
 
 

 
 1 

ECONOMIC MODEL – TECHNICAL NOTE  

Scheme Name Taunton Railway Station Redevelopment Date January 2015 

Introduction to Economic Appraisal Model 
 
A simple bespoke spreadsheet model was created to assess the economic case for the Taunton Railway Station 
Redevelopment scheme. The appraisal is fully WebTAG-compliant, using the methodology described in the November 
2014 update of WebTAG and using parameters from the latest release of the TAG databook (v1.3b), but intentionally uses 
a ‘light-touch’ assessment approach to reflect the classification of the scheme as non-major. The appraisal applies the 
appropriate discounting regimes and Passenger Demand Forecasting Handbook (PDFH) forecasting techniques 
throughout. 
 
This technical note describes the economic appraisal process in detail, making reference to how the economic model has 
been employed and explaining its underlying assumptions, providing justification where relevant. The discrete steps 
undertaken in the appraisal can be briefly summarised as follows: 
 
Step 1: the baseline ‘do nothing’ assessment 
This evaluates future passenger demand growth driven by local development and growth in the rail sector, and assumes 
that all other parameters are unchanged; i.e. the proposed Taunton Railway Station Redevelopment does not take place. 
 
Step 2: the initial ‘do something’ assessment 
Building on the baseline, a separate assessment is conducted where the parameters are amended to reflect the impacts of 
carrying out the Taunton Railway Station Redevelopment – the ‘do something’ case. This enables present values of costs 
and benefits to be compared with the ‘do nothing’ case, providing the necessary information to determine the initial Benefit-
Cost Ratio (BCR). In accordance with the DfT’s guidance for Value for Money (VfM) assessments, determination of the 
BCR is completed in two stages: an initial BCR and an adjusted BCR. The initial BCR, calculated at this stage, 
encompasses the most typically and robustly monetised benefits; in this case revenue impact. 
 
Step 3: the adjusted ‘do something’ assessment 
A second, adjusted, BCR is derived by including other impacts for which there is enough evidence to complete a 
monetisation. This includes an assessment of resultant land value increases in the local area, and several other benefits. 
 
Step 4: sensitivity testing 
A variety of sensitivity tests are carried out based on the potential risks and uncertainties around the assumptions that have 
the most significant impacts in the economic model. This provides assurance that the reported model outputs are robust. 
 
Step 5: the final Value for Money assessment 
The final step is to use the model outputs in conjunction with a qualitative assessment of all impacts that cannot be 
monetised to complete the final Value for Money Assessment. This takes into account all the relevant impacts of the station 
improvement works and determines the overall VfM category. All of the impacts, monetised and non-monetised, are 
reported in an Appraisal Summary Table (AST). 
 
 
 

Step 1: Baseline Scenario 
 
The baseline (‘do nothing’) scenario is the case in which the station improvement scheme is not implemented. Assuming 
that there are no changes to the current operation or layout of the station (and therefore no additional costs), any demand 
growth will be driven purely by exogenous changes that are unrelated to the scheme. The present value of the baseline 
scenario is therefore represented solely by the fare revenue that will result from passenger demand over the 60-year 
appraisal period, allowing for the expected background growth in demand that will occur with or without the scheme. All 
other parameters are unchanged. The model applies the appropriate appraisal period and discounting regime to the 
scenario, as follows: 
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Parameter Assumption Source 

Appraisal period 60 years TAG A5.3: Rail Appraisal 

Discount rate Yr 1-30 
3.5%pa 

Yr 31-60 
3.0%pa 

TAG data book A1.1.1 

Demand growth cap 20 years TAG A5.3: Rail Appraisal (para 2.3.1) 

Appraisal base year 2013  

Current year (for discounting) 2014  

 
Detailed demand figures were not available for analysis (and would be beyond the scope of a ‘light-touch’ assessment 
approach), and therefore the base demand figure for Taunton Station is derived from the Office of Rail Regulation (ORR) 
estimated annual footfall for 2012/13: 1,289,000 passengers (including both entries and exits). For the purposes of the 
model, the annual footfall is reduced by 50% to represent only departures, ensuring that benefits are not double-counted. 
This makes the reasonable assumption that there is equal flow in both arrival and departure directions, and that PDFH 
demand uplifts would only apply to one leg of the journey (departures, not arrivals), which can be summarised as follows: 
 

