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Executive Summary 

This Economic Assessment Report has been prepared to support the Full Business 
Case for the proposed Broughton Bypass scheme. It details how the economic 
appraisal of the scheme has been undertaken, followed by the related results. 
 
Broughton Bypass is one of the key highway interventions of a wide-ranging, 
complementary set of transport infrastructure investments, set out and agreed with 
Government as part of the Preston City Deal. The bypass is expected to solve the 
congestion, severance, environmental and safety problems experienced in and 
around Broughton village. These problems are largely generated by significant 
volumes of through traffic between Broughton Crossroads and Junction 1 of the 
M55. 
 
The proposed bypass is approximately 2km in length and has been designed as two 
sections running north and south of the existing B5269 Whittingham Lane. It will be 
constructed as one scheme.  
 
The assessment has been based on industry-standard economic appraisal 
methodology which has been agreed with the client and the Lancashire Enterprise 
Partnership’s independent assurer. Scheme costs have been estimated for both 
construction and maintenance of the bypass. Scheme benefits and disbenefits have 
been calculated using Department for Transport (DfT) recommended tools and 
software packages. 
 
The result of the assessment shows that the scheme is forecast to generate a 
Benefit Cost Ratio (BCR) of 5.8. It is therefore classified as representing very high 
value for money based on DfT guidance criteria. It is also very high value for money 
when set against the funding criteria of the Transport for Lancashire (TFL) 
Assurance Framework. 
 
In addition, two sensitivity tests have been undertaken to take into account 
uncertainty regarding future traffic growth and to demonstrate the impact on the 
Value for Money if the scheme’s dependent development was included in the Core 
scenario. 
 
Results of these sensitivity tests demonstrate that the scheme’s Value for Money is 
robust to lower levels of traffic growth in the future and is not altered in the context of 
development otherwise dependent on the scheme. 
 
Therefore, Broughton Bypass has been assessed as representing very high value 
for money. 
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assessment of greenhouse gas emissions has been undertaken as part of the 
economic appraisal.   
 
According to WebTAG impacts during construction and maintenance should be 
assessed and recorded where they are likely to be significant. The construction of 
the Broughton Bypass scheme is not expected to create significant delays to the 
local road network as the scheme is being constructed off-line (away from the 
existing road).  
 
Consequently, a QUADRO (QUeues And Delays at ROadworks) based economic 
assessment of disbenefits associated with delays during construction has not been 
included in the analysis.  
 
Maintenance delay benefits are expected to have a more significant effect than 
construction delay: delays during maintenance are likely to decrease with the 
scheme in place particularly if the bypass and the existing A6 are used as diversion 
routes for each other. However, the proportion of maintenance delay benefits to the 
total benefits of the scheme is likely to be very small and unlikely to have an impact 
on the value for money of the scheme. 
 
Therefore it has been agreed with LCC that unless the TUBA assessment of the 
scheme showed that the BCR is close to the boundary of a Value for Money 
category, the assessment of the maintenance benefits is not required. 
 
Given one of the key objectives of the scheme is to assist economic growth and 
support delivery of new development in the wider area the analysis of GVA benefits 
of the scheme is required to support the business case submission, aligned with the 
principles of the TfL assurance framework. GVA analysis seeks to complement the 
standard economic appraisal and therefore it is not included in the calculation of the 
BCR of the scheme. However, it provides an indication of the total GVA that could 
be realised if a transport scheme is implemented.  
 
The approach to assessment of potential benefits of the scheme is summarised in 
Table 3-1 below. 
 
