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1.0

Introduction

1.1

The Study
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This study is considering linking the M4 with the Avon Ring Road (A4174) with a new junction 18a on
the M4. The scheme’s overall objectives are to:
Relieve congestion to M4 J19 and M32 J1 and on the A4174 corridor;



Improve safety by reducing congestion related collisions on M4 J19 and M32 J1 and on the
A4174 corridor;



Unlock the economic potential in the north‐east Bristol Fringe, particularly within Science,
Technology and Innovation sectors;



Improve network resilience and journey time reliability;



Minimise the impact of traffic/infrastructure to the natural environment and, where possible,
deliver opportunities for environmental enhancement; and



Protect and enhance access for non‐car modes

1.2

D



This Technical Note

Unlocking economic potential is one of the objectives of the scheme. As such, this technical note
sets out the assessment of economic impacts of the potential M4 junction 18a scheme, considering
both:


Wider economic impacts of the scheme in line with guidance in WebTAG Unit A2.1; and



A regeneration assessment for the scheme.

[INSERT JETT ID]

LEGAL ENTITY (IF APPLICABLE)
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2.0

Wider Impacts

The methodology adopted in assessing wider economic impacts of the M4 junction 18a scheme
options is in line with guidance in WebTAG Unit A2.1 and follows a similar process used in
assessment of a variety of schemes in the WoE area, including both MetroWest Phases 1 and 2.

2.1

Impacts Assessed

The Wider Impacts Assessment is focused on the following three areas:


Agglomeration – By reducing journey times across the West of England (WoE), the relative
agglomeration1 of business in this area will increase. This will have a direct impact on the
productivity and GDP of the UK and is a central element to the estimation of Wider Impacts;



Output change in imperfectly competitive markets – A reduction in the costs of transport allows
businesses to operate more efficiently, improves their output and intensity of business practices,
and hence allows for benefits; and



Labour supply impacts – This captures tax revenues arising from the welfare effects to the UK
economy of having a wider human resource pool. As travel costs are reduced, more workers will
be attracted to the workplace from either new areas accessible by the scheme or areas that are
already connected receiving an improved service.

2.2
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This assessment captures the wider impacts accrued over a 60‐year appraisal period from the
scheme opening year 2021 to 2081. Separate analysis has been carried out for the eastern and
western scheme options.

Geographical Detail

The main inputs for Wider Impacts Assessment include the DfT’s standard economic dataset and
outputs from GBATS42 models supplemented by local planning data and demographic information
for the study area under investigation. As these data comes with varying geographical detail, a
sector system was adopted to reconcile such discrepancy and also provide sufficient detail to enable
decision‐makers to understand the geographical distribution of wider impacts in WoE and areas
further afield. The sector system was defined taking on board the following three aspects:
Extent of coverage – consideration was given to the extent of the area for which that GBATS4
modelling suite is capable of producing reasonably detailed output. The extent of coverage was
also selected based on individual Local Authority District (LAD) boundary in order to be
consistent with the format of the DfT’s economic dataset. Four LADs were included in the area of
investigation, namely Bath & North‐East Somerset, Bristol City, North Somerset and South
Gloucestershire Councils;



Sectoring – each selected LAD was split into sectors for examination of benefit distribution
across different parts of the region. Compatibility with different tiers of geographical area
definition was the key for defining the sector system in order to facilitate access to other data
that is readily available. The formulated sectors are therefore aggregation of traffic zones in
GABTS4 and also follow Ward boundaries (or its aggregation) so modelling output and existing
demographic information can be taken on board with ease. The four LADs in WoE are split into
13 different sectors, with the rest of the UK represented by sector 14; the sectoring system is
illustrated in Figure 2.1; and



Fitness for purpose – formulation of sectors also considered the potential scheme, so the
methodology framework is capable for providing insight on how the scheme options are likely to
contribute to the overall wider impacts, should relevant input data be made available.

D



1 Agglomeration is a term used to infer the ability of an economy to act through the density of companies to interact with one another.
2 GBATS4 is a multi‐modal transport model covering West of England. More detail of the model specification, functionality and its
validation are available in supplementary documents.
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2.3
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ft

Figure 2.1: Wider impacts sector system

Agglomeration

The calculation of agglomeration impacts follows the method set out in Appendix D of WebTAG Unit
A2.1, based on demographic data as well as generalised travel demand and costs for business and
commuting trips. Table 2.1 summarises data used for estimating the agglomeration impact including
their sources and key assumptions adopted. Further information is set out in subsequent tables.
Table 2.1: Data used for agglomeration impact calculation
Source & Assumptions

D

Data required
Local GDP per Worker

Sectoral and total
employment forecasts

DfT Sectoral GDP forecasts for individual LADs were used.
No variation in GDP per worker within individual LADs was considered.
DfT Sectoral and total employment forecasts for individual LADs were used.
Total employment figures were apportioned to each geographical sector of individual LADs
based on information derived from GBATS4 model and

Agglomeration elasticities
by industrial sector

Recommended values from Table 1 at Page 9 of TAG Unit A2.1 were adopted.

Parameter for distance
decaying

Recommended values from Table 1 at Page 9 of TAG Unit A2.1 were adopted.

Generalised cost matrices
weighted across user
groups 3

Journey time, distance and road charge skim matrices were taken from GBATS4 output and
converted the generalised travel cost following standard approach and parameters for VOT
and VOC calculation in the latest TAG Data Book.
Journey time savings were derived based on sector‐to‐sector movements and deducted
from the Do Minimum values to derive Do Something travel time. This again was converted
generalised travel cost based on TAG compliant VOT.

