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Checklist of appraisal and modelling material  
Cost Benefit Analysis 

Item Page no. 

A clear explanation of the underlying 
assumptions used in the Cost Benefit Analysis. 

• Value of Money Report, Chapter 
3,4 

Information on local factors used. For example 
the derivation of growth factors, M factors in 
COBA and annualisation factors in TUBA (to 
include full details of any calculations). 

• NFHP DfT Engagement 
Annualisation Factors Review, 
August 2011 (supplementary 
document) 

A diagram of the network (if COBA used). • N/A 

Information on the number of junctions modelled 
(if COBA used), for both the do-minimum and 
the do-something. • N/A 

Details of assumptions about operating costs 
and commercial viability (e.g. public transport, 
park and ride, etc.). 

• Value of Money Report, Chapter 
3 

Full appraisal inputs/outputs (when used, COBA 
and/or TUBA input and output files should be 
supplied). • TUBA files provided separately 

Evidence that TUBA/COBA warning messages 
have been checked and found to be acceptable. 

• Value of Money Report, Chapter 
3 

Spatial (sectoral) analysis of TEE benefits • N/A 

Details of the maintenance delay costs/savings. 

• N/A, see Value of Money Report, 
Chapter 3 

Details of any delays during construction. • N/A 

Economic Case Assessment 

Item Page no. 

Assessment of Environmental impacts, to 
include an environmental constraints map. 

• Value of Money Report, Chapter 
5.  Plan N/A 

Assessment of Safety impacts and the assumed 
accident rates presented (COBA output should 
be provided if an accident only COBA has been 
run). 

• Value of Money Report, Chapter 
6 

Assessment of Economic impacts. • Value of Money Report, Chapter 
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Assessment of Accessibility impacts. 

• Value of Money Report, Chapter 
6 

Assessment of Integration impacts. 

• Value of Money Report, Chapter 
6 

A comprehensive Appraisal Summary Table. 

• Value of Money Report, Chapter 
8 

AST worksheets. 

• Value of Money Report, chapters 
4 and 7 

TEE table 

• Value of Money Report, Table 
4.1 

AMCB table 

• Value of Money Report, Table 
8.1 

Public Accounts (PA) table 

• Value of Money Report, Table 
7.1 

Modelling (if your economic case is supported by modelling outputs, the following information 
should be presented) 

Item Page no. 
An Existing Data and Traffic Surveys Report to 
include:  

 

Details of the sources, locations (illustrated 
on a map), methods of collection, dates, 
days of week, durations, sample factors, 
estimation of accuracy, etc. 

• South Bristol Link and North 
Fringe to Hengrove Package 
Transport Data Collection Report 
(supplementary document) 

 
Details of any specialist surveys (e.g. 
stated preference). • N/A 

 

Traffic and passenger flows; including 
daily, hourly and seasonal profiles, 
including details by vehicle class where 
appropriate. 

• South Bristol Link and North 
Fringe to Hengrove Package 
Transport Data Collection Report 
(supplementary document) 

 
Journey times by mode, including 
variability if appropriate. 

• South Bristol Link and North 
Fringe to Hengrove Package 
Transport Data Collection Report 
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(supplementary document) 

 
Details of the pattern and scale of traffic 
delays and queues. • N/A 

 
Desire line diagrams for important parts of 
the network. • N/A 

 

Diagrams of existing traffic flows, both in 
the immediate corridor and other relevant 
corridors. • N/A 

An Assignment Model Validation Report to 
include:  

 

Description of the road traffic and public 
transport passenger assignment model 
development, including model network and 
zone plans, details of treatment of 
congestion on the road system and 
crowding on the public transport system. 

• NFH Model Highway Local Model 
Validation Report, September 
2011 (supplementary document) 

• NFH Model Public Transport 
Assignment Model Development 
Report, August 
2011(supplementary document). 

 

Description of the data used in model 
building and validation with a clear 
distinction made for any independent 
validation data. 

• NFH Model Highway Local Model 
Validation Report, September 
2011 (supplementary document) 

• NFH Model Public Transport 
Assignment Model Development 
Report, August 
2011(supplementary document). 

 

Details of the trip matrix building process, 
including details of how observed data 
were factored and merged and how 
synthetic estimates have been developed 
and used. 

• NFH Model Highway Local Model 
Validation Report, September 
2011 (supplementary document) 

 

Evidence of the validity of the networks 
employed, including range checks, link 
length checks, and route choice evidence. 

• NFH Model Highway Local Model 
Validation Report, September 
2011 (supplementary document) 

 
Details of the segmentation used, including 
the rationale for that chosen. 

• NFHG Demand Model 
Development Report 
(supplementary document) 

 

Validation of the trip matrices, including 
estimation of measurement and sample 
errors. 

• NFH Model Highway Local Model 
Validation Report, September 
2011 (supplementary document) 

• NFH Model Public Transport 
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Assignment Model Development 
Report, August 
2011(supplementary document). 

 

Details of any 'matrix estimation' 
techniques used and evidence of the effect 
of the estimation process on the scale and 
pattern of the base travel matrices. 

• NFH Model Highway Local Model 
Validation Report, September 
2011 (supplementary document) 

 

Validation of the trip assignment, including 
comparisons of flows (on links and across 
screenlines/cordons) and, for road traffic 
models, turning movements at key 
junctions. 

• NFH Model Highway Local Model 
Validation Report, September 
2011 (supplementary document) 

• NFH Model Public Transport 
Assignment Model Development 
Report, August 
2011(supplementary document). 

 

Journey time validation, including, for road 
traffic models, checks on queue pattern 
and magnitudes of delays/queues. 

• NFH Model Highway Local Model 
Validation Report, September 
2011 (supplementary document) 

 Detail of the assignment convergence. 

• NFH Model Highway Local Model 
Validation Report, September 
2011 (supplementary document) 

 
Present year validation if the model is more 
than 5 years old. • N/A 

 

A diagram of modelled traffic flows, both in 
the immediate corridor and other relevant 
corridors. 

• NFH Model Highway Local Model 
Validation Report, September 
2011 (supplementary document) 
Figure 8.6  

A Demand Model Report to include:  

 Description of the demand model. 

• NFH demand Model 
Development Report, August 
2011 (supplementary document) 

 
Description of the data used in the model 
building and validation. 

• NFH demand Model 
Development Report, August 
2011 (supplementary document) 

 

Details of the segmentation used, including 
the rationale for that chosen. This should 
include justification for any segments 
remaining fixed. 

• NFH demand Model 
Development Report, August 
2011 (supplementary document) 
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Evidence of model calibration and 
validation and details of any sensitivity 
tests.  

• NFH demand Model 
Development Report, August 
2011 (supplementary document) 

 
Details of any imported model components 
and rationale for their use.  • N/A 

 

Validation of the supply model sensitivity in 
cases where the detailed assignment 
models do not iterate directly with the 
demand model.  • N/A 

 

Details of the realism testing, including 
outturn elasticities of demand with respect 
to fuel cost and public transport fares.  

• NFH demand Model 
Development Report, August 
2011 (supplementary document) 

 

Details of the demand/supply convergence. 
• NFH demand Model 

Development Report, August 
2011 (supplementary document) 

A Forecasting Report to include  

 
Description of the methods used in 
forecasting future traffic demand. 

• WEST Forecast Report, Section 
4 (provided separately) 

 

Description of the future year demand 
assumptions (e.g. land use and economic 
growth - for the do minimum, core and 
variant scenarios). 

• WEST Forecast Report, Section 
4 (provided separately) 

 

Description of the future year transport 
supply assumptions (i.e. networks 
examined for the do minimum, core 
scenario and variant scenarios). 

• WEST Forecast Report, Section 
4 (provided separately) 

 
Description of the travel cost assumptions 
(e.g. fuel costs, PT fares, parking). 

• WEST Forecast Report, Section 
4 (provided separately) 

 

Comparison of the local forecast results to 
national forecasts, at an overall and 
sectoral level. 

• WEST Forecast Report, Section 
4 (provided separately) 

 

Presentation of the forecast travel demand 
and conditions for the core scenario and 
variant scenarios including a diagram of 
forecast flows for the do-minimum and the 
scheme options for affected corridors. 

• N/A WEST Forecast Report, 
Section 4, Section 6, Section 7 
(provided separately) 

 

If the model includes very slow speeds or 
high junction delays evidence of their 
plausibility. • N/A 



 

 
vi

 

An explanation of any forecasts of flows 
above capacity, especially for the do-
minimum, and an explanation of how these 
are accounted for in the 
modelling/appraisal. • N/A 

 

Presentation of the sensitivity tests carried 
out (to include optimistic and pessimistic 
tests). 

• WEST Forecast Report, Section 
7, provided separately 

• Do Minimum MSB Schemes and 
Sensitivity Tests, September 
2011 (supplementary document) 
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1 Introduction 
1.1 Context 

This Value for Money Report provides details of the appraisal work 
undertaken to support the Economic Case for the West of England 
Sustainable Travel (WEST). 

The preparation of the appraisal work follows WebTAG guidance (April 
2011) and has used existing modelling tools available across the West 
of England. These tools have previously been used in support of the 3rd 
Joint Local Transport Plan (JLTP3) and, most recently, in support of the 
Best and Final Bid submissions for five major schemes in September 
2011.  

The modelling and appraisal checklist is shown at the start of this 
report, and this sets out the locations of the key modelling and 
appraisal information.   

The work undertaken to provide evidence to support the economic 
case is in accordance with the Proposed Appraisal Methodology 
Technical Note, 19 October 2011, previously supplied to the DfT. Since 
the publication of ‘Supplementary Guidance for Local Authorities 
Shortlisted for Large Projects’ in September 2011, further advice has 
also been provided, particularly stipulating economic case 
requirements.   

We have also received a response to the WEST appraisal methodology 
Technical Note and subsequent questions.  DfT has recognised that 
the time available for the appraisal was limited, and hence asked for a 
‘proportionate’ business case. Thus, this chapter of the report has 
sought to deliver the most comprehensive economic case within the 
available time.   

Throughout our appraisal, care has been taken to ensure that when 
making assumptions about scheme impacts, the evidence of similar 
types of schemes has been correctly applied. The appraisal work 
undertaken to support this case has focused on the quantification of 
impacts where clear evidence is available and demonstrable.  That is, 
the appraisal has concentrated on the impacts where robust data was 
available for analysis and interpretation. The appraisal work has also 
considered other relevant effects in a qualitative way to provide a 
balanced appraisal. The qualitative analysis has drawn upon WebTAG 
guidance to indicate areas of interest of the appraisal topic.  

1.2 Background 

WEST gets to the heart of travel demand issues through the three 
themes: 
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• Stimulating Growth in Priority Areas – providing the means to 
widen lower carbon access to employment and reduce carbon 
emissions per capita for journeys to work. 

• Connected and Thriving Centres – improving sustainable 
transport links and access for employment and training, retail, 
education and leisure across the area and to improve health 
through greater use of walking and cycling for local journeys. 

• Transitions to a Low-Carbon Lifestyle - increase the use of 
sustainable transport to work, training or study for young people 
and students, and target new housing developments to maximise 
the opportunity for new sustainable travel habits and reduce the 
traffic impact at this key transition point. 

This report sets out the modelling approach and forecasting results to 
support the WEST appraisal. 

1.3 Summary of principal benefits 

In the context of the WebTAG appraisal framework for this business 
case, the major driver of economic benefit is anticipated to be traffic 
reduction leading to decongestion and savings in journey times for 
drivers. Traffic reduction will be achieved as a result of:  

• Investment in walking and cycling promotion and schemes, 
providing an alternative to driving for shorter trips; 

• Investment in the local infrastructure to support bus services, and 
work with local bus operators to improve the attractiveness of bus 
services, providing  an increase in public transport use for longer 
trips on main radial routes; 

• Development of alternatives to conventional car travel (such as 
low-carbon vehicles for business use, car clubs, car sharing and 
community transport services) for longer distance journeys, where 
bus travel is not viable;  

• Remote working, which will result in some trips not being made at 
all; and 

• Expansion of the freight consolidation scheme in Bristol and Bath, 
which will lead to a reduction in freight traffic.  

A further benefit is realised as a result of the reduction in short distance 
car trips, and mode transfer of longer distance trips, to public transport. 
The highway network is ‘freed-up’ for those journeys for which it is 
more difficult to provide a viable alternative. With greater reliability and 
the ability to route in the optimum way, the network will operate with 
greater efficiency resulting in reduced congestion. 
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1.4 Structure of this Report 

Following this introductory chapter: 

• Chapter 2 provides an overview of the appraisal Overview; 

• Chapter 3 provides details of the TUBA assessment; 

• Chapter 4 sets out the economic appraisal results; 

• Chapter 5 sets out the environmental appraisal results; 

• Chapter 6 sets out the social appraisal results; 

• Chapter 7 sets out the public accounts appraisal results; 

• Chapter 8 provides a summary of the appraisal work; and 

• Chapter 9 provides details of the sensitivity tests.   

 

Appendices include: 

• Annex A – TUBA warning analysis 

• Annex B – No decay TUBA results 

• Annex C – Sensitivity test TUBA results 

 



 

4 

2 Appraisal Overview 
2.1 Introduction 

This section sets out an overview of the approach to appraising the 
WEST scheme.   

The adopted Appraisal Methodology applies an ‘appropriate level’ of 
appraisal recognising the level to which the WEST schemes have 
currently been developed. Many of the schemes are very locally based 
and the nature of them is such that they will be developed closely with 
the local community and local businesses in order to ensure their 
success. Therefore, in design terms, at this time some components of 
the package are at a ‘strategy level’, as opposed to the more common 
basis of appraisal, namely ‘scheme level’.  That is, the overall concept 
and location of schemes to optimise the benefits of WEST has been 
identified, and costs have been set against clear topics and locations.  
However, the detail of schemes will be developed through engagement 
with community and neighbourhood groups and employees.   

The impacts of WEST are presented in the Appraisal Summary Table 
format as set out in the LSTF guidance (see Table 8.2). It has been 
recognised that not all the impacts set out in the Appraisal Summary 
Table are applicable to WEST at this stage in the scheme 
development.   

Transport modelling work was a key input to the appraisal work, and 
the G-BATS-3 transport model was used to provide the model output 
for assessments to be undertaken. This work commenced with the 
initial submission in June where the model was used to help the 
assessment of schemes. The Project Methodology Technical Note 
(30/09/11) has been issued to the Department setting out the proposed 
modelling approach.  A summary is provided in the next section. 

TUBA has been used to assess the user benefits of the schemes.  The 
TUBA model takes transport modelling outputs from the G-BATS-3 
work, and with scheme specific cost, programme and inflation 
assumptions. 

2.2 Transport modelling work  

2.3 Modelling Overview 

We are fortunate to be in a position in which there is a WebTAG 
compliant transport model available to assess the impacts of the WEST 
scheme. In the DfT LSTF guidance, whilst it was not stipulated that a 
transport model based methodology was essential, DfT has presumed 
that promoters will use the TUBA program. Thus, as the usual method 
of inputting transport data to TUBA is through the outputs of transport 
models, we have chosen to make use of modelling tools available.  
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We have used the existing G-BATS-3 model that has recently been 
used to support BAFB submission for Major Schemes.  We anticipate 
that the use of this robust tool provides confidence to the DfT that the 
scheme costs and benefits have been correctly accounted for.  This 
approach has been shared with the DfT in the Project Methodology 
Technical Note dated 30 September 2011.   

The DfT will be familiar with the modelling framework used, as it has 
supported the NFHP Major Scheme Best and Final Bid (BAFB) in 
September 2011.  The model has been reviewed by the department as 
part of the Major Scheme Bid submission and the more recent Best 
and Final Bid process.  The model network and matrices are the latest 
versions of the model, using the same information as reported to the 
DfT by Atkins in November 2011. 

The modelling approach has applied trip matrix adjustments in line with 
published evidence on effects of Smarter Choices schemes, with 
spatial distribution of adjustments in line with geographical scheme 
definition. 

To facilitate this, the WEST project measures have been grouped into 
categories for which there is supporting evidence of impacts, as 
follows: 

• Walking and Cycling schemes; 

• Information Provision and Engagement; 

• Public Transport; 

• Car Clubs; 

• Car Sharing; 

• Electric Vehicles; 

• Parking and Freight Management; and 

• Other.   

