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TT2 TRAFFIC AND TRANSPORTATION 

 Question TT2.1

Regarding Action Point (AP) 1 from the Issue Specific Hearing held 
on the 17 January 2017, The Applicant was asked to provide ‘a 
comprehensive note giving full borough distributions of car trips 
that are not suppressed but re-assigned for Deadline 3 (D3). This 
should include detailed estimates of the projected behaviour 
impacts’ 

In relation to distribution of car trips that are not suppressed but 
reassigned, the information provided [REP3-025] does not address 
the issue of potential redistribution of trip origins and destinations. 
The Applicant notes that the assignment model does not have the 
capability of providing insights into this very important aspect of the 
spatial implications of the scheme for and the ability of selected 
population groups, in particular less well-off people, to avail of new 
opportunities. The Applicant is asked to revisit this request and 
exploit the capabilities of the overall model system including the 
demand model. 

Response 

Introduction 

TT2.1.1 The note (REP3-025) submitted for Deadline 3 summarised the impact of 
the Scheme in the Assessed Case in 2021 on the re-assignment (i.e. re-
routing) of trips. The previously presented analysis used the information 
extracted from the highway assignment model (RXHAM) which did not 
allow a straightforward presentation of the changes to trips that change 
both their route and their origin or destination. 

TT2.1.2 In their original request the ExA requested as part of Action Point 1 “…a 
comprehensive note giving full borough distributions of car trips that are 
not suppressed but re-assigned…”. This was understood to be asking 
about the ‘re-assignment’ of trips. Consequently, the primary focus of the 
original note (REP3-025) was on car trips that were re-assigned (i.e. that 
change route), rather than on responses of the demand model.  

TT2.1.3 Question TT2.1 has clarified that the Examining Authority would also like 
information on the “potential redistribution of trip origins and destination”. 
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This note provides information from the LoRDM demand model about the 
Scheme responses relating to mode shift and to the redistribution of trip 
origins and destinations. The analysis focuses on changes to out-of-work 
travel (i.e. non-business users, with a particular focus on low income car 
users ) and covers the same boroughs as the analysis of the Scheme 
impact on Low Income Residents (REP3-024). The results are presented 
for the two key areas: 

 ‘South of the river’ including the ‘Host Borough - Greenwich’ and 
‘Other Boroughs south of the river’ - Southwark, Lewisham, Bexley 
and Bromley. 

 ‘North of the river’ including the ‘Host Boroughs - Newham and 
Tower Hamlets’ and ‘Other Boroughs north of the river’ - Hackney, 
Waltham Forest, Redbridge and Barking & Dagenham. 

TT2.1.4 The study area is shown in Figure 1 below. 

Figure 1: Study Area 
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TT2.1.5 The analysis presented in the note demonstrates that the scheme in the 
Assessed Case does not lead to any significant redistribution of the 
origins and destinations of car trips as the demand is managed through 
road user charges and the provision of a cross-river bus alternative. To 
further illustrate the mode shift and redistribution responses of car trips, 
two sensitivity tests are presented at the end of this note and compared to 
the Assessed Case. These demonstrate the alternative demand 
responses of car trips in a scenario with no additional bus services across 
the river (compared with today’s provision) and in a scenario with no road 
user charges applied for cross-river journeys. 

Demand Model Responses – Assessed Case 

TT2.1.6 The demand model (LoRDM) used in the appraisal of the Silvertown 
Tunnel Scheme is of a nested logit form with the mode shift response 
located above the trip redistribution in the model hierarchy. This structure 
is compliant with the advice provided in TAG Unit M2 (chapter 4.5) and 
described in detail in response to TT1 and in AECOM’s report “Application 
of LoRDM in East London, August 2015” (Response to TT FWQs, 
Appendix B). 

TT2.1.7 The model responds to changes in the combined cost of travel accounting 
for journey time, congestion and money costs by car, public transport and 
active modes. In the context of the Scheme, the demand changes can 
occur due to the following factors: 

 The Silvertown Tunnel providing a new and improved connection 
across the River Thames by road and reducing highway delays; 

 The user charges that are introduced to offset the reduction in 
highway travel time and manage demand; and 

 Improved travel times by public transport due to the addition of new 
cross-river bus services. 

TT2.1.8 Demand changes will also be affected by secondary effects flowing from 
the above such as changes to network-wide highway congestion or public 
transport crowding. 

TT2.1.9 Although this note focusses on the behaviour of car trips, it should be 
noted that the predicted demand changes represent the combined effect 
of the mode shift (a transfer between car and public transport modes) and 
a redistribution response (changes in trip destinations) to all aspects of 
the Scheme including the new bus services. 

   Page 11 of 79 

 



Silvertown Tunnel 

Response to ExA’s Second Written Questions: 

Principal Issue: Traffic and Transportation 

 

TT2.1.10 As demonstrated in REP3-024 the net impact of the Scheme (taking into 
account both highway and public transport impacts) on the cross-river- 
demand in the Study area is likely to be positive for the overall out-of-work 
travel and low income users in particular. The Scheme, however, will 
slightly reduce the number of out-of-work car trips crossing the river as 
they shift to public transport. 

TT2.1.11 Table 1 demonstrates the impact of the Scheme on the out-of-work car 
demand (total and low income trips) within the Study area. It compares 
the 2021 Assessed Case to the 2021 Reference Case trip matrices and 
shows the actual and percentage changes in: 

• The total number of daily car person trips made by the borough 
residents to destinations within the Study area including trips that 
cross the river and those that do not (shown in part (a) of the table). 
The negative values indicate a shift from car to public transport; and 

• The total demand crossing the river by car, which, in addition to 
mode shift, reflects the redistribution impacts (shown in part (b) of 
the table).  

Table 1 Changes in daily 2021 Car out-of-work demand by borough of 
residence, person trips 
 

Borough of 
residence 

Total car trips 
(a) mode shift 

Cross-river car trips 
(b) mode shift and 

redistribution 
Low 

Income 
OWT 

Total 
OWT 

% change 
Total 
OWT 

Low 
Income 
OWT 

Total 
OWT 

% change 
Total 
OWT 

South of the river 

Southwark -20  -90  -0.2% -10  -50  -2% 
Lewisham -60  -240  -0.2% -40  -160  -5% 
Greenwich  (Host 
Borough) -100  -350  -0.3% -130  -470  -10% 

Bexley -20  -100  -0.1% -70  -310  -9% 

Bromley 0  0  0.0% -20  -90  -7% 
Total 'South  of the 
river' -210  -770 -0.1% -280  -1,080  -7% 

North of the river 
Tower Hamlets (Host 
Borough) 0  0  0.0% -80  -290  -6% 

Newham  (Host 
Borough) -110  -360  -0.5% -40  -140  -4% 

Barking and Dagenham -10  -50  -0.1% -30  -130  -7% 
Hackney -10  -20  -0.1% -20  -90  -8% 
Waltham Forest -10  -40  -0.1% -40  -170  -14% 
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Redbridge -10  -50  0.0% -50  -220  -11% 
Total 'North  of the 
river' -150  -520  -0.1% -270  -1,030  -7% 

Total East London -350  -1,300  -0.1% -550  -2,110  -7% 
*Rounded to the nearest 10 trips 

TT2.1.12 As shown in Table 1, the reductions in the overall number of car trips 
shifting mode represent a relatively small percentage change in relation to 
the total number of daily resident trips made within the study area 
(changes are no greater than -0.5%). The majority of mode shift occurs in 
response to the charge and the new bus service provision. The bus 
network enabled by the Scheme would support a shift from car to public 
transport for those users experiencing increases in travel cost and will 
improve accessibility for those without access to a car. The mode shift 
impacts at a zonal level showing changes in total car productions for the 
total out-of-work demand and low income trips are shown in Appendix A. 

TT2.1.13 It can be seen that the reductions in the cross-river demand by car are 
generally higher than the shift from car to public transport mode, indicating 
that there is also some redistribution of car trips away from the charged 
crossings. The changes in trip patterns, i.e. origins and destinations, of 
car users who decide to no longer cross the river in the Assessed Case 
are examined in the next section of this note. 

Changes in Car Trip Patterns – South of the River 

TT2.1.14 The analysis presented below aims to explain the changes in travel 
patterns (redistribution of origins and destinations) resulting from the 
Scheme by comparing the Assessed Case daily car demand matrices in 
person trips to those in the Reference Case scenario. Tables 2 and 3 
show actual and percentage changes in daily trip attractions for the 
residents of the boroughs south of the river. 

TT2.1.15 To aid understanding of the results, the total changes in the overall car 
demand and river-crossing travel presented in Table 1 are also repeated 
here. The reductions in car river crossing travel over and above the mode 
shift represent the redistribution impact, i.e. trips that continue to use car 
mode but change their destination in the Assessed Case. Changes in trips 
that previously crossed the river are presented by origin and destination 
boroughs with the last column showing the total change in trip attracted to 
the destinations south of the river.  
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Analysis of Redistribution - All Residents 
 
Table 2 Redistribution of Car out-of-work trips made by South London 
residents, actual change in daily person trips in 2021 
 

Residents of South London 
Boroughs 
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Changes in Car Attractions South of 
the river (redistribution effect) 
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Southwark -90 -50 -30 -20 10 0 0 -40 
Lewisham -240 -160 -30 -20 -10 -20 0 -80 
Greenwich (Host Borough) -350 -470 20 -10 20 20 70 120 
Bexley -100 -310 10 -10 10 120 80 210 
Bromley 0 -90 -10 -10 70 50 -20 80 
Total 'South of the river' -770 -1080 -30 -70 110 170 130 310 
*Rounded to the nearest 10 trips hence totals may not always sum 
 

Table 3 Redistribution of Car out-of-work trips made by South London 
residents, percentage change in daily person trips in 2021 
 

Residents of South London 
Boroughs 
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Southwark 0% -2% 0% 0% 0% 0% 0% 0% 
Lewisham 0% -5% 0% 0% 0% 1% 0% 0% 
Greenwich (Host Borough) 0% -10% 1% 0% 0% 0% 1% 0% 
Bexley 0% -9% 0% 0% 0% 0% 1% 0% 
Bromley 0% -7% 0% 0% 1% 1% 0% 0% 
Total 'South of the river' 0% -7% 0% 0% 0% 0% 0% 0% 

TT2.1.16 The reduction of cross-river trips by residents of Greenwich (470 trips) 
results from 120 car trips changing their destinations and 350 transferring 
to public transport. The redistribution impact is slightly stronger for Bexley 
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residents with 210 car trips redistributing and only 100 transferring to 
public transport. This is because the Assessed Case modelling has not 
included any bus services that serve Bexley. 

TT2.1.17 There is also a small number of Bromley residents (80 trips) that change 
their destinations to the same side of the river with no increase in non-
river crossing trips by residents of Southwark and Lewisham.  

TT2.1.18 The overall cross-river out-of-work-time travel made by the boroughs 
south of the river reduces by 1,080 trips in the Assessed Case with 770 
trips changing mode and 310 trips choosing other destinations in south 
London. The scheme results in 110 additional daily car trips attracted to 
Greenwich, 170 trips to Bexley and 130 trips to Bromley destinations. As 
shown in Table 3 the redistribution impacts on the overall trips attracted to 
the south London destinations are small in percentage terms, i.e. less 
than 1% for all movements.   

TT2.1.19 The overall changes in out-of-work trips attractions at a zonal level are 
shown in Appendix B (Figure 1). These are the trips made by the 
residents of the south London boroughs that used to cross the river in the 
Reference case. 

Analysis of Redistribution – Low Income Residents 

TT2.1.20 Table 4 shows actual changes in daily trip attractions for the residents of 
the boroughs south of the river, this time for low income residents only, 
with the zonal level changes shown in Appendix B (Figure 2). 

Table 4 Redistribution of Low Income Car out-of-work trips made by 
South London residents, actual change in daily person trips in 2021 

 

Residents of South London 
Boroughs 
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Southwark -20 -10 -10 -10 0 0 0 -20 
Lewisham -60 -40 -10 -10 0 0 0 -20 
Greenwich (Host Borough) -100 -130 10 0 10 0 20 40 
Bexley -20 -70 0 0 0 30 20 50 
Bromley 0 -20 0 0 20 10 0 30 
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Total 'South of the river' -210 -280 -10 -20 20 40 30 60 
*Rounded to the nearest 10 trips hence totals may not always sum 

TT2.1.21 The overall pattern of changes is similar to those for the total out-of-work 
time demand seen previously. However, the mode shift is stronger than 
the redistribution for all boroughs except Bexley, as these trips are more 
likely to choose new buses as their preferred mode of travel. For example, 
the reduction of 130 cross-river car trips made by low income residents of 
Greenwich is mainly due to a transfer to public transport with only 40 car 
trips redistributing to other destinations. 

Changes in Car Trip Patterns – North of the River 

Analysis of Redistribution – All Residents 

TT2.1.22 The same analysis looking at the redistribution impacts of the Scheme 
was undertaken for the boroughs north of the river.  Tables 5 and 6 show 
actual and percentage changes in daily car trips for the selected 
boroughs. 

Table 5 Redistribution of Car out-of-work trips made by North 
London residents, actual change in daily person trips in 2021 

 

Residents of North London 
Boroughs 
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Tower Hamlets (Host Borough) 0 -290 180 10 10 30 10 50 290 

Newham (Host Borough) -360 -140 30 
-

190 -50 0 -20 0 -230 
Barking and Dagenham -50 -130 30 -60 130 0 10 -20 90 
Hackney -20 -90 30 10 0 20 10 10 80 
Waltham Forest -40 -170 30 20 -20 10 30 70 140 
Redbridge -50 -220 30 -10 -20 20 70 70 160 

Total 'North of the river' -520 -1030 330 
-

230 50 70 120 180 520 
*Rounded to the nearest 10 trips hence totals may not always sum 
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Table 6 Redistribution of Car out-of-work trips made by North 
London residents, percentage change in daily person trips in 2021 

 

Residents of North London 
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Tower Hamlets (Host Borough) 0% -6% 1% 0% 0% 1% 1% 2% 1% 

Newham (Host Borough) 0% -4% 0% 0% 
-

1% 0% 0% 0% 0% 

Barking and Dagenham 0% -7% 1% 
-

1% 0% 0% 0% 
-

1% 0% 
Hackney 0% -8% 1% 0% 0% 0% 0% 0% 0% 

Waltham Forest 0% -14% 1% 0% 
-

1% 0% 0% 0% 0% 
Redbridge 0% -11% 1% 0% 0% 1% 0% 0% 0% 
Total 'North of the river' 0% -7% 1% 0% 0% 0% 0% 0% 0% 

TT2.1.23 As for the southern boroughs, the overall cross-river car out-of-work travel 
made by the north London residents reduces by 1,030 trips following the 
introduction of the scheme. 520 car trips change mode to public transport 
with the remaining 510 trips continuing to use car as their mode of travel 
but switching to the destinations north of the river.  

TT2.1.24 All boroughs (except Newham) see some minor increases in car trips with 
origin and destinations north of the river resulting from the redistribution of 
the cross-river trips. Although the overall number of car trip made by 
Tower Hamlets residents remains unchanged, 290 person trips stop 
crossing the river in the Assessed Case. Redbridge, Waltham Forest, 
Barking and Dagenham and Hackney show both mode shift and 
redistribution affects that lead to the reduction of the cross river travel. 
The mode shift appears to be the strongest response for the residents of 
Newham who benefit from the bus enhancements with car trips reductions 
occurring on both sides of the river. As with south London, none of these 
changes are significant when looking at the percentage change. 

Analysis of Redistribution – Low income Residents 

TT2.1.25 Tables 7 shows actual changes in daily trip attractions for the residents of 
the boroughs north of the river, this time for low income residents only.  
The overall pattern of changes is similar to those seen previously for the 
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total out-of-work time demand with the negligible changes over the course 
of the day. 