Element of Assessment Assessment method  

Travel Time Benefits TUBA 

VOC Benefits TUBA 

Accident Benefits Qualitative assessment 

Maintenance Delay Benefits Not required unless TUBA 
BCR is near the threshold 

Construction Delay Disbenefits Not required 

Environmental Impacts (Air Quality, 
Noise, Greenhouse Gases) 

Standard WebTAG 
Spreadsheets 

Indirect Tax TUBA 

GVA Benefits Unlocked development 
and GVA Assessment  

Table 3-1: Approach to Elements of Economic Assessment 

 
Along with the estimation of benefits the costs are also required for the economic 
assessment of the scheme. 
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 TAG Unit A1.2: Scheme Costs 
 TAG Unit A1.3: User and Provider Impacts 
 TAG Unit A2.1: Wider Impacts 
 TAG Unit A2.3: Transport Appraisal in the Context of Dependent 

Development 
 TAG Unit A4.1: Social Impact Appraisal 
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In addition to the Core Scenario and in line with WebTAG a Low Growth traffic 
forecast scenario has been developed to take into account a reduced demand as a 
result of national uncertainty regarding forecasts of population, households, 
employment, GDP growth and fuel price trends and their impact on future traffic 
growth. 
 
An additional sensitivity test has been undertaken to assess the impact of 
“dependent development”. Without the introduction of the scheme, the level of 
development surrounding Broughton is constrained due to the lack of highway 
capacity. Once the proposed scheme is in place, additional development may be 
permitted. 
 
To understand the impact of dependent development on the total benefits of the 
scheme travel demand associated with the dependent development was added to 
the Core scenario and the model was re-run with and without the scheme. The 
benefits were then recalculated based on the new model outputs to produce the 
BCR for With Dependent Development scenario.  
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maintenance delay benefits would only be assessed if the BCR was close to the 
boundary of a VfM category.  
 
Conversely travel time and VOC benefits are expected to constitute the biggest part 
of the scheme benefits. Therefore, the analysis of TEE benefits for the Broughton 
Bypass scheme was driven by Travel time and VOC benefits which were calculated 
with the use of TUBA. 
 
TUBA is the industry-standard software used to derive the travel time, VOC and 
Indirect Taxes benefits/ disbenefits of a scheme. It considers the Business and 
Consumer Traveller Impacts, the Private Sector Provider Revenues and Costs, and 
the Indirect Taxes elements of the WebTAG requirements. 
 
Travel time saving benefits are derived by comparing the overall travel times in the 
Do Minimum situation with travel times in the Do Something scenarios. 
 
It will typically take a shorter time to travel through the study area when the scheme 
is implemented and these time savings are converted into a monetary value. For the 
appraisal of travel time and Vehicle Operating Cost (VOC) benefits, matrices (tables 
of trips, travel times and distances between all origins and destinations) from the 
traffic model are entered into TUBA, along with other scheme specific data. 
 
TUBA assesses travel time savings over the modelled area and then applies 
monetary values (known as Values of Time (VOT)) to derive the monetary benefits 
of those time savings.  
 
TAG guidance VOT parameters and forecast changes in their values over future 
years are included in the standard TUBA economic file (as used within TUBA 
version 1.9.5). 
 
TUBA also calculates Vehicle Operating Cost (VOC) changes which occur due to 
changes in costs associated with such items as fuel, maintenance, and wear and 
tear. These occur due to changes in speed and distance when the scheme is 
implemented and can include both positive and negative values depending upon the 
scheme’s impact upon traffic flows and routing. 
 
In accordance with best practice, the results of the TUBA assessments have been 
checked at a sector level (as it would be difficult to do this assessment at a zonal 
level). The results of those checks are shown in Appendix C. 
 
6.2.1 Annualisation Factors 

In accordance with the TUBA guidance, annualisation factors are required to expand 
the daily modelled time periods to those that occur within a full year. 
 
The model has 3 time periods that represent single hours for a typical average, 
neutral month weekday: 

 AM Peak: 0800 – 0900 
 Inter peak (Average hour): 1000 – 1600 
 PM Peak: 1700 – 1800 

 
To produce a robust assessment, the annualisation factors need to factor modelled 
hours to be representative of those periods with similar flows and journey purposes.  
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The annualisation factors have been calculated based on the standard procedures 
outlined in the TUBA manual and were derived using Automatic Traffic Count (ATC) 
data on the A6 Garstang Road north of Broughton cross-roads as a representative 
road carrying the traffic which will be expected to benefit from the scheme. 
 