3 The assessment methodology principally operates on the relationship between average generalised costs for 2‐way trips before and
after the scheme is implemented. This is not significantly different if public transport generalised costs are included or not. Hence, it is
considered appropriate to use just the highway generalised cost changes as a proxy to determine overall scheme wider impacts.
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Table 2.1: Data used for agglomeration impact calculation
Data required

Source & Assumptions
This approach ensures that all benefits derived are directly attributed to the proposed
scheme and removes the risk of introducing spurious benefits as a result of potential
‘modelling noise’.

Trip matrices by journey
purpose and time period
3

Travel demand matrices were taken from GBATS4 output. Business and commuting
journeys were extracted separately. Highway car trips were converted to person trips using
appropriate occupancy values from the latest TAG Data Book.

Table 2.2 has the number of employment in each LAD by employment sector, which is in line with
assumptions in TAG Data Book for year 2036. Table 2.3 illustrates how information in Table 2.2 was
apportioned to individual geographical sectors based on ratios derived from the number of arriving
commuting trips in each sector during the AM peak. The volume of arriving commuting trips in the
AM was regarded as a proxy (in relative terms) for number of jobs in this process.
Table 2.2: 2036 Employment by LAD
Source: tag‐workbook‐wider‐impacts‐dataset.xls
Local Authorities

Manufacturing

Construction

Consumer
Services

Producer
Services

Total

4,658

3,577

24,306

21,191

53,732

Bristol City
North Somerset
South Gloucestershire
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Bath & N.E.Somerset

10,802

8,249

48,877

106,470

174,398

6,088

3,588

28,646

22,865

61,187

12,872

10,218

47,685

48,550

119,325

Table 2.3: 2036 Employment by Sector
Source: tag‐workbook‐wider‐impacts‐dataset.xls
Sector

Ratio

Manufacturing

D

Local Authorities

Construction

Consumer
Services

Producer
Services

Total

Bath & N.E.Somerset

9

9%

402

308

2,096

1,827

4,633

Bath & N.E.Somerset

10

67%

3,106

2,385

16,206

14,129

35,826

Bath & N.E.Somerset

11

25%

1,151

884

6,004

5,234

13,273

Bristol City

1

15%

1,653

1,262

7,480

16,294

26,689

Bristol City

2

41%

4,410

3,367

19,953

43,464

71,193

Bristol City

3

15%

1,663

1,270

7,525

16,391

26,849

Bristol City

4

20%

2,169

1,656

9,813

21,375

35,013

Bristol City

5

8%

908

693

4,107

8,946

14,654

North Somerset

6

22%

1,322

779

6,219

4,964

13,284

North Somerset

7

35%

2,151

1,268

10,122

8,079

21,621

North Somerset

8

43%

2,615

1,541

12,305

9,821

26,282

South Gloucestershire

12

48%

6,237

4,952

23,107

23,526

57,822

South Gloucestershire

13

52%

6,634

5,267

24,578

25,024

61,503

Agglomeration impacts were estimated for year 2021 and 2036 and then profiled4 across the
appraisal period between 2021 and 2081, and discounted to 2010 prices and values. Results are

4 Agglomeration impacts were assumed to change over time at the same rate as user VOT.
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presented in Table 2.4, for the eastern and western scheme options. Agglomeration benefits are
highest in South Gloucestershire, accounting for around 50% of the total, with the remainder split
relatively evenly between Bristol City, Bath & N.E. Somerset and North Somerset Council areas.
Table 2.4: Agglomeration impacts
Source: CH2M calculations
Agglomeration Impacts (£000s)

Western option

Eastern option

2021

£1,395,603

£1,860,318

2036

£5,400,046

£6,814,047

Appraisal period (discounted)

£103.84m

£131.50m

2.4

Imperfect Competition

TAG Unit A2.1 suggests that the imperfect competition impact can be calculated as 10% of business
user benefits which will have already been interpolated, extrapolated and discounted over the
appraisal period. No further profiling or discounting is required. Table 2.5 presents the estimated
imperfect competition impact, which is 10% of the business user benefits. Overall the total value of
benefits for the western option is £46.35m, and £49.64m for the eastern option.

(£000s)
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Table 2.5: Imperfect competition impacts
Source: CH2M calculations

Western option

Eastern option

£46.35m

£49.64m

Imperfect Competition Impacts

2.5

Tax Revenues from Labour Supply Effects

D

The calculation of labour supply impact also follows the method set out in Appendix D of TAG Unit
A2.1, based on inputs similar to what was used for estimating agglomeration impact, as listed in
Table 2.6.
Table 2.6: Labour supply impacts data
Data required

Source / Challenges & Solutions

Elasticity of labour supply with
respect to net return from working

DfT economic dataset; Recommended value is 0.1, Table 2 at Page 9 of TAG Unit
A2.1

Number of workers living in zone i
and working in zone j varying by
forecast year

2011 Census data (‘KS601EW to KS603EW ‐ Economic activity by sex’) was used
to derive the total number of workers by LAD (economically active population in
employment).
The distribution of number of workers (by residence) to the sectors where their
workplaces are is based on information derived from the GBATS4 AM
commuting trip matrices. The total number of HBW trips in the AM was used as
the weighting to apportion total number of workers from one sector to sub‐
groups by their respective destination sectors.

Mean gross workplace‐based
earnings by zone

DfT economic dataset

Median wage of marginal worker
entering the labour market by zone

Derived from DfT economic dataset

Average tax rate

DfT economic dataset; Recommended value is 0.3, Table 2 at Page 9 of TAG Unit
A2.1

Pay of marginal worker compared to
average worker

DfT economic dataset; Recommended value is 0.69, Table 2 at Page 9 of TAG
Unit A2.1
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Table 2.6: Labour supply impacts data
Data required

Source / Challenges & Solutions

Round‐trip commuting generalised
cost

Derived from relevant generalised cost data.

