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1 Introduction 

1.1 Location and Scheme Background 

1.1.1 The Western Corridor (defined as the A380 and A3022) is one of two 
principal routes running north-south through the “Bay”, from Newton Abbot in 
the north to Brixham in the south via Torquay and Paignton. A location plan 
is given in Diagram 1. 

 

Diagram 1: Location Plan 
 

1.1.2 Proposals for a scheme on the Western Corridor have been submitted to the 
Heart of the South West Local Transport Body (HotSW LTB) in the form of 
an mEast submission. It was subsequently selected as a scheme to be 
prioritised for the initial tranche of funding from the Department for Transport 
(DfT). The scheme is expected to receive funding from the LTB of £7.3m, 
subject to a compliant Business Case document being submitted. The 
location of the scheme improvements are shown in Figure 1. 
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1.2 Other Reports 

1.2.1 This report forms part of a family of documents which support the Value for 
Money (VfM) assessment of the Western Corridor scheme. The reports (in 
chronological order) are as follows: 

• Option Assessment Report – identifies the need for the scheme, its 
objectives and the process for generating options. Also provided is the 
methodology for assessing alternatives and the recommendations on the 
scheme(s) to be taken forward to detailed appraisal. 

• Appraisal Specification Report - compiled to inform decision makers and 
stakeholders on how the economic, social, environmental and operational 
assessments will be undertaken and how they will be supported by the 
traffic modelling, taking account of budgetary, programme and 
environmental constraints. 

• Report of Surveys – details the collection and analysis of all data 
supporting the study. 

• Local Model Validation Report – provides the methodology and results for 
construction of the base year traffic model. 

• Forecasting Report – documents the methodology and results of the 
future year traffic forecasts. 

• Economic Assessment Report – details the approach taken to assess the 
monetised costs and benefits of the scheme. Benefits will include 
Transport Economic Efficiency (TEE) during construction, maintenance 
and under typical conditions; also reliability and accidents. Costs include 
those associated with construction and maintenance. 

• AST Report – The methodology for completing the AST tables and the 
source for all entries. This will also include an analysis of Social and 
Distributional Impacts (SDIs). 

 

1.2.2 Structure of the Report 

1.2.3 This report documents the development of the forecast year models for the 
Torbay Western Corridor traffic model. The report is structured as follows: 

• Section 2: Economic Assessment Overview 

• Section 3: Transport Economic Efficiency 

• Section 4: Social and Distributional Impacts 

• Section 5: Accidents 

• Section 6: Reliability 

• Section 7: Greenhouse Gases 

• Section 8: Physical Activity 

• Section 9: Public Accounts 

• Section 10: High and Low Growth ScenariosHigh and Low Growth 
Scenarios 

• Section 11: Summary and Conclusion 
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2 Economic Assessment Overview 

2.1 Introduction 

2.1.1 As part of Torbay Council’s work to support the submission of a Business 
Case for the Torbay Western Corridor, the development of a highway traffic 
model is required. This report builds upon the development of the 2013 base 
year model as documented in the Torbay Western Corridor Local Model 
Validation Report (LMVR) (document reference: B2305028/R/0003) and the 
forecast models as documented in the Torbay Western Corridor Forecasting 
Report (document reference B2305028/R/0004). 

2.2 Study Area 

2.2.1 The study area for Torbay Western Corridor model is provided in Figure 2.  
This consists of a detailed study area containing the Western Corridor and 
the principal road network within Torbay. 

2.3 Elements of Economic Assessment 

2.3.1 The economic assessment methodology in this study followed the guidelines 
laid down in the Web Transport Analysis Guidance (WebTAG) and the 
Design Manual for Roads and Bridges (DMRB) for traffic models. TUBA 
(Transport User Benefit Analysis) was used to calculate the costs and 
benefits resulting from time savings and changes in vehicle operating costs 
between the Do Minimum and Do Something scenarios.  