The average weekday traffic flow profile was examined to identify time intervals 
which would be included in the AM, PM and Inter-peak time slices for the TUBA 
analysis. The criteria was set up so that that if the time interval had a flow within 
7.5% of the modelled peak hour flow it would be added to the modelled peak to 
derive the annualisation factor.  
 
The resultant annualisation factors are shown in Table 6-1. The average day flow 
profile is presented in Appendix D. 
 

Time Slice Time 
Model
Matrix 
Used 

Hours Days 
Annualisation 

Factor 

AM Peak 
08:00 to 

09:00 
AM 

1 253 
253 

Inter-peak 
10:00 to 

16:00 
Inter-
peak 

6 253 1518 

PM Peak 
16:00 to 

18:00 
PM 

2 253 506 

Table 6-1: TUBA Time Slices 

 
It should be noted that the annualisation factors for AM and PM peaks presented in 
Table 6-1 as used for the TUBA analysis of the Broughton Bypass scheme are lower 
than the expected maxima (759) suggested in the TUBA General Guidance and 
Advice (November 2014), thus proving a suitably conservative approach in 
calculation of the scheme benefits.  
 
The weekday off-peak (19:00-07:00), weekends and Bank Holidays have been 
specifically excluded.  
 
Exclusion of off-peak and weekend benefits therefore also confirms a conservative 
estimate of the scheme benefits. 
 
This is also consistent with latest TAG guidance, which recommends not including 
benefits from non-modelled time periods. 

 
6.2.2 TUBA Input Parameters 

The TUBA input for each assessment consists of a standard TUBA scheme file. The 
common parameters within the scheme files for all of the TUBA runs including 
sensitivity tests are shown in Table 6-2 below.  
 

Parameter Value 

TUBA Version 1.9.5 (current version) 
First Year 2017 
Horizon Year 2076 
Modelled Years 2017, 2032 

Current Year 
2015 (defines the first year in which the discount rate 
is applied) 
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Time Slices 3 Time Slices as shown in Table 6-1 

Scheme Mode Road 
1st Construction Year 2015 
Opening Year 2017 
Do Something Costs As Shown in Tables 5-1 – 5-2  
Price Factor Prices 

GDP Deflator 
107.65 (deflation factor for 2014 applied to all costs 
except Maintenance which is in 2010 prices) 

Do Something Scheme 
Cost Profile 

As Shown in Appendix A 

User Classes As Shown in Section 4.3 

Input Matrices Time, Distance and Trip Skims 

Table 6-2: TUBA Input Parameters 

 
TUBA input file for the Core Scenario is presented in Appendix E. 
 
6.2.3 User Classes and Matrix Input 

The 2017 and 2032 matrices have been obtained from the cordoned VISUM model. 
The following matrices were taken from the model for each future year, vehicle type, 
journey purpose and time period: 
 

 Trip matrices (in vehicles) 
 Time matrices (in hours) 
 Distance matrices (in km) 

 
The LGV trip matrices have been split into Commuting/Other trips which account for 
12% and Business trips which account for 88% of LGV trips.  
 
As the Broughton transport model does not differentiate between OGV1 and OGV2, 
the HGV trip matrices have been split by 47% and 53% respectively, based on 
national average splits. 
 
6.2.4 Assessment of TUBA Warnings 

TUBA performs a series of checks on the input data to assess whether the input 
appears sensible. The checks generally involve comparing the Do Minimum and Do 
Something input time and distance skim matrices to observe any large differences 
between values within the matrices. If the ratio of the values is above a specified 
threshold, TUBA displays a warning message in the output file. 
 
The warning messages were closely checked to ensure that the results were logical. 
It was decided that warnings affecting a very small demand (less than 5 trips) would 
not need to be investigated as they are unlikely to have a material impact on the 
results. Therefore, they were filtered out before the analysis was undertaken. 
 