The total scheme costs have been apportioned to the above categories 
for each of the four West of England Unitary Authorities. This is so that 
appropriate trip matrix adjustments could be implemented in line with 
evidence for each category of scheme in each authority.  Trip matrix 
adjustments have also accounted for more specific geographical 
definition of schemes within each authority where appropriate, such as 
along commuter routes, in city centres etc. 

The resulting adjusted trip matrices were re-assigned to the G-BATS-3 
model to identify network impacts and provide inputs to other appraisal 
tools used, such as TUBA. 

The main modelling scenarios are as follows: 



 

6 

• Do Minimum scenario: developed as per the North Fringe 
Hengrove Package (NFHP) Do Minimum scenario, but with 
matrices adjusted to reflect the impact of the LSTF Key 
Component measure; and 

• Do Something scenario: developed from the LSTF Do Minimum 
scenario with matrices adjusted to reflect the impacts of the 
WEST measures. 

Our approach to the quantification of benefits has concentrated on the 
Bristol area. This model does not cover the measures proposed for the 
Bath area and the smaller towns such as Weston-super-Mare, 
Keynsham, Radstock and Midsomer Norton. However, because the 
costs have been calculated on a scheme by scheme basis, they have 
not been divided into those within the model area and those outside. 
Indeed, the longer distance corridor schemes fall both within and 
outside the model area. Hence, the model results represent a 
conservative approach in two ways. Firstly, through not accounting for 
all the benefits that will accrue for the schemes, and secondly, by 
accounting for more cost than the schemes within the model area 
would take to implement.  

Many of the documents requested as part of the modelling and 
appraisal checklist have already been submitted to the DfT, although 
they have been resubmitted in the interests of completeness.  

Input assumptions to the model  

Source Documents 

A number of published documents have been reviewed in detail to 
examine the evidence for impacts of the types of measures proposed 
as part of the LSTF scheme, as follows: 

a) The Effects of Smarter Choices in the Sustainable Travel Towns, 
Sloman et al, 2010; 

b) Smarter Choices: Changing the Way We Travel, Sloman et al, 
2004; 

c) Greater Bristol Cycling City: End of Project Report, Bristol City 
and South Gloucestershire Councils 2011; 

d) Making Personal Travel Planning Work: Summary Report, DfT 
2007;  

e) Analysis and synthesis of evidence on the effects of investment in 
six Cycling Demonstration Towns, Sloman et al 2009; 

g) Soft Measures - Hard Facts, Dept of Health SW, Highways 
Agency, SW RDA 2011; and 

h) Greater Bristol Bus Network MSBC Update to Forecasting Report. 
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A review of the evidence is provided in Appendix A of the Forecasting 
Report.  This contains evidence of the effects of individual types of 
measures, as well as ‘aggregate’ impacts of a package of Smarter 
Choice measures. 

Scheme Impacts 

Impacts have been identified for each category of scheme, to be 
included in the modelling assessment.  A summary is provided in Table 
2.1. 

Table 2.1:  Evidence of Scheme Impacts 

Scheme 
Type 

Scheme Impacts Source Document 

Cycling / 
walking 
schemes 

£10 per person (2008 prices) 
to achieve 4% increase in 
cycling / 1.7% walking 

Cycling demonstration 
Towns Sloman et al, 
2009   and 
The Effects of Smarter 
Choices Programmes in 
the Sustainable Travel 
Towns, 2010 

Information 
measures 

£40 to remove 1000 vehicle 
km’s (Nov 2009 prices) 

The Effects of Smarter 
Choices Programmes in 
the Sustainable Travel 
Towns, 2010 

Public 
Transport 
Improvements 

5% increase in PT trips / 
0.5% decrease in car trips 
with total scheme cost £70 
million (2008 prices) 

Greater Bristol Bus 
Network MSBC, Update 
to Forecasting Report 

Car clubs A car club vehicle ‘removes’ 
20 private cars.  Each Car 
club member drives around 
5000 miles less than a car 
owner. This amounts to a 
saving of 100,000 miles per 
car club vehicle. 

Soft Measures-Hard 
Facts, 2011 

It should be noted that in general a ‘conservative’ estimate of scheme 
impacts has been adopted in the modelling assumptions.  For example: 

• the Sustainable Travel Towns project indicates a slightly higher 
annual percentage increase in cycling trips (4.7%) than the value 
adopted (4%) from the Cycle Demonstration Towns project; 

• The Greater Bristol Cycling City End of Project Report indicates a 
16.3% annual increase in cycle trips, with a spend of £16 per 
person per year; and 
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• Soft Measures, Hard Facts reports large scale PTP projects (up to 
25,000 households) delivering car vehicle km savings of 1000km 
per £20 spent, with a greater cost per 1000 vehicle kms for 
smaller projects (up to 1,500 households). 

Modelled impact on traffic and congestion 

As a result of the changes to the trip matrices to reflect the WEST 
scheme, the network impacts and congestion shown by the model are 
as follows: 

• Vehicle trips and mileage across the whole of the West of 
England area are both reduced by an average of 3%; and 

• The congestion index (mins/km) for the whole area reduced by 
12%. 

Overall these levels of traffic reduction, at around 3%, are in line with 
the Sustainable Travel Town’s results of some 2% area-wide 
reductions. However, the effects are estimated to vary across the 
region, with the greatest benefits found in areas where the road 
network is currently over capacity such as the North Fringe.  

Further information about the impact of the scheme is set out in the 
Forecasting Report.   

In addition, the central case sensitivity scenarios have been developed, 
and this work is reported in the final chapter of this report.   

2.4 Sub-impact overview 

The overall approach to the assessment of each sub-impact set out in 
the Appraisal Summary Table is shown in Table 2.2. 
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Table 2.2:  Appraisal Approach 
Impact Sub-Impact Proposed approach  
Economy Business users & transport 

providers 
Determine using results of the TUBA assessment. 

  Reliability impact on Business 
users 

To be assessed in accordance with WebTAG, using generic urban parameters.  Qualitative 
information will be supplied for walking and cycling trips.  

  Regeneration Regeneration benefits do apply to WEST as the scheme.  These will be associated the 
scheme delivery of local economic benefits by improving access to employment areas 
including Bristol (Temple Quarter) Enterprise Zone. 

  Wider Impacts The three key identified Wider Impacts that occur in real, imperfect markets are 
agglomeration, elements of labour market impacts and additional benefits of increased output 
in imperfectly competitive markets.  There will be some wider impact benefits associated with 
WEST and these will be assessed qualitatively.  

Environ-
mental 

Noise It is envisaged that the reduction in vehicular traffic will create some small local improvements 
associated with noise, but as these impacts will be spread over a large network, they will not 
be significant locally and hence a quantified assessment is deemed inappropriate. 

  Air Quality Air quality will be assessed by quantifying the changes in traffic flows, and other traffic 
information on links between the Do Minimum and Do Something scenarios, then growthing 
these changes to AADT and the calculating the changes to air quality.  

  Greenhouse gases The assessment of greenhouse gases will be made in accordance with WebTAG and will be 
undertaken using TUBA. 

  Landscape Not applicable to this scheme. 
  Townscape The improvements to walking and cycling schemes would have an impact on this objective, 

but given the details of the schemes are not wholly known at this stage (as the schemes will 
be identified/ developed by local groups) this impact will be subject to a qualitative 
assessment where scheme details are known, but the full impact of the scheme will not be 
assessed.  

  Heritage of Historic resources Not applicable to this scheme. 
  Biodiversity Not applicable to this scheme. 
  Water Environment Not applicable to this scheme. 
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Social Commuting and Other users 
  Reliability impact on 

Commuting and Other users 

Methodology adopted will be the same as for the business users under the Economy Impact. 

  Physical activity A qualitative assessment will be made of this impact as the spatial application of the schemes 
will not be finalised until more scheme definition work has been undertaken.  

  Journey quality It is envisaged that the reduction in vehicular traffic will create some small local improvements 
associated with journey ambience, but as these impacts will be spread over a large network, 
they will not be significant locally and hence a quantified assessment is deemed 
inappropriate.  However, similar to the “Townscape” impact, but given the details of the 
walking and cycling schemes are not wholly known at this stage, this impact will be subject to 
a qualitative assessment where scheme details are known, but the full impact of the 
walking/cycling schemes will not be assessed. 

  Accidents To be assessed in accordance with WebTAG for all modes. 
  Security Similar to the “Townscape” impact, but given the details of the schemes are not wholly known 

at this stage, this impact will be subject to a qualitative assessment where scheme details are 
known, but the full impact of the scheme will not be assessed.  

  Access to services A qualitative assessment will be made of this impact as the spatial application of the schemes 
will not be finalised until more scheme definition work has been undertaken.  

  Affordability A qualitative assessment will be made of this impact as the spatial application of the schemes 
will not be finalised until more scheme definition work has been undertaken.  

  Severance The improvements to walking and cycling schemes would have an impact on this objective, 
but given the details of the schemes are not wholly known at this stage, this impact will not be 
assessed. 

  Option values The improvements to public transport schemes would have an impact to this objective, but 
given the details of the schemes are not wholly known at this stage (as the schemes will be 
identified/ developed by local groups), this impact will not be assessed.  

Public 
Accounts

Cost to Broad Transport 
Budget 

Determine using results of the TUBA assessment. 

  Indirect Tax Revenues Determine using results of the TUBA assessment. 
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2.5 Updated appraisal methodology 

The Do Minimum scenario for the WEST appraisal is derived from the 
NFHP Do Minimum and has been adjusted to include the Key 
Component measures. A Do Something scenario was developed from 
the Do Minimum scenario broadly following the methodology as set out 
in the Project Methodology Technical Note dated 30 September 2011, 
with some differences as follows: 

• The Core Scenario Do Minimum network includes the Ashton 
Vale Temple Meads Rapid Transit (AVTM) major scheme, as 
included in the NFHP BAFB submission, as this Do Minimum 
scenario was readily available without requiring additional work; 

• Public transport model assignments have not been undertaken for 
the WEST assessment, so the results presented do not include 
travel time savings for bus passengers due to reduced highway 
network congestion levels; and 

• TUBA results have not been adjusted to reflect lower GHG 
emissions from increased use of electric vehicles, so the carbon 
benefits would be higher if this adjustment was taken into 
account.   



 

12 

3 TUBA assessment 
3.1 Introduction 

This chapter summarises the TUBA assessment work that has been 
undertaken to support the business case.  Version 1.8 of the software 
has been used for this work 

3.2 Input information 

The cost information included in the TUBA model is shown in Table 
3.1.  

Maintenance costs of 4% per annum have been applied for the built 
environment items.  In addition it has been assumed that these assets 
would be renewed every twenty years.   

In the economic appraisal only the real cost increases are assumed, 
with the underlying assumption that general inflation is 2.5% p.a., 
excepting 2011, where it is forecast to be 4.7%, and 2012 – 2014, 
where it is forecast as 3.3% (Source: Forecast for the UK Economy, 
HM Treasury). The real capital cost increases assumed will be 2.0% for 
all years until 2011, -0.2% for 2011; 1.2% for the years 2012 – 2014; 
1.5% between 2014 and 2021; and 1.0% for years until 2031.  
Operating increases are assumed to be 50% of these rates. These 
overall capital inflation rates are at the lower end of recently observed 
ranges, with a combined rate ranging between -0.2% and 4.5% up to 
2014; 4.0% between 2014 and 2021; and then 3.5% between 2021 and 
2031. The values outlined above are presented in Table 3.2. 

Table 3.2:  Cost Inflation Assumptions 

Time Period RPI 
Real Cost 
Inflation 

Combined 
Inflation 

2002-2010 2.50% 2.00% 4.50% 
2011 4.70% -0.20% 4.50% 
2012-2014 3.30% 1.20% 4.50% 
2015-2021 2.50% 1.50% 4.00% 
2022-2031 2.50% 1.00% 3.50% 

The optimism bias applied in the TUBA model is 44%. Except for the 
technology related items at 200%, this resulted in an overall level of 
47%.   

The associated Quantified Risk Assessment (QRA) resulted in a mean 
risk value of £4,824,129 (P50). 
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Table 3.1:  Cost Proforma 
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Modelling has been undertaken for two forecast years - 2016 and 2031.   

The modelling work has been undertaken assuming two scenarios 
relating the decay of the scheme benefits: 

• Full decay of the benefits by 2031; and 

• No decay of the benefits by 2031. 

The results of these scenarios have been interpolated to create a 
scenario showing realistic scheme benefits.  The treatment of ‘decay’ of 
WEST benefits has been handled through the post-processing of TUBA 
benefits rather than through the transport forecasting.  As explained in 
the WEST Forecasting Report, the Core Scenario has been modelled 
with full scheme benefits in 2016 and 2031.  The sensitivity tests have 
only been modelled with full benefits in 2016. 

TUBA runs have been undertaken for the Core Scenario both with and 
without WEST benefits in 2031.  These scenarios have been termed: 

• No Decay, i.e. with full benefits in 2016 and 2031; and 

• Full Decay, i.e. with full benefits in 2016 and zero benefits in 2031 

Since TUBA interpolates benefits between modelled years, implicit in 
the Full Decay TUBA test is the assumption that benefits will decay 
steadily from 2016 to 2031.  This is equivalent to assuming an annual 
decay rate of around 30% per year (since 0.715 is close to zero). 

In practice, some elements of WEST will have ongoing benefits, but 
probably not all.  Hence the Full Decay scenario is expected to be a 
‘worst case’, i.e. an estimate of the minimum level of benefits, and the 
No Decay scenario a ‘best case’, i.e. maximum benefits.  In order to 
estimate a ‘realistic case’, an analysis of the WEST project components 
has been undertaken to identify which elements are expected to yield 
ongoing benefits.  These elements have been identified in two ways, 
namely: 

• Scheme elements identified by the UA’s as being self financing 

• Funding of scheme elements that will receive ongoing support, 
totalling £1.3m per annum.  The ‘impact ‘of this funding has also 
been assumed to decay at 30% per year. 

From this analysis the total funding for elements that would yield 
ongoing benefits was calculated as 23% of the total scheme cost.  
Note, this excludes capital spend on infrastructure, and so it could be 
reasoned to be an under-estimate. 

The ‘realistic case’ benefits were estimated as the Full Decay benefits 
(and tax impacts) plus 23% of the additional benefits identified in the 
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No Decay case.  The realistic benefits were then compared to the Full 
Decay benefits to calculate ‘uplift factors’ for GHG’s, Economic 
Efficiency benefits and Indirect Taxation, as shown in Table 3.3. 

Table 3.2: Calculation of Realistic Benefits and Uplift Factors 

Benefits (£000's) Full Decay No Decay Realistic Uplift factor
Greenhouse Gases 6,062£         38,801£          13,592£          2.24
Economic Efficiency (Total) 184,962£    1,389,295£    461,959£       2.50
Indirect Taxation Revenues 31,102‐£       98,666‐£          46,641‐£          1.50  
To keep the number of TUBA runs to a reasonable level, the uplift 
factors were applied to the Full Decay TUBA results in order to 
estimate equivalent ‘realistic’ benefits for each sensitivity test. TUBA 
results from the no decay scenario are shown in Annex B.   

The Annualisation factors used in this work are set out in the NFHP DfT 
Engagement Annualisation Factors Review, August 2011 
supplementary document.   

3.3 TUBA output files 

The TUBA output files for this work have been made available to the 
department.  The files are as follows: 

• Full Decay Morning Peak output_LCN19_core_fulldecay_AM.out 

• Full Decay Inter-Peak output_LCN19_core_fulldecay_IP.out 

• Full Decay Evening Peak output_LCN19_core_fulldecay_PM.out 

• Full Decay Off-Peak output_LCN19_core_fulldecay_OP.out 

• Full Decay Weekend output_LCN19_core_fulldecay_WE.out 

• No Decay Morning Peak output_LCN19_core_nodecay_AM.out 

• No Decay Inter-Peak output_LCN19_core_nodecay_IP.out 

• No Decay Evening Peak output_LCN19_core_nodecay_PM.out 

• No Decay Off-Peak output_LCN19_core_nodecay_OP.out 

• No Decay Weekend output_LCN19_core_nodecay_WE.out 

3.4 Further TUBA Information and Warnings 

The profile of time savings benefits and TUBA warning checks are 
shown in Annex A.   
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4 Economic Appraisal Results 
4.1 Introduction 

The economic appraisal of the scheme includes an assessment of the 
impacts to business users and transport providers, and a reliability 
assessment on business users.  In addition, a qualitative assessment 
of the regeneration and wider impacts has been made.   