Tax take on increased labour supply
parameter

This is equal to 40% in accordance with guidance in WebTAG

Detailed information on the number of workers (by residence) was required for estimating increased
tax revenues from Labour Supply Effects. This was derived using a combination of 2011 Census data
and information from TEMPRO and is presented in Table 2.7. Information was disaggregated to
individual geographic sectors using the number of home‐based work trips from GBATS4 for the AM
peak hour.
Values of the estimated increase in tax revenues from Labour Supply Effects for the modelled
forecasting years and the entire appraisal period are presented in Table 2.8.
Table 2.7: Numbers of Workers in each LAD by Residence
Source: tag‐workbook‐wider‐impacts‐dataset.xls
Numbers of Worker

Bristol
North Somerset
South Gloucestershire

2021

2036

86,850

96,044

106,555

ra
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Bath and North East Somerset

2011

216,840

232,958

270,805

82,807

98,815

110,355

162,707

181,697

192,721

Table 2.8: Increase in Tax Revenues from Labour Supply Effects
Source: CH2M calculations
2021
2036

Western option

Eastern option

£25,491

£33,826

£102,408

£122,948

£1.96m

£2.37m

D

Labour supply impacts (£000s)

Appraisal period (discounted)

2.6

Wider Impacts summary

Table 2.9 shows summary and total values of wider impacts for the Wider Impact Assessment for the
Strategic Outline Business Case of the M4 junction 18a link study.
Table 2.9: Summary total Wider Impacts (2021‐80)
Source: CH2M calculations
(£000s)

6

Western option

Eastern option

Agglomeration impacts

£103.84m

£131.50m

Imperfect competition impacts

£46.35m

£49.64m

Labour supply impacts

£1.96n

£2.37m

TOTAL Wider Impacts

£152.16m

£183.52m
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3.0

Regeneration

This section sets out the approach, assumptions, limitations and headline findings of the
Regeneration Assessment for the Scheme. Details of the Scheme’s context area, its prevailing
economic conditions, strategic policy issues and the user benefits arising from implementation of
the Scheme are presented in advance to set the framework for the Regeneration Assessment. The
WebTAG regeneration worksheet is reproduced at the end of the technical note.

3.1

Regeneration Area Location

DfT’s WebTAG Unit A2.2 ‘Regeneration Impacts’ states that “a regeneration report only needs to be
considered for schemes that affect travel to, from, or within one or more regeneration areas”.
Whilst there is no single definition for regeneration areas, such terminology is usually reserved for
designated locations that fall under central government and EU policy for economic development
and regeneration. At present, central government policy is reflected in the nationally designated
enterprise zones, whilst EU policy is targeted toward communities with ‘assisted area’ status.
The Scheme’s location, within South Gloucestershire on the north‐eastern fringe of the West of
England sub‐region, does not place the scheme within an assisted area. However, the scheme is
within reasonable proximity of a nationally designated enterprise zone at Temple Quarter, in Bristol
City Centre (8‐10km to the south‐west of the scheme location). This means that Temple Quarter will
act as a national centre for economic development and regeneration activities going forward.

ra
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Further, at a local level, economic development and regeneration policy is predominantly devolved
to sub‐regions (represented by Local Enterprise Partnerships) and local authorities. Within this
context, the proposed scheme is located within South Gloucestershire local authority area, the West
of England LEP (WoELEP) area and the West of England Combined Authority (WECA) area. These
authorities have collaborated to prepare economic development strategies, guided by the emerging
Joint Spatial Plan (JSP) and existing Local Plan documents, that identify and promote the long‐term
aspirations and economic priorities. In particular, the JSP highlights a requirement for:
105,500 new homes across the West of England to 2036, including 44,000 additional homes not
already committed to via Local Plans; and



82,500 additional jobs across the West of England to 2036.

D



In light of these ambitious economic targets, the current economic development strategies for the
West of England are underpinned by the WoELEP’s Strategic Economic Plan, which designated a
number of regionally significant Enterprise Areas (in addition to the nationally designated Enterprise
Zones), that were proposed to drive economic growth and development at a sub‐regional level. Of
the five enterprise areas identified by WoELEP, three fall in South Gloucestershire and one
(Emersons Green) will be located in the immediate vicinity of the proposed scheme.
Emersons Green Enterprise Area is a 45 hectare site, forecast to support between 4,000 and 7,000
jobs as well as 2,000 dwellings at full development (2030), and therefore represents a development
site of strategic importance in a sub‐regional context.
The presence of nationally designated enterprise zones alongside sub‐regional growth objectives
that focus strategic economic development areas in the context area for the scheme, confirm the
far‐reaching regeneration aspirations of the area. As such, for the purpose of this regeneration
analysis, the scheme is considered to be located within a regeneration area.

3.2

Economic Profile

The Phase 1 Report (Appendix A to the SOBC) appends the Economic Baseline Report which presents
a detailed overview of prevailing economic conditions in the immediate and wider context areas for
the M4 J18a Link Scheme. In general, the economic indicators reported illustrate a strong labour
market and robust economy within South Gloucestershire and the wider West of England. However,
current economic growth trends suggest that the economy may not be keeping pace with changes in
7
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the regional and national economies, based on a number of metrics. More specifically, the indicators
characterise prevailing economic conditions in Emersons Green and South Gloucestershire as:
Above average levels of economic activity, implying high levels of labour market participation;



Below average levels of unemployment, suggesting significant employment opportunities are
accessible.



Above average levels of skills and education, meaning residents may have a wider employment
catchment area to identify jobs that are commensurate to their qualifications.