Table 7 Redistribution of Low Income Car out-of-work trips made by 
South London residents, actual change in daily person trips in 2021 
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Tower Hamlets (Host Borough) 0 -80 50 0 0 10 0 10 70 
Newham (Host Borough) -110 -40 10 -60 -10 0 0 0 -60 
Barking and Dagenham -10 -30 10 -10 30 0 0 -10 20 
Hackney -10 -20 10 0 0 0 0 0 10 
Waltham Forest -10 -40 10 0 -10 0 10 20 30 
Redbridge -10 -50 10 0 0 0 20 20 50 
Total 'North of the river' -150 -270 90 -70 10 20 30 40 120 

*Rounded to the nearest 10 trips hence totals may not always sum 

TT2.1.26 The overall cross-river car out-of-work travel made by low income 
residents of the northern boroughs reduces by 270 trips in the Assessed 
Case with 150 trips changing mode to public transport and the remaining 
120 trips switching to the destinations north of the river. 

TT2.1.27 The redistribution of out of work car trips at a zone level for residents of 
north London who used to cross the river by car in the Assessed case are 
provided in Appendix B for total (Figure A3) and low income (Figure A4) 
users. 

Demand Model Responses in the Sensitivity Tests 

TT2.1.28 The mode and distribution impacts were also analysed for the sensitivity 
tests of the Assessed Case with no cross-river buses, and also the 
Assessed Case without the user charge.  In both cases the modelled year 
is 2021. Table 8 shows the changes in daily car trips in the Assessed 
Case without bus for the boroughs north and south of the river and 
compares these to the responses in the standard Assessed Case. As 
expected, the mode shift is lower in the scenario with no additional cross-
river buses and leads to a greater redistribution of trips toward the 
locations on the same side of the river. 
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TT2.1.29 Table 9 shows the same statistics for the Assessed Case without the 
charges and compares the responses to those in the standard Assessed 
Case. If the travel time savings brought by the additional highway river-
crossing capacity are not offset by charges, the scheme is likely to result 
in a lower mode shift to public transport by north London residents, whilst 
south London residents even experience a shift from public transport to 
car. There are also significant redistribution effects for car travel 
increasing the cross-river travel by car in both directions. 

Table 8 Sensitivity test without bus improvements - Changes in daily 
2021 Car out-of-work demand by borough of residence, person trips 
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A s s es s ed C as e vs  R eferenc e C as e 
Total 'South  of the river' -770 -1,080 310 -210 -280 60 
Total 'North  of the river' -520 -1,030 520 -150 -270 120 
A s s es s ed C as e without bus es  vs  R eferenc e C as e 
Total 'South  of the river' -210 -1,030 820 -60 -260 210 
Total 'North  of the river' -50 -970 920 -10 -260 250 
Differenc e (A s s es s ed C as e without bus es  minus  A s s es s ed C as e) 
Total 'South  of the river' 560 50 510 150 20 150 
Total 'North  of the river' 470 60 400 140 10 130 

*Rounded to the nearest 10 trips hence totals may not always sum 
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Table 9 Sensitivity test without user charges  - Changes in daily 2021 
Car out-of-work demand by borough of residence, person trips 

Total Residents 
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A s s es s ed C as e vs  R eferenc e C as e 
Total 'South  of the river' -770 -1,080 310 -210 -280 60 
Total 'North  of the river' -520 -1,030 520 -150 -270 120 
A s s es s ed C as e without c harg es  vs  R eferenc e C as e 
Total 'South  of the river' 490 3,530 -3,040 120 900 -780 
Total 'North  of the river' -300 2,350 -2,650 -90 660 -750 
Differenc e (A s s es s ed C as e without c harg es  minus  A s s es s ed C as e) 
Total 'South  of the river' 1260 4,610 -3,350 330 1,180 -840 
Total 'North  of the river' 220 3,380 -3,170 60 930 -870 

*Rounded to the nearest 10 trips hence totals may not always sum 

 

Summary and Conclusions 

TT2.1.30 The scheme will lead to an overall reduction in the out-of-work cross-river 
trips by car with some of these trips changing mode and other changing 
their destination. Both mode and redistribution impacts are relatively small 
in the Assessed Case. The redistribution impacts of the low income uses 
are generally weaker compared to the mode shift effects as these trips are 
more likely to choose new buses as their preferred mode of travel. 

TT2.1.31 The comparison of the Assessed Case results to the sensitivity tests with 
no buses and charges suggest that the mode shift effects are primarily 
driven by the improved bus services (which represents a benefit) whilst  
the charges additionally help to prevent a stronger redistribution of car 
trips that would otherwise occu
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Mode Shift 

Figure 2 Mode Shift Impact of Scheme on trips made by residents 
crossing the river in Reference Case - Changes in 24hr car out of 
work trips by production zone 
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Figure 3 Mode Shift Impact of Scheme on trips made by residents 
crossing the river in Reference Case - Changes in 24hr low income 
car out of work trips by production zone 
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Redistribution 

Figure 4 Redistribution Impact of Scheme on trips made by residents 
of South London Boroughs - Changes in 24hr car out of work trips 
by attraction zone 
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Figure 5 Redistribution Impact of Scheme on trips made by residents 
of South London Boroughs - Changes in 24hr low income car out of 
work trips by attraction zone 
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Figure 6 Redistribution Impact of Scheme on trips made by residents 
of North London Boroughs - Changes in 24hr car out of work trips by 
attraction zone 
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Figure 7 Redistribution Impact of Scheme on trips made by residents 
of North London Boroughs - Changes in 24hr low income car out of 
work trips by attraction zone 
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 Question TT2.2

Regarding AP 2, the Applicant was requested to supply ‘a 
comprehensive note showing the journey time and generalised cost 
impacts for those forecast to switch from car to bus for D3 (to 
include disaggregated data for population sub-groups and also 
displayed in the form of maps)’.  

The information supplied [REP3-025] does not adequately address 
the question posed by the ExA; the Applicant is now asked to review 
the information supplied and fully address the request while 
acknowledging any limitations in the material supplied. 

Response  

TT2.2.1 The initial response focused on total time and cost changes for the 
highlighted Boroughs. Having reviewed the information provided, further 
information is presented within this response.  

TT2.2.2 Paragraph TT2.2.4 onwards shows the spatial distribution of the 
generalised cost and journey time benefits for those that are estimated to 
switch from car to bus. It also presents spatially the highway disbenefits 
that would have resulted had the users not chosen to shift mode.  

TT2.2.3 Section XX.4 presents an analysis of the average generalised costs 
saving per low income user. 

Spatial Distribution of Generalised Cost Based Benefits 

TT2.2.4 Figure 1 shows the full generalised cost based benefits accruing to each 
transport zone spatially for those users that are estimated to have 
switched mode from car to bus. Origin movements in the morning peak 
are shown as these will be a strong proxy for benefits accruing to 
residents that tend to have their home as the origin. Figure 2 also shows 
destination data for completeness. 
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Figure 8 OWT Public Transport Benefits by Origin Zone for Users Switching 
Mode, 2021 AM peak (in minutes)   

 

Figure 9: OWT Public Transport Benefits by Destination Zone for Users 
Switching Mode, 2021 AM peak (in minutes) 
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TT2.2.5 Figure 3 to Figure 8 show the highway benefits/ disbenefits that would 
have resulted had those users not chosen to change travel mode. These 
are broken down into time benefits and charge disbenefits for the low 
income Out of Work Time (OWT) users, i.e. low income Commuting and 
other non-business purpose users, as these are the users that will be 
most sensitive to the impacts of the user charge. Further analysis is 
presented in this section to look at the social composition of the areas 
where these shifts take place. Time benefits are shown in Figure 3 and 
Figure 4, with charge disbenefits shown in Figure 5 and Figure 6. The 
total of these components is shown in Figure 7 and Figure 8. They 
indicate the disbenefits that would have resulted had these users not 
shifted from car to bus. 

TT2.2.6 This analysis shows a pattern of fairly localised benefits in line with the 
bus route improvements provided. This is consistent with the 
corresponding analysis in our response to TT2.1 that show mode shift and 
redistribution effects in the same locations as these benefits. 

TT2.2.7 Benefits are predominantly focussed on Newham and Greenwich with 
some benefits also occurring in Lewisham and to a lesser extent in Tower 
Hamlets and Barking & Dagenham. 
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Figure 10 Low Income OWT Highway Time Benefits by Origin Zone for Users 
Switching Mode, 2021 AM peak (in minutes)   

 

Figure 11 Low income OWT Highway Time Benefits by Destination Zone for 
Users Switching Mode, 2021 AM peak (in minutes)   
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Figure 12 Low Income OWT Highway User Charge Disbenefits by Origin Zone 
for Users Switching Mode, 2021 AM peak (in minutes)   

 

Figure 13 Low Income OWT Highway User Charge Disbenefits by Destination 
Zone for Users Switching Mode, 2021 AM peak (in minutes) 
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Figure 14 Low Income OWT Highway Generalised Cost Disbenefits by Origin 
Zone for Users Switching Mode, 2021 AM peak (in minutes) 

 

Figure 15 Low Income OWT Highway Generalised Cost Disbenefits by 
Destination Zone for Users Switching Mode, 2021 AM peak (in minutes) 
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TT2.2.8 The areas which see benefits as shown in Figure 1 and Figure 2 can be 
compared with distribution maps for population sub groups from the 
Distributional Impacts Appraisal (APP-104), which are reproduced in this 
document for ease of reference. 

TT2.2.9 This indicates that particularly large public transport benefits accrue in 
areas with higher concentrations of the following population groups: 

• At North Greenwich, Beckton and Canning Town where the 
concentration of people under 16 is high; 

• In parts of Greenwich which has a higher than average concentration of 
people aged 70+; 

• In the Royal Docks and Beckton where the concentration of people with 
a disability or long term health issues is high; 

• At Custom House and Beckton which have higher than average 
concentration of Black and Minority Ethnic residents; 

• At Custom House where a high proportion of residents have no access 
to a car or van; and 

• At North Greenwich, Eltham, Custom House, Silvertown, and North 
Woolwich, areas that have high levels of deprivation. 

Average Generalised Cost Saving per User 

TT2.2.10 An analysis of the of the average generalised cost saving per user for 
those estimated to have switched mode from low income car OWT to bus 
is presented to give an indication of the net change that is likely to be 
experienced by low income users. 

TT2.2.11 In the modelling, generalised costs are expressed in generalised minutes 
and we have used this unit in our reporting below. This analysis was 
undertaken for a single year (2021) for out-of-work time (OWT) trips and 
focussed on cross-river movements.  

TT2.2.12 We have sought to quantify the benefits in terms of an average benefit per 
user. As shown in our original response (REP3-025), public transport 
users who have switched mode experience an average generalised time 
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benefit of 4.4 minutes on public transport compared to a public transport 
network without the cross-river bus network in place.  

TT2.2.13 This benefit is one aspect of their mode choice behaviour. Another is the 
benefit or disbenefit they would have incurred on the highway network. 

TT2.2.14 We can therefore estimate that, on average, a traveller switching mode 
(from car to public transport) experiences: 

TT2.2.15 A highway time benefit of 2.6 minutes 

TT2.2.16 A highway user charge disbenefit of 6.1 minutes  

TT2.2.17 A public transport generalised time benefit of 4.4 minutes 

TT2.2.18 This means that on average a user shifting mode from car to public 
transport gets a benefit of 4.4 minutes of generalised time which is 7.9 
minutes greater on average than it would have been had they chosen to 
travel by car. 

Conclusions and Discussion 

TT2.2.19 The analysis undertaken here by the Applicant has shown that when 
users (in particular, out-of-work travellers) change mode from car to public 
transport, the majority of the user benefits are found in those corridors 
served by the proposed new bus services. 

TT2.2.20 This is reinforced by the analysis of the benefits per user (including low 
income users), where it was seen that any disbenefit arising from the 
introduction of the user charge is more than outweighed by the highway 
journey time benefits as well as the generalised time benefits arising from 
the provision of the new bus services. 

TT2.2.21 The applicant highlights that the modelling system does not represent 
individual people making decisions but instead aggregate groups.  We 
cannot, therefore, trace individual trips through from the demand model 
via their change in mode (driven by the balance of highway and public 
transport generalised cost) to their respective costs on highway or public 
transport networks.  

TT2.2.22 Nothing these difficulties, the Applicant is however, confident that, despite 
the limitations outlined here, the analysis presented in this response 
sufficiently demonstrates the benefits that occur to those users who switch 
mode from car to public transport. 
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Socio-economic profiles in the locality of the scheme 

TT2.2.23 Children aged under 16 are a key demographic group considered in six 
out of eight distributional impacts assessments. Figure 9 shows the 
percentage of the population aged under 16 in each census output area 
against the average of 21% across the Host Boroughs. The 
concentrations of children in the areas closest to the Scheme tend to be in 
line with or lower than the average. 

Figure 16 :  Population aged under 16  

 

TT2.2.24 Young adults aged 16-25 are a key demographic group considered in the 
assessment of distributional impacts of accidents and accessibility. Figure 
10 shows the percentage of population aged 16-25 in each LSOA against 
the average across the three boroughs. There is a higher than average 
concentration of young people close to the Scheme in the Greenwich 
Peninsula. 
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Figure 17 :  Population aged 16-25 

 

TT2.2.25 Older people are a key demographic group considered in the assessment 
of distributional impacts of accidents, security, severance and 
accessibility. Figure 11 shows the percentage of population aged 70 plus 
in each census output area against the average of 5% across the Host 
Boroughs. In most areas the concentration of older people is in line with 
the average, however there is a relatively high concentration of older 
people close to the Silvertown Tunnel north portal. 
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Figure 18 :  Population aged 70 plus 

 

TT2.2.26 Registered and self-reported within the census disabled people are a key 
demographic group considered in the assessment of distributional impacts 
of security, severance and accessibility. Figure 12 shows the percentage 
of the population in each output area whose day-to-day activities are 
limited a little or a lot by a disability or long term health issue, compared 
with an average of 14% across the Host Boroughs. The proportion of the 
population with a disability in areas closest to the Scheme tends to be in 
line with the average. 
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Figure 19 : Population with a disability or long term health issue 

 

TT2.2.27 People of Black, Asian and Minority Ethnic (BAME) origin is a key 
demographic group considered in the assessment of distributional impacts 
of security and accessibility. Figure 13 shows the percentage of the 
population in each output area of BAME origin, compared with the 
average of 56% across the Host Boroughs. Most of the areas closest to 
the Scheme are in line with or lower than the average; there are high 
concentrations of population of BAME origin across parts of LB Newham 
and LB Tower Hamlets. 
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Figure 20 :  Population of BAME origin 

 

TT2.2.28 Households without access to a car are a key demographic group 
considered in the assessment of severance and accessibility impacts. 
Figure 14 shows the percentage of households in each output area with 
no access to a car or van compared to the average of 52% across the 
Host Boroughs. The areas closest to the Scheme are in line with or lower 
than the average. Large parts of LB Tower Hamlets have high 
concentrations of households without access to a car. As well as being 
taken into account explicitly in two distributional impact assessments, the 
proportion of residents with no access to a car is also an indicator of 
economic deprivation, which is considered in a further six distributional 
impact assessments. 
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Figure 21 : Proportion of households with no access to a car or van 

 

TT2.2.29 Figure 15 shows areas with high levels of deprivation close to the 
Scheme, as measured by the Index of Multiple Deprivation (IoMD) 2015. 
Although this is not explicitly analysed within the distributional impacts 
appraisals it provides useful background information and is a key 
consideration in the Wider Impacts analysis, part of the EAR. There are 
several areas close to the Scheme that fall within the 20% most deprived, 
including parts of LB Newham, LB Tower Hamlets and RB Greenwich. 
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Figure 22 :  High levels of deprivation close to Silvertown Tunnel 

 

TT2.2.30 Income distribution is a key indicator in the assessments of the 
distributional impacts of user benefits, personal affordability, noise and air 
quality. Since income distribution data is not readily available at a small 
area level the proportions of population experiencing income deprivation 
in an area are used as a proxy. The English Indices of Deprivation (IoD) 
income domain provides a measure of income deprivation based on the 
proportion of residents on means tested benefits. Figure 16 shows how 
the areas close to the Silvertown Tunnel rank on the IoD 2015 income 
domain score. Large parts of LB Newham and LB Tower Hamlets are 
among the most income deprived areas in 2015. 
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Figure 23 :  IoD income for areas close to Silvertown 
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 Question TT2.3

Regarding AP 7, the Applicant was asked to provide ‘a 
comprehensive note on the uncertainty and associated level of 
confidence that can be afforded to the traffic forecasts that feed into 
the environmental assessments, whether numerically or in 
qualitative terms for D3’. 