Parameter Assumption Source 

Taunton Stn annual entries and exits 1,289,000 ORR station usage estimate 2012/13 

Taunton Stn annual entries 644,500 (based on 50% of ORR figure) 

 
Two background growth factors are applied to the base passenger demand annually over the appraisal period: 

 Industry projections for growth in the rail sector in terms of rail mode share increases, which includes an allowance 
for background regional population growth across the south west; and 

 Local population increases above and beyond regional background population growth, resulting from local housing 
developments, based on Taunton Deane housing forecasts. 

 
The rail sector growth factor is based on two sources: initially, the train operator First Great Western’s patronage forecast 
for the Western route, predicted to increase by 44% between 2013 and 2020. This has been converted into a linear annual 
growth index. Beyond 2020, a linear growth index of 1.1% has been assumed, based on the most conservative estimate in 
Network Rail’s Route Utilisation Strategy scenarios and long distance forecasts for the Western corridor. All rail demand 
growth is capped after 20 years, and it is assumed that these rail growth forecasts already include an allowance for regional 
background population growth (but not local population growth above and beyond this regional average). The rail sector 
growth assumptions can be summarised as follows: 
 

Parameter Assumption Source 

Short term rail growth, 2013-2020 44% First Great Western, Western Route 
forecast 

Long term rail growth, annual 1.1%pa Network Rail Route Utilisation 
Strategy Scenarios & Long Distance 
Forecasts 2009, Figure 8.15 

Equivalent annualised rail growth 
over appraisal period 

Yr 1-6 
6.3%pa 

Yr 7-20 
1.1%pa 

Yr 21-60 
0%pa 

(capped after Yr 20) 

 
The local population growth factor is based on a range of population and housing projections, on the assumption that rail 
demand at Taunton station is driven, at least in part, by the number of people living and working in the station’s main 
catchment: Taunton Deane. It is assumed that the rail sector growth forecasts already include an allowance for regional 
‘background’ population increase, and therefore the purpose of overlaying this local population growth factor in the 
appraisal is to reflect the incremental population increase above the background level resulting from the local council’s 
latest plans for housing developments in Taunton Deane to meet employment targets. 
 
All of the population projections have been converted to an average increase between the base year and 2026, the final 
year listed in the forecasts, removing the background regional population increase to avoid double-counting, i.e. by 
subtracting the population growth that is expected to take place whether or not the local council proceeds with its 
employment and housing development plans. The average forecast population increase due to local developments is then 
converted to represent a linear annual growth index up to 2026, and capped thereafter. The population growth assumptions 
can be summarised as follows: 
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Parameter Assumption Source 

Taunton Deane background 
population increase 

2008 
108,600 

2026 
122,900 

Increase 
13.2% 

Office for National Statistics (ONS), 
2008-based population projection 

Taunton Deane population increase 
including local developments 
   Scenario A 
   Scenario B 
   Scenario C 
   Scenario D 
   AVERAGE 

2008 
 
108,600 
108,600 
108,600 
109,979 
108,945 

2026 
 
136,900 
143,900 
131,600 
136,391 
137,198 

Increase 
 
 
 
 
 
25.9% 

 
 
Table 2.3, Future Housing 
Requirements (Report), Taunton 
Deane Borough Council, 2008 
Somerset CC Report* 
 

Equivalent annualised local 
population growth over appraisal 
period 

Yr 1-13 
0.9%pa 

Yr 14-60 
0%pa 

 After subtracting background 
population increases. Capped after 
2026, where projections end 

*Table 8.1, Implications of ONS Household Projections for Somerset (Report), Somerset County Council, 2006 
 