4.2 Business users & transport providers 

The Transport Economic Efficiency Table shown in Table 4.1 shows 
the benefits to business users and transport providers.   

This shows that there is a time saving of £179.751mill and an operating 
cost savings of £14.480mill, resulting in a Present Value of transport 
economic efficiency for business users and transport providers of 
£194.261mill (2002 values).   

The benefits for all users are conservative as the benefits associated 
with public transport travel time benefits are not included.   
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Table 4.1:  TEE Table  
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4.3 Reliability impact on business users 

The reliability impacts on business users have been assessed using a 
methodology consistent with advice set out in WebTAG (Unit 3.5.7), 
and the NFHP BAFB work has been adopted. In clarification responses 
to the department Atkins confirmed the following methodology details.   

In accordance with the Urban Road Variability section of WebTAG 
3.5.7, highway time, distance and demand matrices, as used in TUBA, 
were used to calculate and monetise the value of changes in highway 
journey time variability. Changes in time variability were calculated 
using the equation: 
 
Δσij = 0.0018 (t ij2 2.02 - tij1 2.02) dij -1.41 
 
Where: 
Δσij = change in standard deviation of journey time for journey from i to j 
(seconds) 
tij1 = Do minimum time (seconds) 

tij2 = Do something time (seconds) 

dij = Do minimum distance (km) 
 
The parameters used were drawn from the generic urban model 
specified in the WebTAG guidance as the data required for local 
calibration and validation was not available. This calculation was 
performed across matrices for all highway user-classes, in all time 
periods and for both modelled years. The monetary value of the 
reliability benefit associated with the identified change in journey time 
variability was then calculated using the following equation: 

 
 

Where Tij1 and Tij2 were the trip numbers in the DS and DM scenarios 
respectively and the value of reliability (VOR) was defined as the value 
of time of the specific user-class, multiplied by the reliability ratio, which 
is set at 0.8 for all highway trip purposes. 
 
As the assessment of benefits was required over the full appraisal 
period of the scheme rather than for just a single year, the calculation 
was first performed excluding the VOR factor. Based on values for the 
two modelled years, the reliability value was then interpolated and 
extrapolated over the 60 year period according to the same principles 
as are used in TUBA for the calculation of all other user benefit types. 
Having quantified the reliability improvement in this way for each OD 
pair, time period, user-class and year, the VOR values, incorporating 
values of time, growth rates and vehicle occupancies from WebTAG 
3.5.6, were used to calculate the monetised value of that benefit to the 
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affected users. These benefits were then annualised using the hourly 
and daily factors which have been applied to the TEE table user 
benefits and discounted to 2002 values, in line with the benefit 
calculations performed in TUBA. Although the scheme will contribute to 
improved public transport reliability, the impacts were not assessed, 
because the necessary detailed data on lateness of existing services 
was unavailable. 

The following information has been used to assess the reliability 
benefits to business users: 

• Change in travel time between each origin/destination pair 
between the Do Minimum and Do Something scenarios; 

• Change in travel distance between each origin/destination pair 
between the Do Minimum and Do Something scenarios; and 

• Generic urban reliability parameters provided.   

The reliability benefits of the WEST scheme for business users is 
£8.384mill (NPV 2002 prices).  

4.4 Regeneration and Wider Impacts 

WebTAG Unit 2.8 states that “There is no national designation of 
regeneration areas”.  Within the West of England nationally/regionally 
recognised regeneration areas are as follows: 

• Bristol's Temple Quarter was designated by government as an 
Enterprise Zone, in which business taxes will be reduced and 
planning controls will be relaxed. After a successful application 
from the Local Enterprise Partnership (LEP) it is therefore a 
national designation; 

• Priority 3A of the Regional Economic Strategy is to improve 
transport networks, with emphasis on enhancing connectivity, 
providing access to markets and tackling connectivity; 

• Priority 2B of the Regional Economic Strategy is to regenerate the 
most deprived communities such as those located within the 
region’s major cities, including Bristol; and 

• The LEP has also designated 5 Enterprise Areas as other priority 
locations for job creation as follows:  

- Bath City Riverside; 

- Avonmouth / Severnside  

- Weston-super-Mare Gateway; 

- Emerson’s Green Science Park; and 

- Filton/A38.   
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The WEST scheme also relates to key areas identified in the 4 West of 
England LDFs for regeneration. The defined zones are located in: 

• Bristol City Centre; 

• South Bristol; 

• Bristol’s Inner East and Northern Arc regeneration areas; 

• Weston-super-Mare town centre and Gateway; 

• Bath City Centre and Western Riverside; 

• Keynsham town centre and Somerdale; 

• Radstock, Midsomer Norton & Paulton;  

• Severnside; and 

• Cribbs/Patchway. 

The links between specific regeneration areas and components of 
WEST are shown in Table 4.2 and Figure 4.1: 
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Figure 4.1:  Regeneration areas 
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Table 4.2:  Regeneration areas 

Area Regeneration Supporting WEST 
component 

Weston-super-Mare Improve retail offer in 
town centre and 
unlocking full value of 
regeneration sites and 
maximising the 
number of jobs 
created  

Weston Town Centre 
and Gateway - public 
realm enhancements 
as part of key centres 
project.  Working with 
employers locating to 
the area through key 
commuter routes 
project. 

North Somerset Employment issue for 
residents of rural 
areas, and young 
people 

Rural links and 
hubs project targeting 
more deprived rural 
areas.  Access to skills 
and work focuses on 
areas of high 
unemployment.  Cycle 
route between 
Portishead and Bristol 
will serve villages on 
route i.e. Pill 

Bath Western Riverside / 
City Centre 

Pedestrian/cycle 
schemes linking onto 
NCN4 

South Gloucestershire North Fringe Area travel plans, 
pump priming bus 
services Emerson’s 
Green to North Fringe, 
public relations work 

South Gloucestershire 6 Priority 
Neighbourhoods 

Vibrant streets 

South Bristol Hengrove Park Enhanced public 
transport 

Avonmouth/Severnside  Enhanced 
pedestrian/cycle Links 
from Lawrence 
Western 
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Area Regeneration Supporting WEST 
component 

Bristol City City Centre, South 
Bristol, Inner East 
Bristol, Enterprise 
Zone 

Cycle schemes 
building on those 
implemented as part of 
the Cycling City work 

Many of these areas aim to improve a combination of employment, 
housing, facilities and environmental quality.  

In addition to the regeneration areas defined in planning policy, there 
are a number of additional major employment areas which act as 
strong trip attractors and house some of the region’s major employers. 
This includes a series of sites safeguarded by South Gloucestershire 
Council for employment in the north and east fringe, including Aztec 
West, Patchway Trading Estate, The British Aerospace and Rolls 
Royce sites at Filton Airfield, employers between Filton Abbey Woods 
at Bristol Parkway Stations (including the MoD and Friends Life) and 
the Science Park at Emerson’s Green.  

It also includes the main University of Bath, Bath Spa University 
campuses at Claverton Down and Newton Park, the main UWE 
campus at Frenchay and Southmead, and Frenchay Hospitals 
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5 Environmental Appraisal Results 
5.1 Introduction 

This environmental appraisal of the scheme includes an assessment of 
the air quality and greenhouse gases impacts.  This chapter also 
includes a commentary on the impacts to townscape and the heritage 
and historic resources have been made.   

5.2 Air Quality 

Large parts of the West of England suffer poor air quality and there Air 
Quality Management Areas (AQMAs) declared in Bath, Keynsham, 
Staple Hill, Kingswood, Cribbs Causeway and over much of Bristol’s 
urban area, as shown in Figure 5.1.  
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Figure 5.1:  Air Quality Management Areas 
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The Bath AQMA was declared for nitrogen dioxide (NO2), although the 
area of the AQMA was extended in 2008 to cover a larger area of 
Central Bath. It includes several of the main transport corridors, 
including the Upper and Lower Bristol Roads, London and Warminster 
Roads. The Bristol AQMA was declared for nitrogen dioxide (NO2) and 
particulates and covers approximately one quarter of the city. Both 
have Air Quality Action Plans (AQAPs). The four other AQMAs were 
declared more recently and AQAPs are in production.  

Two of the four JLTP3 safety, health and security aims relate to air 
quality, being to:  

• Improve air quality in the AQMAs; and to 

• Ensure air quality in other areas remains better than the air quality 
standards.  

The JLTP3 noted that the large-scale application of smarter choices 
would lead to modal shift away from private car use and consequent 
improvement of air quality. This includes raising awareness of air 
quality issues, providing information, particularly to those sensitive to 
poor air quality, moving to the use of low emission vehicles, and 
widespread behaviour change.  

The following information has been extracted from the modelled Do 
Minimum and Do Something scenarios: 

• Actual traffic flows; 

• HGV traffic flows; 

• Link lengths; and 

• Modelled traffic speed. 

In addition, the annualisation factors set out in the Annualisation 
Factors Technical Note (see Modelling and Appraisal Checklist).  Table 
5.1 summarised the changes in NOX and PM10 for the Scenario 
assuming full decay in the scheme benefits by 2031.   

Table 5.1:  Emission Figures in Tonnes per Year 

Scenario  Year NOX PM10 
2016 1032.685 126.551

Do Minimum 2031 512.5251 129.3935
2016 1020.519 124.3357

Do Something 2031 512.5251 129.3935
2016 -12.1659 -2.21521

Difference 2031 0 0
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5.3 Greenhouse gases 

The Climate Change Act 2008 creates a new approach to managing 
and responding to climate change, including a legally binding target to 
reduce the UK’s greenhouse gas emissions.  The Climate Change Act 
requires that net carbon account for the UK is at least 80% lower than 
the 1990 baseline by 2050. Within the West of England the total CO2 
emissions generated in 2004 was 8569 kT, of which 2365 kT was 
attributed to transport. This equates to a CO2 contribution of 28% from 
road transport, higher than the national figure of 25%. CO2 emissions 
per capita from road transport for each unitary authority area indicate 
that North Somerset and South Gloucestershire have the highest levels 
of CO2 emissions per capita. The variation is probably attributable to 
the variation in population density and distances to main employment 
locations across the region. 

The most significant potential impact that the JLTP3 could have in 
relation to climate change is to help alter travel patterns and emissions 
of CO2 from transport. These may contribute to climate change when 
considered cumulatively with other sources of greenhouse gas 
emissions, both natural and human-induced. 

The WebTAG Unit 3.3.5 sets out the methodology for assessing the 
greenhouse emissions.  This assessment will be undertaken using 
TUBA and will enable the vehicular fuel consumption to be calculated 
for Do Minimum and Do Something scenarios, which in turn have been 
used to calculate carbon emissions.   

TUBA has been used to assess the carbon impacts of the scheme. 

The WEST scheme leads to a decrease in Carbon emissions 
compared to the Do-Minimum scenario.  Emissions decrease to 
changes in the speed of vehicles and reduced travel times. The 
resultant reduction in non-traded carbon over 60y (CO2e) is1626 million 
tonnes. 

This results in a NPV of £13,592mill.   

5.4 Landscape, Townscape and Heritage of Historic resources 

Landscape 

The majority of the WEST schemes do not have a negative impact on 
the surrounding landscape, as they are proposed to be implemented 
within an urban environment.  The West of England authorities have 
experience in sensitively engineered schemes into the landscape, such 
as the recently completed Five Arches cycleway in Norton-Radstock and 
the proposed cycle links from NCN4 to Bath Spa University at Newton St 
Loe and to Yate from Mangotsfield.   

Special attention will be given to those schemes which fall within the 
Green Belt, where preserving the land’s characteristic openness, 
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safeguarding countryside from encroachment and urbanising features 
and preserving setting of the individual settlements is of prime 
importance. Similarly, where schemes fall within the Cotswolds or 
Mendip Hills AONBs in the West of England, the local authorities will 
have regard to the statutory duty to conserve and enhance the natural 
beauty of the AONBs.  

Townscape 

The following scheme has an effect on the townscape of the surrounding 
areas: 

• Weston-super-Mare town centre public realm scheme 

It is envisaged that this schemes will be developed in such a way that at 
a minimum it will have a neutral effect to the townscape, but would 
aspire to have a benefit or slight benefit to the areas affected by the 
scheme. 

Given the details of these schemes will be developed through 
engagement with the local residents/businesses/stakeholders, the 
details of the schemes are not known presently.   

However, within the West of England there is considerable experience 
developing and implementing schemes that benefit the surrounding 
townscape.  Such schemes include: 

• Pier Square in Weston-super-Mare; 

• Queen Square in Bristol; and 

• Milsom Street in Bath.   

The public realm schemes will impact on the local townscape features, 
such as layout, appearance and human interaction.   

Heritage of Historic Resources 

Heritage of Historic Resources have been mapped, see Figure 5.2 which 
shows listed buildings, scheduled ancient monuments, registered parks 
and gardens, registered battlefields and the Bath World heritage site 
(which covers the entire urban area).   

Several schemes are proposed to be implemented in/near the areas 
including: 

• Approaches to Temple Meads Station, composed of two Grade I 
listed buildings and their historic setting.  

We have experience of implementing schemes taking consideration of 
the surrounding historic resources.  Such schemes include the closure of 
the Grade I listed Pulteney Bridge in Bath.   
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Figure 5.2:  Historic Resources 
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6 Social Appraisal Results 
6.1 Introduction 

This social appraisal of the scheme includes an impact assessment of 
the commuting and other users, and a reliability assessment of the on 
commuting and other users.  The impacts associated with changes in 
accidents are included in this section.  A qualitative assessment has 
been undertaken of physical activity, access to services, severance 
and affordability. The HEAT assessment tool has been assessed to 
appraise the health impacts of the scheme; this is reported in the 
physical activity section of this chapter.   

6.2 Commuting and Other users 

The Transport Economic Efficiency Table shown in Table 4.1 shows 
the benefits to commuting and other users.   

This shows that there is a time saving of £183.228 mill and an 
operating cost savings of £106.181mill, resulting The Present Value of 
transport economic efficiency for commuting and other users is 
£289.272mill (2002 values).   

Note that as part of the NFHP BAFB clarification questions, Atkins 
confirmed that: 

The TEE table records zero benefit to non-business other users as a 
result of the user-classes assigned in the highway model. While the 
demand model and public transport model have represented ‘commute’ 
and ‘other’ trips separately, the highway assignment has combined 
these purposes. The user-classes included in the highway assignment 
were: 

• Car (employer’s business); 

• LGV; 

• OGV; 

• Car (non-employer’s business, low income); 

• Car (non-employer’s business, medium income); and 

• Car (non-employer’s business, high income). 

Therefore all ‘commute’ and ‘other’ highway user benefits have been 
included under the Commute category of the TEE table. The non-
employer’s business car mode uses weighted average commute and 
other parameters in the TUBA process. 



 

31 

6.3 Reliability impact on Commuting and Other users 

The methodology for the reliability assessment is shown in Section 4.3 
of this report.  The reliability benefits of the WEST scheme for 
commuters and other users is £8.988mill (NPV 2002 prices).  

6.4 Physical activity (HEAT) 

Greater levels of physical activity, through increased cycling and 
walking, will improve health, reduce sickness levels and increase 
workforce productivity.  It is estimated that 80% of the adult population 
in England is insufficiently physically active (source: Health Survey for 
England from 2008 data).   

The elements of our bid that are designed to encourage cycling and 
walking will deliver high value for money in terms of their effect on 
physical activity and health. Our approach is based on that adopted in 
Cycling City (and before that, the Cycling Demonstration Towns), 
where these types of schemes were found to offer a health benefit of 
£2.59 for each £1 invested, in terms of decreased mortality alone (DfT / 
Cycling England, 2009). This is principally because active travel 
substantially reduces the risk of ill-health and disease, not least cardio-
vascular disease, the number one cause of premature death in 
England. Moreover, active travel is recognised as a key means by 
which people can reduce their risk of early entry into the health care 
system. This is because diseases such as cardiovascular disease, 
diabetes, stroke and obesity are largely avoidable outcomes of lifestyle 
choices. 