The response [REP3-027] is a comprehensive description of the 
matters of interest. However, the ExA requests that the Applicant 
quantifies the potential compounding effect of uncertainties in 
inputs, specification errors and parameter estimates for the scale of 
uncertainty in the transport model system. The Applicant is also 
asked to provide estimates of the implications of this effect for 
uncertainty in the inputs feeding into the environmental 
assessments. 

Response  

Compounding Effects of Uncertainties 

TT2.3.1 The note ‘Managing Uncertainty in Forecasting’ (REP3-027) set out the 
Applicant’s assessments of various effects that are uncertain in terms of 
model inputs, specification errors, and parameter estimates and the scope 
and scale of propagation of uncertainty between model stages and links to 
environmental tools (noise and air quality). The effect of compounding of 
uncertainty was discussed in sections 3 and 4 of that note but is covered 
in more detail within this response. 

TT2.3.2 Each individual effect, or “area of uncertainty” identified by the Applicant 
was assessed in terms of its potential effect on the Assessed Case 
forecasts that underpinned the DCO Application. 

TT2.3.3 These areas of uncertainty can be further categorised into those that have 
been modelled through sensitivity testing and those for which such 
assessment is not practical or possible. The compounding effects of these 
are discussed in subsequent sections. 

Uncertainties Covered by Sensitivity Testing 

TT2.3.4 Those areas of uncertainty that were subject to sensitivity testing were: 

• Values of Time 
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• Population and Employment Growth 

• GDP Growth 

• Car Ownership 

• Parking Costs 

• Vehicle Operating Cost 

TT2.3.5 As outlined in the Managing Uncertainty note (REP3-027), sensitivity tests 
were designed to provide an envelope that incorporates the most 
“extreme” outcomes for the Scheme in terms of traffic impacts and 
economics.   

TT2.3.6 At the “high” end of this envelope is an extreme “high” scenario test 
whereby each of the areas of uncertainty listed in paragraph 4 above were 
adjusted in a manner that would each be expected to produce higher 
overall levels of traffic across the network than the standard scenario 
(Reference Case and Assessed Case). 

TT2.3.7 Similarly, at the “low” end of this envelope is an extreme “low” scenario 
whereby each area of uncertainty was adjusted in a manner that would be 
expected to produce lower levels of traffic than the standard scenario. 

TT2.3.8 Consequently, the maximum potential compounding effects of all areas of 
uncertainty listed above in paragraph 4 are covered by these two extreme 
scenarios. In this note, these two scenarios will thereafter be referred to 
as the compounded high and compounded low scenarios. 

TT2.3.9 The results from these two scenarios, including their potential implications 
on the inputs feeding into the environmental assessments, are discussed 
in more detail in the next section, where it can be seen that applying 
adjustments to the user charges can effectively mitigate any effects that 
are likely to arise from the materialisation of these compounded areas of 
uncertainty. 

TT2.3.10 It should also be noted that, as outlined in the uncertainty note (REP3-
027), the DfT has communicated its intention to update the VOTs for 
appraisal and modelling.  At the time of writing these updated values have 
still not been adopted. 

TT2.3.11 Nonetheless, the proposed new VOTs fall within the range of the low 
VOTs adopted in the compounded low scenario, and the WebTAG VOTs 
adopted in the Reference and Assessed Case.  Therefore, any uncertain 
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effects relating to the DfT’s proposed new VOTs are covered by the 
envelope of uncertainty and hence, has been covered in the Applicant’s 
sensitivity testing. 

Uncertainties Not Covered by Sensitivity Testing 

TT2.3.12 The remaining areas of uncertainty set out in the Managing Uncertainty in 
Forecasting note (REP3-027) were not incorporated in the sensitivity 
testing either because they could not be quantified or because a practical 
way of modelling these could not be implemented. As discussed in the 
Managing Uncertainty in Forecasting note (REP3-027), these areas of 
uncertainty were not estimated to impact scheme objectives in a material 
way. However, given the emphasis requested on the compounding effects 
of these, an assessment is presented in paragraph 35 onwards.  The 
areas of uncertainty considered here are: 

• Count data 

• Journey Time Data 

• Base Year Trip Patterns 

• Vehicle Charge Exemptions 

• Time of day and trip frequency response not modelled 

• Model Convergence 

• Variable Demand Model Parameters 

• Charge Response 

TT2.3.13 For description of each of the areas above, see section 4 of the Managing 
Uncertainty in Forecasting note (REP3-027). 

Uncertainty Around Inputs Feeding Into the Environmental 
Assessments 

Compounded High Scenario 

TT2.3.14 The compounded high scenario was defined with the following inputs 
which reflect the areas of uncertainty identified previously: 

• High (London) Values of Time: Higher values of time would lead to a 
lower perceived cost associated with user charging, leading to higher 
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flows through the Blackwall and Silvertown tunnels for a given 
charging level.  

• Population and Employment Growth higher than projections set out 
in the Further Alterations to the London Plan (FALP): Greater 
background growth will lead to more traffic and more congestion, 
and therefore the new charged crossings will be relatively more 
attractive. 

• Higher than expected GDP Growth (reflected by the high population 
and employment growth and VOT growth outlined above)  

• High Car Ownership growth: No reduction in the rate of car 
ownership per person/household over time is assumed despite trend 
data showing this is most likely (as assumed in the standard 
Reference and Assessed cases). This higher car ownership would 
lead to increased trip-making and more congestion and hence, 
higher flows through the Blackwall and Silvertown tunnels for a given 
charging level. 

• Low Parking Costs: Parking costs are increased in line with GDP 
only. This has the effect of making car usage relatively cheaper and 
thus would lead to increased trip-making and more congestion and 
hence, higher flows through the Blackwall and Silvertown tunnels for 
a given charging level. 

• Low Vehicle Operating Cost: Vehicle operating costs are lower, 
thereby reducing the cost of car usage. As with parking costs, this 
would lead to increased trip-making and more congestion and 
hence, higher flows through the Blackwall and Silvertown tunnels for 
a given charging level. 

TT2.3.15 The impact of implementing the Silvertown scheme has been assessed in 
terms of all day traffic flows (Annual Average Daily Traffic - AADT).  The 
focus is on all day flows as it forms the main input to the environmental 
assessments.  The AADT impacts have been considered for the following 
three scenarios: 

• Assessed Case vs Reference Case 

• Compounded high scenario with-scheme and unadjusted charges 
(i.e. charges same as for Assessed Case) vs Compounded high 
scenario without-scheme 
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• Compounded high scenario with-scheme and higher charges (i.e. 
charges higher than Assessed Case - +50% peak, +20% off peak) 
vs Compounded high scenario without-scheme 

TT2.3.16 Figure 1 and Figure 2 together with   Table 1 summarise the AADT 
changes associated with the scheme both before and after adjusted 
charges have been applied:  

TT2.3.17 Table 1 summarises AADT changes for the following links 

• All river Crossings throughout East London 

• Other key strategic routes nearby (e.g. A12 East Cross Route, A13 
East India Dock Road) 

• Other locations of interest including the Royal Docks, the A200 
corridor,  and North Greenwich 

TT2.3.18 The analysis shows that in the compounded high scenario, the changes in 
AADT associated with the scheme are not significantly different to the 
AADT used in the Assessed Case environmental assessment. 

TT2.3.19 This analysis demonstrates that adjustments of the user charge can 
mitigate all day traffic effects.  Hence, the traffic-related inputs to the 
environmental assessment for a high scenario would be close to the 
traffic-related inputs for the Assessed Case (in terms of the impact that 
the Scheme has on traffic distribution) as reported in the Environmental 
statement. 
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Figure 24 AADT Impact of Silvertown Tunnel Scheme – Assessed Case 
vs Reference Case 

 

 

Figure 25 AADT Impact of Silvertown Tunnel Scheme – High Scenario 
with-scheme & adjusted user charges vs High Scenario without-
scheme 
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Table 1 AADT Analysis – Compounded High Scenario 

 
R eferenc e 

C as e 
A s s es s ed 

C as e 

Hig h 
S c enario  

R eference 
C as e 

Hig h 
S c enario 

S cheme 
with AC  

C harges  

Hig h 
S c enario 

S cheme 
with Higher 

C harges  

C hang e - 
R ef vs  

A s s es s ed 

C hang e - 
Hig h 

S c enario 
(A C  

C harg es ) 

C hang e - 
Hig h 

S c enario 
(Hig her 

C harg es ) 

%  C hang e 
- R ef vs  

A s s es s ed 

%  C hang e 
- Hig h 

S c enario 
(A C  

C harg es ) 

%  C hang e 
- Hig h 

S c enario 
(Hig her 

C harg es ) 
Southwark Bridge 5,530 5,490 5,880 5,800 5,820 -40 -80 -60 -0.8% -1.4% -1.0% 
London Bridge 22,710 22,590 22,660 22,470 22,570 -110 -190 -90 -0.5% -0.8% -0.4% 
Tower Bridge 22,030 21,730 22,750 22,360 22,470 -300 -390 -270 -1.4% -1.7% -1.2% 
Rotherhithe Tunnel 31,870 32,850 31,680 32,130 32,510 970 450 830 3.1% 1.4% 2.6% 
Blackwall Tunnel 93,950 95,810 93,540 102,930 96,800 1,860 9,390 3,260 2.0% 10.0% 3.5% 
Woolwich Ferry 4,460 4,450 4,100 4,090 4,140 -10 -10 40 -0.3% -0.2% 1.0% 
Dartford Crossing 151,860 152,210 153,070 153,070 153,190 350 0 120 0.2% 0.0% 0.1% 
A12 East Cross Route 32,340 32,190 31,870 32,070 32,210 -150 200 340 -0.5% 0.6% 1.1% 
A13 E India Dock Road 89,200 88,520 89,610 91,150 89,750 -680 1,540 130 -0.8% 1.7% 0.1% 
A200 Lower Road 22,930 23,550 23,080 23,070 23,740 620 -10 660 2.7% -0.1% 2.8% 
Prince Regent Lane 15,260 14,910 16,110 15,590 15,550 -350 -530 -560 -2.3% -3.3% -3.5% 
Prince of Wales Road 10,590 10,400 10,700 10,600 10,520 -190 -100 -180 -1.8% -0.9% -1.7% 
Millennium Way South of 
EHW 19,510 19,670 23,400 23,590 23,560 160 190 160 0.8% 0.8% 0.7% 

Freemasons Road 5,220 5,270 5,300 5,330 5,380 50 30 80 1.0% 0.6% 1.5% 
Albert Road 5,330 5,420 4,750 4,930 4,890 80 180 150 1.5% 3.8% 3.1% 
Silvertown Way 15,050 16,240 17,090 18,510 18,090 1,190 1,430 1,000 7.9% 8.4% 5.9% 
Connaught Bridge 20,690 21,940 23,010 24,840 24,540 1,240 1,830 1,530 6.0% 7.9% 6.7% 
Victoria Dock Road East of 
PRL 11,190 11,520 12,360 12,500 12,610 330 140 250 3.0% 1.2% 2.0% 

North Woolwich Road 
Eastern end 24,320 25,800 27,280 30,080 29,550 1,480 2,790 2,260 6.1% 10.2% 8.3% 

North Woolwich Road 
Western end 22,470 24,320 26,650 29,400 28,920 1,850 2,760 2,280 8.3% 10.4% 8.5% 

West Parkside 1,160 1,460 1,160 1,460 1,460 300 300 300 26.3% 26.1% 26.2% 
Bugsby's Way 12,060 12,310 14,120 14,270 14,140 260 160 30 2.1% 1.1% 0.2% 
A206 East of Blackwall Lane 20,000 20,390 21,560 21,520 21,740 390 -40 170 1.9% -0.2% 0.8% 
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Compounded Low Scenario 

TT2.3.20 This scenario is the converse of the compounded high scenario outlined 
above i.e. it assesses the impacts of the Silvertown Tunnel scheme 
against the compounded impacts of the following areas of uncertainty: 

• Low Values of Time: These values are taken as the minimum value in 
each user class from across local SP surveys, the current WebTAG 
values, and the updated WebTAG values that are yet to be adopted. 

• Population and Employment Growth lower than FALP projections 

• Lower than expected GDP Growth 

• Low Car Ownership growth  

• High Parking Costs 

• High Vehicle Operating Cost 

TT2.3.21 The AADT-based analysis undertaken previously for the compounded 
high scenario has been repeated here for the compounded low scenario, 
as presented in Figure 3, Figure 4, and Table 2 below  

TT2.3.22 For the compounded low scenario with adjusted charges, the charging 
reductions that were applied were -35% for peak and -15% for off peak. 
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Figure 26 AADT Impact of Silvertown Tunnel Scheme – Assessed Case 
vs Reference Case 

 

Figure 27 AADT Impact of Silvertown Tunnel Scheme – Low Scenario 
with-scheme & adjusted user charges vs Low Scenario without-scheme 
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TT2.3.23 The analysis shows that in the compounded low scenario, the changes in 
AADT associated with the scheme are not significantly different to the 
AADT used in the Assessed Case environmental assessment. 