After applying both rail and population growth factors to the base demand figure, the model calculates annual demand 
forecasts over the appraisal period, broken down into commuter and business/leisure demand for reporting purposes, 
based on the percentages listed in DfT’s National Rail Travel Survey (NRTS) and the National Passenger Survey (NPS) 
results for journey purpose in the south west region. This breakdown of the annual station demand figures is conducted 
using the following parameters, which are assumed to be fixed throughout the appraisal period: 
 

Parameter Assumption Source 

Annual demand split, by day Working day 
84% 

Weekend/BH* 
16% 

NPS 2012, Figure A6  
 

Daily demand split, by user 
   Working day 
   Weekend and Bank Holiday 

Business/Leisure 
54% 
90% 

Commuter 
46% 
10% 

NRTS 2013, Table 4 

*BH = Bank Holiday 
 
The present value of the baseline scenario is then calculated as the product of forecast demand and yield per passenger. 
Weighted single rail fares are used as a proxy for yield. This approximation is thought to be conservative – whilst detailed 
ticketing data was not available for analysis, it is expected that most passengers are likely to be making return journeys and 
therefore would spend more than a single fare as a result of their decision to travel by rail. However, some passengers 
would buy discounted tickets, advance tickets or travelcards, spending less than the price of a single fare. Overall, single 
fares are believed to be a reasonable representation of the average revenue per passenger for the purposes of the 
business case, in the context of a ‘light-touch’ assessment method. However, this assumption is tested further in the 
sensitivity analysis.  
 
First Great Western provided some ticketing data detailing the number of recorded journeys to/from Taunton station in 
2013/14 for the most popular origin/destination stations, with the top 23 ticketing stations representing the top 75% of 
journeys undertaken annually. ‘Anytime’ and ‘Off Peak’ Day Single fares were taken from the National Rail website for each 
origin/destination station, as follows:  
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Top Origins/Destinations to and from 
Taunton Railway Station, 2013/14 

Number of 
Journeys 

Cumulative 
Total of All 
Journeys % Peak Fare* Off-Peak Fare* 

London Stations 229523.12 19% £113.00 £42.00 

Bristol Temple Meads 220651.71 37% £12.10 £12.10 

Exeter St Davids 74093.32 43% £12.00 £11.10 

Bridgwater 54439.21 47% £4.80 £4.80 

Weston-Super-Mare 46399.4 51% £7.90 £7.90 

Bath Spa 42849.37 55% £12.10 £12.10 

Exeter Central 34434.59 57% £12.00 £11.10 

Plymouth 34101.54 60% £35.00 £17.90 

Bristol Parkway 25150.12 62% £12.10 £12.10 

Highbridge & Burnham 18597.5 64% £6.60 £6.60 

Cardiff Central 17332.9 65% £25.80 £25.80 

Reading Stations 15808.87 66% £84.00 £40.50 

Birmingham Stations 15061.5 68% £71.50 £71.50 

Paddington London 13161.6 69% £113.00 £42.00 

London Underground Zone 1 12180 70% £113.00 £42.00 

Tiverton Parkway 11554.54 71% £10.10 £9.70 

Newton Abbot 10578.42 72% £21.40 £15.30 

Castle Cary 8126.67 72% £8.90 £8.60 

Swindon 8024.02 73% £41.00 £27.30 

Paignton 6926.25 73% £21.40 £16.40 

Cheltenham Spa 6641.4 74% £40.00 £40.00 

Manchester Stations 6613 74% £107.50 £105.50 

Digby And Sowton 6601.65 75% £12.70 £11.10 

*Fares taken from National Rail Website, 19th Aug 2014, using 'Anytime' and 'Off Peak' Day Single. 
 