There are also important mental health benefits derived from a 
transport environment which causes less noise and stress, and more 
physically active lives, as the latter is an important means to stress 
reduction. All road users benefit from roads that have higher levels of 
walking and cycling since these are indicative of slower speeds and 
higher levels of social interaction and social capital, causally linked to 
less illness and premature death. In addition, it is well recognised that 
physical activity has the greatest positive long-term effect on mood and 
risk of depression than any other interventions, including 
pharmacological (drugs). 

The HEAT assessment tool has been used to establish a benefit to 
cost ratio based only upon increased life expectancy for similar 
schemes that have already been implemented in the West of England.  
The HEAT is an internationally validated tool recognised by DfT.  

It should be noted that HEAT only calculates reductions in premature 
deaths from increases in walking or cycling (i.e. not reductions in 
illness), so is very conservative. 

Sensitivity tests have been undertaken to understand the core HEAT 
assumptions.  It has not been possible to combine the walking and 
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cycling calculations as the Tool is not designed this way because 
different evidence is used for walking and cycling health benefits and 
mortality reductions. Hence the walking and cycling benefit to cost 
ratios are expressed separately.   

Main Calculation for LSTF 

Conservative calculation 1 for walking uplift 

This presumes that 15-64 year olds in the West of England area walk 
on average 10 minutes per day before LSTF interventions. After 3 
years, and assigning 50% attribution of increase in walking to LSTF 
interventions, they walk 1 minute more. 

The total costs of: 25,000,000 GBP

Should produce a total saving over 30 years of: 142,696,000 GBP

Assuming 5 year build up of benefits, 3 years build up of uptake, and 
discounting of 5 % per year 

The benefit to cost ratio is therefore: 5.71:1

Conservative calculation 2 for Walking uplift 

This presumes that 5% of 15-64 year olds in the West of England area 
walk on average 10 minutes per day before LSTF interventions. After 3 
years and assigning 50% attribution of increase in walking to LSTF 
interventions, they walk 10 minutes more.  

The total costs of: 25,000,000 GBP

Should produce a total saving over 30 years of: 68,670,000 GBP

Assuming 5 year build up of benefits, 3 years build up of uptake, and 
discounting of 5 % per year 

The benefit to cost ratio is therefore: 2.75:1

Less conservative calculation 1 for Walking uplift 

Presumes that 15-64 year olds in the West of England area walk on 
average 10 minutes per day before LSTF interventions, and that after 3 
years and assigning 50% attribution of increase in walking to LSTF 
interventions they walk 2 minutes more.  
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The total costs of: 25,000,000 GBP

Should produce a total saving over 30 years of: 284,175,000 GBP

Assuming 5 year build up of benefits, 3 years build up of uptake, and 
discounting of 5 % per year 

The benefit to cost ratio is therefore: 11.37:1

Less conservative calculation 2 for walking uplift 

This presumes that 10% of 15-64 year olds in the West of England 
area walk on average 10 minutes per day before LSTF interventions. 
After 3 years and assigning 50% attribution of increase in walking to 
LSTF interventions, they walk 10 minutes more (i.e. 20 minutes). 

The total costs of: 25,000,000 GBP

Should produce a total saving over 30 years of: 137,341,000 GBP

Assuming 5 year build up of benefits, 3 years build up of uptake, and 
discounting of 5 % per year 

The benefit to cost ratio is therefore: 5.49:1

Main Calculation for LSTF 

Conservative calculation 1 for cycling uplift 

This presumes that 5%* of 15-64 year olds in the West of England area 
cycle on average 20 minutes per day before LSTF interventions. After 3 
years and assigning 50% attribution of increase in cycling to LSTF 
interventions, 6% cycle 20 minutes per day. 

The total costs of: 25,000,000 GBP

Should produce a total saving over 30 years of: 73,660,000 GBP

Assuming 5 year build up of benefits, 3 years build up of uptake, and 
discounting of 5 % per year 

The benefit to cost ratio is therefore: 2.95:1

Note:  This is based on averaging cycling levels from Bristol’s 10% share and 43% of 
pop with lower levels for other 3 UAS.   

 



 

34 

Less conservative calculation 2 for cycling uplift 

Presumes that 5%* of 15-64 year olds in the West of England area 
cycle on average 20 minutes per day before LSTF interventions, and 
after 3 years and assigning 50% attribution of increase in cycling to 
LSTF interventions, 10% cycle 20 minutes per day. 

The total costs of: 25,000,000 GBP

Should produce a total saving over 30 years of: 107,645,000 GBP

Assuming 5 year build up of benefits, 3 years build up of uptake, and 
discounting of 5 % per year 

The benefit to cost ratio is therefore: 4.31:1

Note:  This is based on averaging cycling levels from Bristol’s 10% share and 43% of 
pop with lower levels for other 3 UAS.   

6.5 Journey quality 

Within the WEST scheme there are a number of scheme components 
that will enhance the journey quality for new and existing pedestrian 
and cycle journeys.  Emphasis is being given to improving the quality of 
the whole journey experience. Such components are shown in Table 
6.1. 

Table 6.1:  WEST scheme components that enhance pedestrian/ 
cycle journey quality 

Location Scheme component Impact 

Weston-super-
Mare 

Railway station to town 
centre pedestrian/cycle 
route 

Route clarity 

Bristol Temple Gate / Bath 
Bridge / Bath & Wells 
Roads  

Route clarity 

Bath Extending pedestrianised 
area to encompass 
Sawclose, Westgate 
Street and Upper 
Borough Walls from that 
to be implemented as 
part of the Bath package 

Reduced frustration 
and fear of 
accidents for 
pedestrians 

Weston-super-
Mare to North 
Fringe / East 
Fringe to North 

Enhancements to bus 
services, as a result of 
the provision of 
information on-bus 

Improved 
information 
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Fringe information screens 
Weston-super-
Mare 

Wayfinding with QR 
codes 

Improved 
information 

Improvements to cycle routes has been a key theme in the West of 
England, for example the ’Yate Spur’. This is a key cycle link that has 
been completed thereby providing a link to the Bristol to Bath Cycle 
route from Yate, which is one of our key commuter routes.  

Contra flow cycle scheme in Bath city centre, between Orange Grove 
and Kingsmead Square, will improve the functionality of cycling in Bath 
and improve journey quality. This scheme component has not been 
fully appraised, as the scheme component details are not fully worked 
up. However the likely effect will be slight beneficial to pedestrians and 
cyclists.   

With both the cycle schemes, the effect on vehicular uses cannot be 
assessed. However the schemes could result in a negative impact on 
these users as there may be an increase in the number of times 
motorists are required to give way to pedestrians/cyclists.  Hence 
overall all it is considered that WEST will have a neutral effect on 
journey quality. 

It is proposed to improve public transport with the introduction of an 
express commuter coach service between Weston and the North 
Fringe to provide high class facilities including WiFi access, toilets, 
drinks machines to provide a quality service and be competitive with 
the car. Also, demand-responsive commuter services will increase 
connectivity for individuals and reduce more lengthy commuter trips. 

It is envisaged that the new public transport services will be provided to 
the same standard as the GBBN services.  Comparative bus 
satisfaction surveys undertaken on the Greater Bristol Bus Network 
corridor connecting Keynsham and Saltford to Bristol and Bath showed 
significant increases in passenger satisfaction across a wide range of 
factors. The proportion of those surveyed who rated the quality of the 
service overall as ‘very good’ rose from 22% in 2007 to 58% in 2011. 
The proportion of passengers who rated bus stops and shelters as 
‘very good’ changed from 20% to 70%, whilst  69% of respondents 
rated information provision as ‘very good’ in 2011, compared with 16% 
in 2007.   

6.6 Accidents 

Vehicles savings have been calculated using COBA calculations.  The 
model developed for the NFH BAFB work has been used for this 
assessment. 

The scheme will reduce the number of personal injury accidents in 
2016 from the Full Decay Option Do minimum scenario as follows: 

• Serious Injury reductions = 5; and 
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• Slight Injury reductions = 58. 

This results in a saving of £17.119mill. The savings in car accidents are 
offset by potential increases in accidents to other modes.   

Table RAS30044 (Reported KSI Casualties by local authority and road 
user type, England, 2010) has been used, alongside the predicted 
mode change information to account for potential increases in 
accidents to other modes.  This reduces the savings to £13.131mill.   

6.7 Security 

Concerns about security and perceptions of security can deter people 
from walking, cycling and making use of public transport. WEST aims 
to tackle this across the board, identifying areas of concern and 
designing schemes in accordance with good practice guidance. Most of 
the schemes will positively contribute in some way.  

The four authorities have a track record of implementing measures that 
specifically tackle security fears, which can discourage walking, cycling 
and public transport trips from being made. This includes the lighting 
the inner city section of the Bristol to Bath Cycle Path. This is one of 
the most popular off-road cycle commuting routes and journeys on it 
during the hours of darkness rose from 28,774 in March 2007 before 
scheme installation to 37,273 in March 2011.  

Similarly, the addition of approximately 4,200 new cycle stands – an 
increase of 217% on the existing levels and which included many 
grants to businesses to achieve this – will help to reduce fly-parking 
and make cycles less prone to being stolen. Other non-construction 
interventions can help overcome security concerns, including the 
personalised journey planning, workplace engagement activities and 
child and adult cycle training.   

Alongside the specific interventions of the LSTF, there are numerous 
changes planned to the built environment and the security aspects will 
always be considered. This will include ensuring new walking and 
cycling routes are well overlooked by development. Schemes which 
increase the numbers of people walking and cycling can lead to a 
positive impact on perceptions of security for everyone.   

Other non-construction interventions can help overcome security 
concerns, including personalised journey planning, workplace 
engagement activities and child and adult cycle training. 

Schemes which increase the numbers of people walking and cycling 
can lead to a positive impact on perceptions of security for everyone. 

6.8 Access to services 

The JLTP3 aims to improve accessibility for residents in general to 
health services, employment, digital infrastructure and other local 
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services, including for rural residents. It aims to improve accessibility 
for those with mobility difficulties and assist in neighbourhood renewal 
and regenerating deprived communities.  

Information is presented in the JLTP3 on access to main hospitals and 
main employment centres across the West of England. Analysis 
indicates that 72.7% of West of England households are within 40 
minutes public transport journey of a major employment centre. The 
figure for non-car households is higher - 83.7% of these households 
are within a 40 minute public transport journey of a main employment 
centre. Many of the households which do not have easy non-car 
access to these employment areas are situated in the sub-region’s 
rural areas.  

WEST aims to build upon the current good levels of non-car access to 
employment/training across much of the area by widening the choice of 
destinations which are accessible to residents, thereby opening up 
greater opportunities to access to employment. This supports social 
inclusion and provides access to key services where this has not 
previously been available. This will be achieved by, for example, 
targeting our activity in our Neighbourhood Priority Areas which are in 
the 20% most deprived areas (defined as the 20% most deprived SOAs 
in the sub-region in the 2007 index of Multiple Deprivation) in the West 
of England. These are South, Inner East and Outer North Bristol, 
central and south Weston-super-Mare, and parts of south-west Bath. In 
the rural areas, WEST will provide new bus services linking to main 
urban centres and employment, working with the local communities to 
develop ‘bottom up’ sustainable transport solutions. An example of this 
is the demand-responsive transport which will serve rural and more 
isolated communities to link with GBBN routes/employment areas. 

WEST will have, as a minimum, a slight beneficial access to services 
impact.  When the details of the schemes are known, these benefits 
may be more than slightly beneficial.   

6.9 Affordability 

Overall the scheme components improve affordability, as WEST 
includes a number of walking and cycling measures which result in 
“free” access, and public transport services that will be aimed at 
improving access for low income groups. Access to skills and work 
project will provide affordable options such as loan bikes and 
subsidised public transport tickets to support people through the initial 
16 weeks into sustained employment. 

Income deprivation occurs in broadly similar locations to those areas 
which have high proportions of households without access to a car. 
That is South, Inner East and Outer North Bristol, central and south 
Weston-super-Mare, and parts of south-west Bath. There are additional 
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pockets of the 20% most income deprived located in the north and east 
of Bristol, Keynsham, Bath and Weston-super-Mare.  

The interventions identified as assisting non-car households will 
similarly assist in improving transport and access for the most deprived 
households, as there is significant overlap in their locations. 

The affordability of the WEST scheme to the end user is crucial to its 
success. Cutting across the three Themes there is implied basic 
assumption that the end user will be able to afford to use the scheme. 
Indeed, this requirement is so basic that the authorities will not contend 
any scheme that the end user could not afford to use.  

The WEST objectives to promote access and improve quality of life are 
both satisfied by the proposed targeted investment to provide improved 
linkages to employment and services. This is of key importance to 
lower income groups. Thus, ensuring that the measures put in place 
are affordable to these target groups is important, as the provision of 
the new schemes and services themselves. 

At the most local level, the enhancement of walking and cycling 
networks will improve accessibility at minimal cost to the end user and 
hence providing value for money. For longer distance trips, the 
enhance public transport provision, focussed on employment areas, 
and providing new routes linking employment areas will give the 
opportunity to access employment areas hitherto out of reasonable 
journey times.  

6.10 Severance 

As part of the WEST scheme the neighbourhood groups will be 
engaged with to ascertain the barriers to pedestrians/cycle.  Schemes 
will then be developed to overcome these barriers.   

In South Gloucestershire each of the five Area Forums are given 
£250,000/year to address local transport concerns, many of which are 
severance issues.  

The Greater Bristol Cycle City project included a series of schemes to 
overcome the severance issues which were deterring many people 
from making cycle journeys. This included high-profile schemes such 
as Meads Reach Bridge, providing a new link across the Floating 
Harbour to access to Bristol Temple Meads, and many smaller 
schemes to fill gaps in the network.  

In addition, a series of strategic cycle routes connect Bristol city centre 
to the outer suburbs and major North Fringe employment areas. The 
introduction of area-wide 20mph zones covering much of inner South 
and East Bristol has reduced traffic speeds, and with it, the feeling of 
severance caused by speeding traffic.  



 

39 

A new pedestrian crossing on the A4 Portway at Roman Way, along 
with an associated reduction in speed limit, enables local residents of 
Sea Mills to safely cross the dual carriageway and access the frequent 
bus services to the city centre.   

In addition to the neighbourhood driven schemes, the footway across 
the A4174 Ring Road at Emerson’s Green will address the known 
issue in this location.  Similarly the proposed footbridge to connect 
Batheaston to NCN4 Kennet & Avon Towpath at Bathampton will 
provide a dedicated traffic free route into Bath city centre 

WEST will have, as a minimum, a slight beneficial impact on 
severance.  When the details of the schemes are known, these benefits 
may be more than slightly beneficial.   

 

 



 

40 

7 Public Accounts Appraisal Results 
7.1 Introduction 

This public accounts appraisal of the scheme includes the Cost to 
Broad Transport Budget and the Indirect Tax Revenues.   

7.2 Cost to Broad Transport Budget  

This Public Accounts (PA) tables are shown in Table 7.1. 

Table 7.1:  Public Accounts Table  

 

7.3 Indirect Tax Revenues 

This Public Accounts (PA) tables are shown in 7.1 
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8 Appraisal Summary 
8.1 Introduction 

This chapter contains the Analysis of Monetised Costs and Benefits 
Table, a consideration of SDI issues and the WEST scheme Appraisal 
Summary Table. 

8.2 Analysis of Monetised Costs and Benefits 

This section sets out a summary of the costs and benefits of the 
scheme. These are summarised in the Analysis of Monetised Costs 
and Benefits Table (AMCB) (see Table 8.1).  The resultant PVB is 
£455.160mill.   

This table also includes a summary of the scheme costs and shows a 
PVC of £73.348mill.  The resultant NPV is £381.812mill and the BCR is 
6.21. 