TT2.3.24 Wherever mitigation is deemed necessary this analysis demonstrates that 
the user charges can be adjusted to mitigate the impact of the all-day 
traffic effects.  Hence, the traffic-related inputs to the environmental 
assessment for a low scenario would be close to the traffic-related inputs 
for the Assessed Case (in terms of the impact that the Scheme has on 
traffic distribution) as reported in the Environmental statement. 
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Table 2 AADT Analysis – Compounded Low Scenario 

 
R eferenc e 

C as e 
A s s es s ed 
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L ow 
S c enario  
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S cheme 
with AC  
C harges  

L ow 
S c enario 
S cheme 

with Higher 
C harges  
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R ef vs  

A s s es s ed 

C hang e - 
L ow 
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(A C  
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C hang e - 
L ow 

S c enario 
(L ower 

C harg es ) 

%  C hang e 
- R ef vs  

A s s es s ed 

%  C hang e 
- L ow 

S c enario 
(A C  

C harg es ) 

%  C hang e 
- L ow 

S c enario 
(L ower 

C harg es ) 
Southwark Bridge 5,530 5,490 5,320 5,340 5,320 -40 20 0 -0.8% 0.4% 0.0% 
London Bridge 22,710 22,590 22,620 22,710 22,630 -110 90 10 -0.5% 0.4% 0.0% 
Tower Bridge 22,030 21,730 21,970 21,680 21,710 -300 -300 -270 -1.4% -1.4% -1.2% 
Rotherhithe Tunnel 31,870 32,850 31,230 32,660 32,220 970 1,430 990 3.1% 4.6% 3.2% 
Blackwall Tunnel 93,950 95,810 93,910 87,290 93,800 1,860 -6,620 -110 2.0% -7.0% -0.1% 
Woolwich Ferry 4,460 4,450 4,880 4,900 4,910 -10 20 30 -0.3% 0.3% 0.6% 
Dartford Crossing 151,860 152,210 149,460 150,730 150,570 350 1,270 1,110 0.2% 0.9% 0.7% 
A12 East Cross Route 32,340 32,190 31,380 30,920 30,940 -150 -460 -450 -0.5% -1.5% -1.4% 
A13 E India Dock Road 89,200 88,520 87,960 84,760 86,530 -680 -3,200 -1,420 -0.8% -3.6% -1.6% 
A200 Lower Road 22,930 23,550 22,080 23,290 22,580 620 1,200 490 2.7% 5.4% 2.2% 
Prince Regent Lane 15,260 14,910 14,430 14,250 14,200 -350 -180 -230 -2.3% -1.2% -1.6% 
Prince of Wales Road 10,590 10,400 10,050 9,870 9,830 -190 -180 -220 -1.8% -1.7% -2.2% 
Millennium Way South of EHW 19,510 19,670 16,340 16,470 16,510 160 130 170 0.8% 0.8% 1.0% 
Freemasons Road 5,220 5,270 5,210 5,310 5,330 50 110 120 1.0% 2.1% 2.3% 
Albert Road 5,330 5,420 5,530 5,600 5,630 80 70 100 1.5% 1.2% 1.7% 
Silvertown Way 15,050 16,240 13,680 14,480 14,880 1,190 800 1,200 7.9% 5.8% 8.8% 
Connaught Bridge 20,690 21,940 19,130 20,280 20,400 1,240 1,150 1,270 6.0% 6.0% 6.6% 
Victoria Dock Road East of 
PRL 11,190 11,520 10,310 10,690 10,690 330 370 380 3.0% 3.6% 3.7% 

North Woolwich Road Eastern 
end 24,320 25,800 23,190 24,140 24,510 1,480 950 1,320 6.1% 4.1% 5.7% 

North Woolwich Road 
Western end 22,470 24,320 21,160 22,440 22,880 1,850 1,280 1,730 8.3% 6.1% 8.2% 

West Parkside 1,160 1,460 1,160 1,460 1,460 300 300 300 26.3% 26.2% 26.2% 
Bugsby's Way 12,060 12,310 10,890 10,940 11,090 260 50 200 2.1% 0.5% 1.8% 
A206 East of Blackwall Lane 20,000 20,390 18,600 19,080 18,870 390 480 270 1.9% 2.6% 1.4% 
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TT2.3.25 Probability of Occurrence of Compounded High and Low Scenarios 

TT2.3.26 The analysis presented earlier has demonstrated that, at the extreme high 
and low ends of our envelope of uncertainty, the all day traffic impacts of 
the scheme (which form the inputs for Environmental Assessments) are 
expected be similar to those seen for the Assessed Case, aided by the 
ability to adjust the user charge to mitigate any impacts. 

TT2.3.27 It should be noted that these extreme compounded high and low ends of 
the envelope represent outcomes that have very low probabilities of 
occurring in the first place.  In other words, the Applicant is confident that 
even if some of the various areas of uncertainty assessed were higher or 
lower than expected, the outturn level of traffic demand on the network as 
a whole – and in particular on the new charged crossings, would still fall 
well within the envelope of uncertainty. 

TT2.3.28 For example, the probability of occurrence of the compounded high 
scenario will be equal to that of the combined probability of the six areas 
of uncertainty listed in paragraph 13 all simultaneously occurring - some 
of which are not correlated.  For example, a higher than expected rate of 
employment growth will not necessarily occur alongside a higher than 
expected rate of car ownership per household. 

TT2.3.29 Whilst it is difficult to evaluate the individual probabilities of each of the 
areas of uncertainty listed in paragraph 13 occurring, nonetheless it is 
possible to illustrate that the compounded high scenario is likely to have a 
low probability of occurrence, on the basis that : 

• It would be reasonable to expect that the high population and 
employment growth tested as part of the compounded high 
scenario could have a probability of occurrence that is no higher than 
0.251. 

• On the same basis, it would also be reasonable to expect that the 
high car ownership growth and the low parking costs tested as 

1 The population and employment assumptions adopted in the Reference Case and Assessed Case 
scenarios are based on the GLA’s Further Alterations to the London plan and so represents their best 
estimate of the likely growth projections.  A significantly higher growth rate, in line with the modelled 
high growth population and employment projections, is therefore highly unlikely.  Consequently, an 
assumed probability of 0.25 for this outcome is most likely an overestimate but has been adopted in 
this analysis as a prudent assumption. 
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part of the compounded high scenario could also each have a 
probability of occurrence of no greater than 0.25. 

• On this basis, the probability that these three areas of uncertainty will 
all occur simultaneously would be no greater than 0.253 = 0.015626 
i.e. around 1.6% 

TT2.3.30 As well as these three areas of uncertainty, the compounded high 
scenario also tested other areas of uncertainty including a higher value of 
time as well as low vehicle operating costs as listed in paragraph 13.  
Therefore, based on the above, the probability of all areas of uncertainty 
from the compounded high scenario occurring simultaneously would be 
somewhat lower than the 1.6% figure (most likely significantly lower than 
1%) for the three areas of uncertainty quoted previously 

TT2.3.31 A similar logic could also be analogously applied to the compounded low 
scenario to illustrate that this scenario, too, has a very low probability of 
occurring. 

TT2.3.32 As mentioned previously, the individual areas of uncertainty that were 
tested are not all correlated.  Therefore it is reasonable to expect that 
even if one or two of these areas of uncertainty materialised as per the 
compounded high scenario, this could be offset by other areas of 
uncertainty materialising as per the compounded low scenario, resulting in 
an outturn level of demand across the network that is closer to the 
reference or assessed case.  

TT2.3.33 As a consequence, some of these areas of uncertainty would cancel out 
resulting in an overall level of traffic that is still close to that of the central 
case.  Therefore, the compounding effect of the various areas of 
uncertainty means that the outturn overall level of traffic across the 
network is still more likely to be closer to that of the Reference Case (and 
hence, the Assessed Case) than the compounded high or low scenarios. 

TT2.3.34 To illustrate this in terms of a probability distribution,  assuming a normal 
distribution around assessed case values, i.e. that the assessed case is 
the most likely   the range of possible outcomes in terms of overall level of 
outturn traffic across the network would be expected to follow a pattern 
similar to the one shown in the figure below..  
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Compounding effects of non-modelled uncertainties 

TT2.3.35 Table 3 below summarises the additional uncertainty which would be 
likely to result from other elements of uncertainty listed in Paragraph 10. . 
Uncertainty is quantified as the likely change in traffic flow changes at 
Blackwall and Silvertown Tunnels as a result of the scheme. These would 
be a proxy for any other impacts. 

Table 3 - Summary of areas of uncertainty not modelled through 
sensitivity tests 

Number Area of 
Uncertainty 

Level of 
Uncertainty 

Rationale 

1 Count data Likely not 
significant 

An equal distribution of 
those over and under 
estimated is expected 
geographically. Similar 
impact on reference case 
and with scheme scenario 
expected. This is 
discussed further in 
section 4.4 of REP3-027 

2 Journey 
Time Data 

Likely not 
significant 

3 Base Year 
Trip Patterns 

Likely not 
significant 

C ompounded 
High 

S cenario 

C ompounded 
L ow S cenario 

R eference C as e 
(C entral) 
S cenario 
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4 Vehicle 
Charge 
Exemptions 

<+2.5% 7-9% exemptions, with 
22% of these expected to 
be diverted, resulting in 
2.5% impact. This is 
discussed further in 
section 4.4 of REP3-027 

5 Time of day 
and trip 
frequency 

Likely not 
significant 

This was discussed in the 
response to FWQ TT9 
(REP-174) and is not 
expected to have a 
significant impact. 

6 Model 
Convergence 

~0 High degree of 
convergence achieved and 
impact in ‘Reference’ and 
‘Assessed’ case likely to 
be the same 

7 Variable 
Demand 
Model 
Parameters 

+/- 5% Maximum expected impact 
based on WebTAG 
sensitivity test criteria. See 
section 4.5.1 of REP3-027 
for more discussion.  

8 Charge 
Response 

Covered by 
other 
sensitivities 

Key drivers of this already 
tested through VoT and 
other sensitivities. 

TT2.3.36 As can be seen from the summary table above, if the values above are 
compounded (added), we could have a range between -2.5% (-5% + 
2.5%) and + 7.5% (+5% + 2.5%). In order to fully mitigate these flow 
changes and bring them back to assessed case levels, a change in the 
average charge of between approximately -10% and +25% would be 
required (based on the average outturn model elasticities benchmarked 
against international studies and discussed in the model responsiveness 
note (REP2-051)).  In practice however, the probability of this occurring is 
very low as we are assuming the worst outcome. 
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TT2.3.37 Conclusion  

TT2.3.38 This note has considered the compounding effects of different areas of 
uncertainty in terms of two broad categories, namely: 

• Modelled areas of uncertainty, as incorporated in the compounded 
high and compounded low scenarios. 

• Non-modelled areas of uncertainty.  

TT2.3.39 Conclusions – Modelled Areas of Uncertainty 

TT2.3.40 Regarding the areas of uncertainty which were modelled, the analysis of 
the compounded low and compounded high scenarios show that the 
traffic-related inputs to the environmental assessment would remain 
similar to those seen for the Assessed Case (in terms of the scheme 
impact on traffic distribution) particularly when an appropriate adjustment 
to the user charge is applied, namely: 

• Compounded high scenario:  An increase in peak charges by 50% 
and off-peak charges by 20% compared to the Assessed Case 
Scenario. 

• Compounded low scenario:  A decrease in peak charges by 35% 
and off-peak charges by 20% compared to the Assessed Case 
Scenario. 

TT2.3.41  Furthermore, these two scenarios represent the “extreme points” of the 
uncertainty envelope, where the probability that the overall outturn level of 
traffic will reach either of these points in the first place (and hence, the 
need to adjust the charges in line with the levels outlined above) is very 
low (no greater than 1%).   

TT2.3.42 Conclusions – Non-Modelled Areas of Uncertainty 

TT2.3.43 The compounded effect of these has been estimated to lead to a 
maximum change in Blackwall and Silvertown Tunnel traffic flows of 
between -2.5% and 7.5%. Using charge elasticities from the model which 
have been benchmarked against international studies, it is estimated that 
charges would have to be adjusted by between -10% and +25% to return 
flows to Assessed Case levels. It is of note however, that the probability of 
this occurring is likely to be very low as it assumes the worst case.   

TT2.3.44 Furthermore, the additional uncertainties that were not subjected to 
sensitivity testing are unlikely to have a significant impact, and any impact 
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can be mitigated by a slight amendment to the user charges and also via 
the localised mitigation measures outlined in the Monitoring and Mitigation 
Strategy. 

TT2.3.45 Overall Conclusions  

TT2.3.46  Bringing together both the modelled and non-modelled areas of 
uncertainty summarised above, it was seen that each respective 
“maximum upside” scenario is highly unlikely to occur (paragraphs 37 and 
39).   

TT2.3.47 Therefore, the compounded probability of both upsides occurring 
simultaneously (evaluated by multiplying together these two low 
probabilities), will be even lower. 

TT2.3.48 The Applicant is therefore confident that any traffic impacts of the scheme, 
as input into the Environmental Assessment, can be controlled to the 
levels reported in the TA and ES, without the need for a prohibitive 
increase in the user charge.  Furthermore, the proposed low income 
discount will mitigate any increase in the charge for low income users. 
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 Question TT2.4

Regarding AP 12, the Applicant was requested to supply ‘a detailed 
analysis of projected Net Present Value (NPV) without 
implementation of bus strategy for D3’.  

Can the Applicant expand on the material supplied [REP3-029], in 
particular taking account of the likely behavioural implications of 
such a scenario and the implications of those effects on the ultimate 
NPV. 

Response 

TT2.4.1 Our previous response (REP3-029) highlighted the likely effect on the 
NPV without implementation of a bus strategy – this removed the bus-
based public transport benefits, which resulted in a significant reduction in 
overall economic benefits, but also showed that the value for money of the 
scheme would remain very high. We provide below further information on 
the potential behavioural changes due to this sensitivity test, and show 
that the additional effect of these changes on the NPV is likely to be very 
small. 

TT2.4.2 Mode shift and redistribution behaviour change 

TT2.4.3 Table 1 shows the change in daily modelled trips between the Assessed 
Case and the No Bus Change scenario for the key East London 
boroughs. As expected, in respect of the mode shift effect, there are lower 
reductions in car travel in East London in the No Bus Scenario than in the 
Assessed Case, and consequently some 1,100 more daily car trips in the 
modelled area as a whole in comparison with the Assessed Case. We 
note that there are however approximately 1m daily car trips in the 
Assessed Case, so this represents an extremely small change i.e. 0.01%..  
The results also indicate that most of the ‘mode shift’ effect of the 
Assessed Case is due to the bus provision, rather than any changes to 
highway generalised cost.  
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Table 4 Comparison of mode shift and redistribution effect between 
No Bus and Assessed Case scenarios (2021, daily trips, change from 
Ref Case) 
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A s s es s ed C as e 

O ut of work total trips  618  -2,087  -1,469    112  1,941  2,053  
In work time total trips  -1,447  2,250  803    -206  144  -61  
  No B us  S c enario 
O ut of work total trips  1,541  -1,980  -439    699  72  771  
In work time total trips  -1,366  2,273  907    -233  -78  -311  
  D ifferenc e 
O ut of work total trips  923  107  1,030    587  -1,869  -1,282  
In work time total trips  81  23  104    -28  -222  -250  

TT2.4.4 The data also indicates that there are some redistribution effects in the No 
Bus Change scenario compared to the Assessed Case - there is an 
increase of some 1,000 daily car trips completing their journey entirely on 
one side of the river. Finally, and given the other conclusions above, there 
are some 1,500 less public transport/active travel trips in the No Bus 
scenario compared to the Assessed Case. The buses encourage more 
cross-river travel although overall the volumes involved are extremely 
small in relation to total cross-river travel. 

Cross-river public transport travel.  

TT2.4.5 There are no significant changes to cross-river passenger volumes on the 
existing 108 bus service (see Figure 1), but there is higher use of the 
Jubilee Line (see Figure 2), indicating that many of these users that 
moved to buses in the Assessed Case remain using rail for their cross-
river journeys in the No-Bus scenario. 
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Figure 28 Route 108 total bus boarders for different scenarios - 2021 

 

 

 

Figure 29 Total number of passengers crossing the river NB and SB 
on Jubilee Line for different scenarios - 2021 
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Reassignment to other crossings  

TT2.4.6 There are no significant changes to other crossing volumes between the 
Assessed Case and the No Bus Change scenario. 

TT2.4.7 In summary, the No Bus Change scenario results in several behavioural 
changes from the Assessed Case. There is less mode shift to public 
transport, and some more daily car trips on the model network than in the 
Assessed Case as a result, but these are an extremely small proportion of 
overall trips. There is no reassignment of vehicle trips to other crossings 
and very little change in vehicle flows across the Blackwall/Silvertown 
crossings, but some redistribution of trips to destinations on the same side 
of the river, again a very small proportion of total trips. The next section 
estimates the economic impact of these changes. 