2.3.2 COBALT (Cost and Benefit to Accidents – Light Touch) was used to assess 
changes in accidents as a result of the scheme.  

2.3.3 For this study, TUBA version 1.9.3 has been used to determine the travel 
time and vehicle operating cost (VOC) benefits resulting from the 
implementation of the scheme. TUBA takes outputs from the validated 
highway assignment models (time, distance and trip matrices) and calculates 
the time and VOC savings compared with the Do Minimum scenario. TUBA 
considers the costs and benefits on a network-wide basis rather than on a 
link and junction basis. 

2.4 Growth Scenarios 

2.4.1 During forecasting, three growth scenarios were formulated. The first, the 
core scenario, is a central estimate of the most likely economic impact of the 
scheme. The other forecasts gave an upper and lower bound of forecast 
growth across the study area in light of uncertainties relating to development 
and background growth. Economic analyses have been completed for each 
of these scenarios and the results are provided in this report. 

2.5 Assumptions 

2.5.1 The first full year after the opening of the scheme will be 2017 so this will be 
modelled, along with 2032 which is 15 years after opening. All economic 
values have been taken from the default TUBA economics file. 
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3 Transport Economic Efficiency 

3.1 Methodology 

3.1.1 In order to represent a full year from the three hourly assignment models (as 
developed in the base model), annualisation factors are applied to extend the 
modelled hours across the peak periods. 

3.1.2 The TUBA assessments have included the following annualisation factors, 
based on 253 working days within a year: 

• 253 hours of the AM peak hour model (1 per day) 

• 1518 hours of the average IP hour (6 per day) 

• 506 hours of the PM hour model (2 per day) 

 
3.1.3 As detailed modelling outputs for the off-peak (19:00 – 07:00), weekends and 

bank holidays were not available for this study, these periods were not 
included in the TUBA analysis. This means that the actual benefits are likely 
to be greater than those calculated in this analysis. 

3.2 Assessment Inputs 

3.2.1 Seven user classes have been defined in TUBA to cover the range of modes 
and trip purposes included in the SATURN model. Given that there are more 
user classes in TUBA than in the SATURN model, the SATURN vehicle 
matrices were split up using the proportions calculated from the Roadside 
Interview (RSI) survey on the A3022 Brixham Road (October 2013). These 
are summarised in Table 1Table 1 below. 

 

Table 1: TUBA User classes 

3.2.2 Time matrices were factored from seconds into hours by multiplying each 
matrix by 0.00028 (1/3600). Distance matrices were factored from metres 
into kilometres by multiplying each matrix by 0.001 (1/1000). No factor was 
applied to the vehicle matrices other than those given in Table 1Table 1. 

 

3.3 TUBA Warnings 

3.3.1 The TUBA model output file was analysed for all warnings found in the 
model. A number of minor network changes were made to correct the main 
warnings found. Changes in the network included:  



 

 

06 Economics Report - Text.doc  P a g e  | 9      

• Changes of saturation flow on both links and at junctions 

• Changes to signal timings  

• Minor changes to node parameters to improve model performance (e.g. 
GAPR1 at roundabouts). 

 
3.3.2 Once the key warnings had been addressed, the significance of the 

remaining warnings (6,189 warnings) was assessed. Using the output file, 
trips for O-D pairs where a warning was reported were set to zero. A total of 
0.8% in 2017 and 0.6% in 2032 of all trips were removed across the 
modelled time periods. This meant all warnings were removed from the 
model and a new set of results yielded. The results of this alternative model 
are given in Table 2.  

 

Table 2: Warnings Summary Table 

 
3.3.3 It was found that there was a negligible difference (-4.0%) in the present 

value of benefits and hence the remaining warnings were considered 
insignificant.  Whilst an assessment has been completed with warnings 
removed, it should be noted that the results are reported from the full TUBA 
model. The remaining warnings are not considered to be erroneous, for the 
most part they are generated by a small number of O-D movements with 
short trip lengths, where the impact of the scheme is greatest in relative 
terms. 

