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1 Introduction 

1.1 Scheme Background 

1.1.1 The Exeter Bridge Road scheme is located on Bridge Road to the south of Countess 
Wear roundabout. A location plan is provided in Diagram 1. 

1.1.2 The scheme delivers two lanes outbound on Bridge Road from the existing merge / 
lane drop to the junction with the A379 and Sannerville Way and improvements to 
pedestrian cycle facilities along Bridge Road. 

1.1.3 A separate pedestrian/cycle bridge over the river Exe, to the north of Countess Wear 
Bridge, will allow the widening of the existing carriageway to provide two lanes 
outbound across the bridge. Elsewhere the provision of a second lane will be achieved 
either through widening or utilisation of existing road space. A further pedestrian/cycle 
bridge will be required over the railway. Other localised areas of widening on the 
shared route will also be provided.  

1.1.4 The Scheme is part of strategy which addresses constraints in the Exeter transport 
network and delivers growth across the city. 

 

Diagram 1 – Scheme Location Map 

 

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 Bridge Road scheme. The reports (in chronological order) are 
as follows: 
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 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 work, taking account of budgetary, programme, environmental and 
spatial constraints. 

 Data Collection Report – 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 and under typical conditions; 
also accidents. Costs include costs 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). 

 

1.3 Structure of the Report 

1.3.1 The report is structured as follows: 

 Section 2 – Economic assessment 

 Section 3 – Transport economic efficiency 

 Section 4 – Social and distributional impacts 

 Section 5 – COBALT 

 Section 6 – Costs 

 Section 7 – High and low growth scenarios 

 Section 8 – provides a brief summary and conclusion 
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2 Economic Assessment Overview 

2.1 Introduction 

2.1.1 As part of Devon County Council’s work to support the submission of a Business Case 
for the Bridge Road scheme, the development of highway traffic model is required. This 
report builds upon the development of the 2012 base year model as documented in the 
Local Model Validation Report (LMVR) and the forecast models as documented in the 
Forecasting Report. 

2.2 Study Area 

2.2.1 The study area for the Bridge Road highway assignment model is provided in Figure 1. 
This study area has been used for elements of the economic assessment, however 
where appropriate a smaller study has been used during assessment. This is covered 
later in the report.   

2.3 Elements of Economic Assessment 

2.3.1 The economic assessment methodology in this study followed the guidelines laid down 
in WebTAG. 

2.3.2 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.  

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

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 Model Years 

2.5.1 The first full year after the opening of the scheme will be 2017 so this will be modelled, 
along with the design year 2032 which is 15 years after opening.  
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3 Transport Economic Efficiency 

3.1 Introduction  

3.1.1 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, 
otherwise known as Transport Economic Efficiency (TEE). 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. 

3.2 Assumptions 

3.2.1 All economic values have been taken from the default TUBA economics file. In order to 
represent a full year from the three hourly assignment models AM, Interpeak and PM 
peak (as developed in the base model), annualisation factors are applied to extend the 
modelled hours across the peak periods. Local manual count information including all 
permanent ATC’s were used to determine a peak period conversion factor which was 
used to derive the annualisation factors. 

3.2.2 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) 

 
3.2.3 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. 

3.3 User class Assignment 

3.3.1 Seven user classes have been defined in TUBA to cover the range of modes and trip 
purposes included in the Exeter Bridge Road model. Given that there are more user 
classes in TUBA than in the Bridge Road SATURN model, the SATURN vehicle 
matrices were split up using the proportions stated in the COBA manual as no other 
local data was available. These are summarised in Table 1 below. 

 

Table 1: TUBA User classes 
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3.4 Factoring of Matrices  

3.4.1 Time matrices were factored from seconds into hours by multiplying each matrix by 
0.00028 (1/3600). Distance matrices were factored from meters into kilometres by 
multiplying each matrix by 0.00100 (1/1000). No factor was applied to the vehicles 
matrices other than those given in Table 1. 

3.5 Check of Warnings 

3.5.1 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:  

 Changes of saturation flow both mid-links and at junctions 

 Changes to signal timings  

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

 
3.5.2 Once the key warnings had been addressed, the significance of the remaining 

warnings (4,410 warnings) was assessed. Using the output file, trips for O-D pairs 
where a warning was reported were set to 0 zero. 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 

 
3.5.3 It was found that there was a negligible difference (8%) in the present value of benefits 

and hence the remaining warnings were considered insignificant. It should be noted 
that the warnings are not believed to be erroneous, and of those that remain a 
significant number are generated by shorter distance trips where the effects of the 
scheme are more likely to lead to warnings being generated. 