Implications of No Bus Change Scenario on the scheme NPV 

TT2.4.8 Table 2 shows the estimated impact of the no-bus scenario on the 
scheme NPV, by comparing the highway user benefits with the Assessed 
Case outcome for the 2021 modelled year only.  There is no change in the 
user charge impacts between the scenarios. The table shows that there is 
a small improvement in highway user benefits with the No Bus scenario, 
due to a higher number of highway users - however, these additional 
highway users are foregoing additional public transport benefit they would 
receive in the Assessed Case. 

TT2.4.9 In our response, REP 3-029 we showed that, by just removing bus 
benefits in a No Bus scenario, there would be significant decreases in the 
NPV compared to the Assessed Case, although the scheme would remain 
high value for money. This latest analysis shows that there would no 
additional highway disbenefits affecting the NPV due to the behavioural 
changes described above. 
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Table 5 Highway user benefits2– 2021- Assessed Case and No Bus 
scenarios £m, PV 2010 

 Assessed Case (£m) No Bus Scenario (£m) 

Business £20.8 £21.5 

Commuting £3.8 £3.9 

Other £8.6 £8.7 

Total £33.2 £34.1 

 

 

2 Highway user journey time and vehicle operating cost benefits 
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 Question TT2.5

Re. AP 13, the Applicant was asked to provide ‘a BCR for the scheme 
assuming without implementation of bus strategy and scheme 
funded publicly (not PPP) for D3’.  

The claim in the Applicant’s response [REP3- 029] ‘A BCR 
calculation is not appropriate for the Scheme as it has a negative 
cost…’ needs further clarification given the question concerns 
alternative funding mechanisms and scope of measures. The matter 
of hypothecation of any revenue and economic benefits to users and 
non-users should be taken into consideration in addressing this 
request. Can the Applicant revisit its response to this question? 

Response 

TT2.5.1 The economic assessment undertaken for the Scheme and presented in 
the Economic Appraisal Report (APP-101) is based on the assumption 
that it is publicly funded. No economic assessment has been made of 
alternative funding mechanisms such as PPP or PFI type arrangements. 
The analysis provided in Applicant’s Response to Action Points 12 and 13 
from ISH 17/01/17 which provided an NPV without implementation of the 
bus strategy is based on the same approach. 

TT2.5.2 The scheme shows a negative cost because the revenue from charges is 
netted off against the construction, operation and maintenance of the 
scheme. This approach is in line with DfT’s TAG guidance3 and would 
apply regardless of whether the monies were hypothecated to the 
provision and operation of the tunnel, were available to TfL for other 
purposes or flowed direct to the public exchequer. 

TT2.5.3 Prior to around 2004 revenues were treated differently, that is as a benefit 
rather than a negative cost. If this previous guidance4 was still in place 
then the scheme’s NPV would be the same but benefits would now be 
£2,076m and costs would £1,109m giving a core BCR of 1.9, while with 

3 TAG Guidance Unit A1.1 “The general principle is that the PVC should only include impacts on the 
‘Broad Transport Budget’, that is costs and revenues which directly affect the public budget available 
for transport”. Hence revenues for the charge are treated as negative costs and are netted off the 
cost. 
4. The guidance on the methodology for multi-modal studies Vol2 DETR 2000 table 6.1 shows 
revenues are treated as benefits. 
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reliability, benefits would be £2,334m, costs remain the same and the 
BCR would be 2.1. The NPV, benefits and costs are as stated in the 
Economic Appraisal Report (APP-101). 

TT2.5.4 Without the implementation of the bus strategy and in line with the 
approach taken in the Applicant’s Response to Action Points 12 and 13 
from ISH 17/01/17 but treating revenue as a benefit then the total benefits 
would be £1,516m and the costs £977m giving a BCR of 1.6 and with 
reliability included, total benefits would be £1,774m and with the same 
costs the BCR would be 1.8. Again the NPV would remain the same as 
presented in the Economic Appraisal Report (APP-101). 

TT2.5.5 However, the above BCR figures cannot be meaningfully compared with 
those of other transport schemes as their calculation does not follow 
present DfT guidance. The Applicant remains of the view that it is not in 
line with present guidance to present a BCR. 
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 Question TT2.6

Regarding AP 14, the Applicant was asked to provide economic 
assessments ‘of any alternatives* that were taken through to 
comparative assessment for D3 to include monetary valuation of 
costs and benefits (*to include performance of preferred scheme at 
comparable stage of scheme development)’  

The detailed response [REP3-030] is comprehensive in its 
description of alternatives considered/assessed. In line with the 
HMT’s Five Case Model Guidelines, can the Applicant provide 
quantitative estimates of the economic impacts of these alternatives, 
encompassing both costs and benefits, including any estimates of 
wider economic benefits? 

Response 

TT2.6.1 No further quantitative estimates of the economic impacts of alternative 
options are available beyond these referenced in REP3-030 and such 
analysis would not be appropriate, given that, following a comprehensive 
options analysis, the Silvertown Tunnel scheme was shown to be the only 
one able to meet the core project objectives. A do-minimum analysis was 
presented in the Economic Assessment Report (APP-101). 

TT2.6.2 The Case for the Scheme (APP-093) and REP3-030 explains that a 
comprehensive option appraisal process was carried out to develop the 
preferred option at Blackwall/Silvertown. Figure 3.1 of that report shows 
that following an identification of clear problems, a variety of options were 
identified and evaluated prior to the inclusion of a fixed link at Silvertown 
in the Mayor’s Transport Strategy, 2010. 

TT2.6.3 Further assessment of options was then carried out before inclusion of a 
road tunnel in the 2011 London Plan. This then led to further work on the 
detail of the user charging and tunnel options of the current Assessed 
Case scheme.  
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 Question TT2.7

Regarding AP 16, the Applicant was requested to supply ‘a 
comprehensive note explaining the intended local 
benefits/enhancements to offset the dis-benefits to some low income 
groups within the host or nearby boroughs for D3. This should 
include detailed figures by socio-economic group by borough and 
also displayed in map form’.  

The material supplied is comprehensive [REP3-024]. The Applicant is 
however asked to enhance the quantitative information supplied to 
differentiate between lower income car users and existing public 
transport users in its description of impacts of the scheme. It is also 
noted that Figure 3-4 illustrates the trip origins of low income 
groups.  

Can the Applicant review this information and data for other 
scenarios in the light of its response to AP 1 (TT1). 

Response 

TT2.7.1 The material supplied in relation to AP16 (REP3-024) presents 
quantitative information on the impact of the Scheme on low income 
highway users and public transport users in relation to: 

• The reassignment effect of Scheme (Figure 3-2) under the Assessed 
Case; 

• The distribution of net user benefits for non-business users (Table 3-
5) under the Assessed Case; and 

• The distribution of net user benefits for non-business users under a 
high-growth scenario (Table 4-1) and a high-growth, higher value of 
time scenario (Table 4-3) 

TT2.7.2 Figure 3-2 demonstrates how the Scheme results in a slightly larger 
reassignment effect for lower income highway users compared to other 
highway users, with more of this group diverting to alternative crossings 
such as the Rotherhithe Tunnel and Dartford Crossing to avoid the user 
charges and the Blackwall and Silvertown Tunnels. This is consistent with 
the Applicant’s response to AP1 arising from the Traffic and Transport 
Issue Specific Hearing on 17th January 2017. 
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TT2.7.3 Table 3-5 in the material supplied (REP3-024) demonstrates that low 
income highway users will see disbenefits of £-0.2m in 2021, taking into 
account the decongestion benefits they receive and the charges they pay. 
However, low income public transport users are estimated to see benefits 
of £12.5m, facilitated by the introduction of new public transport, resulting 
in total net user benefits for low income groups of £12.2m. 

TT2.7.4 The total disbenefits for low income highway users of £-0.2m in 2021 are 
relatively small within the context of the scale of cross-river movement by 
low income users. There is expected to be over 4.4 million cross-river 
person highway trips by low income highway users in 2021, which means 
that the figure above amounts to an average disbenefit of -5.5p per cross-
river highway trip. 

TT2.7.5 The calculation of impacts on low income users described above is 
calculated from the outputs of the assignment models, ie it does not 
directly take into account the cost/benefit impacts of mode shift and 
redistribution effects which take place in the Assessed Case.  

TT2.7.6 However, these mode shift and redistribution effects are likely to be 
relatively minor and would not be expected to materially change the 
balance of user benefits between low income highway users and low 
income public transport users, as set out in Tables 3-5, 4-1 and 4-3 in the 
material supplied (REP3-024).  

TT2.7.7 The Applicant’s response to SWQ TT2.1 demonstrates that mode shift 
resulting from the Scheme amounts to a reduction in  highway trips in 
East London by 0.1%, whilst the combined effects of mode shift and 
redistribution reduce cross-river highway trips in East London by 7%. 
Further details of the distribution of these effects are set out within the 
Applicant’s response to SWQ TT2.1.  

TT2.7.8 Where mode shift does take place, users receive time benefits from doing 
so. Further details of the distribution of those mode shift benefits are set 
out within the Applicant’s response to SWQ TT2.2. 
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 Question Part 1 TT2.8

Regarding AP 17, the Applicant was asked to provide ‘a note to 
explain the modelling undertaken of categories proposed for 
exemption from charge for D3.’ The extent of exemptions is noted 
[REP3-015]. The Applicant is asked to comment on the potential 
implications of these exemptions for the efficient operation of the 
scheme. 

Response Part 1  

TT2.8.1 The table provided in response to AP17 shown on page 33 of the 
Applicant’s Written Summary of the ISH on 17 January (REP3-015) sets 
out the proportion of traffic that would qualify for a 100% discount or an 
exemption from the Scheme user charges using the categories applied in 
the Assessed Case. Around 4 per cent of this traffic is already accounted 
for in the modelling. A further 7-9 per cent of traffic may also be eligible for 
a discount or exemption, but has not been included in the modelling.  

TT2.8.2 Although this means there is some uncertainty as to the impacts of these 
discounts and exemptions, this and other uncertainties have been 
explicitly addressed in the Scheme’s design, as set out in the Applicant’s 
Response to AP 6, 7 and 8.1 (Managing Uncertainty in Forecasting) 
(REP3-027)5: 

… the Silvertown Tunnel scheme has been designed with a deliberate 
intention to maximise its ability to deliver positive outcomes and meet the 
Project Objectives under a variety of outturn conditions. The key to this is 
the proposed adaptive approach to user charging, monitoring, and 
mitigation. 
Through this approach, the Applicant has demonstrated that the key 
strategic sources of uncertainty in transport forecasting can be directly 
managed through changes to user charges, across the range of plausibly 
foreseeable scenarios. 

TT2.8.3 The impacts of discounts and exemptions (and other aspects of the 
Scheme) can be carefully managed by means of setting the initial user 
charges and if necessary making subsequent variations, following the 
approach set out in Charging Policies and Procedures (REP1-123).  

5 Paragraphs 9.1.3-4 
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TT2.8.4 Many of the non charge-paying trips which are not already included in the 
model are likely to be off-peak, which itself limits the traffic impacts. 
Additionally, it should be noted that most of these trips would occur 
regardless of whether a discount or exemption is applied: they do not take 
place as a direct consequence of the discount or exemption.   

TT2.8.5 Because of the flexible approach to charging, it would be possible to make 
adjustments to the charging regime to mitigate any effects (on traffic or on 
other factors such as the environment, for example) which were expected 
to arise as a result of this traffic, or which were shown in monitored data. 
This mitigation could take the form of limiting the discounts and 
exemptions (by tightening the criteria or removing the discount) or making 
adjustments to the charges applied to other vehicles.  

TT2.8.6 It should also be noted that some of the vehicles for which a discount or 
exemption has been assumed perform a vital social function, such as 
emergency services vehicles. This not only means that the numbers are 
likely to remain relatively small, limiting any adverse impacts, but that the 
impact of not having a discount would have a much greater social cost 
than any potential traffic impact.  

TT2.8.7 Please see also the Applicant’s response to TT2.3.  

Question Part 2 

Can the Applicant provide an assessment of the implications of 
permitting lower income groups in the host boroughs to avail of a 
discount scheme or exemption from the charge. See also questions 
GA2.1 and GA2.4. 

Response Part 2 

TT2.8.8 Model outputs suggest that around 7% of Blackwall Tunnel users 
(including business users) from the host boroughs have a low income.  

TT2.8.9 As demonstrated in the Applicant’s paper ‘Impact of the Scheme on Low 
Income Residents’ (REP3-024) the biggest share of the user benefits from 
the Scheme accrues to low income groups, mostly as a consequence of 
the enhanced public transport opportunities it provides.  
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TT2.8.10 As set out in that document, most low-income residents in the host 
boroughs do not have access to a car6, and are more reliant on buses. 
Additionally, cross-river trips are a small proportion of all trips, and low 
income groups make fewer Blackwall Tunnel trips than other income 
groups. Low income public transport users will benefit from the Scheme, 
with 1,620 additional public transport trips forecast in the Assessed Case, 
with a greater share likely to be by low income travellers.  

TT2.8.11 The Scheme will reduce the number of cross-river highway trips, as user 
reassign to public transport. The effect on low income highway users is 
proportionately the same as it is on other income groups, although this 
group is more likely to shift to an alternative crossing.   

TT2.8.12 For low income groups in the host boroughs, there is a reduction of just 
260 low income cross-river trips, offset by an increase of 1,620 public 
transport trips, meaning an overall benefit. Low income groups are 
expected to receive 71% of total benefits. This is made up of £-0.2m of 
disbenefit for low income highway users, mostly because of the 
reassignment impacts, which is offset by the majority of the public 
transport benefits (£12.5m) due to the greater reliance on buses by low 
income groups.  

TT2.8.13 Nevertheless it is acknowledged that there will be a small number of low 
income users who do not make the switch to public transport or make 
other changes to car trips and are therefore adversely affected by the 
imposition of the user charges. TfL has therefore developed an approach 
which will mitigate the impact on this small group.   

TT2.8.14 TfL already provides a concessionary travelcard for London residents in 
receipt of certain benefits. This entitles people in receipt of Income 
Support, Jobseekers’ Allowance or Employment and Support Allowance 
to claim a 50% discount on bus and tram services.7  

TT2.8.15 TfL will adopt an equivalent approach for the user charges at the 
Blackwall and Silvertown Tunnels. The eligibility criteria used for this 
concessionary travelcard will apply; and a 50% discount on the user 
charges will be applied for recipients of the same benefits. This 

6 Low income households with no access to a car: Royal Borough of Greenwich 55%; LB Newham 
69%; LB Tower Hamlets 71%, quoted in REP3-024  
7 https://tfl.gov.uk/fares-and-payments/adult-discounts-and-concessions/bus-and-tram-discount 
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commitment is set out in the updated Charging Policies and Procedures 
submitted at Deadline 4.  

TT2.8.16 Residents of the Host Boroughs of Greenwich, Newham and Tower 
Hamlets who meet the specified criteria will be eligible for this discount. .  

TT2.8.17 This approach aligns well with the existing public transport concession 
offered by TfL. It also aligns with other concessions offered to Host 
Borough residents related to the Scheme, such as the registration fee 
waiver and the bus concession described in the response to GA2.1, and 
the transitional business support described in GA2.2. Together these 
arrangements will help to lessen the impacts on low income users (of 
public and private transport), and serve to accustom local residents to the 
new Scheme as both bus users and account-holders.  

TT2.8.18 The approach outlined here has the advantage of using criteria which are 
already independently established and which are well-understood, and 
which would allow the Applicant to implement the discount without 
excessive additional bureaucracy.  

TT2.8.19 Like all aspects of the user charges, this low income discount would be 
kept under review, as set out in Policy 9 of the Charging Policies and 
Procedures document. 

TT2.8.20 This concession would represent only around 2 per cent of car trips and 
therefore the impacts on traffic flow and the environment are likely to be 
very small and unlikely to result in a change to the Scheme’s overall 
impacts.  There is also unlikely to be a significant impact on revenue, and 
a small adjustment to the standard user charges could be made to 
compensate if necessary.   