Above average levels of residents employed in high status occupations, again meaning residents
may have a wider employment catchment area to identify job roles that are commensurate to
their qualifications.



Above average wages for residents and employees, as well as differentiation in wages between
residents and employees. Combined with commuter flow data, this confirms a wide travel to
work area for residents and employees alike.



High levels of GVA and productivity, but with slower than average growth rates.



Declining growth in employment, particularly in key target sectors such as manufacturing and
professional, scientific and technical activities.



Slower than average growth rate for business births and total number of enterprises



Positive trends for inward investment



Lower demand and lower rents for employment floorspace compared to Bristol City Centre
locations.

ra
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Taken together, these economic trends lend support for transport investment in the form of the M4
J18a Link Scheme. The labour market evidence for high rates of labour market participation, low
rates of unemployment, high educational and skills attainment and high status occupations imply
the labour market in the immediate and wider context areas would benefit from enhanced
connectivity and accessibility enabled by the Scheme. Enhanced connectivity and accessibility,
including excellent linkages to the Strategic Highway Network, would widen catchment areas for
both labour supply and demand, and allow the labour force to find employment commensurate to
skills.
Similarly, commuting patterns demonstrate a wide travel to work area in the region. This would
widen with the Scheme, as current congestion problems ease and connections to the strategic
highway network enhanced.
At the same time, declining growth trends for GVA, productivity, the employment base and business
base could be alleviated via implementation of the Scheme. Current trends may be partially
explained by transport issues such as congestion that are prevalent in South Gloucestershire.
Anecdotal evidence from existing and prospective businesses within the ‘Gateway to Growth’ report
highlight transport conditions as a deterrent to expansion and investment, and may also drive
existing businesses from the area. By relieving transport constraints through implementation of the
Scheme, business sentiment on South Gloucestershire as a location to invest and locate might
improve, meaning that the negative trends associated with GVA, productivity, the employment base
and business base could be reversed.

3.3

Transport as a constraint on the economy

The Gateway2Growth Campaign published the report ‘The business and social case for investment in
a new junction from the M4 near Emersons Green’ in September 2015. The report, predicated on
anecdotal and qualitative evidence in the main, highlighted how worsening congestion on the A4174
was having a detrimental effect on economic growth and development at Emersons Green
Enterprise Area. The report promoted the implementation of the M4 Link scheme as a mechanism to
8
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reduce congestion and improve accessibility to the area, in order to enable continued economic
growth and development. In particular, the report argues that by providing direct motorway access
to Emersons Green, a new motorway junction would ease traffic congestion along the A4174 ring
road and help realise the potential of the Enterprise Area. Further, the report specifically highlights
that the new M4 Link would:


Reduce congestion and operating costs for business.



Attract new business investment and highly skilled employment to the area.



Enhance the potential for the Bristol & Bath Science Park (BBSP) to become a regional hub for
science, research and innovation.



Improve labour market flexibility and participation, due to easier commuting.

The findings of the Gateway2Growth Campaign’s report are complemented by evidence sourced
from a review of current and emerging policy and transport modelling (GBATS4?), which highlight
the following mechanisms by which transport constrains economic growth and development in the
region:
Congestion and traffic growth on West of England’s local and strategic road networks;



Safety issues;



Poor transport network resilience;



Poor air quality in areas of Bristol and Bath; and



Lack of real alternatives to the car for some residents and businesses in the West of England.

3.4
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Other local constraints on the economy

D

The local economy is somewhat constrained by the ability of the local labour supply to meet current
and forecast labour demand. At present, the West of England’s economy is already reliant to some
degree on labour supply commuting from outside of the sub‐region. Bristol, South Gloucestershire
and Bath and North‐East Somerset experience net in‐commuting, predominantly from surrounding
areas such as Wiltshire, Mendip and Stroud. Whilst North Somerset experience net out‐commuting
of labour supply, the overall position for the West of England reflects a net in‐commuting labour
supply of 23,000.
At the same time, the West of England’s most recent Quarterly Economic Bulletin (Issue 22, Quarter
2, 2017) demonstrates that the number of employment opportunities in the sub‐region is increasing.
The scale of job vacancies in the West of England was estimated at 57,000 jobs, up from 52,000 jobs
the previous year. This suggests significant labour demand in the sub‐region. Simultaneously the
Bulletin also suggests that there are around 5,000 job seekers allowance (JSA) claimants in the West
of England. This implies that there are fewer people seeking employment than jobs available,
demonstrating a requirement for additional in‐commuting going forward. This requirement could
increase in future years, given that the West of England’s growth forecasts indicate that between
45,000 and 109,000 new jobs could be created in the sub‐region through to 2036. Within this
context, significant in‐commuting will be required to support economic growth in the West of
England; this scale of in‐commuting can be facilitated through investment towards transport
improvements that will improve accessibility.
It is also worth acknowledging that whilst wages in the West of England area are typically above
comparator core cities (e.g. Birmingham, Manchester, Leeds etc), they are still some way behind
comparator/aspirational areas in the south of UK (e.g. Thames Valley Berkshire [Reading] and
Oxfordshire). As a result, investment in transport infrastructure to facilitate accessibility
improvements, enhanced labour supply connectivity and locational attractiveness for businesses
could all work to narrow the wages gap between the West of England and comparator LEPs.
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3.5

Transport Economic Summary

Based on the conventional transport economic appraisal prepared for the SOBC (see Section 4:
Economic Case), the following transport economic impact are generated by the scheme, for non‐
business user and business users, and for both the Eastern option and Western option:




Non‐Business User Benefits:
–

Travel time benefits are estimated at £629m (Western) and £631m (Eastern); and

–

Vehicle operating costs are estimated at ‐£98m (Western) and ‐£110m (Eastern).