An average single rail fare for peak and off-peak journeys was calculated for the top 23 origin/destination stations, which 
was weighted by the number of recorded journeys for that station, as follows: 
 

Parameter 
Number of 
Journeys 

Representative 
Total of All 
Journeys % 

Weighted 
Average Peak 
Fare 

Weighted 
Average Off-
Peak Fare 

Top 23 origin/destination stations 918,850 75% £43.91 £22.46 

 
The weighted average peak and off-peak fares were then re-weighted to provide a typical fare for commuters and 
business/leisure users based on NRTS data for peak and off-peak period travel by passenger type, as follows: 
 

Parameter Travelling during 
peak % 

Travelling off-
peak % 

Source Weighted single 
fare 

Commuter 75% 25% NRTS 2013, Figure 2 £38.55 

Business/Leisure 10% 90% NRTS 2013, Figure 2 £24.61 

 
The present value of the baseline scenario over the 60-year appraisal period, based solely on background demand 
increases and therefore ticket revenue, is calculated to be £832,995,985.  
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Step 2: Station Improvement Scenario – Initial Case 
 
For the ‘do something’ scenario where the station improvements are implemented, the model conducts a separate 
assessment of the present values of the costs and benefits. This assessment includes not only the background demand 
growth factors and resulting increases in revenue, but also the monetised impacts (including additional demand growth) that 
directly result from improving the station. The present value of the baseline scenario is deducted from the present value of 
the station improvement scenario to determine the net present value specifically attributable to the scheme and, by 
incorporating the projected costs of the scheme, enables the BCR of the scheme to be determined.  
 
At this initial stage only the most typically and robustly monetised benefits are included in the calculation, and hence the 
output is termed as the ‘initial BCR’. The costs and monetised benefits included in the initial BCR for this appraisal are 
summarised as follows: 
 

COSTS: MONETISED BENEFITS: 

- The forecast capital cost of the station improvement 
scheme (plus an adjustment for optimism bias), as 
provided by the Client 

- Revenue increases due to forecast increased rail passenger 
demand as a result of the station improvements 

 
The approach to calculating additional forecast revenue due to increased patronage as a result of station improvements is 
aligned to PDFH v5.1 (Table B8.1). This provides percentage uplifts in demand for typical changes in levels of comfort and 
utility at stations undergoing improvements. These uplift factors are further modified to reflect the scope of this particular 
scheme, using pragmatic (but sensitivity-tested) assumptions on the extent of the improvement, and are then applied to the 
base rail demand in the ‘do something’ scenario, including background growth factors from the baseline scenario.  
 
The improvements relevant to this scheme are judged to be to passenger information, waiting facilities, retail facilities and 
security, based on the station masterplan and details from the client – although each demand uplift factor has been reduced 
by up to 80% from the value in PDFH to account for the relatively limited extent of these improvements, and to account for 
potential demand abstraction from other railway stations (although this is not expected to be significant, due to the nearest 
alternative station, Bridgwater, being over 12 miles away). The adjustments to demand uplift factors can be summarised as 
follows: 
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Station 
improvement 

Demand 
Uplift: 
Business & 
Leisure 

Demand 
Uplift: 
Commuters 

Reduction factor 
applied to 
Demand Uplift 

Details 

Passenger 
information 

4.7%  
 

2.8% 
 

further reduced by 
75% 

PDFH uplift of 2.8-4.7% assumes a starting level of ‘poster 
timetables’ only and a finishing level of ‘poster timetables and 
electronic display’. It is recognised that the scope of the 
scheme does not achieve this step-change, particularly as 
there are already electronic customer information screens in 
the station. However, there will be a degree of improvement to 
passenger information as part of the redesign and 
construction of the new booking hall and transport interchange 
on the south side of the station. The PDFH uplift values have 
therefore been pragmatically multiplied by 0.25 to reflect the 
scale of the improvement and to correct for demand 
abstraction from other stations. 

Waiting 
facilities (total) 

2.1% 
 

1.3% 
 

further reduced by 
75% 

The uplift is derived from two separate PDFH impacts: PDFH 
uplift of 1.2-1.9% assumes a starting level of ‘no waiting room 
or area protected from the weather’ and a finishing level of 
‘wind shelters in some places, providing some protection’, 
while a further PDFH uplift of 0.1-0.2% then assumes a 
starting level of ‘wind shelters in some places, providing some 
protection’ and a finishing level of ‘waiting room, providing all-
round protection’. The construction of a new ticket hall on the 
south side of the station and general improvements to waiting 
facilities throughout will contribute some level of improvement 
to the station; however the improvement will not be the full 
range described in PDFH. For this reason, the uplift values 
have been pragmatically multiplied by 0.25 to reflect the 
nature of the improvement works and to correct for demand 
abstraction from other stations. 