TT2.8.21 It should also be noted in this context that other discounts and exemptions 
which are part of the Scheme will be of particular benefit to some low 
income groups. The 100% discount for Blue Badge holders and the 
exemption for vehicles in the disabled tax class are relevant here, for 
example, because there is a correlation between disability and lower 
incomes8. Users of public transport will also benefit from the bus 
concession described in GA2.1.  

8 20% of low-income Londoners report that they are disabled, compared to 11% of all Londoners, 
cited page 273 in  Understanding our diverse communities- a Travel in London Report, TfL, 2015 
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 Question TT2.9

Regarding AP 18, the Applicant was requested to provide ‘an update 
on progress towards securing a commitment to the enhanced bus 
routes strategy in the DCO (including procurement/tendering 
arrangements) for D3’. 

The Applicant has outlined its commitment to the bus enhancements 
and its intentions to provide a commitment to securing its 
implementation [REP3-014] The Applicant is asked to provide more 
details on outline net costs of supplying the enhancement and the 
tendering and procurement arrangements for securing this goal. See 
also questions GA2.1 and DC2.9. 

Response 

Update on securing a commitment in the DCO 

TT2.9.1 As highlighted in REP3-014 (responding to the AP 18 from the 17 January 
ISH), the Applicant submitted at Deadline 3 a revised dDCO which 
included a new Requirement securing the implementation of the Bus 
Strategy.  

TT2.9.2 Also in REP3-014, the Applicant confirmed its intention to revise the Bus 
Strategy at Deadline 4 and this revised document has now been 
submitted at Deadline 4. In addition, the key commitments in that Strategy 
have now been set out in Requirement 13 of the dDCO, including a 
commitment to the minimum frequency for the services that will operate 
from the date on which the Scheme opens. The revised Bus Strategy is 
objective-led and sets out clear commitments for planning bus services in 
collaboration with the boroughs, in order to provide confidence that the 
Applicant will proactively capitalise upon the significant opportunities 
presented by the Scheme.  

Tendering, procurement, and costs 

TT2.9.3 In relation to tendering and procurement arrangements, the Applicant 
routinely procures and tenders for bus services in the course of its duties 
as public transport authority for London. These duties are set out in the 

http://content.tfl.gov.uk/travel-in-london-understanding-our-diverse-communities.pdf 
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GLA Act 1999, Chapter V, in particular section 181-3.  In this process, bus 
operators compete for contracts for specified routes which are put forward 
by London Bus Services Limited (LBSL), a wholly-owned subsidiary of 
TfL. 

TT2.9.4 The process of service specification includes defining: 

• The route and its terminus arrangements 

• The proposed frequency of services for different times of day and 
week 

• The type and capacity of vehicles to be used 

• The Minimum Performance Standard 

TT2.9.5 Prior to tendering, LBSL reviews the transport needs that bus services are 
intended to address, taking into account views from the London Boroughs, 
London TravelWatch, and other interested parties in accordance with 
section 183(2) of the GLA Act.  

TT2.9.6 Routes are tendered individually, but often simultaneously with other 
routes in the same area to facilitate service changes. Prospective 
operators provide a schedule with the total cost, plus profit margin, when 
putting forward their proposals. Tender evaluation prioritises value for 
money, quality, and safety.  

TT2.9.7 Bus operating contracts run for up to seven years (five years with a 
possibility of performance-related two-year extension). Contracts since 
2000 have aimed to give operators a direct financial incentive to provide 
high-quality service, and contract payments are therefore related to 
mileage operated and service reliability. 

TT2.9.8 The Applicant would follow these well-established arrangements in 
implementing the new services facilitated by the Silvertown Tunnel 
scheme. 

TT2.9.9 The specific costs associated with the implementation of new bus services 
will be dependent on the precise route changes and new services which 
are implemented, and therefore the Applicant is not in a position to set 
these out at this stage.  

TT2.9.10 Bus services are funded in three broad ways. First, from fare income. 
Second, from direct subsidy. The third source of funding is from third party 
developers, in the form of section 106 contributions. These exist to ensure 
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that developers whose projects give rise to unmet needs for travel 
provision, or exacerbate existing service level deficits, are able to directly 
contribute towards the cost of meeting them. Different services require 
different balances of these sources, and the same service may have a 
different funding profile over the course of time. 

Approach to delivering bus services 

TT2.9.11 The Applicant’s intention to implement bus services through the 
Silvertown Tunnel is set out clearly in its most recent Business Plan, 
reflecting the Mayor’s commitment to maximise the use of the new tunnel 
to support this vital mode of transport. 

TT2.9.12 As the public transport authority for London, the Applicant has a duty 
under the Greater London Authority Act 1999 to determine which London 
local bus services are required for the purpose of providing safe, 
integrated, efficient and economic transport services in Greater London, 
and to keep this determination under review.  

TT2.9.13 To ensure that bus services are efficient, integrated and economic, the 
Applicant must take detailed account of transport needs. This requires a 
full appreciation of the location and scale of trip generating and trip 
attracting sites. While the broad scale and pattern of growth anticipated in 
east and south east London reflected in the Applicant’s Reference Case is 
generally accepted, there is acknowledged to be uncertainty over the 
delivery of regeneration schemes in the years leading up to Scheme 
opening (see for example REP1-002 para 126, REP1-014 section 5.1.2, 
and REP1-005 section 6.2.2), and even the overall quantum of growth is 
subject to uncertainty (see REP3-027).  

TT2.9.14 This uncertainty means that, for example, a bus route change which 
appears promising on the basis of current forecasts may prove to be less 
suitable in future, if the specific developments that it was intended to 
serve do not come forward, or if the form of those developments differs 
substantively from that currently assumed in accordance with the GLA’s 
Further Alterations to the London Plan (FALP) projections. It also means 
that overall demand for bus travel in a given location may be higher or 
lower than presently forecast. It is for such reasons that the Applicant’s 
planning of bus services, which are contracted for a minimum of five 
years, is routinely undertaken within a time horizon of around two years, 
governed by an established set of Bus Service Planning Guidelines. 
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TT2.9.15 There is here a clear parallel with the Applicant’s proposed approach to 
user charges. On this issue, there appears to be broad acceptance that 
the probability of beneficial outcomes is maximised by retaining scope to 
tailor charges to the prevailing conditions at Scheme opening, and 
beyond, while identifying required outcomes and safeguards in the 
Charging Policies and Procedures (to which it is bound by a DCO 
requirement) which ensure that the Environmental Statement can be 
relied upon and that the impacts of future potential changes are fully 
considered.  

TT2.9.16 In a similar way, committing to a specific quantum of bus service without 
retaining the ability to respond to the reality of London’s transport needs 
would constrain TfL’s ability to carry out its duty to bring forward efficient, 
economic, and integrated bus services. One foreseeable outcome would 
be the misallocation of constrained public funds towards sub-optimal 
services, which would naturally come at the expense of other services for 
which a better case could be made, not only by the Applicant itself but by 
the London Boroughs and other stakeholders too. 

TT2.9.17 A further risk of a commitment in the DCO to the secure the provision of 
specific bus services is that it could undermine the Applicant’s ability to 
secure appropriate contributions for bus enhancements from developers 
through s. 106 agreements, which would in turn affect the ability to bring 
forward other needed service improvements.  

TT2.9.18 Notwithstanding these issues, and further to discussions on this issue 
through the examination and with the local authorities, the Applicant has 
provided a commitment in Requirement 13 of the DCO to a minimum level 
of service which provides assurance that forecast demand will be met and 
the opportunity provided by the Silvertown Tunnel scheme will be 
capitalised upon. An assessment of the outputs of the Assessed Case 
demonstrates that the expected demand in the Scheme’s opening year 
could be accommodated with a level of service of around 20 buses per 
hour during peak periods. Accordingly, the Applicant is committing to a 
minimum base level of service on the opening of the Silvertown Tunnel of 
not less than 20 buses per hour in each direction during peak periods 
from the date on which the Scheme opens for public use. More 
information on the assumptions for this minimum commitment will be set 
out in a submission for DL5 based on further work the Applicant is 
carrying out.  

TT2.9.19 To guide the full development of the routes and services, the Applicant is 
committing through the revised Bus Strategy to plan bus services to 
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support the Project Objectives and other local priorities (such as the 
Convergence Agenda of the London Growth Boroughs (comprising LB 
Barking & Dagenham, RB Greenwich, and LBs Hackney, Newham, Tower 
Hamlets and Waltham Forest)). The Strategy also commits TfL to take a 
proactive approach to the specification and implementation of buses so 
that these are planned and delivered in a timely fashion and at a level 
which is commensurate with demand.  

TT2.9.20 Providing specific impetus to bring forward services in this way, and 
relating TfL’s service planning directly to the delivery of the objectives the 
Growth Boroughs, is a significant extension of TfL’s established bus 
planning approach, while retaining the essential ability to deliver its bus 
planning obligations under the GLA Act.  

TT2.9.21 In putting forward its revised Bus Strategy and a minimum commitment for 
the opening year, secured by means of a Requirement in the dDCO, the 
Applicant is providing a very significant level of assurance that it will 
capitalise on the opportunities provided by the new crossing for bus 
services. This assurance reflects the commitment made by the Mayor of 
London, Sadiq Khan, to make the Silvertown Tunnel a ‘cleaner, greener’ 
and more public transport-focused scheme.  
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	TT2.1.2 In their original request the ExA requested as part of Action Point 1 “…a comprehensive note giving full borough distributions of car trips that are not suppressed but re-assigned…”. This was understood to be asking about the ‘re-assignment’ o...
	TT2.1.3 Question TT2.1 has clarified that the Examining Authority would also like information on the “potential redistribution of trip origins and destination”. This note provides information from the LoRDM demand model about the Scheme responses rela...
	 ‘South of the river’ including the ‘Host Borough - Greenwich’ and ‘Other Boroughs south of the river’ - Southwark, Lewisham, Bexley and Bromley.
	 ‘North of the river’ including the ‘Host Boroughs - Newham and Tower Hamlets’ and ‘Other Boroughs north of the river’ - Hackney, Waltham Forest, Redbridge and Barking & Dagenham.
	TT2.1.4 The study area is shown in Figure 1 below.
	TT2.1.5 The analysis presented in the note demonstrates that the scheme in the Assessed Case does not lead to any significant redistribution of the origins and destinations of car trips as the demand is managed through road user charges and the provis...
	Demand Model Responses – Assessed Case
	TT2.1.6 The demand model (LoRDM) used in the appraisal of the Silvertown Tunnel Scheme is of a nested logit form with the mode shift response located above the trip redistribution in the model hierarchy. This structure is compliant with the advice pro...
	TT2.1.7 The model responds to changes in the combined cost of travel accounting for journey time, congestion and money costs by car, public transport and active modes. In the context of the Scheme, the demand changes can occur due to the following fac...
	 The Silvertown Tunnel providing a new and improved connection across the River Thames by road and reducing highway delays;
	 The user charges that are introduced to offset the reduction in highway travel time and manage demand; and
	 Improved travel times by public transport due to the addition of new cross-river bus services.
	TT2.1.8 Demand changes will also be affected by secondary effects flowing from the above such as changes to network-wide highway congestion or public transport crowding.
	TT2.1.9 Although this note focusses on the behaviour of car trips, it should be noted that the predicted demand changes represent the combined effect of the mode shift (a transfer between car and public transport modes) and a redistribution response (...
	TT2.1.10 As demonstrated in REP3-024 the net impact of the Scheme (taking into account both highway and public transport impacts) on the cross-river- demand in the Study area is likely to be positive for the overall out-of-work travel and low income u...
	TT2.1.11 Table 1 demonstrates the impact of the Scheme on the out-of-work car demand (total and low income trips) within the Study area. It compares the 2021 Assessed Case to the 2021 Reference Case trip matrices and shows the actual and percentage ch...
	 The total number of daily car person trips made by the borough residents to destinations within the Study area including trips that cross the river and those that do not (shown in part (a) of the table). The negative values indicate a shift from car...
	 The total demand crossing the river by car, which, in addition to mode shift, reflects the redistribution impacts (shown in part (b) of the table).
	TT2.1.12 As shown in Table 1, the reductions in the overall number of car trips shifting mode represent a relatively small percentage change in relation to the total number of daily resident trips made within the study area (changes are no greater tha...
	TT2.1.13 It can be seen that the reductions in the cross-river demand by car are generally higher than the shift from car to public transport mode, indicating that there is also some redistribution of car trips away from the charged crossings. The cha...
	Changes in Car Trip Patterns – South of the River
	TT2.1.14 The analysis presented below aims to explain the changes in travel patterns (redistribution of origins and destinations) resulting from the Scheme by comparing the Assessed Case daily car demand matrices in person trips to those in the Refere...
	TT2.1.15 To aid understanding of the results, the total changes in the overall car demand and river-crossing travel presented in Table 1 are also repeated here. The reductions in car river crossing travel over and above the mode shift represent the re...
	TT2.1.16 The reduction of cross-river trips by residents of Greenwich (470 trips) results from 120 car trips changing their destinations and 350 transferring to public transport. The redistribution impact is slightly stronger for Bexley residents with...
	TT2.1.17 There is also a small number of Bromley residents (80 trips) that change their destinations to the same side of the river with no increase in non-river crossing trips by residents of Southwark and Lewisham.
	TT2.1.18 The overall cross-river out-of-work-time travel made by the boroughs south of the river reduces by 1,080 trips in the Assessed Case with 770 trips changing mode and 310 trips choosing other destinations in south London. The scheme results in ...
	TT2.1.19 The overall changes in out-of-work trips attractions at a zonal level are shown in Appendix B (Figure 1). These are the trips made by the residents of the south London boroughs that used to cross the river in the Reference case.
	TT2.1.20 Table 4 shows actual changes in daily trip attractions for the residents of the boroughs south of the river, this time for low income residents only, with the zonal level changes shown in Appendix B (Figure 2).
	TT2.1.21 The overall pattern of changes is similar to those for the total out-of-work time demand seen previously. However, the mode shift is stronger than the redistribution for all boroughs except Bexley, as these trips are more likely to choose new...
	Changes in Car Trip Patterns – North of the River
	TT2.1.22 The same analysis looking at the redistribution impacts of the Scheme was undertaken for the boroughs north of the river.  Tables 5 and 6 show actual and percentage changes in daily car trips for the selected boroughs.
	TT2.1.23 As for the southern boroughs, the overall cross-river car out-of-work travel made by the north London residents reduces by 1,030 trips following the introduction of the scheme. 520 car trips change mode to public transport with the remaining ...
	TT2.1.24 All boroughs (except Newham) see some minor increases in car trips with origin and destinations north of the river resulting from the redistribution of the cross-river trips. Although the overall number of car trip made by Tower Hamlets resid...
	TT2.1.25 Tables 7 shows actual changes in daily trip attractions for the residents of the boroughs north of the river, this time for low income residents only.  The overall pattern of changes is similar to those seen previously for the total out-of-wo...
	TT2.1.26 The overall cross-river car out-of-work travel made by low income residents of the northern boroughs reduces by 270 trips in the Assessed Case with 150 trips changing mode to public transport and the remaining 120 trips switching to the desti...
	TT2.1.27 The redistribution of out of work car trips at a zone level for residents of north London who used to cross the river by car in the Assessed case are provided in Appendix B for total (Figure A3) and low income (Figure A4) users.
	Demand Model Responses in the Sensitivity Tests
	TT2.1.28 The mode and distribution impacts were also analysed for the sensitivity tests of the Assessed Case with no cross-river buses, and also the Assessed Case without the user charge.  In both cases the modelled year is 2021. Table 8 shows the cha...
	TT2.1.29 Table 9 shows the same statistics for the Assessed Case without the charges and compares the responses to those in the standard Assessed Case. If the travel time savings brought by the additional highway river-crossing capacity are not offset...
	Summary and Conclusions
	TT2.1.30 The scheme will lead to an overall reduction in the out-of-work cross-river trips by car with some of these trips changing mode and other changing their destination. Both mode and redistribution impacts are relatively small in the Assessed Ca...
	TT2.1.31 The comparison of the Assessed Case results to the sensitivity tests with no buses and charges suggest that the mode shift effects are primarily driven by the improved bus services (which represents a benefit) whilst  the charges additionally...
	Mode Shift
	Redistribution

	TT2.2  Question
	Regarding AP 2, the Applicant was requested to supply ‘a comprehensive note showing the journey time and generalised cost impacts for those forecast to switch from car to bus for D3 (to include disaggregated data for population sub-groups and also dis...
	The information supplied [REP3-025] does not adequately address the question posed by the ExA; the Applicant is now asked to review the information supplied and fully address the request while acknowledging any limitations in the material supplied.