3.4 Sectored User benefits  

3.4.1 The user benefits were assessed on a sector basis across the day (using the 
annualisation factors given in paragraph 3.1.2) to show which areas of the 
model were benefitting most from the scheme. Table 3 shows the resulting 
benefits as a proportion of the overall benefits for 2017. 

                                                
1
 The minimum gap accepted by a vehicle which gives way at an entry to a roundabout 
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Table 3: 2017 User Benefits 

 
3.4.2 Table 3 shows that the majority of benefits are for trips travelling from 

Paignton and the south of the study area.  This is expected because these 
people are closest to the scheme so it has more of an impact on them. 

3.4.3 Table 4 shows the resulting benefits as a proportion of the overall benefits in 
2032. 

 

 

Table 4: 2032 User Benefits 

 
3.4.4 Table 4 shows a similar pattern to Table 3, with benefits accumulated by trips 

travelling to / from Paignton and the south of the study area. Some small 
negative values have occurred due to reassignment in the model and 
localised delays in areas away from the scheme. 

3.5 60 Year Appraisal Results 

3.5.1 A summary of the Transport Economic Efficiency (TEE) results is provided in 
Table 5. 
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Table 5: TEE Benefits (£,000s) 60 Year Appraisal 

 
3.5.2 The analysis shows that the majority of benefits are attributed to business 

users. This result is considered realistic given the large number of 
employment sites in the vicinity of the scheme. 

3.5.3 Travel time results have further been disaggregated by TUBA by time 
savings. These figures are included in the Appraisal Summary Table (AST) 
and are also provided in Table 6. 

 

Table 6: Disaggregated Travel Time Savings (£,000s) 

 
3.5.4 The results show that the majority of benefits arise from modest journey time 

savings, with only a small number of savings in the greater-than-five minute 
category. 

3.6 Construction Impacts 

3.6.1 An alternative set of highway assignment models and a TUBA model have 
been created to assess the impact of construction on the model network. A 
maintenance network has been built in SATURN which imposed a temporary 
speed (30 mph) limit over the length of the scheme in all time periods. The 
outputs of this model have been fed into a TUBA model which has been 
specified identically to the 60 year appraisal model, except the appraisal 
period runs from 2015 to 2017. The construction model has been compared 
against the Do Minimum network using 2017 flows only. TEE Benefits for the 
construction period are provided in Table 7 and disaggregate travel time 
savings are provided in Table 8. 

 

Table 7: TEE Benefits (£,000s) During Construction 
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Table 8: Disaggregated Travel Time Savings (£,000s) Construction 

 
3.6.2 The construction regime introduces delays to users of the Western Corridor 

and the wider modelled area. Consequently a user cost of £0.657m has been 
calculated by TUBA. Some benefits are seen due to reduced flows on the 
Western Corridor which facilities access onto the route from some side 
roads. 

3.7 Summary 

3.7.1 The total TEE benefits and disaggregated travel time savings are provided in 
Table 9 and Table 10 respectively.  

 

Table 9: TEE Benefits (£,000s) Total 

 

Table 10: Disaggregated Travel Time Savings (£,000s) Total 
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4 Social and Distributional Impacts 

4.1 Introduction  

4.1.1 This section describes the approach undertaken for the full appraisal of 
social and distributional impacts (SDIs) for the Western Corridor scheme. It 
also presents the results of the assessment.  

4.1.2 The SDI assessment has used guidance as described in WebTAG Unit A4. 
This report sets out the assessment process, following steps 0 to 5 as set out 
in WebTAG. 

4.2 Overall Impact Area  

4.2.1 In terms of an overall impact area, analysis of time based costs and vehicle 
operating costs for transport users in the internal zones have been 
considered during SDI analysis. 

4.3 Assessment of SDIs 

4.3.1 Model zone boundaries and Census Lower Super Output Areas (LSOAs) 
have been overlaid and merged to create a new disaggregate zone system 
(dzones). Each dzone has been assigned properties as follows: 

• income based on the LSOA in which it falls; 

• population based on the proportion (by area) of the LSOA it constitutes; 
and 

• benefits based on the proportion (by area) of the zone it constitutes. 