The higher NPV and BCR value indicate WEST will provide very good 
value for money. 
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Table 8.1:  Analysis of Monetised Costs and Benefits  
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8.3 Social and Distributional Impacts 

The following figures provide information about the social composition 
of the area affected by the WEST scheme: 

• Figure 8.1:  Population Aged Under 16; 

• Figure 8.2:  Population Aged 16-25; 

• Figure 8.3:  Population Aged 70% and over; 

• Figure 8.4:  Population Claiming DLA; 

• Figure 8.5:  Population Claiming JSA; 

• Figure 8.6:  Black & Minority Ethnic BME Population; 

• Figure 8.7:  Households with no car; 

• Figure 8.8:  Indices of Deprivation – Income; and 

• Figure 8.9:  Indices of Deprivation.   

Data is displayed at Super Output Areas (SOA) level and identifies the 
top 20% SOAs in the West of England for that data theme.  
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Figure 8.1:  Socio-Demographics: Population Aged Under 16 
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Figure 8.2:  Socio-Demographics: Population Aged 16-25 
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Figure 8.3:  Socio-Demographics: Population over 70 
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Figure 8.4:  Socio-Demographics: Disability Living Allowance Claimants 
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Figure 8.5:  Socio-Demographics: Job Seeker’s Allowance Claimants 

 



 

49 

Figure 8.6:  Socio-Demographics: Black and Minority Ethnic Population 
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Figure 8.7:  Socio-Demographics: Households with no car 
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Figure 8.8:  Socio-Demographics: IMD 2007 Income Domain 
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Figure 8.9:  Socio-Demographics: Index of Multiple Deprivation 
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In terms of areas with the highest proportion of children, clear patterns 
are difficult to identify. They are found in a combination of inner and 
outer suburbs in Bristol, parts of the north and east fringes of Bristol, as 
well as parts of other towns such as Portishead, Clevedon, Nailsea, 
Weston-super-Mare, Norton-Radstock, Yate and Thornbury. High 
concentrations of children are, however, largely absent from Keynsham 
and Bath.  

SOAs with the highest proportion of young people tend to be found in 
SOAs in central Bristol and Bath, as well as areas close to university 
campuses, including Newton St Loe, Filton, Frenchay, Fishponds and 
the Gloucester Road corridor. Other parts of the sub-region, including 
Yate, Thornbury, Bradley Stoke, Pucklechurch, Cadbury Heath and the 
Gordano Valley also have higher-than-average proportions of young 
people. Young males live in broadly similar locations but with 
additional concentrations in the Bradley Stoke & Filton parts of the 
north Fringe.  

Relevant WEST interventions include:  

• Project 9:  

- engendering sustainable travel habits in the university 
populations of the area’s cities prior to arrival and when 
moving house in 2nd and 3rd years; 

- providing enhanced information and incentives for public 
transport and cycle use; 

- using new media to disseminate information; 

- extending existing UWE Wessex Red bus services to include 
main employment locations, to increase patronage and 
ensure commercial viability; and 

- improve the cycling offer at Bristol, Bath and Bath Spa 
Universities. 

• Project 8: working with 16-19 year olds in secondary schools, 
further education colleges, Job Centre Plus offices and employers 
to identify and overcome key transport barriers. 

SOAs with the largest proportions of black and minority ethnic 
populations are found in the largest urban areas of the West of 
England. This includes parts of Bath and much of Greater Bristol, 
from Frenchay in the north to Bedminster in the south, and from 
Sneyd Park in the west to St George in the east. Relevant WEST 
interventions include:  

• Project 4:   

- physical measures in urban communities to enhance 
pedestrian and cycle priority;  
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- promotional campaigns to use low-carbon travel and shop 
locally; 

- street scene enhancements to make local shopping areas on 
main roads more attractive places to shop; 

- events and activities to encourage walking and cycling and 
greater involvement in the local neighbourhood; and 

- identifying local solutions with traders’ associations and local 
communities. 

The highest portions of residents claiming Disability Living 
Allowance (DLA) are found in Weston-super-Mare and parts of 
Greater Bristol. There are smaller pockets elsewhere, such as Twerton 
in Bath. There is significant correlation between the areas with highest 
concentration of DLA claimants and regeneration zones designated in 
Bristol’s South, Inner East and Northern Arc areas, and some of South 
Gloucestershire’s priority neighbourhoods (Patchway, Filton, Staple Hill 
and Kingswood, in particular).  

Relevant WEST interventions include:  

• Project 5: Community & Active Neighbourhood Funds for kick-
starting community transport and funding minor transport 
improvements; and 

• Project 6: Pedestrian and wayfinding improvements in central 
Bristol, Bath & Weston-super-Mare, including de-cluttering and 
pedestrian crossing upgrades. 

The highest proportions of residents claiming Job Seeker’s Allowance 
are largely concentrated in parts of Greater Bristol and Weston-super-
Mare. In similarity to the DLA claimants, there is significant correlation 
with the priority areas for regeneration in South, Inner East and the 
Northern Arc areas of Bristol, and the priority neighbourhoods of 
Patchway and Kingswood in South Gloucestershire.  

Relevant WEST interventions include:  

• Project 2: 

- tackle missing links for pedestrians and cyclists on 11 
commuter corridors; and 

- High-quality orbital bus route linking Eastern Bristol to North 
Fringe. 

• Project 6:  

- Completing missing links in the Bristol and Bath cycle 
network; 
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- New Weston-super-Mare public transport interchange on 
seafront, linking rail, bus and coach stations; and 

- Improved interchange information in central Bath for travellers 
arriving by rail, bus and coach. 

• Project 7:  

- personalised journey planning for 16-19 year olds to access 
training, further education and employment; and 

- cycle loan scheme targeted at those starting work. 

Areas with high levels of no-car households are concentrated in the 
sub-region’s main urban areas. This includes south and central parts of 
Weston-super-Mare, south-west and central Bath, and significant parts 
of Bristol, mostly within the Bristol City authority area. Again, there is 
significant correlation between these areas and Bristol’s regeneration 
zones and South Gloucestershire’s Patchway and Filton priority 
neighbourhoods.  

Relevant WEST interventions include:  

• Project 2: tackle missing links for pedestrians and cyclists on 11 
commuter corridors, especially South Bristol to Bristol City Centre, 
Weston-super-Mare to Bristol City Centre and to the North Fringe. 

• Project 4:  

- physical measures in urban communities to enhance 
pedestrian and cycle priority;  

- promotional campaigns to use low-carbon travel and shop 
locally; and 

- street scene enhancements to make local shopping areas on 
main roads more attractive places to shop. 

• Project 6:  

- completing missing links in Bristol and Bath cycle network; 

- new Weston-super-Mare public transport interchange on 
seafront, linking rail, bus and coach stations; and 

- improved interchange information in central Bath for travellers 
arriving by rail, bus and coach. 

Areas with the greatest levels of deprivation (defined as the 20% most 
deprived SOAs in the sub-region in the 2007 index of Multiple 
Deprivation) are concentrated in South, Inner East and Outer North 
Bristol, central and south Weston-super-Mare and parts of south-west 
Bath. This largely aligns with those areas identified for regeneration. 
Income deprivation occurs in broadly similar locations, with additional 
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pockets of the 20% most income deprived located in the north and east 
of Bristol, in Keynsham, Bath and Weston-super-Mare. 

The interventions identified as assisting non-car households will 
similarly assist in improving transport and access for the most deprived 
households, as there is significant overlap in their locations.  

The most comprehensive information available on mode of travel 
originates from the 2001 Census and relates to travel to work. Whilst it 
is used here as a proxy for general commuting patterns and indicators 
of more general travel habits, it should be borne in mind that the 
frequency of public transport, general road congestion and the ways in 
which travel modes are perceived has changed substantially in the 
intervening decade.  

The highest proportion of rail commuting took place from wards in Bath, 
inner Bristol, Stoke Gifford (near Bristol Parkway), Yate, Severn Beach 
and settlements along the Weston-super-Mare to Bristol Temple Meads 
railway line. Few wards are in the 20% of England and Wales wards for 
rail commuting.  

Many urban West of England wards have high levels of travel to work 
by bus. This includes the majority of South Bristol from Withywood to 
Brislington, inner East Bristol and parts of North Bristol, including 
Lockleaze, Henbury and Lawrence Weston. All of these areas are 
ranked in the top 20% of England and Wales wards for bus commuting. 
Other high levels of bus commuting take place from Twerton, Southway 
and Combe Down in South Bath, and parts of Weston-super-Mare.  

West of England wards ranked in the top 10% of England and Wales 
wards in terms of car commuting include parts of South 
Gloucestershire, just north of the M5 and M4 motorways. This includes 
Severn Beach, Almondsbury and Frampton Cotterell. It also includes 
Portishead in North Somerset and Paulton & Timsbury (in Bath & North 
East Somerset). Much of the sub-region’s most rural areas fall into the 
top 20% of car commuting wards, including areas around Thornbury, 
north of Yate, around Marshwood and Wick, the Gordano Valley and 
the Mendips between Weston-super-Mare and Midsomer Norton.  

Cycle commuting is highest in urban areas, with parts of Radstock, 
Weston-super-Mare, Clevedon, west Bath, Yate and much of Bristol 
ranking in the top 20% of England and Wales wards. Parts of inner 
South, East and North Bristol rank in the top 10% of England and 
Wales wards.  

Walking to work is strongly related to distance from major urban 
centres. All of the inner Bristol and inner Bath wards are in the top 10% 
of England & Wales wards for travelling to work on foot, along with 
Weston-super-Mare’s town centre ward. Parts of Clevedon, Portishead 
and Keynsham, along with additional parts of Weston-super-Mare, 
Bristol and Bath, fall within the top 20% of England and Wales wards.  
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Wards with the shortest average commuting distance are found in the 
sub-region’s towns and cities.  Much of inner Bristol is within the top 
10% of England and Wales wards when ranked on average commute 
distance, along with parts of Bath, Keynsham and Weston-super-Mare.   
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8.4 Appraisal Summary Table 

Table 8.2 shows the appraisal summary table for the scheme.   

Table 8.2:  Appraisal summary table 
Appraisal Summary Table

Name Alistair Cox
Organisation Bristol City Council
Role Promoter/Official

Summary of key impacts
Monetary Distributional

£(NPV) 7-pt scale/ 
vulnerable grp

Wider Impacts Not assessed Not assessed
Noise Not assessed Not applicable Not available

Air Quality The reduction in vehicular traffic will improve air quality be reducing NOX and PM.  The impact 
to receptors has not been quantified at this stage. Not applicable

Not available

1626 million 
tonnes

N/A
Landscape The majority of the scheme components that effect the built environment will be located within 

the urban environment so do not have a landscape impact.  For those located in rural areas, the 
adverse impact to landscape will be minimised during the detailed design.

Not applicable

Townscape The Weston-super-Mare town centre scheme will have a townscape impact.  The detailed 
design will seek to maximise the beneficial impact of WEST  Not applicable

Heritage of Historic resources Several schemes are proposed to be implemented in/near sensitive areas. For example, the 
approaches to Temple Meads Station, composed of two grade I listed buildings and their 
historic setting.  The scheme components in the vicinity of historic resources will be designed to 
minimise the adverse impacts.

Not applicable

Biodiversity Not applicable Not applicable
Water Environment Not applicable Not applicable

Journey quality Within the WEST scheme there are a number of scheme components that will enhance the 
journey quality for new and existing pedestrian and cycle journeys. Not applicable

Security WEST includes numerous changes to the built environment.  During the development of these 
schemes the security aspects will always be considered.  Not applicable

Not available

Access to services WEST builds upon the current good levels of non-car access to employment across much of the 
area by widening the choice of destinations which are accessible to residents, thereby opening 
up greater opportunities to access to employment. 

Not applicable
Not available

Affordability WEST includes a number of walking and cycling measures that result in "free" access  and 
public transport services that will be aimed at improving access for low income groups Not applicable

Not available

Severance As part of the WEST scheme the neighbourhood groups will be engaged with to ascertain the 
barriers to pedestrians/cycle.  Schemes will then be developed to overcome these barriers.  Not applicable

Not available

Option values Not assessed Not assessed
Cost to Broad Transport 
Budget

The public sector costs associated with scheme implementation and ongoing 
support/maintenance  £               73,348 

Indirect Tax Revenues As a result of removing highway trips from the network, indirect taxes such as tax and fuel duty 
are reduced.  £               46,641 

The reduction in private car  trips resulting from WEST provides improved reliability for the 
remaining commuting and other user highway trips.  

Not assessed

Not assessed

Not assessed

Not applicable

Value of journey time changes(£)

Physical activity
Not assessedBeneficial

The elements of the bid designed to encourage cycling and walking will deliver result in 
increased physical activity and hence improvement to health.

The reduction in private car trips resulting from WEST provides accident savings to highway 
users. 
It is recognised that pedestrian/cycle accidents could increase as a result. This has also been 
assessed to produce a net benefit (net benefit is shown to the right).

Slight beneficial

Not applicable

Accidents

Commuting and Other users The reduction in private car trips resulting from WEST results in journey time and VOC costs for 
the remaining commuting and other user highway trips.  

0 to 2min 2 to 5min > 5min

Reliability impact on 
Commuting and Other users

Business users & transport 
providers

Ec
on

om
y The reduction in private car trips resulting from WEST reduces journey time and vehicle 

operating costs for the remaining business user highway trips.  

Reliability impact on Business 
users

The reduction in private car  trips resulting from WEST provides improved reliability for the 
remaining business user highway trips.  

Impacts

Name of scheme: 
Description of scheme: 

Not applicable

Change in traded carbon over 60y (CO2e)

Change in non-traded carbon over 60y (CO2e)

Regeneration The WEST project will support increased labour market efficiency by improving access to key 
employment sites across the area in the target travel plan areas, commuter corridors and key 
centres. 

En
vi

ro
nm

en
ta

l

Not assessed

Not available

 £                 8,385 

Net journey time changes (£)

£          163,518 £            16,215 

 £             179,751 

Not applicable

2 to 5min > 5min
£                                18 

Not applicable

Not assessed

Not applicable
Not applicable

Net journey time changes (£)

 £               13,131 

Slight beneficial

Not assessed

Not available

 £          8,988,795 

 £               13,592 

Slight beneficial

Beneficial

Not assessed

Slight beneficial

Not available

 £          182,918  £                 310 £                                   - 

 £             183,228 

Not assessed

Not assessed

Not assessed

Not assessed

Not assessed

Not assessed

Pu
bl

ic
 

A
cc

ou
nt

s
So

ci
al

 

Not applicable

Not applicable

Not applicable

Not applicable

Reduction of serious injury accidents = 5, reduction in slight injury 
accidents = 58, in 2016 in the full decay scenario

Walking measures = 5.71, cycling measures 2.95

Greenhouse gases

Date produced: 

WEST is an integrated package of focused measures built around the three themes of Stimulating Growth in Priority Areas, Connected and Thriving Centres and 
Transitions to a Low-Carbon Lifestyle.

Assessment
Qualitative

0 to 2min
Beneficial

Contact:

Slight beneficial

Quantitative

Value of journey time changes(£)

14-Dec-11

Reduction of NOX by 12.17 tonnes and PM10 by 2.21 tonnes per 
year in 2016 (Full decay scenario) 

WEST reduces carbon emissions by reducing the number of highway trips.  

West of England Sustainable Travel (WEST)

Not assessed

Not assessed

Not assessed
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9 Sensitivity tests 
9.1 Introduction 

A number of sensitivity test have been undertaken for comparison with 
the Core Scenario reported in the previous Chapters of this report. The 
following sensitivity tests have been undertaken: 

• High growth; 

• Low growth; 

• With Major Schemes; and 

• Reduced scheme impacts. 

The details of the changes to the modelling associated with these 
scenarios are set out in the Forecasting Report.   

9.2 Sensitivity test results 

Table 9.1 summarises the results of the sensitivity tests and compares 
them against the Central Case. Full sets of results are available in 
Annex C.  

Table 9.1 – results of sensitivity tests 

 PVB PVC NPV BCR 
Core scenario £455.160m £73.348m £381.812m 6.21 
High growth £648.704m £73.348m £575.356m 8.84 
Low growth £351.081m £73.348m £277.733m 4.79 
With all major 
schemes 

£433.401m £73.348m £360.053m 5.91 

Reduced scheme 
impacts 

£349.652m £73.348m £276.304m 4.77 

PVB = Present Value of Benefits 

PVC = Present Value of Costs 

NPV = Net Preset Value 

BCR = Benefit Cost Ratio 

 

The Sensitivity tests show that the BCR remains good under a number 
of scenarios. 