	Response
	TT2.2.1 The initial response focused on total time and cost changes for the highlighted Boroughs. Having reviewed the information provided, further information is presented within this response.
	TT2.2.2 Paragraph TT2.2.4 onwards shows the spatial distribution of the generalised cost and journey time benefits for those that are estimated to switch from car to bus. It also presents spatially the highway disbenefits that would have resulted had ...
	TT2.2.3 Section XX.4 presents an analysis of the average generalised costs saving per low income user.
	Spatial Distribution of Generalised Cost Based Benefits
	TT2.2.4 Figure 1 shows the full generalised cost based benefits accruing to each transport zone spatially for those users that are estimated to have switched mode from car to bus. Origin movements in the morning peak are shown as these will be a stron...
	TT2.2.5 Figure 3 to Figure 8 show the highway benefits/ disbenefits that would have resulted had those users not chosen to change travel mode. These are broken down into time benefits and charge disbenefits for the low income Out of Work Time (OWT) us...
	TT2.2.6 This analysis shows a pattern of fairly localised benefits in line with the bus route improvements provided. This is consistent with the corresponding analysis in our response to TT2.1 that show mode shift and redistribution effects in the sam...
	TT2.2.7 Benefits are predominantly focussed on Newham and Greenwich with some benefits also occurring in Lewisham and to a lesser extent in Tower Hamlets and Barking & Dagenham.
	TT2.2.8 The areas which see benefits as shown in Figure 1 and Figure 2 can be compared with distribution maps for population sub groups from the Distributional Impacts Appraisal (APP-104), which are reproduced in this document for ease of reference.
	TT2.2.9 This indicates that particularly large public transport benefits accrue in areas with higher concentrations of the following population groups:
	Average Generalised Cost Saving per User
	TT2.2.10 An analysis of the of the average generalised cost saving per user for those estimated to have switched mode from low income car OWT to bus is presented to give an indication of the net change that is likely to be experienced by low income us...
	TT2.2.11 In the modelling, generalised costs are expressed in generalised minutes and we have used this unit in our reporting below. This analysis was undertaken for a single year (2021) for out-of-work time (OWT) trips and focussed on cross-river mov...
	TT2.2.12 We have sought to quantify the benefits in terms of an average benefit per user. As shown in our original response (REP3-025), public transport users who have switched mode experience an average generalised time benefit of 4.4 minutes on publ...
	TT2.2.13 This benefit is one aspect of their mode choice behaviour. Another is the benefit or disbenefit they would have incurred on the highway network.
	TT2.2.14 We can therefore estimate that, on average, a traveller switching mode (from car to public transport) experiences:
	TT2.2.15 A highway time benefit of 2.6 minutes
	TT2.2.16 A highway user charge disbenefit of 6.1 minutes
	TT2.2.17 A public transport generalised time benefit of 4.4 minutes
	TT2.2.18 This means that on average a user shifting mode from car to public transport gets a benefit of 4.4 minutes of generalised time which is 7.9 minutes greater on average than it would have been had they chosen to travel by car.
	Conclusions and Discussion
	TT2.2.19 The analysis undertaken here by the Applicant has shown that when users (in particular, out-of-work travellers) change mode from car to public transport, the majority of the user benefits are found in those corridors served by the proposed ne...
	TT2.2.20 This is reinforced by the analysis of the benefits per user (including low income users), where it was seen that any disbenefit arising from the introduction of the user charge is more than outweighed by the highway journey time benefits as w...
	TT2.2.21 The applicant highlights that the modelling system does not represent individual people making decisions but instead aggregate groups.  We cannot, therefore, trace individual trips through from the demand model via their change in mode (drive...
	TT2.2.22 Nothing these difficulties, the Applicant is however, confident that, despite the limitations outlined here, the analysis presented in this response sufficiently demonstrates the benefits that occur to those users who switch mode from car to ...
	Socio-economic profiles in the locality of the scheme
	TT2.2.23 Children aged under 16 are a key demographic group considered in six out of eight distributional impacts assessments. Figure 9 shows the percentage of the population aged under 16 in each census output area against the average of 21% across t...
	TT2.2.24 Young adults aged 16-25 are a key demographic group considered in the assessment of distributional impacts of accidents and accessibility. Figure 10 shows the percentage of population aged 16-25 in each LSOA against the average across the thr...
	TT2.2.25 Older people are a key demographic group considered in the assessment of distributional impacts of accidents, security, severance and accessibility. Figure 11 shows the percentage of population aged 70 plus in each census output area against ...
	TT2.2.26 Registered and self-reported within the census disabled people are a key demographic group considered in the assessment of distributional impacts of security, severance and accessibility. Figure 12 shows the percentage of the population in ea...
	TT2.2.27 People of Black, Asian and Minority Ethnic (BAME) origin is a key demographic group considered in the assessment of distributional impacts of security and accessibility. Figure 13 shows the percentage of the population in each output area of ...
	TT2.2.28 Households without access to a car are a key demographic group considered in the assessment of severance and accessibility impacts. Figure 14 shows the percentage of households in each output area with no access to a car or van compared to th...
	TT2.2.29 Figure 15 shows areas with high levels of deprivation close to the Scheme, as measured by the Index of Multiple Deprivation (IoMD) 2015. Although this is not explicitly analysed within the distributional impacts appraisals it provides useful ...
	TT2.2.30 Income distribution is a key indicator in the assessments of the distributional impacts of user benefits, personal affordability, noise and air quality. Since income distribution data is not readily available at a small area level the proport...

	TT2.3  Question
	Regarding AP 7, the Applicant was asked to provide ‘a comprehensive note on the uncertainty and associated level of confidence that can be afforded to the traffic forecasts that feed into the environmental assessments, whether numerically or in qualit...
	The response [REP3-027] is a comprehensive description of the matters of interest. However, the ExA requests that the Applicant quantifies the potential compounding effect of uncertainties in inputs, specification errors and parameter estimates for th...

	Response
	Compounding Effects of Uncertainties
	TT2.3.1 The note ‘Managing Uncertainty in Forecasting’ (REP3-027) set out the Applicant’s assessments of various effects that are uncertain in terms of model inputs, specification errors, and parameter estimates and the scope and scale of propagation ...
	TT2.3.2 Each individual effect, or “area of uncertainty” identified by the Applicant was assessed in terms of its potential effect on the Assessed Case forecasts that underpinned the DCO Application.
	TT2.3.3 These areas of uncertainty can be further categorised into those that have been modelled through sensitivity testing and those for which such assessment is not practical or possible. The compounding effects of these are discussed in subsequent...
	Uncertainties Covered by Sensitivity Testing
	TT2.3.4 Those areas of uncertainty that were subject to sensitivity testing were:
	TT2.3.5 As outlined in the Managing Uncertainty note (REP3-027), sensitivity tests were designed to provide an envelope that incorporates the most “extreme” outcomes for the Scheme in terms of traffic impacts and economics.
	TT2.3.6 At the “high” end of this envelope is an extreme “high” scenario test whereby each of the areas of uncertainty listed in paragraph 4 above were adjusted in a manner that would each be expected to produce higher overall levels of traffic across...
	TT2.3.7 Similarly, at the “low” end of this envelope is an extreme “low” scenario whereby each area of uncertainty was adjusted in a manner that would be expected to produce lower levels of traffic than the standard scenario.
	TT2.3.8 Consequently, the maximum potential compounding effects of all areas of uncertainty listed above in paragraph 4 are covered by these two extreme scenarios. In this note, these two scenarios will thereafter be referred to as the compounded high...
	TT2.3.9 The results from these two scenarios, including their potential implications on the inputs feeding into the environmental assessments, are discussed in more detail in the next section, where it can be seen that applying adjustments to the user...
	TT2.3.10 It should also be noted that, as outlined in the uncertainty note (REP3-027), the DfT has communicated its intention to update the VOTs for appraisal and modelling.  At the time of writing these updated values have still not been adopted.
	TT2.3.11 Nonetheless, the proposed new VOTs fall within the range of the low VOTs adopted in the compounded low scenario, and the WebTAG VOTs adopted in the Reference and Assessed Case.  Therefore, any uncertain effects relating to the DfT’s proposed ...
	Uncertainties Not Covered by Sensitivity Testing
	TT2.3.12 The remaining areas of uncertainty set out in the Managing Uncertainty in Forecasting note (REP3-027) were not incorporated in the sensitivity testing either because they could not be quantified or because a practical way of modelling these c...
	TT2.3.13 For description of each of the areas above, see section 4 of the Managing Uncertainty in Forecasting note (REP3-027).
	Uncertainty Around Inputs Feeding Into the Environmental Assessments
	Compounded High Scenario
	TT2.3.14 The compounded high scenario was defined with the following inputs which reflect the areas of uncertainty identified previously:
	TT2.3.15 The impact of implementing the Silvertown scheme has been assessed in terms of all day traffic flows (Annual Average Daily Traffic - AADT).  The focus is on all day flows as it forms the main input to the environmental assessments.  The AADT ...
	TT2.3.16 Figure 1 and Figure 2 together with   Table 1 summarise the AADT changes associated with the scheme both before and after adjusted charges have been applied:
	TT2.3.17 Table 1 summarises AADT changes for the following links
	TT2.3.18 The analysis shows that in the compounded high scenario, the changes in AADT associated with the scheme are not significantly different to the AADT used in the Assessed Case environmental assessment.
	TT2.3.19 This analysis demonstrates that adjustments of the user charge can mitigate all day traffic effects.  Hence, the traffic-related inputs to the environmental assessment for a high scenario would be close to the traffic-related inputs for the A...
	Table 1 AADT Analysis – Compounded High Scenario
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	Compounded Low Scenario
	TT2.3.20 This scenario is the converse of the compounded high scenario outlined above i.e. it assesses the impacts of the Silvertown Tunnel scheme against the compounded impacts of the following areas of uncertainty:
	TT2.3.21 The AADT-based analysis undertaken previously for the compounded high scenario has been repeated here for the compounded low scenario, as presented in Figure 3, Figure 4, and Table 2 below
	TT2.3.22 For the compounded low scenario with adjusted charges, the charging reductions that were applied were -35% for peak and -15% for off peak.
	TT2.3.23 The analysis shows that in the compounded low scenario, the changes in AADT associated with the scheme are not significantly different to the AADT used in the Assessed Case environmental assessment.
	TT2.3.24 Wherever mitigation is deemed necessary this analysis demonstrates that the user charges can be adjusted to mitigate the impact of the all-day traffic effects.  Hence, the traffic-related inputs to the environmental assessment for a low scena...
	TT2.3.25 Probability of Occurrence of Compounded High and Low Scenarios
	TT2.3.26 The analysis presented earlier has demonstrated that, at the extreme high and low ends of our envelope of uncertainty, the all day traffic impacts of the scheme (which form the inputs for Environmental Assessments) are expected be similar to ...
	TT2.3.27 It should be noted that these extreme compounded high and low ends of the envelope represent outcomes that have very low probabilities of occurring in the first place.  In other words, the Applicant is confident that even if some of the vario...
	TT2.3.28 For example, the probability of occurrence of the compounded high scenario will be equal to that of the combined probability of the six areas of uncertainty listed in paragraph 13 all simultaneously occurring - some of which are not correlate...
	TT2.3.29 Whilst it is difficult to evaluate the individual probabilities of each of the areas of uncertainty listed in paragraph 13 occurring, nonetheless it is possible to illustrate that the compounded high scenario is likely to have a low probabili...
	TT2.3.30 As well as these three areas of uncertainty, the compounded high scenario also tested other areas of uncertainty including a higher value of time as well as low vehicle operating costs as listed in paragraph 13.  Therefore, based on the above...
	TT2.3.31 A similar logic could also be analogously applied to the compounded low scenario to illustrate that this scenario, too, has a very low probability of occurring.
	TT2.3.32 As mentioned previously, the individual areas of uncertainty that were tested are not all correlated.  Therefore it is reasonable to expect that even if one or two of these areas of uncertainty materialised as per the compounded high scenario...
	TT2.3.33 As a consequence, some of these areas of uncertainty would cancel out resulting in an overall level of traffic that is still close to that of the central case.  Therefore, the compounding effect of the various areas of uncertainty means that ...
	TT2.3.34 To illustrate this in terms of a probability distribution,  assuming a normal distribution around assessed case values, i.e. that the assessed case is the most likely   the range of possible outcomes in terms of overall level of outturn traff...
	Compounding effects of non-modelled uncertainties
	TT2.3.35 Table 3 below summarises the additional uncertainty which would be likely to result from other elements of uncertainty listed in Paragraph 10. . Uncertainty is quantified as the likely change in traffic flow changes at Blackwall and Silvertow...
	TT2.3.36 As can be seen from the summary table above, if the values above are compounded (added), we could have a range between -2.5% (-5% + 2.5%) and + 7.5% (+5% + 2.5%). In order to fully mitigate these flow changes and bring them back to assessed c...
	TT2.3.37 Conclusion
	TT2.3.38 This note has considered the compounding effects of different areas of uncertainty in terms of two broad categories, namely:
	TT2.3.39 Conclusions – Modelled Areas of Uncertainty
	TT2.3.40 Regarding the areas of uncertainty which were modelled, the analysis of the compounded low and compounded high scenarios show that the traffic-related inputs to the environmental assessment would remain similar to those seen for the Assessed ...
	TT2.3.41  Furthermore, these two scenarios represent the “extreme points” of the uncertainty envelope, where the probability that the overall outturn level of traffic will reach either of these points in the first place (and hence, the need to adjust ...
	TT2.3.42 Conclusions – Non-Modelled Areas of Uncertainty
	TT2.3.43 The compounded effect of these has been estimated to lead to a maximum change in Blackwall and Silvertown Tunnel traffic flows of between -2.5% and 7.5%. Using charge elasticities from the model which have been benchmarked against internation...
	TT2.3.44 Furthermore, the additional uncertainties that were not subjected to sensitivity testing are unlikely to have a significant impact, and any impact can be mitigated by a slight amendment to the user charges and also via the localised mitigatio...
	TT2.3.45 Overall Conclusions
	TT2.3.46  Bringing together both the modelled and non-modelled areas of uncertainty summarised above, it was seen that each respective “maximum upside” scenario is highly unlikely to occur (paragraphs 37 and 39).
	TT2.3.47 Therefore, the compounded probability of both upsides occurring simultaneously (evaluated by multiplying together these two low probabilities), will be even lower.
	TT2.3.48 The Applicant is therefore confident that any traffic impacts of the scheme, as input into the Environmental Assessment, can be controlled to the levels reported in the TA and ES, without the need for a prohibitive increase in the user charge...