 
4.3.2 Benefits have been assigned separately to each dzone for business users, 

and commuter and other users. 

4.3.3 Each dzone has been ranked and allocated to one of five income groups 
(group 1 = low income and group 5 = high income). Table 11 and Table 12 
summarise the distribution of benefits.  

 

 

Table 11: Business benefits by LSOA 
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Table 12: Commute and Other Benefits by LSOA 

 
4.3.4 It can be seen that all income groups benefit from the scheme, and benefits 

are weighted to the two lowest income groups. This is due to the low salaries 
and relative levels of deprivation experienced within the Torbay area. 
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5 Accidents 

5.1 Methodology 

5.1.1 COBALT (Cost and Benefit to Accidents – Light Touch) was used to assess 
changes in accidents as a result of the Western Corridor Scheme.  

5.1.2 The COBALT assessment was focused around the Western Corridor. The 
flows outside this area do not change considerably as a result of the scheme 
and are therefore not included in the assessment. The COBALT network can 
be seen in Diagram 2Diagram 2. 

 

 

Diagram 2: COBALT Network 
 

5.2 Network structure  

5.2.1 The network used for the COBALT analysis consisted of the routes where 
flows were expected to be impacted by the scheme. 

5.3 Accidents Rates 

5.3.1 Default accident data from DMRB has been entered into the model for each 
link. Where appropriate accident rates have been adjusted where the 
carriageway standard has changed. 

5.4 Derivation of Flows  

5.4.1 The total 12 hour flows were calculated using factors derived from ATC 
counters in the vicinity of the scheme (i.e. on the Western Corridor). Traffic 
flows have been specified for both 2017 and 2032. 

COBA Network 
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5.4.2 Traffic growth has been specified from 2013 to 2017 and 2032 using the 
highway assignment model outputs. Predicted flows for the AM peak, 
interpeak and PM peak were exported from the SATURN model for use in 
the COBALT assessment.  

5.5 Results  

5.5.1 The COBALT output indicates that the total number of accidents saved by 
the scheme over 60 years would be 17.6, representing a saving of £2.013m. 

5.5.2 The COBALT assessment suggests that the scheme also stands to save 0.1 
fatal casualties and 23.4 serious casualties. The scheme is predicted to lead 
to a rise of 118.3 slight casualties due to traffic assigned onto routes with 
different severity ratios (i.e. more slight accidents, but fewer serious and fatal 
accidents). 
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6 Reliability 

6.1 Methodology 

6.1.1 Reliability has been assessed in line with WebTAG Unit A1.3 using the 
following relationships: 

VOT
TT

Benefit
ijij

ij ××











 +
∆−= ∑ 8.0

2

12

σ  

where: 

( ) ( )( ) 41.1
02.2

1
02.2

2
0018.0

−
−=∆ ijij dtt

ijij
σ  

VOT = value of time 
T = number of trips (1 = before improvement, 2 = after improvement) 
t = journey time (s) (1 = before improvement, 2 = after improvement) 
d = distance (km) 
i, j = subscript denoting quantity from zone i to zone j 

 

6.2 Assessment Inputs 

6.2.1 The matrices developed as inputs for the TUBA model have been reused for 
the reliability assessment. Benefits have been calculated in a consistent 
manner with TUBA as follows: 

• calculated directly for 2017 and 2032, interpolated for intermediate years 
and assumed fixed for 2032 and beyond; 

• discounted at 3.5% for the first 30 years and at 3% thereafter; 

• WebTAG compliant values of time by userclass applied throughout the 
appraisal. 

 

6.3 Assessment Results 

6.3.1 The assessment has yielded a total reliability saving of £3.434m 
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7 Greenhouse Gases 

7.1 Methodology 

7.1.1 Greenhouse gases have been calculated using the TUBA model over the 60 
year appraisal period and during construction. 