Business User Benefits:
–

Travel time benefits are estimated at £482m (Western) and £502m (Eastern);

–

Vehicle operating costs are estimated at £18m (Western) and £7m (Eastern);

–

Reliability benefits are estimated at £100m (Western) and £101m (Eastern); and

–

Conventional wider impacts (i.e. agglomeration, imperfect competition impacts and labour
supply impacts) are estimated at £152m (Western) and £183m (Eastern).

These benefit streams are set against estimated costs of £446m (Western option) and £348m
(Eastern option).

3.6

Impact of the Scheme on the West of England economy

ra
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The scheme could unlock the economic growth and development potential of the West of England,
focused on the designated enterprise zones and areas within the sub‐region. The full potential of the
various regeneration areas is outlined below:
Filton Enterprise Area – 7,000‐12,000 jobs



Avonmouth Severnside Enterprise Area – 6,000‐14,000 jobs



J21 Enterprise Area – 9,000 jobs



Bristol Temple Quarter Enterprise Zone – 17,000 jobs



Bath City Riverside Enterprise Area – 9,000 jobs



Emersons Green Enterprise Area – 4,000‐7,000 jobs.

D



Although the development aspirations of these locations are not explicitly contingent or dependent
on the M4 J18a Link scheme, the project will provide enhance connectivity and accessibility across
the West of England at a strategic scale, making the sites more attractive to businesses and more
accessible to labour. Further, anecdotal evidence and business sentiment revealed in research
undertaken by the Gateway2Growth Campaign indicates that the scheme is vitally important to the
viability of current and future business tenants located on and in proximity to Emersons Green
Enterprise Area. This implies that the scheme could help to enable the enterprise zones and areas to
achieve their full economic potential. That said, each regeneration site will require a range of
complementary infrastructure investment to unlock its full economic potential, therefore the full
scale of economic impacts outlined in the bullet points above cannot be attributed to the M4 J18a
Link scheme. The Regeneration Assessment detailed below outlines the proportionate impact of the
scheme itself.

3.7

Regeneration Assessment

The Scheme could have wider employment impacts across the entire West of England sub‐region, as
well as further afield. This is because changes to transport networks may influence where businesses
and workers choose to locate and where to make trips to and from.
Broadly in line with guidance provided in TAG unit A2.2 ‘Regeneration Impacts’, the wider
employment impact of scheme options was estimated based on changes in accessibility before and
10
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after implementation of the scheme options. A bespoke model was developed to capture
accessibility impacts on labour supply and labour demand, represented by changes in the accessible
workforce. The specification of the model and its outputs are presented below.
The employment impact model is predicated on changes in journey times between different zones in
the West of England (and the rest of the UK) before and after the implementation of the scheme
options. Changes in journey times act as a proxy for changes to accessibility. For simplicity and
consistency, the West of England is split into four zones reflecting the four local authority areas
comprising the sub‐region (i.e. Bath and North East Somerset, Bristol, North Somerset and South
Gloucestershire). A number of other zones were also established, representing local authorities in
the vicinity of the West of England (e.g. Wiltshire, Stroud, Swindon, Cardiff).
Modelling scenarios considered in the Regeneration Assessment included Do Minimum 2036,
Western option 2036 and Eastern option 2036. The horizon year of 2036 encompasses all future
development proposed as part of the JSP, and therefore reflects a worst‐case scenario for journey
times under Do Minimum conditions. In all scenarios, commuting journey times from the AM peak
period were analysed as they provided the best proxy for the impact of the Scheme on commuters’
choices. Journey times between the zones were derived from modelling outputs and consistent with
data used in TUBA and ‘Wider Impacts’ analysis. Specifically, car journey times for commuting
purposes were abstracted from the modelling outputs, as car journeys were expected to be the
primary users of new motorway link infrastructure.

ra
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Tables 3.1 and 3.2 provide car journey time origin‐destination matrices for a subset of the zone
combinations included in the model, pre‐ and post‐scheme options. The data clearly shows that for
most combinations of zones, journey times are reduced following the implementation of the scheme
options.
Table 3.1: Car Journey Times Change, Do Minimum versus the Western option (2036)
Source: CH2M calculations
Zone

ASEA

0.0
0.4
0.0
0.1
0.6
0.5
0.6
‐0.6
‐0.4
‐0.6
‐0.6
‐0.6
‐0.6
0.1
0.0
0.0
0.0
0.0
‐0.1
‐0.4
0.0
0.0
0.0

‐1.5
0.1
0.0
0.1
‐0.1
0.2
‐0.1
0.3
0.3
0.3
0.3
0.3
0.3
0.0
0.0
0.1
0.1
0.1
0.8
1.3
0.1
‐0.5
‐0.5

D

Bath & N.E.Somerset
Bristol, City of
North Somerset
South Gloucestershire
Newport
Monmouthshire
Cardiff
Cheltenham
Cotswold
Forest of Dean
Gloucester
Stroud
Tewkesbury
Mendip
Sedgemoor
South Somerset
Taunton Deane
West Somerset
Wiltshire
Swindon
Cornwall
West Dorset
East Dorset

Bath EA

Regeneration Area
City Centre and
Weston EA
Temple Quarter
‐0.1
‐0.1
‐0.2
0.0
‐0.4
‐0.6
‐0.5
‐0.3
‐0.8
‐0.3
‐0.5
‐0.6
‐0.7
‐0.4
‐0.2
‐0.2
‐0.2
‐0.1
0.2
0.1
‐0.3
‐0.4
‐0.7

‐0.1
0.1
0.0
0.1
‐0.1
0.1
‐0.1
0.3
0.3
0.3
0.3
0.3
0.3
0.0
0.0
0.0
0.0
0.0
0.0
1.9
0.0
0.0
0.0