 



 

 

 

 

 

 

 

 

 

 

Annex A  

 



 

 

 

Profile of Time Benefits 
 
The scale of discounted benefits over time is shown in the two figures below for both the full and no decay
scenarios. 
 
Figure 1: Profile of Time Savings Benefits (Full Decay Scenario) 
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It can be seen above that the benefits are not incurred during or after 2031, which is consistent with the
methodology for the full decay scenario. The benefits ramp-down until this year due to the interpolation of benefits
in TUBA. 
 
Figure 2: Profile of Time Savings Benefits (No Decay Scenario) 
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It can be seen that the profile of benefits from sixty years after scheme opening in 2015 are smoothly-profiled. The
ramp-up between 2015 and 2031 is due to the inclusion of two modelled years, one for both mentioned. 
  

 



 

 

 

 
TUBA Warnings 
 
The outputs of the TUBA Runs were checked for warnings, in terms of the ratio of the do-minimum to do-
something costs for t AM Car commuting & Other (Medium) demand in the modelled year 2031. Checking was 
undertaken to establish the proportion of benefits and trips falling in the defined bands in the TUBA guidance. 
 
The full decay scenario demonstrates that there is no benefit to be gained in 2031, which is consistent with the 
profile of benefits presented previously. It can also be seen that there are no concerns to be raised with the ratio of 
do-minimum and do-something times. 
 
Table 1: TUBA Warning Check (Full Decay Scenario) 

Band Count DM Trips DS Trips % of Savings 
Less than 0.33 0 0 0 - 
Between 0.33 and 0.67 0 0 0 - 
Between 0.67 and 1.50 261,480 75,014 75,014 - 
Between 1.50 and 3.00 0 0 0 - 
Greater than 3.00 0 0 0 - 

Note: Ratio is DM / DS time, hence, if ratio is <1 then DM < DS time. 
 
The analysis reported in the table below demonstrates that the number of trips and the proportion of time-savings 
benefit in the “serious” and “warning” bands is very low for the no decay scenario against the do-minimum. It is 
highlighted in the figures that the TUBA run is very robust with 0% of time savings in the “serious” category and 
only a small percentage in the “warning” category.  
 
Table 2: TUBA Warning Check (No Decay Scenario) 

Band Count DM Trips DS Trips % of Savings 
Less than 0.33 0 0 0 0.00% 
Between 0.33 and 0.67 69 22 21 0.16% 
Between 0.67 and 1.50 260,761 73,472 71,359 100.06% 
Between 1.50 and 3.00 650 117 113 -0.23% 
Greater than 3.00 0 0 0 0.00% 

Note: Ratio is DM / DS time, hence if ratio is <1 then DM < DS time. 
 
Distribution of Benefits 
 
The key distributional analysis results, as taken from TUBA, are reported in the two tables below for the full decay 
scenario for all user classes. Approximately 87% of savings are within the 0 and 2 minutes band, which would 
appear reasonable. 
 
Table 3: Distribution of Time Savings Benefits (Full Decay Scenario) 

Band Business Commuting & 
Other Total 

Over 5 Minutes Saving 0.0% 0.1% 0.1% 
Between 2 and 5 Minutes Saving 11.8% 15.0% 13.4% 
Between 0 and 2 Minutes Saving 90.3% 87.0% 88.6% 
Between 0 and 2 Minutes Increase -1.7% -1.4% -1.5% 
Between 2 and 5 Minutes Increase -0.3% -0.5% -0.4% 
Over 5 Minutes Increase -0.1% -0.2% -0.2% 
Total 100.0% 100.0% 100.0% 
Total with Saving 102.1% 102.1% 102.1% 

 
 
  

 



 

 

 

Table 4: Combined Distribution of Time Savings Benefits (Full Decay Scenario) 

Band Business Commuting & 
Other Total 

Between 0-2 Minutes Net Benefit £22.9 £23.2 £46.2 
Between 2-5 Minutes Net Benefit £3.0 £3.9 £6.9 
Over 5 Minutes Net Benefit £0.0 £0.0 £0.0 
Total £25.9 £27.1 £53.0 

 
Key distributional analysis, as taken from TUBA, is also reported in the two tables below for the no decay scenario 
for all user classes. Approximately 76% of savings are within the 0 and 2 minutes band, which would appear 
reasonable. 
 
Table 5: Distribution of Time Savings Benefits (No Decay Scenario) 

Band Business Commuting & 
Other Total 

Over 5 Minutes Saving 0.4% 0.7% 0.6% 
Between 2 and 5 Minutes Saving 22.5% 25.5% 23.9% 
Between 0 and 2 Minutes Saving 78.4% 75.0% 76.8% 
Between 0 and 2 Minutes Increase -1.1% -0.9% -1.0% 
Between 2 and 5 Minutes Increase -0.2% -0.2% -0.2% 
Over 5 Minutes Increase 0.0% 0.0% 0.0% 
Total 100.0% 100.0% 100.0% 
Total with Saving 101.4% 101.1% 101.3% 

 
Table 6: Combined Distribution of Time Savings Benefits (No Decay Scenario) 

Band Business Commuting & 
Other Total 

Between 0-2 Minutes Net Benefit £176.1 £155.1 £331.2 
Between 2-5 Minutes Net Benefit £50.9 £52.9 £103.8 
Over 5 Minutes Net Benefit £0.9 £1.4 £2.2 
Total £227.9 £209.4 £437.3 
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No Decay: TEE Table 

 



 

 

 

No Decay:  PA Table 

 



 

 

 

No Decay:  AMCB Table 
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High Growth Scenario: TEE Table 

 



 

 

 

High Growth Scenario:  PA Table 

 



 

 

 

High Growth Scenario:  AMCB Table 

 



 

 

 

Low Growth Scenario: TEE Table 

 



 

 

 

Low Growth Scenario:  PA Table 



 

 

 

Low Growth Scenario:  AMCB Table 

 



 

 

 

All Major Schemes Scenario: TEE Table 

 
 



 

 

 

All Major Schemes Scenario:  PA Table 

 



 

  

 

All Major Schemes Scenario AMCB Table 

 
 



 

  

 

Reduced Impact Scenario: TEE Table 

 



 

  

 

Reduced Impact Scenario:  PA Table 

 
 

 



 

  

 

Reduced Impact Scenario AMCB Table 
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1 Introduction 
1.1 Background 

West of England Sustainable Travel (WEST) gets to the heart of travel 
demand issues through the three themes: 

• Stimulating Growth in Priority Areas – providing the means to 
widen lower carbon access to employment and reduce carbon 
emissions per capita for journeys to work. 

• Connected and Thriving Centres – improving sustainable 
transport links and access for employment and training, retail, 
education and leisure across the area and to improve health 
through greater use of walking and cycling for local journeys. 

• Transitions to a low-carbon lifestyle - increase the use of 
sustainable transport to work, training or study for young people 
and students and to target new housing developments to 
maximise the opportunity for new sustainable travel habits and to 
reduce the traffic impact at this key transition point. 

This report sets out the modelling approach and forecasting results to 
support the WEST appraisal. 

For the purposes of this report, the term ‘WEST’ excludes the LSTF 
Key Component. 

1.2 Modelling Suite 

The forecasting undertaken for WEST assessment has used the 
Greater Bristol area modelling suite (G-BATS) as used for the Major 
Scheme North Fringe Hengrove Package (NFHP) Best and Final Bid 
(BAFB) assessment as recently submitted to the Department for 
Transport (DfT). 

1.3 Modelling Overview 

The modelling approach has applied highway trip matrix adjustments in 
line with published evidence on effects of Smarter Choices schemes, 
with spatial distribution of adjustments in line with geographical scheme 
definition. 

To facilitate this, the WEST measures have been grouped into 
categories for which there is supporting evidence of impacts, as 
follows: 

• Walking and Cycling schemes 

• Information Provision and Engagement 

• Public Transport (PT) 
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• Car Clubs 

• Car Sharing 

• Electric Vehicles 

• Parking and Freight Management 

• Other 

The total scheme costs have been apportioned to each of the above 
categories, so that appropriate trip matrix adjustments could be 
implemented in line with evidence for each category of scheme, within 
each Unitary Authority (UA).  Trip matrix adjustments have also 
accounted for geographical definition of schemes within each authority 
where appropriate, such as along commuter routes, in city centres, etc. 

The resulting adjusted trip matrices were re-assigned to the G-BATS 
model to identify network impacts and provide inputs to other appraisal 
tools used, such as TUBA. 

The main modelling scenarios are as follows: 

• Do Minimum scenario: is as per the NFHP Do Minimum scenario, 
but with matrices adjusted to reflect the impact of the LSTF Key 
Component measures.   

• WEST  Core Scenario: developed from the Do Minimum with 
matrices adjusted to reflect the impacts of the WEST measures. 

Scheme impacts have only been modelled through the use of the 
highway model.  Hence the modelled identification of scheme benefits 
is conservative insofar as it doesn’t reflect PT passenger journey time 
benefits. 

1.4 Structure of this Report 

Following this introductory chapter: 

• Chapter 2 provides the scheme description; 

• Chapter 3 provides sets out the forecasting assumptions; 

• Chapter 4 sets out the forecasting assumptions; 

• Chapter 5 sets out the without-intervention case results; 

• Chapter 6 sets out the central case results; 

• Chapter 7 sets out the sensitivity test results; and 

• Chapter 8 provides a summary of the forecasting work 

 

Appendices include: 
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• Appendix A – Scheme Costs 

• Appendix B – Evidence Review 
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2 The WEST Package 
2.1 The Scheme 

The scheme is composed of ten projects which fit together within the 
three WEST themes as follows: 

Theme A: Stimulating Growth in Priority Areas 

• Area Travel Plans, which will focus our effort with employers in 
three major areas of business growth; 

• Key Commuter Routes, which will encourage modal shift on 11 
important corridors; and 

• Business Travel, which will provide electric and low-carbon 
vehicles for travel during the course of work, addressing the issue 
that many people currently commute by car because they may 
need their car while they are at work. 

Theme B: Connected and Thriving Centres 

• Local Economic Activity in Urban Areas, which will encourage 
urban residents to walk or cycle to neighbourhood shops and 
services, rather than driving to more distant locations and to 
connect people to the key commuter corridors; 

• Rural Links and Hubs, which will offer sustainable travel options 
for rural residents (especially young people wanting to get to work 
and college); and 

• Sustainable Travel in Key Centres, which will improve the way 
public transport, walking and cycling fit together and link the 
commuter routes to key city and town centre destinations and 
transport hubs to complete end-to-end journeys. 

Theme C: Transitions to Low Carbon Lifestyles 

• The Move to Secondary School, which will work with pupils and 
their parents / carers in Year 6 and Year 7 to reduce car trips to 
school; 

• Access to Work and Skills, which will work with 16-19 year olds 
as they move from secondary school to their first job, training, or 
further education; 

• Universities, which will transform student travel extending this to 
work with students before they arrive to study; and 

• New Developments, which will encourage sustainable travel 
choices by people moving into new major residential 
developments. 
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An overview of priority locations and corridors in geographical context 
is shown in Figure 2.1. 

Figure 2.1: WEST Context  

 
The scheme costs are provided in Appendix A.  These are provided in 
2011 prices. 

Improvements to PT services include: 

• New high quality express commuter bus service on the corridor 
from Weston-super-Mare to the Bristol North Fringe; 

• New high quality orbital bus route linking east Bristol with the 
Bristol North Fringe employment area supporting the MOD 
relocation; 

• Upgrade express bus services linking our key centres to improve 
the offer to the business traveller through Wi-Fi and high quality 
interiors; 

• Working with bus companies to improve reliability and punctuality 
on the 11 key corridors through bus priority measures and 
removal of congestion ‘pinch points’; 
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• Roll out further real time bus passenger information building on 
the system kernel delivered through GBBN; and 

• In partnership with First provide new state of the art in-bus 
information – including stop locations and news/information feeds 
via flat screen displays. 

 WEST will provide a total of 69 spaces for car club vehicles.  
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3 Review of Evidence 
3.1 Source Documents 

A number of published documents have been reviewed in detail to 
examine the evidence for impacts of the types of measures proposed 
as part of WEST, as follows: 

a) The Effects of Smarter Choices in the Sustainable Travel Towns, 
Sloman et al, 2010; 

b) Smarter Choices: Changing the Way We Travel, Sloman et al, 
2004; 

c) Greater Bristol Cycling City: End of Project Report, Bristol City 
and South Gloucestershire Councils 2011; 

d) Making Personal Travel Planning Work: Summary Report, DfT 
2007;  

e) Analysis and synthesis of evidence on the effects of investment in 
six Cycling Demonstration Towns, Sloman et al 2009; 

g) Soft Measures - Hard Facts, Dept of Health SW, Highways 
Agency, SW RDA 2011. 

h) Greater Bristol Bus Network MSBC Update to Forecasting Report 

A review of the evidence is provided in Appendix B.  This contains 
evidence of effects of individual types of measures as well as 
‘aggregate’ impacts of a package of Smarter Choice measures. 

3.2 Scheme Impacts 

Impacts have been identified for each category of scheme, to be 
included in the modelling assessment.  A summary is provided in Table 
3.1. 

It should be noted that in general a ‘conservative’ estimate of scheme 
impacts has been adopted in the modelling assumptions.  For example: 

• the Sustainable Travel Towns project indicates a slightly higher 
annual percentage increase in cycling trips (4.7%) than the value 
adopted (4%) from the Cycle Demonstration Towns project. 

• The Greater Bristol Cycling City End of Project Report indicates a 
16.3% annual increase in cycle trips with a spend of £16 per 
person per year. 

• Soft Measures, Hard Facts reports large scale PTP projects (up to 
25,000 households) delivering car vehicle km savings of 1000km 
per £20 spent, with a greater cost per 1000 vehicle km’s for 
smaller projects (up to 1,500 households). 
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Table 3.1:  Evidence of Scheme Impacts 

Scheme 
Type 

Scheme Impacts Source Document 

Cycling / 
walking 
schemes 

£10 per person (2008 prices) 
to achieve 4% increase in 
cycling / 1.7% walking 

Cycling demonstration 
Towns Sloman et al, 
2009   and 
The Effects of Smarter 
Choices Programmes in 
the Sustainable Travel 
Towns, 2010 

Information / 
engagement 
measures 

£40 to remove 1000 vehicle 
km’s (Nov 2009 prices) 

The Effects of Smarter 
Choices Programmes in 
the Sustainable Travel 
Towns, 2010 

Public 
Transport 
Improvements 

5% increase in PT trips / 
0.5% decrease in car trips 
with total scheme cost £70 
million (2008 prices) 

Greater Bristol Bus 
Network MSBC, Update 
to Forecasting Report 

Car clubs A car club vehicle ‘removes’ 
20 private cars.  Each Car 
club member drives around 
5000 miles less than a car 
owner. This amounts to a 
saving of 100,000 miles per 
car club vehicle. 

Soft Measures-Hard 
Facts, 2011 
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4 Forecasting Assumptions 
4.1 Forecast Model 

As the West of England authorities have recently submitted several 
Major Scheme BAFBs, there are up to date modelling tools available 
that will be used for the LSTF assessment.  The most appropriate tool 
was judged to be the G-BATS model used to assess the NFHP 
submission, which represents AM, inter-peak and PM peaks with 
forecast years of 2016 and 2031.  The model base year is 2009. 

Details of the forecasting approach for the NFHP are contained in the 
scheme’s Forecasting Report, Atkins September 2011, as provided to 
the DfT with the NFHP BAFB submission. 

The version of the model used is the latest supplied to the DfT. 

4.2 Forecasting Approach Overview 

It is noted that the DfT advice provided in the answers to LSTF 
questions submitted is that the modelling of ‘soft’ measures will need to 
be undertaken in ‘creative’ ways. 

The approach for modelling the effects of the WEST measures has 
been through a set of highway matrix adjustments, based on the review 
of available as described in chapter 2.  Hence the mode shift impacts of 
the LSTF measures have been reflected in the matrix adjustments 
rather than via the demand model. 

Scheme impacts have not been modelled using the PT model and 
hence benefits to passenger journey times have not been identified. 