Retail facilities 
 

1.7% 
 

1.0% 
 

further reduced by 
75% 

PDFH uplift of 1.0-1.7% assumes a starting level of ‘no kiosk’ 
and a finishing level of ‘provide kiosk’. As there is already a 
café facility at the north side of the station, the additional 
retail/catering on the south side of the station will not cover the 
full range of retail improvement described by PDFH. The uplift 
value has been accordingly multiplied by 0.25 to reflect the 
scale of the improvement and to correct for demand 
abstraction from other stations. 

Security 10.1% 6.0% further reduced by 
80% 

PDFH uplift of 6.0-10.1% assumes a starting level of ‘insecure’ 
and a finishing level of ‘secure’. As the station is already 
furnished with ticket gatelines and is protected by CCTV, it is 
expected that the security impacts of the scheme will be 
relatively small. However, the improved station forecourt on 
the south side of the station will clearly provide some benefits. 
Therefore the recommended uplift values have been multiplied 
by 0.20 to account for the nature of the enhancements and to 
correct for demand abstraction from other stations. 

 
The reduced demand uplift factors are summed and applied to the baseline rail demand (including forecast regional rail 
growth and population increase) annually across the appraisal period. In order to derive a present value of the increased 
demand, the same fare-assigning methodology is used as for the baseline scenario. 
 
Additional parking revenues that could result from the extra car parking spaces have been conservatively omitted from the 
appraisal on the basis that there is insufficient evidence to confirm how many of the new parking spaces will be filled, and 
due to uncertainty on the proportion of the annual parking fare that will ultimately be returned as revenue. Similarly, any 
time saving benefits to commuters walking from the new multi-storey car park or walking between the new southern station 
entrance and the town centre have also been conservatively excluded from the analysis on the basis that the evidence for 
these benefits is not sufficiently robust at this stage of design. 
 
Time savings to business and leisure users are also not considered to be significant, and in any case their origin/destination 
and overall route is less easily generalised to monetise robustly. Equally, benefits due to improved service resilience and 
time savings for local vehicles as a result of reduced congestion (particularly during engineering works, when rail-
replacement bus services are considered to lead to road congestion in the vicinity of the station) were omitted from the 
analysis. Whilst these factors would be likely to generate some additional minor benefits, the modelling of such changes 
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would be so complex and data-intensive that their inclusion would be beyond the scope of a ‘light-touch’ analysis. Their 
omission is viewed as conservative in this case. 
 
A high level analysis was conducted to assess the potential for mode shift from car to rail as a result of this scheme, using 
2011 journey to work census data, in order to determine whether time saving and environmental benefits are significant 
enough to be monetised. This investigation revealed that only a very small number of car commutes from Taunton and 
surrounding areas could feasibly be undertaken by rail – either because they were local (in-town) journeys or were on 
alignments that are not served by rail. Just 308 (2.02%) of the 15,210 daily car commutes were to Bristol, Exeter or South 
Gloucestershire (all feasibly accessible by rail). Therefore any environmental or time saving benefits related directly to 
mode shift from car have not been assessed or included in the impacts for this scheme. However it is recognised that new 
rail demand generated by mode shift (potentially from other modes of public transport, as well as private car) is already 
captured within the PDFH demand uplift factors.  
 
Once the model has calculated the present value of the benefits of the scheme implementation, the monetary benefits 
predicted without the scheme implementation (the baseline scenario) are deducted. The overall present value of benefits is 
divided by the proposed cost of the scheme to determine the initial BCR. The scheme costs are based on the forecast 
capital cost of the station improvement scheme, plus a 44% adjustment for optimism bias, as provided by Somerset County 
Council. 
 