Filton EA

Emersons
Green EA

‐1.8
‐0.2
‐0.2
‐0.1
0.5
0.3
0.3
0.1
0.2
0.1
0.1
0.0
0.1
0.7
‐0.2
‐0.1
‐0.1
‐0.1
0.2
0.6
‐0.2
‐1.1
‐1.2

‐1.1
‐0.9
‐7.5
‐0.1
‐7.3
‐8.7
‐8.5
‐4.9
‐5.1
‐3.8
‐4.7
‐4.2
‐4.2
‐1.3
‐7.8
‐6.2
‐7.3
‐8.9
‐2.1
‐2.2
‐8.9
‐1.3
‐1.4
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Table 3.2: Car Journey Times Change, Do Minimum versus the Eastern option (2036)
Source: CH2M calculations

Bath & N.E.Somerset
Bristol, City of
North Somerset
South Gloucestershire
Newport
Monmouthshire
Cardiff
Cheltenham
Cotswold
Forest of Dean
Gloucester
Stroud
Tewkesbury
Mendip
Sedgemoor
South Somerset
Taunton Deane
West Somerset
Wiltshire
Swindon
Cornwall
West Dorset
East Dorset

Bath EA

ASEA

0.0
0.3
‐0.3
0.0
‐0.1
‐0.2
‐0.1
‐0.8
‐0.7
‐0.8
‐0.8
‐0.8
‐0.8
‐0.1
‐0.2
‐0.2
‐0.2
‐0.2
‐0.2
‐0.7
‐0.2
0.0
0.0

‐1.6
0.1
0.0
0.0
0.0
0.1
0.0
0.2
0.2
0.2
0.2
0.2
0.2
0.0
0.0
0.0
0.0
0.0
0.4
1.2
0.0
‐0.1
‐0.1

Regeneration Area
City Centre and
Weston EA
Temple Quarter
0.0
‐0.1
‐0.1
0.0
‐0.1
0.0
‐0.2
0.2
‐0.3
‐0.1
‐0.3
0.1
‐0.3
‐0.1
‐0.2
0.2
‐0.5
0.2
‐0.2
0.2
‐0.3
0.2
‐0.4
0.2
‐0.4
0.2
0.0
0.0
‐0.1
0.0
‐0.1
0.0
‐0.1
0.0
‐0.1
0.0
0.3
‐0.3
0.1
2.1
‐0.2
0.0
0.0
0.0
‐0.4
0.0

Filton EA
‐2.2
‐0.2
‐0.1
‐0.1
0.5
0.3
0.3
0.1
0.1
0.1
0.1
0.0
0.1
‐0.1
‐0.1
‐0.1
‐0.1
‐0.1
0.0
0.5
‐0.1
‐2.0
‐2.0

ra
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Zone

Emersons
Green EA
‐0.5
‐0.6
‐2.1
‐0.2
‐2.4
‐3.5
‐4.1
‐1.3
‐1.5
‐1.2
‐1.4
‐1.3
‐1.3
‐0.1
‐2.3
‐2.1
‐2.2
‐2.5
‐0.1
‐0.9
‐2.4
‐1.4
‐1.3

D

The journey time data above demonstrates that journey times to/from the City Centre and Temple
Quarter and Emersons Green Enterprise Areas are quicker following implementation of the scheme
options, with the Western option generating the highest journey time reductions. More modest
changes in journey times are reported for the Eastern option to Bath Enterprise Area, ASEA, Weston
(J21) Enterprise Area and Filton Enterprise Area specifically. .
The changes in journey times can be translated into employment impacts in the West of England via
the assignment of journey time weights. Journey time weights act to assign probabilities to trips
based on journey time bands. Typically, a higher journey time weighting is assigned to smaller
journey times, demonstrating the increased probability that areas of labour supply or labour
demand are more accessible where journey times are lower.
For the purpose of the present analysis, the journey time weightings listed in Table 3.3 have been
used. These weightings are informed by the journey time patterns of existing commuters, as
outlined in the travelwest 'Travel to Work Survey March 2017'. It should also be noted that
weightings are interpolated between the travel time bands listed in Table 3.3; therefore a trip
involving a journey time of 16 minutes would have a higher weighting than a trip taking 29 minutes,
even though they fall within the same broad journey time band.
The travel time weights in Table 3.3 were used as a proxy to demonstrate the proportion of people
who would be willing to undertake trips to reach employment. This provides an indicator for the size
of the workforce catchment accessible to employers and the number of jobs accessible to labour
market participants. Therefore, the weights were applied to the interzone journey time patterns to
establish accessibility changes for unemployed residents between labour supply zones (i.e. local
authorities) and labour demand zones (i.e. the regeneration areas). The number of unemployed
residents were taken from the Annual Population Survey (2017).
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Table 3.3: Journey Time Weightings
Source: CH2M calculations
Travel Times (mins)

Weight

< 15 mins

100%

15‐29 mins

93%

30‐44 mins

65%

45‐59 mins

34%

60‐74 mins

15%

75+ mins

6%

90+ mins

0%

By combining the journey time, journey time weighting and labour supply data it was possible to
estimate changes in the accessible workforce for each combination of zones pre‐ and post‐Scheme.

ra
ft

Table 3.4 shows the change in accessible labour supply between each combination of zones based
on car journey times in 2036, for each option. The estimates are based on the relevant journey time
weighting (based on zone‐to‐zone journey times) being applied to the workforce size in each zone. It
should also be noted that the workforce sizes have also been weighted according to car ownership
data in each zone (derived from the 2011 Census). Note that the GVA uplift value is derived from
application of GVA per Employee benchmarks in 2036 (£79,000 per annum according to the West of
England’s Growth Scenarios, baseline scenario) to the employment forecast.
A reduction in journey times is predicted for many combinations of zones (Tables 3.1 and 3.2),
resulting in higher travel time weightings for these combinations. As a result, an overall increase in
accessible labour supply is predicted. The largest increases in available labour supply is predicted
from Cardiff, Gloucester, Sedgemoor and Cornwall, suggesting significant net in‐commuting to the
sub‐region going forward.