	TT2.4  Question
	Regarding AP 12, the Applicant was requested to supply ‘a detailed analysis of projected Net Present Value (NPV) without implementation of bus strategy for D3’.
	Can the Applicant expand on the material supplied [REP3-029], in particular taking account of the likely behavioural implications of such a scenario and the implications of those effects on the ultimate NPV.

	Response
	TT2.4.1 Our previous response (REP3-029) highlighted the likely effect on the NPV without implementation of a bus strategy – this removed the bus-based public transport benefits, which resulted in a significant reduction in overall economic benefits, ...
	TT2.4.2 Mode shift and redistribution behaviour change
	TT2.4.3 Table 1 shows the change in daily modelled trips between the Assessed Case and the No Bus Change scenario for the key East London boroughs. As expected, in respect of the mode shift effect, there are lower reductions in car travel in East Lond...
	TT2.4.4 The data also indicates that there are some redistribution effects in the No Bus Change scenario compared to the Assessed Case - there is an increase of some 1,000 daily car trips completing their journey entirely on one side of the river. Fin...
	TT2.4.5 There are no significant changes to cross-river passenger volumes on the existing 108 bus service (see Figure 1), but there is higher use of the Jubilee Line (see Figure 2), indicating that many of these users that moved to buses in the Assess...
	TT2.4.6 There are no significant changes to other crossing volumes between the Assessed Case and the No Bus Change scenario.
	TT2.4.7 In summary, the No Bus Change scenario results in several behavioural changes from the Assessed Case. There is less mode shift to public transport, and some more daily car trips on the model network than in the Assessed Case as a result, but t...
	Implications of No Bus Change Scenario on the scheme NPV
	TT2.4.8 Table 2 shows the estimated impact of the no-bus scenario on the scheme NPV, by comparing the highway user benefits with the Assessed Case outcome for the 2021 modelled year only.  There is no change in the user charge impacts between the scen...
	TT2.4.9 In our response, REP 3-029 we showed that, by just removing bus benefits in a No Bus scenario, there would be significant decreases in the NPV compared to the Assessed Case, although the scheme would remain high value for money. This latest an...

	TT2.5  Question
	Re. AP 13, the Applicant was asked to provide ‘a BCR for the scheme assuming without implementation of bus strategy and scheme funded publicly (not PPP) for D3’.
	The claim in the Applicant’s response [REP3- 029] ‘A BCR calculation is not appropriate for the Scheme as it has a negative cost…’ needs further clarification given the question concerns alternative funding mechanisms and scope of measures. The matter...

	Response
	TT2.5.1 The economic assessment undertaken for the Scheme and presented in the Economic Appraisal Report (APP-101) is based on the assumption that it is publicly funded. No economic assessment has been made of alternative funding mechanisms such as PP...
	TT2.5.2 The scheme shows a negative cost because the revenue from charges is netted off against the construction, operation and maintenance of the scheme. This approach is in line with DfT’s TAG guidance2F  and would apply regardless of whether the mo...
	TT2.5.3 Prior to around 2004 revenues were treated differently, that is as a benefit rather than a negative cost. If this previous guidance3F  was still in place then the scheme’s NPV would be the same but benefits would now be £2,076m and costs would...
	TT2.5.4 Without the implementation of the bus strategy and in line with the approach taken in the Applicant’s Response to Action Points 12 and 13 from ISH 17/01/17 but treating revenue as a benefit then the total benefits would be £1,516m and the cost...
	TT2.5.5 However, the above BCR figures cannot be meaningfully compared with those of other transport schemes as their calculation does not follow present DfT guidance. The Applicant remains of the view that it is not in line with present guidance to p...

	TT2.6  Question
	Regarding AP 14, the Applicant was asked to provide economic assessments ‘of any alternatives* that were taken through to comparative assessment for D3 to include monetary valuation of costs and benefits (*to include performance of preferred scheme at...
	The detailed response [REP3-030] is comprehensive in its description of alternatives considered/assessed. In line with the HMT’s Five Case Model Guidelines, can the Applicant provide quantitative estimates of the economic impacts of these alternatives...

	Response
	TT2.6.1 No further quantitative estimates of the economic impacts of alternative options are available beyond these referenced in REP3-030 and such analysis would not be appropriate, given that, following a comprehensive options analysis, the Silverto...
	TT2.6.2 The Case for the Scheme (APP-093) and REP3-030 explains that a comprehensive option appraisal process was carried out to develop the preferred option at Blackwall/Silvertown. Figure 3.1 of that report shows that following an identification of ...
	TT2.6.3 Further assessment of options was then carried out before inclusion of a road tunnel in the 2011 London Plan. This then led to further work on the detail of the user charging and tunnel options of the current Assessed Case scheme.

	TT2.7  Question
	Regarding AP 16, the Applicant was requested to supply ‘a comprehensive note explaining the intended local benefits/enhancements to offset the dis-benefits to some low income groups within the host or nearby boroughs for D3. This should include detail...
	The material supplied is comprehensive [REP3-024]. The Applicant is however asked to enhance the quantitative information supplied to differentiate between lower income car users and existing public transport users in its description of impacts of the...
	Can the Applicant review this information and data for other scenarios in the light of its response to AP 1 (TT1).

	Response
	TT2.7.1 The material supplied in relation to AP16 (REP3-024) presents quantitative information on the impact of the Scheme on low income highway users and public transport users in relation to:
	TT2.7.2 Figure 3-2 demonstrates how the Scheme results in a slightly larger reassignment effect for lower income highway users compared to other highway users, with more of this group diverting to alternative crossings such as the Rotherhithe Tunnel a...
	TT2.7.3 Table 3-5 in the material supplied (REP3-024) demonstrates that low income highway users will see disbenefits of £-0.2m in 2021, taking into account the decongestion benefits they receive and the charges they pay. However, low income public tr...
	TT2.7.4 The total disbenefits for low income highway users of £-0.2m in 2021 are relatively small within the context of the scale of cross-river movement by low income users. There is expected to be over 4.4 million cross-river person highway trips by...
	TT2.7.5 The calculation of impacts on low income users described above is calculated from the outputs of the assignment models, ie it does not directly take into account the cost/benefit impacts of mode shift and redistribution effects which take plac...
	TT2.7.6 However, these mode shift and redistribution effects are likely to be relatively minor and would not be expected to materially change the balance of user benefits between low income highway users and low income public transport users, as set o...
	TT2.7.7 The Applicant’s response to SWQ TT2.1 demonstrates that mode shift resulting from the Scheme amounts to a reduction in  highway trips in East London by 0.1%, whilst the combined effects of mode shift and redistribution reduce cross-river highw...
	TT2.7.8 Where mode shift does take place, users receive time benefits from doing so. Further details of the distribution of those mode shift benefits are set out within the Applicant’s response to SWQ TT2.2.

	TT2.8  Question Part 1
	Regarding AP 17, the Applicant was asked to provide ‘a note to explain the modelling undertaken of categories proposed for exemption from charge for D3.’ The extent of exemptions is noted [REP3-015]. The Applicant is asked to comment on the potential ...

	Response Part 1
	TT2.8.1 The table provided in response to AP17 shown on page 33 of the Applicant’s Written Summary of the ISH on 17 January (REP3-015) sets out the proportion of traffic that would qualify for a 100% discount or an exemption from the Scheme user charg...
	TT2.8.2 Although this means there is some uncertainty as to the impacts of these discounts and exemptions, this and other uncertainties have been explicitly addressed in the Scheme’s design, as set out in the Applicant’s Response to AP 6, 7 and 8.1 (M...
	TT2.8.3 The impacts of discounts and exemptions (and other aspects of the Scheme) can be carefully managed by means of setting the initial user charges and if necessary making subsequent variations, following the approach set out in Charging Policies ...
	TT2.8.4 Many of the non charge-paying trips which are not already included in the model are likely to be off-peak, which itself limits the traffic impacts. Additionally, it should be noted that most of these trips would occur regardless of whether a d...
	TT2.8.5 Because of the flexible approach to charging, it would be possible to make adjustments to the charging regime to mitigate any effects (on traffic or on other factors such as the environment, for example) which were expected to arise as a resul...
	TT2.8.6 It should also be noted that some of the vehicles for which a discount or exemption has been assumed perform a vital social function, such as emergency services vehicles. This not only means that the numbers are likely to remain relatively sma...
	TT2.8.7 Please see also the Applicant’s response to TT2.3.

	Question Part 2
	Can the Applicant provide an assessment of the implications of permitting lower income groups in the host boroughs to avail of a discount scheme or exemption from the charge. See also questions GA2.1 and GA2.4.

	Response Part 2
	TT2.8.8 Model outputs suggest that around 7% of Blackwall Tunnel users (including business users) from the host boroughs have a low income.
	TT2.8.9 As demonstrated in the Applicant’s paper ‘Impact of the Scheme on Low Income Residents’ (REP3-024) the biggest share of the user benefits from the Scheme accrues to low income groups, mostly as a consequence of the enhanced public transport op...
	TT2.8.10 As set out in that document, most low-income residents in the host boroughs do not have access to a car5F , and are more reliant on buses. Additionally, cross-river trips are a small proportion of all trips, and low income groups make fewer B...
	TT2.8.11 The Scheme will reduce the number of cross-river highway trips, as user reassign to public transport. The effect on low income highway users is proportionately the same as it is on other income groups, although this group is more likely to sh...
	TT2.8.12 For low income groups in the host boroughs, there is a reduction of just 260 low income cross-river trips, offset by an increase of 1,620 public transport trips, meaning an overall benefit. Low income groups are expected to receive 71% of tot...
	TT2.8.13 Nevertheless it is acknowledged that there will be a small number of low income users who do not make the switch to public transport or make other changes to car trips and are therefore adversely affected by the imposition of the user charges...
	TT2.8.14 TfL already provides a concessionary travelcard for London residents in receipt of certain benefits. This entitles people in receipt of Income Support, Jobseekers’ Allowance or Employment and Support Allowance to claim a 50% discount on bus a...
	TT2.8.15 TfL will adopt an equivalent approach for the user charges at the Blackwall and Silvertown Tunnels. The eligibility criteria used for this concessionary travelcard will apply; and a 50% discount on the user charges will be applied for recipie...
	TT2.8.16 Residents of the Host Boroughs of Greenwich, Newham and Tower Hamlets who meet the specified criteria will be eligible for this discount. .
	TT2.8.17 This approach aligns well with the existing public transport concession offered by TfL. It also aligns with other concessions offered to Host Borough residents related to the Scheme, such as the registration fee waiver and the bus concession ...
	TT2.8.18 The approach outlined here has the advantage of using criteria which are already independently established and which are well-understood, and which would allow the Applicant to implement the discount without excessive additional bureaucracy.
	TT2.8.19 Like all aspects of the user charges, this low income discount would be kept under review, as set out in Policy 9 of the Charging Policies and Procedures document.
	TT2.8.20 This concession would represent only around 2 per cent of car trips and therefore the impacts on traffic flow and the environment are likely to be very small and unlikely to result in a change to the Scheme’s overall impacts.  There is also u...
	TT2.8.21 It should also be noted in this context that other discounts and exemptions which are part of the Scheme will be of particular benefit to some low income groups. The 100% discount for Blue Badge holders and the exemption for vehicles in the d...

	TT2.9  Question
	Regarding AP 18, the Applicant was requested to provide ‘an update on progress towards securing a commitment to the enhanced bus routes strategy in the DCO (including procurement/tendering arrangements) for D3’.
	The Applicant has outlined its commitment to the bus enhancements and its intentions to provide a commitment to securing its implementation [REP3-014] The Applicant is asked to provide more details on outline net costs of supplying the enhancement and...

	Response
	Update on securing a commitment in the DCO
	TT2.9.1 As highlighted in REP3-014 (responding to the AP 18 from the 17 January ISH), the Applicant submitted at Deadline 3 a revised dDCO which included a new Requirement securing the implementation of the Bus Strategy.
	TT2.9.2 Also in REP3-014, the Applicant confirmed its intention to revise the Bus Strategy at Deadline 4 and this revised document has now been submitted at Deadline 4. In addition, the key commitments in that Strategy have now been set out in Require...
	Tendering, procurement, and costs
	TT2.9.3 In relation to tendering and procurement arrangements, the Applicant routinely procures and tenders for bus services in the course of its duties as public transport authority for London. These duties are set out in the GLA Act 1999, Chapter V,...
	TT2.9.4 The process of service specification includes defining:
	TT2.9.5 Prior to tendering, LBSL reviews the transport needs that bus services are intended to address, taking into account views from the London Boroughs, London TravelWatch, and other interested parties in accordance with section 183(2) of the GLA A...
	TT2.9.6 Routes are tendered individually, but often simultaneously with other routes in the same area to facilitate service changes. Prospective operators provide a schedule with the total cost, plus profit margin, when putting forward their proposals...
	TT2.9.7 Bus operating contracts run for up to seven years (five years with a possibility of performance-related two-year extension). Contracts since 2000 have aimed to give operators a direct financial incentive to provide high-quality service, and co...
	TT2.9.8 The Applicant would follow these well-established arrangements in implementing the new services facilitated by the Silvertown Tunnel scheme.
	TT2.9.9 The specific costs associated with the implementation of new bus services will be dependent on the precise route changes and new services which are implemented, and therefore the Applicant is not in a position to set these out at this stage.
	TT2.9.10 Bus services are funded in three broad ways. First, from fare income. Second, from direct subsidy. The third source of funding is from third party developers, in the form of section 106 contributions. These exist to ensure that developers who...
	Approach to delivering bus services
	TT2.9.11 The Applicant’s intention to implement bus services through the Silvertown Tunnel is set out clearly in its most recent Business Plan, reflecting the Mayor’s commitment to maximise the use of the new tunnel to support this vital mode of trans...
	TT2.9.12 As the public transport authority for London, the Applicant has a duty under the Greater London Authority Act 1999 to determine which London local bus services are required for the purpose of providing safe, integrated, efficient and economic...
	TT2.9.13 To ensure that bus services are efficient, integrated and economic, the Applicant must take detailed account of transport needs. This requires a full appreciation of the location and scale of trip generating and trip attracting sites. While t...
	TT2.9.14 This uncertainty means that, for example, a bus route change which appears promising on the basis of current forecasts may prove to be less suitable in future, if the specific developments that it was intended to serve do not come forward, or...
	TT2.9.15 There is here a clear parallel with the Applicant’s proposed approach to user charges. On this issue, there appears to be broad acceptance that the probability of beneficial outcomes is maximised by retaining scope to tailor charges to the pr...
	TT2.9.16 In a similar way, committing to a specific quantum of bus service without retaining the ability to respond to the reality of London’s transport needs would constrain TfL’s ability to carry out its duty to bring forward efficient, economic, an...
	TT2.9.17 A further risk of a commitment in the DCO to the secure the provision of specific bus services is that it could undermine the Applicant’s ability to secure appropriate contributions for bus enhancements from developers through s. 106 agreemen...
	TT2.9.18 Notwithstanding these issues, and further to discussions on this issue through the examination and with the local authorities, the Applicant has provided a commitment in Requirement 13 of the DCO to a minimum level of service which provides a...
	TT2.9.19 To guide the full development of the routes and services, the Applicant is committing through the revised Bus Strategy to plan bus services to support the Project Objectives and other local priorities (such as the Convergence Agenda of the Lo...
	TT2.9.20 Providing specific impetus to bring forward services in this way, and relating TfL’s service planning directly to the delivery of the objectives the Growth Boroughs, is a significant extension of TfL’s established bus planning approach, while...
	TT2.9.21 In putting forward its revised Bus Strategy and a minimum commitment for the opening year, secured by means of a Requirement in the dDCO, the Applicant is providing a very significant level of assurance that it will capitalise on the opportun...