The main modelling scenarios are as follows: 

• Do Minimum: as per the NFHP Do Minimum scenario, but with 
matrices adjusted to reflect the impact of the Key Component 
measures.   

• Core scenario: developed from the WEST Do Minimum with 
matrices adjusted to reflect the impacts of the WEST project 
measures. 

Sensitivity scenarios have been undertaken as follows: 

• Low Growth: -2.5% for forecasts one year from the model base 
year, rising with the square root of the number of years to -15% 
for forecasts 36 years ahead, i.e. –6.61% for 2016 and –11.73% 
for 2031; 

• High Growth: +2.5% for forecasts one year from the model base 
year, rising with the square root of the number of years to +15% 
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for forecasts 36 years ahead, i.e. +6.61% for 2016 and +11.73% 
for 2031;  

• Reduced Impacts: assumes schemes have 25% less impact than 
assumed in the Core scenario; and 

• With the South Bristol Link (SBL) and NFHP Major Schemes.  

For each scenario the WEST measures have been assessed in relation 
to the corresponding Do Minimum scenario. 

4.3 Reference Case Demand 

The demand assumptions for the NFHP Core scenario are as 
documented in the NFHP Forecasting Report, Atkins September 2011.  
The development assumptions are contained in the Uncertainty Log. 

To form the Do Minimum for the WEST assessment the only 
adjustment that has been made to the NFHP Do Minimum scenario is 
to account for the Key Component measures that have been awarded 
DfT funding earlier this year. 

4.4 Matrix Segmentation 

The highway matrices are segmented as follows: 

• UC1: Commute & Other car trips: low income 

• UC2: Commute & Other car trips: medium income 

• UC3: Commute & Other car trips: high income 

• UC4: Employers’ business car trips 

• UC5: Light goods vehicles 

• UC6: Heavy goods vehicles 

Matrix adjustments have only been applied to UC1 to UC3 since the 
modelled measures primarily relate to non-business car trips. 

4.5 Demand Adjustment for WEST Measures 

The Do Minimum scenario includes adjustment of matrices to reflect 
the Key Component measures.  The Do Something scenario matrices 
have been produced through adjustment of the Do Minimum matrices 
to reflect the WEST measures.  The same approach has been used for 
both the Key Component and the WEST measures, applying the 
impacts identified in Table 3.1. 

The WEST impacts have been tested for the Core scenario in 2016 
and 2031.  In practice, it is expected that scheme benefits will ‘decay’ 
over time and will yield reduced benefits by 2031. The scheme benefits 
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have been adjusted to take our appraisal decay assumptions into 
account.  This is documented in the WEST Value for Money report. 

Due to decay of scheme benefits, sensitivity tests have only been 
modelled for 2016. 

Walk / cycle % increase identified from available evidence has been 
translated into vehicle % reduction based on current mode share on the 
basis that trips would transfer to walk and cycle from other modes in 
proportions consistent with current mode share of other modes.  The 
current mode share assumed for all trip purposes for the WEST area is 
as follows: 

Walk: 8% 

Cycle: 13% 

Bus: 8% 

Rail: 3% 

Single occupant car: 52% 

Multi occupant car: 16% 

These values are from the 2004 Greater Bristol Strategic Transport 
Study.  It should be noted that cycle mode share has increased since 
2004 and hence use of these values is conservative. 

Using these values a 4% increase in cycling and a 1.6% increase in 
walking corresponds to a 0.6% reduction in vehicle trips.  Hence, £10 
spent on walking / cycling measures is estimated to result in a 0.6% 
reduction in car trips. 

For information / engagement measures the evidence provides the 
annual saving in vehicle km’s linked to amount spent and number of 
car club vehicles.  Annualisation factors based on local count data have 
been applied to translate annual vehicle km’s to the corresponding 
vehicle km’s for the average weekday modelled time periods. 

Where the evidence identifies travel impacts related to monetary 
spend, the prices have been adjusted by RPI to a 2011 price base 
before calculating the WEST scheme impacts based on WEST scheme 
cost in 2011 prices.  For example, £40 (Nov 2009 prices) to achieve 
1000 vehicle km reduction has been adjusted to £43.95 in 2011 prices. 

The steps followed to implement the matrix adjustment process are: 

• Identify scheme costs (RPI-adjusted to 2011 prices) categorised 
under the following headings for each authority, as shown in 
Table 4.1 for WEST: 

- Walking and Cycling schemes 
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- Information Provision and Engagement 

- Public Transport 

- Car Clubs 

- Car Sharing 

- Electric Vehicles 

- Parking and Freight Management 

- Other 

• Identify total impact of measures based on applying evidence to 
total spend (or no. of car club vehicles) for each category to be 
modelled as follows: 

- total vehicle trips to be removed due to walk and cycle 
measures  

- total vehicle km’s to be removed due to information / 
engagement measures 

- total trips to be removed due to PT measures 

- total vehicle km’s to be removed due to car clubs 

• Identify model zones relating to each type of measure with 
different geographical focus as follows: 

- Employment areas 

- Key Commuter Routes 

- Urban areas 

- City / town centres 

- Rural areas 

- Area-wide 

• Apportion scheme costs to model zones for each type of measure 

• Apply trip adjustments for each category of measure, in proportion 
to the scheme spend per model zone for each category and UA 

• For walk / cycle measures only vehicle trips under 8km were 
removed from the matrices 

• To reflect impacts of information measures and car clubs, 
sufficient trips were removed from model zones in order to 
remove the correct quantum of vehicle km’s by taking into 
account distances between zonal pairs. 
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Table 4.1: scheme costs (2011 prices) 
Walk & 
Cycle 

measures

Info / 
engagement Car Clubs Car 

sharing
Electric 
vehicles Freight PT 

Infrastructure Other Total

Project Management & Evaluation 336£            188£             10£          35£        12£               8£             176£                8£           773£          
Area Travel Plans 1,010£         357£             9£            248£      -£              -£          529£                2£           2,155£       

Key Commuter Routes 6,674£         3,304£          300£        205£      -£              -£          5,254£             205£       15,942£     
Business Travel 23£              45£               11£          11£        441£             -£          -£                 -£       532£          

Rural Links and Hubs 585£            405£             45£          171£      -£              -£          217£                -£       1,423£       
Local Economic Activity in Urban Areas 3,374£         1,444£          75£          265£      -£              -£          572£                299£       6,030£       

Sustainable Travel in Key Centres 3,128£         -£              208£        -£       -£              606£         188£                290£       4,420£       
Move to Secondary School 1,595£         414£             -£         78£        -£              -£          28£                  110£       2,226£       
Access to Work and Skills 457£            558£             2£            70£        -£              -£          177£                -£       1,264£       

Universities 297£            269£             28£          44£        -£              -£          1,738£             -£       2,377£       
New Developments 213£            280£             80£          96£        -£              -£          781£                27£         1,477£       

Total 17,693£       7,264£          768£        1,224£   453£             614£         9,662£             941£       38,619£      
The resulting adjusted trip matrices were re-assigned to the G-BATS 
model to identify network impacts and provide inputs to other appraisal 
tools used, such as TUBA. 

The adjustments made to the matrices to account for the Key 
Component and WEST measures implemented are shown in Table 4.2 

Table 4.2 Modelling Scheme Impacts 

AM IP PM AM IP PM

Walk & Cycle Measures pcus 94 74 97 105 88 110
Info / Engagement pcus 1472 1337 1477 1419 1248 1421

Car Clubs pcus 0 0 0 0 0 0
PT Infrastructure & Service Support pcus 36 29 38 41 34 43

Total pcus 1601 1440 1612 1564 1370 1574

Walk & Cycle Measures pcus 773 612 801 870 728 911
Info / Engagement pcus 3101 2984 3328 2979 2760 3179

Car Clubs pcus 96 92 103 92 85 98
PT Infrastructure & Service Support pcus 77 61 80 87 73 91

Total pcus 4047 3750 4313 4029 3646 4280

WEST

Trips Removed Units 2016 2031

Do Minimum

 
Figures 4.1 and 4.2 show matrix reductions by zone across the 
modelled area for the AM and PM peak hours. 

Table 4.3 provides a check against evidence of aggregate impacts.   
This shows that the matrix adjustments undertaken are less than the 
impacts achieved in the Sustainable Travel Towns projects in terms of 
equivalent annual vehicle trip and vehicle distance reductions. 

Table 4.3 Check of Aggregate Impacts 

Source
Annual Spend 
per head (2011 

prices)

Annual % 
Reduction in 
Vehicle kms

Annual % 
Reduction in 

Car trips

The Effects of Smarter Choices in the 
Sustainable Travel Towns, DfT 2010  £              12.12 0.79% 1.55%

WEST 11.74£               0.52% 0.85%
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The provision of electric vehicles has no impact on the number of 
vehicles on the network, but would have an effect on the carbon 
emissions in the area.  Due to lack of directly applicable evidence, car 
sharing, freight and other measures, which together account for around 
8% of the total scheme cost, have not been accounted for in the 
modelling. 

While Bath and Weston-super-Mare are represented in the G-BATS 
model, only trips interacting with Bristol are included in the highway 
matrices, therefore outputs from the approach used do not take 
account of trips from those areas that do not interact with Bristol.  
Hence the estimation of LSTF benefits are conservative in this regard 
as some of the scheme corridors will not be represented in the 
modelling and the levels of congestion will not be fully reflected in Bath, 
Weston-super-Mare and Yate. 

4.6 Network Assumptions 

The central case Do Minimum network is as defined for the NFHP 
BAFB submission Do Minimum, which includes the Ashton-Vale to 
Temple Meads (AVTM) Major Scheme, but does not include the other 
West of England Major Schemes, i.e. SBL and  NFHP.  Details of the 
scheme assumptions in this scenario are documented in Do Minimum 
MSB Schemes and Sensitivity Tests, Atkins, September 2011. 

No changes have been made to the highway network to reflect 
implementation of WEST. 
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5 Do Minimum Results 
5.1 Introduction 

This chapter provides the results of the core scenario Do Minimum. 

5.2 Demand Response 

Table 5.1 shows demand for the Do Minimum scenario. 

Table 5.1:  Do Minimum Demand 

AM IP PM AM IP PM AM IP PM

Car pcus 116,035 80,503 126,707 124,291 88,164 136,022 140,377 105,950 155,552
LGV pcus 14,604 19,089 6,941 15,823 21,012 7,503 17,512 24,329 8,398
HGV pcus 29,883 29,488 18,478 32,623 31,999 20,353 41,125 39,914 26,051
Total pcus 160,521 129,081 152,127 172,737 141,175 163,877 199,014 170,193 190,002

Car pcus 7.1% 9.5% 7.4% 21.0% 31.6% 22.8%
LGV pcus 8.3% 10.1% 8.1% 19.9% 27.5% 21.0%
HGV pcus 9.2% 8.5% 10.1% 37.6% 35.4% 41.0%
Total pcus 7.6% 9.4% 7.7% 24.0% 31.9% 24.9%

Base / Do Minimum

% Change from Base

2009Mode Units 2016 2031

 

5.3 Model Convergence 

Table 5.2 shows convergence statistics for the Do Minimum scenario. 

Table 5.2:  Do Minimum Convergence Statistics 

AM IP PM AM IP PM

Convergence no. of loops 12 3 9 25 12 25
% Link Flows differing by <  5% % 98.9 98 98.8 99 98.5 98.9

 Wardrop Equilibrium % Gap Function % 0.028 0.025 0.029 0.033 0.026 0.028

2016Units 2031

Do Minimum

Convergence Statistics

 

5.4 Highway Network Performance 

Table 5.3 shows highway network statistics for the Do Minimum 
scenario. 

Table 5.3:  Do Minimum Highway Network Statistics 

AM IP PM AM IP PM

Total Network Travel Distance pcus kms/hr 4,190,218 3,275,510 4,320,591 4,994,624 4,145,933 5,176,146
Total Travel Time pcus hrs/hr 90,876 71,325 85,573 120,400 93,637 114,142
Average Speed kph 37 45 37 31 40 31

2016 2031Units

Do Minimum

Highway Network Statistics
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6 Core Scenario Results 
6.1 Introduction 

This chapter provides the results of the WEST core scenario 
assessment. 

6.2 Model Convergence 

Table 6.1 shows convergence statistics for the WEST core scenario. 

Table 6.1:  WEST Convergence Statistics 

AM IP PM AM IP PM

Convergence no. of loops 12 4 10 25 10 21
% Link Flows differing by <  5% % 98.9 98.4 98.6 99 99 98.7

 Wardrop Equilibrium % Gap Function % 0.027 0.024 0.023 0.065 0.03 0.027

2031

WEST

Convergence Statistics Units 2016

 

6.3 Highway Network Performance 

Table 6.2 shows highway network comparison statistics for the WEST 
core scenario. 

Table 6.2:  WEST Highway Network Comparison Statistics 

AM IP PM AM IP PM

Total Network Travel Distance pcus kms/hr 4,190,218 3,275,510 4,320,591 4,994,624 4,145,933 5,176,146
Total Travel Time pcus hrs/hr 90,876 71,325 85,573 120,400 93,637 114,142
Average Speed kph 37 45 37 31 40 31

Total Network Travel Distance pcus kms/hr 4,121,260 3,221,689 4,257,836 4,927,391 4,091,052 5,118,602
Total Travel Time pcus hrs/hr 88,032 70,016 82,915 115,920 91,856 110,073
Average Speed kph 38 46 39 32 41 32

Total Network Travel Distance pcus kms/hr -1.7% -1.7% -1.5% -1.4% -1.3% -1.1%
Total Travel Time pcus hrs/hr -3.2% -1.9% -3.2% -3.9% -1.9% -3.7%
Average Speed kph 3.8% 1.5% 3.5% 5.2% 1.9% 4.9%

% Change from Do Minimum

Units 2016 2031Highway Network Statistics

WEST

Do Minimum
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7 Sensitivity Test Forecasts 
7.1 Introduction 

A number of sensitivity tests have been undertaken as follows in line 
with DfT appraisal requirements: 

• Low growth: for this test WEST impacts have been tested in 
relation to a ‘low growth’ Do Minimum scenario 

• High growth: for this test WEST impacts have been tested in 
relation to a ‘high growth’ Do Minimum scenario 

• Reduced impacts: for this test reduced WEST impacts have been 
tested in relation to the Core scenario Do Minimum, assuming 
25% lower impacts of WEST measures 

• With major schemes: for this test WEST impacts have been 
tested in relation to a Do Minimum scenario that includes the 
NFHP and SBL major schemes. 

7.2 Demand Response 

Table 7.1 shows demand for the Core, High, Low and Major Scheme 
scenarios. 

Table 7.1:  Core, High, Low and Major Scheme Demand Scenarios 

AM IP PM AM IP PM AM IP PM AM IP PM

Car pcus 124,291 88,164 136,022 131,961 93,486 144,398 116,671 82,863 127,647 124,371 88,066 136,025
LGV pcus 15,823 21,012 7,503 16,789 22,274 7,962 14,865 19,756 7,044 15,848 20,994 7,504
HGV pcus 32,623 31,999 20,353 34,598 33,948 21,574 30,648 30,050 19,131 32,623 31,999 20,353
Total pcus 172,737 141,175 163,877 183,348 149,708 173,933 162,184 132,668 153,822 172,842 141,058 163,881

Car pcus 7,670 5,321 8,375 -7,620 -5,301 -8,376 80 -99 2
LGV pcus 965 1,262 459 -958 -1,257 -459 25 -19 2
HGV pcus 1,975 1,949 1,221 -1,975 -1,949 -1,221 0 0 0
Total pcus 10,611 8,532 10,056 -10,554 -8,507 -10,056 105 -117 4

Absolute Change from Core

LowMode Units Core High MSBC

2016 Do Minimum

 

7.3 Highway Network Performance 

Table 7.2 shows highway network comparison statistics for the Major 
schemes and Reduced Impact scenarios. 