The remaining three warnings were investigated to make sure that the output was 
suitable and sensible in relation to the impacts of the scheme. 
 
The analysis of TUBA warnings is presented in Table 6-3 below. 
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Analysis of the travel time benefits by time period, as shown in Table 7-2 indicates 
that 25% of the benefits are associated with AM trips, 21% with IP trips and 54% 
with PM trips.  
 
The high proportion of PM trip benefits is due to two hours of PM peak benefits 
compared to one hour of AM benefits defined from the analysis of traffic flows used 
to inform the annualisation results. 
 

Time Period 
Benefits per Period 

(£m) 

Weekday AM £32.4m 

Weekday Interpeak £27.2m 

Weekday PM £69.9m 

Total £129.5m 

Table 7-2: Travel Time Benefits by Time Period 
(PVB, 2010 prices, discounted to 2010) 

 
The travel time benefits have been also assessed against the level of time saved, as 
shown in Table 7-3 below. 
 

Net journey time 
changes (£m) 0 to 2 mins 2 to 5 mins More than 5mins 
Business £6.8m £14.8m £33.2m 
Commuting £2.2m £8.0m £17.6m 
Other £6.8m £12.5m £27.8m 

Total £15.7m £35.3m £78.5m 

Table 7-3: Monetised Time Benefits by Size of Time Saving 
(PVB, 2010 prices, discounted to 2010) 

 
The table shows that as expected the majority of benefits are associated with 
journeys with a decrease in travel time of more than 5 minutes which represents the 
highest thresholds provided by DfT for travel time savings analysis. Travel time 
savings of up to 8-9 minutes are noted in the Model Forecasting Report (September 
2015).   
  
Travel time savings of greater than 5 minutes account for £78.5m of benefits which 
is more than 60% of the total travel time benefits of the scheme. As demonstrated in 
Table 5-3 the pattern is similar across all journey purposes.  
 
The benefit profile over a scheme’s life is used to determine whether the benefits of 
the scheme occur earlier or later in the scheme’s life. The benefit profile over the 60-
year assessment periods is shown in Figure 7.1. The benefit profile indicates that, 
as expected, the benefits increase between the Opening Year and the Design Year 
(last modelled year) and steadily decline after that. The two main reasons for the 
shape of this profile are: 
 

a. Increasing congestion in future years without the scheme in place, resulting 
in increased benefits once the scheme is in place; and 

b. The impact of discounting over time. 
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Low Growth 
Scenario 
Forecast 

Inclusion of 
“Dependent 

Development”  

Core Scenario 
Forecast 

TUBA Benefits (Travel time, VOC 
and Indirect Tax benefits) 

£86.9m £157.1m £130.8m

Greenhouse Gas, Noise & Air 
Quality Benefits 

-£1.6m -£1.6m -£1.6m

TOTAL PVB £85.3m £155.5m £129.2m

TOTAL PVC £22.1m £22.1m £22.1m

Benefit to Cost Ratio (BCR) 3.9 7.0 5.8

Table 8-1: Core, Low Growth and Dependent Development Test Results 

 
The dependent development sensitivity test scenario produced a BCR of 7.0. This 
proves that as a result of adding extra network capacity with the bypass in place the 
dependent development trips can be accommodated without causing the same level 
of delays they would otherwise cause if the scheme is not built. 
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The bypass is expected to significantly enhance labour connectivity to/from Preston. 
It is also a precondition for the development in Whittingham in place of the former 
Whittingham Hospital and it supports a proportion of potential future development in 
Longridge. Therefore, it was determined that two types of the potential GVA benefits 
would be relevant for the Broughton Bypass: Unlocking development and 
Productivity uplifts. 
 
Unlocked development and employment have been quantified by multiplying the 
number of jobs expected to be generated by the Whittingham Hospital development 
by GVA per employee. GVA per employee is calculated as a weighted average of 
employment by industry and GVA per employee in each industry.  
 