D

Note that this analysis also discounts the significant labour supply in peripheral locations (captured
by the ‘other’ and ‘London’ zones) that could be brought into the accessible labour supply
catchment following implementation of the Scheme, due to unreliable data.
Table 3.4: Labour Supply Change, Versus Do Minimum (2036)
Source: CH2M calculations
Option

Change in Available Workforce

Potential GVA Uplift per Annum (£)

Western option

5,678

£449,488,415

Eastern option

2,197

£173,957,879

The analysis suggests that the Western option will generate the largest economic impacts for the
West of England, facilitating the take‐up of 5,700 jobs and generating around £450 million in gross
value added per annum by 2036. This reflects the findings of Tables 3.1 and 3.2, which demonstrate
that the Western option will result in the greatest journey time savings for trips between proximate
local authorities and the sub‐regions regeneration areas.
For context, the scale of employment that the scheme could facilitate needs to be considered within
the overall growth forecasts for the West of England through to 2036. Current forecasts suggest that
up to 109,000 employment opportunities will arise in the West of England in this time period. The
scheme will therefore facilitate a small proportion (c. 7%) of job creation through to 2036. At the
same time, the working age population of the sub‐region is only expected to grow by a maximum of
60,000 through to 2036. This is around 50% of the employment growth forecast, indicating that
significant in‐commuting of labour supply from proximate local authorities will be necessary to
support the West of England economy. This is consistent with the current analysis, which
13
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demonstrates that enhanced labour supply accessibility have greatest benefit for locations such as
Cardiff, Gloucester, Sedgemoor and Cornwall.
It should be emphasised that these figures reflect the maximum number of jobs and GVA that could
be filled by people who are brought within accessible journey time catchments as a result of the
implementation of the scheme options. It does not guarantee this quantum of jobs materialise or
are filled. The scheme options therefore facilitate or enable an increase in available workforce; they
do not unlock or create specific job opportunities that are available.

3.8

Risks and uncertainties in approach

The analysis into the economic activity and employment impacts of the Scheme is subject to a
number of risks and uncertainties. Uncertainty exists due to the availability of modelling data and
the bespoke nature of the accessibility model constructed. Whilst broadly aligned to DfT guidance
outlined in TAG unit A2.2 ‘Regeneration Impacts’, the regeneration model adopted for this
assessment deviates from recommendations in a number of key ways (primarily due to the
availability of suitable data):
Only journey times for car based commuter trips are included in the analysis. Parking costs for
cars and journey time/fares for public transport are excluded. Public transport and other modes
are excluded on the basis that their inclusion would introduce very marginal effects; and



Although the travel time weightings are supported by evidence based local commuter travel
surveys, the banding and probabilities are not based on a specific deterrence function for travel
to work.

ra
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These differences noted, the assumptions underpinning the model are supported by the latest
available ONS data and modelling outputs that are consistent with data used for the user benefits
and wider impacts assessments. This helps to reduce the amount of risk and uncertainty surrounding
the regeneration impact estimates.

D

The Regeneration Assessment, underpinned by the approach outlined in DfT’s WebTAG Unit A2‐2,
demonstrates that the regeneration opportunities arising from the Western Option (amounting to
potentially 5,700 FTE jobs), significantly outweigh the regeneration potential of the Eastern Option
(2,200 FTE jobs). This can be attributed Regeneration Assessment’s focus on regeneration zones,
defined as long‐term and strategic development sites within the West of England encompassing the
Enterprise Areas and Zones. The Western Option is located in closer proximity and provides better
accessibility to the package of regeneration zones throughout the sub‐region, with Emersons Green
and Filton Enterprise Area in particular benefitting from enhanced connectivity as a result of the
immediacy of the Western Option. In particular, the Western Option will improve accessibility for
unemployed members of the labour force in surrounding local authorities, enhancing access to
employment opportunities at these regeneration zones.
However, it should be noted that the Unit A2‐2 will be replaced within WebTAG by the emerging
Wider Economic Impacts guidance, expected to be formally adopted in May 2018. As a result, the
Regeneration Assessment guidance will no longer be required as a discrete piece of analysis after
May. Instead the emerging guidance promotes the use of supplementary economic modelling for
forecasting the economic development and regeneration impacts of major schemes. In particular,
Land Use/Transport Interaction Models, additionality modelling and Spatial‐Computable General
Equilibrium are recommended as appropriate forms of supplementary economic modelling. Within
this context, it may be appropriate to revisit and validate the current analysis following formal
adoption of the updated guidance, post May 2018.
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TAG Regeneration Worksheet
The Scheme and Its Location:

Opening Year: 2021

Comparison Year: 2036

1. Provide maps and supporting text locating the The Scheme is located along the M4 to the north of Bristol urban area, in South Gloucestershire. The scheme is
scheme and the regeneration areas on which it is expected to impact regeneration areas across the West of England, designated in national and sub-regional planning
expected to impact.
policy as enterprise zones or areas, i.e. Filton Enterprise Area; Avonmouth Severnside Enterprise Area; Weston (J21)