The breakdown of the present values of benefits in terms of each of the contributors at this stage of the appraisal is as 
follows: 
 

Contributor Present Value of 
Benefits (PVB) 

Proportion of Overall 
PVB % 

Station Improvements Revenue 
(Revenue from increased passenger demand) 

£27,386,740 100% 

TOTAL £27,386,740 100% 

 
The economic summary of the station improvement scenario ‘initial case’ is as follows: 
 

Parameter Value Notes 

Present Value of Benefits (PVB) £27,386,740 (having subtracted PV of baseline scenario) 

Present Value of Costs (PVC) £8,970,000 Including 44% optimism bias, provided by Somerset CC 

Net Present Value (NPV) £18,416,740 (PVB–PVC) 

Initial Benefit Cost Ratio (BCR) 3.1 (PVB/PVC) 

 
The initial BCR is used to determine the initial VfM category of the scheme, based on DfT’s Value for Money Assessment 
guidance. The initial BCR of 3.1 represents high Value for Money at this stage of the appraisal.  
 
 

Step 3: Station Improvement Scenario – Adjusted Case 

 
The model conducts an additional assessment to calculate the present values of wider costs and benefits, which are 
applied to the initial BCR and VfM category to determine an adjusted BCR and VfM category, encompassing other impacts 
for which there is enough evidence to complete a monetisation. This includes an assessment of land value increases in the 
local area and retail rental income, as well as additional private investment leveraged by the implementation of the station 
improvement scheme. 
 
The costs and monetised benefits included in the adjusted BCR are summarised as follows: 
 

COSTS: 

(already included) 

MONETISED BENEFITS: 

INITIAL BCR (already included) 

MONETISED BENEFITS: 

ADJUSTED BCR 

- The forecast capital cost of the station 
improvement scheme (plus an 
adjustment for optimism bias), as 
provided by the Client 

- Revenue increases due to forecast 
increased rail passenger demand as a 
result of the station improvements 

- Increase in land values (rateable 
value) in the immediate vicinity as a 
result of the regeneration of the 
station 

- Inward private investment directly 
resulting from the scheme 

- Retail rental income 
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Annual rateable value (RV) uplifts for commercial properties in a 500m radius of the station are estimated using the 
methodology outlined in Steer Davies Gleave’s 2009 report entitled ‘The Value of Station Investment’. This is based on 
actual observed RV increases before (2005) and after (2010) similar improvement works at a suitable comparator station, 
selected as St Helens Central. The observed RV uplift is assumed to apply equally to the Taunton station scheme, and is 
entered into the model as an annual RV uplift value of £67,336 (2014 prices), corrected for discounting over the appraisal 
period and capped after 20 years.  
 
The size and nature of the new retail and café facilities at the station are not clear at this stage in the project definition, and 
therefore the rental revenues that they will generate are less certain, and hence are only included in the adjusted BCR. 
These have been based on rental incomes for similar size units on National Rail infrastructure, equal to an annual retail 
income of £10,000 (2014 prices), corrected for discounting over the appraisal period and capped after 20 years.  
 
In summary, the key assumptions upon which the improvement scenario has been modelled are described below: 
 

Parameter Assumption Source 

Annual rateable value uplift (2014 prices) £67,336 (£0 after 20 yrs) Analysis of St Helens Central station
 

Annual retail rental income (2014 prices) £10,000 (£0 after 20 yrs) Assumption for 1x retail unit and 1x 
café unit within new station buildings 

 
The real additional inward private investment that will be generated as a direct result of the station improvements scheme 
has also been included as a monetised benefit in the adjusted BCR, assumed to be £13.9m (for the commercial 
developments around the station), equivalent to the cost of the entire station masterplan works (£22.9m) less the cost of the 
station improvements outlined in this business case (£8.97m). This has been discounted according to the assumed 
programme of funding, based on the construction programme, which requires approximately 20% of the total sum being 
spent each year from 2017-2021 (inclusive). 
 