As GVA is not only generated by direct, net employment but can also arise through 
the completion of residential development being unlocked the number of indirect 
jobs in the local economy generated by this mechanism was also forecast based on 
HCA appraisal guidance methodologies (2013). 
 
The Longridge development is expected to provide new homes. It was assumed that 
20% of them are going to benefit from the Broughton bypass scheme. Therefore 200 
dwellings have been converted to number of jobs. The factor employed in this 
analysis corresponds to 0.15 and has been obtained from the National Housing 
Federation report The Labour Needs of Extra Housing (2005). 
 
A further proportion of the estimated direct and indirect employment has also been 
“netted off” by taking current and future transport capacity into account in both the 
Do Minimum and Do Something scenarios to actually identify which jobs will be 
unlocked by the transport scheme. 
 
The processes employed in undertaking the above calculations make use of the 
Broughton Transport model, DMRB and WebTAG2 guidance on the assessment 
and forecasting of dependent development (WebTAG2 Unit A2-3).  
 
The second type of GVA benefits, which arise from productivity benefits as a result 
of reduced journey times, is quantified by estimating productivity uplifts for the 
affected transport users. The data for transport users has been obtained from the 
transport model. Transport users have been divided into two categories: freight and 
car users. A different methodology is used for each category. 
 
Productivity benefits from reduced journey times for vehicles transporting freight 
have been obtained by applying the reduction in journey time to a national average 
productivity value of time for freight obtained from a study published by AECOM1. 
This value has only been applied to heavy good vehicles. 
 
Productivity benefits for cars have been obtained using a different methodology. In 
this case, productivity elasticity for reductions in journey time has been used to 
estimate percentage productivity uplift. This elasticity is derived from a study 
published by the Institute of Transport Studies (ITS) in Leeds across all relevant 
journey purposes2. This uplift is then applied to existing car users affected by the 
scheme and the GVA they currently generate by industry.  
 
                                                 
1 Wider Economic Benefits- Humber Bridge Study AECOM (2012) 
2 Review of methodologies to assess transport’s impacts on the size of the economy (ITS 
2010) 
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Within this the environmental impacts account for -£1.6m of disbenefit over 60 
years. There will also be some small disbenefits from a reduction in Indirect Tax 
revenues.  
 
In accordance with WebTAG guidance, a sensitivity test has been undertaken to 
understand the economic impact of lower levels of future traffic growth, known as 
the Low Growth scenario, on the scheme Value for Money. In addition a scenario 
With Dependent Development was created to test the impact of “dependent 
development” on the scheme BCR.   
 
The Low Growth scenario resulted in BCR of 3.9 and the dependent development 
test in BCR of 7.0. This demonstrates that the scheme Value for Money is robust to 
lower levels of traffic growth in the future as the bypass is still within High Value for 
Money category, and creates additional benefits if dependent development is 
coming forward.  
 
The scheme can potentially generate additional £153m of GVA benefits through 
unlocked development, employment and productivity impacts. The GVA benefits 
have been estimated using the most advanced methodology available. In the 
absence of WebTAG guidance for assessment of GVA benefits they have not been 
included in the calculation of the BCR and Value for Money of the scheme. 
However, they demonstrate the level of economic growth to be unlocked by the 
scheme and are of importance to the LEP and the achievement of its Strategic 
Economic Plan in particular. 
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Appendix A Scheme Costs and Spend Profile 

 
  Description 

A-1 LCC Cost Estimate 

A-2 Scheme Cost Profile 

A-3 Capital Cost of Maintenance 
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Appendix B TEE, AMCB and PA Tables 
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Appendix C Sector-to-Sector Analysis of TUBA Benefits 

 

Figure/Table Description 

  

Table C-1 Total Benefits 

Table C-2 Time Benefits 

Table C-3 Fuel VOC Benefits 

Table C-4 Non-Fuel VOC Benefits 
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Appendix D Flow Analysis for TUBA Annualisation Factors 
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Appendix E TUBA Input File 

 