Enterprise Area; Bristol Temple Quarter Enterprise Zone; Bath City Riverside Enterprise Area; Emersons Green
Enterprise Area. Given the proximity of the scheme to the Emersons Green Enterprise Area, this regeneration site is
expected to benefit greatly from the provision of a new motorway junction.
The prevailing economic conditions in Emersons Green and South Gloucestershire suggest:
• Above average levels of economic activity, implying high levels of labour market participation;
• Below average levels of unemployment, suggesting significant employment opportunities are accessible.
• Above average levels of skills and education, meaning residents may have a wider employment catchment area to
identify jobs that are commensurate to their qualifications.
• Above average levels of residents employed in high status occupations, again meaning residents may have a wider
employment catchment area to identify job roles that are commensurate to their qualifications.
• Above average wages for residents and employees, as well as differentiation in wages between residents and
employees. Combined with commuter flow data, this confirms a wide travel to work area for residents and employees
alike.
• High levels of GVA and productivity, but with slower than average growth rates.
• Declining growth in employment, particularly in key target sectors such as manufacturing and professional, scientific
and technical activities.
• Slower than average growth rate for business births and total number of enterprises
• Positive trends for inward investment
• Lower demand and lower rents for employment floorspace compared to Bristol City Centre locations.
However, recent and expected future performance of the economy is believed to be constrained by transport conditions
in the area. Anecdotal evidence from existing and prospective businesses within the ‘Gateway to Growth’ report highlight
transport conditions as a deterrent to expansion and investment, and may also drive existing businesses from the area.

ra
ft

2. Provide a quantified description of the
economy in the regeneration area; its main
sources of employment; the recent and expected
future performance of the economy in the
regeneration area without the transport scheme

3. Describe the ways in which transport is
Transport constrains economic growth and development in the region via the following mechanisms:
currently a constraint on economic activity in the · Congestion and traffic growth on West of England’s local and strategic road networks;
area.
· Safety issues;

· Poor transport network resilience;
· Poor air quality in areas of Bristol and Bath; and
· Lack of real alternatives to the car for some residents and businesses in the West of England.

•
Other local constraints inhibiting economic activity in the regeneration area include:
Constrained labour supply, with labour demand>labour supply leading to significant in-commuting;
• Accessibility and connectivity for in-commuters is constrained by congestion and other transport issues highlighted
above. Provision of the scheme will improve accessibility and connectivity, easing in-commuting and promoting
economic activity in the regeneration area
• Wage differential for employees in West of England and comparator/aspirational areas such as Oxford and Thames
Valley Berkshire. Suggests high value, high wage employment is under-represented in the sub-region. Increased
accessibility and connectivity, including to a wider labour supply pool, could increase the attractiveness of the West of
England to such businesses.
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4. Describe any other local constraints inhibiting
economic activity in the regeneration area and
measures being taken to address them.

5. Summarise quantitatively the impact of the
Based on the conventional transport economic appraisal prepared for the SOBC (see Section 4: Economic Case), the
scheme for travel times, costs and reliability,
following transport economic impact are generated by the scheme: 1) Non-Business User Benefits: travel time benefits
particularly for business trips to customers,
are estimated at £629m (Western Option) and £631m (Eastern Option), vehicle operating costs are estimated at -£98m
suppliers, and workers, and for commuting trips to (Western Option) and -£110m (Eastern Option); 2) Business User Benefits: travel time benefits are estimated at £482m
employment.
(Western Option) and £502m (Eastern Option), vehicle operating costs are estimated at £18m (Western Option) and

£7m (Eastern Option); 3) Reliability benefits are estimated at £100m (Western Option) and £101m (Eastern Option); 4)
Conventional wider impacts (i.e. agglomeration, imperfect competition impacts and labour supply impacts) are estimated
at £152m (Western Option) and £183m (Eastern Option). These benefit streams are set against estimated costs of
£446m (Western Option) and £348m (Eastern Option).

6. Explain why the proposed scheme will
contribute to a change in economic activity in the
regeneration area and a change in employment.
This change should derive from changes in
transport costs, times, and reliability

The scheme will reduce journey times to/from many regeneration sites (labour demand areas) and proximate residential
locations (labour supply areas) across the South West region. Reduced journey times are reflected in an increase in
accessibility, meaning job-seekers in labour supply areas are more willing to travel further to secure appropriate
employment in labour demand areas where a surplus of job opportunities exist.

7. What estimate can be provided of employment
impact for existing residents, numbers of new
jobs created, and the net gain in employment for
residents of the regeneration area?

The scheme will facilitate the uptake of 5,700 job opportunities under the Western Option. This will fall to 2,200 under the
Eastern Option, These jobs will be concentrated primarily in the regeneration areas highlighted above, generating
economic activity of up to £450m per annum for the West of England. That said, it should be noted that given the
location of the scheme, it will predominantly improve accessibility for residents outside of the West of England, with
residents in Cardiff, Gloucestershire, Sedgemoor and Cornwall benefitting most from enhanced connectivity.

8. Identify the main risks and uncertainties
regarding the assessment of how the transport
scheme will contribute to changes in economic
activity in the regeneration area and changes in
employment.

Uncertainty exists due to the availability of modelling data and the bespoke nature of the accessibility model constructed.
For example:
· Only journey times for car based commuter trips are included in the analysis. Parking costs for cars and journey
time/fares for public transport are excluded. Public transport and other modes are excluded on the basis that their
inclusion would introduce very marginal effects.
· Although the travel time weightings are supported by evidence based local commuter travel surveys, the banding and
probabilities are not based on a specific deterrence function for travel to work.
These differences noted, the assumptions underpinning the model are supported by the latest available ONS data and
modelling outputs that are consistent with data used for the user benefits and wider impacts assessments. This helps to
reduce the amount of risk and uncertainty surrounding the regeneration impact estimates.
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