Table 7.3 shows highway network comparison statistics for the Low 
and High growth scenarios.  
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Table 7.2:  Major Schemes and Reduced Impact Highway Statistics 

AM IP PM AM IP PM AM IP PM AM IP PM AM IP PM

Total Network Travel pcus kms/hr 4,190,218 3,275,510 4,320,591 4,121,260 3,221,689 4,257,836 4,138,339 3,235,182 4,273,596 4,191,479 3,270,812 4,319,755 4,122,153 3,217,100 4,256,767
Total Travel Time pcus hrs/hr 90,876 71,325 85,573 88,032 70,016 82,915 88,762 70,324 83,547 90,679 71,263 85,461 88,047 69,944 82,913
Average Speed kph 37 45 37 38 46 39 38 46 38 37 45 37 38 46 39

Total Network Travel pcus kms/hr -1.6% -1.6% -1.5% -1.2% -1.2% -1.1% -1.7% -1.6% -1.5%
Total Travel Time pcus hrs/hr -3.1% -1.8% -3.1% -2.3% -1.4% -2.4% -2.9% -1.9% -3.0%
Average Speed kph 4.0% 1.5% 3.6% 2.9% 1.2% 2.8% 3.4% 1.6% 3.3%

% Change from Do Minimum % Change from Do Minimum% Change from Do Minimum

MSBC

2016 Do Minimum 2016 WEST

Reduced Impact

2016 WEST

Mode Units Core

2016 Do Minimum 2016 WEST

 
 

Table 7.3:  Low/High Growth Highway Statistics 

 

AM IP PM AM IP PM AM IP PM AM IP PM

Total Network Travel pcus kms/hr 4,450,654 3,474,001 4,585,625 4,383,268 3,420,198 4,524,321 3,930,914 3,079,511 3,780,335 3,861,829 3,026,073 3,717,780
Total Travel Time pcus hrs/hr 101,843 76,951 95,841 98,158 75,466 92,409 82,101 66,114 81,906 79,864 64,901 79,808
Average Speed kph 33 44 34 35 45 35 39 46 40 41 47 41

Total Network Travel pcus kms/hr -1.5% -1.5% -1.3% -1.8% -1.7% -1.7%
Total Travel Time pcus hrs/hr -3.6% -1.9% -3.6% -2.7% -1.8% -2.6%
Average Speed kph 5.1% 1.8% 4.7% 2.9% 1.4% 2.7%

% Change from Do Minimum

Mode Units High

% Change from Do Minimum

Low

2016 Do Minimum 2016 WEST 2016 Do Minimum 2016 WEST
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8 Summary 
8.1 Summary 

The 2016 Core Scenario forecast results indicate travel time savings of 
1.5% to 1.7% and vehicle distance savings of 3.2% in the peak hours. 

Sensitivity test results do not show significant variations in network 
impacts from the Core Scenario. 

The modelling assessment undertaken does not capture full scheme 
benefits and hence is conservative for a number of reasons, as follows: 

• Improvements to PT passenger journey times not modelled 

• Conservative evidence of impacts applied 

• Some scheme measures not reflected in modelling, namely car 
sharing, freight, electric vehicles. 
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WEST Spend (£000s, 2011 prices)

Project Management and Evaluation Capital Revenue Capital Revenue Capital Revenue Capital Revenue Total
Project Management -£           151£            -£             282£            -£           283£          -£             716£            716£            
Evaluation -£           11£              -£             10£              -£           36£            -£             57£              57£              
Area Travel Plans
Employer Account Management -£           36£              -£             125£            -£           121£          -£             282£            282£            
On site Measures 79£            25£              137£            9£                132£          18£            349£            52£              401£            
Off site Infrastructure Cycling and Walking 75£            -£             192£            -£             176£          -£           443£            -£             443£            
Off site Infrastructure Public Transport -£           -£             -£             -£             -£           -£           -£             -£             -£             
New Public Transport/Demand Responsive Services 77£            134£            -£             160£            -£           154£          77£              448£            525£            
Sustainable Transport Field Team -£           60£              -£             70£              -£           67£            -£             197£            197£            
Promotions, Marketing and Incentives 29£            77£              23£              85£              22£            72£            74£              234£            308£            
Sub Total 259£          332£            353£            450£            330£         431£         942£           1,213£        2,155£        
Key Commuter Routes
Engagement with Employers 5£              112£            5£                183£            4£              176£          14£              470£            484£            
Market Research -£           -£             -£             -£             -£           -£           -£             -£             -£             
Sustainable Transport Field Team -£           29£              -£             81£              -£           77£            -£             187£            187£            
Strategic Routes for Walking and Cycling 815£          85£              1,628£         23£              3,010£       -£           5,453£         108£            5,561£         
Bus Improvement Measures 618£          1,041£         1,163£         1,901£         374£          1,624£       2,155£         4,566£         6,721£         
Promotions/Marketing -£           495£            -£             712£            -£           615£          -£             1,822£         1,822£         
Communications Strategy -£           96£              -£             96£              -£           22£            -£             214£            214£            
New technology -£           -£             -£             37£              -£           70£            -£             107£            107£            
Network Management Measures 300£          177£            92£              97£              88£            93£            480£            367£            847£            
Sub Total 1,739£       2,034£         2,887£         3,128£         3,476£      2,678£      8,102£        7,840£        15,942£      
Business Travel
Electric Vehicle Charging Infrastructure 146£          21£              101£            32£              88£            30£            335£            83£              419£            
Go-Low approach -£           24£              -£             46£              -£           44£            -£             114£            114£            
Working with businesses -£           -£             -£             -£             -£           -£           -£             -£             -£             
Sub Total 146£          45£              101£            77£              88£           74£           335£           197£           532£           
Rural Links and Hubs
Community Engagement -£           52£              -£             73£              -£           70£            -£             195£            195£            
Danger Reduction 19£            -£             27£              -£             26£            -£           73£              -£             73£              
Research, Promotions and Communication -£           33£              -£             103£            -£           99£            -£             236£            236£            
Active Neighbourhood Fund 124£          29£              192£            87£              185£          106£          502£            221£            723£            
Car Sharing and Car Clubs -£           10£              -£             9£                -£           9£              -£             28£              28£              
Wheels to Work -£           10£              7£                11£              -£           11£            7£                31£              38£              
Community Transport -£           57£              -£             37£              -£           35£            -£             129£            129£            
Sub Total 144£          190£            227£            321£            211£         330£         582£           841£           1,423£        
Local Economic Activity in Urban Areas
Community Engagement -£           137£            -£             191£            -£           158£          -£             487£            487£            
Danger Reduction 479£          14£              606£            14£              583£          13£            1,669£         41£              1,710£         
Research, Promotions and Communication 48£            81£              46£              73£              44£            66£            138£            221£            358£            
Sustainable Transport Infrastructure - Vibrant Streets 191£          10£              353£            18£              374£          18£            918£            45£              964£            
Active Neighbourhood Fund 587£          -£             554£            476£            352£          528£          1,493£         1,004£         2,497£         
Car Clubs -£           5£                -£             5£                -£           4£              -£             14£              14£              
Sub Total 1,305£       247£            1,559£         777£            1,353£      788£         4,217£        1,812£        6,030£        
Sustainable Travel in Key Centres
Public Realm 748£          -£             620£            -£             566£          -£           1,934£         -£             1,934£         
Way Finding -£           -£             46£              -£             44£            -£           90£              -£             90£              
Cycling and Walking Infrastructure 167£          24£              266£            23£              608£          22£            1,041£         69£              1,109£         
UTMC Parking Management 244£          -£             23£              -£             -£           -£           267£            -£             267£            
Freight -£           197£            -£             231£            -£           178£          -£             606£            606£            
Interchanges 53£            27£              92£              102£            44£            97£            188£            226£            414£            
Sub Total 1,212£       248£            1,046£         355£            1,262£      297£         3,520£        900£           4,420£        
Move to Secondary School
Sustainable Transport Promotion -£           87£              -£             156£            -£           150£          -£             394£            394£            
Promotions, Events, Initiatives 33£            211£            32£              265£            31£            254£          96£              731£            827£            
Back up Bikeability, Facilities, Pedestrian Training -£           132£            -£             131£            -£           126£          -£             389£            389£            
Links to School/Safer Routes to School 167£          20£              188£            33£              176£          32£            531£            85£              616£            
Sub Total 201£          451£            220£            585£            207£         562£         628£           1,598£        2,226£        
Access to Work and Skills
Job Centre/Training Providers/Colleges -£           77£              -£             113£            -£           109£          -£             299£            299£            
PT Incentives -£           14£              -£             96£              -£           92£            -£             203£            203£            
Wheels to Work 53£            53£              58£              80£              48£            77£            159£            209£            368£            
Promotion -£           -£             -£             30£              -£           29£            -£             59£              59£              
Infrastructure improvements -£           -£             46£              -£             44£            -£           90£              -£             90£              
Life Course Approach - Pre-Licence Holders -£           60£              -£             88£              -£           98£            -£             246£            246£            
Sub Total 53£            204£            103£            407£            92£           405£         249£           1,016£        1,264£        
Universities
Project officer -£           33£              -£             75£              -£           72£            -£             180£            180£            
Students to Travel More Sustainably -£           24£              9£                14£              9£              4£              18£              42£              60£              
Extending U-Link -£           220£            -£             788£            -£           731£          -£             1,738£         1,738£         
Wider Public Use of Services -£           -£             -£             -£             -£           -£           -£             -£             -£             
Marketing and Promotions 33£            33£              32£              68£              31£            65£            96£              165£            262£            
Specific Iniatives 14£            14£              23£              18£              35£            18£            72£              50£              123£            
Car Clubs Younger Members -£           5£                -£             5£                -£           4£              -£             14£              14£              
Sub Total 48£            328£            64£              967£            75£           895£         187£           2,190£        2,377£        
New Developments
Project Officer -£           47£              -£             34£              -£           33£            -£             113£            113£            
Targetted Marketing and Promotion 133£          103£            -£             148£            -£           140£          133£            392£            525£            
Car Clubs -£           57£              -£             -£             -£           -£           -£             57£              57£              
Telecentres/Hubs -£           -£             -£             -£             -£           -£           -£             -£             -£             
Accelerated PT Delivery Fund -£           342£            -£             440£            -£           -£           -£             781£            781£            
Sub Total 133£          549£            -£            622£            -£          173£         133£           1,344£        1,477£        

TOTAL 5,240£       4,791£         6,559£         7,981£         7,095£       6,952£       18,895£       19,724£       38,619£       

12/13 13/14 14/15 Total Large Project
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Scheme Type Evidence Evidence Source

The average investment across the sites was £10/head/year over the period (2006 to 2009) to achieve the average 4% annual increase in cycling trips.  Information was 
not gathered on where the trips how the trips were generated, new or transferred from other modes.

Cycling demonstration Towns 
Sloman et al, 2009

Using figures from the Active People Survey, the proportion of adult residents of the local authorities with Cycling Demonstration Towns cycling for at least 30 
minutes once or more per month increased from 11.8% in 2006 to 15.1% in 2008, an increase of 3.3%-points or 28%. Meanwhile, the proportion of adult residents of 
the six towns who cycled regularly (that is, for at least 30 minutes 12 times or more per month) increased from 2.6% in 2006 to 3.5% in 2008, an increase of 0.9%-
points or 37%.

Cycling demonstration Towns 
Sloman et al, 2009

The Towns received £500k per year (approx £5 per head) from DfT. Total investment was £10 per head Cycling demonstration Towns 
Sloman et al, 2009

Cycling/: One off cost of saving 1000 car kms in the first year is: £480(Adult Cycle Training, p7 t3)/£520(Bike It, p11 t7) Soft Measures-Hard Facts, 2011

Walking: One off cost of saving 1000 car kms in the first year is: £740(health p8 t4)/£69(Information Packs p9 t5)/£565 (Walking to Work p13 t9)/£400(Workplace 
Challenge p14 t10).

Soft Measures-Hard Facts, 2011

The number of cycle trips per head grew substantially by 26%-30%. cycle trips declined in medium-sized towns elsewhere. (4.7% per year) The Effects of Smarter Choices 
Programmes in the Sustainable 
Travel Towns, 2010

The number of walking trips per head grew substantially, by 10%-13%, compared to a national decline in similar towns.  (1.9% per year) The Effects of Smarter Choices 
Programmes in the Sustainable 
Travel Towns, 2010

BCC and SGC spent £22.8M over 2.5 year. Spend per head was £16 per annum. Greater Bristol Cycling City End 
of Project Report June 2011

The C2W mode share increased from 6.7% (2007) to 9.8% (2010) i.e. a 46% increase (16.3% per year) Greater Bristol Cycling City End 
of Project Report June 2011

Information Provision The change in average vehicle kilometres per corridor, due to information measures was calculated as £0.04 per km. (£40 per 1000km 2009 
prices)

The Effects of Smarter Choices 
Programmes in the Sustainable 
Travel Towns, 2010

PTP typically see between 2 to 7% reductions in car distance. Soft Measures-Hard Facts, 2011 

The cost of reducing 1000 car kms (625 car miles) ranges from £20 for large scale projects engaging with up to 25,000 households, to up to £130 for smaller projects
reaching around 1,500 households.

Soft Measures-Hard Facts, 2011 

Sustrans PTP projects have delivered an average reduction in car distance of 11.6%.   Average increases in Walking of 15% and cycling of 35%. Soft Measures-Hard Facts, 2011 

School travel plans cut school traffic by 8-15%
Personalized Travel Plans report reductions of 7-15% in urban areas
Reduce car driver trips by 11%
£0.02 to £0.13 for each vehicle km (Or saving of £20 to £130 saving per 1000 car kms) (£20 for Large Scale Projects over 250k households)

The total cost of the scheme: £70 million.  5% increase in PT trips / 0.5% decrease in car trips Greater Bristol Bus Network 
MSBC  Update to Forecasting 
Report

PT Info increases bus use by 1.5-5% Smarter Choices, Changing the 
Way We Travel, 2004

Bus trips per person grew substantially, by 10%-22%, compared with a national fall of 0.5% in medium-sized towns. The Effects of Smarter Choices 
Programmes in the Sustainable 
Travel Towns, 2010

A car club vehicle ‘removes’ 20 private cars (i.e. privately owned cars being sold). Each Car club member drives around 5000 miles less than a car owner. This
amounts to a saving of 100,000 miles per car club vehicle.

Soft Measures-Hard Facts, 2011

Average BCR is very high 72:1 Soft Measures-Hard Facts, 2011

It can be expected that the overall reduction in travel, in an urban area over 10 years, will be, in the peak periods of between 5% to 21% (off peak 3 to 13%)
depending on the intensity of the soft measures scenario.
The public expenditure cost of achieving reduced car use by soft measures, on average, is estimated at about 1.5 pence per car kilometre, i.e. £15 for removing each
1000 vehicle kilometres of traffic.
Car driver trips by residents fell by 9% per person and distance by 5-7% between 2004 to 2009. Compared to only a 1% fall in similar towns over the same period.
(1.6% annual decrease in car driver trips) Bus use rose by 10-22% compared with a national fall of 0.5% in similar towns. Cycling / Walking trips per person grew by
26-30% / 10-13% respectively compared to a slight decline in similar towns. (4.7% cycling / 1.9% walking annual increase)
The public expenditure cost of achieving reduced car use by the smarter choice programme was £11 per person per year and was on average, estimated at about 4
pence (Nov 2009 prices) per car kilometre, i.e. £40 for removing each 1000 vehicle kilometres of traffic. The benefit cost ratio is of the order of 4.5.
Three medium-sized, towns were selected under competition, as Sustainable Travel Towns’, implementing a 5 year programme of transport behaviour change
measures. Taken together they spent £15 million, of which £10 million was from the Department for Transport. Spend was £10 per person per year. (£11 November
2009 prices) Population: Darlington 100k, Peterborough 137k, Worcester 100k.
Sustained reductions in Car distance travelled between 2% to 11%.
Car driver trips per resident of the three towns taken together fell by 9% between 2004 and 2008, whilst car driver distance per resident fell by 5-7%. National trends 
in similar sized towns during the same period showed a reduction of only 1.2% in trips and 0.9% in distance. Reductions were more marked in inner areas than outer 
areas.
Journeys that showed the largest percentage reduction in distance travelled as a car driver were education (25%), work related business (14%) and leisure (12%). 
However as education trips accounted for only a small proportion of total overall distance, the largest contribution to the reduction in total car driver distance came 
from leisure (45% of miles reduced), shopping (30%) and work related business (21%).
Bus trips per resident increased by 10-22% compared to a national decline of 0.5% in the same period in similar sized towns.
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