7.2 Assessment Results 

7.2.1 The assessment has calculated a drop in greenhouse gases due to more 
efficient journeys and reduced fuel consumption. This has resulted in a 
carbon saving of £0.382m. 
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8 Physical Activity 

8.1 Assessment Methodology 

8.1.1 The current number of cyclists on the Western Corridor has been estimated 
using a cycle counter at Roselands Drive, using 2012 cycle flows. These 
numbers have been fed into the World Health Organisations (WHO) Health 
Economic Assessment Tool (HEAT). 

8.2 Base and Forecast Cycle Flows 

8.2.1 Current cycle flows at the Roselands Drive counter are 75 cyclists per day. 
Due to the improvements to cycling facilities on the Western Corridor, it has 
been assumed that the number of cyclists would increase linearly over 10 
years to from 75 to 125. This is considered a conservative estimate given the 
level of improvement delivered as part of the scheme. 

8.3 HEAT Inputs 

8.3.1 The following has been assumed: 

• Each cyclist cycles 3km per day, across the year; 

• The value of a life is £1,631,929 based on the DfT WebTAG: TAG data 
book; 

• Benefits accrued over a 50 year appraisal (the maximum allowed in 
HEAT); 

• Benefits discounted at 3.5% over the appraisal period. 

 

8.4 Assessment Results 

8.4.1 The Heat tool has predicted a total benefit of £0.750m of health benefits over 
50 years. 
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9 Public Accounts 

9.1 Overview 

9.1.1 Costs for the scheme and timing for the expenditure have been included in 
the TUBA model, which has manipulated costs and converted them to the 
standard DfT base year (2010). 

9.2 Manipulation of Scheme Cost Estimate  

9.2.1 The estimates for the cost of the proposed scheme were derived in 
consultation with the Torbay Council highway design team. The final costs of 
the scheme are £8.794m (LTB / local government) and £3.406m (developer). 
These costs have been broken down and manipulated as indicated in Table 
13. All costs were assumed to be in Q1 2014 prices. 

 

Table 13: Treatment of Costs (£m) 

QCE = Quantified Cost Estimate, OB = Optimism Bias 
 

9.3 Expenditure Profile 

9.3.1 The profile of expenditure accompanying the final costs has also been 
incorporated into the TUBA model. The profile used is given in Table 14. It 
can be seen that most construction expenditure occurs in 2015/16. 

 

 

Table 14: TUBA Input Cost Profile 
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9.4 Broad Transport Budget 

9.4.1 TUBA uses the input costs and expenditure profiles to calculate costs in 
2010 prices and in the 2010 base year. This is a two-stage process which 
involves the following: 

• convert costs to 2010 prices through application of Retail Price Index 
(RPI) factors 

• discount costs to 2010 by applying a discount factor of 3.5% per annum. 

 
9.4.2 The resulting costs as calculated by TUBA are £9.744m. 

9.5 Wider Transport Budget 

9.5.1 TUBA also calculates the implications of changes to vehicle operating costs 
as brought about by the scheme, which in turn lead to changes in tax 
revenues for central government (e.g. less fuel consumed and less fuel duty 
paid). 

9.5.2 For the Western Corridor scheme, a loss of central government revenue of 
£0.885m has been calculated over 60 years and a gain of £0.024m of central 
government revenue has been calculated during construction. The total net 
loss in revenue is £0.861m (treated as a benefit to consumers). 
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10 High and Low Growth Scenarios 

10.1 Assessment Methodology 

10.1.1 Separate TUBA models have been created which use the outputs of the High 
and Low growth highway assignment models. These models have generated 
two alternative sets of economic results. Whilst the core models should be 
considered to represent the most likely outcome from the scheme, the high 
and low growth scenarios should be considered to provide realistic upper 
and lower bounds for the economic worth of the schemes. 