3.6 2017 User benefits  

3.6.1 The user benefits were assessed on a sector basis across the whole 12 hours to 
analyse which areas of the model were benefitting most from the scheme. Table 3 
shows the resulting benefits as a proportion of the overall benefits. 

  

                                                
 
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 

MB = Marsh Barton, SI = Sowton Industrial Estate, SW A30 = South West of A30 
NA30 = North of A30, SE A30 = South East of A30 

 
3.6.2 Table 3 shows that the majority of the benefits are to people travelling to Marsh Barton 

and the South West of the A30. People leaving Exeter are also receiving a majority of 
the total benefit.  This is expected because these people are closest to the scheme so 
it has more of an impact on them. 

3.6.3 The only zones showing overall disbenefit are people travelling to Sowton Industrial 
estate.  However, this is relatively small and is considered to be negligible.  

3.7 2032 User benefits  

3.7.1 The user benefits were assessed on a sector basis across the whole 12 hours (using 
weightings derived from ATC counters) to analyse which areas of the model were 
benefitting most from the scheme. Table 4 shows the resulting benefits as a proportion 
of the overall benefits. 

 

Table 4: 2032 User Benefits 

 
3.7.2 Table 4 shows that most benefits come from within Exeter, while another major source 

of benefits is from South East of the A30 (i.e. Exmouth, etc). Benefits are accrued 
mainly by trips to Marsh Barton and South West of the A30 (i.e. Teignbridge, etc). 
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3.8 60 Year Appraisal Results 

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

 
3.8.2 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. 

3.8.3 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) 

 
3.8.4 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. 

3.9 Construction Impacts 

3.9.1 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 has a lane closed in the northbound 
direction. 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 

 
3.9.2 The construction regime introduces delays to users of Bridge Road and the wider 

modelled area. Consequently a user cost of £0.910m has been calculated by TUBA. 
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4 Social and Distributional Impacts – User Benefits 

4.1 Introduction  

4.1.1 This section describes the approach undertaken for the full appraisal of social and 
distributional impacts (SDIs) for the Bridge Road Widening 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. 

Each dzone has been ranked and allocated to one of five income groups (group 1 = low 
low income and group 5 = high income). 

 
4.3.3  and Table 10 summarise the distribution of benefits.  

 

 

Table 9: Business benefits by LSOA 
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Table 10: Commute and Other Benefits by LSOA 

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

weighted to higher income groups. This is likely due to the greater car ownership in 
higher income households and the increased likelihood of benefitting from the scheme.  
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5 COBALT  

5.1 Overview 

5.1.1 COBALT (Cost and Benefit to Accidents – Light Touch) was used to assess changes in 
accidents as a result of the widening of Bridge Road southbound.  

5.1.2 The COBALT assessment was focused around the main trunk road. 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 2. 

 

Diagram 2 - COBALT Network 

 

5.2 Network structure  

5.2.1 The network used for the COBALT analysis consisted of 3 roundabouts (Countess 
Wear, Matford and Devon Hotel) and the links connecting them. 

5.2.2 The final 12-hour link flows produced from the forecasting assessment (derived from 
factors at ATC sites) were used in the COBALT input files. Traffic flows have been 
specified for both 2017 and 2032.  

5.3 Observed Accidents  

5.3.1 Observed accident data from the past 5 years (2008 – 2012) was used for the links and 
junctions modelled in the COBALT network obtained from the Devon County Council 
collision map. 
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5.3.2 The Devon County Council collision map contains collision data from the latest 
available 5 year period (currently 2008 to 2012) and can be accessed at 
www.devoncctraffweb.co.uk. 

5.4 Derivation of Flows  

5.4.1 Traffic growth has been specified from 2012 to 2032 using the highway assignment 
model outputs. Predicted flows for the AM peak, interpeak and PM peak were exported 
from the SATURN model and relevant link and junction turning counts were used in the 
COBALT assessment.  

5.4.2 The total 12 hour flows were calculated using factors derived from ATC counters in the 
vicinity of the scheme (i.e. on Bridge Road). 