The breakdown of the present values of additional benefits in terms of each of the contributors at this stage of the appraisal 
is as follows: 
 

Contributor Present Value of 
Benefits (PVB) 

Proportion of Overall 
PVB % 

Rateable Value for Commercial Properties 
(in the immediate vicinity of the station) 

£981,881 7.7% 

Inward private investment 
(real total invested between 2017-2021) 

£11,704,638 91.2% 

Retail rental income 
(rental for 1x retail and 1x café unit) 

£145,818 1.1% 

TOTAL £12,832,337 100% 

 
The economic summary of the station improvement scenario ‘adjusted case’ is as follows: 
 

Parameter Value Notes 

Additional PVB from adjustments £12,832,337 (having subtracted PV of baseline scenario) 

Adjusted PVB £40,219,077 (having subtracted PV of baseline scenario) 

PVC £8,970,000 Including 44% optimism bias, provided by Somerset CC 

NPV £31,249,077 (Adjusted PVB–PVC) 

Adjusted BCR 4.5 (Adjusted PVB/PVC) 

 
The adjusted BCR of 4.5 is used to determine the adjusted VfM category of the scheme, which represents very high Value 
for Money at this stage of the appraisal. 
 

Step 4: Sensitivity Testing 

 
Sensitivity tests have been selected and conducted based on potential risks and uncertainties around the assumptions that 
have the most significant impacts in the economic model. The key parameters and scenarios tested are as follows: 

 Reduced passenger demand growth (‘Low Growth’) 

 Reduced fare revenue (‘Fares’) 

 Increased optimism bias (‘Optimism’) 

 Reduced demand uplift due to station improvements being less influential or extensive (‘Improvement’) 
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The core scenario and the four sensitivity tests are outlined below, representing the full 60-year appraisal period. The ‘Total 
Benefits’ column indicates the total monetised benefits that have been calculated, based on increased revenue (there are 
no monetised benefits identified for travel time savings, vehicle operating costs or indirect tax benefits. The results can be 
summarised as follows: 
 

Scenario 
Benefits BCR 

Travel Time  VOC* Indirect Tax Initial PVB Initial Adjusted 

Core Scenario £0 £0 £0 £27.39m 3.1 4.5 

Low Growth
 

£0 £0 £0 £20.40m 2.3 3.7 

Fares £0 £0 £0 £21.91m 2.4 3.9 

Optimism £0 £0 £0 £27.39m 2.6 3.8 

Improvement
 

£0 £0 £0 £15.10m 1.7 3.1 

*VOC = Vehicle Operating Costs 
 
The ‘Low Growth’ scenario overrides the FGW forecast of rail passenger demand increasing 44% between 2013 and 2020 
(equivalent to 6.3%p.a.) and instead assumes 1.1% p.a. rail demand growth in line with the most conservative estimate in 
the NR Route Utilisation Strategy. Demand growth is capped at 0.0% after 20 years as required by WebTAG. 
 
The ‘Fares’ scenario overrides the assertion that yield per passenger is equivalent to the weighted average single fare for 
each passenger type, and instead assumes that there is an increase in the proportion of discount/advance/season tickets 
purchased, driving down the average fare by 20%. This could also represent a reduction in the average trip distance and 
therefore average fare, e.g. more passengers use rail locally and fewer travel long distance. 
 
The ‘Optimism’ scenario increases the costs optimism bias provided by Somerset County Council, 44%, to 66% - the figure 
recommended by WebTAG A5.3 Rail Appraisal (Table 2) for Level 1 projects, i.e. in project definition phase. 
 
The station ‘Improvement’ scenario further reduces the demand growth uplift assumed as a result of the improvements to 
passenger information, waiting facilities, retail facilities and security. The modifier for each improvement is reduced by a 
further ten percentage points, e.g where a PDFH demand uplift factor was previously modified by a reduction factor of 75%, 
it is now modified by a reduction factor of 85%. It is considered that this scenario is the least probable, as it would represent 
a case where the quality of the improved station is only slightly better than the current day situation. This risk will be 
mitigated by effective management, ensuring a high quality design and construction output. This test could also represent a 
larger proportion of demand abstraction from other rail stations, and therefore less ‘new demand’, reducing total rail fare 
revenue as a result. 
 