10.2 Transport Economic Efficiency 

10.2.1 A summary of the TEE benefits under high and low growth are given in Table 
15. The results clearly show that under high growth, due to increased 
congestion in the network and particularly on the Western Corridor, the 
benefits of the scheme are significantly increased. Conversely, under low 
growth and due to reduced congestion, the benefits fall. 

 

Table 15: TEE Benefits (£000s) for High and Low Growth (60 Years) 

 

10.3 Accidents 

10.3.1 Given the small overall benefits in the core scenario calculated due to 
changes in accidents and the similarly small changes in traffic flows on the 
Western Corridor, no alternative assessment has been made of accidents. 
Final results for the scheme under high and low growth are therefore 
reported with accident benefits calculated as per the core growth scenario. 

10.4 Delays During Construction 

10.4.1 Delays during construction have been calculated for both the high and low 
growth scenarios. The results are given in Table 16. 
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Table 16: TEE Benefits (£000s) for High and Low Growth (Construction) 

 

10.5 Greenhouse Gases 

10.5.1 A total benefit of £0.492m under high growth and £0.229m for low growth 
have been calculated for greenhouse gases over a 60 year appraisal and 
during construction. 

10.6 Broad Transport Budget 

10.6.1 In each growth scenario the costs of the scheme remain unchanged and 
therefore the cost used in the economic evaluation in all cases is £9.744m. 

10.7 Wider Public Finances 

10.7.1 Changes in vehicle operating costs under high and low growth scenarios 
lead to changes in indirect taxation. Hence alternative values for wider public 
finances have been calculated, these are £1.092m under high growth and 
£0.524m  under low growth. 
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11 Summary and Conclusion 

11.1 Analysis of Monetised Costs 

11.1.1 The total Present Value of Costs (PVC) of the scheme has been calculated 
at £9.744m. 

11.2 Analysis of Monetised Benefits 

11.2.1 A summary of scheme benefits are given below: 

• £50.362m of TEE benefits 

• -£0.861m of Wider Public Finances (i.e. loss of central government 
revenue); 

• £2.013m of accident benefits;  

• £0.750m of physical activity benefits; and 

• £0.382m of carbon benefits. 

 
11.2.2 The total Present Value of Benefits (PVB) is £54.368m (2010 prices, 

discounted to 2010). The PVB could be as high as £62.798m or as low as 
£29.630m, based on the uncertainty identified during forecasting. 

11.3 Benefit to Cost Ratio 

11.3.1 Using the ratio of PVB to PVC a Benefit to Cost ratio (BCR) of 5.58 has been 
calculated. This suggests the scheme represents excellent value for money, 
with over £5.50 returned for every £1.00 of investment. This could potentially 
rise to 6.44 under high growth or reduce to 3.04 if certain growth does not 
come forward. In the low growth scenario the scheme represents good value 
for money, though it should be noted that this scenario is considered 
extremely pessimistic. These BCRs do not include benefits relating to 
reliability, with these included the core BCR increases to 5.93. 
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12 Glossary 

AADT Annual Average Daily Traffic 

ATC Automatic Traffic Counter 

COBALT Cost Benefit Analysis Light Touch 

DCC Devon County Council 

DfT Department for Transport 

HGV Heavy Goods Vehicle 

ITA Independent Technical Advisor 

LGV Light Goods Vehicle 

LTB Local Transport Board 

LTP Local Transport Plan 

MCC Manual Classified Count 

mEast Modified Early Assessment and Sifting Tool 

OAR Options Assessment Report 

RSI Roadside Interview 

SDLR South Devon Link Road 

TEMPRO Trip End Model Program 

TUBA Transport User Benefit Appraisal 

UTC Urban Traffic Control 

WebTAG Web Transport Analysis Guidance 

LMVR Local Model Validation Report 

TEE Transport Economic Efficiency 

T&E Traffic and Economics 

SATURN Simulation and Assignment of Traffic to 
Urban Road Networks 

TUBA Transport User Benefit Appraisal 

 