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 32.2, representing a saving of £2.640m. 

5.5.2 The scheme also stands to save 0.5 fatal casualties, 5.6 serious casualties and 43.3 
slight casualties according to COBALT. 

http://www.devoncctraffweb.co.uk/
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6 Costs 

6.1 Overview 

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

6.2 Manipulation of Scheme Cost Estimate  

6.2.1 The estimates for the cost of the proposed scheme were derived in consultation with 
the DCC highway design team. The final costs of the scheme are £10.994 million. 
These costs have been broken down and manipulated as indicated in Table 11. All 
costs were assumed to be in Q1 2014 prices. 

 

Table 11: Treatment of Costs 

QCE = Quantified Cost Estimate, OB = Optimism Bias 
 

6.3 Expenditure Profile 

6.3.1 The profile of expenditure accompanying the final costs have also been incorporated 
into the TUBA model. The profile used is given in Table 12. It can be seen that most 
construction expenditure occurs in 2015/16, whilst land (part 1 claim) costs occur upon 
opening of the scheme. 

 

Table 12: TUBA Input Cost Profile 

 

6.4 Broad Transport Budget 

6.4.1 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 RPI factors 

 discount costs to 2010 by applying a discount factor of 3.5% per annum. 
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6.4.2 The resulting costs as calculated by TUBA are £9.074m (in 2010 prices discounted to 
2010). 

6.5 Wider Transport Budget 

6.5.1 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). 

6.5.2 For the Bridge Road scheme, a loss of central government revenue of £0.251m has 
been calculated over 60 years and a gain of £0.028m of central government revenue 
has been calculated during construction. The total net loss in revenue is £0.223m 
(treated as a benefit to consumers). 
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7 High and Low Growth Scenarios 

7.1 Assessment Methodology 

7.1.1 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. 

7.2 Transport Economic Efficiency 

7.2.1 A summary of the TEE benefits under high and low growth are given in Table 13. The 
results clearly show that under high growth, due to increased congestion in the network 
and particularly on Bridge Road, the benefits of the scheme are significantly increased. 
Conversely, under low growth and due to reduced congestion, the benefits fall. 

 

Table 13: TEE Benefits (£000s) for High and Low Growth Scenarios 

 

7.3 Accidents 

7.3.1 Given the small overall benefits calculated due to changes in accidents and the 
similarly small changes in traffic flows on Bridge Road, 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. 

7.4 Delays During Construction 

7.4.1 Given the small economic impact of delays during construction, delays during 
construction have not been recalculated for high and low growth scenarios. Instead the 
core results have been taken to be representative during the economic assessment of 
the high and low scenarios. 

7.5 Broad Transport Budget 

7.5.1 In each growth scenario the costs of the scheme remain unchanged and therefore the 
cost used in the economic evaluation in all cases is £9.074m (in 2010 prices 
discounted to 2010). 

7.6 Wider Public Finances 

7.6.1 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 £1.645m (2010 prices, discounted to 2010) under high 
growth and £0.524m (2010 prices, discounted to 2010) under low growth. 
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8 Summary and Conclusion 

8.1 Analysis of Monetised Costs 

8.1.1 The total Present Value of Costs (PVC) of the scheme has been calculated at £9.074m 
(2010 prices, discounted to 2010). 

8.2 Analysis of Monetised Benefits 

8.2.1 A total of £61.685m (2010 prices, discounted to 2010) of TEE benefits have been 
calculated under core growth for the scheme. In addition Wider Public Finances of 
£0.251m have also been calculated and £2.640m of accident benefits have also been 
calculated (2010 prices, discounted to 2010). 

8.2.2 The total Present Value of Benefits (PVB) is £63.507m (2010 prices, discounted to 
2010). The PVB could be as high as £164.088m or as low as £41.975m, based on the 
uncertainty identified during forecasting. 

8.3 Benefit to Cost Ratio 

8.3.1 Using the ratio of PVB to PVC a Benefit to Cost ratio (BCR) of 7.00 has been 
calculated. This suggests the scheme represents excellent value for money, with over 
£7 returned for every £1 of investment. This could potentially rise to 18.08 under high 
growth or reduce to 4.63 if certain growth does not come forward. In all cases the 
scheme represents very good value for money.  
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Figure 1: Highway Assignment Study Area 

 