All other parameters and scenarios were judged either to have a sufficient level of certainty, or to be of insignificant 
influence on the final result, and therefore have not undergone a full sensitivity analysis. 
 
These tests have indicated that even under conservative assumptions the scheme generally remains in the high initial VfM 
category, with an initial BCR above 2.0. All adjusted BCRs remain in the high to very high VfM category, above 3.1. Only in 
the least probable scenario, ‘Improvement’, does the initial BCR drop below 2.0, resulting in a medium VfM category.  
 
Due to the pragmatic nature of the modifiers that were selected and applied to the five PDFH demand uplift factors in the 
model, reflecting our assessment of the relative importance and extent of the improvements for each metric, an additional 
level of sensitivity testing was carried out for assurance purposes. The five relevant PDFH demand uplift factors are as 
follows: 

 Passenger information 

 Waiting facilities (level 2) 

 Waiting facilities (level 3) 

 Retail facilities 

 Security (level 1) 
 
The first testing approach was to vary each of the modifiers individually between 0 and 100%, with the other metrics 
fixed. The results showed that only changes to the ‘Passenger information’ or ‘Security (level 1)’ modifiers can singularly 
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result in a reduction in the adjusted VfM category from Very High to High (equivalent to the adjusted BCR dropping below 
4.0), and this requires the modifiers to be reduced from 20-25% of the PDFH value (as used in the core scenario) to 10% of 
the PDFH value, effectively halving their influence. This is considered to indicate that the adjusted VfM Very High category 
is perhaps slightly optimistic, and that the adjusted VfM category can more confidently be reported as High. The sensitivity 
tests generally indicate that the values of the PDFH modifiers are robust.  
 
The second testing approach was to apply a Monte Carlo analysis. The model runs 25000 iterations, applying a random 
factor to each of the modifiers on each iteration at the same time. Based on the level of confidence in the first sensitivity 
test, a limit of 25% variance (around the modifier values used in the core scenario) was set for each of the modifiers; in 
other words a 25% modifier was allowed to vary between 12.5% and 37.5%. The maximum achievable value for any 
modifier is 100%. 
 
The results of the Monte Carlo analysis revealed that the weighted average adjusted BCR of all the runs was 3.99 and that 
100% of the runs fall in the range 3.0 and above, and 76% of the runs fall in the range 4.0 and above. This again provides 
confidence that an adjusted VfM category of ‘High to Very High’ is robust, and suggests that the BCR is on the boundary 
between the two categories due to the model’s sensitivity to variation in the assumed PDFH demand uplift factors. The full 
range of adjusted BCRs obtained by this analysis fell within the range 2.9 to 6.0, indicating that the core adjusted BCR 
reported in this appraisal is likely to be conservative. 

 

Step 5: Final Value for Money Assessment 

 
Following the assessment of all impacts that can be assessed in monetary terms, and an investigation into the relevant 
sensitivities and uncertainties around these figures, the appraisal captures the remaining impacts of the scheme that cannot 
be monetised but can be analysed qualitatively. This includes the beneficial effect of the station improvements in 
maximising the potential of further development – for example bringing forward 500 housing units and creating 250+ jobs 
associated with both the station and the commercial developments that will be unlocked as a result of the masterplan. All 
impacts are described in the Appraisal Summary Table, which also lists the predicted scale of the impact.  
 
These qualitative elements are brought together with the monetised impacts in a final Value for Money Assessment that 
takes into account all the relevant impacts of the station improvement works and indicates the overall VfM category. 
 
The final VfM assessment is included in the Economic Case section of the full five-stage Business Case, but reaches the 
conclusion that the final VfM category boosts the High to Very High VfM of the quantitative assessment above the boundary 
into a robust Very High VfM scheme once the large non-monetised benefits of local development and regeneration are 
included. 

 

 


