in London are on the TLRN. As 
a result, the benefit cost ratio for TfL is over 10. Although not as exceptional, the 
ratios for the boroughs are all over 1.5, with the exception of Lambeth, Waltham 
Forest, Islington and Haringey, which are between 1.2 and 1.5.  

The primary reason for lower benefit cost ratios is the high number of works in the 
boroughs concerned relative to their road network lengths. Due to the necessity of 
calculating the direct delay mitigation component relative to road network length, 
this may somewhat bias against boroughs with higher than usual numbers of 
works, where we could reasonably expect delay per km due to works to be higher. 
However there is no easy way to correct for this and no attempt has been made to 
do so in this analysis. Therefore we believe this limitation should be taken into 
account with respect to the benefit to cost ratio for the aforementioned boroughs in 
assessing the overall CoBA. 

 


